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100 FOAUHN OT POXXAEHUETO HA
AKAAEMUK NPOGECOP rEOPIN BAUSHAKOB

npod. gxH A. TogopoBcku

(dakyamem no xumua u dapmauua npu CY ,C8. Ka. OxpugcKku®
Cogpua 1164, 6ya. Asetmc Bayuvp 1

E-mail: nhdt@chem.uni-sofia.bg

Akag. npod. l'eopau BausHakoB Ge:

¢ YY€H C MEXXTYHAPOJHO NPU3HAHUE, €THO OT Hal-rojieMuTe MUMEeHa B 6'bnrapc1<aTa Xn-
MM4YECKa IIKOoJIa,

¢ YHUBEPCUTETCKM NIpENMOJABaTEN, HNIMATOP HA HOB €Tall B pa3BUTNETO Ha YHUBEP-
CUTETCKOTO XMMHNYIECKO 06pa30BaHM€, CbC 3HAYVIM IIPMHOC 3a pa3BUTNE HA CPETHOTO
06pa3013aH1/[e 1o XumMn#,

e OpraHM3aToOp Ha HayKaTa, Cb3JlaTe/l HA HAy4YHM IUKOIN, MHULMMPAJ Pa3BUTUETO Ha
HOBY Hay4YHM HAIIpaBJIeHVA U HAy4YHO-00pa3oBaTe/HN 3BeHa B VIHCTMUTYTa IO 061Ia 1
HeopraHuyHa xumusA Ha BAH u B Karenpara o Heopraunyna xumus Ha Coduitckus
YHUBEPCUTET,

o XYMaHMCT, MUCTUTET ¥ MBJPeL C IOI/Ief, KbM OBEeTo U C TPaXKTaHCKM O3V
0 po6ieMuTe Ha 06LIECTBOTO, IIPUHIUIIEH, HO HEMIOHACAL, orMarusMa. Mucrente
MIPOKOMAIIabHO, C 06ILI0YOBEIIKY KaTeropyin. beite ybenen u BUCOKOKOMIIETeHTEH
pajfeTesn Ha 3aI1a3BaHETO Ha IIPUPOJHATA CPefia U OCUTYPsIBAHE HA YCTOMIMBOTO pas-
BUTME Ha 00LECTBOTO,

o obasTeTHa TMYHOCT, BCABAIIIE PECIIEKT, HO He U CTpax. bellle mpuHIuIeH, HO 1 ToNe-
paHTeH. YMeele fa pabotu MHoro. V fa ce Becenu. YMeelile fa yBjede OKOMHUTE [a
paborar. U na ce Becenst. benre B3uckareneH. V rotos ga momorse. Ilasemre fo6poTto
B Tpajguuuure. VI TAKTUYHO, HO TBBPAO OTCTPAHSIBAllE OHOBA, KOETO Oellle OT>KMBSIIO
BPEMETO CH.

BuozpacuuHu 6enerkKu

T'eopru Manyunos binsnakos e pogen Ha 14.11.1920 r. B rp. bepxosuna. IIponsnnsa or
»TOJISIM, TOPJ], HEIIOKOPEH, TPYROIIOOMB U CBOOOMONMIOOUB POX, YNUTO MPENCTABUTEIN
ca Xopa ¢ He3aBMcUM xapakrep” [la]. Pogutenure My ca NIpuHY/eH! ia ce IPeCeAT BbB
Bapha, xppieTo binsHakoB 3aBbpiiBa ruMHa3uA npes 1939 r. kaTo eiMH OT AaCUCTEHTUTE
Ha 3HaMeHocella Ha yYWInieTo. baia My He MO>ke ITOBedYe Jja OCUTYPABA U3IPDBXKKATa
My M MJIajieXXbT 3aIll0ouBa pabora B MMMOHazieHa ¢abpuka. CredenBa KOHKYpPC 3a CTHU-
MeHANA 10 XuMus 1 nocrbisa B Copuiickns yHusepcurer. IIpes LA/mI0TO cu ciegBaHe
pabotu karo kenHep B ,MeH3a akafeMuka“. 3aBppuiBa 06pasoBaHmeTo cu npe3 1943 r.
[2]. Cnep BoeHHaTa cu cny»0a cTaBa y4uTeNl M eJHOBPEMEHHO C TOBA — aCUCTEHT 110 He-
OpraHMYHa U aHaMUTNYHA XuMuA (1946-1948 r.) BbB BapHeHCKMA Ibp>KaBeH YHUBEPCU-
ret ,CB. Kupun CrnaBsHoObnrapcku” [3a], cera VIkoHOMMYeCKM YHUBEPCUTET — BapHa;
TOraBa TaM MMa U CIeLaTHOCT ,VIHnycTpuanHa xumus . IIpes 1949 r. cnenmanHocTTa
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Quaypa 1. B Kamegpama no dusukoxumua Ha Codulickua yHuBepcumem (om ARB0 Ha
gACHO) cegHaAu: akag. npod. EBzeHu bygeBcku, akag. npod. leopau BausHako8,
akrag. Mémp AnekcaHgpoBuu PebuHgep, akag. npod. PocmucaaB Kauwe8; npaBu:
npod. gxH CmoaH bygypoB, akag. npod. Arekcel LLieaygro, ac. Posa Noaukapo-
8a, npod. gxH Aumo NMaamukaHo8 [5]

€ 3aKpuTa u 10 1951 1. TOI € MBbPBUAT aCUCTEHT 110

¢dusuxoxyumus B [IbpxxaBHaTa monutexHuka B Co-

¢us [4] xaro paboTu oA PHKOBOACTBOTO HA aKaf.

npo¢. n-p Credpan Xpucros. (ITocoueHn ca, cbc

CbBpEMEHHUTE UM Ha¥IMEHOBAHN A, IIOCTIeIHUTE Ha-

YYHU CTEIleH! U 3BaHMA/aKafleMUYHM IIHXKHOCTH,

IpUTeXaBaHM/3aeMaHM OT CIIOMEHAaBaHNUTe JINMIA.)

CauzieTen CbM Ha B3aIMHOTO yBa)keHMe ¥ Hall-7j0-

6pu 4yBCTBa, KOMTO [iBaMaTa roaeMy OBATrapcKu

¢dusukoxymuny 6sxa samasuau u B 3psmata cu Quaypa 2. Mpod. leopau BausHa-

BBb3pact. [Ipe3 1952-1953 r. e mpenopaBaTen 1no ¢pu- K08 8 kabuxema cu Ha

sukoxumus B Coduitckus yHusepcuter. Crenna- pokoBogumen Ha Kame-
gpa Obwa u HeopaaHuu-

nM3Mpa B 067IaCTTa Ha PafYOXMMUATA B VIHCTUTyTa Ha XUMUA, Ha4aA0mo Ha

o ¢pusukoxumus kpM AH Ha CCCP (MockBa, 1956 60-me 2oguHu Ha XX Bek

I.) M - B 00/1aCTTa Ha MHAYCTPUATHATA KaTa/lnsa — B

Jbp>XaBHUS MHCTUTYT 110 a30THA mpomuieHoct Ha CCCP (1957 r.).

ITpes 1954 1. e u36paH 3a oneHT 110 Ppusukoxumus (Pur. 1), a mpes 1960 r. — 3a mpodecop
II0 HeOpTraHMYHa XUMMA U pbKoBopuTen Ha Karegpa Heopranmuna xumust B Codmii-
ckus yHuBepcurert ,,CB. Knument Oxpuznckn, KakpBro e 1o 1989 r. (Pur. 2). B nmepuopa
1981-1985 1. e pekTOp Ha YHUBEpCUTETA [6].
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Quaypa 3. Akag. leopau BausHako8
Ha muvprkecmBomo
no cayyau 44-mama
20guWHUHa om
cb3gaBaHemo Ha MIOHX,
2004 2. [8]

Axag. binsHakoB e egyH OT OCHOBaTeMNTe Ha VIHCTUTYTa 10 06I1ja U HEOPTAHUYIHA XN~
mua (VIOHX) na BAH, Heros npbB ZMPeKTOp ¥ TaK'bB [0 IeHCHOHMPpaHeTo MY (1961-1990
I.) U IIOCTIE{OBATENHO pbKOBOAUTEN Ha cekuum [7] ,, Knuernka u karanus“ (1958-1959r.),
»Apcopbuns n katanus“ (1959-1961 r.), ,CTpyKTypa I peakTUBOCTOIOCOOHOCT Ha Heop-
raangHuTe BemectBa” (1961-1988 1.), ,ductu 1 ocobeno unctu semecrsa” (1988-1990 1.).

ITpes 1967 r. e u3bpaH 3a WIeH-KOPECIIOH/IEHT, a 0T 1979 T. e pefoBeH 4ieH Ha BAH. IIpes
1977-1982 1. e rmaBeH Hay4eH cekperap, a npe3 1975-1977 n 1982-1988 r. e 3aMeCTHUK-
npencenaren Ha BAH. B nepuona 1981-1986 r. e HapozneH npexncrasuTen B 8-to Hapogno
cpbpaHue.

Axkap. l'eopru binsnakos nounna Ha 14 anpun 2004 r.

duaypa 4. Mpod. BausHaroB e usbpaH 3a akagemuk (1979 2.).
KamegpeH cbB8em Ha Kamegpa Heopa2aHuyHa xumua (om gacHo Ha AABo): akag.
npod. leopau BauaHakoB, npod. gxH KbHuo KbHeB, npod. gxH Aobpu AasapoB,
npod. gxH EneHa KuproBa, gou. g-p Pymana AacduHoBa, 2A. ac. PymaHa Hurkonae-
8a, ?, gou. g-p Baagumup AarkoBuy, gou. g-p Bopuc Katgomo8, ?, npod. gxH Aumu-
mup TogopoBcKu, npod. gxH MBeaun KyneB, ?, ea.ac. g-p ApacaHa ApazcaHoBa [6]
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YueHuam BAausHakoB8

Havaaomo

B crarmsra cu ,Kak ce cp3gaBame 6prrapckara ¢p3ukoxummyHa mkona“ [9] bausHa-
KOB OIMCBa HAa4ya/J0TO Ha Hay4yHarta cu kapuepa. (VIHTepecHU feraiinyu, CIOJENEHU OT
Bnusuaxos, paskpusa u [lenunerues [16].) IIpe3 1942 r. Toit e mOKaHeH OT akaj. mpod.
Pocrucnas Kaniues (ToraBa goueHT 1o Gpus3nkoxmnmusi) 3a o6poBoseH acucteHT (6e3 xo-
HOpap), 3a la BOAM yIIpa)KHEeHM 0 GUMKOXMMUA Ha CTYJIeHTY OT Ha4aTHATE KYypPCOBe.
(TTomo6Ha mpakTHKa cbiecTByBale B KarepaTa 1o HeopraHuyHa XUMusA HOHe J10 y4e6-
HaTa 1963/64 T. — CTy[IeHT OT TOpeH Kypc IoAIIoMaralile pefloBHIA aCYCTeHT Ha TpyIaTa
IpY BOfieHe Ha 1abopaTopHuTe ynpaxHeHus.) [Ipes 1943 r. ce BbBeXgaT HeoUIMATHO
muIutoMHM paboTtu u BimsHakoB e eguH ot mppBuTe gumtomanty Ha Kanmes. Koraro
3armo4sa paboTa BbB BapHeHCKNUA YHUBepCUTeT, oTMBa pyu Kauiies, KOiTO ro HacoyBa
KM IIpo06JieM, OTHACALL Ce KbM TeOpuATa Ha enuTakcuaAra. [Ipes suyapu 1948 r. biaus-
HAaKOB 3aHacs MONyYeHUTe pe3ynTaTy Ha Kauiues, Bedye mpocecop u pbKOBOUTEN Ha
Katenpara mo ¢pusukoxumusi. Toii e n3HeHaaH (BepOsATHO He 0COOEHO IPUATHO, 6. aBT.),
T'BI KaTO pe3y/ITaTuTe HPOTUBOPEYAT Ha MOJIEKYTHO-KMHEeTMYHATA Teopus 3a 0OpasyBa-
HeTO I pacTe)ka Ha KPMCTaNNTe, ycrenrHo passusana oT Ctpanckn u Kanmes. Cren fien
KawneB kaHu B1n3HaKoOB B JOMa CU U CTIef, AMCKYCUM, AUPEKTHO Ha MMIIeNaTa MallyHa
" Ha HEMCKU e3MK Ce pak/ia I'bpPBaTa M ChbBMECTHa paboTa, IoMeCTeHa B HACKOPO OCHO-
BaHOTO OT aKkaf. [eopru Hapkakos cnucanne ,,Jokmagn va BAH [10].

Ot 1949 1. B rpymara Ha Kanires paborsar 6bppemute akagemuuy [eopru binsxakos, Es-
renn bypescku, Vlopp;aH Manunoscku, Anexcent lllenynxo. Cb3faBa ce M3KIOUNTETHA
akageMudHa aTMocdepa. ITocTaBs ce Haua/mOTO Ha O'bIrapcKaTa GU3UKOXUMMIIHA LIKO-
na. Konexktuppr Kanes, bausnakos, lllenyako cb3faBa opurnHajeH KanuaapeH MeTOx,
3a Hab/M0ZaBaHe Ha pacTeXka Ha OTZe/IHA KpUCTanHa cTeHa. OMUTHO MOTBBPAEHO e PyH-
ZaMeHTaTHOTO KMHEeTHYHO ypaBHeHIe Ha DPoMep 3a 3apoAuLIoo6pasyBaHeTo.

KpucmaAHuam pacmer u ypaBHeHuemo Ha BausHaro8

Kato cryznenT BnsHakoB IpuchcTBa Ha AMCKYCUUTE MEXY IPUBBPXEHUI[UTE Ha [IBETe
TEOpUU 3a pacTeXxa Ha KPUCTAINUTe, pasBuBaHy BbB Ousnko-MaremaTndeckus pakys-
teT Ha Codutickus yauBepcuret. (B mosita Miagoct B Xumudeckus GpaxkyaTeT olie ce
HOCeXa pa3Kasy M JIETeHAM 3a Te3) JUCKYCUU, TBBPHE ,paslaneHn" MoHsKora. Jlazapos
[11] paskasBa, ue BiusHakoB ,4ecTo ce XBasen, 4e Bamapes ro ck'bcan Ha U3MUTA 10 HEOP-
raHMYHA XUMMSL, 3a1[0TO OUT OT IPOTUBHUKOBIUS JIarep - Ha puanMKoXuMuIuTe. 3a ToBa
Hayam1 xuMusTa go6pe. [locre 51 B3en c otnuune.”) ChIIHOCTTA HA TE3Y TEOPUU € KPATKO
npezcraBeHa ot JI>kaposa [36].

ITpod. a-p Iumursp Bamapes pbkoBoauTen Ha KaTegpara 1o HeopraHuyHa XMMMS B
nepuoga 1924-1958 r., pasBusa (ot 1925 1.) meopusama 3a KoazynauuoHHUA unu 6710K06
MexXaHU3®sM Ha pacmena Ha Kpucmanume. CIiopes; Hesl B MaTePHISA pasTBOp ce GopMu-
paT MMKPOKPUCTAJIM C pasMEPU OKOJIO TOpHATa IPaHMIlA Ha KOMTOUJHUTE JaCTUIN, Ha
YMUTO CTEHM Ce aficOpOUpPAT YaCTUIU OT MIPUMECH, IPUCHCTBALIN B MaTePHMSA Pa3TBOP.
QopmMupaHeTo Ha MaKpOKDPMCTaja CTaBa Ype3 arpermpaHe Ha MUKPOKPUCTAINUTE, T.€.
peamHMAT KpucTan [12] ¥Ma Mo3aedHa CTPYKTYpa ¢ BKIIOUEHV BbB BBTPEITHOCTTA MY
YY>KIM BellleCTBa, aficOpOMpaHM BbPXY CTEHUTe Ha TpafluBHNTe 6710K0Be. Tasu sempeu-
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Ha adcopbyus 06ycmIaBs MHOT00Opa3neTo Ha KpUCTaTHUTE GOPMI, B KOUTO MOXeE [jd Cb-
IECTBYBA €[JHO BEIeCTBO.

TeopusTa Ha mpod. ViBan CTpaHCcKM U HeroBus (ToraBa) acucTeHT Kanies e ocHoBaHa
Ha paborute Ha ['m6¢c (TepMopmHamMmKa Ha obpasyBaHe Ha HOBM ¢asn), Kocen (xoiito -
TIO eJJHO M C'BIII0 BpeMe ¢bc CTPAaHCKM, HO He3aBUCHMO OT HETO - JOCTUTA [0 IOHATUETO
»aTOM B IIOIOYKEHMe Ha IOJIOBMH KpucTtan ) u Ha Ponmep u cpTpyaHniyu. CbBpeMeHeH
aHanu3 Ha mpuHoca Ha CrpaHcky, Kanmes u KpbcTaHOB 3a pasBUTIE Ha TeOPUATA Ha
KPUCTAIHMA pacTex e HanpaBeH ot Tassev, 2008 [13].

Mexpy Teopunte Ha bamapes n Ha CtpaHcku-Kaniues cbijecTByBaT ChleCTBEHY pas-
mruns. Crnopep banmapes KPUCTaMHUAT pacTeX e CylpaMosieKyieH nporec. CTpaHCKM
u Kanmes pasrnexxgaT o6pasyBaHeTO Ha KPUCTAaAUTe HA ATOMHO HIBO OT MOJIEKY/THO-
KMHeTWYHA I7iefHa Touyka. [Jo xaro Bamapes pasrnexxma peannaute kpuctanu, CTpaHCKM
u Kaues pasriexjar paBHOBeCHETO Ha UJieaTH KPUCTA/IN B UfI€a/THO YMCTH YCIIOBUA.
TaxHara TeopusA He MOXKe Ia 0OACHY CBILECTBYBAaHETO B IIPUpOJaTa Ha €JHO BEllleCTBO
B HAKOJIKO, IOHAKOTa JleceTKM, kpucranuu popmu. Tosu ¢akrt e Moxxe O6M Hall-CUTHUAT
apryMeHT Ha IIPUBBPXXEHNIINTE Ha TeopuATa Ha baapes.

HayuHaTa MHTYMLUs Ha MIagus BIusHaKOB OfCKa3Ba, Ye pOopMaTa Ha KPUCTA/IA MOXKeE
fia ce M3MEHMU IOJ BIUSHMETO HA BBHHIIHYU (PAKTOPU KATO afACOPOMpAIy ce IPUMeCH U
4e Tasy Bb3MOXKHOCT MOXe Aa ObJie TeopeTudHO 060CcHOBaHa. bausnakos e nopsusm,
KOUMo 8v6e10a adcopOUUAMAa KAmo mepmoouHaMu1er U KuHemuuex gaxmop npu pac-
mexa HA Kpucmanume Kamo 00Ka36d SNUSHUEMO HA NpuMecume 6opxy pasHoBecHUMe
Popmu Ha Kpucmanume, 6vpxy pabomama npu 06y- u MPUUMEPHO 3apo0ULUL006pa3ysate
u 8vpxy numetinama ckopocm Ha kpucmanuzayus (JICK) na omoenna kpucmanua cme-
na. IIpu pasriex/jaHe Ha KMHETUKATA Ha KPUCTA/IHUS PACTEX B IIPUCHCTBIE HA IPUMEC,
OKa3Ball| IACHBHO CBIIPOTUBJIEHNE, IIO-TOJISIMO OT paboTaTa 3a 06pasyBaHe Ha [[ByMepeH
3apOAUII TOJ JOCTNTA O U3pasa

V=V - (V.- V.).C/(B+C),

kbgieto V u V.~ JICK, cbOTBETHO B IPUCHCTBUE HA IPUMEC U OT YUCTU PasTBOPU NpU
MIOCTOSAHHA TeMIIepaTypa U Ipecuiade; V_ — CKOPOCT Ipy MaKCMMAJIHO 3aeTa MOBbPX-
HocT; C - KoHIleHTpauy Ha mpuMeca; C/(B+C) = q e 3aeTaTa IOBBPXHOCT, IPeACTaBeHa C
JlenrmionpoBa (VI pyT BUA) aficOpOIMOHHA M30TepMa. IIpen3HuTe U3MepBaHMA ChC
CIlel[aTHO KOHCTPYMpaHa 3a Ile/ITa anaparypa (Bb3MpoM3BefieHa II0-KbCHO B pefuIia
9Y>KAM TabopaTopun), npoBefeHy oT binsHako 1 Kupkosa, a mo-kbcHo ot Kupkosa
cbTp. [1B, 36], Hajj0Xa eKCIIepUMEHTAaIHY JOKa3aTe/ICTBa Ha Tasy 3aBUCUMOCT, KOATO CTa-
Ha U3BECTHA KaTo ypasHenue Ha Brusnaxoe [14-17]. EKciepiMeHTaTHOTO OIIpefie/iHe
Ha 3aBucumoctTa Ha JICK Ha pasnuyHm KpucTanorpadcky CTEHM OT KOHIIeHTpaluATa
Ha IIpYMeca II03BO/IM ONpe/ieNAHeTO Ha KPUTMYHATA CTOMHOCT Ha KOHLIEHTPallUATA, IIPU
KOATO ce Hab/mofaBa IPOMAHA Ha XabuTyca Ha KpucTaa.

B pasrosop c¢bc 3aropos [la] binsHakoB pasKkpuBa MHTEpeCeH JIeTalll OT JOCTUTAHETO 10
Te3U Pe3yNTaTy, Pa3KPUBAL CTPAHA OT 8BMPEUHAMA 02UKA HA HAYHHOMO ME0pHect-
60. B Havanoto e nHTynnuaATa. CresBa 3ab1604YeHO MPOyYBaHEe Ha OCHOBOIIONATAIIINTE
Hay4YHU IIPpENCTaBIN B obmacTTa (B caydas - TEpMOJMHaAMIKaTa Ha IIOBBPXHOCTHUTE CbC-
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TOAHUA U CIOEeOMATHO ,,TepMOJII/IHaMI/I‘-IHI/ITe

crypun” Ha Jxomrya I'mbc) m MHOTO Tpyn U

ycunms 3a peliraBaHe Ha npo6nema. Ho kpaii-

HUAT pe3y/ITar JOCTUIA [0 HeoOMYailHO BpeMe

" Ha HeobuyaitHo Mscro. [Ipes 1952 r. brus-

HAaKOB e MOOM/INM3MPAH 3a eAMH Mecel] (Ha Bpe-

MeTO HapuyJaxMe ToBa ,3amac*) B ¢. CuMeoHo-

BO, cera KBapTan Ha Codus. UV pemennero Ha

npo6reMa M3KPUCTAIN3MPa Mpe3 efHa Bedep

B CcelicKaTa KpbuMa. IlybnmkyBaHaTta cKOpo

cren ToBa craTtus [18] Hocy Ha aBTOpa MeX-

IYHAapoOgHO IpU3HAaHME U, Clefl TopuHy, [Iu- (Puaypa 5. Yacm om epynama no
MUTpPOBCKa Harpasa. /JIMMUTPOBCKa Harpaja KpucmaneH pacmes 8
1950-1990 M Kamegpama no HeopeaHuuHa
( - I.) € Hail-BIUCOKOTO HIBPXaBHO xumus, 1968 2.

ormnune B Haponna pery6muka boarapus sa OmnaaBo HagACHO:

HOpUHOCH B 00/1aCTTa HA HAYKATa, U3KYCTBATA U aA. ac. Pymana HuronaeBa,

KynrypaTa./ Kunernanus acrext Ha mpobie- 2. ac g-p Apazaria Apazaroga,

akag. leopau bausHako8,
Ma e pellleH IIpe3 C/lefiBallaTa FofHa [0 BpeMe npod. gxH Eaena KupkoBa
Ha IT04YMBKa Ha brinsnakoB BbB Benuurpag.

VIHTepecute Ha npod. Bin3HakoB B KpUCTaNTU3ALMOHHNUTE IPOL[ECH €CTECTBEHO BOAST
70 pasBUTHE Ha Ta3y TeMaTuka B KaTegpara no HeopranuyHa xumus u B MIOHX. Kakro
Beue Oe CIIOMEHATO KpUCTaIN3alIOHHATa TeMaTyKa uMa borata Tpaguuus B Karenpara,
ch3pazieHa ¢ paborute Ha mpod. banapes u cpTpysHUIITE MY. B113HAKOB BBBEX/a CUII-
HO u3paseH U3MKOXMMMIYEH IOLXOM U U3[UTa Te3U U3CTIe[BaHNsI Ha KaueCTBEHO HOBO
HUBO. [0z HEeroBOTO MAEIHO PBKOBOACTBO B KaTenpara ce opopms ciujiHa Hay4dHa rpymna
C y4acTMeTo (a MajKo I0-K'bCHO — IIOJ IIPAKOTO ABATOTOAMIIHO PBKOBOJCTBO) Ha Mpod.
nxH Enena KupkoBa u Ha peniia u3cnefjoBaTey OT HAKOIKO MOKOJIEHN S, TPeACTaBIIs-
Ball[M JOCTOJHA YacT OT O'blrapckara 1mkona mo kpucranusauus (Pur. 5). Taxuara feit-
HOCT e ITpeficTaBeHa B 0630pa Ha [I>kapoBa [36], mpefcrassig 102 HayyHY TyOIMKALMY HA
rpymnara (o 2004 r.) B o6/1acTTa I/1aBHO Ha KPUCTATHUS PACTEX U CHKPUCTANM3ALMATA.

Agcopbuua u kKamaaus

MHTepeC"bT Ha bnsHakoB KbM aI[COp6I.H/[HTa, Bb3HMKHAJI OT POJIATA B HpOL[eCI/ITe Ha
KpUCTaleH pacTeX, C€ 3alla3Ba B CJICABAINTE MYy MU3C/I€ABaHN A, BEYE€ ITIOCBETEHN Ha pe-
Aunina HOBU TEMU B Ta3n 06HaCT. HecbMHEeHO MHOTO BakHaTa poiid Ha aﬂCOpﬁHI/IOHHI/ITe
Imponecn ce onpenens npean BCM4YKO OT pojiATa M B XeTepOI‘eHHO—KaTaHI/ITI/I‘{HI/ITe pe-
aKOUM - a,ucop6u1/mTa n ,uecop6u1/mTa Ca CbOTBC€THO HAYA/ITHUAT N KpaI/UIHI/II/IHT €Tanm Ha
TE3N NIPOLECH.

VI3cnenBaHmsiTa B 00/1acTTa HAa XETEPOreHHMsI KAaTalIM3 CHUIO MMAT CBOSATA OCHOBA
B Karegpara (gou. Jumutsp Bragos, gou. x-p Bragumup [JskoBuy, rr. ac. nmman
[uukos). binsnakos npusnnya 6paemys npod. gxu Jo6pu /Tasapos (ToraBa aCUCTEHT
BbB Bucmma MegMIMHCKY MHCTUTYT, cera MeguuuHcku yHuBepcuret, Codus), Maagu
ACMCTEHTH U JOKTOPAHTH, pefiuiia OT TAX — Obaern goueHTy u npodecopu (dur. 6, 7).
ITpernen Ha M3CIeBaHUATA, MHULIMMPAHN Y IPOBEJCHN C aKTUBHOTO y4acTHe Ha aKaj,.
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bnusnakoB, e mpencTraBeH OT
Mases [38, Ir].

B navanmoro binsnakoB Hacou-
Ba rpymnara KbM IIpOy4BaHe Ha
KaTaIUTUYHUTE CBOIICTBA Ha
meranute. J/Iasapos u brnusua-
kOB mpeyparar (1965 r.) opuru-
HaJIeH MUKPOCKONCKYU Memoo 3a
uscnedsave HA NOBBPXHOCMU.
Omnpenens ce KMHETNKATa Ha

pasnanane na H O, ot pasnuy-
HUM YaCTM Ha KaTaauUTUYIHaATa
IIOBBPXHOCT U IIO0 TO3U Ha4YMH
MOraT Ja ce HalpaBAT 3aK/II0-
4eHMs 3a XapaKTepa Ha Tas3u
IIOBBPXHOCT. MeTOI['bT € MHOTO
ycnemeH 3a BpemeTo cm. Ms-
ClIefiBaHe Ha adcopOyuoHHUmME
U KAMAnumu4yHu ceoticmea Ha
MBHKU MemanHu cnoese, MO-
Hy‘-leHI/[ IIpy WU3INApE€HNE BDHB
BICOK BaKyyM U IIO-CIELMATHO
BJIVISTHMETO Ha aficopOIsaTa Ha
Ta3oBe B'pry IIpOBOAMMOCTTA
Ha TBHKU CpeOBPHM CIOEBe €
MOCPEI[HATO CBHC 3HAYUTENEH
MHTepec OT Hay4yHaTa OOIIecT-
BEHOCT M HAcO4YBa KBM CIIef-
Baly M3CAeABaHMA Ha MeXa-
HHU3Ma Ha elleKTPOIIPeHacsiHe B
crmoesere.

Quaypa 6. Yacm om Kamegpa HeopzaHuuHa xumua
npe3 1964 2. OmanaBo HagACHO: gou. g-p
Baagumup AarkoBuu, 3acdupo8, gou. g-p Bopuc
KaugvmoB, npod. gxH EAena KupkoBa, gou,.
g-p Aumumbp BaagoB, akag. npod. leopau
BausHakrkoB, xumuxk Mapua lNMpecaaBeka, npod.
gxH Aobpu AasapoB, cm. ac. MBaH Auno8,
npod. gxH KocmaguH KocmaguHoB8, npod. gxH
KbHuY0 KoHeB

Ilo xato B Karespara ce pas- ®uaypa 7. Yacm om kamaaumuuume 8 Kamegpa Heop-
BUBAT a,ucop6u1/10HHM "3- 2aHu4Ha xumua, 1968 2. OmaABo HagACHO:

aKag. leopau BausHaroB, gou. g-p Baagumup
ClIeIBAHUA BDBPXYy MeETalu, B

AAroBuuy, 2A. ac. LuwmaH AuHKoB

VMIOHX bnusHakoB MHUIMMPA

U3CIeBaHMs Ha afcopOMATA BHPXY HeMeTaTH!U MaTepuann. AHaINTIIeH 0630p Ha
aficOpOLIMOHHNTe M3CTIefBAHNA, IPOBEXAAHN B CeKUMs ,ANCOPOLNSA U HEOPTaHUYEH
kaTanu3“ Ha VIOHX c yyacTuero Ha bansHakoB (uuTupanu ca 21 paboTu ¢ HETOBO y4ac-
tie) e HanpaseH oT O. Ilemes u Jlakos [1x]. Kato agcopbenTn ca 13mon3BaHu TBBPAY
OKCUJIM C AMENEKTPUYHNI (SiOz, Alez) VIV IONTyIPOBOJIHMKOBY (Cr203, TiO,) cpoiicTsa.
OO6eKT Ha M3C/TeABaHe B HaYa/THIA €Tall € CUIMKAreIbT, BKIIOUNTETHO HeroBaTa KOIou-
nHa dopma (,,6enu caxxpn”). PaspaboTeH e opurnHameH MeTOf 3a OXapakTepusupaHe Ha
XMAPOKCUTHOTO MOKPUTHE Ype3 aficOpOLUs Ha KaTueBy Iapl - U3MepBa ce KOMUIeCTBO-
TO Ha BOJOPOZA, OT/Ie/IeH IPU B3aMMOZENCTBIETO Ha IapyuTe ¢ IOBBPXHOCTHATA BOJA.
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®uaypa 8. Kamegpa HeopzaHuuHa xumua, 1968 2. OmAABO HagAaCHO: cegHaAu
— Hukonal XeueB, CBemaaHa AHeBa, Bacuaka QpaHuoBa,
MBeauH KyaeB, Buonema AmaHacoBa; npaBu: | peg — Aobpu
Nasapo8, Eauana MlenamoBa, leopau BausHakoB, Hagerkga
KyweBa, Pymana HurkonaeBa, MaHka XKekoBa; Il peg — KbHuo
KvHeB, EneHa KupkroBa, ApazaHa ApazaHoBa, Mapua lMpecaaBceka,
Cmedka MBaHoBa; Ill peg — Aumumbp TogopoBcKu, Bopuc
Kaligemo8, Baagumup AaroBuy, LWuwman AuHkoB, Bucmpa
AAkoBa, ABpam CaaBeB, MBaH AunoB

JJokasBa ce BIMAHNMETO HAa Pa3Mepa Ha NOPUTe KAKTO BbPXY aKTUBMpAIaTa eHeprius Ha
KaTa/JIMTIYHATA peaKLusA, Taka ¥ BbPXY NpefleKCIOHeHnanuuA ¢paxrop. Ilpu onurnre
3a U3SACHABaHe Ha MeXaHM3Ma Ha TOBA BIMAHUE Ce U3CIIeABAT efeKMpPOHHUMe edexmu
npu XeMocopOyUAMa 6vpxy UCOKOOUCHEPCHU NONYNPOB0OHUYH. TeoOpeTUYHNTe U3CTIe] -
BaHMA Ca IIPOBEJCHM BBPXY PeaNHN MaTepuasy, Ipy ToBa 6e3 IPMEeMaHOTO HO-PaHO
OIIPOCTABAILIO JOIIYCKaHe, Ye elMHCTBEHNTE IOBbPXHOCTHY ChCTOAHMA Ca Te3M, Ch3fla-
BaHM OT XeMOCOPOMpPaHNTe MOJIEKYIIH, T.€. Ye IIOBbPXHOCTTA HsAMA CBOM COOCTBEHN Jie-
¢bextn. PaspaboTeHMAT METOJ 3a eKCIIPECHO ONpefieIAHe Ha CIIel Y IHM HOBBPXHOCTH
Y OPUTHMHAJIHATA AllapaTypa 3a OCHIIECTBABAHETO MY CMJIHO 06/IeKYaBaT TPYJOEMKIUTE 1
BpeMeeMKI TOTaBalllHy METOM 3a U3C/IefiBaHe Ha CUCTeMUTE ,,TBBP/O TAN0/Tas" .

Axap. Bnu3HaKoB e I'BPBUAT OT OBArapCKMUTe KATAJIMUTULY, KOWTO NMPEeRBIKAA TO-
JAsgMaTa pojid Ha KaTalau3aTa 3a ona3BaHe Ha OKONMHaTa cpefa. C HETOBOTO aKTUBHO
y‘{aCTI/Ie € Cb3aaacH H’prI/I}'{T 61>11rapc1<1/1 KaTazmsaTop C HpOMI/IHIIIeHO HpI/IJIO)KeHI/Ie
(MIIB-11) 3a 06e3BpeXxTaHe Ha BpeHU KOMIIOHEHTH B OTPAbOTEHY ra30Be OT [JBUTATE-
nmc B’I)TPCHIHO ropeHe, HaMepI/I]I Hp]/[)IO)KeHI/Ie B KaTa/IUTUYHNUTE HeyTpaJmsaTopM 3a
aBTOCamocBanu benAs, paboremu B orkputus pysHuk Ha MOK “"Mepet“. Ha HeroBa
OCHOBA IO-KBCHO OT MeXaH/)X1eB U CBTP. ca Ch3JafleHN U APYTU KaTaAu3aTopu, Ha-
Mepuau npuaoxenue [le].
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@uaypa 9. Akag. leopau BausHakoB Ha 60 2oguHu. TepskecmBo 8 MIOHX (1980 2.), om AaBo
Ha gAcHoO: AneKkcaHgbp AumumpoB, npod. gxH Atobomup CbpHEB, npodh. gxH
Aumumbp MexaHgrkueB, akag. npod. leopau BausHakoB, ua. Kop. g3H LiBemaHa
MapuHoBa, npod. KypuamoB, akag. npod. gxH Aumumbp KAaucypcku, npod. gxH
OzHAaH MeweB
Bopugume
ITpes 60-Te rogMHM Ha MMHaIMs BeK B HAalpeHATNUTe CTPaHM 3alo4Ba 6bp30 pasBu-
THe Ha U3C/IeABaHMATA B 06/71aCTTa Ha MaTepuao3HaHMeTo 1 GopMMpaHe Ha CbOTBETHNU
CTPYKTYpY B HayYHUTE MHCTUTYLUY 1 B TabopaTopunTe Ha roneMute kKomnauuiu. IIpog.
bnusHakoB e MbpBUAT OT yTBBPAEHNUTE HY YYEHM, KOMTO BUOK/A Ta3y TEHJEHIINA Y MHU-
Iuupa ch3gaBaHe Ha OCHOBUTE Ha O'BITapCKOTO HEOPTAaHMYHO MaTepHanTO3HaHMe.
JIHec ch3fafieHMAT OT Hero VIHCTUTYT e Bofeljara 6barapcka HaydyHa OopraHmsanus B
Tasy 0671acT ¢ MeXyHapoaHo npusHatyu pesynraru. I1. [lemes [1x] mpencTaBs IbpBuUTE
CTBIKM B Tasy o6macT. biusHakos u Ilemes paspaboTBaT MeTOJ, 3a CMHTE3 Ha MeTal-
HM Gopuau, cBo6oxHM OT oHeurcTBaHusA. O4akBa ce (MOpajy HUCKNATE CTOMHOCTM Ha
OTHe/MTeNHATa PaboTa Ha eeKTPOHA), 4e bopupaute 61xa Mormu Aa 6paar eeKTUBHY
KaTanusaropu. ToBa mpefBIDKAaHe He ce COBBa, HO GOPUANTE Ce OKa3BaT IIPEBb3XOSHY
(GYHKLMOHAIHY MaTepuay 3a KaTOf! C BICOKA eMICHOHHA CIIOCOOHOCT, CBPBXTBBPAU
KOMIIO3UTH U M3HOCOYCTOIYMBY MOKPUTHUA. brarofapenne Ha pesynTaTuTe, HOMy4MUIN
LIMPOK MEeX/yHapO/ieH OT3BYK, pe3 70-Te rogunu Ha MyHanuA ek VIOHX ce yTBBDp-
IV KaTo IPM3HAT M3CIIEefOBATE/ICKY LeHTbp B obmactra Ha 6opuaute n bausHakos 6e
u36paH Ha BIUCOKM HO3UIMYU B MeXAYHapO[HNUA HaydeH KOMUTET 110 6opa 1 6opuauTe.
ITo-HaTaTBK M3CIeBAaHUATA Ce Pa3BUXa U B IPUIOXKEH ACIIEKT.

Axap. BnsHaKoB ce OTHacAlle M3KTIOUUTETHO OTTOBOPHO KbM eKcliepuMeHTa. Herosn
YYeHUIM U ChBPeMEeHHUI[M OTOe/IsI3BaT N3UCKBAHETO MY 3a IPElU3HO IPOBeX/aHe Ha
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eKCIIepMMEHTHUTE, IeJaHTNYHO OIMCaHMe Ha YCIOBUATA, IPY KOUTO ca IpoBefeH [13],
3aIb/DKUTETHO HEKOJIKOKPATHO IOBTapsAHEe Ha OMMUTUTE. OCUTYPABALIYM [IOTyYaBaHe Ha
ITOCTOBEPHU U BB3IpousBoaymu pe3yntatu [1r]. Takusa ca ¥ IMYHUTE MU BII€YATI€HUA
OT KpaTKOTO BpeMe, KOraTo II0 Herosa JjesA IpoBeXaaxMe, 3aefHO ¢ gol. A-p Cumeon
Amnrenos ot MIOHX, onuTu BbpxXy BAMAHNETO HA MAaTHUTHO IOJIe BbPXY MIPOTUYAHETO
Ha KaTaJUTUYeH Ipoliec.

AumepamypHo HacAregcmBo

JIuTepaTypHOTO HAC/IEACTBO Ha aKkaj. BinsHakoB o6xBamia 20 KHUTY, HALIMCAHMU B IIEPU-
ofa 1953-2004 r. (mocBeTeHM Ha Ipo6IeMI Ha 0OPa30BaHMETO M HA eKOMOTHSTA, PefULA
y4eOHNLIN 3a CPeHOTO 06pasoBaHue, GUI0COPCKU pasChKAEHN B HaBedep1eTo Ha 21
Bek), 28 aBTopck cBuAeTencTBa (1964-1987 r.) B 0671acTTa Ha IOZTy4aBaHETO Ha KaTa/lu-
3aTOpM U aICOPOEHTH, pasBUTHUe Ha IIPOLIECK 3a CHHTe3 Ha MPORXYKTU U IpepaboTKa Ha
CypOBUHM, 242 Hay4IHU U Hay4HO-TIOMyIApHK ctatun (1947-2003 r.) B obmacTTa Ha u-
3UKOXMMMATA M HEOPTaHWYHATA XMMIUS, €KOMOTUATA, 06pa30oBaHIeTO, HAYKOMETPIATA,
UCTOpMATA Ha HayKara B bbnrapus (19, 1u].

YueH u op2aHU3amop Ha Haykama

Axap. b1usHakoB 6e He caMO y4eH ¢ MEX/YHapOIHO NpU3HaHNUe, HO 1 OIecTAIl opra-
HU3ATOP Ha HayKaTa. Toll He caMo 3aeMallle pefiuiia BUCOKYU HaYYHO-aIMMHUCTPATUBHYI
IJI'b)XHOCTH, HO 6 TeHepaTop Ha Ujiel, Y0BEK, yMeelll ja BIDK/a B O'bIeleTo 1 ja MUCIIU
CTpaTeI‘I/I‘{eCKI/I, I/IHI/ILU/II/IaTOp 3a Bb3HMKBAHETO Ha HOBI Hay‘{HI/I HaHpaBHeHI/IH, cb3pa-
Te/I Ha Hay‘-IHI/[ IIKO/IN.

Karo npedcedamen na Llenmpantus coe6em na Hayuno-mexnuueckume coro3u (1971-1975
I.) u npedcedamen Ha Cv103a N0 XUMUA U XUMU4ecka npomuninerocm (B IPONBIDKEHNE
Ha 16 rogyHu) Toit MMa 6e3CIOpeH MPUHOC 3a M3II0/I3BaHe Ha BB3MOXKHOCTHUTE Ha CIIe-
LIMaTNCTUTE B pelllaBaHe Ha Ba>KHU 3a CTpaHaTa HayYHO-TeXHMYeCKM TPOOIeMH, 38 OCH-
rypABaHe Ha CPe/ICTBA 3a M3rPakJaHe Ha JOMOBETE Ha TEXHNMKATA B IIA/1aTa CTpaHa, 3a
obemuHABaHe Ha XMMMYeCKaTa Koerus B Bparapus. ViHMIATOp e 3a mIpoBeX/aHe Ha
Hal[MOHATHUTE KOHbepeHIMM 1T0 XMMUA 1 Ha CIelMaTu3ipaHNTe HayYHO-TeXHUIeCKM
KOH(epeHLI NN II0 OT/e/THY HAaIpaB/IeHNs Ha XMMMIYecKaTa HayKa M IPOMUIUIEHOCT.

C aKTMBHATa CM JICVHOCT Ha BUCOKUME HAYHUHO-AOMUHUCMpamueryu nosuyuu 6 BAH
(raBeH Hay4eH ceKpeTap M 3aMeCTHUK-TIpecefaTeN), KaTo 3aMeCTHUK-/leKaH Ha XUMU-
vyeckusA GakynaTeT u KaTo pekmop Ha Copuiickus yHusepcumem TOI MMa TOJIAM IIPUHOC
3a M3paboTBaHe Ha CTpATErys 3a pasBUTME Ha HayKaTa B Te3V HAYYHM MHCTUTYLUN.

Pe}IOM C pa3BUTUETO HAa TEMATUKMY, IIPAKO CBBP3aHM C HETOBUTE Hay‘lHI/I MHTEpeCcn " 1o-
CTIDKeHMs, akad. brusznaxoe cmumynupauie passumuemo u Ha 0py2u HAy4HU HANPABTIEHUS,
C'I)IJ_ICCTByBaHH/I B KaTe;[paTa I10 HEOpraHM4YHa XM A VIV VHUOUNPAHU OT HETO. PasBuBa-
xa ce paborute Ha fmou. A-p Bopuc KaiiibMOB BBPXY TEPMUYHOTO paslafaHe Ha B3PUBHU
MaTepyaau 1 Ha ri.ac. Hagst KymreBa-MapkoBa B 06/1acTTa Ha KPUCTaIN3alMOHHITE IIPO-
necu B Metanuu citaBu. OcobeHo ycrenrHa 6e paboTaTa Ha rpymara 110 CUHTe3 I OXapak-
TepusMpaHe Ha HeOPraHMYHM TyMuHOGOpH (I7TaBHO Ha OCHOBaTa Ha ZnS), BOfieHa OT Ipod.
nxH KpHuo KbHeB ¢ yuacTieTo Ha aCHCTeHTH U JOKTOPaHTH, JOBE/IA 1 O M3PabOTBAHETO Ha
IIECT JUCEPTALIUN 32 CTEIIEHTA ,,JOKTOP 1 [{Be 3a CTeNEeHTa ,,JOKTOp Ha HayKuUTe .
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ITpes 1965 r. npod. binsnakos npusnanya karo foueHt B Karegpara Kocragun Kocra-
OMHOB, TOTaBa Hayqu C’pryHHI/IK BbB Ousnueckums I/IHCTI/ITYT ¢ AtomHa Haquo €KC-
mepuMeHTanHa 6asa (cera VIHCTUTYT 3a SIApeHNM M3C/IEABAHM U SIIPEHA eHepPreTHKa)
npu bAH, a mo-xbcHO - npodecop, fokTop Ha Haykute. [Ipe3 1971 r. o npepioxexnne
Ha binsHakoB kbM Karegpara ce cp3gane /IaGopaTopusa mo pagMoxumus, B KOATO
Ce pasBMXa M3C/AEABAHUA B 00/IACTTa Ha HEYTPOHHO-aKTUBALMOHHUS aHAIN3, Pafu-
OXMMUATA Ha OXJIaKpaljaTa BOJa OT I'bPBUA KOHTyp Ha ANPEHNUTE PEAKTOPU, pangu-
OMETpUATA HA MEKI 6eTa-I/I3)I’]>‘{BaTeIII/I, XMMHATA HA TOPEIINTE aTOMU (I/I u3pacTHaxa
yetupuma 6bpaemy npodecopu) u ce OTKPHU CHEYUUATUZAUUS NO PAOUOXUMUS 3a CTY-
TEeHTUTE OT crennanHocT Xumus. Ha manko xopa e u3BeCTHa IOTOKMUTETHATA PO/IA Ha
npo¢. Biu3HaKOB KaTo IpefcefaTeN Ha ChliecTByBamaTa ToraBa Komucus no paouo-
xumus kbM KoMuTera 3a MMpPHO M3IIO/I3BaHe Ha aTOMHATa eHeprus (cera AreHIus 3a
ALPEHO perynupaHe).

VinTepecure Ha Bnm3HaKOB B KpUCTa/NN3ALMOHHNTE MPOLECY €BOMIONPAT M CE HACOY-
BaT K'bM M3PAcTBaAHETO HA MOHOKPMCTANN. 3allOYHA/IM C M3PACTBAHETO IO METOAVTE
Ha XMMMYeCKUA TPaHCIOPT Ha MajlKy MOHOKpucranu, yyenure ot VIOHX pgoctururar
[0 IOTyYaBaHeTO IIPY MHOTO BUCOKM TeMIIepaTypy Ha Ta3ePHU PYyOMHM, MOHOKPUCTA/IN
OT JOTMPAH C HEOJVIM UTPUEBO-aTyMIHIUEB IPAHAT, IEIKOCAIIpPOBY MIOMIOXKKY 32 MU-
KpoeleKTpoHHM eneMeHTH [1k]. B cpijoro Bpeme B KategpaTa o HeopraHmyHa XMMus
6s1Xa IOCTPOEHN aIlapaTypy U pa3paboTeHN METORMU 3a U3PACTBaHe OT BOLHU Pa3TBOPU
Ha MOHOKDUCTA/IM CbC CETHETOENEeKTPUYHM CBOVICTBA C pa3MepH, HOAXOMAIM 32 M3IIONI-
3yBaHe B IpaKTHKara.

brusHnakoB VHNIONVPA N3CNE€NBAHNA B ob6macrTa Ha MarHuMTOXMMMATA, JOBEJIN O penu-
IIa pe3ynTaTy, BKJI. OTKPMBAHETO HA MaTrHUTOKATAIUTUIHNA eq)eKT npn aHTI/I(l)epOMaI‘—
HUTHU Katanusatopu. Herosa e ujesTa 3a cb3flaBaHeTO Ha I'bpBaTa O'b/ITapcKa anapary-
pa 3a ompepensaHe Ha crienuduyay nopbpxHocty o BET [le].

Axap. brusHakoB nMalle CHOCOGHOCTTA fa OTKPUBA M MPUBINYA TAMAHTU. JINIHOCT €
BICOK TBOPYECKM IOTEHIIMAT, TOII Oellle HempeKbCHAT U3TOYHMK Ha HOBM UJIe, MHOTO
OT KOMUTO OCTaBsIllle HA CHTPYAHULINTE CU 6e3 [ja MCKa OTIUIATA 3a TAX U 6e3 [fa U3NuTBa
PEBHOCT OT TeXHHUTE yCIleX!. B TOBa OTHOLIEHNMe TOIl € MMa CBOA ,[IaBeH yIUTENT B
nuiero Ha akaz. Kanes [16].

Mages [11] oT6ens3Ba QakT, IOKa3aTeNeH 3a dkadeMuuHama emuxa Ha akaj. biusHakos.
Koraro mpe3 1968 r. JlasapoB u MaHeB 3ano3HaBaT binsHaKkoB ¢ pesyaTaTy o MeTof 3a
u3MepBaHe Ha iebe/IMHATa Ha METAJTHUTE CJIOEBE Ype3 U3MePBaHe Ha ChIIPOTUBIEHNUETO,
akap. BinsHakoB oTKasBa fa 6'blle BK/IIOYEH KAaTO aBTOP, T'hil KaTO He € y4acTBal B U3-
cnepBaHeTo. [10-HAaTATbK TOJ yYacTBa B 00CHK/IAHNS Ha C/IefBAILY M3C/IeABAHN B Ta3)
o67acT, HO 6e3 CPaBTOPCTBO.

Hay4Hume nocmureHua 8 npakmukama

YueH ¢ MHTepecu 1 6e3CIOpHY NOCTVKeHNUA BbB PpyHAaMeHTa/lHAaTa HayKa, akaj. baus-
HAK08 0moasauie MHO20 20/IMO 3HAUeH e HA NPULONIEHUEMO HA HAYUHUME NOCHUNEHUS
8 npakmuxama. 3a TOBa TOBOPSAT 1 28-Te aBTOPCKY CBUJETENCTBA C HETOBO yJacTue (B 17
OT T#AX TOJI € I'bpBU aBTOP) [1u].
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ITo HeroBa MHMIIMATUBA U C TONAMAaTa My ITOAKpeIna 6ere cb3ganeHa (1980 r.) IIpobnem-
Ha HayYHOM3CIe0BaTe/ICKa TabopaTopus Mo 0co0eHO YICTH BelleCTBa, IpepacHaa
(1989 r.) B VIHCTUTYT 11O YUCTY ¥ OCOOEHO YMCTH BEIleCTBA C OIMMTHO-IIPOM3BOAICTBEHA
6a3a; mpes 2000 r. MiHCcTUTYTBT ce cns ¢ Karegpara mo Heopranuyna xumus. Pegom ¢
MeTORMTe 3a CUHTEe3 ¥ IIPeYCTBaHe, OCHOBAaHY Ha KPUCTATN3ALIOHHY IIPOLieCH, ce pas-
BUXA U BECTUIALMOHHY, peKTUHUKANMOHHY, HOHOOOMEHHM 1 eKCTPAKIMOHHYU METOAN,
KaKTO U pa3paboTBaHe Ha y4eOHM KYpCOBM 3a Ch3fafeHaTa Creluaansanus ,\ductu u
0CO0eHO YNCTH BelljecTBa , U3paboTBaHe Ha AUITIOMHU 1 JOKTOpCKH pabotu. Komerure
ot Katengpa Ananutuuna xumus n or IOHX (npo¢. axu Cons anesa, npod. n-p Vpuna
KapapxoBa, npod. nxu Honka [lackanosa, jor. i-p Cepadum Benrnukos u gp.) cbh3pa-
ZoXa M afalTypaxa MeTOAY 3a aHa/IU3 Ha BellleCTBa C BUCOKA YMCTOTA M OCUTypUXa B
AQHA/IMTUYHO OTHOLIeHNe paboTara Ha cuHTeTHLMTE. [IperieqbT Ha U3C/IeOBATEICKATA,
TeXHO/IOTUYHA ¥ IIPOM3BOACTBEHA feifHoCT Ha KartempaTa u VMucTuTyTa B Tadu obmacr,
HampaBeH oT Bacuiesa [3r] mokassa paspaborBanero (o 2004 r.; mo-HaTaTbK ramara
HOPOAYKTM Ce paswimpy) Ha 26 TEXHONOTMYHU PerIaMeHTa, I1abopaTOPHMU/IOMYIPO-
MUIIZIEHN TEXHOJIOTUM 3a HOHY‘{aBaHe Ha MOHOKPI/ICTaHI/I or 6 BEIIECTBA I HAa ITIOBE€YE OT
110 4mcTy 1 0CO6€HO YUCTY BellecTBa.

Bepen Ha cTpemerka Ci 3a CBbP3BaHe Ha HayKaTa C IPAaKTMKaTa baysHakoB Haco4yBa af-
COpPOIVIOHHNTE M3CNIeIBAaHNA K'BM IIPO6TIeMH 3a ONMON30TBOPABAaHe Ha G'BATapCKM MU-
HepamHu cypoBuHM. [Ipenioxen 6e MeToR 3a 06e3xene3sBaHe Ha kKaonuH. Ha ocHoBara
Ha KU3e/Typ e paspaboTeH epeKTUBEH METOJ] 3a ITONyYaBaHe Ha MaTepuaau 3a GUHO 1
nonypuHo GUATpyBaHe Ha TedHOCTH. [IpoMuIITIeHNTe USNINMTaHNA BbB Bunsasog, Co-
¢bus [okasBaT KOHKYPEHTHOCIIOCOOHOCTTA Ha 6bIArapckute GuaTpy. Te3u uscnegsanus
npopbkasar B JlabopaTopusTa 1o afcopbeHTy n agcopbuyonHu npouecu Ha VIOHX
B CBTPyAHMYECTBO ¢ VMHCcTUTYTa 1o monumepu Ha BAH 3a nonyyaBaneTo Ha HOBM XU-
OpUAHN MaTepuanM 3a aficopOIVsA U3 BOJHA Cpefia Ha TeKKM U 671arOPOJHM MeTanyu U1
apceH [17].

PasBuBaiiku c¢bCc 3axapyueB B IIPMIOXHA HacOKa M3C/IeBaHNUATA BBPXy bopupmre ce
Ch3JaaBaT TEXHOMOrUA ¥ MHcTananus (¢ Thproscko ume ,,bBOP-6 CM”, mpousBexa-
Ha B VIOHX) 3a HaHacsiHe Ha M3HOCOycTOI41MBO GopuaHOo (COWB) mokpurue BBPXY
CTOMaHEHU JieTall/IN ¥ TBBbPHAOCIIABHU PEXEIV MHCTPYMEHTH, LIMPOKO U3IO/I3BaHY B
IpaKTMKaTa y Hac ¥ B aBTOMOOMTHaTa mpoMuiiieHoct Ha torapauraus CCCP. ITychara
B IIPOM3BOACTBO B 3aBOfA 3a eeKTPOAY, I'p. VIxTuMmaH e macrara ,,boposap®. B xpas Ha
80-Te rogyHM e cb3pafeH ( ycnemHo usnural y Hac 1 B CCCP) u opuruHazeH MeTox
3a CMHTe3 Ha CBP'BXTBBP/A U CBPbXJIeKa OOpKapOugHa KepaMuKa 3a 6poHesaiura Ha
Xopa 1 MaiuHy [1i].

Akag. BausHakoB8 ,,3a yuuauwemo,

3a yyumeaume u mexHume yyeHuyu“

,,3a qunmueTo, 3a y‘-II/ITeIII/ITe M TEXHUTE y‘{eHI/II_U/I“ € 3ar71IaBMETO Ha €JHAa OT KHUTUTE
Ha akaj. brimsHakos, c1)6pa11a HEroBU TOK/IAau, CTAaTUM U JaIecHM MHTEPBIOTA, IIOCBETEHN
Ha pasan4IHU np06neMM Ha HayKaTa, 06pasoBaHmeTo u ponsrta Ha kagpure [20]. Karo
[IOBEYeTO TO/IeMU YYeHN I IPOHUIIATe/IHN X0Opa aKajl. BinsHakoB MHOTo fobpe pasbupa
ponsTa, MUCHATA Ha 00pa30BaHMETO 32 PAa3BUTIETO Ha 00IIeCTBOTO.
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Ho mipu Hero pa36upaHeTo e ChIPOBOJEHO C peanHu feiicTBus. Moske 61 B O3UIUATA
My Ma 1 HelI O JINYHO. Hpes oennsa Cu )XKUBOT TOﬁ[ 3ala3Ba HpeKHOHeHI/IeTO CU K'bBM ,,y‘-[]/[-
TenKaTa Muika ¢ THXHU KadsABU 04n”, IbPBaTa MY YUUTEIKA OT ,CTAPOTO, IASTHTOBO
ABYyeTa)kHO YeTUPHUKIacHO yunnine“ B bepkosuua [la]. C Moxxe 611 M3BeCTHA MPOHMSI 1
CaMOMPOHIS KbM ChbBPEMEHHUTE TEOPUY 32 METORUTE B 00yUeHMeTo, Toit roBopu [21] 3a
»GobpaTa ThpIIennBa )XeHa, KOsITO Me Haydl 3a efjHa TOfMHa II0 He 3HaM KaKBI CU METOAM
U fa deTa fobpe, u fa mumia fo6pe, Aa 6posi, 1 fa CMATAM, I Ha Ollje MHOTO [PYTY Hema®,

B cpIoTo BpeMe He MOxXKe fla He ce 0TOeNeX ) IPOHNKHOBEHOTO ,,C/I0BO 3a HAIUTE I'bp-
Boyuutenu cB. Koncrautun Kupun-®umnocodp u cs. Meropnit“ [20], mpousHeceHo oT
BrnsHakoB B KpunraTa Ha 6asunukara ,,Can Kinemenrte“ B Pum Ha 24 mait 1983 1. karo
PBKOBOAMTEN Ha O'bITapcKaTa fle/leralius, IpMeTa OT Mamara. IlocBeTeHO Ha e[uH IIpe-
JIOMEH MOMEHT B O'bIIrapckaTa (M ClaBAHCKATa) MCTOPMA, TO YTBBPXK/aBa IIPOCBETATa U
KY/JITypaTa KaTo ,Hail-rol1sMoTO JOOpO cpex BoOpuMHUTE Ha CBeTa’, 3aliuTaBa Obarap-
CKMS IPUHOC B IPUOOIaBaHETO Ha CIaBSHNUTE KbM eBpoIleiickara nyBunusanus. Ciuo-
BOTO e IIPOM3HECEHO LIeCT Mecela ciefi apecta Ha Cepreil AHTOHOB, KOTaTO aHTUOBII-
rapcKaTa KaMIaHUsA 10 TIOBOJ, Ha aTeHTaTa cpelny nama Moan-Ilasen II e B pasrapa cu.
OueBUHO O'BITAPCKUTE BIACTY CA OLEHIIN He CaMO JUIJIOMaTU4eCKUTe CIOCOOHOCTI
Ha BM3HaKOB, HO M HeroBusA 06pa3 B OUMTe Ha Me>XAyHapofiHaTa 0blLlecTBeHOCT. Tasn
JeCT e OKa3aHa II0-K'bCHO Ha Ollie efiiH Ipodecop oT XuMmudeckns GpaKkyaTeT.

3aapn6oyeH aHaIM3 Ha BB3IJIEUTe Ha aKall. BIM3HaKoOB 3a IPOCBEIEHNETO KATO IAJI0 U
Bp’b3KaTa 06pasoBaHle - Bb3MUTAHMNE, 32 Y4eOHOTO ChAbpXaHMe (TO TpAOBa a MMa KO-
JMYeCTBEH XapaKTep, IPaKTNYecKa HACOYEHOCT ¥, Hali-Ba>KHOTO, /la € MIHTEPECHO, CYNTA
ToI), GopMMTe Ha y4eOHNA IpolLieC, YIpaBIeHNeTO Ha 00pa3soBaHUETO, YYACTUETO Ha
akafl. bIM3HaKoB B HallMOHa/NTHUTe KOH(epeHI MM Ha yuuTeauTe no xumus (1985-2002
I.) ¥ KaTO 115710 IPMHOCA MY 32 Pa3BUTHETO Ha CPEFHOTO 006pa3oBaHIe ¢ HAIIPaBeH OT
JTazapos [1k].

Axap. BusHaKoOB e ChaBTOP Ha 8 yue6HMKa 10 XuMuA/XMMuA 1 orasBaHe Ha OKOTHATa
cpepa 3a cpeffHOTO 0Opa3oBaHue, U3afieHu B epuoaa 1957-2003 1., HayYHO-TIONY/IAPHU
YeTNBa I10 XMW A, KHUTA 3a YYNTENA 110 XMMNA.

Axap. binsHakoB #afe CBOS 3HA4MM IIPUMHOC U 33 pa3éumue Ha YHUBEPCUTETCKOTO
XMMHIYecKo obpasoBanue. Toit HampaBy pagMKanHU IIPOMEHM Ha Kypca IO oblia u
HEOpPraHMYHA XMMUA 3a CTYAEHTUTE — XMMULM, Pa3BUBAHNU IO-HATATBK OT Ipod. AXH
Enena Kupxosa u npod. axu Jobpu JIasapos. YacTTa 1o o61ma XuMus ce IpeBbpHa B
TeopeTHYHa ¥ (QUIMKOXMMUYHA OCHOBA (Ha MOMTYKONMYIECTBEHO HIBO) HAa XMMUATA Ha
elleMeHTUTe 1 TexHUTe cbhefuHenus (Pur. 10). CoiecTBEHO MIACTO B Y4eOHM IpoOLieC
3aexa CEeMUHApHNTE 3aHATHA ¥ KOHTPOIHUTE YIPa)KHEHNA 10 BpeMe Ha CeMecTbpa, [VC-
KyTUpallle ce HOAXONBT IIPK OlleHsABaHe Ha yCIeXa Ha CTyAeHTuTe. bIn3HaKoB 3a IbpBU
II'BT YeTe U3bupaem Kypc no KUHemuKa u Kamanus.

Ot yue6Harta 1971/72 I. IO HeroBa MHUIMATUBA b€ PasKpUTa CHeYUANUSAUUSL N0 Paduo-
XUMUS B pAMKNTe Ha CIIEI[UATHOCT XM, KOATO IPOCHLIeCTBYBa o 1991 r., Koraro 6e
3aKpMTa IIOpajy IPOMAHA B y4yeOHNUTe ITaHoBe. 3a 20 TOAVHY YCIENTHO Ce JUITIOMUpa-
xa moBede oT 100 CHeIManucTy ¢ MHOTO JOOPY II03HAHMA B 06/1aCTTa Ha PafMOXMMUATA
¥ M3IIOI3BAHETO HA PaMOAKTVBHUTE TbUCHN A, HAKOU OT KOUTO 6Xa M ca BOfIEIN CIIe-
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Guaypa 10. OmrpuBaHe Ha yuebHama 2003/2004 2. B
aygumopua 130 Ha Xumuueckua hakyamem, Kb-
gemo akag. bausHakoB yemewe Kypca no obwia
U HeopaaHu4Ha xumua. OmaaBo HagAcHo: | peg:
aKkag. npod. lreopau bausHako8, gou. g-p Bopuc
KatgbmoB, xoH. ac. iauaHa Amanaco8a, Il peg:
npod. gxH EaneHa KupkoBa

L[MaJINCTY B YIIPaB/ICHNETO Ha ATPEHNUTE MOIHOCTY U IpepaboTBaHETO U CbXPAHEHNETO
Ha pajMOaKTUBHNTE OTHAABLM B cTpaHaTa [22]. HacmeqHuK Ha Tasy crienyannsanus e
cb3pazieHaTa mpes 2006 r. B Xummdeckns GpaxynreT 6akaaaBbpcka CHeMaaIHOCT S ape-
Ha XMMUA" ¥ MaJIKO TI0-K'BCHO - MaruCTbPCKU NIPOrpaMi A apena xumMmnan ,Paguoxu-
MU U pafi0eKONIOTHA .

Pas6upam fo6pe ponAra Ha HayYHO-MHGOPMALMOHHATA JISHOCT, TON nHunmumupa (1970
I.) BBBEXXAAHETO HA efUH OT I'bPBUTE B CTPAHATA yueOHU Kypcose nO UHPOpMamuka 3a
cmydenmu om NPUPoOHa cneyuarHocm, 3aIll03HaBALL CTYAEHTUTE ChC CHITHOCTTA I PO-
JIATA HA HaquaTa I/IHq)OpMaLU/[H, TUIIOBETE II'bPBUYHU VI BTOPUYIHU Hay‘{HI/I I[OKyMeHTI/I,
METOAUTE 32 ThPCEHE Ha Haqua I/IHq)OpMaLU/[H B Oé}IaCTTa Ha XMMUATA M XMUMMWYHATA
TEXHOJIOT W1, HAYMHITe 32 HeitHaTa o6paboTKa.

MucAumea u Mmbgpey, ¢ nozaeg KbM 6bgewemo

Crex 1990 1. akay. BrinsHakoB cbcpenoToun cBosAiTa paboTa BBPXY aKTyaTHN IpobieMn,
KaKTO Ha 6'bIrapckoTo 06pasoBaHue U HayKa, Taka U Ha III06aTHM Ipo6IeMyt Ha JOBeI-
KOTO 006111eCTBO.

Axap. BiysHakoB M3nuTBallle IPeKIOHEHME TIpef IPUPOAATa U 00MYallle eKCKyp3uuTe
cpexn Hest. Toit cunTa, Ye e 3aB/DKUTETHO M3TPAsKAAHETO HA HOB TUII 061ecTBO. ,T08a
06uwecmao moxem 0a Hapeuem o0uLeCMB0, OPUeHMUPAHO KoM 00pa3osanuemo, Haykama
u mexuonozusma. Obuecmeomo we ce cmpemu 0a NOCMUZHE YCMOU4UBo pazeumue.”
Te3u MMCTIM TOTI M3Ka3Ba BbB BpeMe, KOTAaTO ,,yCTOIYMBOTO Pa3BUTIE € TEPMIUH, BCe OlLfe
TBBPHEe MA/IKO IIONY/ISIPeH Y Hac.

IMoppoben u 3amgb160YeH aHAIN3 HA BB3I/IEUTe Ha aKaj. BIM3HAKOB 3a €KONOTUATA I
YCTOYMBOTO pa3BUTHeE ¢ HanpaseH oT Tabakosa [11]. Pascbxenusara Ha akaf. binsHa-
KOB Ce pasrpmuaT Ha IBE€ HUBA — l{aCTHO—Hay‘{HO OT MO3MIMUTE HA XMMUK (pasrnemnam
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Quaypa 11. Hakou KHuau Ha akag. BAusHakoB (u3BbH yuebHUUUME
NO XUMUA 32 CpegHUME Y4uAuwLa)
mpobeMuTe Ha 3alla3BAHETO HA TOPUTE, BOGUTE, Bb3yXa I MUHEPA/THUTE PeCYPCH Ha
[TaHeTaTa) M 06I0TeOPeTUYHO, ChABPKaILo ¢pumocodckn 0606ieHns. 3a Hero exo-
JIOTVATA € eIMH OT OCHOBHUTE elleMEHT) Ha ChbBPEMEHHUS XYMAaHUCTUYEH CBETOITIEN.
Toit pasrpblia aKTUBHA IEMHOCT 3a IIPEeBPblaHe Ha OMa3BaHETO HA OKOJIHATA Cpefia B
HallMOHATHA ICUX0/MOrus. HeroBuTe cXBalaHms U UfEN 3a €KOMOTUATA U YCTONIMBOTO
pasBuTHe ca 060061IIeHN B HAKOIKO TpyAa [23- 26] (Dur. 11).

MHOro MHTepecH) 3a pa3bupaHeTO Ha BB3I/EJUTe Ha aKaj. BIM3HAKOBM 10 MHOTO
IIMPOK CIEKTDBP OT O6I[OYOBeIKN TpobieMy 1 IpobreMy Ha 0OLIeCTBEHOTO Pas3BU-
THUe UMAaT KHUTUTe MYy ,Hakppe, yoBewue? [23] u ,,Pasmucnn B HaBedepueTo Ha XXI-Bu
Bek“ [24]. ,Hakbze, yoBeue?“ e HanucaHa (1o u3pasa Ha efUH OT IIPUCHCTBAJINE NIPU
HpefcTaBsHe Ha KHUTATA) OT ,40BEK C OCBOOOMEH moOre] KbM ONMM3KOTO U [JaTedHO
MuHano. B ¢huIOTO BpeMe T e U3pa3 Ha TpeBOTaTa Ha aBTOpa 3a TOBA, Y€ B TPYKUTE
3a eXXe[JHEBMETO 00I[eCTBOTO He OT/e/IA HeOOXOAMMOTO BHIMaHe Ha IPpo6IeMu, XXU3-
HEHO Ba)KHM 32 YOBEYECTBOTO — OT eKCIIJIOATALMsATA HAa IPUPOSHITE PECYpPCH 1 Ipe-
Hace/IBaHETO Ha IJIaHeTaTa /10 CBOOO/aTa Ha MHUBHUA B €JHO O'bEIO ,,CIIPaBe/INBO"
061ecTBO - BM3HAKOB € yOesieH IPUBBP)KEHUK Ha YCTOMYMBOTO pasBUTHE HA YOBe-
yecTBOTO. HsiKOM OIpeenyxa KHUraTa KaTo ,OlITUMUCTUYHA KHUT], HAIMCaHa 110 TIe-
CUMMCTUYHM QaKTU MIM KaTo ,KHUTA 32 XOpaTa, T'hPCelly UCTUHATA B eJuH 0O bpKaH
U pa3oyapoBaH CBAT .

ITpobnemMy Ha YCTONYMBOTO pasBUTHE Ce TPETUPAT U B ,PasMucIn B HaBeYepUeTO Ha
XXI-Bn Bex” [24]. 3aropoB ompenesnst Ta3u KHUTA KAaTO [TOCTaHMe Ha 3peocTTa. binsHa-
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Quaypa 12. Akag. BausHakoB 8 AnoHua ¢ npod. CyHama u pekmopa Ha YHu-
Bepcumema 8 Tokuo

KOB CYNTa, 4e B 21 BeK pasBUTHETO Lie 6bie K'BM ,001eCTBO Ha FOCIIOACTBO Ha 06paso-
BaHIeETO, HayKaTa i TeXHO/MoruATa . PegoM ¢ ro6anum npobmeMn ce pasrjexyjar ponsara
Ha XMMMATA 332 YCTOMYMBOTO PasBUTHE, XMMMATA U IIPUPOAATA, THPCU Ce OTTOBOP Ha
BBIpOca ,Ha kbae 6e3 xumusa?“. KHurara Bredar/isiBa ¢ eHIMK/IONEAMYHATA ePYAULIMS
Ha aBTOpa, ¢ punocodcknre 06001IeHN s HA €ANH KPUTUYEH YM, KOVTO BUHATYU OCTABS
BBIIPOCIL.

Mpu3HaHuemo

Axap. BnysHakoB e HOCUTeNT Ha pefyiia O'BArapcky AbpXXaBHM oTandus. Jlaypear e Ha
Jumutposcka Harpaza (1971 r.), HocuTen Ha 3BaHUATA »,3acayxun (1974 r.) u ,,Haponen
nesiten Ha Haykara“ (1981 r.), Ha oppeH ,Kupnn u Meropnit® II-pa cr. (1960 r.) u I-Ba cT.
(1970 r.) u Ha oppieH ,,Haponua peny6nuka bearapusa“ I-sa ct. (1980 1.) [7, 27], IToyeren
3HaK Ha Coduiickus yHuepcurer ,,Cs. Knument Oxpupcku® cbe cuns nenra (1985 r.).

Bbun e 3am.-pencenaren (1973-1975 r.) u npepcenaten (1975-1976 r.) Ha [TocTosiHHaTa
KoHpepeHuus Ha nHxeHepurte ot IOrousrouna Espona, sam.-npescenaren (1975-1978
r.) u mpegacenaren (1979-1981 r.) Ha MeXxAyHapogHMS Hay49eH KOMUTET 10 60pa u 6opu-
IUTe, 4IeH Ha Me>XayHapoiHuA cbBeT 1o Katamns (1979 r.) u Ha Me>XayHapoHuA CbBET
0 4mcTa u npunoxHa xumus (1989 r.). Toit 6e uy>kecTpaHeH WieH Ha AKafeMusTa Ha
Haykute Ha CCCP (mo-kbcHO Ha Pyckara akagmemus Ha Haykute) (1982 r. [28]), Ha Ye-
XOC/IOBalIKaTa aKajieMys Ha HaykuTe (1972 r.) M HOCUTEI Ha Hall-BUCOKOTO II OT/INYME -
3/1aTeH Mefjal ,,3a 3aC/IyTH B PasBUTHETO HA HayKaTa It [Ipef 40BedecTBOTO (1983 1.) 1 Ha
VnxenepHara akafieMns Ha Mekcuko (1975 r.), JOKTOp XOHOPUC Kay3a Ha YHUBEpCUTETa
Coxka (Tokno), moyeren unen Ha Kpanckoro fpy>xecTBo Ha razoBuTte uH>XeHepu (JIoH-
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moH, 1986 1.) u Ha ®pen-  Puaypa 13. leopeu BausHaro8
CKOTO JIPY>KECTBO  3a Kamo uysrgecmpa-
u3yyaBaHe Ha rOpUBATA HEH uYAeH Ha Akage-

mMmuAma Ha HagKume
urasosere (1977 1.), 41eH Ha CCCP, N0-KbCHO

Ha OpeHCKOTO [ApyXe- Ha Pyckama akage-
CTBO 3a BUCOKM TeMmIle- MuA Ha Haykume,
1982 2. [28]

parypu (1968 r.) m Ha
CpBpOCKOTO XMMUYECKO ApY>KkecTBO (1994 T.), HOCUTeN Ha
IIOYETHM OT/INYMA Ha IHBe/:[CKaTa aKageMuga Ha HayKI/ITe,
Yuusepcurtera Tokait (fImonus), MoCKOBCKMS [bpiKa-
BeH YHUBEPCUTET ,,/IOMOHOCOB”, IOYeTeH Ipodecop Ha
Yuusepcutera ,Can Mapkoc* (JIuma, 1980 r.), Ha yHHU-
Bepcuterute Compultense (Magpun), La Sapienza (Pum),
Apucroren (Conyn), lemokpuroc (Aruna), Ixoun Kenenn
(Byenoc Aitpec), Ha yauBepcuteTuTe B Tok1o u XensuHkm
(Dur. 12, 13).

brarogapHocTn

EnvH KparpK OK/Ia[ He 611 MOI'BJI Ia IIPefiCTaBy BCUYKY CTPAHM OT )KU3HEHU S U TBOpYe-
CKM ITBT Ha YOBeKa, TBOpelja 1 cb3upaTens [eopru bansHakoB 1 cUTypHO ca IPOITyCcHATH
ChlllecTBeHM Hewa. [Ipy moAroroBKara Ha CTaTUATA, PEOM C IMYHNUTE CIIOMEHN Ha aB-
TOpa, O6s1Xa U3II0NI3BAHM peANLia USTOUHMIY, BK/L. OT IMYHNS apXUB Ha aKkaf. binsHakoB,
TapeH Ha YHUBEPCUTETCKMA apXuB OT Abllepsa My HeBena binsuakosa. Ho B ocHoBaTa
My ca GaKTH ¥ MHTEpIpeTALMY, IPeLCTaBeHN B IUTUPAHUTE CTAaTUM, IyOIMKYBaHU B
(1, 3]. Ha TexHuTe aBTOpYM (HAKOM Beye MOKOMHMINM) IPUHAJIEXM OCHOBHATA 3acC/Iyra 3a
BB3MOXKHOCTTA fia Ce IIPEACTaBy HACTOALIMAT 0630p.

JIuteparypa

[1]. Axapmemux 'eopru Bnusuakos. B Herosa mamer. [I. TogopoBcku (cbcTaBuTeN).
Codust: Yunsepcurt. usg. ,,Cs. Knument Oxpuncku® (2008): (a). O. 3aropos, 11;
(6) C.II. Ienunerues, 170; (8) E. Kupkosa, 53; (r) Ct. Manes, 106; (z) O.M. Ilewues,
JLIL. Jlakos, 97; (e) [I. Mexaumxues, 160; (k) I1. ITewes, 163; (3) M. [Ixxaposa, 182;
(n) B. Joukosa, I. VIBanoBa, 24; (i1) 3. 3axapues, 179; (x) [I. JTaszapos, 137; (1) B.
TabakoBa, 84.

[2]. Anmanax Ha XuMnyeckus dakynrer, 1. 1. Pen. [I. Xpucros. Codusa: @aparo (2007).

[3]. Ann. Univ. Sofia, Fac. Chimie 97, Livre 1 (2004): (a). [I. JTasapos, 19; (6) M.
I>xapoBa, 43; (8) Ct. Mawnes, 67; (r) I1. Bacunesa, 105 .

[4]. Anonim., J. Univ. Chem. Techn. Metallurgy 43 (2004) 169.

[5]. B.B. Toures, Bulgarian Journal of Science and Education Policy 4 (2010) 131.

[6]. Co¢miicku yrusepcurer ,CB. Knument Oxpuznckn“. YHUBEPCUTETCKM apXUB,
@onp 21. Akap. l'eopru Manynnos binsnakos.

[7]. http://www.omda.bg/page.php?IDMenu=973&IDArticle=5369

[8]. Bronernu na IOHX, 6p. 3 (2004).

[9]. T. bnusuakos, Xumus 9 (2000) 111.

[10]. R. Kaischew, G.Bliznakov, Compt. Rend. Acad. bulg. Sci. 1 (1948) 23.

[

[

1]. II. Tasapos, C o6xopen nucr. B: [. Jlazapos, I1. Bonues, B. Towes, I. ITetpos, Cr.
Kapansanos, XpaMmbT Ha xumniure. Codpus: Yuusepcut. nsp. ,Cs. Knumenr
Oxpupckn” (2002).

31


https://bg.wikipedia.org/wiki/%D0%90%D0%9D_%D0%BD%D0%B0_%D0%A1%D0%A1%D0%A1%D0%A0
https://bg.wikipedia.org/wiki/%D0%90%D0%9D_%D0%BD%D0%B0_%D0%A1%D0%A1%D0%A1%D0%A0
https://bg.wikipedia.org/wiki/%D0%A1%D0%A1%D0%A1%D0%A0
https://bg.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BC%D0%B0
http://www.omda.bg/page.php?IDMenu=973&IDArticle=5369

[O6uneliHa Hay4Ha cecun, nocBemeHa Ha 100-2oguwHUHama AoKkaagu
om porKgeHuemo Ha akagemuK leopau bauaHakoB

[12]. [I. Banapes, Ctpoex Ha peanHokpuctaaunute cuctemu. Codus: Hayka u uskycTBo
(1964).

13]. V.L. Tassev, D.F. Bliss, J. Crystal Growth 310 (2008) 4209.

14]. J. Nyvlt, Crystallization from solution. London: Butterworths (1971).

]. JW. Mullin, Crystallization. London: Butterworths (1971).

16]. A.A. YepHoB, CoBpemenHas kpuctamnorpadus, 1. I11, ctp. 131. Mocksa: Hayxka
(1980).

[17]. K. Canursan, Tpasnenue kpuctannos. Mocksa: Mup (1990).

[18]. I. bausuakos, Joxka. BAH 3 (1952) 23

[19]. B. lonkoBa u fip. (cbcTaBuTenu), bubnuorpadus 1891-2004. Karegpa no
HeopraHMYHa U aHANUTUYHA XuMus 1894-1924. Kareapa 1o HeopraHuyHa XUMMS
1924-2004. Codus: Yuusepcurt. usg,. ,Cs. Knument Oxpupacku” (2008).

[20].T. biusHakoB, 3a yunurenute, yueHnuure u rexaute yuurenu. Codus (2000). ISBN
954- 9783-27-8.

[21]. I. BinsnakoB, 3a HayKaTa, 3a yYM/IMIIETO 1 3a XopaTa B Tsax. Codust: AHy6uc
(2000).

[22]. 1. Kynes, Xumus u nagycrpus 81 (2010).

[23]. T. BinsHakoB, Kppe orusa, yoBeye? Codust: Akag. usg. ,,[Ipod. Mapus [IpuHOB®
(1995).

[24]. T. bausnakos, Pasmucnn B HaBeuepueTo Ha 21-Bu Bek. Codpust: @asunr OO]] (2000).

[25]. T. BiusHakoB, VIB. MutoB, BpBefieHne B XUMUYHUTE IPOOTEMI HAa OKOTTHATA Cpefia
U B €KOIOTMYHOTO MPaBO, CTaHAapTU3anysa u MoHuTopuHr. Codusi: Axag. usp.
»IIpod. Mapuu Jpuxos” (2001).

[26].T. Biusuakos, B.Tabakosa, O. 3aropos, Exonorus u ycroitunso passutue. Codusi:
MOI]J (2004).

[27]. calendar.dir.bg/inner.php?month=4& eid=53492

[28]. http://www.ras.ru/w

32

fObunetiHa Hay4Ha cecun, nocBemeHa Ha 100-2oguwHUHama Aokaagu
om posKgeHuemo Ha akagemuk leopau bausHako8

3A MOA ,,FAABEH YHYUTEA® — akag. TEOPT1 BAUSHAKOB

npod. gmH 3axapu 3axapueB

PvroBogumen Aabopamopusa ,,CBbpxmBbpgu MamepuaAu u NOKpUMUA“
KbM MiHcmumym no obwa u HeopaaHuyHa xumua — BAH om 1989-2010 2.

»IIpedu ecuuko e HeoOx00UMA OCHOBHA pesuus
Ha HayuHama cmpamezus... OuesudHo moea 03-
HA4a6a, Ye NoHe 8 Cned8au0mo Oecemunemue 6
Haykama Hu mpabea 0a ce dade npedUMCmMeo Ha
paseumuemo Ha mexHuueckume U mMexHoONO2UY-
Hume uoeu... npeduMcmeo Ha HACOUeHU U3CNe8a-
HUST, YUUMO De3yrimamu umMam no-2onsma 8epo-
AMHOCM 0a ce ONONI30ME0PAN 8 camama crmpana’

Axap. I. Biusnakos (2000 1.)

Axap. b113HaKOB e y4eH OT K/IacM4YeCKM TUIL, MM KaKTO TOI CaM ce oNpefiesnAlle — ,Teo-
peTuK-eKcIepuMeHTaTop . HeroBMAT TBOPUECKN AYX Y4€CTO Ce IPOCTUPallle BBPXY IIPO-
61eMy ¢ LIMPOKO OOLIECTBEHO 3HadeHMe. Taka OT CTPYKTypaTa M pacTeXka Ha KpUCTa-
NNTe, TON cTUTa fO GYHAAMEHTAaTHUA Mpob/ieM 3a Bpb3KaTa Ha XMMMATA KaTO HayKa C
eKOJIOTMATA U YCTONYMBOTO pa3BUTHE Ha YOBEYECTBOTO.

Pepnija HeroBM IMyONMMKALMU M YYACTUA B AMCKYCUM Ha pasIMYHM paBHMINA U GOPMU-
poBaHus, Bb3HMKHAAM Yy Hac ciep 1989 r., 3amo4Bar ¢ BKIOYBAHETO MY KaTO HE3aBUCUM
MHTe/IeKTYyaslel] Ollle B I'bPBUA II0 pOAa CU B HalaTa uctopus ,OO61ecTBeH KOMUTET 32
HaIoHanHo nomMupenne” (1990 r.). Tosu KoMuTeT JUCKyTHpa U GOPMY/INpPa OCHOBHUTE
IIO7I0XKeH A Ha Jlek/lapauyATa 1o HaljMoHaIHWA BpIpoc Ha HapogHoTo cbbpanue ot 16
saayapu 1990 1.

Ille cu mMO3BOJIA Aa LUTUPAM YacT OT Herosa myoOnmkaunus ot 1997 1. [1], KosTo 3By4n
aKTya/IHO U JIHEC, 32 BpPb3KaTa HA MKOHOMMKATA C HayKaTa B bbarapus:

~Boneapus ne uie npeycnee, axo ne paséue euxacua 3a npaxmuxama, CUnHa Ha-
YUOHATIHA HAYKA. 34 0a ce OMMmeIAM MACOB0 OvI2apCKUMe YHeHU O Peulasanemo Ha
npakmuuecku npobaemu, 0onpuHecoxa MHo20 HAKmMopu..... Akademuume ce 3ameopuxa
npedUMHO 6 pamkume Ha PyHoameHmanHume U3Ce06aHUs, 3a KAKSUMO BCHULHOCH HA-
MAXa U ce2a HAMAM NAPU, Mol KAMo Moea ca Hali-CKeNno cmpysausume U3cne06aHus.
Mmno3una om Hati-0obpume yueHu om cpeOHOMO NOKONEeHUe NOMBPCUXA PeanU3aAUUs 6
uyn6una. OCHOBHA 2pusca ceza e oueng6anemo.... Boneapus ce npesvpna 6 cmpana, KosAmo
omoess HAll-MAIKA YACH O HAYUOHATHUS Ci 00X00 3a HAYKA — 3HAUUmento nod 1%.......
Ouie om 1997 2. 6 E6poneticKus co103 e 83emo peuterue da ce punancupam c npedumcmeo
npunoxcHume uscnedsanus (65% om cpedcmeama). OuesuUOHO c6eMOBHUS HayUueH POHO
UMa 00CIMAMBUHO Pe3ynmamu om GyHOAMeHMAanHume U3ce06anus, KOUmo He ca 0nosu-
3omeopenu. Ceza passumume esponeticky CMpanu 8ux0am cé0s npocnepumem 6 6vp3o-
Mo npeycmpoticmeo Ha c6oume HAy4HU OPAHUIAUUU KoM UNONIZ6AHE HA M064 00U4040-
seuiko 6nazo. ITodckaszea ce He0OX00UMOCIMA O UCUHCKO NPeyCMPOTicMB0 HA HAWUS
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Hay4eH Pponm, 0a ce U30CMAsAM MANKO UUIMUPAHUIMA HU 6 HYHOECMPAHHAMA HAYYHA
numepamypa, Kamo 2naseH Kpumeputi 3a 000pa Hayka u ce 00vpHe noseue sHUMAHUE HA
MAMePUAnHAMA U NoLe3HA 3a PA3BUIMUEINO HUL HAYYHA pe3yimamHa detinocm.”

3a UKOHOMMYECKNTe IIPOMeHM y Hac ciep 1990 r. B kHurara My ,Haxbpe qoBeue®
(1995 r.), ToO¥t IMOCTaBY HAYaJIOTO Ha HOBA XYMaHUCTMYHA OPUEHTALINS HA €KOMTOTUY-
HUTe U3CTeiBaHUA U ¢ ToBa popMynupa 1 peauna unocodcky mpobaeMu Ha eKo-
norusra [2].

VImax macTueTo nosede oT 30 TOAMHYU Ja pabOTA ¢ XapU3MaTUYHNA Y4€H U YOBEK, KbM
KOTOTO M3NUTBaM M060B 1 pecrekT. OOLIyBaHETO MU C aKafl. BIM3HAKOB M3BBH Hayd-
HaTa 06/1aCT MM ITOKa3axa >Ka/loHa 3a BEYHO ThPCEINs ChBBPUIEHCTBO YOBEK U HETOBATa
Heo0sATHA epyaunuA. EHIVK/TONeAMYHNTEe MY IIO3HAHM Me Kapaxa, KapaT Me U JHeC fia
My IOipa’kaBaM 1 Jla IO IOYMTaM.

B npenrosopa Ha mpod. OpnuH 3aropos KbM KHKraTa Ha akapg.Ieopru brinsnakos ,,3a
HayKaTa, 3a YYMIUIIETO U 3a XopaTa B TAX' [3] Ha cTp.14 ce kasBa: ,,Cheyuanto sacuyxa-
sam 0a 6v0am 0moensa3any HayuHume NPUHOCYU 8 0671aCMMA HA KAMANIU3A U HEOP2AHUY-
HUSL CUHME3:.... CB30adeH e 6opomepmuUer Memoo 3a HAHACIHe HA GOPUOHU NOKPUMUS
(coemecmmno ¢ I1. Iewes u 3. 3axapues)”.

DaKTbT, 4e HAYYHNTE IPUHOCK Ha aKaj. BIM3SHAKOB 3aBBPIIBAT C MOETO MIMe Me IPABU
HEM3MEPUMO TOPJ 32 IPU3HAHNETO, KOETO C'bM IOTYYMI OT CAMUS HETO — MO ,,]aBeH
yuauren’.

B xakBO ce cbCTOAT Te3u HAIIU IIPpUHOCH.

Masko npegucropusi: Moxe fa ce kaxe, 4e akag.binsnakos me ,,otkpu cam. Crie mpo-
BeJleH! HKOJIKOTOAMIIHY U3C/IeBaHNs TIpe3 60-Te TORVHY Ha MIHA/INS BEK ChC IPOd.
ITaBen Ilewmes Mo HeOpraHMYHMs CHHTE3 HA GOPUAN HA IPEXOJHNUTE METa/IN C e/ TSIX-
HOTO M3IOJI3BaHe 32 KaTaJaM3aTOpU Ce pasbupa, 4e Te He MOTAT fja ce M3IOI3BAT KaTo
TakuBa. AKajl. BIu3HaKkOB Hay4aBa OT MOsI BYIT40 ()KYPHA/IUCT BBB BECTHUK ,BedepHu
HOBMHU U Bofel| pybpukata ,Hay4Ho-TeXHMYeCKN HOBMHK ), 4e MOsTa paboTa KaTo
Hay4YeH CBbTPYAHUK B VIHCTUTYTA 110 TPaX0oBa METATyPrusi € CBbp3aHa C IPUI0KEHUETO
Ha GopupuTe HA IIPEXOLHUTE METalIN 3a HAHACSIHE HA TepMOf(y3noHHN mokputusi. Ilo
OHOBa BpeMe, UMaxX I'bPBYSI CU TOJISAM IIAHC B HAyKaTa — Aa Ce AMIUIOMUpPAM U 3aII04-
Ha paboTa 10, PBKOBOJCTBOTO Ha APYT TO/ISM O'BIIrapCKU yUeH U BUJieH n3obperarern —
npo¢. Hukona BenonnTos. 3a cbxxaneHne, B Ha4aI0TO Ha MOSITa HAYYHA AEHOCT IPOd.
BenonuToB mo4YnHa, HO Me OCTaBU C ,HAYYHO HACIIE[ICTBO - aBTOPCKO CBUAETENCTBO [4]
U 37IaTeH Mefal OT 3-T0 MeXX/[yHapoiHO u3/IoXeHue 3a nHoBaunu B XKenesa (Our. 1). [lo
TOraBa B MeTaI006paGoTBaHETO OCHOBHO ce nsnonsgaire crrasra WC-Co u erupaHe-
TO it ¢ Kapbupu ot 4-6 rpymna (TiC, NbC, VC u gp.), o6pasyBaiun orpaHu4eHN TBBPAU
pasTBOpH, KOeTo Gellle IpefieN 3a HOK0OpsiBaHe Ha KayecTBaTa Ha CIUIaBuTe. Vl rorasa ce
PO ufiesTa HY 32 HOBBPXHOCTEH C/I0J (IIOKPUTHUE) HAHACSH BBPXY CIIABTA.

VIHOBaTVMBHUAT HU MeTOX JOBefle O Pa3pabOTBaHETO B CBETOBEH MaIab Ha pasiyMIHu
razo¢asuu (CVD) u ¢usuunu (PVD) nokputus Bbpxy KapOugHo-K06an1TOBM 06pbIIa-
eMU pe>XeInyu CTpyrapcku u ¢ppesoBay IwiacTuHu. Tosu oaxox bere okadecTBEH KaTo
»PEBONIOYUS 6 0071aCMMA HA MEMANI000pAO0MEAHEMO U ABMOMAMUUPAHEMO My,

34

fObunetiHa Hay4Ha cecun, nocBemeHa Ha 100-2oguwHUHama Aokaagu
om posKgeHuemo Ha akagemuk leopau bausHako8

Taxa, mpe3 1973 rognua akaj. bansHakos mpo-
3psi, 4e MeTofa Hu ¢ mpod. BenonuTos Moxe fa
Ce M3ION3Ba U Me B3e Ipu Hero B MHCcTMTYTA
mo o6bma u HeopraHmyHa xumua. C ToBa 3a-
IIOYHa HallaTa CbBMECTHa Hay‘{HO-HpI/UIO)KHa
meitHoCT. Tyk HsIMa fja ce CIMpaM OCHOBHO Ha
byHgaMeHTaNHAaTa CTpaHAa Ha M3CIEABAHUATA
HU, BKIIOYBAIA TO/MAM O6pOIl ChbBMeCTHM Iy6-
MKALVUM, 4 Ha peany3MpaHUTe MHOBATUBHU
TEXHOJJIOTUN U HPOD;YKTI/L

ITbpBOHAYAHO Ce ,,pOAN" TEXHOMTOTHA M IPO-

Quaypa 1. 3namen megaa om 3-mo
M3BOACTBEHA WMHCTAManus 3a GOPUMEHO W3-

MeKgyHapogHO U3AOXKeHUe
3a uHoBauuu B8 XKeHeBa

®uzypa 2. Npomuwrera @uaypa 3. IOHX e gomakuH Ha VI ViHmepHayuoHaeH
uHCmMaAauua 3a Cumnosuym ,Bop u Bopugu*, 2p. BapHa, K.K.
60opugHO NoKpumue LApYrkba“, Aom Ha YueHun ,2Kyauo Kiopu®,
,BOP-6 Sm3“ 1978 a.

HOCOYCTOIYMBO MOKPUTYE BBPXY TBBPAOCIZIABHY PexKely MHCTpyMeHTH [5]. Opu-
TMHa/HATa IPOU3BOACTBEHA MHCTAALMS C THPIOBCKO UMe ,bop-6 Sm3“ (Pur. 2) bere
paspaborena B VIOHX u akay. biusHakoB mckaute fa s nmaTreHToBame. KpM Hest mposi-
BsBAllle CEpMO3eH MHTepec M repmaHckara kommanusa ESK-Kempten. TexHomormsra
¢ mHCTananusara Geute peanmsupana B VM3 ,Bommesuk® (rp. T'abposo), BM3-Comor
(KbppHape), 3aBopa 3a enektpopm (rp. VMixtuman) u HIIK ,Mertanokepamuka® (rp.
Codwmist), KaKTO U B PyCKUTe aBTOMOOMIHY 3aBOAM B Ip. MockBa — A3JIK ,,MockBuy“
Ob6enuuenne ,3VJT

BB BoenHnus 3aBop Nel B ConoT paspaboTkara Hu Gelire HeO6X0AMMa 32 3aKYTIEHM I TOKY
o (10 AMOHCKY /MIIEH3) aBTOMAaTU3MPAH IieX 3a Jlarepy U MO-KOHKPETHO 3a 3aMsAHa
Ha ANOHCKNUTE CTPYrapcky oOpbljaeMy IIACTMHMU C Hamy Takusa. C ,meda’ — akap.
Bnn3HakoB (KakTo ¢ TI060B To Hapu4axMe HJe — HETOBUTE CHTPYLHMUIIN) IIBTYBaXMe CbC
cnyxebHara My Korna (karo IIpencenaren Ha HTC B Bparapus) o BM3 - Conor. ITbry-
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BallKy 10 MORGANKAHCKNS II'BT, e BT MU OOsACHABAllle, e 3afadyaTa HM e CIIyCHATa
nupexktHo ot LIK nHa BKII. Ha moprana Ha obeauHeHMeTO HU 4Yakalle C HETHpIEHNE
reHepanuus fupekTop Ha ObennHeHueTo ,,MeTanxuM* — umwx. 3gpaBko KymaHos. 3a
okoro 10 meHa ciep mocemennero B ComoT u3paboTUXMe MHCTANALNATA U B JIIOTATa
sHyapcKa 3MMa 51 MyCHaXMe B JeJICTBMe, Tpeefikit ce C aHACOHOBA COIOTCKAa PaKMs.
VsnuraHusaTa Ha HOKPUTNUTE B MHCTATALUATA HU KOOGANITOBO — KapOMAHM CTPYrapCcKu
IUIACTVMHY IPeMUHaXa YCIeIIHO.

PeanusnpaHeTo Ha pa3paboTKaTa HU B MOCKOBCKM s 3aBOX ,A3JIK® Gertre ocpuiecTBe-
HO TI0 BpeMe Ha 10 rofMIIHOTO ChbTPYAHNYECTBO MEX/y ToraBallHuA Enunen nenTonp
no xumusA Ha BAH n 3aBopia. B ToBa IpecTVHKHO CHTPYSHMYECTBO yYacTBAXMe 3aelHO
¢ MHcTuTyTa N0 PusukoxmuMus u VIHCTUTyTaTa 10 OpraHMYHa XUMUA (Te — C U3BECT-
HaTa TeXHOJIOTM 3a YCIEIIHOTO TaIBAHNYHO IoKputue Ha npod. CredaHn Pamkos un
npood. ViBan OxHOBcKkM). CK'BII CIIOMEH 3a MeH Ilje OCTaHe OPTaHM3MPAHeTO U ydac-
THETO MM Ha odMIMaNHaTa Bedeps IO CIydail TOAUIIHIHATA OT CBTPYSHIUYECTBOTO
B M3BECTHUA CTONMYEeH ,Pycky kny6“ Ha yin. ,JoOpymxa“. B komnaHusATa Ha akap.
PocTucnas Kanmres (xoroto akaj. bmsHakoB mpy3HaBalle 3a ,,CBOA INIaBeH yUUTEN ),
npoo¢. Credan Pamxkos (maypear Ha J[MMUTPOBCKA Harpajia 3a TOpHaTa TeXHOJIOTUA)
akap. biusnakos, renepanuuAT gupektop Ha A3JIK ViBan bopopun u ri. unxx. Cepreit
IIneTeHbOB BeuepTa MpeMuHa HeyceTHO. Ha oduimannara Bedeps Gelire pasucKBaHa 1
Bpb3KaTa Ha GyHIaMeHTaIHaTa O'blIrapcKa HayKa ¢ IPOMMIITIEHOCTTa B Pycus, KakTo
U peajHaTa MKOHOMMYECKA II0/13a U 3a JBeTe CTpaHu. VXK. IIeTeHboB M3TDHKHA U
edekTa oT TexHomoruATa Ha VIOHX 3a cTpyrapckuTe omeparuy Ha IOTOYHATa TMHUA
B 3aBOJIA.

[TaMeTHO 3a MEH CBIIO € MOCEIEHNETO MU 3a€[{HO C aKaj. BIM3HAKOB B IIPOM3BOJCTBE-
HO obenuHeHne ,,3VIJI“ B MockBa, ciefi peann3yupaHaTa TaM TEXHOIOTVS ¥ MHCTAIAIVS
»bop-6 CM3. 3a ma HM B3eMaT OT XOTe/a, PBKOBOAUTEINTE Ha MPEANPUATIETO U3IIpa-
THUXa IpaBUTe/ICTBeHa MuMy3uHa 3V1J1-41047 (mocnepeH mopen ,aika“) — cefleMMecTHa
C TIO3/IaTeHM aKcecoapy B Kymero. C TOBa IPeAIPIATIETO II0Ka3a IPU3HAHNETO CU KM
HAC 32 UKOHOMUYECKNS PUHOC OT Halara paspaborka.

OpUTMHATHOTO 6OPUAHO HOKPUTHE OT/IATAHO BBPXY TBBPHOCIIABHITE CTPYTapCKU MH-
CTPYMEHTH, CHCTOSALIO Ce OT TPOitHO chenuHerre CoWB, berte ,,kpbcreHo” - ,, KoB601t“!
To 6ee penTreHohasoBo ycTaHOBEHO mpe3 1979 1. mpu crenuanusanuara B IOHX Ha
cuMIaTHYHaTa QpeHcKa Komexxka oT YHuBepcurteTa B Bopgo Mercurio Lavaud [6]. Tasu
Hallla Ty6nuKaunys 6elle UUTHpaHa MHOTOKPATHO Ipe3 rofuuute. [To-kbcHO mpes 1986
I. yCTAaHOBUXMe, 4e CBBPXTBBPAOTO chefuHenre CoWB 1Ma Brcoka MUKpoTBBproct H
= 4300 xr/MM? IIO-BMCOKa OT HMO3HaTNUTe Kapouan u 6opuau [7]. Ilybnukaunsara HI ce
uuTupa fopu crep 34 ropuuu [8].

ToBa Halle u3cnefBaHe Oellle IPeJICTABEHO 3a II'BPBY II'BT KATO YCTEH JOK/IAJ Ha 8-A
MexpyHapoaeH cumnosuym no bop u bopuan B rp. Téunucu npes 1984 r. [9]. Tam,
akafl. BusHakoB Gellle MokaHeH nmepcoHanHo ot IIpencenarens Ha I'pysuHcKaTa aka-
meMusA Ha Haykmre — akaf. I. TaBajse Ha eJHOJTHEBHA eKCKYpP3MA [0 3abeIexxuTeN-
HocTuTe Ha I'pysus — gpesHata ,,Konxmupga“ ¢ Hall-paHHMTe XPUCTUAHCKY IIBPKBU U
»3/MaTHOTO PYHO™.
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®uaypa 4. BopupaHa ¢ Macma Guaypa 5. XonaHgcKu cmomaHeHu perkewu HoXoBe,
,Bopo3ap“ cmomaHeHa 6opupaHu nocpegcmBom Macma ,Boposap*
gto3a Ha XoAaHgCcKa 3a nogpasBaHe Ha xpacmu U KAOHU
nomna 3a Aybau Nno KaHaAume Ha cmpaHama

B nocnencrBue, mpes 80-Te rogvHY Ha MUHANKS BeK, C aKaf. bansHakos paspabornxme
MeTOJ, ¥ TEXHONTOTH s 32 HAaHACsIHe Ha OOPUHO MOKPUTHeE C MAcTa ,,boposap® BBpxy
CTOMAaHEHU nerafx’mm n I/IHCprMeHTI/I B 06}IaCTTa Ha Mamm{ocrpoeneTo, XMN4YEeCKa-
Ta MHAYCTpUs u MeTanyprusara [10] (dur. 4 u 5).

TexHomorusra, ciefi prHaHCUPaHe OT TOTABAIIHOTO MUHUCTEPCTBO Ha MAIIHOCTpPOE-
HeTO 11 IOf eTu/aTa Ha KoMuTeTa 3a HayKa 1 TEXHIYeCKU IPOTpPec, Gellle YCIeLIHO eKCIIe-
pMMeHTMpaHa B IoBede oT 10 mpeanpusaTus B crpanata kKaro KTA ,,Magapa“- rp. lllymes,
BM3 - rp. Comnor, 3aBofia 3a efeKTpopu — rp. Vixtumas, KoMbuHaTa 3a e1eKTpoKapH ,,6-
i centeMBpu“- rp. Codus, 3aBop, ,bankan“- rp. [I10BauB, MeTanyprudHusa KOMOUHAT
»KpeMmukoBIu®“ u ap. 3a 06cmyxBaHe Ha HOTPeOHOCTITE Ha IPEANPUATUATA B CTPAHATA
u B 4y>x6una, VIOHX opranmsupa mpousBoACcTBO Ha IacTaTa ,,boposap“ B 3aBopma 3a
elIeKTPOAY B Ip. VIXTVMaH .

VHTepeceH GaKT e Ch3gaBaHETO Ha MMETO Ha IacTaTa 3a 6opupaHe — ,boposap®. Koraro
HaO/MIOKM BpeMeTo 3a ITyCKaHe B PeJOBHO NPOM3BOJCTBO Ha IACTaTa B 3aBOfa B Ip. VIx-
TUMaH, ,IIebT Me M3BMKA B KabJMHeTa CM ¥ MM Kasa, 4e € BpeMe Jia KpbCTUM IacTaTa,
T.e. Ia V1 jaJileM ThProBCKO MMe. BpeMeTo He06X01MMO 3a M3IIMBAHETO Ha eHO Kade Gelre
TOCTAaTBYHO, 32 JIa PEIINM Ja ChUeTaeM XMMUIECKNUA eJIeMEHT 60D ¢ ITIaBHNUTE YYaCTHU-
IV B M300peTeHNeTO — HMe C HeTO U C HalllaTa ChTPyAHMYKa PyMmsana Ilerposa: Bop +
3axapu + akagemuka + Pymsana. Y taka ce pogu ,,boposapa“!!!

33 Ta3U T€XHO/JIOTUA KOJTEKTUBDBT, C p'bKOBO/]I/ITeII aKanm. BHI/ISHaKOB, 6CH_I€ MHOFOKpaTHO
Harpaxq[aBaH C HpeCTI/I)KHI/[ Harpam/l oT HpaBI/ITeTICTBeHI/I n Me)K,]IyHapO]IHI/I I/IHCTI/ITy-
v 37TaTHA 3HAYKa ,3a BICOKO HayyHO-TeXHM4ecKo paBHnie” Ha MC HPB u IKHTII
(1984); Cpe6ppHa 3Hauka Ha MC Ha HPD (1986); III Harpaza Ha HallMOHa/IeH KOHKYPC
»VI3crenBaHe — BHepsiBaHe — CBeTOBHO paBHuIe (1987 1.); 3mateH Mefan or MexayHa-
ponuus ITnosguBcku nanaup,1987 (dur. 6); Bponsos megan ot V3noxxeHne 3a MHOBaLUK
u uscnenBanus ,VI3rok — 3aman Espounrenexkt” (1998 r.).
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3a ropHMTe [Be  HAyYHO-NIPUIOKHU pPaspaGOTKIL,
VIOHX-BAH 6eute onpenenen mpes 1985 r. 3a rimaBHa op-
raHM3alusA — KoopAauHaTop o TemMa Nel6 na CUB ,,IIpo-
bnema npaxosa memanypeus®, pasden 05.06 ,Paspabomka
HA MemoOU U MexHONo2UU 34 NOBBPXHOCHIHO YAKUABAHE
Ha Mamepuany u u3oenus”.

O61I1a CTOITHOCT Ha OTOBOPNTE 110 TOPHNUTE JBE paspa-
60TKM € 188 Xx1.11B 1 55 Xun.py6nu. PeanusupaHusat ooy
MKOHOMMYecky eekT e 1,593 MIH./IB 1 619 X11. py6n.

ITo Bpeme Ha IX MuTepHanmonanen Cummnosuym ,,bop
u Bopupgu“ B Tyncbypr, 1987 r., B XOTe/nCKaTa CTas Ha
»lreda“, Ha ganrka rpo3foBa, TON HY pa3KasBate 3a hop-
MaTa Ha KPUCTAAUTE U 32 HAKOU OCOOEHOCTH IPU Tex-
HIA pacTex. Kak Meceny, rofH ce € MbYNJI 1a HAMEpU
TEOpPEeTUYHO, TEPMOAMHAMUYHO O0OOCHOBaBaHe Ha BB3- ®uzypa 6. 3rameH Megan om

MOXXHOCTTa popMara Ha efIMH KPUCTA Ia Ce U3MEHM O] MeskgyHapogHua
B/VsHVE Ha BHHINHN (aKTOPY, M KaK KOTaTo mpes 1952 T. MaoBguBcku
naHaup,1987

e Mobunuaupan B CMMEOHOBO Ha HAKO/IKO KHVDKHM Cajl-
¢deTKM B elHA KpPUMa HaNMCBa Hall-fobpaTa cu TeopeTnyHa pabora. Ta usnmsa ot nmeyar
npe3 1953 1. u ce gopassuBa cief Toa. CTaBa AyMa 3a BIMAHUETO Ha abcopbmpammre
IpUMecH BbPXY XabuTyca Ha KPUCTAIUTE U BbPXY TeXHUA pactex. B 1971 1. 3a To3u 1ju-
Kb/ pabotu binsHakoB monyyaBa JJMMUTPOBCKA Harpaja 1 Te My JOHACAT Hali-foOpure
MeXX/IyHapOJHYM NPU3HAHMA.

B xpas Ha 80-Te rogvHy, C7Iei KOMaHAMpPOBKa Ha akafl. binsnakos B CAIIl (YHuBepcure-
ta ,, [Intcobpr), T0it fOoHEeCe GopKapOumHa OPOHENTOYKa 5X5 CM., M3MIOI3BAHA 3a IIEPCO-
HaJIHA 3allITa Ha ChPLETO Ha aMepuKaHCKuTe opuiepyu BbB BuerHam. llled bt mocrasu
3ajlada fla u3clefiBaM KepaMMKaTa ¥ Bb3MOXKHOCTTA Jja 51 cuHTepoBame B VIOHX. Ortro-
BOPBT MM bOellle, Ye HI € HEOOXOAMMa BIICOKOTEMIIepaTypHa IIelll, KAKBaTO B MOMEHTa
Getre n3mo>KeHa oT pupma Ha IlnoBaMBCKUA maHaup (TUI ,[leryca®). PeakmusTa Ha aka-
IemuKa Oellle cBeTKaBUYHa: cBBp3a ce ¢ npod. [I. Enenkos (orroBopuuk 3a BAH Ha ma-
Haypa) 1 10 X1/I. fo/apa 3a 3aKyIyBaHeTO Ha Itelita 6s1xa ocurypenn. Taka 6e cb3famex
U OpUTVHA/IEH METOJ 32 CMHTE3 Ha CBPBXTBBP/A U CBpBX/IeKa 60pKapbujHa KepaMuKa
3a GpoHesalTa Ha XOpa M MALIVHMA.

MertoppT ¢ yyacTueTo Ha akaj. bnusnakos u komern or MOHX u or AH CCCP B rp.
Mocksa (c KouTO 1abOpaTOpMATa HI MMallle CbBMECTEH JOToBOp) Oe 3aliTeH ¢ aBTOp-
cku cBuperencTsa B bonrapus u B roraBaurays CCCP [11]. 3a To31 MeTO cMe OT/INYeHN
3aefiHO ¢ aKkaj. bausHakos ¢ Megana ,Kypuakos“ na AH CCCP.

bopxapbuaHaTa KepaMuKa e Haif-7eKaTa U3BeCTHA B CBeTa OpOHe3aIuTa, KaTo o TBBp-
IOCT OTCT'BIIBA VHCTBEHO Ha fuaMaHTa. KepaMukara Hu Gellle M3NMUTaHA YCIIELTHO B
CCCP u B MHcTuTyTa 10 MeTanosHaune, (VIMTM-BAH) ¢ npusHanme 3a kadyecTBaTa i1
ot akaji. Auren banescku u akaj. Credan Bogenndapos (ToraBaieH 3aM. JUPEKTOp Ha
VIMTM-BAH).

V360pBT Ha U3XOMHNA IpaX OT OpeH KapOuy 3a HalllaTa KepaMuKa Oellle TpMYMHATA 3
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duaypa 7. BopkapbugHu 6poHenAouU ®uaypa 8. MNpousBogcmBeHama uHcmaauua
500x500 MM 3a 3aujuma Ha 3a 6oprapbugHa bpoHesawumHa
,BTP* 8 ,Tepem-Boxkypuwe” Kepamuka
Hay4YHOTO CBTPYAHMYECTBO ¢ VIHCTUTYyTa 10O MaTepuao3HaHyue Ha YKPaMHCKaTa aKaje-
MusA Ha Haykure B rp. Kues 1 mo-konkpeTHo ¢ JTabopaTopusAra 110 yITpagncIepCcHu Kap-
6upnHu npaxose Ha npod. Tamapa Koconanosa (cBeTOBHO IIpU3HAT y4eH B Ta3y 00/1acT).
ITo Bpeme Ha MOCEILEHNETO HY TaM, C aKaj. bAusHaKoB 1 He3abpaBMMMsI KOmera 1 Ipu-
sten — ¢pusuka Vo 1JonmoBcky, nMaxMe MHTepeCcHa cpella B HAIus XoTen B rp. Kues ¢
M3BECTHMS YKPAVHCKM XUPypr mpod. Amocos. Toit ce mosHaBaure ¢ ,urepa“ OTHABHA U
pasroBopbT Gellle MHOTO MHTepeCceH ¥ OTKpOBeH. AKaj. BIusHakoB pa3By CBOETO CTAHO-
BUIIe 110 I106aTHITE IPO6/IeMI, KOMTO 3aCTPALIABAT CHUIECTBYBAHETO HA IIsIaTa Halla
OUBUMIN3aLNA — II04BaTa Ha HapH]/[KOBI/Iﬂ e(i)eKT, KUCEeNMNTE Ob>XI0BE, O30HOBUTE ,,I[yH-
KI/I“. V[3T’bKHa, qge xopaTa OTAAaBHA HE MOJKEM [1a X KMBEM CaMI 1 THEC HE MOTaT Ja )KUBEAT
caMM U bp>KaBUTe, HE3aBMICYMO KOJIKO FOJIEMM ca Te.

3a cpxanenne, npe3 1990 r. akazn. BnsHaKoB ce MEHCMOHMpPA U Ta3) Halla pa3paboTka
He MO>Ka Jia ce pa3Bue o TexHonorus B VIOHX u fa Bupu peanno npunoxenne. Hesapu-
CMMO, Ye Gellle Beye TIEHCHMOHED, TOV MMOCTOSIHHO Ce MHTEpecyBalle OT paspaboTKara, HO
HsAMallle peaJlHOTO BIMSHYE 32 OCBIIECTBABAHETO 1 B MHCTUTYTa. A M HAy4HO- U3CIle-
IOBaTeJICKaTa JeifHOCT B MHCTUTYTa bellle HACOYEHA He TOIKOBA K'bM IHPUIOXKHY, @ K'BM
byHmamMeHTaTHY M3CIefBaHus. [0 ToBa BpeMe MMallle IPOEKTO — JOTOBOP C M3BeCTHATA
HeMCKa Op'bXKeifHa KOMIIaHus ,PeitHMeTan, B KoiiTo TpsibBalue fa yyacrsa u VIOHX, Ho
He ce ocblecTBy. ToraBa VIHCTUTYTBT IO €leKTPOHMKA Ha 8-U KM II0oe pa3paborkara
3a cb3[jaBaHe Ha IPOM3BOJICTBEHA MHCTATALIMA 3a CMHTe3 Ha KepaMMKara. JsnonsBaHa
Oellle II0O3HAaTaTa CXeMa Ha MPOM3BOJCTBEHATA HY MHCTAMIALMS 38 GOPULHOTO OKPUTIIE
Ha TBBPAOCIIABHNUTE MHCTPYMEHTH B apronosa cpepa (Pur. 2). Ho Tyk ce Kacaemre 3a
TeMIeparypu Ha cuHTe3 oT 2000°C 1 e/IeKTpOHHO U3MepBaHe Ha TeMIlepaTypaTa BbB BU-
cokoTeMIeparypHa meus i ,Hepuc-Tamman®. VI no punaHcupaHe, pasbupa ce!

3a cpxaneHne akaj. bin3HAKOB He MOXa Jia J0YaKa YCIELIHOTO IIPOU3BOJICTBEHO pea-
nu3KupaHe Ha padpaborkara. Ho mpumepsT My 3a 3aBbplIBaHe Ha LIUKDB/IA ,,3HAHUE — MO-
JKeHe™ JKUBeellle B MeH.

Ha ¢ur. 7 u 8 ca mpeficTaBeHN pesyaATaTH OT 3aBbpIIBaHe Ha pa3paboTKaTa Clef| HeHCH-
oHMpaHeTo My 1pes3 2009 .
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CaMo OT XpOHOJIOIMSITA Ha MOSITA HAyYHO-IIPM/IOKHA JEITHOCT MOXKe fia Ce CBAY 3a PO-
JIsITa Ha MO ,,[JTaBeH yuuTen — akaj. [eopru bansnakos.

Ille yuTMpaM HEroBOTO pasbupaHe 3a poNsATa Ha yuurens u 3a miagure [12]: ,,Mraou-
me ca HeoGx00uMmu 3a HAYKAMA Kamo 6v30yxa 3a sueoma. Bes mnada kpve Haykama
Jlutee, pesynmamume cmasam nocpedcmeeHi....... Kozamo edun wosex uma manaum u
wacm om mo3u mananm e mpyoonoGie, ynopumocm, 8ceomoaiiHocm, moti mosice 0a yc-
nee 8 HAYUHOMO NONPULLE U CAM, MAKAP M06a 0a e mpyoHo. MHozo no-0o6pe e, axo uma
0m K020 0a ce yuu. A 0a ce Hamepu yuumer, HuKax He e npocma paéoma. Tosa e mHozo
"ecmo 08yCMpaHeHr npouec, maii Kamo u 000pusm yuer Hati-uecmo Mopcu cped Maaoume
xopa d0obpume u nodbupa céou yuenuyu. Taka ce cezdasam wkonume. Ionam Kocmem
UMA OH3U M40 406eK C ANPUOPHA N10606 KoM HAYKAMA, K02amo nonaoHe 6 cpedd Ha e0HA
006pa nayuHa wikona“.

A3 ¥Max TO3M ro/IsIM K'bCMeT Jja TIOTIafIHa B HayYHaTa MU Kapuepa npu akaj. binsaakos.
CBET/IA MY ITAMET!
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Jla paskasBall 3a akaj. biusHakos e He camo OT-
TOBOPHA, HO ¥ MHOTO TpYy/JHa 3a/jaya. Bcexy mur,
IpeKapaH C Hero, He MOXKe Jja ce Ipeziazie C efjHa
nyma.

Axap. I. BiusHakoB 6e roisAM y4eH, KOITO ce OT-
Hacsiie M3K/IIYUTETHO OTTOBOPHO KBM COOCT-
BEHUTE CU UM Te3M HAa CBOUTE KOJIETU Hay‘{HI/I
uscnensanus. Ho Toit ce oTHacsuie ¢ mogo6Ho
yBa)KeHI/[e n pa36mpaHe 7 KbBM N3C/IeABAHNATA B
o6acTTa Ha METOINMYECKUTE U TIeJarOrMIeCKUTE
HayKI/I " TO BbB BpeMe, B KOETO y‘{eHI/ITe — XVMUI-
OV HE CYMTaxa METOOMKUTE 3a HayKa, a yquM—
Te — IIeflaro3y I'l pasrieXkjaxa KaTo eMIpuieH
Marepman 3a paspaboTBaHe Ha II€farOrnyecKu
CXBAalllaHUA N TeOpI/II/I. "n TOYHO B TaKOBa BpeMe
akaj. binsHakoB HeMOHCTpupalie onpejeneHo
MO0V TETHO OTHOLIEHME K'bM U3C/Ie[IBAaHMATA B 00/IaCTTa HA METOAMKATa Ha 00ydeHue,
a K'bBM OII€HKATa Ha paéon Ha KoOJIery, HpI/ICT’I)HBaI_He C TO/IIMO BHUMaHNE N OTI‘OBOp—
HOCT. HpeKI/I BII€YAT/IECHUA MMaM OT npquBaHeTo, KOEeTOo HaHpaBI/I HpI/I M3TOTBAHE Ha
pelLieH3MATa 3a KOHKYPCa 3a IOLIEHT 10 MeTOAMKA Ha 00Y4eHMeTO [0 XMMUA 38 HYKJUTE
Ha KarefpaTa 1o MeTofuKa Ha 00y4eHMEeTO 0 XMMUsA, B KOITO y4acTBax mpe3 1996 r.
[Te criopens eqyH MpuMep OT MOATOTOBKATA Ha PeLieH3MsTa 3a MOsTa Xabuanranus. A3
HAMaX OIM3KM KOHTAKTU ¢ akaf. [.Bi1msHakoB u TOil He Me IO3HaBallle KaTO METOHMK.
HpMTeCHeHI/IHTa MU ce 3axpaHBaxa He CaMO OT pecneKTa KBbM HeroBaTa JIMYHOCT U OT
HeroBaTa B3MCKATE/ITHOCT KaTo yqu, HO 1 OT TOBa Jain HpI/I npquBaHeTo CH HAMaA fa
ce OBJIMsIe OT MHEHMETO Ha jol. 3npaBka MamdeBa. OT eflHa CTpaHa, T ce MOJ3Ballle C
HErOBOTO yBa>KeHMe, HO OT IPyTa — B OH3M IIepUOJ] OTHOIICHMATA MU C Hes He 6s1xa Orec-
samu. CrpaxoBete Mu obade He ce onpaBnaxa. Exna Beuep akaj. BiusHakoB My HO3BBHM
Ha goMaurHus TenedOH U Ce KaTo Ce M3BMHM, Y€ He Me II03HaBa JIMYHO LOCTATBYHO
mobpe, TOVI TOMON ia MY IIPEfICTaBA KON OT OIIpefie/IeHN HUTHPaHWsA Ha Mou paboTi,
3a Jla IpelleHM KaK ce Bb3NpueMaT paboTUTe M1 U JOKOJIKO Te CIY>KaT KaTo MMIIYJIC 3a
HOBU M3C/lefBaHMsA. Briedatnyu Me ¥ MOAXONBT PV HANMCBaHETO Ha pereH3uATa. Toit
6e Hpoqen BHVIMATE/IHO MONTE HY6III/IK3.LU/H/I, BK/IIOUUTEITHO " I[]/ICCPTaI_U/IﬂTa M B’I)pr
y4e6HOTO KMHO U Oe HallpaBM/I 3abI004YEH aHaau3. Bbipeky, ye Oe famed oT MOATa
TeMaTukKa, TOM 6€ yCHHH oa onpeneim MHOTO TOYHO HpI/IHOCHI/ITe MOMEHTU. TaKa, KaTo
nonqepTaBame »JACHATaA N I/IHCprKTI/IBHa npes 3a 3aBUCMMOCTTA Ha y‘{e6HO—B’I)3HI/ITaTeII—
HUA IPOLeC B yYM/INIIE OT aHA/JIOTMYHATA AETHOCT B METOfMKATa Ha 00pa3oBaHMEeTO B
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YHuuBepcurera’, TOM ThpCellle ChOTBETCTBIETO HAa TOBA, KOETO C€ BBPIUIN BbB BUCUIETO
yuunniie, ¢ IOTpeGHOCTHUTE U LieJINTE B CPEFHOTO yumanile. B penensusaTa cu nspasu u
CBO€TO OTHOLICHME KBPM CH3OaACHUA OT MEH MOJIE/T Me>1<,uy KOMIIOHCHTUTE Ha yqe6H1/1;1
mpoliec 1 pa3paboTeHaTa Ha HEroBa OCHOBA CHCTeMa OT METOMYECKN IOAXONM Ha M3-
IIO/I3BAHE HA y‘{€6HI/I5{ KI/IHO(bI/I}IM B IIpoI1ieca Ha O6y‘{€HI/Ie II0 XMMUA B CPETHOTO y4aunn-
me. Toit 6e u kputuyueH. KaTo or6esisa KaTo MOIOXKUTETEH MOMEHT U3II0O/I3BaHATa CTa-
TUCTUKA IPpU O6pa6OTBaHeTO Ha eKCIIEPMMEHTATHUTE pe3yHTaTI/I, HE MU CIECTU U CBOATA
6enexxxa mpu mpencTaBsiHeto uM. C el 06eKTHBHOCT, P OLleHKATa Ha HAYIHNUTE MU
IOCTIDKEHNs TOIL Ce II030BaBallle I Ha M3Pa3eHOTO CTAHOBHUINE Ha QUTYPHU, KOUTO MMAT
6HI/I3’bK orjien B’I)pr yqe6Ho—npen0J1aBaTenc1<aTa n HaquaTa M pa60Ta, a IME€HHO Ha
PDKOBOOUTENA Ha KaTe[gpara I10 MeTO,IU/IKa Ha 06yqeﬂmeTo 0 XUMMKsA CT.H.C. K.X.H. CT.
Manes n Ha sekana Ha XO npu CY npod. g.x.1. H. IlereB, KakTo 1 Ha OILjeHKaTa Ha KaTef-
peHus KoneKTuB. KakTo ce ByOK/a MMIICBale KAKBOTO U fa OMIO IpeHeOpexxeHre KbM
M3CIefBaHMATA B 06/IaCTTa Ha METORMKATA, KOETO 4eCTO be feMOHCTpupaHo BbB Paxyi-
T€Ta 110 TOBa BpeMe. Karo UIICTpanyud Ha HETOBaTa 6€3HPI/ICTaCTHOCT, me nuTupam n
OTK'BC OT PeIleH3NATa ,A3 OlleHABAM TBBP/ie BUCOKO TE€OPETUKO-NPAKTUYECKUTE paspa-
60tk Ha JI. B., KOATO ;eMOHCTPUPA TONsIMA 3aABIO0UEHOCT I ChIEeBPEMEHHO LIMPOTA
B [TIOCTAaBAHETO Ha BBIIPOCUTE N MOAXO0JAa KBM TAXHOTO pelIaBaHe. C te3u cu pa60TI/I TA
ce odepTaBa KaTo 3aiblI00UYEH Y4eH B 06/1aCTTa HA METOAMKATA Ha XMMUATA, OT KOTOTO
MOJKeE [ja Ce OYaKBaT 3HAYMTETHYU IPUHOCK 1 B 6bfemte”. Bpouem akap. I. BansHakos 6e
pelLieH3eHT U B KOHKYypca 3a npodecop B Karenpara, kakro u B peuia gpyru cuydan. V
IpOsIBsIBALIIe BCE CBIATA MIPELU3HOCT, B3UCKATENHOCT U 0OEKTUBHOCT.

ITpo6memuTe Ha 06pa30BaHUETO B CPETHOTO YUM/IMIIE )KMBO IO IHTEPECyBaxa U IO BBII-
HyBaxa. A3 ¥MaM IIO-ApKM BIleYaT/IIeHMsA OT BBBEX/JAHETO HAa CHbBPEMEHHM CpeJCTBa
B 00YYEHNETO ¥ B YaCTHOCT OT M3IIO/I3BaHETO Ha KOMIIOTHPA B 06pPa3oBaHMETO U IIO-
KOHKPETHO B 00y4YeHMeTO IO XMMM A, KOATO 6e Mos Hay4yHa 06macT. CHOMHAM CU ITbPBUA
YPOK I10 XMMMS B TOPHUA Kypc Ha obydeHue (9.K/1ac) ¢ M3IOI3BaHe HA IEPCOHAIEH KOM-
nioTbp. beme 1983 r. Torasa eAMHCTBEHOTO yUNMIINILE, KOETO pasIosaralle ¢ KOMIIOTPH,
6e TeXHUKYMBT IIO eleKTpoHMKa. ChbBMeCTHO ¢ joll. 3. MamueBa 64XMe PBKOBOIVIIN
IMIUIOMHM paboTM Ha CIIEI[aIM3aHTI II0 TeMU, CBBP3aHM ChC CBABP>KaHMETO U CTPYK-
TypaTa Ha 00yJaBalljyITe ¥ KOHTPOIMPAIINTe KOMIIOTBPHM Tporpamu. Bsaxme paspabo-
TYUJIY METOAMYECKY IIOXBATH 3a M3ION3BaHEeTO UM B ypoka. Ha mbpBus ypok 6sxa akap.
I. bausxakoBs u pod. VBan VIBaHOB, II0 TOBa BpeMe JieKaH Ha XUMMU4IeCKus GpakyiTer.
Crnep ypoka akayi. binsHakoB IposABY )KMB MHTEPEC KbM CAMUTE IPOTPAMHI IPOJLYKTH,
KM MHTEIUTEHTHOCTTa Ha codTyepa, KbM OTHOIICHNETO Ha yYeHMIUMTe KbM yueOHa-
Ta JIeIIHOCT ¢ U3IIO/I3BaHe Ha epcoHamHu koMmmiorpu (IIpasen-82). BnocnencTBue nMax
BB3MOXKHOCT Jja ce ybefid, ue ¢ IIMPOTaTa Ha CBOS IIOITIE]] TOJT OLieHABallle BUCOKO paspa-
6oTBaHaTa TEXHOJIOIMA 3a Ch3[jaBaHe Ha 00yYaBallo-KOHTPOMMPAIY IPOTrPaMM, CUMY-
JTALIMOHHY NTPOTPaMM, TPOTPaMM 3a M3IIOI3BaHe Ha KOMITIOT'bPa 3a aBTOMAaTM3MpaHe Ha
eKCIIlepUMeHTaNHaTa paboTa, KaKTo M TaKMBa, Ype3 KOUTO YYEHMKDBT Ce MPUCIOCOoOIBa
KbM KOHKPeTHU PabOTHM MecCTa B XMMMYecKaTa IIPOMMIITIEHOCT — BCe 3a/jau, KOUTO
ce OMMTBAaXMe Jia pelllaBaMe Ha TO3MU eTall. B peleHsunTe cu Toil 06bpHA BHUMaHMeE Ha
¢axTa, 4e paboTaTa ¢ KOMIIOTBPa IIO3BOJABA Ja Ce 00e3Ieul IO-TONAMa CTeIeH Ha ca-
MOCTOSTETTHOCT IPU 00y4eHMETO I fla Ce 3aCV/IV TBOpYeCKaTa CTpaHa IIpy M3y4yaBaHe Ha
IpenofaBaHya MaTepuarl, JOpy fia ce JOCTUTHE /10 PAaBHUIIETO Ha B3eMaHe Ha PellleHue.
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Toit mopyepTaBalie ¥ KOMIJIEKCHOCTTA B CMICH/T Ha M3rPak/jaHe Ha CHCTEMA OT U3IIO/I3-
BaHITE CPEfICTBA 3a OOy UeHNe KaTO TapaHIus 3a edeKT1BeH yuebeH mpoltec.

Toit o6aye BIDKJaIIe M OMACHOCTUTE, KOUTO KpMe eMeKTPOHHATA TeXHMKA, OIMAaCHOCTI,
Ha KOMTO JTHEC CMe CBUTIETENM, @ UMEHHO COIIMaTHA OTYY>K/EHOCT, CBeJIeHO /10 MUHIMYM
o61yBaHe MeXy fellaTa, MEXXAY POSMTENIN 1 Jielia, IPUCTPACTABaHe, KaKTO U pa3bupa
ce 3[[paBOC/IOBHY IIPOO/IEMH, B T.4. ¥ ICUXNIECKIL.

B criomennTe mMu ce OTKpoOABa U yBameHmeTo, KOE€TO M3NnuTBalle KbM y‘{I/ITe}ICKaTa KO-
nerus. [lo3HaBaile TMIHO I[O6pI/ITe HU y'-II/ITefII/I II0 XMMIA B CTpaHATA, KAKTO U 6a30BI/I—
Te y‘-II/ITe)II/I KBM XUMUIECKUA (baKyHTeT. Toin OLleHABAaIlIe BYCOKO IIPOBEXJAHUTE Ha-
IOMOHATHN KOH(bepeHLU/II/I 10 XUMUA N 66 €VH OT I'/TaBHUTE OpraHnU3aToOpu " y‘IaCTHI/IK.
Toit 6e JOKTagUMK M Ha IEKTOPMUMITE, KOUTO KaTefpara 10 MeTofuKa Ha 06y4eHNeTo 0
XVIMUA OpraHuU3Mpalie 3a y‘-II/[TGIII/ITe 10 XMW A. HO-B'I)SpaCTHI/ITe KOJIETM BEPOATHO CU
CIIOMHAT M Hay4YHUTE CHOPOBE CBC CHIIO MHOrO yBakaBaHuTe npod. H. ToToonkoB u
npog. JI. JTazapoB, KOUTO CY YCTpOIiBaxa IIyOIMYHO Ha TAKMBA TeKTOPUNL.

3a OTHOIIIEHMETO Ha aKam. brusHakoB KbM y4auTenCcKaTa KOJIE€rnsA Imo XMMus 1rpaBs 3a-
K/II4YEeHME U OT pa60TaTa MYy C YUYUTENNTE 110 XUMMUA, C KOUTO pa60Teme B aBTOPCKUTE
KOJICKTUBU K'BM U3OATE/ICTBO AHy6I/IC, KOE€TO c€ra € 4acCT OT U31aTCJICTBO Kner B’bHI‘apI/IH,
KaKTO M KbM U3OATEICTBO HpOCBeTa. OHPCHCHCHO TOW 1]eHellle MHEHUETO, IIpuemalie
ApTYMEHTUTE, 06C’b)KﬂaHIe 1'[p06HeMI/ITe BHMMATE/IHO, aHaNN3Npaue MOTUBIUTE, ONMpa-
1Ie ce Ha ITpaKTuKaTa 11 OImnTa, HpI/IﬂO6I/IT B yquinuie.

Kpatko 1je paskaxka Kak myucaxme I'bpBUTe YYeOHMIM K'bM U3[ATe/ICTBO AHYONUC Ipe3
2000-2001 r. (Ha ®ur. 1 ca gageHy KOPUIIM HA HAKOM OT y4eOHUIIMTE 32 CPEHOTO yUU-
nuie ¢ aBTopu akag. I. BIn3HakoB 1 KOJIEKTHUB).

Hait-nanpen o6¢cpauxme aBTopckust KoneKTus. [Ipemmoxux A. COKooBa — XMMMK B Ka-
Tefpara o Meropuka Ha o6ydennero o xumus u II. Pubapcka — 06pasuos yauren B
15 COY u ce MOTHBMpAX 3alll0 MUCTLSA, Y€ Te Ouxa ce OTHEC/IN CePUO3HO, C pasbupaHe
KBM TaKbB aHTaxuMeHT. Ollle Ha II'bpBaTa HU Cpellja Ype3 pasroBopa, KONTO IpoBefe,
TOJI Ce ONMUTBAllle Ia Ce OPMEHTMPA B ONNUTA Ha BCEKMU eAVH OT Hac. ToBa 6e BaXkHO, 3a
Ia pasIpefen CpaBel/InBo 3ajadnTe. ATMocdepara, KOSATO ce yCTaHOBH, Oe arMocde-
pa Ha [joBepue, HO M Ha CEPMO3HOCT NPy II0eMaHe Ha aHTaXuMeHTHTe. bes cTpax u Ha-
IIpeXKeHNe ce ouepTaBallle TeXHONOIMATa Ha paboTa, KOATO Ce ONypalle Ha ChITIAaCUeTO
MeXny aBropurte. [IbpiKelie ja 00CHKAaMe BCUIKI npo6IeMHN MOMEHTY Ha 00LIMTe HI
COMPKIL, HO M TEKYILO Aa ce KOHCY/ATUpaMe IoMex Ay cu. Yecto ob6cbxgaxMe u paborn,
Hy6JU/IKyBaHI/I B METOAMYECCKUTE CIIMCAHMA, MMalllyl OTHOLICHNE KBM y‘-IeGHOTO CbIOBP-
JKaHME I METOAUYECKNTE ITIOXBATU HAa HETOBOTO MHTEPIIPpETNPAHE. B'I)HpeKI/I [OBEpUETO,
KOETO AeMOHCTpUpallle KbM aBTOPHUTE CIf, BHUMATEIHO C/lefielile paboTaTa Ha BCEKI e1H
ot Hac. He ce mpuTecHABale a KOPUIMPA HAIIMCAHOTO OT HETO, aKO TMOTydelle JoCTa-
TDHBYHO y6eHI/IT€)IHI/I apI‘yMeHTI/L PaBHOCTOIIHO yqaCTBame B TbpCEHE HAa XMMUMYECKa JIN-
Teparypa, yueOHMIIM Ha 3aIIlaJlHM M3/aTe/ICTBA, C 1Ie/l HOBUTE y4eOHUIY 1a OTTOBAPAT Ha
€BpONENCKY U3MCKBAHMA.

H'])pBI/ITe Mu y‘{e6HI/ILU/I c Hero 6sxa 3a OE€BETU U OIE€CETU Kaac I1o 06H.[03aJI'I)H)KI/IT€TIHa—
Ta MOATOTOBKaA, IIPEBENEHN U HA AHTJIMICKY €3UK 33 e3MKOBUTE yauniia u napauaiaku,
KaKTO n y‘{e6HI/ILU/I II0 XMMUA U OIla3BaHE Ha OKOJ/IHATa Cpenia 3a Hpoqmnmpaﬂa IIoaro-
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®uaypa 1. Kopuuu Ha HAKou om yueBHULUUMeE 3a cpegHOMo
yuuauwe ¢ aBmopu arag. I bausHako8
u KorekmuB

TOBKa. BriocesictBue noy pbKOBOACTBOTO Ha akaj. BIM3HaKOB Hammcaxme M pefyiia
y4eOHMLIM K'BM M3AaTeNCTBO IIpocBeTa: y4eOHMK IO XMMMS M OIa3BaHe Ha OKOJHATa
cpena 3a nmpodunupaHa mofroToska 3a 11. kmac (2002 r.u npepaboren mpes 2010 r.) -
y4eOHMK, KOJITO CaMMAT TO LieHellle M3K/TIOYNTeTHO MHOTO, I'bPBYUAT Y HAC MHOTOIIBe-
TeH y4eOHUK 3a ceqmu Kiac (2003 . — B cpaBTOpCTBO ¢ M. PagreBa u M. IlerpoBa n 2008
I. cb¢ cpaBropu B. Haiinenosa, Kp. Hukonos, VIB. Yurarenos). CnucbK, BK/ITIOYBAIL 4acT
OT y4eOHNIINTE, B KOMTO y4acTBa KaTo aBTOp akaj. I.BansHakos, e mpefcTaBeH B fo0a-
BeHaTa JIMTepaTypa.

Tyx HsAMa [a ONyCBaM MOAPOOHO U YMCTO YOBEIIKNMTE KauyeCcTBa Ha akajl. biansHakos, kon-
TO Ce M3passABaxa B yBaXKeHMUe, CIIOfe/IAHe, BHUMaHMe 1 ap. Ille otbenexxa obade, e ToOi
6ee v ncTrHCKY maTpuot. CunTalie 3a CBOI AB/IT BB3MUTAHNETO Ha IIOAPACTBAI[OTO I10-
KOJIeHNe Ype3 y4eOHOTO ChAbpxKaHue 1o xuMusA. Taka HanpyuMep, TOil KOPEHHO IIPOMEHU
BBBEX/JALINA TEKCT Ha I'bPBYA YPOK — VI3 MCTOpMA Ha XMMMATA, B y4eOHMKa 3a 11. Kiac u
[IPEMJIOKM TEKCTOBE 33 XMMUSITA IT0 O'BITAPCKIUTE 3eMI B TPAKMIICKO BPEME, 32 ChbBPEMEHa-
Ta XMMUs ¥ TPOOIEMITE, KOMTO M3MUTBA XMMIYHATA TEXHOIOT VS TIOHACTOSILIIEM.

Toit ApprKellle Ha HAyYHATAa TOYHOCT U FOCTOBEPHOCT. Ille oT6enmerxxa caMo eguH mpuMep.
Koraro ce o6¢pxpanie Bprpoca 3a [lepuogudnara cucrema Ha MeHzeneeB B 7-Mu KJ1ac,
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TOI 6yKBa/IHO Ce Pa3THEBHU Ha IIPEIOXKEHIS TeKCT, IOfIePTa, Ye CUCTeMaTa Ce OCHOBaBa
Ha [TepropVyHMA 3aKOH U IPENIOKM TIO3HATY HU UCTOPUYECKM PAKTH, C KOUTO YUEHM-
1uTe fa ce ybenaAt B ToBa. [Iof0o6HN pyMepu MOTAT fia Ce [afaT 1 IO BBIPOCH, CBbpP3aHN
¢ pyHaMeHTaTHM KaTerOpuy KaTo MaTepys, eHepru u Ap.

AKa,II. brusHakoB HUKOTA He CMeCBallle Hay4YHaTa UCTUNHA C ITIOINTUIECKN Y6€)KJI€HI/IH. Te
HAMaxa MACTO, HUTO B OTHOIIEHNATA HU, HUTO B TEKCTOBETE Ha YPOLIUTE.
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CMNOMEHWU 3A AKAAEMUK TEOPT1 BAUSHAKOB

npod. gxH Aumumbp MexaHgueB

WNHcmumym no obwia u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

bux uckanm ma paskaxka 3a eflHa Ba)kKHa YepTa OT XapakTepa Ha akap. I. binsuaxos, 3a
KOATO, BEPOATHO, He BCMYKY 3HAAT. Toii Oellle 3a11ajieH TypUCT 1 TI0OMTEN Ha IPUPOZiaTa.
[IToMm mocTpIMX Ha paboTa B HEroBaTa CeKLMsA, KOATO Torasa felre KbM VIHCTUTYTA IO
opraHuyHa xumusA kM BAH, Toil pa3bpa, 4e 1 a3, 1 MosATa CBIPYTa CMe 3allajIeHy Ty-
pucru. ,dypmecuo! - kasa Toit - Cera ¥MaM ¢ KOTO /1a X0/ Ha €KCKYP3Un'.

Couiarta roguHa akafl. [. binsHakoB opraHusupa 1 IbpBaTa HU eKCKyp3us — IocelljeH1e
Ha MaHactupa ,,Cegemre npecrona‘. ll[ssxMe ga XOAMM Ljsi/1ata CEKLUsI, KOSTO Ce ChCTOE-
IlIe OT IIeTMMa Y0BeKa — akaf. binsHakoB — Torasa oie miag npodecop, akag. JuMutsp
Knncypckn — Toit Gemte M/I. HaydeH CBTPYAHMUK, fol. VIBaH Bakbpaxmes — ChLIO MII.
Hayd4eH CBTPYSHUK, a3 — M/IAJl XMMMUK, U efHa mabopanTka — Jlrogmuna Togoposa. 3a Ma-
HACTVpa TPbIrHAXMe BCUYKM 3a€[{HO, KAKTO ¥ MOsITa CBHIIPYTa, HO 6e3 JIoaMmIia, 3a110To
Ts1 He Gellle TO/IKOBa 3amajeHa TypucTKa. JJo MaHacTUpa ce II'bTyBallle C BIaK — I'bPBO O
crnupka ,IIporer”, KosATO, BEPOSATHO, BeYe He ChIeCTBYBA, a CJIEf; TOBA Ce BbpBelle OKOI0
IBa 4Yaca Ilellia IO CEJICKM II'bT, OKpall peKM4Ka, Tedala Ipe3 XMBOMMCHA MeCTHOCT.
[pucturHaxme 671aromony4yHo M MOHAX'BT, KOJMTO TOraBa bellle caM, MHOTO HU Ce 3apaj-
Ba. MOHaX'pT, KOWMTO Oellle M UTYMEH U YIIPAaBUTEN, HU YBELOMHU, Ye HsiMa CTasl 3a TOCTH,
TYPUCTM VI TIOKIOHHUIIM, HO ¥IMa CTas C €lHO ABOJHO M [iBe OTHAE/THMU JIeT/Ia, KbIEeTO
JIECHO MO>Kellle [la CJIOXKVM Ollle e[{HO JIETJIO, TaKa, Ye JIa MOXKeM fia CIIMM BCUYKHU 3ae[IHO.
BegHara crmoxmuxme DOI'BTHUTENTHOTO JIETIO U ce HacTaHMxMe. Ha Hac ¢bc cpmpyrara
MU HM OTCTBIINMXA ABOMHOTO JIETTIO M TakKa BCUYKO Oelre Hapen. CrefBalie mocemieHme
Ha I'bpKBaTa Ha MaHacTupa. Tosu MmaHacTup — OceBracku MaHacTup ,CB. Boropoguia®
BIIOC/IEICTBME HapeyeH ,CefleMTe IPeCcTosa“, € MHOTO CTap 1 € IIOCTPOEH B HAayajoTa Ha
16-Tu Bek. [Ipe3 Bpeme Ha po6CTBOTO € paspyluaBaH ¥ Bb3CTAHOBSIBAH U € OKOHYATETIO
napurHat npe3 1815 r. Toil e u3BecTeH ¢ [jBe Hellla — U3TpajleHN ca cefieM Mapakinca —
IIpecToa, BEpOATHO, 3a Ja MOTaT CMHOBETe Ha BjIafleTesIs Ia ce MOJIAT OT/Ie/IHO, OT KOeTO
ClefiBa U HAMMEHOBAHMETO Ha MaHACTUPa. BTOpoTo 3a6eie)XNTeNHO HEllo e TOIeMUAT
I'bpPBEH IMONNIEN — HapedeH ,Xopo“ B IybpKBaTa.Toil € chbcTaBeH OT 15 OTAENHN YacTu
IppBOpesba, uspaborenn ot gbppBopesbapu ot ¢. Ocenobnak. OT TaM U IbPBOHAYAI-
HOTO MMe Ha MaHacTupa. [Togapen e mpes 1815 r. oT xxurenute Ha c. Jleckos pos. Vimamte
U OpyT¥ KpacUBU U MHTEepeCHU Hellla B LIbpKBaTa, KOUTO pasrinegaxme. Ilo ToBa Bpeme
yCTaHOBMXMe, 4e aKaJj. bI3HaKOB e 11471 B LI'bPKBa I 3Hae MHOTO NecHomneHus. [log Hero-
BO JUPIVKMPaHe 3ae[JHO C MOHaXa IOMAXMe JOCTa U IIOYTH YCIAXMe Jia U3I'BIHUM eHa
I'bPKOBHa C/yX6a. Beuepra HampaBuxme ,codpa“, KakTo Kasa akaj. bausHakos, cef-
HaJIY Ha IO0fa, C MAHACTMPCKOTO BMHO, KOETO KYIIMXMe OT MOHAaXa, C XpaHaTa, KOATO cU
6s1XMe JOHECH, U IpeKapaxMe OTMYHO. EfMHCTBEHOTO, KOETO IpefiCTaB/IsIBale TPY/-
HOCT 32 Hac, Ce 0Ka3a BOJOCHAOABaHETO, 3a1[0TO 32 [la Ce CTUTHE 10 YellIMaTa, TpsibBalie
Iia ce Ilpeceye efHa peKMYKa, a II'bTAT 1O TaM IIpefcTaBABalle MOKPU KaMbHH, II0 KOUTO
YOBEMIKMAT KpaK JIECHO ce IUTb3ra. Ilpes feHs Tasy TPyLHOCT ce IIpeofoABalle, HO B
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THMHOTO He 6ellle TOTKOBA JIeCHO. VI Taka 3a Ipes3 HOILITa OCTaHA CaMO IIOJIOBUH ILINIIE
BOJa 3a IueHe. JlerHaxMe 1 3acIiaxMe BeJHara, 3aijoro 6sxme usmopenn. Ilpes Homra
KM TPU Yaca YyBCTBaM, de HAKOI Me 6yTa. Akay. BiusHakoB Me cp0y>xpa u nuta: ,Mu-
TKO, KbJie € Bogara?“ -, Jlo nernoro Ha VIBaH" — kasBaMm a3. ViBaH BakbpikueB chlio ce
cbbyxK/a, csAfja Ha JIeIJI0TO, B3UMa LINIIETO C BOAA U K'b/I-K'b/I M3MNUBA 51 JOKpPail. ,I'yKa e
6akanHMIA", Ka3Ba TO, 0OpPbILA Ce, TsTa U 3aCHMBa MOMeHTaTHO. Taka, 4e u akaj. baus-
HAKOB CM J1sAra 6e3 [ja e MuJI BOAA, HO He KasBa Humio. Ha cyrpuHTa akap. bansnacos Me
muTa: , MUTKO, KaKBo 6ellle ToBa ,Tyka e 6akanuuma“? ToraBa My o6sicHux. B uHcTUTYy-
Ta HU paboTexa MHOro xopa. OcBeH doTorpad, nepauka 1 OCTaHANIATa AZMUHUCTPALIVS
MMallle ¥ Ha4a/IHUK Ha CKJIaf, B KOJTO ce Abp>Kaxa K061, TepMOMeTpH U fpyru nabopa-
Topuyu nocobus. Ho 3a Bceobjo yuyasane To31 ckiaj Oelle OTBOPEH caMo B CKPOMHMSA
MPOMEXYTDK OT 14 10 16 yaca mpes ieHd. B ocTaHanoTo BpeMe HavyaTHUK CK/Iajja HAMa-
1re HMKakBa pabora. Taka, 4e, aKo T TPsAOBa Hel[o 110 BpeMe Ha paboTa, TpsAba ja yaKail
IIOHSIKOTA M efMH JIeH, 3a [ja IO Iony4uul. B Tasu Bpb3ka Hite ¢ VIBaH Bakbpaxues 6a1xMe
06CBXKIANM UEsITa, Ye CKIaLbT TPAOBa 1a 6'bje KaTo ,,0aKaTHULA  — CKIaJaKIATA 4 €
TaM KaTo 6aKa/IiH, TaKa de ja MOXKell [ja [I0JIy4aBalll TOBa, KOETO T TPs16Ba Ha MOMEHTA.
Touno Ta3u clyuka paskasax Ha aKafleMUKa U TOV Ollle Ha APYTMA IeH IpeMaxHa paborT-
HOTO BpeMe Ha CKJIajja ¥ Hapenu ja e ,0TBOpeH HempekbcHaro. ETo momsara ot egHa
rrpTKa Boga! Ha cenBarus nen ce BbpHaxMe 6maromnonyuso B Codus.

Bropara ekckypsus, 3a KOATO MCKaM Jla pa3Kaxa, ce CbCTOS M0 ,lyJHUTe MOCTOBE" B
Poponure. I'pynara, opranusupaHa oT akaji. bimusHakos, mak 6ellle OT meTVMa YOBeKa:
TOIl — pBKOBOAMTEN, Tpod. Jobpu Jlaszapos oT Xumudeckus daxynrer Ha CY- ToraBa
CaMo aCUCTeHT, cppyrara My, npod EBa Jlasapoa- ToraBa acucteHT BbB BXTV, a3 u
MosTa cpIpyra. IToTermuxme ¢ BIak, C/iefi TOBa ce IPeXBbPINXMe Ha aBTOOYC, OTOMXMe
ce o BaukoBCKMA MaHACTMP ¥ HaKpas aBTyOyCHT HM OCTaBM Ha II'BTA 3a XyKara ,Ep
Krompus® (ep - sems, Kronpust — MOCT) KbM ,dyaHuUTe MocToBe . X1KaTta ,Ep krompus®
€ ocTpoeHa npe3 1935-36-Ta roguHa OT OpTaHU3MPAHM IUIOBAUBCKY TYPUCTU U NIPEN-
CTaBNABa KaMEHHa IOCTPOJiKa ChC CIIa/H:A C HapoBe 3a oKomo 25 aymu. Hama kax na He
IIpU3Has, 4e OCBEH ONUTHM TYPUCTH, 6AXMe M MHOTO fo6pa MeBUecKa Ipyma, 0co6eHo
npod. [I. JTazapoB. Bcuuky 3HaeXxMe MHOTO TYPUCTUYECKY NECHM M TU USI'BIHABAXMe
10 'BTA K'BM XMKaTa. 3a Hallla pajlocT, BCe MaK, 3alOTO [IO XM>KaTa MMaIle J0CTa ron-
MO pa3CTOAHME U IIAXME Ja HPUCTUTHEM 11O THMHO, HY HaCTUTHA €IVTH KAMIOH II'b/IEH
cbe cmaMa. Karo ro BuasAxMe, 3amoyHaxMe fia MaxaMe ¢ pbiie 1 modropdT cips. Karo
pasbpa K'bjie OTHMBaMe Kasa: ,,KauBaiiTe ce“, HO ¢ yCIOBMeTO a HPOABKIM Aa meeM. Ec-
TeCTBEHO, BBPXY C/laMaTa IIeeHeTO BbpBellle Uy leCHO U IPUCTUIHAXMe Ha XIDKaTa 6bp3o
Y CPaBHUTENHO paHo. BeHara pelmnxme fa oTueM Aa BULUM ,dyHNUTEe MOCTOBE, TBil
KaTto 6ellle cb00Ta M Ha pyrus AeH TpAbBaiue fa ce BbpHeM B Codus. Tasu mecTHOCT
IIpefiCTaB/ABA M3K/IIOYNTETHA IIefika. IlTaHNMHCKaTa peKa e Ipobuia cKaauTe 1 e 06-
pasyBasa eCTECTBEHM MOCTOBE, KOMTO TV CIMpAT /bXa B MOMEHTA, B KOTO T 3bpHEI.
BbpHaxme ce MHOTO IIACTMBY U BECETN M HAIIPABO OTIPALIMXME IPU XVKaps, 3a la CU
OCUTYPUM TIO[ICTIOH 3a BedepTa. KaTo My Kasaxme KaKBO MCKaMe, TOV HU U3I/Iefla ThXHO
U Ka3a, 4e B XJ)KaTa HsAMa HMKAKBJ MeCTa, Thii KaTo Ha ClAefABalUA [ieH — Hefles, MMa
cb6Op, MIaHMPaH OT HAYaIOTO Ha TO{MHATa U BCUUKO € Bede 3aeTo. ,,Bce mak mMa pelre-
HHe“ — Kasa XIDKapAT. ,yK, BUK/aTe, UMa eIMH IVIEBHUK II'bJIEH ChC C/IaMa, K'BJETO e
HaMupa 1 MajKo cBo6omHo MsacTo. HacTaHeTe ce TaM, 3al[OTO C/Iei MAJIKO M TaM HAMa
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ma uMa MACTO. BegHara ce HacTaHMXMe, KaTO M3IOI3BaXMe C/IaMaTa 3a JIET/I0, U CKOPO
HeICTBUTENTHO I/IEBHUK'BT Ce HAII'B/IHM. A C TOBA 3a[I0YHA I BecerbaTa MeX /Iy HeIIO3HATHI
C pa3MsiHa Ha sifieHe U nveHe. Ho Bcuuxy 61xMe M3MOPEHN 1 CKOPO BecenaTa IpyIia 3acia
IPY>KHO BBPXY c/1aMata B IeBHUKaA. Ho, He MuHaxMe 1 6e3 MPUK/IIOUeH e IIPe3 HOILITA.
KbM Tpu 9aca u3BeIHBK HAKON U3BMKA CUIHO, II0-CKOPO n3pesa ,,CTolt, CTOI 1ie CTpe-
msam!“ Benuky HackagaxMe MHOTO YIUIAILIEHM, YYAEKM Ce KaKBO ce CIydBa U Jaau He
cnenBa HamageHve. Ho BrocmeacTBue ce pasbpa, de efMH Miaj OMBII BOIHUK-TPaHNYAP
e 13BMKas Ha CbH. OKasa ce, 4e Y0BEK'BT 4eCTO MMaJI KOLUIMAapH OT TeXKKara cIyxba Kpait
rpaHumata. Ha cyTpuHTa cTaHaxMe paHO 1 6BP30 CIA30XMe [0 CEIOTO, 3a [a B3eMeM
petica 3a Codust. Ha cnmpkara umMaiie focTa 4akauy. [IpycTurHa peiiceT, modpopbT
OTBOpM Bparara I Kasa: ,Jla ce KauBaT caMo Te3n, Kouto umat 6mmern!“. ,Kaxsu 6ue-
ti?!“ — monuTa akag. biusHakos. ,Bcuuko e o mran® - nosican mwodpopsT — ,,brunerute
3a aBTOOYCa Ce MPOAABaT efUH [ieH IPeABapPUTETHO B CEIIOTO".

KaTo kasax riaH, ce u3KyIIaBaM ja CM IPUIIOMHs KaK BCUYKO TpsibBalte fja G'bjie IIaHm-
PaHO B TOTaBalIHOTO BpeMe. B MHCTUTyTa BCUYKO Ce IUTaHMpallle IIOYTH ef{Ha TOf[MHA 10~
paHO. AKO MCKaIll /ja IOy 9NII, HAIIpUMep, HAKAK'BB PeaKTUB, KOT/IOH, IIeNYKa, Komba
MIIN Yalla, IO ITAaHMPAI [Ipe3 MapT U TO IPUCTUTA Ha CIefBalaTa Tof1Ha, pasbupa ce,
aKo MMa CpeJICTBA U [IAHOBAaTa KOMUCHUs KbM aKafeMusita ro ogobpu. Ho, 151 BuHaru
»Opsi3Ballle” CpeficTBATa, 3all0TO ,TpsibBa fa ce mpaBsT ukoHoMun . Tyk He cTaBa fyma
3a CPeJICTBA CbC 3allafjHa Ba/lyTa, KOSATO TOraBa ce KasBallle ,BalyTa [0 BTOPO HAIIPaB-
nenue”. ITo To3M OBOJ 1ile pasKaXka M aHEK[J0Ta, KOTO CbM 4y/I OT aKkajl. MaInHOBCKL,
3a TOBa KaK Tps0Ba Jja IlaHMpaN: ,AKO Ti Tpsi6Ba — KasBallle TOJ — IBYI'bp6a KaMuIIa,
HOpBYBAII TPUI'bPOA KaMI/Ia, 3al0TO IIAHOBUAT OTHE e OpeXke IapuTe 3a efHara
I'bpONLA ¥ TH e IOy YNII TAKaBa, KAKBATO TI TPsAOBa. AKO, 06ade, MOpbYALI IBYI'bp6a
KaMII4, Ie TV OTPEXXaT IapuTe 3a efHaTa I'bpONIIA I 1ile IOy YNl efHOrbpOa KaMuJIa,
KaKBaTO Beye MMalr".

Taka Gelre ¢ IIaHMPAHETO. BCMUKO ce mpaBelle IpegBapUTENHO U N0 IIaH.Taka, Ha-
HPI/IMCP, KbM I/IHCTI/ITyTa umalie Tp]/[ pa6OT]/UIHI/II_U/I — MEeXaHMN4YHa, eHeKTpOTeXHI/I‘{eCKa
n CT'bKTIO,[[yBHa. BCHKa OT TAX MMalle p'I)KOBOHI/ITe]I 1 BCEKM IIOHEOEC/THUK Ce HpaBeHle
MUCMEH IUIaH 32 TOBa KaKBO Ie ce paboTu mpes cepmuuiata. Tesu pabutuaHuny 6sxa
obcmyxBaly 1 6ere abCOMOTHO 6€3MICIIEHO a ce IPaBM KaKBaTo 1 Ja e IIpeJiBapuTe-
Ha MOATOTOBKA. A3 OTIOBAapsAX 32 Tasy HENHOCT U BCEKM MOHENETHUK ce ChOMpaxme fia
CBhCTAaBUM IIJIAH. BCI/I'-IKI/I p'bKOBOI[I/ITeHI/I yCHHBaXMe oa CU M3MUCINM paSHI/I HeﬁHOCTM,
HO TO3M Ha MeXaHMYHaTa paboTUIHNMIA HsMallle TaKOBa 60raTo BpobOpakenne. Bunarn
ce 6aBexMe 3apaju HEro, JOKATO efUH [eH APY>KHO He PelIXMe, de TOI MMa 32 Lje/l fja
IIaHMpa U3paboTBaHETO Ha ,anmapar4yeTo Xukc . V raka 6e pelren To3u BpIpoc. Pazbupa
Ce, HUKOIT He TPOBePsIBALIe TH I IIVIAHOBE, 3a1[0TO TOBA Oellle e{Ha OT POINTE HA PBKBOJ-
CTBOTO Ha MHCTUTYTA — [ja He IIpeYn Ha OTOKA Ha HOpMasHara paboTa.

Jla mpoxpka 3a mbTyBaHeTo. [Ipy aBTOOYCA CTOsAXMe CHKPYIIEeHN 1 ThXHN. YKenara Ha
Jo6pu JlazapoB 3amovHa fa 00sACHsABa Ha MI0Qbopa Ipes Mpo3opelia, Ye Hue TpsA6Ba fa
cturHeM B Codus, 3amoTo npod. bansnakos nMa nekunu Ha CleABaIIUsA JeH ¥ BCUYKY
CMe 3aeTH CbC CTYAEHTH — Bce Iak cMe npernogasaTeny. [llodpopbT caMo 3aTBOPH IPO-
3opella 1 HUIO He Ka3a. [Tocie 3amanm gBUraTens U KaTo pelnxme, 4e Bede TP'braa, OT-
BOpM IIpo3opelia 11 Kasa — ,IleTumara nmpenopaBarteny ot Codust ga ce kausat!“ 1 oTBOpK
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BpaTaTa. ToraBa pas3bpax, de 6bArapcKuaT modpop LeHN I yBaXkaBa MperofaBaTeIuTe
U yYUTENTUTE CH.

CrepBalnata eKCKyp3iusi, 3a KOATO Iile pa3Karka, € ;O MeCTHOCTTA , [OHOpMHY KyK/Iu“ B 3a-
napgHa Crapa maHuHa. Ipymara Genre cpiara, KosTo Xofu 1o ,dysuure Mmocrose®. IIpec-
maxme B rp. bepkoBuia — pogHus rpaj Ha akajieMIKa U Ha CYTPUHTA Ce OTIIPABIUXMe KbM
MeCHOCTTa ,,TogopuHu Kykan“. IIpomyckaM IIpeBO3HNUTE CPEfCTBA, KOUTO M3MONBAXME U
CTHUTaM [0 M3KauBaHeTO Ha IaHMHATa, I'bPBOHAYA/IHO 110 eJHa XyaBa [/IaHMHCKa [I'bTEKA.
Peppr Gente Beve ycraHoBeH. Hait-oTnipen akaj. binsHakos, cier ToBa [I. Jlasapos, cren
HEro JABeTe JaMM U a3 — KaTo apueprapy — nocieneH. Hail-Ba)KHOTO B IVTaHWHCKITE [TPEXO0-
IV € TEMIIOTO, C KOETO Ce IBVDKUII — BbpBellle Ce Ha A'B/ITY IIPEXOAM U IB/ITU OYMBKY. Ta
[IpY TOBa M3KayBaHe TEMIIOTO He ce Xapeca Ha akaj. binusHakoB — iBeTe faMy MHOTO ce 6a-
Bexa. J[IBIDKMXMe ce K'bM XVKaTa, HO BCe ITaK He C IPeANoYMTaHATA OT aKafjeMIKa CKOPOCT.
ITo efHO BpeMe OpM CIIpsIXMe U TOraBa akaj. bramsHakoB Me u3BMKa. ,MMUTKO, 3a110 ce
6aBuM TOKOBa? KakBO IpaBsAT HalnTe ,,MOMMUYeTa ?, KAKTO Hapuyallle TOM CHIPYTUTe
HIUL. ,BaBsAT ce 3a1j0TO Gepat U AfaT Hello“ — Kasax as. ,Taka mu?“ — Kasa akafleMUKBT —
»Cera 11je yckopuM. KakBo sere MommdeTa?“- I monuTa Toil. , HsAKaKBU YepBeHN MaIKU
IJIOZIOBE, KOMTO Ca MHOTO BKYCHIL. — Kasaxa Te. ,JI, ;a Bunsa!l“ - kasa akajy. binsHakoB u
KaTo T BUJs, OTcede — ,ToBa Mait ca oTpoBHM mtofose. Crell ToBa Kas3a eJHO JIaTUH-
CKO HalMEHOBaHUe, KOeTO BIIOC/IEICTBIE C€ OKa3a U3MUCIEHO. B TO3M MOMEHT HaCTBIIN
MCTUHCKA MaHMKa U ABeTe JaMy [IOYHaxXa Ja ce 4y/JAT KaKBO fja mpaBsAT. [louyHa egHO
ioeHe 1 T.H. Ho akaieMUK'pT criacy OMoXKeHneTo — ,Muciis, 4e He ca TOTKOBA OTPOB-
HU“ - Kasa 1ol — ,KaTto oTujeM B XykaTa XVOKapsT, 1ie BU Jajie 4ail u OVIKM 3a fja He
ce OTPOBMTE, 3aLIOTO CUTYPHO 3Hae KakBM ca Te3n IiofoBe”. Taka TeMrnoTo 65p30 ce
HOpManM3Kpa M Kato HpUCTUTHAXME, JaMITe BejHara M3Tu4axa IIpy XyKaps, 3a ja My
ITOKaXKarT I/I0f1a, KOiTo 6sxa sy u Habpanu. Toit ro mmornegHa u kasa: ,O, ToBa ca FOPCKU
4yepBeHV 60POBMHKY. MHOTO ca I0/Ie3HNM U ca II0-BKYCHY OT CMHUTE, KOUTO [I03HaBaTe
Ha Buromra“. Moxere fja ce JOCeTHTe, Ye faMUTe 3al0YHaXa [ja THPCAT aKafieMMKa, HO
TOVI YMUILIEHO ce Oellle CKpUI HAKDbIE, 3a [ja M3YaKa Jja UM MyHe THeBa. [Tocie MHOTO ce
cMsIxMe 1 3abaBisiBaxme. Bedepra mpenn nATaHe B efjHa cTast 3a 20 AyIIM C HApOBE JKe-
HUTe OTUOXA J1a IMAT BOfa OT YeliMara Ha XypkaTa. Criefi MaJIKo ce BbpHaXxa U Kasaxa, 4e
He MOXe JIa ce IIMe, 3al0TO TaM MMaso XUBOTHO. OTUOX [ja BUA KaKBO € )XMBOTHOTO
- BBJIK, Me4Ka My Hemlo Apyro? Okasa ce efH MHOTO KpacuB pedeH pak — IpaB pak,
KaKTO Ce Hapuya, 3a pasjnKa OT MOPCKMTe KpUBY palnu. Manko mpuanda Ha oMap, HO e
MHOTO TO-IpebeH. A ,yenrmMaTa“ 3a MueHe BCBIHOCT bellle efHa BOJOIPOBOHA TP
0K0710 30-40 cM., IOCTaBeHa Ha e[{HO OTOYe OT M3BOPHA BOJA, TOHEXe U3BOPBT Oelie
TBDBpZe fanede. PakbT ce Gellle MyLIHa B TPOATa, 1 MOAAN LIUIIKITE CU IU pasMaxBalie
3amammTesHo. Pasbupa ce, He MO>Kellle Ia ce e CIIOKOITHO Bofia. VsBajux paka, myc-
Hax o M TOJ Me OIjuIIa 3a 6/IaroffapHOCT, KaKTO Ce Ka3Ba, HO BCe MaK OLIMIIBAHETO Ha
pedYHNTE paly He e CUTHO. A3 JTOpY C'bM JIOBMJI p€YHM pallyl 110 TO3Y HauMH. Bbpkai mop
HAKOJ pedeH KaM'bK, K'BJIeTO 3Haelll, 4e ¥Ma paljy, paK’bT Te 3allUIIBa U He Te ITyCKa Jopu
KaTO I'o M3BaUII 13 IIOf, KAMBKa, 3a10TO 0614ya MHOro Meco. Crief; paspenraBaHeTo Ha
TO3M Ka3yC BCUYKY MMXa Beye CIIOKOTHO OT YellIMaTa, a Ha Bp'blljaHe CU ITOXallHaXMe U
OT OHe3U ,0OTPOBHU GOPOBUHKM.
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CMOMEHW B CHUMKN |

Cekuun ,Agcopbyun u HeopaaHuueH kamaaus“ 8 IOHX-BAH

Akag. I. BausHakoB 8 erxkegHeBuemo my Ha gupekmop Ha MIOHX-BAH Akag I BausHakoB 8 HauanHUMe 2oguHu Ha MOHX-BAH
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Aupermopcku cbB8em Ha MIOHX-BAH |
Om AnBo Ha gacHo: . XaBe308, A. MexaHgueB, MN.MeweB, I BAusHakoB, A. Kaucypcku

CHUMKU om mbpecmBeH KamegpeH cbBem 8 CY ,Kaumenm OxpugcKku“ no cayyau
| usbupaHemo Ha I. BAusHakoB 3a akagemuk (1979)

MpuBemcmBue Ha I BauzHakoB nocayyal 20 2. MOX-BAH (1980)
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YecmBaHe Ha 60z2. Ha . BausHakoB 8 MIOHX-BAH (1980)

| Mpod. g-p MiBaH CmpaHcKu, npodecop Emepumyc npu BepAuHCKUA mexHUYeCKU
yHuBepcumem, yyxkgecmpaHeH yaeH Ha BAH Ha noceweHue 8 MOHX npu
| yyacmuemo my 8 muprkecmBama no cayyal 100 2oguHu Ha BAH (1970)

| I BAU3HaKoB ¢ Auua om noceuieHuemo Ha npegcegamena Ha Cubupckomo
omgeneHue Ha AH Ha CCCP

I BausHakroB ¢ 6uBwu npegcegamenu Ha HayuyHo mexHuYeckume cvio3u |
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I. BAausHaroB ¢ gp. auya om IX MerkgyHapogeH cumno3uym no Heterogeneos
catalysis, npoBegeH 8v8 BapHa 23-27.09.2000 2.

YaeHoBeme Ha O6womo cbbpaHue Ha akagemuyume Ha BAH

Om AnBo Ha gacHo: M18.KocmoB lbausHakoB Y.froaemaHoB I1BaHoB T.I.HukoAnoB8

M. KeHgepoB MB. lOxHoBcku Cm.MaHueB Va.TomoB8 A.AHz2eno8 Ba. CengoB M.AakoB
E.BygeBcku B.XagrKuHukonoB L|.XuHroBcKu H.MonoB K.6oAaHoB P.MNMonuBaHoB
P.LlaHeB H.muHKoB8 A.MaBnoB Li.LIBemrkoB B.CaypeB

XumuAa Ha mamepuaAaume
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1. CUHTE3 N OXAPAKTEPN3WNPAHE HA PD/LA,0./ZNO KATAAN3ATOP,
3A MbAHO OKNCAEHUE HA METAH, NPOMNAH 1 BYTAH

P. BeaunoBa'", H. KvHeBa?, I. UBaHo8', A. KoBaueBa', C. TogopoBa?,
I AmanacoBa', K. NanasoBa?, A. borkuHoBa?, A. HaligeHoB'

"MHcmumym no obwa u HeopaaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4eB, 6a. 11
2(Dakyamem no xumua u hapmauua npu CY ,C8. KA. Oxpugcku®
Cogpua 1164, 6ya. Axelimc bayyvp 1
3SMlHecmumym no Kamaau3s — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail: raligeorgieva@svr.igic.bas.bg

KaTanmuTuuHOTO OKMC/IeHMe Ha eTnuBK opraHndHu cbefguHenns (JIOC) e 06eT Ha 3Ha-
YNTeNIeH MHTepeC, IB/DKAIL Ce Ha IPUIOXKEHNUATa My B OIIa3BaHETO Ha OKO/IHaTa cpefa [1].
MeTopbT ce OTIMYBA C HICKM HYUBA HAa TeHepMpaHe Ha BTOPMYHMU 3aMBPCUTENN HOpPay
CPaBHMTEIIHO HUCKUTEe PabOTHM TeMIepaTypy ¥ KOHTPOIMpPaHA CETEKTMBHOCT CHPSIMO
HE>Ke/IaHU CTPaHMYHM IPORYKTH [2,3]. CKOpOCTTa Ha peaKLMATa Ha I'bIIHO OKMCIIEHME Ha
JIOC cunHO 3aBYCH OT BU/Ja Ha M3IIOI3BAHNTE KaTaTUTYHM MaTepuamn. Ennm ot Haii-yec-
TO U3MOI3BAHUTE KaTa/IM3aTOPY 3a OYMCTBAHe Ha FA30BM CMECH OT BPe/IHM BelljeCTBa ca Ha
OCHOBaTa Ha 6maropopau MeTanu. OCHOBEH TeXeH HeIOCTaTBhK e BICOKaTa UM LieHa. C 1ien
PALIMIOHATHOTO IIPOEKTVPaHe 1 IPOM3BOCTBO Ha BICOKOAKTVMBHM U PEHTAOWIHM KaTasIn-
TUYHY MaTepuasy, U3M0I3yBaHETO Ha OKCUM Ha PeKO3EMHM Y TPEXOHU METaIN € U3KI0-
YNUTETHO IePCIEeKTUBHO 33 PealHo MPaKTU4eCcKo mpyoxeHue. Upes KOMOMHMpPaHe 1 OIl-
TUMM3AIVA Ha Pas/IYHM KaTaTUTIYHY CUCTEMM Ce Lie/IM IOBUITaBaHe Ha KaTaTUTYHATa
eeKTHBHOCT ITpy pasrpakiaHe Ha Pas/IIYHYU OPTaHMYHY 3aMBPCUTEN B OTIIATHY Fa30Be.

OO6eKT Ha HacTOALIOTO M3C/IefBaHe e
Ch3flaBaHETO Ha MaJafuil — ChABPKAIL
KaTaJI13aTop, HAaHeCEeH BBbPXY HOCUTET OT
MHKOB OKcupl, Mopuduuupan ¢ La,O,.
KoMnosutHuAT o6paser I'bpBOHAYasI-
HO e Iony4eH 1o MeTofuka npu 100 °C,
ClIefl KOETO € MMIIPDETHUPAaH C pPasTBOP
Ha Pd(NO,),2H,0 n Hakpas e HakameH
npu temmneparypa ot 500 °C. ITomyue-
HUAT KaTalusaTop € OXapaKTepusMpaH
HOCPEe/ICTBOM HMCKOTEMIIpepaTypHa af-
copOLIs HA TedeH a30T, PEHTIEHOB M- ®uaypa 1. TEM uzobparkeHue Ha KOMNAEKCEH

¢pakuyoHeH aHAMM3, TPAHCMUCUOHHA kamaausamop Pd/La,0./Zn0 caeg
e/IeKTPOHHa MUKpOCKoOIusA, MHppadep- Kamaaus

BeHa U (OTOENEKTPOHHA CIIEKTPOCKO-

U, TepMOIIpOrpaMIpaHa pefyKIusA ¥ TepMOIporpaMyupaHa fecopOuusa. AHaausure
IIOKa3BaT, Ye MOMYyYeHUAT MaTepual e Me30lOpecT, a KaTa/IMTUYHO aKTUBHaTa ¢asa e
nanaguit mox popmara Ha Pd’, Pd**u Pd**, xomoreHHo gucneprupana o mOBbPXHOCTTA
Ha HOocuTens (Purypa 1). [IpoBeieHMTe KaTaMUTUIHY TeCTOBe TokasBart, 4e Pd/La,0,/
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Quaypa 2. TemnepamypHu 3aBucumocmu Ha KoHBepcuama
Ha MemaH, nponaH u 6yman Bvpxy Pd/La,0,/Zn0O
Kamaausamop
ZnO mpuTekaBa BICOKA aKTMBHOCT IIpyu u3rapsHero Ha pasnmnyHu JIOC, kaTo Hail-BIe-

daT/isABallja € aKTMBHOCTTA B p€aKIIMATA Ha II'b/IHO OKMUCJIEHNE Ha 6yTaH ((I)I/Irypa 2)

KakTo Moxe fja ce O4aKkBa, Haii-BMCOKATa TeMIlepaTypa Ha KOHBePCHA e HabmofaBaHa
TIpy OKNCTIeHNue Ha MeTaH. [IoHM>KeHNreTo Ha peaKkI[MOHHATA TeMIIepaTypa OT MeTaH KbM
OyTaH Kopenupa cbc cuaTa Ha Haii-cimabata H-C Bpb3ka Ha ChOTBETHUA a/IKaH. YCTaHO-
BeHO be, e HaHeceHuAT Pd oBMIITaBa peAyLNPyeMOCTTa Ha HOCUTEISL.

B 3axmioueHne MOXe Jla ce Kaxe, 4e kaTamusaTopbT Pd/La,0,/Zn0 ycnemno 61 Morsa ia
HaMepy IPUIOKeHNMe KaTo aKTUBHA (dasa IpY MMO-HATATBIIHO pa3paboTBaHe Ha eKOJIO-
TUYHU KaTaIM3aTOPpy, 0COOEHO 3a HeyTpanusupaHe Ha OTIAAbUHY Fa30Be, ChAbPIKalIN
npomnaH u 6yTaH.

JInreparypa

[1]. L.N. Caia, Y. Guoa, A.H. Lua, P. Brantonb, W.C. Li, J. Mol. Catal. A 360 (2012) 35.

[2]. Q. Yea,]. Zhaoa, F. Huoa, ]. Wanga, S.Chenga, T. Kanga, H. Daib, Catal. Today. 175
(2011) 603.

[3]. K.Qian, Z. Qian, Q. Hua, Z. Jiang, W. Huang , Appl. Surf. Sci. 273 (2013) 357.

KmrouoBu mymu: Pd/La203/Zn0O xaranmusaTop, MeTaH, IpOIaH, 6yTaH
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XumMmuAa Ha mamepuaAume

2. CTbKAOOBPA3YBAHE N CTbKAOKEPAMUKMN B OKCMAHATA
CUCTEMA CAO-GEO,-L1,0-B,0,-RE,O, (RE=EU*, TB*, DY*)

M. KoceBa™, B. HuronoB" 3, . LiBemkoB', M. MaxueBal, M. BaHo8?,
M. MempoBa?, P. TomoBa?

" M'hcmumym no obuja u HeopeaHu4Ha xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
2 MHcmumym no onmu4ecku mamepuaAu U mexHoaoz2uu — BAH
Cogpua 1113, ya. akag. [eopau boHue8 Ne 109
3 lhcmumym no MuHepanoauAa u Kpucmaanozpadua — BAH
Cogpua 1113, ya. akag. lfeopau BoHueB 6a. 107

*E-mail : ikosseva@svr.igic.bas.bg

CBeTOI[I/IOIU/ITe Ca Ba>XHI 3a CbBPEMEHHUTE TEXHO/IOT NN, T'bI KaTO IIpeBpbIIAT AUPEKT-
HO €/IEKTpUYE€CKaTa €HEPruAa B CBET/IMHA. Tosu BUA MaTepyaan HaMupaT IIpUI0KEeHe
OCHOBHO KaTO €HEPTOCIeCTABALIN IAMIIN I B CbBPEMEHHUTE IVIOCKM €KpaHU 1 TUCIIIEN.
CT"bKTIOKepaMI/I‘{HI/ITe MaTepuaan KOM6I/IHI/IpaT MEeXaHUYHUTE U ONITUYHUTE CBOICTBA Ha
CTBKJIaTa N MOHOKPUCTANINUTE. Te ca eBTUHM U IECHU 32 Iojry4aBaHe.

Oruersopnara okcuana cuctema CaO-GeO,-Li,0-B,0, 651xa momydenn CTbK/Ia C pasiu-
YE€H C'bCTaB, BKIIIOYMTETHO TAKMBA, IPY KOUTO CIEN TEPMUYHO TPETUPAHE HA TE3U CTBK/IA
KPUCTa/M3Mpa KaTo OCHOBHA efiHa oT pasute Ca,GeO,, Ca,Ge, O, mnn Li,CaGeO,. beme
YCTaHOBEHO, 4e oT 6orarute Ha CaO CTBK/IA C/Ie[, TEPMUYHO TPEeTUpPaHe KPUCTAIN3Upa
dasara Ca,GeO,, a or 6oratute Ha GeO, cTpKiTa Kpucranusupa npegumuo Ca,Ge,O,,.
Tesu dasu ca moxanusMpaHu TOTMYHO €IHA CIIPAMO JIPYTa, Thit kKaTo Ca,Ge,O,, dasa-
Ta e mo-6orara Ha GeO,. Ob6macTTa Ha KpUCTaMM3anus Ha Li,CaGeO, e MHOTO TACHa 1
CBCTABBT HA CTBKJIOTO € 6H]/[3'I)K [0 CTEXVOMETPUIHNA HA (basaTa. quBOPHaTa OKCHJHa
cuctema CaO-GeO,-Li,0-B,0, moxe na 6bie mpesicTaBeHa B TpoitHa asosa guarpama,
KaTO CbOTHOIIEHMETO Me>1<11y OBa OT KOMIIOHEHTMTE OCTaBa ITIOCTOAHHO. Ha <DI/[rypa 1ca
npencTasern pasosute auarpamu CaO-GeO,-LiBO, n CaO-B,0,-Li,GeO,.

OT Taka momydeHuTe obnactu 6sxa M3OpaHM TPM CHCTaBa, B KOUTO >KeJIaHATA
Kpucranusupama ¢asa e B HA-TOJNSAMO KOIMYECTBO, TeMIEparypara Ha TONEHE e
CPaBHUTETHO HIUCKA, XOMOTE€HM3UTAHETO Ha CTBKIOTO M3UCKBA KPAaTKO BpeMe I
BUCKO3UTETBT € MOAXOASAL] 3a IIONyyaBaHe HA CTBKIO 0e3 NYKHATUHM M KPUCTaJIM.
V36paHuTe cbCTaBy 1 KpucTanusupaigure ¢asu ca npeacraBenn B Tabmuua 1.

VI36panute cTpKIa 6iXa ZOTMpaHU ¢ pefkoseMHute iioHu Tb*, Eu** u Dy** u 6emre
u3ClefiBaHa TsAXHaTa (OTOTYMUHECHEHUVs. BCUYKM JTyMMHECLEHTHV CIIEKTpPH
CHABPKAT XapaKTepUCTUYHUTE Hmpexopn 3a itoHurte Tb*, Eu** u Dy*. Ha 6asata Ha
uH(ppaYepBeHNTE CIIEKTPU Ha YNUCTUTE M JOTUPAHUTE CTBK/IA MOXe [a Ce HalpaBy
CBIIOCTAaBKA MEXJY CTPYKTypaTa Ha CT'BKIIOTO U B/ Ha eMICYOHHUTE CIIEKTPH.

LIBeTHMUTE KOOPAMHATHU Ha foTMpanuTe ¢ Eu®" cThKIa ca pasmonokeHn B TACHA 06/1acT
B uepBeHO-opamxeBara yacT Ha CIE guarpamara («Commission Internationale de I’éclai-
rage»). LIBeTHUTe KOOpAMHATH Ha JoTupaHute ¢ Th* cTbKiIa ca pasnonokeHn B LIMPOKa
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me

Ta6auua 1. sbpaHu cbcmaBu om yemBopHama okcugHa cucmema CaO-GeO,-Li,0-B,0, u

Kpucmaausupawu cdasu.

CaO GeO, Li,0 B,0, OcHoBHa Kpucmaau3upawa
[meaA. %] [meaA. %] [me2A.%] [mea2A. %] ¢asza
CmbKAO
G1 45 38 5 12 Ca,GeO,
G8 40 43 5 12 Ca,Ge,O,,
L9 28 53 15 5 Li,CaGeO,

067macT B XXBIATO-3€/ICHATa YacT,
a IBeTHMTe KOOD/MHATM Ha
motupanute ¢ Dy* crpKkma ca
pasIoNOXeHM B MHOTO TACHA
06macT B XXB/ITaTa YacT.

bnaromapHocTun

Tesu uscnenBanmsa ca
¢unancupanu or Poup Hayunn
uscnegsanus, Jorosop No.
KII-06-H29/10 ot 14.12.2018.
VsnonsBaHoro o6opysBaHe e
110 MHPACTPYKTYPEH IIPOEKT
INFRAMAT, dunaHcupaH

oT MuHUCTEPCTBO Ha
06pa3oBaHMeTO U HAYKaTa

Ha bpnrapus, lorosop DO01-
284/17.12.2019.

KmrouoBu gymu: 'epmanarun
cseropyony, CTbKIIa OTHPA-
HJ C PeIKO3eMHM elIeMEeHTH,
VHdpauepBeHa CIeKTPOCKONNA,
doronymmHecHeHIMA

Quaypa 1. YemBopHama okcugHa cucmema CaO—
GeO,-Li,0-B,0, npegcmaBeHa kamo gBe
mpouHu dasoBu guazpamu: CaO-GeO,~
LiBO, u CaO-B,0,-Li,GeO,.
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3. BAUAHUE HA HUCLUN AMUHOKNCEAWHMNA (Gly, Ala U Val)
BbPXY BUOMMMETUYHUNA CUHTES3
HA NOHHOMOAUDULUNPAHN KAALUMEBOGOOCOHATHN KEPAMUYHN
NMPAXOBE

K. CesaHoBa*, A. PabagsrueBa, P. lfepaynoBa

MHcmumym no obwia u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail: ksezanova@abv.bg

3apoaninoobpasyBaHeTo ¥ HAPACTBAHETO Ha KPUCTAIUTE IIPY eCTeCTBEHATa MUHEPaIn-
3a1MA Ha THKaHM Ce KOHTPOIMPA OT OPraHMYHYU MOJIEKY/IN — IIPOTEMHMU ¥ IOIU3axapu-
mu. HoBo HampaB/ieHMe B 6IOMUMeTUYHUA CUHTe3 Ha KanuueBodochaTHu MaTepuar,
OTYMTALIO Te3M PAKTOpH, € CMHTe3 B OpPTaHMYHA MATPUIIA, KOSTO [a IIOBINABA M KOH-
TpOIMpa He caMO GopMaTa Ha YaCTULNUTE, HO U APYry MOPQOTOIMIHM CBOICTBA KAaTO
crienudyYHa IOBBPXHOCT M pasMep Ha IOPUTe Ha HOBOCMHTE3MPAaHUTe MaTepuan. Vs-
BECTHO e, Ye IOBMIIeHaTa clelduyHa IOBbPXHOCT 1 06eM'bT Ha IIOPMTE Ha MMIUIAHTHU-
paHus 6MoMaTepya HOBMIIABAT CKOPOCTTA Ha OT/IaraHe Ha OMOJIOTMYHMA allaTUT BBPXY
Hero M CTUMYJIMpAT IIpolieca Ha KOCTOOOpa3yBaHe.

Ilen Ha HaCTOAILIOTO M3C/IefBaHe € M3y4yaBaHe Ha eeKTa Ha BUAA VM KOHIEHTpanuATa
Ha Hycmure aMuHokucenvuu runv (Gly), ananun (Ala) u Banus (Val) Bbpxy Xummd-
HuA 1 Pa30B CbCTaB, MOP(OIOTHATA U TEMIIEPATyPHATA CTAOMTHOCT Ha 6MIOMUMETUIHO
cuHTe3upanu Kanuuesn pocdary, Moguunypanu c Mg* u Zn* itoun. Gly, Alawn Val ca
Hall-HUCIIMTe aMUHOKMCENVHU BaXKHU 32 OpraHmusMa. Te ca rpainBeH eJIeMEHT Ha Ipo-
TEMHUTE, KOUTO KOHTPOIMPAT 6MOMIHepaIn3alioHHNUTe npolecu. MoguduiupaneTo
¢ Mg* u Zn* j1oOHM e CBBP3aHO CbC 3HAUYMMOCTTA MM 32 TO/IAM OpOJi pasInIHM eH3VM-
HU CUCTEMU B OpTraHM3Ma, 00pa3yBaHeTO M pacTeXka Ha KOCTUTE, KOCTHATa pe3opouns u
KOCTHATa pereHepanius.

IIpunoxeH e TpU-CTBIIKOB METOJ, 3a HO/NyyaBaHe Ha KepaMMYHNUTE NIPaxoBe, ChCTOALL
ce B (a) 6noMuMeTIHO (IPUCHCTBIE HA CUMY/IMpPaHa ThKaHHA TeYHOCT, SBF) yTasBane
Ha Ipekypcopa; (6) mpoMuBaHe ¢ Bofa 1 1MOPUIN3KUpPaHe; U (B) BUCOKO TeMIIEPATypPHO
cTpanoBugHo (200, 400, 600, 800 1 1000 °C) TpeTnpaHe.

IIpu cuHTe3a e M3MON3BaH METOJ BT Ha HEIIPEK'bCHATO yTasABaHe npu pH 8, craitHa Temie-
parypa u HellpeK'bcHato pasbbpkBaHe. [Ipyu yrasgBaHeTO ca IOALbPXKaHN KOHIIEHTAL MU
Ha Zn** = 3 Mon % u Mg*" = 14 Mon %. [IpoBefieHn ca jBa TUIIa M3CIeABAHNUA — B pa3pefie-
HU PasTBOPYU Ha aMMHOKMUCeNMHNUTe (yTasiBaHe BbPXY OydepeH pasTBOp Ha aMIHOKNCe-
JIMHNTE C KOHIIEHTPAIs 7 /1) ¥ KOHLeHTPUPaHy TaKyBa (BCUYKY M3XOLHM PasTBOPH ca
Mopubuuvpanu ¢ 220 r/n rauuH, 140 r/n ananuH uim 60 r/1 BanuH). Pasnukara B KOH-
LEHTpaLMATa Ha KUCeMHNTE Ce 00YC/IaBs OT pas3nnyHaTa MM pasTBOPUMOCT BbB BOJA.

Gly, Ala n Val okaspar BIMAHME BbPXY XMMUYHNA CbCTaB Ha MONYYeHUTE KajIMeBU
docdarn. Ilpu yrasgsaHe B paspefieH pa3TBOpP Ha aMIHOKIMCEMTNHA, BUABT Ha KMCEeTMHATA
IpPaKTUYEeCKV He BIMsAE HA IOHHNTE BKI0YBaHuA. [lomyyaBar ce Kaniueso feduuTHNI
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((Ca+Zn+Mg)/P = 1.4-1.6) obpasuu, foTrpanu c 4-6 mon % Mg u 3 Mo % Zn. Ilpu yras-
BaHE€ B KOHUEHTPUPAHY pa3TBOPU HAa KMCEIMHUTE KaTMOHHUTE BKIIOYBAHN A C€ IOBMIIIA-
Bat B pefa Gly (5.9 mon % Mg 1 0.74 mont % Zn) — Ala (6.4 mon % Mg u 1.4 Mmon % Zn) - Val
(11 mon % Mg u 3 mon % Zn). TpuTe aMUHOKMCENIVNHY CBABPXKAT IO €HA MOTOXKUTETHO
3apesiea aMuHo rpymna (-NH,*) u o eina oTpuiaTento sapesiena kap6okcuniHa rpymna (—
COO"). IIpu ycnosusAra Ha excnepuMenTa (pH 8) Te mpucbcTBaT B pa3TBOpPUTE KaTO L[BU-
TepITOHY, CIIOCOOHY [ja ce KOOPAMHMUPAT C IPUCHCTBALINTE KATUIIOHN U fa 06pasyBaT
crabunau komitekcu. Haif-BucokaTa KoHIeHTpanus Ha Gly B pasTBOpa e OTTOBOpPHA 3a
Haif-CHIHOTO KOMIIZIEKCOOOpa3yBaHe 1 cTabunusupaHe Ha Katuitionute B Gly pasTBopn
U B pe3yNTaT Hail-HUCKO ChABP)KaHUe Ha Moguduuupamure Mg* n Zn*" itoHn u Haii-
Hucko cpoTHomeHne (Ca+Zn+Mg)/P B TBbpAara dasa.

KoHueHTpauusATa U TUII'BT Ha AMUHOKMCEIMHITE BIIVsie M BBPXY MOPGOJIOrnsATa Ha yTa-
eHMTe YacTULN. [Ipy HUCKA KOHI[EHTPALVsI Ha aMUHOKICEMHITE Ce TIONyYaBaT YacTu-
111 ¢bC chepuyuHa GopMa, YniTo pasMep HaMassBa B pefa Gly-Ala-Val, a cnenuduyunara
MOBBPXHOCT 11 06eMBT Ha [IOPUTE Ce yBeIMYABAT B CBILN pefi. Biucokara KOHIleHTpaLust
Ha U3IO0N3BaHuA BaayuH (60 I/71) He mpoMeHsA chepudHUA 06MMK Ha yactuuure. I1o-Bu-
COKMTe KOHIIEHTPAlMy Ha TIMLMH U Ha aJlaHMH, KOMTO HafiBUIIABAT 2-3 II'BTY Tas3U Ha
BaJIMHA, BOJSAT IO CUJIHO Y'B/DKaBaHe IO effHa OT OCHUTE Ha YaCTULNTE U OT 2 10 5 I'bTH
yBelMdeHNe Ha crienndUYHa IOBBPXHOCT 1 06eMa Ha mopure. IIpu nmporeca Ha Hakans-
BaHe, YaCTUI[UTE arPerupar u clenndyuyHaTa IOBbPXHOCT Ce yeAHaKBsIBA U HAMa/IsABa
APAacTUYHO 1O 4 M*/T.

YCTaHOBEHO €, 4e M3C/IeIBaHITe AaMUHOKUCETMHY HAMAT epeKT BbpXy (pasoBusA CbCTaB
Ha CUHTe3MpaHuTe Kanuuebu pocdarn. BpB BCUUKM cTyyan, KaTo IPeKypCcopu ce yrasi-
BaT Mg* u Zn* - mopuduunpany amoppuu Kanuuesn pocharu (Mg, Zn-ACP), konuto
IIpM HaKaJABaHEeTO ce TpaHcopmupar B Mg* u Zn*-mopudunupan B-Tpu Kaauues
docdar (Mg, Zn-B-TCP), koiito ce upeHTUGMULMPa Olle Clefl HakanABaHe pu 600 °C.

KnrouoBu AYyMU: KaTlE€BU (l)OC(baTI/I, HUCIIN aMUHOKMCEINHN, 6MOMUMETINYEH CHTE3
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4. PASPYLLABAHE HA XAOPOPITAHNYHN NECTULUAN BbB BOAUN
YPE3 TrAMA-PAAVNALLIMOHHO OBABYBAHE

[ MuHeBa*, . BbaueBa, 1. KoBaueBa

(dakyamem no xumua u dapmauus, CY ,C8. Kaumenm OxpugcKku®
Cogpua 1164, 6ya. Asetmc Bayuep 1

*E-mail: gergana_mineval986@abv.bg

MacoBOTO U3IOI3BaHe Ha IECTULM/Y IPEAU3BUKBA 3aMbPCsIBaHe Ha IPUPOLHATA Cpefa
M HapylIaBaHe Ha eKOJIOTMYHOTO paBHOBecHe. BpeHNTe TOC/IE[CTBIA OT AeICTBUETO Ha
HNeCTULVANTE BBPXY OMOreOLeHO3IUTe € CBBP3aHO MPeNy BCUYKO C TOBA, Y€ Te3U Belie-
CTBa ca He CaMO yCTOMYMBY K'bM BBHIIHUTE BB3[ENCTBUS, HO U y4acTBAT B GMOTeHHMUS
KpBroBpat Kato 06pasyBaT MeTabOMNTI, KOUTO Y€CTO Ca II0-OTPOBHM OTKOIKOTO U3XOJ-
HUTe chenuuenns [1].

IIpu aBManMOHHO pasnpbCKBaHE Ha NECTULMAN, Bb3AYLUIHUTE IOTOLM ' Pa3HACAT Ha
rojieMJ IUIOLIY M Ha TOIEMM Pa3CTOSHMSA OT MeCTaTa Ha ynoTpeba, a upes3 BaJieXuTe ce
oT/IaraT B IOYBUTe. BegHBXX mMomajHaMyM B MOYBATa, MECTULMIHNUTE OCTATHIM MOTAT
Jla OCTaHAT C JleCeTU/IeTUs B Hes U Ja ca M3TOYHMK 3a 3aM'bpCsABaHe Ha XpaHUTETHUTE
BEPUTH, Upe3 CeNCKOCTOoNaHcKaTa npoayknua. 1T n pasmagauTe My NpogyKTH, KaTo
IVENPYH U SPYTY OPraHOXIOPHY XMMUKAJIN, BCE Ollle Ce M3BIMYAT OT II09BaTa 1 Ce aKy-
MynupaT B nocesure. Haii-yecTo OTKpuBaHUTE NECTULVAN CA JUETAPUH U TUXIOPAK-
denunpguxnopoerer (JIE). Ocrarsuu ot [JJE Morar ga ce OTKPUAT BB BCUYKI XPAHU-
TeJTHY KaTeropuu, Meco 1 MJIeYHM IPOAYKTH, ITULIM, IVIOKOBE U 3eeHdyuu [1].

LlenTa Ha HACTOALIOTO M3C/IeBAHE € YCTAHOBABAaHE Ha e(eKTNUTe OT Pa3IMYHM 03U Ia-
Ma-pafyaiisa BbPXy pa3pyllaBaHETO Ha XJIOPOTPAHMYHY ECTULUAY BBB BoAu. OOeKT
Ha IPOBENEHM eKCIIePUMEHT € BOfia OT BOJZOIIPOBOJHATA MPEXXa, IPeMIHa/Ia IIPEYNCT-
BaHe C feitfonusarop. JleitoHM3MpaHaTa Bojja € 3aMbpCeHa CbC cMec OT 13 xjopopra-
HUYHM TEeCTULUAN: a-XeKCaXIOpLUKIOXeKcaH, B-XeKcaX/IopIuKIoxekcaH, JImHpaH,
Xenraxnop, AnipuH, Xenraxuop enokcun, Quennpus, 4,4-010E, 2,4-I011, Eanpun, 4,4-
OO0, 2,4-00T u 4,4-I0 0T, kato 3a 1e/nTa ca U3MON3BaHN CepTUPULMPaHN pedepeHTeHN
MaTepuanyu. AJMKBOTHM YacTM OT IpOOKTe, 3aMBPCEHN C MECTULUAY, Ca OOIbUEHN C
Hucku fosu ot 1 kGy mo 4 kGy B HaunoHanHyst HeHTDBp 10 pafuo61onorns 1 pagu-
annonHa samuta (HIIPP3). Tama-061puBaHeTo € M3BBpIIeHO ¢ monynpomuiter “Co
obnpuBaren ,HUITY-7¢ IlorpaHatata [o3a € OLEHEHA C alaHMHOBA [O3MMETPUYHA
crcteMa ¢ GUIMOBM amaHMHOBM Ho3uMerpu — BioMax Kodak um ESR cmekrpomersp
E- scan BRUKER. OcBeH B HUCKU [03H, BBPXY IIPOONUTE C MECTULUAN Ca MPUTOKEHN
u Bucoku gosu ot 10 kGy un 20 kGy. I'ama-061puBaHeTO B TO3M CIy4ail € M3BBPIIEHO C
MHAyCTpuaneH rama-obnpusaten BYJITAMMA 6asupan Ha JS-850 “°Co Tum rama-o6-
npusaten npu Codapma AJl. [lo3uTe, HpuIoKeHN Ha 061 bUeHNTe IPOOY, Ca OIpefie/IeHN
C eTAHON-X/IOPOEH3EeHOBH [O3UMETPIL.

Omnpepeneny ca KOHIEHTPALMUTE HA XJIOPOPTAHMYHITE IeCTULMAN IPERM U ClIefi TaMa-
PajMaIOHHOTO 00TbYBaHe. AHAIM3BT € M3BBPLIEH ¢ ra3oB xpomarorpad tun GC-17A
¢ ECD ,,SHIMADZU?”, kaTo e 13M0/I3BaH CTaHgapTusupan, sepuunupan meron BIC
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ENISO 6468:2006 1. ,KauecTBo Ha BopjaTa. OnipesiensiHe Ha HAKOU OPraHOX/IOPHYU MHCEK-
TULMAY, HONuXIopupany 6udennnn u xmopbensenn. [azxpomarorpadckn MeTOR Crer
TeqHO-TedHa eKcTpakuus (ISO 6468:1996)

Pesynrarute OoT IpOBefieHOTO U3C/IeABaHe IOKA3BAT, 4e 00/I'bUBaHeTO B HICKN fo3u (1-4
kGy) Bogu fo paspyiuiaBaHe Ha mecTULufUTe ¢ 0K0mo 20 0 30%, a puUIaraHeTo Ha IO-
Bucoku gosu (10 u 20 kGy) Bogu fo pasmaga um ¢ 60 1o 80%.

JInreparypa

[1]. C.[unesa, Ycroitunbu opranndnu samppcutenu (YO3); OCHOBHU 3aM'bpCUTENN
Ha XpaHUTE/THYU CYPOBMHM U IPORYKTH. Tpakuiicku yHusepcuter — Crapa 3aropa.
(2016) 90.

KnrouoBu AyMHU: TaMa-pagyaliliOHHO O6H'I)‘-IBaHe, XJIOpOpraHMYHY NeCTuUUIN, BOAY,
rasoBa xpomarorpadus
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5. PASPYLUABAHE HA MOANLINKANYHN APOMATHN BbIAEBOAOPOAN
B NMUTENHA BOAA YPE3 TAMA-PAAMVALNOHHO OBABYBAHE

. CmameHoB8a*, . BbAaueBa, . KoBaueBa

(dakyamem no xumua u dapmauus, CY ,C8. Kaumenm OxpugcKku®
Cogpua 1164, 6ya. Asetmc Bayuep 1

*E-mail: geri_ml@abv.bg

[Monnuuknnyante apoMaTHu Bpriaesopoponu (PAH) ca ronsm xmac opraHuYHM Cbe-
AVHEHNs, KOUTO ChIA'BPXKAT [iBa WIN [OBeYe KOHJEH3MPaHM apoMaTHM pbcTeHa. Te
ca yCTOMYMBY 3aMBPCUTENN, 0OpasyBaHM IPYU USTAPSIHETO Ha HPUPOSHU U3KOIIAeMU
ropuBa M BMHATY Ce HAMMPAT KaTO CMeC OT OTAe/NHN cbeanHeHus. PAH morar fa ce
06pasyBar B pe3yaTaT Ha PasIMYHM IPOLECH, KAKTO OT IPOMULUIEHN, TaKa 1 OT NIPU-
POJHY M3TOYHMUIIY ¥ MOTAT Aa 6'bJaT OTKPUTH B IOYBATA, BOATA, B3/ yXa I XpPaHaTa.
ITpupoguute usrounnuy Ha PAH ca ropckure moxapu, uspurBaHe Ha BYJIKaHU, CUH-
Te3 Ha GaKTepUU U BOJOPAC/IMN, IETPONIHY YTAMKY U pasrpakfiaHe Ha 6uomaca. Hail-
ronsiMo konudecTBo PAH mocTbnBa B OKONHATA Cpefia OT IPOMULIICHUTE U3TOYHM-
ny. TakyBa ca HEI'BTHUTE TOPUBHY IPOLIECH, KaTO IpepaboTKa Ha BBIINILA U CYPOB
HedT (Hampumep paduHMpaHe, BBIIANINA, rasuduKaLus, KOKCYBaHe), IPOMUIIIEHO
M3II0/I3BaHe HA BBIINIIA M IPOAYKTH OT MIHEPa/[HN Mac/ia (IIPOU3BOJCTBO Ha ATy MMU-
HUIT, IPOU3BOACTBO Ha XKeNIsI30 M CTOMaHa, JIesIPHI), OTOIIeHne (e/1eKTPOLIEHTPaIN 1
6MTOBO OTOIUIEHNE C U3IIOJI3BAHE Ha I'bPBA, BBIVIMINA I MIHEPAIHI MACIa), U3TapsIHe
Ha OTIAABLY, TPadUK Ha IPEBO3HU CPEJCTBA, TIOTIOHOMYIIeHe 1 fp. OCHOBHUAT U3-
TOYHUK Ha 3aMbpcsiBaHe ¢ PAH B nuTeiiHaTa Bofja 06MKHOBEHO He Ca M3TOYHUIITE HA
HpUPOAHA BOJA, a IIOKPUTHETO Ha TPbOUTE 3a pasipejieNieHNe HA IUTel{HATa Bofa. B
MMHA/IOTO BBIIEHUAT KaTPaH e O1II M3II0/I3BaH KaTO MaTepua 3a HOKPUTIE Ha BOJO-
IPOBOJM 32 3alnTa cpely Koposus. Cief mpeMUHaBaHeTO Ha IUTelHATa BOJA IIpe3
Te3u TP'BOY UK CJIef; PEMOHTHU JIefIHOCTH, Ca OTKPUTHU moBuuieHy HuBa Ha PAH BB
BOfaTa.

IlenTa Ha HacTosIaTa paboTa e M3C/IefBaHe IPUIOKIMOCTTA HA Pas/INIHY JO3M TaMa-
pamgmanua 3a paspymaBaHe Ha IMOIMOVK/INYHM apOMaTHN BBIIEBONOPOAN B HUTeNHA
Bozia. O6eKT Ha MHTepec ca IPo6y OT IIMUTEIHA BOJA OT BOJOIPEHOCHATA MPeXa, 3aMbp-
CeHa C'bC CHIeIHMUTE MOMMLMKINYHU apOMaTHU BbIIeBogoponu: 6enso(b)dmyopanres,
6enso(k)pnyopanren, 6enso(a)nnpen, 6enso (g,h,i)mepunen u nupeno(1,2,3-c,d) mupen.
T'aMa-061pYBaHETO € U3BBPILIEHO ¢ ony-npomuie “Co obnpusaren ,HUT'Y-7¢ kato
ca mpunoxennu fosu mexnay 1 kGy u 4 kGy.

Omnpepenenn ca koHueHTpanuure Ha PAH npenu u cnep rama-paguaiOHHOTO 00/1bY-
BaHe, UYpe3 M3MO/I3BaHe Ha BICOKOe(heKTUBHA TedyHa xpomarorpadcka cucrema HPLC
1100 Series Agilent Technologies (c hryopecieHTeH feTeKTOp IpH Jb/KVMHA Ha BbIHATA
365+470 nm. AHanu3bT e nposefeH cbriaacHo bIIC EN ISO 17993:2004: ,KayectBo Ha
Bopata. OnpepensHe Ha 15 DONUIMKINYHY apoMaTHI Bbriaesofoponu (PAH) BB Boja
¢ HPLC u dnyopecrieHTHa feTeKuns ClIel TEYHO-TeYHA eKCTpakuusa“. Pesynrature oT
IIPOBEIEHOTO M3C/IefiBaHe [TOKa3axa, e raMa-001bYBaHEeTO Ha MuTeitHa Boga ¢ 4 kGy,
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3aMbpceHa ¢ 6enso(b)pnyopanren, 6enso(k)dryopanren, 6enso(a)nupen, 6enso(g,h,i)
nepuie u MHAeHOo(1,2,3-cd)nupeH Bogy [0 MOYTH I'BIHOTO MM pas3pylLIaBaHe U HOC-
TUTaHE O IIpEeNeTHO HOHYCTI/IMI/ITQ KOHIIEHTPAallMOHHYM HUBA. PaspymaBaHeTo Ha op-
TaHMYHNUTE 3aMBbPCUTENN BB BOJHA cpefja ce 00sCHsBa ¢ GOpMUpaHETO Ha KUCIOPO],
pesy/ITaT OT B3aUMOJIEVICTBUETO HA IOy Y€HUTE OT pafnonusara Ha ogara H,O, u OH-
pamguKaIn.

KnrouoBu gymu: raMa-pafgnanioHHO 061bYBaHe, IOUIUKINIHY apOMAaTHY BBITIEBO-
noponu, sogu, HPLC
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6. EAEKTPOKATAANTNYHO OKNCAEHUE HA CYAPUAHU NOHN,
N3MOA3SBANKU LUNPKOHNEB KATAANSATOP

H. AepmeHngueBa'’, A. Y3yH?, I. NuenapoB?,
K. NMempoB?, E. Paska3oBa-BenroBa'

"MIHecmumym no UH*KeHepHa xumua — BAH

Cogpua, 1113, ya. ,AKag. I. boHueB*, 6A. 103
2/lHCMuUMymM NO eAeKMpPOXUMUA U eHepaulHu cucmemu — BAH

Cogpua, 1113, ya. ,AKag. I. BoH4eB*, 6a. 10

*E-mail: n.dermendzhieva@iche.bas.bg

Cle(bI/I)lHI/ITe I‘/‘[OHI/I, B IPOMUIIJIEHUTE OTIIAADPYHN M IIPUPOJAHU BOIAM, Ca TOKCUYHU U
HapyllaBaT eKOJIOTMYHOTO paBHOBecue. LlenTa Ha HACTOAI[OTO HAYYHO U3C/IEABAHE € [la
ce pa3paboTy CTPYKTYpMpaH KaTaausaTop 3a TAXHOTO OKMUC/IABaHe N0 CyndaTy, KOUTO
ca eKOTIOI‘OC'])Oépa?)HI/I HpO}lyKTI/I " DIPpUCHCTBAT B IIMPOKM KOHIIEHTPAIMOHHU I'paHN-
L[ B IPUPOLHNTe BoAM. Teau KaTanmmusaTopu MOraT fja ce M3IIOI3BAT 3a OKMC/IsIBaHe Ha
CyH(i)I/I}II/I OT pa3INYHU I/IHJIyCTpI/Ia}IHI/I " IpUPOAHN M3TOYHUINU. PeaKIH/II/ITe MorartT ga
IIpOTNYAT, KAKTO CAMOCTOATENTHO, KaTO (I)I/UIprBaHU/I CUCTEMMU C KaTaIMYMHA CBOﬁ[CTBa,
TaKa U B KOM6I/IHaIH/IH C pa3/INvIHU €IE€KTPOXVMUYHU METOAM, KAaTO €/IEKTPOAU B TOPUB-
HU €JIEMEHTU UIN eJIEKTPOIU3bOPMU.

B npepuuinn HauM M3CnenNBaHMs € IOKAa3aHo, Ye KaTanusaTop, chabpxkary ZrO,, naBa
mo6py pesynTaTy 3a okuciaenue Ha cyndumu [1]. Cunresupan e ZrO,-kaTannsaTop, uH-
KOPIOpUpPaH B MaTpUIa OT aKTVMBEH BBIVIEH B ChoTHOLIeHNue 1:3 [2]. [ToBbpXHOCTTA Ha
HOBMAT KaTaIMTUUEH MaTepuas e oXapaKTepu3upaHa dpes3 aficopouMs 110 JIOR U e U3-
cnepBana ¢ XRD, BET u SEM. Ot nonydeHara KaTaluTU4HA Maca ca U3pabOTEHN [iBY-
CTPaHHO TIOKPUTY €IEKTPOAY BBPXY TOKOBOJ] OT HEPBXK/JaeMa CTOMaHa, 4pe3 IpecoBaHe
n HarpsiBaHe rpu 300 °C [3]. V3cesBaHuTe eJIEKTPOAY Ca C FeOMeTpUYHa IToly oT 1 cm?.
HampaBeHn ca eeKTpOXMMMIYHM M3C/IeABAHNUA 3a OKUC/ICHNE Ha CYNQUIHY JIOHU B MO-
nerneH eneKTponut — 60 Mr.1! § u 18 r.r! NaCl. VispaboTenn 1 ONTUMUSMPAHY Ca e/leK-
TPOAUTE MO OTHOIIEHME Ha KOMMYIECTBOTO Ha KaTaIM3UTOPA U CBHP3BAIIOTO BELIECTBO
(PTFE). Enexkrpoante ca M3CIeBaHM eIeKTPOXMMITHO Ype3 IMKIMYHA BOMITaAMIIepOMe-
TpUsA, TaJIBAHOCTATUYHY M3MepBaHuA 1 Tadenosu HakIoHK. EnexTponuTe, ChabpKaly
40 Mr/cM? OT KaTaTM4YMHATA Maca B eJIeKTPOJia OKa3axa 110 HUCKO — CBPbXHAIPeKeHMe
Ha NOTEeHIIasia IpY raIBAHOCTaTMYHM M3MEPBaHUA.

brarogapHocTn

Tasu pabora e mojKpeneHa OT MUHMCTEPCTBO Ha OOpa3oBaHMETO M HayKaTa IO Ha-
LMOHA/IHa M3C/IefloBaTe/ICKa IporpaMa ,Miagu ydeHu 1 moctpokropantu, DCM
577/17.08.2018r. u ¢ prHaHCOBATa MOJKpela Ha HAl{MOHATHA M3C/IefOBaTe/ICKa IIporpamMa
»HVCKOBBITIEpOIHA eHepTHA 3a TpaHCIoOpTa u foMakuHcrBata (E+)“, mpemocTaBeHa ot
MIHMCTEPCTBO Ha 00pa30BaHMETO U HayKaTa.
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KnouoBu AYyMH: €JIEKTPOKATATUTUIHO OKUCIIEHNE, Cin(i)I/IJIHI/I JIOHMU, IVPKOHNEB
KaTanns3aTrop
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7. HAHOPA3MEPHM MMn, Ni, PO, (M* = Na, Li)
C NPUAOXKEHME 3A CbXPAHEHUWE HA EHEPIUA:
CVHTE3 11 OXAPAKTEPU3UPAHE

B. KoneBa', T. boagkueBa, P. CmoaHoB8a

MHcmumym no obwia u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boHueB, 6a. 11

*E-mail: vkoleva@suvr.igic.bas.bg

CbBpeMeHHNTE M3MCKBAHUA 3a IIMPOKOMALIAOHY, eBTMHU U e(EeKTUBHU CUCTEMU 3a
CbXpaHEHIMe Ha €HepryusA CTUMYIMpaT HayYHUTE Y NPUIOXKHU U3C/IeIBAHUA BBPXY a-
KaJTHJ TIPeXOfHO-MeTamHM Gpocdary KaTo eeKTPORLHM MaTepuany 3a 6atepun u cymnep-
KOHfleH3aTopu. VIHTepechT KbM Te3u MaTepualn ce onpeend OT TeXHUTe IPeIUMCTBa,
CBBP3aHU C KOMOMHALMATA HA BUCOKATa CTPYKTYPHA ¥ TEPMUYHA CTaOMIHOCT Ha o-
cdarHaTa MaTpuIla, IO-BUCOKUTE pabOTHM BOJITAXM M C HUCKATA IleHa U MIMPOKO pas-
IpOCTpaHeHNe Ha HaTpuA B mpupopara. OT CTPyKTypHa I/IefHa TOYKa HAIIETO BHIU-
MaHye O6e Haco4eHO KbM (ocdaTit ¢ TyHeNeH TUI CTPYKTYpH, IPELOCTABAILIYM KaHAIN
3a MOOMTHOCT Ha ankanHu jionn. OT Apyra crpaHa, npeasup ¢akra, ye npu Mn u Ni
OKVIC/IUTETHO-PEAYKIMOHHNTE peakiuy Ha ABoiikute M*/M* mpurtuyar mnpu mo-Bu-
COKM IOTE€HIMAN, X OTTYK C€ IOCTUTAT IO-BUCOKM €HEPreTUYHM IIBTHOCTHU, HUE Ce
dboxycupaxme Bbpxy cMecenu pocdaru cbe cperas LiNi Mn PO, m NaNi Mn PO,
KOMTO He Ca M3y4aBaHM JJOCera.

3a mony4yaBaHeToO Ha LiMnD.SNiD.SPO4 178 NaMnO.SNiO.SPO4 € IPUJIOXKEH IMOAXOJ Ha ,,Me-
KaTa XMMUS, OCHOBAH Ha CHHTe3MpaHe Ha XOMOTeHHM MeTan-docdaTHu-dpopMmuar-
HM TIPeKypcopu 4Upe3 3ampassiBaHe Ha pasTBopy, chabpxamu Mn(HCOO),2H,0,
Ni(HCOO),.2H,0 u LiH,PO,, chorserno NaH PO, B monHo orHomenue 1:1:2. Mono-
(dasHM emeBy IPOJYKTH Ce MOTydYaBaT CJIef| paslaraHe Ha IPeKyPCOPUTe U IOCIEABAII0
HaKanABaHe npyu Temmeparypu Hap 500°C. CTpyKTypHOTO U MOP(ONTOTrMYHO OXapak-
Tepu3MpaHe e MPOBENEHO Ypes MPaxoBa peHTreHoBa gudpaxums, MY crexTpockonus,
BET un CEM ananusu.

CTpyKTYpHUAT aHanu3 1o Metopia Ha Pureny (Pur. 1) cBujeTencTsa, 4e IMTueBaTa u
HaTpueBara ¢asza KpUCTAIU3UPAT B Pas/IMueH TUII CTPYKTYpPa, He3aBUCUMO OT IIpMIara-
He Ha eIVH 1 CbII] METOJ Ha CMHTe3.

Taka, LiMn_ Ni PO, ce xapakTepusupa ¢ ONMBUHOB-TUII CTPYKTYPa C PeIleThIHN I1a-
pamerpu a = 10.2292(1) A; b=5.9808(1) A; c = 4.7130(1) A; goxaro NaMn, Ni PO, e c Ma-
PULIMTEH-TUII CTPYKTYpa: a = 8.9233(1) A; b=6.8207(1) A; c = 5.0744(1) A. [IBete CTPYK-
Typu uMaT efina u cbma PO, MaTpuiia B mpocTpaHCTBEHA rpyna Prma, Ho o6paTHOTO
pasmpepeneHye Ha kKaruonute M* u M* 110 iBeTe OKTaepUYHM TO3ULINHU ONIpeNe/s pas-
TMYHUA HAYMH HA CBbp3BaHe Ha pocharnure Terpaenpu ¢ MO, (Li, Na) m MO ** (Mn,
Ni) oktaegpure. O6pasysanero Ha TBbpayu pastsopu LiMn, Ni PO, u NaMn Ni PO,
€ IOTBBPAEHO OT KOHLEHTPALIMOHHATA 3aBUCMMOCT Ha PEHIETPYHUTE IapaMeTpU, KOATO
cnenBa IpaBUIoOTO Ha Berapy.
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Y cnexrpure va LiMn, Ni ,PO, u NaMn Ni PO, (Pur. 18) nemoncrpupar popmupa-
He Ha 106pe cTpyKTypupaHu pocdaTHy MATPULIM C ICHO U3Pa3eHa PasjnKa B IOKaTHATA
cTpyKTypa Ha pocaTHUTe IPYIM IPY JBAaTA TBBPAY PasTBOPA.

CruHTesupanute pocary ca Me3OnOPbO3HN CBC CHEUNPUIHN ITOBBPXHOCTI OKOMIO 7
m?/g v mpeobnagaBaIy mopu ¢ pasmepy Mexxay 10 u 50 nm (dur. 2a). Te ca usrpagenn
OT YaCTHUILM C pasMepy 0KoyIo u mox 100 nm, konTo GpopMupar arperati ¢ pasHoob6pasHa
¢dbopma u pasmepu B MUKpoMeTbpHata obnact (Pur. 26).
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Quaypa 2. AgcopbyuoHHo-gecopbuuoHHa usomepma (a) u CEM usobpaskeHun (6)
Ha LiNi, ,Mn, PO,

3akno4yeHne

CTpyKTypHUTE, BUOPALMOHHNTE U MOP()ONTOTMYHY XapaKTePUCTUKY Ha HOBO-CYHTE3U-
panute TBBpAU pasTeopu LiMn  Ni PO, u NaMn  Ni PO, ca mpenmocraska 3a gobpu
€/IeKTPOXMMUYHY CBOVCTBA NPY M3IIO/I3BAHETO MM KaTO eIeKTPOAM 32 TUTUEBU/HATPU-
eBU baTepun U CYIepKOH/EH3aTOPH.

brnarogapHocTn
ABropute 6nmaropapsr 3a ¢uHaHCOBara nopkpena Ha Poup ,Hayunu mscmegBanms’
(ITpoext KP-06-OIIP-04/5).

3

KmrouoBu mymMu: cbxpaHeHue Ha eHEPIs; CyNePKOHAEH3aTOPY; a/IKa/THO-TOHHM baTe-

pun; pocdarn
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8. NSBCAEABAHNA BbPXY MOAUDULWPAH C BLIAEPOA
MAPWUNTEH-TUMN NaMnPO, C MPNAOXXEHUE
3A BATEPU N XNBPUAHN CYTIEPKOHAEH3ATOPA

B. KoneBa*, T. Boag:KueBa, P. KykeBa, P. CmoaHoBa

MNHcmumym no obwia u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail: vkoleva@suvr.igic.bas.bg

KomepcumanusupaHeTo Ha IUTHEBO-/OHHA 6aTepus Ha ocHoBaTa Ha LiFePO, docdo-
OIMBUH IIPOBOKMpA 3aCU/IEH MHTepeCc K'bM U3y4aBaHe Ha pasnuyHy ¢pocdar-6asupanu
MHTepKa/IallMOHHM ChefVHeHNU . VI3MeX Iy TAX HaTpHeBNUTe IPeXogHO-MeTanHu dpocda-
TU Ha OCHOBATa Ha >Ke/sA30 U MaHraH, NaMPO4 (M = Fe, Mn), ce cunrat 3a 0co6€HO 1epc-
HeKTUBHH I10-eBTUHY, 6€30IIaCHY 11 eKOTIOTMYHO CHOOPa3eHN eeKTPOHI MaTepUaIi 3a
MIMPOKOMAIAOHY HATPUEBO-IMOHHY U XUOpunHM 6atepun [1].

3a NaMPO, (M = Fe, Mn) ca xapakTepHu fise momumMopbHu GopmMu — OMMBIHOBA I Ma-
PULMTHA KaTO MapMUUTHATA € TEPMOAMHAMUIHO cTabuiHara. JJo CKOPO MapuUIjMTHA-
Ta (asa ce cymMTalle 32 eIEKTPOXVMIYHO HEAKTUBHA IOpasy (akTa, 4e B CTPyKTypara
JIMIICBAT OYEeBNUHY KaHA/IM 3a JBVDKEHNE Ha HATPUeEBTE JIOHM, 0OpaTHO Ha SICHO Kedu-
HY[paHNTe KaHaIy 32 MHTepKaJalMs Ha aJKaJHY JOHM [P ONMBIHOBATA CTPYKTYpa.
ITocnenHuTe M3CmenBaHus, 0b6ade, JEMOHCTPYUPAT, Ye IPUIATaHETO HA MHOBATUTUBHU
TIO/IXO/IV 3a IV3aliH Ha HAHO-CTPYKTYpupaH MapunuTen Tin NaFePO, e ko4 3a mocTu-
raHe Ha MHOTO JOOPY e/IEKTPOXMMIYHY XapaKTEPUCTHUKIA 110 OTHOIIEHNE Ha KallaljiTeT
Y IVK/IMYHA CTaOMTHOCT 3a 6aTepuitHO MpUIoKeHMe [2], KaKTo 1 obeljaBay IoKasare-
IV KaTO eIeKTPOLY 32 XMOPUIAHM CYIepKOHAeH3aTopu [3].

Obext Ha HacrosmeTo M3CenBaHe e mapuiuteH-tTun NaMnPO,, monudunupan c
insity TeHepupaH BBITIEPO], (NaMnPO4/C) C oIJIef TOBMINAaBaHe Ha crenuduIHaTA
IIOBDPXHOCT, €IEKTPOIIPOBOANMMOCTTA U OT TyK HOHO6pﬂBaH€ Ha KMHETMKATAa Ha MH-
TepKa/lal[OHHNUTEe peaklyy. 3a CMHTe3a Ha TO3YM MaTepuas e IIPUIOKEH MHOBAaTUBEH
IpeKypcopeH MeTOfl Ha MeKaTa XMMMA B ABa BapuaHra: 1) JInodunmusupaHe Ha pa3TBOD,
cpappxant Mn(HCOO),.2H,0, NaH, PO, u numonena kucenuHa; 2) JlobaBsaHe Ha TMMO-
HeHaTa KJCe/lMHa KbM Bede mnodummsupan ¢pocharHo-dopmuater npekypcop. Cunre-
3upannte GocdaTy ca oxapaKTepusMpaHy Ype3 IpaxoBa peHTreHoBa gudpakuns, M9 un
EIIP cnextpockonus, JTA-TT, BET n CEM ananusn.

CTpyKTYpHUST aHa/IN3 110 MeTofa Ha PurBeny mokassa (Qur. la), 4e u 1o iBara Bapu-
aHTa ce omyyasaT MoHodasHu MapunutHU Gasu NaMnPO, ¢ fo6pa KpUCTamTHOCT ole
npu 400 °C ¢ MHOTO 61M3KY pemeThburN mapamerpu: a = 9.078(1) A; b = 6.9017(7) A; ¢ =
5.1114(5) A.

EIIP criekTpuTe MOTBBPKAABAT HaMM4dne Ha 0OMeHHO CBbp3aHu Mn? iTOHM 11 BBITIEPOL-
Hu papukann (Our. 16). KonmvecTBoTo Ha insitu reHepupaHus BBIIEPOS, ONpeeseHO
uype3 [ITA-TT ananusa (Pur. 1B) 3aBucH OT TeMIlepaTypaTa Ha HaKa/lsgBaHe Ha 0OpasuTe
U OT BapMaHTa Ha CMHTe3 1 Bapupa B MHTepBana 6-22 %. dur. 1. CTpykrypHa papuHa-
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®uaypa 1. CmpyrkmypHa paduHayua Ha gudparkmozpamama Ha NaMnPO4/C (a), EMNP cnek-
mup (6), ATA-TT- MaccnekmpomempuuHu KpuBu (8), agcopbuyuoHHO-gecopbyuoHHa
usomepma (2) u CEM uzobparkeHus (g, ) Ha NaMnPO,/C

1y Ha Audpakrorpamara Ha NaMnPO,/C (a), EIIP crextnp (6), ITA-TT-MaccnexTpo-
MeTPUYHU KpUBH (B), aicOpOLMOHHO-fiecopbIionHa nsorepma (r) u CEM nsobparxeHns
(m, e) Ha NaMnPO,/C

CEM usobpakeHusTa CBUAETENCTBAT 3a popMupaHe Ha HaHOpa3MepHu ocdarnu ¢ pas-
Mepy Ha yacTuumre B uHTepBata 50-100 nm (Pur. 1xg,e). TekcTypHUTE XapaKTepuCTH-
ku Ha NaMnPO /C (cnenuduyuna nosbpxuocT Mexy 30 u 40 m?/g u cpefien iuameTsp
Ha nopute 40-60 nm) (Pur. 1r) ca 6aronpusATHN OT I7IeffHA TOYKA HA eIEKTPOXUMUIHO
L[MK/IMPaHe, Tl KATO IO3BO/IABAT II0-F06PO OMOKpsIHE U IPOHMKBAHe Ha eIEKTPOJINTA B
e/IeKTPOJIHNA MaTepual. B xox ca n3cneqBaHms BbpXy eeKTPOXMMMUYHNITE CBOJCTBA Ha
NaMnPO,/C 4pes nukauIHa BONTAMETPUA, EIEKTPOXUMUIHO INK/INPAHE B IBY-€/IEK-
TPOJHY KJIETKM C Pa3INYHM HaTPUEBU €IEKTPOINTY, KAKTO M TECTBaHe KaTo eJIeKTPOLU
3a XMOPUIHYU CYIePKOH/EH3aTOPU.

brarogapHocTn

ABropure 671arogapAr 3a ¢prHaHCOBaTa MOAKpena Ha HalnoHanHaTa Hay4Ha IporpaMa
»HuckoBbriepogHa eHeprus 3a Tpancnopra u 6ura (E+)“ B pamxute Ha mpoekt DOI1-
214/28.11.2018

JInreparypa
[1]. R.Stoyanova, V.Koleva, A. Stoyanova, The Chemical Record 19 (2019) 474.
(Review).

[2]. X.Ma,]. Xia, X. Wu, Z. Pan, P.K. Shen, Carbon 146 (2019) 78.
[3]. M.M. Sundaram, T. Watcharatharapong, S. Chakraborty, R. Ahuja, S. Duraisamy,
P.T. Rao, N. Munichandraiah, Dalton Trans. 44 (2015) 20108.

KmrouoBu mymu: cbxpaHeHue Ha eneprus; NaMnPO4; HaTpreBo-iioHHM 6aTepuis;
CYIepKOHJIEH3aTOpH
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9. TYHEJEH TUMN Na,Fe,(PO,),P,O, KATO ENEKTPOOEH MATEPUAN
3A HATPUEBO-WOHHU BATEPUU

T. Boag:ueBa’, B. KoneBa, P. CmoaHoBa

MHecmumym no obuia u HeopeaaHuuHa xumus — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail: tanya_jb@svr.igic.bas.bg

JIutneBo-ifOHHNUTE GaTepuM Ca HAl-THPCEHNS 1 PAsIPOCTPAHEH M3TOUYHNK Ha €HePIILs
3a TOPTAaTMBHA eeKTPOHNMKA [IOPaAM BICOKATA MIM eHEPTHUITHA IUI'PTHOCT, IIMPOK [UaIa-
30H Ha pabOTHO HaIIPeXXeHMe M Bb3MOXKHOCT 3a IPOJB/KUTETHO LUKnupane. B ceero-
BeH Mallab M3TOYHNIINTE Ha TUTHUIL Ca Ha M34epPIIBAHe I [[eHATa Ha TNTHA HEIPEK'bCHATO
pacre. HaTpreBo-itoHHNTe 6aTepyn ce CIMTAT KAaTO a/lTePHATHBA HA TUTUEBO-OHHUTE
Garepun Tbil KATO MEXaHM3MBT Ha 0OpaTMMa MHTEpKamanys Ha Li u Na Mex/y karoza
¥ aHOJA TIPY [{BATA TUIIA GaTePUM € eANH I C'BI, a TOTEHI[UAINTE, IPU KOUTO IPOTHYAT
CHOTBETHMTE €MEKTPOXUMUYHN Peakiuy ca MHOro 6nusku. HarpreBo-itoHHMTE Gare-
pUHM MMAT HMCKA IleHa IIOpajy IIMPOKOTO PasIpOCTPaHEeHNEe Ha HATPUA B MPUPOJATA.
ITonMaHMOHHNTE MaTepMaIy C TyHe/leH TUI CTPYKTypa Kato docdaru, pryopodocdaTu
u mupodocdary IPUBANYAT BHIMAHNETO HA HayYHAaTa OOIHOCT MOPAAM TOMAMATA UM
CTPYKTYpPHa CTabJ/THOCT IIPY IPOFB/KUTETHOTO 00PAaTUMO VHTepKaInpaHe/ AeMHTeP-
KanupaHe Ha Na*-/loHM.

Tynenen Tun Na,Fe,(PO,),P,0O, e obermapaIi efeKTpofieH MaTepuas 3a HATPUEBO-OHHN
6aTeput, KOeTO Ce [B/DKM Ha HAJIMYHIETO Ha TPY KaHasIa 3a 6bp3a 1 obparuMa gudysns
Ha Na*-1toHu B HeroBata cTpykrypa (Pur. la). Cmecennsar dpocdar-nupodocdar e momy-
YeH 110 HOB METOJ, Ha MeKaTa XMMUI, KOJTO ce OCHOBaBa Ha 06pasyBaHeTO Ha HATPUEBO-
xereseH-docdarHo-GopMuaTeH Npekypcop upes mroduinsanis Ha BOGHYU PasTBOPHL,
chbpxamyu crexuomerpudnu yactu ua Fe(HCOO),.2H,0 u NaH, PO, (Na:Fe = 4:3) 3a
XMMMYHa GpopMmyna Na4Fe3(PO4)2P207. Pasmaraneto u nociefBao HakansABaHe Ha IIpe-
Kypcopa npu 500 °C Boay 10 CMHTe3MpaHe Ha Ile/leBIsA MPOAYKT.

*Na, Fe, (P,0),

312" Coad

500°C + NaFePO (maricite) ‘{'z\‘ 13
161

Intensity (a.u.)
Absorbance

10 20 30 40 50 1600 1400 1200 1000 800 600 400
20 () Wavenumber (cm™)

a 6 8
Quaypa 1. Kpucmaana cmpykmypa (a); PeHmaeHodaso8 aHaaus (6) u M4 cnekmup (B)
Ha Na,Fe,(PO,),P,0O

20 27T
PenTrenodasopuaAT aHanus NOTEBpXK/IaBa Honydasanero Ha Na Fe,(PO,),P,O, ¢ uncro-
ta Hapt 90% 1pu temmeparypa 500°C (Pur. 16). VIsuncieHnTe mapaMeTpuTe Ha elneMeH-
TapHaTa K/eTka Ha docdara-mrpodocdara ca: a = 18.06540 (A), b = 6.53093 (A), ¢ =
10.63654 (A); V = 1254.94 (A?), KouTO ca MHOTO 67IM3KN IO T€3W B IMTEpaTypaTa.
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Quaypa 2. CEM (a); 3apag-paspagHu KpuBu (6) u CmabuaHocm Ha Kanayumema (8) Ha
Na,Fe,(PO,),P,O

2 27T

WY cnekTppBT HA Na4Fe3(PO4)2PZO7 (dur. 1B) mokas3Ba HAMMYUETO Ha PO, u PO, rpynn.
VBuiure B o6macrra 1204-954 cm™ ce oTHACAT KbM BajleHTHUTE BuGpauyum Ha PO, rpy-
nute u Ha Tepmunanuute PO, rpynu ot P,O,. Visuiure npu 904 u 883 cm™ ce gbmxat
Ha aCMMeTPUYHMU BaleHTHM Bubpanuu Ha P-O-P Mocra, gokaTo Tasu npu 719 cm™ - Ha
CUMeTpUYHATA Ba/JeHTHa BuOpanusa Ha P-O-P mocra. JedopmarmonHuTe Bubparnmun
OPO ca B o6macrra mog 650 cm,

Mopdonorusara na Na, Fe,(PO,),P,O, mpefcrapnaBa mIbTHN arperaTu ¢ pasnndHa Gpop-
Ma 1 pasmepn (1-20 pm). Arperature ca USTpajieHn OT CPepUIHM YACTULM C pasMepH
100-150 nm (®ur. 2a).

[TonMaHMOHUTE ChESVHEHNS MMAT HUCKa e1eKTPOrpoBoanMocT. C Iel MmoBULIaBaHe
Ha eeKTPOTIPOBOJIMMOCTTA € TIPUTOTBEH KOMIO3UT Ha ocHoBaTa Ha Na,Fe (PO ),P,O,
n caxnan (Super C/65) upes cmumiaHe B TonkKoBa MenHuua. CrocoOHOCTTa Ha KOM-
nosuta Na,Fe (PO,),P,0./C na untepkanupa o6paTMMO HATpuUeBU HOHU € TecTBa-
Ha B MOJE/IHM JABYeleKTPOJHM HATPUEBM KIEeTKM OT tuma: Nal NaTFSI+5%NaPF, /
PC|Na4Fe3(PO4)2PZO7/C (®ur. 26,8). OKUCINTENHO-PEAYKIIMOHHATA PEAKI[Us C yIaCTU-
eTo Ha ABolikata Fe**/Fe’* mporuya Ha Tpu erama: 2.87/3.04V, 2.57/2.96V u 1.95/2.74V
(®ur. 26). Kamanurerst, KoitiTo ce moctura e 84 mAh/g (65% ot Teopernunms 129
mAh/g) u e mocrosiHeH fo geceru HUKBI ¢ KynmoHosa edexrusroct 100% (Pur. 2B). Tesu
TaHHU IEMOHCTpUPAT IOTEHI[MajIa Ha Na4Fe3(PO4)2PZO7 KaTo eKONorn4eH 1 epeKTuBeH
€/IeKTPOJ; 3a HATPMEBO-IOHHY 6aTepuiL.

brnarogapHocTn
Apropute 67arofapAT 3a MOAKpeIaTa Ha MIHMUCTepCTBOTO Ha 0OPa30BAHMETO U Hay-
KaTa B paMKuTe Ha HanmoHanHa mporpama ,,Mmagu yueHu u nmoctgokropantu, DCM
#577/ 17.08.2018.

Kmiowosu gymu: Na Fe,(PO,),P,O., bocdaru, nutueso-iionHa 6aTepus, HaTpUeBO-iHOH-
Ha baTepus
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10. ME3OMNOPECTUN HUKEA-XXEAA30-LEPUN OKCUAHU KOMMO3UTM:
NMOAYYABAHE, XAPAKTEPU3SUPAHE N KATAAUTUYH CBOUCTBA
B PASAATAHE HA METAHOA

T. LoHueBa'*, K. PocmuHu'* , M. AumumpoB8', A. KoBaueBa?,
H. BeauHoB82, N. CnhacoBa?

"MiHcmumym no op2aHu4Ha xumua ¢ LieHmvp no pumoxumua — BAH
Cogpua 1113, ya. akag. I. boH4yeB 6. 9
2MiHcmumym no obwia u HeopaaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
3SMlHcmumym no kamaaus — BAH
Cogpua 1113, ya. ,AKag. I. BoH4eB* 6. 11

*E-mail: tsoncheva@orgchm.bas.bg, conso.rosmini@gmail.com

ITpe3 mocegHNUTE TORMHN VHTEH3UBHO Ce pabOTH BBPXY MONTydaBaHETO HA Me30IOPeCcTy
METaIOOKCHUIHY KOMIIO3UTH C KOHTPOJIMpyeMa TEKCTYPa, CTPYKTypa 1 MOP(OIOrys, KOUTO
61xa MOTTIV Ta HAMEPSAT TIPUJIOXKeHe KaTo kKatanusatopu. Fe,O, e cpep Haii-obemasamuTe
KaTa/IM3aTopy 32 MHOTO MHYCTPUAIHU IIPOLIECH, TTOPa/y 3a0eIe>KUTETHUTE OKVCTUTETHO-
PEnYKLMOHHY CBOJICTBA Y IIMPOKa HOCTBITHOCT, HO HEHOCTATBK € Obp3aTa My Ie3aKTHBALA
B pe3y/ITaT Ha CMHTEPOBaHe WM aroMepupaHe. ToBa MoxXe Ia ce IIpeofioriee Upe3 JOTUpa-
HeTO My C pas3nmumyny npexoguu mMetamu kato Cr, Co mnu Ni. OcBeH ToBa, upe3 KOMOMHM-
PaHeTo Ha >Ke/le3eH C LiepyeB OKCHU/Y MOTaT ia ce MOAy4aT MaTepyua ¢ BUCOKA KUCTIOPOJ-
Ha MOOM/THOCT M KaTaJIMTHYHA aKTUBHOCT B Pe3y/ITaT Ha IOBYIIABaHEe Ha AMCIIEPCHOCTTA
U HaJIM4YMETO HAa CUJIHO B3aMMOJENCTBME MEXJY OTAeNHUTe KoMIoHeHTH. IloBuiienarta
AKTUBHOCT Ha Mopuduipany ¢ Ni [epreBOOKCUAHN MaTepUai B peauLa KaTaIuTIIHIA
IIPOLECH CBILO € CBbP3aHa ChC CUTHO B3aMOJIEJICTBIE MEeX/Ty TAX. [leMOHCTpUpaHa e IIOBU-
1reHa xugporenupaia crrocobHoct Ha Ni-Fe-Ce KOMIIO3uTH, HO JOKOIKOTO HM € M3BECTHO,
JAaHHUTE 32 Ta3y TPOJHA CUCTeMa ca MHOTO OCKbIHM. HacTosmoTo nscnegBane € HACOYEHO
K'BM M3SCHABaHE Ha KaTa/IMTIYHATA aKTMBHOCT Ha Me3oropecty Ni-Fe-Ce koMio3nTn B pe-
aKIVs Ha pasfaraHe Ha METaHOJ, KOATO € C MOTeHLIMATHO IIPUJIOKEeHMe 32 U3II0/I3BaHe Ha
MEeTAaHOJIa 32 ChXPaHeHIe U 3apeXX/JaHe Ha Pas/INIHI MHCTAmanum ¢ Bogopox. OcobeHo BHN-
MaHne e 06’bpPHATO Ha IPUPOJATA HA KATAIMTIIHO aKTUBHUTE LieHTpoBe. Upe3 n3mnons3BaHe
Ha XUpOTepMaJlHa TeXHMKA B MIPUCHCTBMETO Ha TEMIUIENT U C/IefiBAIl[0 KaIL[MHMPAHe IIpyU
573 K mmu 773 K, ca cunTesupanu Mesonopectu Fe-Ce okcupay Hocutenu ¢ pasnnaHo Fe/
Ce cporHoureHue. ITonydennTe Matepuanu ca Moguduumpanu ¢ 8 tern.% Ni upe3 oMokpsiHe
C BOJIEH pasTBOpP Ha CbOTBETHM S HUTPATEH IIPeKypcop. 3a XxapakTepusupaHe Ha 0bpasiuTe
ca M3I0/I3BaHy (PU3KMYHA aficopOLA Ha a30T, peHTreHoBa gudpakiys, TTIP c Bogopop, 14-,
VB- u Mbocbayeposa crekTpockonis. KaTanuTnaHoTO pasnaraHe Ha METaHO € U3CIIefBa-
HO B IIPOTOYEH MUKPOPEAKTOP, CBBP3aH C ra30B XpoMaTorpad 3a aHa/Im3 Ha IPOLYKTUTE.

JlaHHNUTe OT HUCKOTeMIIepaTypHaTa GpusNIHa affcOPOLIS Ha a30T IIOKA3BAT, Ue BCUYKI IOTTY-
YeH! MaTepuau IPUTEeKaBaT Me3oIopecTTa Tekcrypa. Obpasumnre, cbabpxkamm 30 Mom.%
Fe, npurexxaBar Hall-BuCcOKaTa crielyyHa HOBbPXHOCT U Hall-TO/AM 06eM Ha nopure. [la-
HHuTe 0T XRD 11 MbocbayepoBaTa CIIEKTPOCKOIINS [IOKA3BAT, e BCUUKY 0OpasIi MpefcTa-
B/IABaT C0XKHa cMec ot HanopasmepHu NiO, CeO, n Fe,O,. YBemuenuero Ha mapamernpa
Ha efleMeHTapHaTa KeTka Ha CeO, ¢ TIoBMIIaBaHe Ha KOMYECTBOTO Ha XKe/A30 B IpobuTe €
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®uazypa 1. KoHBepcua Ha memaHoA Bbpxy pasauuHu Ni-Fe-Ce KoMnoaumu, NOAYYeHU Npu memne-
pamypa Ha KaauuHupaHe Ha Hocumena 573 K (@) u 773 K (b), u caeg pegyrkyua ¢ H, (c).

yKasaHMe 32 06pa3yBaHeTO Ha TBBPH pastBop. Cen mMopuduipatero ¢ Ni ce perucrpupa
arJioMepypaHe Ha JOI'BHUTENTHO KOMMYECTBO XeMaTUT, KaTo TO3M e(eKT e II0-CUTHO U3paseH
3a HOCUTENNTe, MOTydeH) IIpM [O-HICKa TeMIlepaTypa Ha Kanuunupate (573 K). Cra6oto
yBe/IM4YaBaHe Ha ITapaMeTbpa Ha LiepMEeBOOKCH/IHATA pelIeTKa, KOETO JOI'bTHUTEIHO Hapa-
CTBa CJIef, pefyKLNATA Ha 00pasLiyTe C BOLOPO, He M3K/II0YBa YaCTIYHO pasjaraHe Ha obpa-
3yBaHus TBBPA pastBop. XRD 1 MbocbayepoBaTa ClIeKTPOCKOIINSA TOKa3BaT, e 06paboTKaTa
B pefyKIMOHHA Cpefia BOU o 00pasyBaHeTo Ha MeTanu (Fe, Nin FeNi criaB), HO ¥ YacTU4HO
3aIa3BaHe Ha TBBPAMs pasTBop. VsmectBaneto Ha TPR npodwtire K'bM O-BUCOKM TeMITe-
parypu cnen gotupaseto Ha CeO, ¢ Fe mokassa mpoMeHn B 00KphkeHuero Ha Ni** ifoHnTe.
Moske f1a ce TIPeIIONOXY, e Te ca B OMM3bK KOHTAKT ¢ Fe** JIoHM, BK/IIOYEHN B XeMaTUTHI U
Ce-O-Fe cTpykrypn. Ob/IeKdeHaTa pefyKIst Ha CMeCEHUTe OKCUAY, TIOMYYeHN IpK T10-HMU-
CKa TeMIlepaTypa Ha Ka/IHIPaHe Ha HOCUTEIs, II0Ka3Ba [T0-BICOKa IOBMKHOCT Ha KIC/IO-
poxa 3a NiO wactuuy, B3aumoperictBay cu ¢ Ce-O-Fe cTpykTypu ot uHTepdeiicHI CIOIL.

Tesn mMarepuany IposABABAT U II0-BJMCOKA KaTaIMTUYHA aKTUBHOCT U CEEKTMBHOCT B Pas-
naraneto Ha MeTaHon o CO u H,. Manmku fo6askn Ha Fe koM CeO, (o 30 Mom.%) crabumm-
3MpaT KaTaIMTUYHATA aKTUBHOCT IIPY NIO-BJICOKA TeMIeparypa. ITogo6peHa cTabMIHOCT e
IEMOHCTPMpPaHa I B CPaBHEHIe C ThPTroBCKuA KaTamusatop. XRD 1 Mbocbayep maHHUTE 32
M3IIO/I3BAHMTE B KAaTaIMTIUYHMA TECT MaTepyay II0Ka3BaT, e II0f BV AHMe Ha PeaKIJIOHHa-
Ta cpefia ce o6pasysar metanu (Ni, Fe, NiFe crumasn) u Fe, C,, mpyu sHaunTeTHO 3amasBaHe Ha
Fe-O-Ce crpyxrypu. Crief mpefiBapuTeIHa peIyKIIA Ha 06pasIiTe ce Hab/MofjaBa OHIDKe-
HUE Ha KaTaIUTU4YHATa aKTUBHOCT. [1pn Tesn ycnosusa eguncrseno Ni/CeO, memoHcTpnpa
USKJIIOUNTETHO BICOKA KaTaIMTUYHA aKTYBHOCT, HO HUCKA CTabyIHOCT. O4eBU/HO, 06pasy-
BaHeTo Ha NiFe criaB 1oj Bb3/IeiiCTBIETO HA PeTyKIMOHHA Cpefia, KAKBATO € ¥ PEeaKIMOH-
HaTa, IIOTVCKA KaTaIMTUYHATA aKTUBHOCT. [Ipeanonarame, 4e HOTOOPEHOTO KaTaTUTUIHO
noBefieHye Ha Ni-Ce-Fe koMIIosuTHTe Ce I'b/KY Ha CMHEPIUYHaTa aKTUBHOCT Ha QMHO JMC-
neprupany Ni’n Fe,C, yactuim, konro ce Hamupar B 6mmusoct fio Ce-O-Fe crpykTypu.

bnaromapnocTu

ToBa nscnepBane 6eme punancupano ot mpoekt BIKE, mo mporpaMara sa HayIHM U3-
ClefBaHMA U MHOBaLuy Ha EBpomerickus cpio3 ,XopusoHt 2020, Mapust Ckropos-
cka-Kropu rpant Ne 13748; IIpoext BGO5M20P001-1.002-0019: ,YucTy TexHOMOIMM 32
YCTOIT4MBa OKOIHA CPefia - BOAA, OTIAABIM, eHeprus 3a Kpbrosa nkonomuka“ (Clean &
Circle) u Hanmonanuust poup ,Hayunn uscnegsanns” (rpant Homep KITI-06-H27 / 9).
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11. AHAATETUYEH EQEKT
HA 4-CHLORO-N'-[(E)-(5-METHOXY-1H-INDOL-3-YL) METHYLIDENE]
BENZOHYDRAZIDE

M. AHgpeeBa-fameBa', B. AHzenoBa?, 3. Cabum?, C. CypueBa'

'Kamegpa ho dhapmakonoaua U mokcukoaozua, M@, MY-Codua
Cogpua 1431, ya. 3gpaBe 2
2Kamegpa no xumua, P, MY-Cocdun
Cogpua 1000, AyHaB 2
3Kamegpa no namoduauonoaua, M®, MY-Codua
Cogpua 1431, ya. 3gpaBe 2

*E-mail: pandreeva_gateva@outlook.com

YBog

MenaTOHMHBT € XOPMOH, M3BECTEH KAaTO PEery/laTop Ha LVPKaZHNUA PUTDM, aHTUOKCHU-
OAHT U IIPOTMBOBB3MANINTENTHO CPeACTBO. HapacTBamuTe JOKa3aTenCcTBa TOTBBPIKAA-
BAT, Y€ MEJIATOHMH'BT MIMa CHIIO U aHANTETUYHY eDeKT, KAKTO B IPESKIMHIYHM, TaKa
U B KIMHUYHM ycoBuA. Hackopo cboOLimxMe pesy/iTatu OT CUHTe3 Y JOKVMHT Ha Cepun
OT IIPOM3BOJHY Ha MeJTATOHVHA C aHTUKOHBY/ICAHTHA aKTUBHOCT [1]. Tyk mpepcraBaMe
pesy/nTaTuTe OT TecTa 3a aHa/Ire3Ns Ha efHO OT Te3u chefnHeHus: 4-chloro-N*[(E)-(5-
methoxy-1H-indol-3-yl)methylidene] benzohydrazide.. (Bemecrsoro 3c).

Marepuan u MmeTogu

OpnobpeHne 3a eKCIepUMeHTa e IOIy4eHO OT Bbparapckara areHuus mo 6€30macHoOCT Ha
xpannte, (Ogobpenne Ne 184/2017). O61o 42 Bp3pacTHr MBKKM ICR Mumku (25-30 g)
6s1Xa MOAJIOKEHM Ha TeCTa. VI3Mmoa3BaHa € MpocTa PaHAOMMU3ALUs 3a pasHpefesiHe Ha
MUIIKNATE B eKCIIePYMEHTa/IHaTa TPYIIa, KAKTO C/IefiBa:

- Kontponu -0,5 ml ¢pusnonornyen pasrsop
MHTpanepuToHeanHo (i.p.) MHXeKTupa (n = 6)

- Mlt-30 — menaTonnH 30 mg/kgi.p. (n=6)

- Mlt-60 - memaToruH 60 mg/kg i.p. (n = 6)

- MIt-100 - menmaronun 100 mg/kg i.p. (n = 6)

- 3¢-30 - BemecTBOTO 3¢ 30 mg/kg i.p. (n = 6)

- 3¢ -60 - BemecTBOTO 3¢ 60 mg/kg i.p. (n = 6)

- 3¢-100 - BemectBoTO 3¢ 100 mg/kg i.p. (n = 6)
Tpupmecer MUHYTU Cref i.p. MHXeKTUPaHe Ha TeCTBAHOTO BemecTso, 0,1 ml 1% pastsop
Ha GOpMaTNH Ce MHXKXEKTMPA B [IACHATA 3a/{Ha /Ialla. HTUHOLMIIENITYBHOTO MOBefjeHMe

(o6n1u3BaHe) ce 3alMCBA Ha BUAEO3AINC U C/Ie]] TOBA CE€ OlL[eHsABa HE3aBMCUMO OT JBaMa
U3CIeJOBATENN.

Pesynraru

Tunuynata ABydasHa peakIys ce OLleHABa KaTO BpeMe Ha aHTUHOLMIEIITMBHO IOBefie-
Hite (06/1M3BaHe Ha NaIMYKaTa), U3MEPEHO B CEKYHAM 3a IbpBUTe IeT MuHyTH (Ourypa
1, manen A) u ot 20 o 30 MuHyTH Crtef nH>KekTupaHe (Purypa 1, manen B).
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®uazypa 1. Scatterplot Ha uHguBugyarHUMe peayamamu B8 ceKyHgu Ha (hopMaAUH-UHGYUU-
paHo 0b6Au3BaHe, uamepeHo Mexkgy 0 u 5 MuHymu (naHea A) u 20 u 30 MuHymu
(naHeA B) caeg uHmpanAaHmapHa uH*Kekuua Ha popMaAuH. YepHume Xopu30H-
maAHU AUHUU hoka3Bam cpegHume cmolUHocmu Ha 2pynume. * - p <0,05, mecm Ha
Kruskal-Wallis, nocaegBaH om mMHo*kecmBo cpaBHeHUA CNPAMO KOHMPOAHa 2pyna
(mecm Ha Dunnett), n = 6 Bb8 Bcaka epyna.

3aknouyenne

Pesynrarure mokassar, 4de BemecTBOTO 4-chloro-N‘-[(E)-(5-methoxy-1H-indol-3-yl)
methylidene] benzohydrazide npuresxaBa aHanTeTHYHa aKTMBHOCT ¥ 3aC/Ty>kKaBa MO-Ha-
TaTBIIHO XapaKTepy3upaHe KaTo IOTEHIMATHO aHA/ITETHYHO KaH/I/aT-TIeKapCTBO.

braropapHocTn
ITpoyuBaHero e ¢uuaHcoBo nopkpeneno or Poup HayuHu mscnenBaHms ¢ [JOroBOp
JOH13/16 oT 21.12.2017 .

JIuteparypa

(1]. J. Tchekalarova, V.T. Angelova, N. Todorova, P. Andreeva-Gateva, M. Rangelov,
Evaluation of the anticonvulsant effect of novel melatonin derivatives in the
intravenous pentylenetetrazol seizure test in mice. Eur ] Pharmacol. 2019;
863:172684. https://doi.org/10.1016/j.ejphar.2019.172684

KmouoBu AyMM: aHA/NTE3NA, METATOHMHIHOBO IIPOU3BOJHO, CbOpMaTII/IHOB TECT, MUILIKIN

79


https://doi.org/10.1016/j.ejphar.2019.172684

[O6uneliHa Hay4Ha cecun, nocBemeHa Ha 100-2oguwHUHama XumMmuAa Ha mamepuaAume
om porKgeHuemo Ha akagemuK leopau bauaHakoB

12. ABCOPBLIMOHHO-AECOPBLINOHHN XAPAKTEPUCTUKM MO
OTHOLLEHWE HA BOAOPOA U EAEKTPOXVUMWUYHU N3CAEABAHMA
HA KOMON3WT Mg, Ni,,V, ; -5 MAC. % AKTUBEH BbIAEH
OT KAVCUEBMW KOCTUAKN

E. I'puzopoBa'*, P. LiBemko8', C. TogopoBa?, T. Cnaco8?, b. Linnuapckn®

! MHcmumym no obwia u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
2(Dakyamem no xumua u hapmauua CY ,CB8. Kaumenm Oxpugcku®
1164 Cogpun 6yn. Askelimc Bayyvp 1
3 Ihcmumym no opzaHuyHa xumua ¢ Lienmbp no dumoxumua — BAH
Cogpua 1113, ya. akag. I. boHueB 6A. 9

*E-mail: egeorg@svr.igic.bas.bg

OT BCMYKYM NOAXONAIM 32 ChbXPaHeHNe Ha BOJOPOJ] METAJIU U CIUIABYU, HA-[IPECIIEKTUB-
HY ca Te3u Ha 6asaTa Ha Mg mopaay BUCOKMAT UM a6COPOIIMOHEH KallaljiTeT I HUCKA
nena. OCHOBHMTE HEOCTATBIM Ha TE3M Ma-
Tepranu obade ca 6aBHAa KMHETMKA Ha XM-
npupane/ geXupUpaHe U BUCOKU TEMIIEpa-
TYPY U Ha/IATAHN S, IIPY KOUTO Ce IIPOBEX A
abcopbuusTa/ mecopbumsita Ha BOZOpOAA

[1].

B HAcTOALIOTO M3C/IefBaHe € IOATOTBEH
obpaserr cbc cbcTas Mg, Ni V- 5 mac. %
aKTMBEH BBIJIEH ITOMy4YeH OT KaliC1eBU KOC-
TUJIKH, KOJTO e IOf/IOXKeH Ha CMUJIAHe HOf,
aproH B IIaHeTapHa MenHuIa. Crref ToBa ¢
HoMolITa Ha anaparypa Tuil CuBepT ca us-
ClefiBaHM a6COPOLMOHHO-/1eCOPOLIIOHHNTE
MY XapaKTepUCTMKM [I0 OTHOLIEHNE Ha BO-
mopop, mpu pasnu4Hu Temmeparypu. Crep
CMuIaHe U ClIell XUApUpaHe 06paselbT e
OXapaKTepusupaH 4pe3 PeHTTeHOCTPYKTY-
peH dasoB aHanmus. XuppupaHuaT KOMIIO-
3UT € TeCTBAH M KAaTO OTPUIATENEH eJleK-
tpox B Ni/MH 6arepus.

PeHTreHOCTPYKTYpHUAT (a3oB aHAMU3 He

IOKas3a Hajauyye Ha HOBU asy Impu Mexa-

HOaKTMBUpaHus obpasen. Ciel Xuppupase

npu 300°C ce HabmogaBa OPTOPOMOUYEH U

MOHOK/IMHeH Mg NiH,, KakTto 1 Hepearu- (uaypa 1. KuHemuyru KpuBu Ha : a)

panu Ni u Mg, cpmo Taka MgH, u V H. Ha abcopbuua Ha Bogopog u 6) ge-
®ur.l ca mpencTaBeHM KMHETUYHU KPUBU cop6uuA Ha Mg, Niy,V, ,— 5 mac.

07703
% akmuBeH BbaaeH om KalcueBu
Ha XuppupaHe u Ha pgexuppupane. Obpa-

KOCMUAKU.
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3ewbT goctura 2.8 Mac. % abcopOUMOHEH KalaIUTeT, KATO CKOPOCTTa Ha XUPUpPAHe e
MHOTO BucOoKa. OCBeH TOBa, MaKap U C MO-HUCKA CKOPOCT, Ce Hab/IofaBa fecopOIsa Ha
Bopropon u mpu 280 °C.

Bicok e 11 eIeKTpOXMMUYHIAT KallallUTeT Ha M3cnefBaHys Komnosnut. Ha ¢ur.2 e mpep-
CTaBeHa e/IeKTPOXMMMYHA paspsA/iHa KPUBA, IIOKa3Ballla CPABHUTETHO BJUCOK 3a TO3M
cbeTaB Kamanuret ot 400 mAh/g.

bnaromapnocTun 100
HacrosmeTo u3cnefBaHe € B PaMKNUTe Ha 1000+
ITpoext Xurmobun Ne BGO5M20P001 -1.002- 900
0014 ¢ ¢unancopata nopgkpena Ha OIT ,Hay-
Ka 11 06pa3oBaHue 32 MHTETUIEHTEH PacTex”
2014-2020, cbdpunancupana or ECupes EOPP
un HaumonanHata Hay4yHa MHQPacTPyKTypa
»CbXpaHeHe Ha eHepris U BOJOPOJiHA eHep-
retuka“ (HV CEBE) ¢ nopkpemnara na MOH, i
morosop Ne J101-160/28.08.18r. 0 100 200 300 400

Capacity, mAh/g

800 4

700 4

600

Uw, mV (vs. Ag/AgCl)

500 4

400 o

JInteparypa
[1]. S.Yahui, S. Chaoqi, L. Qiwen, L. Wei, W. ®uaypa 2. E/\eHmepoxumuqHa paspAag-
. . Ha KpuBa Ha KomMnoauma
Da-Wei, A.-Z..Kondo-Francms, Energy Mg, Ni, _V, - 5 Mac. %, Usnons-
Storage Materials 10 (2018) 168. :

07703
BaH Kamo ompuuameneH enek-

mpog 8 Ni/MH 6amepus.
KnrouoBu gymu: cbxpaHeHue Ha BOJOPOZ,

nHTepmeranuy i Mg2Ni, Mmatepuanu 3a
anop 3a NiMH 6atepun
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13. TEOPETNYHO N3CAEABAHE HA Bb3MOXXHOCTUTE
3A TABTOMEPWA NPU UNTO3UH, LUTUAWNH
N AESOKCUUNTUAUH

H. CmosaHoBa-HaHkoBa*, B. EHueB8

MHcmumym no obwia u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
*E-mail: Nnkova.nina@gmail.com

Hykieo6asure 1 TexHUTe HYKIEO3UAM Ca 00EKT Ha eKCIEePUMEHTA/THN M TEOPETUIHU
U3C/Ie[IBaHMsI, T'hI1 KATO CBBP3BAIIKY Ce 110 ABOVIKY UTPASsT KIIOYOBA POJIs B IIpefiaBaHe-
TO ¥ KOMPAHETO HA TeHeTUYHa MH(POPMALMs B )XUBUTE OPraHU3MM, @ TEXHV aHA/IO3U
Ce IpUJIATaT U KATO JIeKAPCTBEHU CpeAcTBa. Ilopajyu HaIM4mMeTo Ha JTaGUIHU IPOTOHU
TEOPETUYHO Te MOTaT /ja ChIECTBYBAT B HAKOJIKO TaBTOMepHI opmu [1, 2]. OTHOCUTE-
HaTa CTabM/IHOCT Ha OT/Ie/THUTE TABTOMePM 00ade CU/IHO 3aBUCH OT PAa3/INYHY BBTPELIHN
u BpHIIHY akTopu [3]. OT BCUYKM BB3MOXKXHU TaBTOMepHU GOpMHU Ha HYKIeobasuTe
KeTo- M aMUHOpOpMUTE IpeobrafaBar npyu GUIMONTOrMYHN YCIOBUS U Te Ce CYUTAT 3a
»KaHOHMYHK TaBTOMepu. EHOMHUTE M UMMHOPOPMUTE Ce CUUTAT 32 ,PEAKI TABTOMEP-
HI popMu. BB3MOXHY ca pasaM4YHM BUAOBe 06paTHMU IPOTOTPOIHY IIPEBPBLIAHMS:
OKCO-€HOJI, aMIUJi-UMUHO, €HAMUH-VMIH U/WIN aMUH-UMUH. IIpOTOTpOIHNTE IPEBPD-
IAHUS B LIUTO3MH BOJSAT [0 LIECT BB3MOXXHU TaBTOMEpa: efyH UMMHO-0kco (CB), exnn
ammuHo-xuzppokcu (CD), gBa amnHo-okco (CA u CE) u gBa nmuHo-xuppoxcu (CC un CF)
u texHure poramepu (Pur. 1). 3a pasiuka OT MMUHO-0KCO (POPMIUTE AMIHO-OKCO TaB-
TOMepuTe HsIMAT poTaMepHy GopMu. BposiT Ha BB3MOXXHUTE TABTOMEPU HA LUTUANH
ce orparnyasa jo Tpu: CydA, CydB u CydC (®ur. 2), nopapu N -cebpsanara pu6osa.
ITo06HO Ha LUTO3MHA POTAMEPUTE Ce CPelLaT caMo B UMMHO-0kco ¢popmure (CydBl u
CydCl). IIpu Hykneosuaute obade JBYCTEHHNUS BI'b/I MEXAY a30THaTa 6a3a u pubosara
MOXe [ja Bapypa KaTo 110 TO3M Ha4uMH ce o6pasyBar pasau4yHu KoHpopmepu. [Tocpen-

Quaypa 1. Cmpykmypa Ha uscregBaHume maBmomepHU OpPMU Ha YumMo-
3UH U mexHume pomamepu.
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crBoM ab initio METORM e OIpefieNeHo Be-

POATHOTO pasIpefie/ieHNe Ha PasInIHNUTe

TaBTOMepHN GOpMH Ha IUTO3MH, LUTU-

IOVH U [e30KCUIUTUINH, KAKTO M CTaOWUII-

HOCTTa Ha pas3InM4YHKUTe KOoHPOpMepu Ha

HyK/Ieo3upute B rasoda dasa u B 61usKa

7o peanHaTa BOfiHa cpefia. Mofienupanu ca

Bb3MOXHOCTUTE 3a MOAIIOMOTHAT OT BOfia

NpeHoC Ha INpPOTOH. JsmonmsBaHu ca fABa

pasnMYHU TOAXOMA 3a MpeCTaBAHETO Ha syn-CydA  syn-CydB syn-CydC
pasTBOpUTENA: KaTo MOnApusyemMa cpefia
ype3 PCM Mopena 1 4pe3 4aCTUYHO XUJ- BUAHU maBmomepa Ha UUMUGUH
paTupaHe Ha MOJIEKY/IATE Ha UMTO3MH, L1~ onmumusupaHu Ha HuBo MP2/6-
OUAVIH U 0e30KCULUTULUH. 31+G(d,p).

Quaypa 2. Cmpykmypu Ha mpume Hail-cma-

OT monyyeHnTe pasynTaTu CTaBa sACHO, 4e
penku TaBTOMepHUM (GOpMM Ha IUTO3MUH,
LUTUAUH U Ie30KCUIIMTUAVH MOTAT Jla ce Hab/IofjaBaT KaKTo B rasoBa ¢asa, Taka U B pas-
TBOD. IIpM UMTUAVH M 1e30KCULIMTUANH Ce HabITIofjaBa ¥ CMeC OT pasInyHy KOHGOpMepH.

bnaromapHocTun
HacrosamoTo nscnegsaHe e pruHaHCHpaHo o HanmoHanHa nporpaMa ,Miany y4eHu u
MTOCTHOKTOPAHTH .

3a mpoBeXXAaHeTO Ha IapajenHy LuPpPOBY MpecMATAHNS M3Ka3BaMe O1arOfapHOCT 3a
mpefocTaBeHnsa Hu focTsll fo HPC kabcrepa Avitohol 8 IMIKT-BAH.

JInteparypa

[1]. Singh V., Fedeles B.I., Essigmann J.M., Role of tautomerism in RNA biochemistry.
RNA 2014, 21, 1-13.

[2]. Shukla M.K., Leszczynski L. Tautomerism in nucleic bases and base pairs: a brief
overview. WIREs Comput. Mol. Sci. 2013, 3, 637-649.

[3]. Raczynska E.D., Kosifiska W., O$miatowski B., Gawinecki R. Tautomeric equilibria
in relation to pi-electron delocalization. Chem. Rev. 2005, 105, 3561-3612.

KrouoBu gymm: TaBTOMEpN A, UINTO3WH, IUTUANH, [e30KCULUTUANH
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14. CUHTE3 N AYMUHECUEHTHWN CBOWCTBA HA CTbKAA
N CTBKAOKPUCTAAHU MATEPUAAN B CUCTEMATA
WO,-La,0,-B,0,—-N b205:1Eu3"

A. AnekcangpoB8', M. MunaHoBa', P. lopgaHoBa', M. MempoBa2

1I/IHcmumym no obwa u HeopaaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

2I/IHcmumgm No ONMUYECKU Mamepuaau U mexHorozuu — BAH
Cogpua 1113, ya. arag. leopau BoHueB 6a. 109

*E-mail: lubomirivov@gmail.com

HacTos1moTo uscenBaHe e 4acT OT Cepys eKCIIePYMEHTH, CBBP3aHU € OMTyYaBaHETO 1
OXapaKTepU3MpaHeTO Ha HOBM CBCTaBM CTBK/ICHU MATPULM C IOTEHI[MATHO ONTUYIHO
npuiokeHue [1-3]. YcmemHo ca cuHTesVpaHM NPO3pauyHy 0OeMHM CTBK/IA CbC ChCTaB
(50-x)W03-24La203-25B203~be205; x=0, 10, 15, 20 (mol %) gotupanu c 1 mol % Eu,0,
Ypes3 MeTOfa Ha MPpeox/IafieHaTa CTOIMIKA. BCMUKY cbCTaBM CTBKIIA Ca MOTYYeHM OT XU-
MUYECKU YUCTU WOS, LazO3, HSBOS, NbZO5 n Eu203. Xomorennsupauurte muxtu (10 g)
ca CTOIICHU B e/IeKTPOCBHIIPOTUBUTENHA TIelll B IVIATMHOBYU TUITIM, BB BB3AYIIHA Cpe-
na 3a 30 min npu TeMneparypu Mexxay 1250-1280°C. CtpkiaTa ca oay4eHu 4pes us-
JVMBaHe Ha CTOIM/IKUTE MEXJY iBe MeTalHM IUI04M (CKOPOCT Ha ox/makaaHe - 107 K/s).
AMOp(dHOTO CBCTOsIHME Ha 0OpasLuTe € JOKa3aHO Ype3 peHTreHoBa audpaxuus (POA).
Upes pudepenunanHo-Tepmuder aHamus (JTA) ca ycTaHOBEH) OCHOBHUTE TEPMUYHU
napameTpu (TemnepaTypa Ha sacTbKisABaHe -T), Temueparypa Ha kpucramusauus - T,
u repmirana crabunnoct AT=T-T ) na cunresupanute crokia. EMucionnure csoiicrsa
Ha IOJy4eHUTe CTBKJIA Ca U3CIefBaHU C GOTOMYyMMHECIeHTHa crekTpockonus (PJI).
AHanmM3bBT Ha JIYMMHECLIEHTHUTE CTEKTPYU MOKasBa, ye fobabsHeTo Ha Nb,O, xbM
BondpaMaTHaTa MaTPUILA BOAMU [0 IIOBUILABaHe Ha eMICHATA, KaTO CTBKIIO C HOMUHAJICH
cberas 35WO0,-24La,0,-25B8,0,-15Nb,0,:1Eu,0, (mol %) ce xapakTepusupa ¢ Haii-BUCOK
uHTeHsuter Ha °D - F mpexosia B cpaBHeHMe C ApyruTe CTbKMA. ChIIUAT CHCTAB CTBK-
710, Gellle OZIOXKEH Ha TePMUYHO TPeTHpaHe 3a 3 yaca npu 740 °C. B pesynTar Ha Harps-
BaHEeTO YCIIELIHO Oe CHHTe3MPaH CTBKIOKPUCTaIeH 06pasel] ChAbpP)Kall| efHa KPUCTaTHA
dasa - LaWBO, (JPDS: No 00-057-1075). Ha durypa 1 ca cpaBHeHM TyMUHECHIEHTHUTE
CIIEKTPM Ha CTBK/IO CbC cbcraB 35WO,-24La,0,:25B,0,-15Nb,0,:1Eu,0, (mol %) u mo-
JIy4eHMs CTBKIOKpPUCTaneH obpasel] (chabpxam LaWBO,), Bb3bynenu npy Ib/LKIHA
Ha Bb/HaTa A_.=390 nm. HabnmonapanuTe eMUCUOHHM TMHUM MOTAT Jla ce CBBPXKAT ¢ 4f
npexopute °D > F, (j=0-5) na Eu’* jionute. Beyarnenne npasu HeO6MYaiiHO BUCOKMAT
VIHTEeH3NTET Ha Tipexona *D —"F, perucTpupan B CeKTbpa Ha CT'BKIOKPUCTaTHMA 06pa-
3e1l. To3n eheKT MOXKe [1a ce 0OSACHM ¢ ITO-BUCOKATA IOKA/IHA cuMeTpus Ha Eu’* iionn BHe-
IpeHU B KpUCTanHara ¢asa B CpaBHEHUE ChC CTBKIOTO, KAKTO M C PA3INIHO XUMUIHO
06KpBKeHNe Ha Eu’* IOHU CBBP3aHU C KATMOHMU C 110 — HIUCKA eeKTOOTPULIATeTHOCT [4,
5]. Tasu emucus (D, - ’F,) HsAMa TIPAKO OTpakeHe BbPXY POTOMyMUHECTIEHTHUTE CBOY-
CTBa Ha 00pasLuTe, ThII - KaTo TA Ce HabJIofjlaBa Ha TPAHMIATA HA BUAMMOCT Ha YOBEIL-
KOTO 0KO. CTBKJIOTO U CTBKJIOKPUCTATHMUAT 0Opasel] ce XapaKTepUsupar ¢ UHTEH3VBHA
uepBeHa emucuaTa npu 617 nm (°D —'F, npexon) [4], koeTo e ykaszanue, ue MONyueHUTE
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obpasun ot cuctemara WO,-La,0,-B,0,-Nb,O, ca mopxozAumu KaTo MaTpUIIN 3a JOTH-
pate ¢ Eu®* 110HM 1 ca TOTeHIMATHY KaHAMAATY 3a pa3paboTBaHe Ha pas/IMIHY O TUYHNI
cpe;cu/[ C XapaKTepI/ICTI/I‘-IHa qepBeHa €eMICHA BbB BUAMIMaTa 06HaCT.

®uaypa 1. CpasBHeHMe Ha NYMUHECLEHTHUTE CMEKTPM Ha CTHKIO
cbe cbeTas 35W0,-24La,0,25B,0,-15Nb,0,:1Eu,0, (mol
%) 1 nony4eHnsa CTbKNOKpUcTaneH obpasel (CbabpxaLl,
LaWBO,) cnep HarpsiBaHe Ha CbLUMsi CbCTaB CTHKIO
(AbIKVHA Ha BbNHa Ha Bb3byxaaHe A, = 390 nm)

brnarogapHocTn
VscnenBaHeTo e MpoBefieHO ¢ GUHaHCcOBaTa Mofkpena Ha Poup ,Hayunn uscnegsanma”
KM MMHUCTEPCTBOTO Ha obpasoBaHMeTo 1 Haykara JJorosop KII-06-H29 / 7.

JIuteparypa

[1]. R.Iordanova, L. Aleksandrov, M. Milanova, International Scientific Journal:

[2]. Science. Business. Society 3 (2019) 91.

[3]. R.Iordanova, M. Milanova, L. Aleksandrov, K. Shinozaki, T. Komatsu, J. Non-
Crystal. Solids 543 (2020) 120132.

[4]. L. Aleksandrov, M. Milanova, R. Iordanova, R. Tomova, P. Petrova, N. Nedyalkov, J.
Chem. Technol. Metall, accepted for publication.

[5]. K.Binnemans, Coord. Chem. Rev. 295 (2015) 1.

[6]. R.Skaudzius, A. Katelnikovas, D. Enseling, A. Kareiva,T. Jistel, J. Lumin. 147 (2014)
290.

KnrouoBu aymn: (bOTO}'IYMI/IHeCL[eHHI/IF[; CT'BKJIA; CTBKJIOKPpUCTAI

85



[O6uneliHa Hay4Ha cecun, nocBemeHa Ha 100-2oguwHUHama XumMmuAa Ha mamepuaAume
om porKgeHuemo Ha akagemuK leopau bauaHakoB

15. OPFTAHNYHUN SAMbPCUTEAU. AEXAAOTEHUPAHE

E. BacuneBa®, LIB. NvpBaHoBa-MaHueBa, B. BewkoB

MHcmumym no uH:eHepHa xumua — BAH
Cogpua 1113, ya. arag. leopeu BoHueB 6a. 103

*E-mail: jenivasileva96 @gmail.com

XaHOreHOB'bI‘HeBOI[OpOI[HI/ITe CbEeOMHEHNA Ca MHOI'O Ba’XHU KCCHO6I/IOTI/ILU/I, KOUTO
OKa3BaT rojsiMO BJIMAHME BDBPXY OKO/IHATA Cpé€fa M Cbh3daBaT MHOTO 31PpaBOCIOBHUI
l'IpO6}'IeMI/I, IIOpOAE€HM OT TAXHAaTa TOKCMYIHOCT U Tpchd)opMauI/m B OIIACHM MeTabomu-
TH. Hy6J'II/IKYBaHI/I Ca HAKOJIKO O630pHI/I CTaTUM, CBbp3aHN C HACTOAIIOTO U 6']>I[6H_IOTO
CBbCTOAHME HaA TE€3U CHECOAMHEHMA. Llen Ha OMONOIMYHUTE n3ciaeaBaHmAa € na Ce M30In-
paT U OXapaKTepu3npar TakKuBa MUKPOOPraHN3MM, KOUTO KyJITUBUPpaHN B CPOTBETHATa
XpaHUTENMHA Cpella MOraT fa M3II0/I3BaT XaJIOTEHNPAaHUTE Cy6CTpaTI/I KaTO BBITIEPOJHNU
M3TOYHUIIN. Te Pa3KbCBAT Bp'b3KaTa BBITIEPOJ-XA/IOT€HEH €IEMEHT U CIIOMarar 3a OT-
Jle/IssHE Ha CBbOTBETHUTE IOHU B CBO60,HHO CbCTOsTHME. 3a yI[O6CTBO Xa/JIOT€HMpaHUTE
BBITIEBONOPOAN, KOUTO CE€ pa3rpaxnar oT 6aKTepI/II/I u rpbu ca TpynpaHu B TPU KATETO-
pun: a}'II/I(i)aTHI/I, TMMOIMOVKJINYIHU I apOMaTHN.

XamoreHupaHu anudaTHN CheVHEHN A

Te ca LINPOKO PA3NIPOCTPAHEHM B IIOAIIOYBEHNTE BOAY M €A B 3HAYUTETHN KO/INYIECTBA
BbB q)M]ITpI/ITe 3a IpedYMCTBaHe Ha OTIIAABPYHN BOOU. Yacr ot XJIOpHUTE U 6POMI/IpaHI/I
QJIKaQHM M AJIKEHN Ca M3IOI3BAHM 3a IIPOMULIIEHY U CEJICKOCTOIIAHCKY HY>XAM. Takusa
Ca XaJIOTEHVPAHUTE AJIKAHOMOHN KMCEJIVHY, XaJI0OAJIKaHUTE, TPUXTIOPETUNEHDT, TPUX-
nopetandT (TCA) u eTmneHAMOpOMUABT. XJIOpeTaHUTE M XJIOPUPAHNUTE €Tepy YeCTO
Ce cpelar KaTo OX/MafUTeNny B MPOMMIIIEHOCTTA, KATO Pa3TBOPUTENN 33 XMMUYECKO
IIpeYNCTBAHE Ha METaaM UM IVIACTMAacCH, KaToO JIAKMPpAIIN IOKPUTUA U B IPOU3BOACT-
BOTO Ha HO}IYHPOBOJIHI/ILU/I. Te okasBar Bpe€OHO B/INAHNE B'I)pr 30 paBeTO Ha YOBEKa,
HOpajy KOETO Ca HAallpaBeHM pPefuIia M3CTAeABaHNsA 33 YHNUIOXKaBaHeTO M. Taka Ha-
IpyMep 2-MOHOXJIOPIIPOIIMOHOBA KNUCENNHA Ce pasrpaxa ot Pseudomonas sp., 2-Mo-
Hox/IopoleTHa KucenuHa — Alcaligenes sp., 1,2-guxnoperan - Xanthobacter autotrophicus
GJI0 sp., Ancylobacter aquaticus sp., Rhodococcus erythropolis sp., 1,1,1-Tpuxmnope-
TuneH - Methanotrophs sp. Ilepxnoperan — Methanosarcina sp., 1,2-FUXIOpIpONaH
- P. Fluorescens, Tpuxnoperunex — P. Putida sp. u P. Fluorescens sp., XJIOpIUTHUH —
Sporotrichum pulverulentum, Moxoxnopo-, 6pomo-, fiogoankanu — Arthrobacter sp.

XamoreHupaHy NOMULUKINIHY ChEeUHEHUS

Te3u chefMHEHNsI HAll-4€CTO Ca OTIANBYHU IPOAYKTU OT U3TAPSIHETO HA IPUPOJHUTE
ropusa. Ocoben nnrepec npeanssuksat JIT (1,1,1-Tpuxnopo-2,2,-6uc (p-xmopdennr)
eTaH), 4-xmopobudennn u I1Xb (monuxamorennpad 6udeHn), IOpafu TAXHOTO MUPO-
KO pasIpoOCTpaHeHMe B IpUpojara. Te3n CbefMHEHNs ca BOLOYCTONYMBY, UHEPTHU U
pasTBOpuTenM Ha MasHMHU. Te ca Hait-go6puTe GIyNAY, USION3BAHNU B eleKTPOHHATA
IPOMUIIIEHOCT 1 C4 OCHOBEH KOHCTPYKTMBEH e/IeMEHT 3a M30/IaL{MOHHUTE MaTepHan,
NyOpMKAHTHUTE Maciia, TeKapCcTBa M aHTUMMKPOOHN peakTusu. Ilopafu TsAXHATa TOK-
CUYHOCT CIIPSIMO XOpaTa U )XMBOTHUTE, yIOTpebaTa UM e 3aKOHOBO PerlaMeHTUpaHa.
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OT oKko/MHaTa Cpefja ca M30MMPaHM KaKTO aepoOHN, TaKa U (aKylITaTMBHO aHAEPOOHN
6akTepun, cocobHu fa ru pasrpaxpar. Taka vanpumep IIT (1,1,1-Tpuxaopo-2,2,-6uc
(p-xmopdennn) eran) ce pasrpaxaa ot Phanerochaete chrysosporium, Atpasus — Pseudo-
monas sp., 4-xnopobudennn — Acinetobacter sp., Achromobacter sp., Bacillus brevis, Alca-
ligenes sp., Pseudomonas sp., A. eutrophus H 850, P. cruciviae, 1,4-guxnopo6udennn - K.
Pneumoniae sp., 3-xnopo-4-xugpoxcubnudenun — P. Cruciviae, 1- u 2-x1opoHadraneH —
Pseudomonas sp., IIXB (monuxamnorenupan 6udennn) - Aspergillus niger u Pseudomonas
cruciviae.

XanoreHNMpaHy AapOMATHU CheTTHEHNA

Tesy chefuHEHMs Ce CpelllaT B IPUPOJaTa B 3HAUMTENHM KOIMYECTBA ¥ Ca €fHU OT
Haif-3HaYMMUTe 3aMBpCUTEN. Te ca TOKCHYHM, YCTOMYMBM Ha OMOmerpajalus 1 ce
HaTpPYIBAT B yTalikuTe, ¢propara 1 ¢ayHata. ApOMaTHUTE CheJUHEHN Ce PasTpakiaT
OT C/IeTHUTE MUKPOOPTaHU3MM: 1,2-nuxnopbenser — Pseudomonas sp., 1,3-guxnopbeH-
3eH — Alcaligenes sp., 1,4-guxnopbensen — Alcaligenes sp., Pseudomonas sp., P. Putida sp.,
2,6-guxnoporonyed — P. cepacia HCV, 2-xnopobensoar — P. Cepacia, 3-x1opobeHsoat
— A. eutrophus, Acinetobacter calcoaceticus, Pseudomonas sp. strain B3, P. Putida sp.,
Flavobacterium sp., 4-xnopobensoar — Arthrobacter sp., Pseudomonas sp. strain CBS3, A.
denitrificans NTB-1, Corynebacterium sepedonicum, 3,5-guxnopobensoar — Pseudomo-
nas sp., 2,4-nuxmnopobensoar — Corynebacterium sepedonicum, A. denitrificans NTB-1,
4-xmopo-2-Hutpodenon — Pseudomonas sp., 2,4,5-TpuxnoppeHOKCUOIIeTHA KUCeNNHA —
P. cepacia AC1100, 4-xnopodeHnon - Pseudomonas sp.,Alcaligenes sp., 2-,3-,4-xnopoderon
u 2,4-puxnopodenon — Alcaligenes sp., Ilentaxnopodenon — Arthrobacter sp., P. cepacia
AC1100, Flavobacterium sp., Rhodococcus chlorophenolicus, 3-,4-,5-Xxmopocaauuuiar —
Pseudomonas sp., 3,4-nuxnopoanunut — P. Putida, 2-,3-,4-xnopoauunut — Pseudomonas
sp., 4-xnopodenunanerar — Pseudomonas sp. strain CBS3, a-xeKcaX/IOpOLMKIOXeKCaH —
Pseudomonas sp. strain CBS3, 2,4-guxnopodeHokcu anetat — A. eutrophus, Pseudomonas
sp., Aspergillus niger, Alcaligenes sp., Arthrobacter sp., Flavobacterium sp., 2-MeTUNI-4-X710-
podenoxcn anerat — Pseudomonas sp., A. eutrophus, Flavobacterium sp., 2,4,5-Tpuxmnop-
¢denokcuonetHa KucenuHa — P. cepacia, Pseudomonas sp., XnopotonyeH - P. cepacia.

3aknoueHne

Crabara pa3TBOPMMOCT Ha HAKOU OT 3aMBbPCUTENINTE 3aTPYSHABA PasrpaKJaHETO VM.
3a ma ce HaMepAT Hall-KoOpKUTe MBTUINA 32 OMOpasTpak/jaHe Ce Hajara MUKPOOPTaHM3-
MuTe HereK’bCHaTO a ce HpOMeHHT TE€HETUYHO. HPCB IIOCIEeJHNUTE TOAVMHU C IIOMOIITA
Ha 6uoxummyany usmeHenus u JHK tpancopmanmm e Bb3MOXKHO fia ce 0XapaKTepusn-
paT n I/ISOIII/IpaT IMOAXOOAINM I'€HM, KOMTO Oa Ce M3I10JI3BaT 3a TpchnopTMpaHe B KJIETKI
U Ja ce Chb3aJ’bT HOBM IIaMOBE, yCTOWYMBY KbM MeCTHATa Mukpodiopa, KOUTO ca C
IIOBUIIIEHA ,t[exanoreHMpama AKTUBHOCT K'bM onpeneneHI/I TOKCUMYHU KOMIIOHEHTH.

bnaromapHocTn

Tasu padoTta e mopkpereHa ot mpoekT DN 17/4. ABTopuTe 6Mxa MCKaaM fa M3KaXKaT
cBosiTa 6marogapHocT Ha oHpa 3a HAyYHN M3C/TeABAHNA KbDM MIMHUCTEPCTBO Ha HayKa-
Ta 1 obpasoBaHMeTo Ha Pemy6mka Bparapus

KnrouoBu aymnm: a}II/I(i)aTHI/[, TIOIMOUK/INYHY, apOMaTHN CbeJVHEHN A, 6M0pa3rpa>KnaHe
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16. BNO-XUAPOTEPMAAEH CUHTES3 HA ZnO
HAHOPA3MEPHW YACTULIA
C EKCTPAKT OT AUCTA HA MENTHA ARVENSIS

A. CmonaHoBa'"’, . CmambonoBa’, IN. leopeueBa’ , B. BabckoB?, A. AumumpoB?®

" Ihicmumym no obwa u HeopaaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
2MlHcmumym no MemaAo3HaHUe, CbOPbKEHUA U MEXHOAO2UU
€ UEHMBP NO XUgpo- U aepoguHamuka — BAH
Cogpua 1574, 6ya. LLlunyeHcKu npoxog 67
3 M’hcmumym no uH»keHepHa xumua — BAH
Cogpua 1113, ya. akag. leopeu BoH4eB 6A. 103

*E-mail: dsto@svr.igic.bas.bg

Hanowactunnre ot ZnO uMaT MIMPOKO IPHUIOKEHNE B PA3TNIHI 06/IACTI KATO Ta30BI
ceH3opH, abcopOeHTH, KaTanu3aTopu 1 GOTOKATaIN3aTOPY, ONTOETIEKTPOHHM IIpubOpu
U [p., 6/1arogapeHe Ha TeXHNUTe NOBXOAAIM GU3MKOXMMIYHY XapakTepuctuku. Yac-
tunure oT ZnO MMaT ¥ MHOTO BaXXHO GMOMERMIIIHCKO IIPUJIOXKEHIIE, KOETO Ce IBIIKI
Ha aKTa, 4ye ca HeTOKCUYHY 1 610cbBMecTUMMU. CIIOpe]t ITOCIeiHY Pe3y/ITaTH € YCTaHO-
BEHO, 4e HaHOJacTHIM 0T ZnO, CHHTe3VMPaHM Upe3 3eIeHa XMMIUS MOTaT fja CIIyXaT KaTo
TPAHCHOPTEH MaTepyal 3a JOCTaBsAHe ¥ KOHTPOIMPAHO OCBOOOKTaBaHe Ha JIeKapCTBe-
HII BelllecTBa B puijenHuTe ThKauu [1]. ToBa Bogy [0 HaMajIsiBaHe Ha HEXXETTAHNUTe Je-
KapCTBEHM peakIuiL I ONTHMU3UPaHe Ha JIeYeHIEeTO, OCUTYPSIBALIO I0-F00PO KaIecTBO
Ha XMBOT Ha [AL[MEHTNTE B BITOCPOYEH ACIIEKT. "

MsnonspaHeTo Ha paCTUTETHUTE eKCTPAKTH B 3€/I€HIA CHTE3 Ce OCHOBaBa Ha TOBA, Ye Te
ca LIMPOKO PasIpOCTPaHEeHN B IPUPOJATA 1 ca buopasrpagyumu. TAXHATa poOss e KaKTo
Ha pefyLupaly, Taka 1 Ha CTabM/IM3Upaly areHTH, ’b/Kallja ce Ha BOJJOPATBOPYMU-
TE UM CbCTaBKU (M0 eHoMN, TepIeHOU N, KaTeXnHu u jp.). ChueTaBaHEeTO Ha HOJes-
HUTe KayecTBa Ha ZnO HaHOYACTUIM M PACTUTETHNUTE eKCTPAKTU T IPAaBU epPEKTHI
HEeTOKCUYHI MaTepuaji B MELUIIHCKY aCIIeKT, KAKTO U KaTo abCOPOeHTH Ha TOKCHUY-
HU TEXKKHU MeTaIy B MHAYCTPUAIHM OTIafHM Boau [2,3]. B HacToAmeTo uscnensane ca
HOMy4eHN HaHOYacTHIM OT ZnO Upes U3IOI3BaHe HA KOMOMHALMSA OT 3€/IeH CUHTe3 C
[OC/TefBalla XUAPOTepMaIHa o6paborka. KaTo mpexypcop e 131o/13BaH LNHKOB alleTaT,
yTauTesl —ypes, a B pO/IsATa Ha CTAOMIMU3MpALL M PefyLMpAll| aTeHT: eKCTPAKT OT JIUCTa
Ha Mentha Arvensis ¢ fBe pasntnunu KoHIeHTpanuu. IlonydeH e u pedepenTen obpaselr
6e3 ekcTpaxT. PasTBopBT € 06padoTen xuppoTepmanto mpu 180°C 3a 12 4. ITonyueHn-
Te IIPaXOBUAHNU 00PasIy ca OXapaKTepUsMPaH IIOCPE[CTBOM PEHTIeHO-(Pa30B aHaIN3
(XRD) u nn¢pavepsena ciekrpockonius (IR). VismepeHna e ceru¢uaHaTa IOBbPXHOCT U
pasmpe/ie/IeHIeTO Ha IIOpUTe 10 pa3Mep upes MeTozia Ha bpyHayep-Emer-Teitnbp (BET).

Pesynrarute ot XRD aHanusute mokasaxa, 4e o6pasiyTe MONydYeH! OT Pa3TBOPHU, Cb-
IbpKalM eKcTpakT oT Mentha Arvensis MMaT I0-BMCOKa CTEIEH Ha KPUCTATHOCT B
CpaBHeHNe ¢ peepeHTHNA Ipax.

B 1Y criekTpuTe Ha IOTyYeHUTE OT HAC YACTHUIIN Ce 3a6e/A3Ba Pas/IMKa B MHTEH3MBHOCT-
Ta Ha uBuuuTe B obmacrra 400-1700 cm, kaTo T HamMassABa € fOOABAHETO Ha eKCTPAKTa
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OT MeHTa. Bcuuky criekTpy nmokassar IMPOKM MBUIM B paiioHa 400-550 cm™, konTo ca
XapakTepH) 3a ¢popMupaHeTo Ha Bpb3KaTa Zn-O. OcTaHAINTe PETUCTPUPAHU UBUIN
IIpyHajaeXxaT Ha OpraHM4YHN I‘pyHI/I, IIpOM3XOXAammy OT UMHKOBUA npeKypcop, yTaI/ITe—
I I PAaCTUTETHUA €KCTPAKT.

XuppoTepMamTHUAT METOJ] II03BO/IABA MONMy4YaBaHe Ha yacTuuy oT ZnO ¢ pasBura 1o-
BBPXHOCT (S=168 m?/g). BHacAHeTO Ha pacTHTeNeH eKCTPAKT MOHIDKaBa cleluduyHaTa
IOBBPXHOCT ¢ okomo 20 %. HampaBeHuTe n3oTepMy Ha 06pasuuTe He ce pasanyaBaT
CBLIECTBEHO TIOMEXY CH, KaTo Te ca oT Tun V (o kiaacuduxauus UPAC). Pedepent-
HUAT obpasel] e ¢ IIopK ¢ pasMep okoro 10 nm, ZoKaTo mpu 06pasLuTe MOMTydeHN Ipe3
3eJIeH CHHTe3 ce Hab/MoflaBa HapacTBaHe Ha OTHOCUTETHMA AT Ha Me3onopute. ToBa e
6/1aronpuATHA MPeNIOCTaBKa 3a OBAEIIOTO UM IPUIOXKeHMe KaTo abCOPOEHTI VN Ka-
Ta/NN3aTOPN.

bnaromapaocTun

Ta3u paboTa e MOATOTBEHA BBB BPb3Ka C M3I'BIHEHNE Ha HOTOBOp ,Mono-and poly-
component catalytic systems for waste water and polluted air purification from model
contaminants“ ChbIIacHO BYCTPAaHHO CIIOpasyMeHNe Mexjy Bbarapcka AxajeMmus Ha
Hayxute u Cpbbckara Akagemus Ha Haykure u ViskycTBara.

JInteparypa

(1]. K. Vimala, S. Sundarraj, M Paulpandi, S Vengatesan, S Kannan, Process Biochem.
49 (2014) 160.

[2]. M. Zare, K Namratha, M.S. Thakur, K. Byrappa, Mater. Res. Bull. 109 (2019) 49.

[3]. M. Shah, D. Fawcett, S Sharma, S K. Tripathy, G.E.]. Poinern, Materials, 8 (2015)
7278.

KmrouoBu gymu: ,,3eeHa” XuMus, yCTONYNBA XMMMUSL, HaHOYacTUIM 0T ZnO,
¢buTOeKCTpaAKTH
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17. UWHK N HETOBATA 3HAYUMA POAA B PASBUTUETO
HA SABOAABAHETO RETINITIS PIGMENTOSA:
n3BOAN OT TEOPETUYHU NU3YNCAEHWNA

H. KupueBa'’, Cm. AobpeB', B. HukonoBa?, C. AHzenoBa!, T. AygeB?

" MIHcmumym no onmuyYecku MamepuaAu u mexHoao2uu — BAH
Cogpua 1113, ya. akag. leopeu BoHueB 6a. 109
2 (bakyamem no xumua u hapmauua npu CY ,C8. KA. Oxpugcku®
Cogpua 1164, 6ya. Aketmc bayyvp 1

*E-mail: nkircheva@iomt.bas.bg

YoBeUIKOTO OKO € OpTaH, KOJTO pearnpa Ha CBET/IMHATA U OCDIIECTBABA 3peHNeTo. [IBa
Ca OCHOBHMTE TUIA KJIeTKM, KOUTO CIIOMAraT 3a Bb3IPUATUETO Ha CBET/IMHA U Ipolieca
Ha ,,BIDKZIaHe", KOeTO BKIII0UBA Pa3lIO3HaBaHe Ha IIBETOBE I BB3NPUATHUE 33 ABIOOUNHA.
YoBeUIKOTO OKO € YacT OT CEeTMBHATa HepBHa cucTeMa. Hall-Ba)KHUAT pellenTop B HETo e
pononcuubT. Toil e IbpBOO6PaseH MpeACTaBUTEN Ha CeMelICTBOTO Ha G-IIPOTENH CBBP-
sanurte penenropu (GPCR, G-protein coupled receptor), karo HeroBaTa CTpyKTypa € yc-
nemrHo pasragata (PDB 1F88). PofoncuHbT ce ChbCTOM OT MIPOTENH, OIICHH (M3rpajieH OT
348 aMMHOKVCENITHHN OCTAT'bKa, OPraHN3VMPaHM B TPY OT/E/THN JOMEIHA: LIUTOIIIa3MeH,
TpaHCMeMOpaHeH ¥ MEX[YAUCKOB), KaKTO 1 0T Xxpomodop (11-uuc-pernnan). Ilpu 06-
JTbYBAHETO Ha POMIOIICHHA C POTOH CBETIMHA Ce MHUIL[MNPA M30Mepyu3anusaTa Ha 11-1uc-
peruHana B 1l-TpaHC-peTHHa, KOETO MOCTaBsl HA4aJ0TO Ha (OTOTPAHCAYKLMOHHATA
KacKafia B mpbuniata (aHam. BUJ, KJIeTKa B OKOTO). MeTaTHUAT KaTHOH LIMHK € OT Cb-
I[eCTBEHO 3HAa4Y€eHMe 32 OCBIECTBABAHETO HA TO3M NPOIeC.

LIMHKBT € BTOPUAT Hall-pasnpOCTPAaHEH MeTasl B YOBEIIKOTO TSI/IO CIef JKeIsA30TO, HO €
Hali-4eCTO CpemaHMHT KaTVOH B peTI/IHaTa, KOEeTO onpe,ue}m HeroBaTa H'])pBOCTeHeHHa
pOHH B O4YHAaTa T'bKaH. B TATOTO UMHKDT HPI/IC'I)CTBa Ioxm Q)opMaTa Ha I[ByBa]IeHTeH KaTun-
oH, Zn(Il), otpaBariku eneKTpoHuTe OT BBHIIHATA cit 06BuBKa. [InHk(II), 3a pasnmka ot
ApYTU pexogHy MeTau, Kato Hanpumep Mn(II), Fe(II), Co(II), Ni(II), Cu(II), cpabpKa
HaII'bTHO 3alrbiHeHa d-opburana (d'°) u cinefoBaTenHO, He B3UIMa y4acTye B OKMC/IUTE-
HO-PefIyKIVIOHH) peakiuy, a pyHKIMOHMpa KaTo JIloucoBa KMCeNInHa B CBOVICTBOTO CI
ma Hp]/[eMa I[BOﬁIKM eHeKTpOHI/I. Ta31/[ JINIICA Ha OKI/ICHI/ITe}IHO—peI[yKLU/IOHHa AKTUBHOCT
npasu Zn(Il) upeanHusar MeraneH KOGakTop B pedylia peaKiyy, U3MUCKBAIIN PeFOKC-
cTabumHM KaTroHu. L[MHKBT HpeAIoueTeHO ce CBBP3Ba C AMraHAy, Goratym Ha cspa
(uucrenH), a3oT (XMCTUAMH) M Kucmopoy (IIyTaMaT, aclapTaT), IpueMaiku CABOEHM
€/IeKTPOHY BBpPXY BBHINHATa cu opbuTtana. Ilpeanonara ce, obade, 4e IpUOIU3UTETHO
10% OT LIA7I0TO KOMMYECTBO Zn** ChIllecTBYBa 10 popMmara Ha C1abo CBbp3aH UM ,CBO-
6oneH“ uMHK. VIMeHHO Ha 6a3ara Ha OMOXMMMUYHNUTE My CBOJICTBA MOTaT Ja ce OOACHAT
MEXaHU3MUTE, II0 KOUTO METAa/I'bT U3II'b/IHABA PaSHOOépaSHI/ITe cu 6I/IOTIOI‘I/I‘-IHI/I q)yHK-
1y (KaTaIMTUYHY, CTPYKTYPHY, PeTy/IaTOPHN).

ExcnepuMeHTanHy JaHHM IIOKa3BaT, Y€ KaKTO IOHMYXEHM, TaKa M MOBUIIEHN HMBA OT
HATUBHIUS MeTa/l MOTAT fa NPUYMHAT AUCYHKINA Ha KIETKUTe B peTuHaTa. EanH Ta-
K'bB TUII Pa3lpocTpaHeHo 3abonsaBaHe e Retinitis pigmentosa (RP). RP-manuenTn crpa-
laT OT HOIIHA C/IENIOTa, IPOTPecBHA 3aryba Ha mepudepHOTO, a BIOCIEACTBIE — I Ha
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LEHTPATHOTO 3peHNe. YCTAHOBEHO €, Ye 3a00/IIBaHEeTO € CBBhP3aHO C MosiBa Ha Hafp 120
MyTaIU/II/[ B CprKTypaTa Ha pOOIICMHA, KOUTO BOAAT MO HENIPaBM/THO HaI'bBaHE Ha IIPO-
TeUHa, OIpefie/IeHO OT HeBBb3MOXKHOCTTA fia ce obpasyBa GyHKIMOHaIEH XpoModop ¢
11-muc-peTunana.

HAKOIKO eKCIlepuMeHTaTHU IPYIIM OTYUTAT MSK/IKYITETHATA POJIs Ha IMHKA B OYHATA
TBKAH I U3C/IeIBAT POJIsATa My B PasBUTMETO Ha ropecroMeHaToto 3abossiBane RP. Te
YCIIEUTHO UAeHTUGUIMPAT MYTALlNK B [{BA OT ZN-CBBP3BAIUTE YIACTHKA OT POLOICH-
Ha, KOMTO [IOKa3BaT 3HAYEHNETO Ha MeTa/la B HEIPABM/IHOTO HAr'bBaHe Ha IPOTENHa.
Ot TepMOfMHAMMYHA I/IE[{HA TOYKA € OT CBIECTBEH MHTepeC fia Obar genmmprpanu
IpUYMHUTE 3a HaOmoffaBaHnTe eeKTy, KakTo U fja O'bjaT XapaKTepusMpaHy B3auMO-
[eICTBUATA MEXNY ,HATMBHM* KATHOH U M3TPAXK/IAI[ITEe AMUHO-KUCETMHHI OCTATBII
B M3C/Ie[IBAaHNTE LEHTPOBE. 3a Lie/ITa ca IIPUIOXKEHN CIIOCOOMTE Ha M3YNC/TUTETHATA X1~
MIsI, Le/ISIIIN fia OCBET/ISAT ClefiHuTe actekTu: (1) KakBa e IpefIoYeTeHaTa reOMeTPIsI
Ha Zn*" - copppxamyte KoMitekcu ¢ AK-nurannnm ot cebpsBauure 1xo60Be; (2) KakBa
e po/sATa Ha MyTAI[MNTe 33 B3aMMOJEMCTBIUSATA MEXIY ZN*" U U3C/IeBaHNTE LIeHTPOBE;
(3) 6uxa mu MoI/IN APYTY ABYBaneHTHY KaTnoHy Kato Ca*" 1 Cu?* 1a 3aMeCcTAT HaTUBHUSA
LVMHK; (4) KaKBO € BIMSHMETO Ha [Me/leKTPUYHATa KOHCTAHTa Ha CPefjaTa BbpXY HabIio-
paBaHuTe npouecu? [lonydeHnTe pesyaTaT passiCHABAT HAKON ACIEKTH OT OMOXUMMSI-
Ta Ha [HKA, CBBP3BAHM C IATOTeHe3ara Ha Retinitis pigmentosa, u ca opopmeHn B cra-
TUS, USIIpaTeHa B criucanue [1].

bnaromapHocTun

Huxkonera KupyeBa uskaspa uckpeHure cu 6marogapHoctu KbM Hannonannara nporpa-
Ma ,MIafn y4eHn 1 HOCTROKTOPaHTH , pMHAHCHpPaHa OT MMHUCTEPCTBOTO Ha 06pa3o-
BaHMeTO 1 Haykata ¢ PMC 577/2018 n 271/2019.

JInteparypa

[1]. [N.Kircheva, S. Dobrev, V. Nikolova, S. Angelova, T. Dudev, Zinc and its critical
role in Retinitis pigmentosa: Insights from DFT/SMD calculations, u3mpareHa B
crucaHue

KnouoBn AYMM: IVHK, POJOIICUH, TEOPETUIHN U3UNCIEHNA
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XumMmuAa Ha mamepuaAume | Xumua Ha MamepuaAume

(mpoxgbmxutenHocT 30 min) ce ycraHoBABa, 4e La-MopndunpannTe npobu mpurexa-
BaT pasnuyHa (GOTOKATATUTUIHA AKTUBHOCT B 3aBUCUMOCT OT TAXHATa KOHIIEHTPALVs:
2>1>3>0mol %. YcraHoBeHa e onTuManHara KOHIeHTpanus Ha ZnO/La npaxose - 2
| mol %. Te3n oToKaTanusaTopy MpoOsIBABAT Hail-BUCOKa GOTOKATAMUTUYHA eeKTUB-
HOCT U Hall-6pp30 pasrpakgaT 6arpuaoTo, pasTBOPEHO B leCTUINpPaHa Bofa. Excrepu-
| MEHTa/IHO YCTAaHOBEHMTE JaHHM Ce IOTBBPKAABAT M OT CTOHOCTUTE Ha CKOPOCTHUTE
xoHctaHTu (Pur. 16) Ha La-mopuduimpanmusa unHKoB okcuy. Haii-Bucokara CTOTHOCT
| Ha CKOPOCTHA KOHCTaHTa uMa npobata ¢ koHyeHTpanus 2 mol % (k = 0.0796 min™).

18. CUHTE3 U OXAPAKTEPU3WUPAHE HA YUCT U La-MOANPULINPAH |
ZnO 3A OTOKATAANTUYHN MPUAOXKEHUA

H. KvHeBa', A. BoxKuHoBa, K. MNMana3oBa

@axkyamem no xumua u dapmayus npu CY ,CB. KA. Oxpugcku®
Cogpua 1164, 6ya. Aelmc bayyvp 1

*E-mail: nina_k@abv.bg

12
ExonormynmaAr npo6neM npugobuBa r1o6aeH Xapakrep, MOPaju 3aMbpCsiBaHe Ha | @) 1 + Pure 200 4 1.0 mof La (é) ot
OKOJIHAaTa Cpefia B Pe3y/ITaT OT MHTEH3MBHATA CTONAHCKA [EVHOCT U 6bp3Us TeMI B 1. l,\! 020 meof%Le 03.0 monkLa E BoE L ey
pacTexa Ha HaceneHyeTo. Hamuanero Ha 6arpuia B peKuTe 1 MOpeTaTa OKas3BaT Bpej- | a8 E:\ﬁ\ ¥ < e H‘\\
HO Bb3JeiiCTBIE BBPXY XuBKUTe oprauusmy [1]. Te mpencTaBnsBar cepuoseH npobiem, 2 on | \.-%il“u._h_ £ .08 .'__,-" —
T'Bil KaTO ca TPYJHO OMOPAsTPaAMMM, XUMUYECKY CTAOU/THN U UMAT TOKCUYHYU eeKTH. | E b o S poa ¥
IIpes OCTIERHOTO leCETUIETIE TONAMO BHUMAHNE IPUBIMYAT POTOKATANNZATOPU MO- 04 “'““:;!:_" — g
AUUUUPAHU C PEAKO3EMHH eJIeMEHTH [2], KaTo [0 TO3M HAYMH Ce IOf00PABa TAXHATA | 0z "““-'E';;_-_#'_'_- :' E iz
eeKTUBHOCT. B TOBa M3c/eAiBaHe ca OXapaKTepU3UPAHN U CPAaBHEHM POTOKATAMIUTIY- on L _ _ . "1 S oo e
H1Te cBojicTBa Ha YncT ZnO n La-mopudunupan ZnO 3a pasrpaxkaHeTo Ha PeakTuBHO T a 0 za ar © o ! 2 3
YepHo 5. | Bpeme, Min La*, mol %

Crnenuduunara nopbpxHoct (BET) Ha La-mopmbunupanute npobu, HakaaeHU Ipu |

uzypa 1. QomokamaaumuyHa akmuBHocm Ha ZnO moguduyupaH ¢ pa3auyHa La KoH-
100°C ca pepcraBeny B Tabmuua 1. Guzypa 1. ® guduyupaH c p:

ueHmpauua (a) U CKOpoCMHU KOHCMaHmu Ha homoramaanu3a (6). HauanHama

Ta6Auya 1. CneyuduuHa NoBbpxHOCM Ha yucm | KoHueHmpayua Ha PeakmuBHo Yepro 5 e 20 ppm.

u MoguduuupaH UUHKOB okcug

La — mogudpuyupaHu CneuucuyHa C yBennyaBaHe KOHIIEHTpal[MATa Ha La’!, eHeprusAra Ha 3abpaHeHaTa 30Ha CTaBa IO-BHU-

ZnO npobu

noBbvpxHocm, m?/g + 3%

COKa U IO-TSCHA, KOETO BOAY 1O epeKTUBHO pasfiensHe Ha [BOMKuTe e —h*. Axo La’*

0 10.30 KOHI[eHTpalMs e TO-BUCOKa OT OITMMaHara (B Halus ciydai 2 mol %) HapacTBa 6pos

0.5 mol % 3.68 Ha QoToreHeprpaHuTe ABONKY. ChleBpeMEeHHO HapacTBa M OPOSIT Ha aKTUBHUTE LjeH-
TPOBE, KOMTO B TO3M CIy4Yall 3alI0YBAT A CIIY’KaT M KaTO peKOMOMHAIMOHHY IIEHTPOBe.

1.0 mol % 25.97 Karo pesynrar nmame 3ary6u Ha afcopbupaHara CBeTIMHHA eHeprus mog popMmara Ha

1.5 mol % 29.30 TOI/IMHA.

2.0 mol % 32.34 Jurepatrypa

2.5 mol % 31.52 (1]. T.Ohe, T. Watanabe, K. Wakabayashi, Mutation Research 567 (2004) 109.

3.0 mol % 3019 | [2]. S.Suwanboon, P. Amornpitoksuk, A. Sukolrat, N. Muensit, Ceramics International,

39 (2013) 2811.

Pesynrarute or BET ananusa nokaspat, 4e crenyuguyHaTa nopbpxHocT Ha ZnO/2 mol | KmouoBu mymu: porokaranusa, ZnO, ZnO/La, Peaktusno YepHo 5
% La (32.34 m?/g) e mo-ronsAMa ot Tasyu Ha uuct ZnO. YCTaHOBEHO €, 4e CTOMHOCTUTE

HapacTBar ¢ IoBuIIaBaHe Ha La koHIeHTpanusra o 0.5, 1, 1.5 u 2 mol % u cren ToBa Ha- |

MasiBar (2.5 1 3 mol %). EbekTsT Ha TO3M TapaMeThp OKa3Ba BAUsHNE BBPXY HOTOKaTa-

JIUTUYHATA AKTVBHOCT 3a pa3rpa’>k1aHe€TO Ha U3C/I€ABAHUTE OPTaHMYHN 3aMDPCUTENN. |

ExcniepyMeHTaHUTe pe3yaTaTH IokaspaT, de ZnO/La dorokaTanusaTopu mposBsaBaT
HO-BUCOKa e(eKTMBHOCT B CpaBHEHMe ¢ HeMOAMUIMPaHUs LUHKOB okcuf. Poroka- |
TaJIMTUYIHUTE CBOJICTBA Ha La-mMopudunupannte ZnO mpaxose (0, 1, 2 u 3 mol % La**
KOHIL[eHTpalys) ca mokasanu Ha ®ur. la. Ilo Bpeme Ha (OTOKATaMIUTUYHUS LIPOLEC |
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19. BAUAHNE HA TEMMNEPATYPATA BbPXY OOTOKATAAUTUYHUTE
CBOWCTBA HA ZnO GUAMUN 3A PASTPAXKAAHE
HA MAPALEETAMOA N XAOPAM®EHUKOA

H. KvHeBa', A. BoxKuHoBa, K. MNMana3oBa

@axkyamem no xumua u dapmayus npu CY ,CB. KA. Oxpugcku®
Cogpua 1164, 6ya. Aswetime Bayuop 1

*E-mail: nina_k@abv.bg

IIpeMaxBaHeTO M NPEYNCTBAHETO OT TOKCUYHU XUMMKAIM ¥ GapMaLleBTUUHY 3aMbp-
CHTeNM Ha OTHAaJZHUTE BOAY B MOMEHTA € eflHa OT Hail-Ba)XHNUTe U IPOOTeMHY TeMU 3a
KOHTpora ¥M. OrpOMHO BHMMaHMe € OT[ie/IeHO 3a IpIIaTaHeTo Ha (OTOKAaTaausa B
OKOJIHAaTa Cpefia 110 OTHOIIEHMe Ha BOJIUTE M 3a pasBUTME Ha eHepreTukara. IIpes mo-
CIe[HITe TORVHM, OOelllaBall] MeTOf, 3a IPeYMCTBaHe Ha OKOTTHATA Cpefia € OTCTPaHsABa-
HETO Ha OPraHMYHM 3aM'bPCUTENN B HUCKM KOHLIEHTPALIMM OT BOJUTE Ype3 OKMCIIeHNe
Ha MOJIEKY/IeH KMCIOPOJ, IIOf, iefiCTBMe Ha CTbHYeBATa CBET/IMHA. 3a Tasy Lel GOTOoKa-
Ta/IM3aTOPUTE C BUCOKA aKTMBHOCT TPsI6Ba fla 6bLaT ¢ foOpe pasBuUTa IIOBBPXHOCT, 3a ia
Cce M3I0/3BaT N0-e(peKTUBHO BbB GOTOKATaNUTUYHNTe peakuyn. [lopagy Tasy npudan-
Ha ca IpOBeJleHM HAKOJIKO TUIIa eKCIIePUMEHTH, 3a [ja ce U3ClefBa pOTOKaTaTMTUIHATA
aKTMBHOCT Ha 3071-Tell unmu ot ZnO, HaKaJeHM Ipy pasnudHu TeMmeparypu. Llenra
Ha Te3!) U3C/IeBaHMA € Jla Cé YCTAaHOBY KaKBO B/IMAHME OKa3Ba TeMIlepaTypaTa BbpXY
HOBBPXHOCTTA Ha GMIMa, KAKTO U 0 KaKBa CTelleH apMalieBTHYHNTe ekapcTBa (I1a-
patetamon 1 XnopaMeHNUKO) 1iie 6'bfaT pasrpafieHN B IPUCHCTBIETO Ha KaTalIu3aTop.

HOB’prHOCTHaTa MOpq)OIIOI‘I/IH Ha TBHKUTE (1)I/UIMI/I OT UVIHKOB OKCHJ C€ IPOMEHA B 3a-
BIUCUMOCT OT TeMIlepaTypara Ha HakansaBaHe. ToBa sicHO ce Bibk/ja oT SEM n3obpaskeHn-
ATa, mokazaHu Ha Our. 1. AKTMBHATA IOBBPXHOCT Ha IIOTyYeHNUTE C/I0eBe € M300paseHa
cxeMmarnyHo Ha Qur. Ir.

Quaypa 1. SEM usobparkeHun Ha ZnO
uAMU, NnoAYyYeHU Bbpxy
CMBKAEHU NOGAOXKU npu
pasAuYHU memnepamypu
Ha HakaAABaHe: (a) 100 °C,
(6) 300 °C u (B) 500 °C. Cxe-
Mamu4Ho npegcmaBaHe Ha
akmuBHama noBbvpHOCMHa
¢omorkamasumuyHume
duamu (2).
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Hanopasmepunre ¢punmu Hakanenu npu 100 °C (Our. la) mputesxaBaT IlmagKa HOBbpPX-
HOCT IOKPUTA C MaJIKIf, KpBIIu dacTuiy. O6pasyBaHeTO Ha MHOTO ITIAJAKV IOBBPXHO-
CTH MIpae Ba)KHa POJis 3a HAKOM IPUIOKEHNUs, HO He 1 3a ¢poTokaranusara. ETo 3aio,
¢unmute monydenu npu 100 °C mposiBaBaT Hali-H1CKa edeKTUBHOCT. [loBuIIaBaHETO
Ha TeMIIepaTypaTa Ha HaKajIsABaHe BOJY 10 yBelnu4aBaHe Opos, obeMa 1 pa3Mepa Ha raH-
runte. [aHIIMKUTE CTaBaT MO-TONEMM, a MOBBPXHOCTTA MO-XOMOreHHa. Tosu pened e
BB3NpousBoauM 3a ¢ymy, nonydery npu 300 °C u 500 °C (Our. 16,B), He3aBUCUMO OT
yC/IOBUATA Ha OT/IaraHe M HaKajABaHe. [loBMIIaBaHETO Ha TeMIepaTypara Ha HaKasd-
BaHe BOAM JI0 II0-pa3BUTa aKTVBHA IIOBBPXHOCT Ha (QUIMUTE, KOETO OKa3Ba BIMAHINE
BBPXY HOTOKATATUTUIHNTE UM CBOIICTBa (Dur. 2).

0.20 0E
(a) 08 | . 1 (8
D.ls ImpUELLE -i-
T i~ 3 I A b
5 o0 APTR L 3 5
E B b n OO0 T E = 01373 mir
: = 02 vy = 0,908 i
oos 4 b, = i SR ! g i
P 84 : c, = 014G
_ ¥ =
oo “_n-'-i s i 5 5 5 o s, J bl =
Bpawue, yaconn Bjpe e, 4o

Quaypa 2. 3aBucumocm MerKgy HamypaAeH A02apumbM Om KOHUEHMPAaYUOHHOMO OMHO-
weHue u Bpememo Ha 06AbUBaHe 3a paszparkgaHe Ha (a) Mapauemamoa u (6)
XnopamgeHukoa usanoasBaliku ZnO duAMu Kamo homoramaausamopu.

Toukute ZnO ¢unmu Hakanenu npu 500 °C umar Hait-Bucoka edexruBHocT (Ilapa-
meraMorn — 12.24 % u Xnopambenukon — 39.22 % 3a 4eTUpH daca), JOKaTo IpobKTe I10-
mydenu npu 100°C uMar Hait-Hucka aktuBHocT (ITapaneramon - 1.99 % u Xnopamde-
HUKOT — 5.88%). O6sCHEeHMETO 3a Te3N Pe3yATaTH ¢ KOMIUIEKCHO U 3aBJICY OT MHOTO 1
pasanuHy GaKTOpU — MO-pa3BuTa MOPGONOTMA U TAHIIMITHA CTPYKTYpa, HO-TONAMA
TPanaBoCT ¥ MO-TOJIEMIU PasMepPy Ha KPUCTATUTHU Ce MTOCTUTA C IOBMIIABaHE TeMIlepa-
TypaTa Ha HaKaJABaHe.

Knrouou gymm: ZnO, 3on-ren punmu, porokarannsa, papmMaleBTUIHY TeKapCTBA
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20. EMNP NSCAEABAHE HA CMEC OT 3AXAPO3A U ACKOPBEMHOBA
KUCEAUHA OBAB4YEHA C TAMA Ab4A

. KaparupoBa’, H. A. MlopgaHoB

MHcmumym no kamaaus — BAH
Cogpua 1113, ya. ,Akag. I. BoHueB“6a. 11

*E-mail: daniepr@ic.bas.bg

VsBecTHO e, 4e 3aXxapo3a 1 aCKOPOMHOBA KICe/TMHa II0Ka3BaT JOOPU Pe3y/ITaTu KaTo Bo-
3MMeTPUYHY MaTepyaly Ipu uscaefBate ¢ EnekrpoHeH napamarauteH pesonanc (EITP)
criekTpockonus [1-3]. Bee omie o6ade nMa 3HaYMTeIeH MHTEPeC OT MOJOOPABaHe HA TOY-
HOCTTa M IPelM3HOCTTA Ha CHIeCTBYBAIUTe CUCTEMU, KAKTO U KbM Pa3pabOTBAHETO
Ha HOBM CHCTeMH C IOJOOpeHM XapaKTepUCTUKY. VI310/I13BaHeTO Ha HeCTaOM/IHN Opra-
HUYHU pajiuKany B MaTpUIla Ha HEOPTAHNYHM MaTepualM € MHOBATUBHA Ve Ha Sato 1
Ikeya 3a fosumerpus [4]. Ilofo6HO Ha Tas3y ufes B HACTOALIOTO M3C/IeABaHe Ca CMECEHM
IBe OPTAaHMYHU ChefVHEHUA KAaTO 3aXapo3a M acCKOpOMHOBA KMCENIMHA U CMeCTa e U3-
CllefIBaHa B JiBe IIOCOKI: KaTO IIOTEHIIMAJIeH JO3MMeTPIYeH MaTepya ¥ KaTo MaTpuIia 3a
U3CIefBaHe Ha PafMO3alMITHUTE CBOJICTBA Ha aCKOpOMHOBA KucennHa. ClefoBaTeTHO
Iie/ITa Ha HACTOsIIaTa paboTa e M3CIefiBaHe Ha CMeCeH MaTepuas 3aXapo3a/acKopouHoBa
kucenyHa ¢ EITP cekTpocKonys 1 HaMMpaHe Ha ObIeLNTe My IPUIOKeHU . JJOKOIKO-
TO HM € n3BecTHO, EITP MeToa He e M3II0/I3BaH 3a Tasy IieJl [0 Cera.

3axapo3sa 1 acKopOMHOBa KucenuHa ca 3aKynenu ot Sigma Aldrich. ITpobure ce npuror-
BAT Ype3 CMeCBaHe Ha aCKOpOMHOBA KMCE/IMHA C HACUTEH) BOZHM PasTBOPYU Ha 3aXapo3a,
HOC/IEIBAHO OT ChbyTasiBaHe Ha pa3TBopa. VI3Mo/3Ba ce pas3niyHa KOHIEHTpalus Ha ac-
KopbuHOBaTa Kucennua — 2, 5, 30 1 50 %. OT Bcsika cMec ca IPUTOTBEHN TPU PooM 1 ca
061 pueHN ¢ rama 1buy (M3TouHuK *’Cs, MowHoCT - 200 Gy/h, nosa 20 kGy). O6npuBane-
TO Ce M3BBPIIBA Ha BB3AYX IIpU cTaliHa TeMiepaTypa. Cie 06/1puBaHe BCUYKM IPoOu ce
CHXpPaHABAT B 3aTBOPEHU HAIIJIOHOBY TOPOMYKY B €KCUKATOP IIPY CTaliHA TeMIlepaTypa.

EITP cnexrpute ca pernctpupanu Ha JEOL JES-FA 100 EPR cmexTpomeTsp, padorelt
B X-{MaNIa30H OT Y€CTOTH, CbC CTaHfapTeH TE & pe3oHaTOp mpu cTaliHa TeMIeparypa.
ITpu mpencraBsHe Ha pe3yaTaTUTE Ca OCPEJHEHN eKCIIePMMEHTATHY JaHHY OT TPHU IO-
cnepoBatenHu u3MepBaHus Ha EIIP criekTbpa Ha Besika Ipo6a. ITo To3u HauMH ce MOCTH-
ra Bb3IPOMU3BOAMMOCT B paMkuTe Ha + 2 % (SD = 0.01).

B Heo6mpueHM 3axapo3a M acKOpOMHOBA KucennHa He ce peructpupar EITP crekrpu.
O6npyeHNTEe MHAVBYUAYATHYU IIPOOY OT 3aXap U ackop6uHoBa KucennHa umar ETIP cnek-
TBP, TUIINYEH 3a Bceky OT TAX (Pur. 1). B crekTbpa Ha cCMeceHMs MaTepyas JOMMHUpPa
CMTHaJa Ha 0O/'bueHa 3aXapo3a, IOKATO CIIeKTbpa Ha aCKOPOMHOBA KICeNINHa He ce pe-
TUCTpUpa. BB3MOXHMTE IPUYMHM MOTaT Ja 6BAAT HPUIIOKPUBAaHEe HAa CUTHATNUTE VN
B3aMMOJEIICTBIE MeX/Y PaiUalilMOHHO UHAYIIPaHNUTe CBOOOTHN PaiUKaIi B aCKOpOu-
HOBa KMCEe/IMHA J 3aXapo3a.

YcranoBeHo e, ye uHTensurera Ha EIIP curnana Ha saxaposa B CIIeKTbpa Ha CMECEHUA
Marepuan HaMajiAaBa. HpOMHHaTa B MHTECH3UTETA € II0-TO/IAAMA OT IMOHM>XEHMETO HAa KOH-
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Quaypa 1. EPR cnekmbp Ha 06AbueHa: a) 3axapo3sa; b) ackopbuHoBa KuceAuHa.

LIEHTpaIATa Ha 3aXapo3a ) MO-To/IsIMA OT TpelIKaTa Ha M3MePBaHeTO, C/IelOBATE/THO Ce
IB/DKYM Ha MPUCHCTBUETO HA acKOpOMHOBaA KucenuHa. VI3BeCTHO e, 4e acKOpOMHOBaTa
KJCe/IMHA MIPOsBABA aHTMOKCU/JAHTHY CBOJICTBA M MOXe Ja y/IaBs 4acT OT CBOOOTHMTE
pajyKanu MHAYLMPaHM B 3aXapo3a, KOTaTo IBeTe BellleCTBa ce 0OIbYBAT eJHOBPEMEHHO.

HO}IY‘{CHI/ITQ pe3ynTaTu 1MoKa3BaT, Y€ CMECEHMA MaTepua 3axapo3a/ac1<0p6MHOBa Kn-
Ce€NnMHa NpoABABa IIO-HMCKA YYBCTBUTETHOCT KBM paananyAa B CpaBHEHUNE C 4YUCTaATa
3axapo3a 1 Imopajgy ToBa HeE € 1106’1)13 AO3MIMETPUYEH MaTEpUAJL. Vmaitku npenBul TbKaH-
HO-€KBUBaJICHTHUTE CBOMCTBA Ha 3axXapo3a 1 aHTUOKCUJAHTHUTE CBOJICTBA Ha aCKOp6I/I-
HOBa KICe/MHa, MOHMKaBaHeTO Ha MHTeH3uTeTa Ha EIIP curuama B cmecenust MaTtepuan
€ II0OKa3aHuIe, 4e aCKOp6I/IHOBaTa KJCe/NMHa UTr'pae ponATa Ha pafgMKa-yjlaBAlll areHT 110
OTHOILIEHNE Ha 3aXapo3a.

brarogapHocTn
ABTopuTe 6marogapAT 3a puHaHCOBaTa nmopkpena Ha Poup ,,Hayuun uscnensanns” (Jo-
rosop HoMep KII-06-H39/12).

JIuteparypa

[1]. P. Fattibene, T.L.Duckworth, M.E. Desrosiers, Appl. Radiat. Isot. 47 (1996) 1375.
[2]. M. Polat, M. Korkmaz, Anal. Chim. Acta, 535 (2005) 331.

[3]. H. Tuner, M. Korkmaz, J. Radioanal. Nucl. Chem., 273 (3) (2007) 609.

[4]. H. Sato, M. Ikeya, Appl. Radiat. Isot. 62 (2) (2005) 337.

KmouoBu mymu: EITP crieKTpocKomus, FO3UMETpUA, pafio3aliNTa, 06TbIBaHe

97


mailto:daniepr@ic.bas.bg

[O6uneliHa Hay4Ha cecun, nocBemeHa Ha 100-2oguwHUHama XumMmuAa Ha mamepuaAume
om porKgeHuemo Ha akagemuK leopau bauaHakoB

21. ONMOA3OTBOPABAHE HA RDF-TrOPBO 3A NMOAYYABAHE
HA BbIAEPOAEH AACOPBEHT N N3MOA3BAHETO MY
3A NMPEYNCTBAHETO HA NMNTEUHN BOAA

I. TeopzueB*, . CmolueBa, b. UuHuapcKu, b. NMempoBa

MHcmumym no opeaHu4Ha xumua ¢ LleHmbp no dpumoxumun — BAH
Cogpua 1113, ya. akag. I. boH4yeB 6. 9

*E-mail: wolfgang9061@abv.bg

TonemMu KonydecTBa OGMTOBYM M IIPOMUIIIEHN OTIAABLY Ce NEOHMPAT B CMETUIATA
Ha Bbiarapusi, o6yclIoBeHO OT IPOJB/KABAIIOTO HApACTBAaHE HA TPafiOBETE, KOETO
BOJY [0 [IPeTOBapBaHe Ha MECTHNTE CUCTEMI 32 YIIpaB/IeHMe Ha OTHambun. B pepuia
eBpOIIEIICKU CTPaHM [eNOHMPAHETO € CBeJeHO [0 HYy/Ia, KaTo OTHajbuuTe (XapTius,
I1acT™Maca M Jp.) ce U3Iona3BaT Kato anrepHatuBHO ropuso. RDF (Refuse Derived Fuel)
HpeCTaB/IsiBa CMeC OT MHYCTPUATHY U 6MTOBY OTIA/ LI U CHI'bP)KA JIECHO 3aMaIMMK
KOMITOHeHTH (HampyMep XxapTus, Iacrmaca). ClelnaaHy MallMHY HaMa/lsiBaT pasMe-
pa Ha YacTUI[UTEe HAa OTHAJBLVTeE, IIPECSBAT IV U TU pasfensaT ypesd MarHutu. OCHOB-
HITE XapaKTePUCTUKY Ha TBBPHOTO FOPUBO MONYYEHO OT OTHAJBLM Ca KaJOpUYHATa
CTOJTHOCT, IIeIleJIHO- 1 BIATOCHbPXKaHMe. TBBPIOTO TOPUBO OT OTHAXBLM Ce M3ION3-
Ba [IaBHO B IpoMuIiieHy u tomnouentpanu. RDF ce nsnonssa rmaBHo B paMKuTe Ha
EBporeiickysi Cbl03 - B CTPAHN € BUCOK CTAH[APT HAa PELMK/INpPAHEe HA OTIA[ LM, KATO
B ABcrpus, Tepmanus n Xomauaus. PasBuTueTo Ha MHAYCTPUANN3ALMATA B CBETOBEH
Maiab BOAYM M [I0 3aMbPCsBaHe HA MOAIIOYBEHNUTE U IIOBBPXHOCTHU BOAY, KOETO ce
OTpassiBa U B KAYeCTBOTO U HA IIUTEITHUTE BOAM.

Cropep Tupextusa 2000/60/EC (ot 23 okromBpu 2000 r.) Ha EBpomneiickus c’pio3 110 OT-
HOIII€EHNE Ha CTaHHapTI/ITe 3a Ka4yeCcTBO Ha IMTeVHaTa BOJa, BbB Bpmsxa C OIIa3BAaHETO Ha
OKOJTHATa Cpefia, MMa 33 MOTEeHI[MATHO OIIACHY BelleCTBa, 0T KouTo 20 ca IPUOPUTETHN
SaM'I)pCI/ITe}II/I BDBB BOANTE: TEXKKUM METa/IN KaTO KaﬂMV[ﬁl, JXVBaK "n I[p, apOMaTHI/I cbenm-
HeHu:A, n T.H.

3a fja ce monmyuM MUTENHA BOAA C BICOKO KauecTBO, EBponeiickuAT cbio3 mpepara fa
6paaT pa3paboTeHN MOAXOASII METOAY 32 IIPeYNCTBaHEHA BOAYU OT IIPUOPUTETHH 3a-
MBPCUTENN ¥ HOTEHLIMAIHO OIIACHM BellleCTBa.

Apcop6iuaTa NpefcTaBIABa CPABHUTETHO JOCTBIIBA I eBTUHA TEXHOIOTVA 3a BUCOKO-
edeKTMBHO IpeYncTBaHe Ha BOAM, IIOYTH 6e3 CTpaHMYHM MIPOAYKTY (KOTraTo afcopouu-
ATa ce KOMOMHMPA C BUCOKOe(EeKTUBHM ITPOLIECH Ha PereHepypaHe).

ITpoBexxar ce M3C/IeBaHMA 32 OTIOJI30TBOPSABAHETO Ha BBIJIEPOJICH alcCOPOEHT, IOy YeH
Ype3 M3IMON3BAHETO Ha paspaboTeH MeTop 3a mpepaborka Ha RDF ropuso /6urymHa
MyllaMa 3a HoKpusu. [TonmyyenuAr Ha 6a3ara Ha RDF ropuBoTO BBITIEpOEH aficOpOEHT
€ IPUIOXKEH 3a IIPpEeYNCTBAHE Ha BOOAM OT I/IHHyCTPI/IaHHI/I n 6I/ITOBI/I 3aMBPCUTENN.
Vi3cnenBaHa e Bpb3KaTa MeX/Y GU3MKO-XMMUYHITE CBOVICTBA Ha IIO/IyYeHUA aiCOPOEHT
Y IPUPOJATa Ha M3ABNAMYIAHNTe 3aMmbpcuTteny. OnpefeneHn ca GaKTOpuTe, OLpefesI
afICOPOLMOHHNSA KaaluTeT Ha BBITIEPOJHMS afICOPOEHT CIPSMO OIPee/IeH I, ONaCHNU
3a 3[IpaBeTO Ha YOBEKA CheJIMHEHNA.
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TO U HayKaTa

JInreparypa

[1]. E.Worch, Adsorption Tech. in Water Treat.: Fundamentals, Processes, and
Modeling, de Gruyter (2012) .

[2]. K.Gergova, N. Petrov, S. Eser Carbon 32 (1994) 693.

[3]. D.Savova, E. Apak, E. Ekinci, M. Ferhat Yardim, N. Petrov, T. Budinova, M.
Razvigorova, V. Minkova Biomass Bioen. 21 (2001) 133.

KniouoBu gymu: RDF- ropuBoTo, 6uTyMHa MylIama, afcoponus

99


mailto:*wolfgang9061@abv.bg
https://bg.wikipedia.org/wiki/%D0%A5%D0%B0%D1%80%D1%82%D0%B8%D1%8F
https://bg.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%81%D1%82%D0%BC%D0%B0%D1%81%D0%B0
https://bg.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B8%D1%82
https://bg.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%BE%D1%80%D0%B8%D1%8F
https://bg.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%BE%D1%80%D0%B8%D1%8F
https://bg.wikipedia.org/wiki/%D0%A2%D0%95%D0%A6
https://bg.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D0%BA%D0%B8_%D1%81%D1%8A%D1%8E%D0%B7

[O6uneliHa Hay4Ha cecun, nocBemeHa Ha 100-2oguwHUHama XumMmuAa Ha mamepuaAume
om porKgeHuemo Ha akagemuK leopau bauaHakoB

22. PABPABOTBAHE HA HOB METOA 3A CMHTE3 HA BbT'AEPOAHA
NAHA NOAYYEHA BE3 N3MOA3BAHE HA HAAATAHE N
CTABUAU3UPALLIA OBPABOTKA

. CmouueBa, I. TeopaueB, b. LluHuapcKu, B. NMempoBa

MHcmumym no opeaHu4Ha xumua ¢ LleHmbp no dpumoxumun — BAH
Cogpua 1113, ya. akag. I. boH4yeB 6. 9

*E-mail: racheva89@abv.bg

BbrepogHara IsiHa IpUTeXXaBa MHOTO JOOPM IIOTEHIINATHY Bb3MOXXHOCTHU KaTo Mare-
pua 3a IpuIoKeHMe B TOIUIMHHATA TeXHNUKA, IIOACU/IBALL MATePUal M eBTHHA a/lTepHa-
THBA Ha BBITIEPOJHUTE BIaKHA 32 CTPYKTYPHU KOMIIO3VILIMOHHM MaTepyann. YHUKaI-
HITE U PasHOOOPAasHM CBOJVICTBA HAa BBIIIEPOJHATA IIsIHA Ce AB/DKAT HAa TPUU3MepHara
rpaduTONOf06HA MUKPOCTPYKTYpa Ha IUTaMEHTUTE, KOUTO OGOPMAT IIopu. Bb3aMox-
HOCTHTE 3a IIPUJIOKEHIe Ha BBIIEPOJHATA IIsIHA C PAs3INYHY XapAaKTEPUCTUKI Ca ToJIe-
MM, HO II0-OCHOBHUTE OT TSIX Ca: KOCMIYeCKa TeXHMKA — aHTEHHU CUCTEMH, YPeu Ha
6asara Ha KOMIIOSWUTH, OITMYHA allapaTypa, PaKeTHN ABUTATENN, TEPMUYHA 3alLNTA;
eHepreTyKa — elleKTPOAY 3a 6aTepuu, TOPUBHM KJIETKM, IP'BTHU 32 S{PEHNU PeaKTOPH; BO-
eHHa UHAYCTPUsS — CBPBXJIEKM OPOHMPAHU SKUIETKH, TOIIOOOMEHHULY, ,HEBUANMU"
6oenpuracy; aBTOMOGM/IHA MHAYCTPYUS — aMOPTUCbOPY, KaTa/lIN3aTOPHU KOHBEPTOPI;
CTPOUTENCTBO — abpasuBM, AHTUAKYCTUYIHY [OJIeTa, (GUITPY, IPOTUBONOKAPHA U30/Ia-
1, TOIIOM30MALNS, celioBe; MEANIMHA — USKYCTBEHNU IIPOTe3M U 3BOHN MHIIIAHTH
[1-6]. OcBeH TOBa mopecTaTa CTPyKTypa Ha BBIJIEPOHATA IIsHA [aBa BB3MOXKHOCT 32
mobpa azfcopbuys Ha BBIHM OT MUKPOBBIHOBATA OO/IACT, KOETO sI IIPaBU MaTepuas C
HepCIeKTUBHY aHTUpaiapHu cBoiictBa. Klett u gp. momydyaBar BBITIEPOHA IIsIHA CBC
crierMYHa TOIUIONPOBOAHOCT 6 I'BTY II0-BMCOKa OT Tasu Ha Cu 1 5 I'bTH MO-BUCOKA
or Tasu Ha Al - TO3u MaTepuan MMa rojisAM IOTEHIMAT 32 IIPUIOKEHIE B IPOLLECOPHN
pajzuaTopy 1 TONIMHHY ferna [7].

IMInpoxata 06/1acT Ha IPUIOXKEHNE Ha BBIJIEPOJIHATA IIsTHA OIIpefie/isl 3SHAYMTEeTHNU A NH-
Tepec KbM pa3BMBaHe Ha HOBYM METOZNM 3a ITOTTy4aBaHe I PasMMpsABa CIEKTbpa HA Bb3-
MOYXHUTE IIPEKYpPCOPH.

B pesynTaT Ha mpoBeleHM M3CIefBaHMs Oellle paspaboTeH HOB METOF, 3a IIOTydYaBaHe
Ha BBIVIEPOfHA IISIHA C Pa3sBUTA, CPABHUTENTHO PETy/IsIpHa IOPecTa CTPYKTypa U TOJIs-
Ma MeXaHUYHa SIKOCT. MeTOA'bT Ce OCHOBaBa Ha TEPMOXUMMYHA 06paboTKa HA CYPOBU-
HATa, KOSITO II03BO/IABA [UPEKTHO IO/yYaBaHe Ha FOTOBA 3a IIO-HATATDBIIHA TEPMUIHA
06paboTKa BBIIIEpPOLHA IsIHA KaTO ce M30sArBa M3MON3BAHETO HA BMCOKO HA/sATaHe U
HOI'B/IHITEH €Tall - CTabunu3aronHa obpaborka. [IpumaraneTo Ha TO31 OIPOCTEH, HO
eeKTUBEH METOJ HaMaJIsIBa ChIECTBEHO Pa3Xo/a Ha eHepris Py IPOU3BOACTBOTO Ha
IsIHATa, U3051rBa ce HY)X/aTa OT HAKOMU CK'bIIO CTPyBally ammapary 1 MaTepuann. Tosa ro
[paBy 3HAYUTETHO UKOHOMWYECKH [TO-U3TOLEH.

brarogapHocTn
ABropuTe 61arofapAT 3a GMHaHCOBATa IIOJKPeIa 110 MPOEKT ,, M/Iajy y4eHM U HOCTOK-
ropanTn‘ DCM No 577 / 17.08.2018 Ha MUHNCTepCTBOTO Ha 06pa3yBaHMETO VI HAyKara.
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23. EQEKTUBHOCT NPUN U3NOA3BAHETO HA NOHHU TEYHOCTU
3A NSBBANYAHE HA OPTAHU4YHN KNCEAUHIN

C. )KuBkoBa

MHcmumym no uH»eHepHa xumua — BAH
Cogpua, 1113, ya. ,Akag. I boHuyeB*, 6. 103

E-mail: svetlanazhivkova@yahoo.com

OpI‘aHI/I'—IHI/ITe KHNCENVMHN Ca OTPOMHO KOJINYECTBO 6MOXMMUYHNI BelleCTBa MINPOKO
Ppa3npoCcTpaH€HM B IIpupojara. MHTepeC"bT KDBM TAX C€ olpenenda OT INPOKOTO UM "
pa3H006pa3H0 IIpNIOKEHNE B Pa3/INIHN obmacTu Ha IIPOMUIIJIEHOCTTA — XPaHUTETHO-
BKYyCOBa, (bapMaLIeBTI/I‘{Ha, TEKCTU/IIHA, KOJXKapCKa, XMMIN4Y€CKa 1 ApYyTU. MI‘pa}IT " MHOT'O
CbLIECTBEHA POJIA BPB BCEKMIHEBHNA HI J)KMBOT, 3allJOTO Ca 3aCTBPIIEHN B MHOT'O ITPOAY-
KTH. OpI‘aHI/I‘{HI/ITC KJMCENMHN 4Y€CTO NIPUCDHCHTBAT BB q)epMeHTaLU/IOHHI/I cpenn, KakTo
M OTHANAT OT PA3/IMYHU MHAYCTPpUA/THU ITPON3BOCTBA, OT KBAETO € J)KE€TaTE/THO a 6"])I[aT
M3BJIEYE€HN, pa3[1€/IEHU ! OIIOJI3BOTBOPEHN.

Kap6OKCI/IHHI/ITe KMUCENUHNU Cce nonyanaT 10 XMMNYEHU U MI/IKPO6I/IOHOI‘I/I‘~IGH II'bT. HpI/I
HO/Ty4aBaHeTO UM upe3 GpepMeHTal A Ha 611oMaca, IpoLecbT 0OMKHOBEHHO IIPOAbKA-
Ba HSIKOJIKO JeHOHOLIV I, HO e(peKTMBHOCTTA Ha IIpolLieca He e Bicoka. KoHeHTparus Ha
HO/TyYeHaTa KMCe/IMHATa e HUCKa [IOpafyl HaTpyIIBaHe Ha CBOOOJIHA KMCE/MHA B CpefiaTa.
3a #a ce HaManyu IPOAYKTOBOTO MHXMOMpPaHe Ha OMONOTMYHNA IIPOLieC € HeOOXOAIMO
Jla ce OCBIIEeCTBY HENPEK'bCHATO OTBEX/aHe Ha KpaliHuA NPOAYKT in situ B mpoleca Ha
HEroBOTO ITOJTyYaBaHe.

CoplllecTByBaT Hali-PasINyHy Bb3MOKHOCTH 3a M3BIMYAHE M Pasfie/iiHe HA KOMIIOHEHTH
ot Teunn cpennu. IIpes mocnenHoTO HeceTunetue, BogHu ABydasuu cucremu (BIC), 6a-
3MIpaHM Ha IOHHY T€YHOCTU (MT) ce IIpUIaTaT YCIIEUIHO B Pas/IMYHM IPOLECY Ha U3B/IU-
YyaHe U pasjie/lsiHe, BKIIOYBAIIY U IPOILieca TE€YHO-TeYHA eKCTPaKL M.

Vonnure teunoctn (JIT) ca ronsAma rpymna opraHuYHM CheAnHeHUs. IIpefcTaBnsasar
COJM, CHCTABEHU SISO OT JIOHYM — OOMKHOBEHO TOJIAM acMMeTPUYeH OpraHMYeH Ka-
TUOH ¥ OpTaHVMYeH M/ HEOPTaHMYeH aHMOH. TUIMYHYU KaTMOHN Ca MMMZA30/11eB, IIN-
ponupuHMeB, aMOHNMeB Wiu GpochonneB. KbM KaTuoHa OOMKHOBEHO Ca IPMKPENeHN
PasIMYHM 110 6pOI ¥ TOIeMIHA OPTaHMYHY I'PYIN. AHMOHNMTE MOTaT fa O'bjaT MajIKy
HEeOPraHMYHY JIOHM — XaJIOTeHU/IHY (XTIopufeH, 6poMusieH), cyndatu, HUTpaTu u ap.,
VLY TOTIeMM OPTaHMYHM aHUOHM — eTHICYydaTeH, TpudnyopoaneraTer TpudryopoMe-
TIICYNGOHMIaMuieH 1 Ap. KaTnoHa, aHMOHA M IPUKpPeIeHUTe KbM TAX OpraHUYHU I'Py-
IV OTIPEfIeNIAT CBOMCTBATA Ha Te3M CheVTHEeHMA.

B HacTosmara pabora ca nokasaHu Koe(UIMEHTUTE Ha pasNpee/ieHne Ha HAKOU Opra-
HUYHU KMCENTNHY (4eTUPH e[JHOOCHOBHY, JiB€ IBYOCHOBHM 11 €[JHa TPUOCHOBHA), IIOTy4e-
HU NIPY eKCTPAKIMA C IIPeJiCTaBUTENN Ha OCHOBHUTE TPYIIY IOHHY TEYHOCTU — aMOHU-
eBI1, UMIa30/1eBn 1 pochoHmeBn.

B "saxon crydan IpujaraHeTo Ha VT B TeyHO-TeyHaTa €KCTpaKOus BOAM A0 M3B/INYA-
HE Ha LICZIEBUTE CHbEOAMHECHMA B 3BHAYUTE/ITHA CTCIICH, B CZIEACTBME HAa KOETO C€ IIOBUIIIABA
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eeKTMBHOCTTA Ha IIPOLieca, IOy YaBaliKy IO-BICOKY CTOIHOCTY Ha XapaKTepHUTeE KO-
nuyecTBenyu napamerpu. C usnonssanero Ha VIT ce chkpamaBa 3HAYMTENTHO TEXHOTIO-
TMYHOTO BpeMe Ha IPOBeX/JaHe Ha ChbOTBETHMA IIpollec.

OT nmoka3aHuTe Pa3ynTaTy 3a €eKCTpaKLMATa Ha IIPUPOAHU OPTaHUYIHNM KMUCEIMHUN Ype3
JIOHHU TEYHOCTU € BUAUMA MIPpECIIEKTUBHOCTTA ITPU M3IIO/I3BAHETO Ha MT IIpy U3BJIN-
YaH€ Ha KUCEJIMHU KAaKTO OT q)epMeHTaHI/IOHHI/I cpeny, Taka 1 OT OTHAaAbYHM BOAU OT
Ppa3nnvHM NIpOU3BOACTBA.

B pesynTaT Ha HOHY‘{eHI/ITe KOJIMYECTBEHUTE XapaKTepI/ICTI/IKI/I Ha npoueca eKCTpaKLU/IH
Ce YCTaHOBABA YCIIEIIHO peay3ypaHe Ha U3BIMYaHE, OT IJIefHA TOUKa Ha CKOPOCT I Ce-
JIEKTVBHOCT 10 OTHOIIIEHNMe Ha KIcennHaTa. [onydeHnTe pesynTaTu 3a U3BINYaHe Ype3
BOJHIU [iBy(dasHy cucTeMy 6a3upaHu Ha T OIIpeNeNnAT KaTo COMMJIHA OCHOBA 32 pas-
BUBAHETO Ha e(DeKTVBHM eKCTPAKLMOHHY TEXHONOTUM. T'bil KaTo OIpefeAILo 3a n360-
pa Ha peaKLMOHHA CUCTeMa, KOSITO IIfe Ce M3II0/I3Ba, € He CAMO IIPUPOJaTa Ha KOMITIOHEH-
Ta M UBUCKBAHMATA K'bM YMCTOTATa HA KpaﬁHI/IH HpO}IyKT, a U IIeHaTa Ha Hpoueca KaTo
1151710, MACOBOTO M3MO3BaHe Ha VT B MpOMUIIIIEHY MaIaby € BCe olile OTPaHNYeHo.

KnouoBu AyMHM: OpTaHMYHN KUCEJINHMN, JIOHHU TEYHOCTHU, BOOHU HBy(l)aSHI/I cucremn,
€KCTpaKuAa
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24. ENP NSCAEABAHE HA TAMA-OBABYEHU NMYEAEH NPALLEL,
MPOMOAUC N NYEAEH BOCBHK. ONMPEAEAAHE HA
AHTUOKCMAAHTHATA AKTUBHOCT HA NYEAEH NPALLUEL

K. AnekcueBa', P. MaageHoBa', H. ConakoB?, K. AoeuHoBcKa?

"MHcmumym no kamaau3 — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
2/lHcmumym no KpuobuUOAO2UA U XpaHUMEAHU mexHoAo2uu — CeAcKocmonaHcKa akagemua
Cogpua, 1407, 6ya. YepHu Bpbx Ne 53

*E-mail: kati@ic.bas.bg

ITyenHKTe IPOFYKTHU Ce OTIMYABAT C BICOKA IIOTPeOUTE/ICKA U Ta3apHa CTOIHOCT. YHH-
Ka/JTHMTEe MM Ka4ecTBa I'M NPaBAT He3aMEHUMU B PasIM4HM 00/IaCTY Ha XpaHUTeIHaTa
MPOMUIIZIEHOCT, MeAUIIMHA, KO3MeTuKa 1 Ap. [TuenmHuTe NpORyKTU ca M3KTIOUUTETHO
6oraTy Ha 3IPaBOCTOBHY ChefUHEHs], KATO eH3UMM, IPOTEUHN, aMUHOKUCETIMHI, JIU-
nuay, GeHOMHN ChefUHeHNs, BUTAMUHI M MUHEpPaI, aHTUMOKCUAAHTH. TsAXHaTa CTe-
punmsanusa He TpsibBa Aa Ce M3BDBPIIBA C IOMOLITA Ha TOIUIMHHA 06paboTKa, 3a fja ce
IpefoTBPaTH pasrpakiaHe Ha 3axapuTe u nporenHute. [lopagu ToBa CTYHEHOTO 06e3-
3apa3sABaHe ¢ raMa-/I'buy IpUAo6MBa BCe MO-TOMNAMA MOIMY/LAPHOCT.

Ha EIIP ananus ca nopaoxXeHy fABe PeKONTH OT mueneH npauiel]. ClieKTpuTe npeau u
cren, 06mbuBaHe MoKasBaT Fe** B TeTpae[pyyHO 1 OKTaepuIHO 06KpbxKeHme. lInpuHa-
Ta 1 g-pakTopbT 2.1457 Ha mmpokara muHuA B EIIP ciekTpute mpepmonarat gBsa mpu-
HOKpPUBAIIM Ce CIIeKTbpa: Ha Fe’* B okTaepuyHO 06KpBKEeHNe U CIeKTBP Ha Mn** jioHu.
Crep; raMa-o6/1puBaHe Ce MOsIBSABA TeceH cUrHal npu g 2.0053, YuiiTO MHTEH3UTET Ce
yBenu4aBa 3HaUMTETHO C yBelM4YaBaHe Ha IpuaoKeHara jjosa. [lpunucsa ce Ha Kucno-
pon-LieHTpUpaHu cBo6oRHY pafuKanu. Hama pasnuka mexxay EIIP criekTpute Ha iBeTe
U3CTIeiBaHM PEKONTH, OCBEH KOMMYECTBOTO MHAYIMPAHU CBOOONHY pafiKaIiL.

E(l)eKTa OT raMa-CTrepuansanguAara B'I)PXY AHTUPANVKAJIOBATA aKTVBHOCT Ha ITYEJIEH IIpa-
mer; 6ellle OLeHeH M3MIOI3BAIKY CTAOMIHNA CBOOOAeH pagnkar 1,1-nudennn-2-nukpu-
xuppasun (DPPH). Pesynratute 3a pexonta 2018 nokassat, ye DPPH panukan-ynapsiia-
Ta aKTMBHOCT CJIef] pafualMoHHa 06paboTka Ha mpobure, o6mbuenn ¢ 2 kGy Hamanssa ¢
oko710 7%. OT Apyra cTpaHa, IpM peKoJITaTa Ha IT4esieH mpaurel ot 2019 r. ce HabnoaBa
JIeKO yBenuyeHue ¢ npubausuTento 10% mnpu oonpuenure ¢ 5 u 10 kGy mpobu. Tesu pe-
3yITaTy Ca B CBIVIACHE C JaHHUTE 32 epeKTa Ha 0OTbYBAHE BHPXY 001IOTO PEHOTHO Cb-
IbpXKaHue B OTAeNHNUTe Ipo6u. CrefloBaTeHO MOXKEM fja 3aK/TI0YMM, de HaMalsBaIiaTa
AQHTMOKCUIaHTHA aKTUBHOCT IIpU 06 byeHaTa npoba ¢ 2 kGy ot pexonra 2018 ce Abmxu
Ha HaMaJIsIBaHeTO Ha 001I0TO ChABpKaHNe Ha moiudenonu ciuen obrpuBane. Habmona-
Ba Ce yBelMYaBaHe Ha aHTMOKCUMIAaHTHATAa aKTUBHOCT IIpK 06/IbueHuTe Ipodu ¢ 5 u 10
kGy ot pexonta 2019, BeposTHO Opaay 06pasyBaHEeTO Ha ITOBeYe aHTMOKCULAHTHM Cb-
eOMHEeHN A, HOHY‘-IeHI/I npn rIIeCprKTypI/IpaHeTO Ha HO—BI/ICOKOMOTIeKyHHI/I HO}U/I(l)eHOHHI/I
CBheOMHEHNMA B II0-MAaJIKUI CprKTyp]/I.

CUTHATBT OT MHAYOUPAaHUTE OT ramMa-o6apYBaHe CB06OHHI/I painKaaun B ITYE€/IEH IIpa-
men ce yBenn4vaBa ¢ Jo3aTa 1 MOXXe 1a 6’bﬂe pPeruCTpupaH B NpOAB/IDKEHME Ha 160 OTHN
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@uaypa. 3aBucumocm merkgy npoueHmume DPPH pagukaa-yaaBawa akmuBrocm
u KoAudecmBomo (ml) ekcmpakm Ha nuyeAeH npaweu, om pekoamu 2018
u 2019

cref paguanoHHa o6paboTka. 1o To3y HauMH UAEHTUUUMPAHETO HAa FaMa-CTePUIU-
3aI[UATa € Bb3MOXKHO 3a T03M Meprofi. ChAbPKAHUETO Ha NONM(EHONTHN ChbeIHEeHUs B
pexonTa 2019 e mo-Hucko ot 2018 r., KOeTO ChOTBETCTBA Ha AHTUPA/IMKAIOBATA aKTUB-
HocT. [IpoyuBaHeTO ITOKa3Ba, Ye HAMa IMHeHa Kopelalst MeX /[y 03aTa Ha 06/IbuBaHe
U CBADBPKAHMETO Ha deHomu U GIaBOHOUAY, KAKTO M aHTHOKCHAAHTHATa aKTUBHOCT.
CrnemoBaTeIHO, 3a Ja ce ONTUMM3MpA [o3aTa Ha OOIbUBAHEe Ha ITYe/eH IIpallel] C e
mesuHGeKUMs U YAb/DKaBaHe Ha CPOKA Ha TOTHOCT, KAKTO 1 MOBUIIABAHE HAa aHTUOKCHU-
HaHTHATa aKTMBHOCT, OIpe/e/ITHETO TPsAOBa Ia ce M3BBPLIN 3a BCAKA OTHETHA PEKOITa
TTYyesIeH Mpaitert.

ITpyu po6M OT IPOIIONINC U ITYeIeH BOCHK, 06mbueHu ¢ 2, 5 n 10 kGy He ce HabmonaBa
pasnuKa B CpaBHeHMe ¢ HeoOmrbueHNTE IPOOY, HAl-BePOSTHO MMOPajy TeHepUpaHe Ha
KPaTKO-KMBYIM CBOOOAHM pafvKamy. PekoMOMHAIMATA UM 3aBUCK VM OT XUMUIHIUS
CBCTAB Ha M3C/IEABAHNTE IIPOOI, a MIMEHHO IIPeBeC Ha CMOMUCTY CheANHEHN s, BOCBIH
U eTepUYHM MacIa.

bnaromaprnocTu
Asropure 6marogapat Ha Qoup ,,Hayunu nscnensanus mo mpoext KII-06-H 39/12 3a
¢duHaHCOBaTa MOAKpera.

KnouyoBu AYMM: ITY€THN IPONYKTU, ramMa-CcTepuan3annd, aHTUOKCUAAHTH, EIIP
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25. ENP AHAAN3 HA TAMA-OBABYEHU BAAEMWU U OPEXN

K. AnekcueBa*, P. MaageHoBa, . KapakupoBa

MHcmumym no kamaaus — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail: kati@ic.bas.bg

Tama-061BpYBaHETO BOAY 1O O6pas3yBaHe Ha CBOOONHY PafjiKali B XpaHUTETHUTE IIPO-
AYKTH, KOUTO Ca OTHOCUTETHO CTabMTHM BB BPEMETO 1 CIeOBATETHO JIECHO Ce [leTeK-
tupar ¢ EIIP crmekrpockomus. [aMa-MHAyUMpaHUTe CBOOOLHM PafuKamu ca 0co6eHO
CTabM/THM B CyXUTe YacTH Ha XPaHUTE, KATO HAIIP. YEPYIIKU OT PasINIHN BUOBE LKL
B ciy4as Ha ETIP aHanus ca mop/oxeHy 4epyIIKu OT 6affeMu ¥ OpeXI.

ITpenu o6aBYBaHE IPY BCUYKM NMPOOY Ce PeTVCTpUpa efHa CUMHITIETHA JTMHNA, XapaK-
Tepusupala ce ¢ g-pakrop 2.0026. O6mpuennte npobu ot 6agemu u opexu mpu 10 kGy
u 25 kGy mokasBar TUIINYEH ,1ienyno3o-nofoben” ETIP criekTsp. Toit chabpKa fybner
OT crenMNYHM IVHUM B CIeACTBUE OONbUBAHE OT LIENYIO3eH pajMKayn (CaTeIMTHU
JIVHUM), PA3NONOKeHN Ha okomo 6 mT efHa OT [pyTa M yBelnMdYeHa MHTEH3VBHOCT Ha
neHTpanHaTa muHKUA. CatenuTHUTe MHUYU npousnusar ot C (5) BBIIepOf-IieHTPUPaH
IenynoseH pagukan. EfuHcTBeHO Hammumero Ha ,uenynosonofoben” EITP ciexTsp ce
CUNTa 3a HEBYCMMC/IEHO JIOKa3aTeJICTBO 3a IIPeAXOfHA pajualMOHHa 00paboTka Ha
XpaHU OT pacTUTeNeH NPOU3Xofl. BropuATr MHAyUMpaH OT raMa-IbuiuTe CUTHAI, € CUII-
HO MHTEH3MBEH CUHITIET ¢ g-akTop 2.0055, KOITO ce MPUIIOKPKBA C IPUPOJHATa clnaba
IO MHTEH3MBHOCT JIMHUA U ,,1enynosonofobunsa“ EITP cnekrbp. [aMa-061buBaHeTO He
Ipefu3BMKBa OIMa Pa3/IMKa B KONNIECTBOTO Ha CBOOOIHUTE Pa/IKaIy 3a IBETe JO3U
Ha 00/I'bUBaHe, ThIl KaTO He Ce HaO/MI0aBa 3HAYMTETHA PAa3NMKa B MHTeH3uTeTa Ha EITP
criekrpure 3a 10 kGy u 25 kGy.

KuneTukaTa Ha 3aTMXBaHe Ha pajuanuoHHO-MHAyHupaHuTe EIIP curnanm e BakHa
XapaKTepUCTUKA IPU XPAHUTETHNUTE IPORAYKTH, Thil KaTO C/Ief; 0O/IbUBaHe OTpaHNYIABA
MHTepBaja OT BpeMe, B KOITO MOXe Jja ce JoKaXke 06/puBaHeTO. VIMEeHHO 3a fja ce mmpo-
caepn CTa6I/UIHOCTTa BbBB BpeMeTO Ha CaTeJIUTHUTE IMHUU, TAXHATA KMHETUKA HAa 3aTUX-
BaHe bellle n3cefBaHa 3a mepuog ot 180 fHu cef o6rbuBaHe. PedynraruTe mokassar, de
BCUYKM M3CTI€ABAHY CUT'HAIM HAMa/IsBaT eKCIIOHEeHI[MamHO ¢ BpeMeTo. He ce HabniogaBa
3HAYMTETHA Pas3/MKa B KUHETUIHOTO [OBefeHne Ha obnbuennte npu 10 kGy n 25 kGy
npo6u. IIpu Bcuuky npoby MHTEH3UTeTa Ha IeHTpasHaTa IMHMS HaMaisiBa mo-6sp3o ¢
BpeMeTo cief; 00/IbUBaHe B CPaBHEHNE C'bC CATe/IMTHIUTE TMHIY Y Ha LIeCTIS Mecel] CTIef
pagmanyonHa o6paboTKa ChBIAJA C IPUPOSHMSA CUTHAJL. 32 CHIINUA MEPUOJ OT BpeMe
VHTEH3MTeTa Ha CaTe/IMTHUTE IMHUM HaMaJIsiBa CPeHO ¢ 0Ko/o 25 %. Ha mecTtusa mecen,
creq 06/rbYBaHe CaTeMMTHUTE NMHUM IIOKa3BaT OTHOCUTETHA CTaOMIIHOCT.

EcdexTa oT ramMa-cTepunnsanuATa BbpXy aHTUPaAMKaIoBaTa akKTUBHOCT Ha CyX 00e3Ma-
CJIeH OCTATBK OT OajemMn u opexu Oelire OljeHeH M3II0I3BaiiKy CTaOMIHMSA CBOOOLEH pa-
nukan 1,1-gpudennn-2-nukpunxuapasun (DPPH) nocpencsom EITP mertopa. PesynraTu-
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Te IIOKa3BaT, 4e 06H'quaHeT0 C ﬁ[OHMSMpaH[O JI'bYE€HME OKa3Ba BIIMAHUE B'])PXY paJII/IKaII
y/aBslaTa aKTUBHOCT Ha eKCTpaKTy oT 6asieM 1 opex. IIpu 6anem ce HabmogaBa HaMa-
JsiBaHe Ha aHTMPaJIMKaT0BaTa aKTUBHOCT C IPUOIU3UTENHO 7 % Ipy HpobuTe 06IbYeHN
¢ 25 kGy n 10 % nipu Te3u o6mpuenn ¢ 10 kGy. ViscnenBaHuATa Ha Opexy IIOKa3Bar, ye Te
MIMAT 3HAYUTETHO [O-TO/IsIMA PAfMKa Y/IABsIIIa aKTUBHOCT OT Tasy Ha 6ageM. O6rpuBa-
Herto Ha opexu ¢ 10 kGy Bogu 5o HaMa/siBaHe Ha aKTUMBHOCTTA C Ipu6IusuTeHo 9 %,
moxaro o6/1puBaHeTO Ha Mpobute ¢ 25 kGy noBuIIaBa aHTMOKCUIAHTHATA UM aKTMBHOCT
c okomo 13 %.

bnaromaprHocTu
Apropure 6narogapsat Ha Qonp ,Hayunu nscnegsanus” no npoext JH 19/14 sa punan-
CoBaTa MOAKpeIa.

KniouoBu nymu: sinku, rama-o6npuBane, EITP
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26. AHTUMUKPOBHA AKTUBHOCT HA HAHOKOMIMO3UTH
OT PEAYLUMPAH rPAQEHOB OKCUA CbC CPEBPO N MEA

A. KuuykoBa', A. KoBaueBa', A. CmaHeBa?, /. CnacoBa’

"MiHcmumym no obwa u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
2XUMUKOMEXHOAOZUYEH U MemaAnypaudeH yHuBepcumem
Cogpua 1756, 6ys. C8. KnumeHm OxpugcKu 8

*E-mail: diana123georgieva@gmail.com

VHdekunmnre, CBbp3aHU CbC 3IpaBETO, 3acATaT Haj 4 MUINOHA MauyeHTu B EBpomna ro-
IMITHO, KaTO IIPEKITe PasXofy ca oKomo 7 munuappa espo [1]. Ilo Tasu npuumnHa paspa-
60TBaHeTO Ha HOBM AaHTUMMKPOOHY areHTH 1 MaTepuanu e npuopuret 3a EC u o cBera.
Hosute 6uomarepyuanyu Ha ocHOBara Ha rpadeH ce CYMTAT 3a ajiTepHATHBA Ha aHTUOU-
OTHILINTE, 0COOEHO B CIyYauTe Ha CHIHO YCTOMYMBY MUKPOOHM IIaMOBe. YCTAHOBEHO
e, 4e aHTUOAKTEPUATTHOTO [eVICTBUe Ha MORUGULMPAHY C METal Y/IM MEeTaTHN OKCUAN
rpadeHn e 1mo-edeKTUBHO MOpafu crenudyuIHa CTPYKTypa, HOBY XapaKTePUCTUKM Ha
HOBBPXHOCTTA ¥ CTabMIHOCT. Mep 1 cpebpo ca M3MON3BAHM 3a TasM Lie/l Ype3 CBONTE
OUOLMIHM CBOMCTBA Ollfe OT APEBHOCTTAa. MeTaluTe ce HAHACAT AUPEKTHO, PA3TBAPST
ce BB BOJHM Pa3TBOPY MM Ce 3aKpenBaT K'bM HEOPTaHMYHU HOCUTE/N, OT KOMTO MOTaT
Z1a ce 0CBOOONAT.

Quaypa 1. SEM usobpareHrun (a) RGO, (b) RGO/Ag,
(c) RGO/Cu, (d) RGO/Cu-Ag.

ITen Ha HacTosmaTa paboTa e fa ce momydaT HoBu MefHu (RGO/Cu), cpe6spHU (RGO/
Ag) n megHO-cpe6bpHN (RGO/Cu-Ag) HaHOKOMIIO3UTM C peAylIMpaH rpadeHOB OKCH
(RGO) 1 #a ce Ipoy4M TAXHOTO IOTEHIMATHO IIPUIOXKEHIE B MEANLIMHATA.

Pa3paboTeH e OpurMHaIEH METOJ 3a AUPEKTHO IonydaBaHe Ha RGO 6asupannte HaHO-
KOMITIO3UTH, BK/IIOYBALL efHOBPEMEHHO penynypane Ha GO 11 CbOTBETHITE METAIHY COMIL.
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[omy4ennte koMmosuTu ca xapaktepusupuu ¢ XRD, SEM, TEM u N,-¢busucopbuus.
MeTanHNUTe HAaHOYACTUIM CBC CPefieH pa3Mep 0Koo 20-40 nm ca XOMOT€HHO pasmpefie-
JIEH B KOMIIO3UTHUTE.

187 pr Escherichia coli
m =% VR 7R 7R

= R sl I B
g om0 . gl A A | B
H % | E %:1: % . %.-:3
£ o000 %'-i; £ 10000 %:-: %"3: % |
8 /-:f: § % %-:f: %'1:5
£ 100 %.-:1 5 100 /:': /.‘:3 / '
o nn

° % 8 0 Ziii %:iz %.;:;

RGO  RGOAg  RGOICu

:

: §

Colony forming units, CFUIMI

%-:}f
g
% -
’
%-:}:

D

RGO/Ag  RGOCu RGOICuAg

g
8

Quaypa 2. AHmumMuKkpobHa akmuBHOCM NO OMHOWeEHUEe Ha
Staphylococcus aureus, Escherichia coli u Candida
albicans.

AHTUMUKPOOHUTE TeCTOBE ca HalpaBeHu cpey Staphylococcus aureus, Escherichia coli
u Candida albicans. TectoBuTe po6u ca B3eTu Ha uHTEepBaau ot 0, 3 u 24 vaca.

3abenssBa ce, 4e BCUYKM KOMIO3UTH TPOSABABAT CYJIHO U3pa3eHa aKTMBHOCT cpey S.
aureus. VI B Tpute Tecta komnosuTsr RGO/Cu-Ag nokassa Hall-BUCOKa OaKTepuIuiHA
aKTUBHOCT. 3a 0TOe/IA3BaHe e U Heropara 3abeIe)xMa MpOTUBOIbOMYHA ePEeKTUBHOCT.
IToBuiIeHaTa aHTUMUKPOOHA epeKTUBHOCT Ha Komno3uTa RGO/Cu-Ag ce pasrnexxpa He
KaTo KyMyIIaTI/IBeH eQ)eKT Ha OTOCTHUTE MEOHU U cpe6"prM KOMIIO3UTI, a C€ O'B/IXKI HA
CHEPTUYEH e(i)eKT KaKTO Me>1<11y METAa/THNUTE HAHOYAaCTUI M, TaKa 1 Me)K,[[y TAX U pe,uy—
LpaHus rpadeHoB OKCUJ,.

BrarogaprHocTn
Paborara e puHaHCHpaHa B paMkuTe Ha mpoekt KP-06-H27/17, 17.12.2018 ¢ ®oup Ha-
YYHU U3CTIEIBAHUA.

JInreparypa

[1]. WoRrLD HEALTH ORGANIZATION (WHO) (2011) Report of the Burden of Endemic
Health Care - Associated infection Worldwide, World Health Organisation,
Geneva, whqlibdoc.who.int/publications/2011/978241501507_eng.pdf

KnrouyoBu gymu: penyunpaH rpadeHOB OKCHJ], HAHOKOMIIO3UTY, aHTUMUKPOOHA
aKTUBHOCT
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27. CUHTE3 HA SiO,/UNTPYCOB NEKTNH KOMMNO3UTHU MATEPUAAN
AOTUPAHUN CbC CPEBPO. USAEABAHE MHXUBNPALLIATA AKTUBHOCT
HA MATEPUAAUTE CNMPAMO BAKTEPUAAHUN LLUAMOBE

H. PanzenoBa'™, A. AnerkcaHgpoB?, LIB. AHeenoBa', H. leopaueBa’

XUMUKOMEXHOAOZUYEH U MeEMaAypauyeH yHuBepcumem
Cogpua 1756, 6ya. C8. KnumeHm OxpugcKu 8
2iHcmumym no obwa u HeopaaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail: nadezhda_rangelova@abv.bg

yCTOI/uI‘{I/[BOCTTa Ha MI/IKpOOpI‘aHI/ISMI/ITe KBM aHTI/I6I/IOTI/IHI/I, 4YeCTO M3I10/I3BAHU HPI/I Jie-
4YeHNeTo Ha MHQEKMO3HUTe 3a60/IsIBAHNS [TPe3 MOC/IENNTE FECETUIETUS € CEPUO3€EH 3a
34paBeTo Ha YoBeKa MpobieM [1-4]. T'bpceHeTO Ha HOBYM aHTUMUKPOOHY CPECTBA € He
CaMO HeOOXOAMMOCT, HO U IPeAM3BUKATEICTBO 3a HayYHaTa OOIIHOCT. B TO3M KOHTEKCT
Cpe6bpPHUTE HAHOYACTULIM Ce TIPEBBPBBIIAT B 00EKT Ha CHIEH MHTEPEC IOPaAy pasHo-
06pa3HI/ITe MEOULMHCKIN l'[pI/UIO)KeHI/IH, BK/IIOYUTETHO reHepmpaHe Ha HOBU aHTUMUK-
pO6HM MaTepuany KaTo NPEBPB3KU U JIEKApPCTBEHNU cpefcTBa [2,4]. [fJobpe u3BecTHO e,
Y€ ME€TAa/THUTEC HAHOYACTUIIM C€ CI/IHTe3I/IpaT XMMUYECKU qpe3 peaK]_U/II/[, BK/IIOYBaAIN pe—
YKV Ha Cpe6bpHa COM O MeTalHO cpebpo. 3a fa ce peanusupar HAHOUACTULIU U fIa
ce u3berHe KI'bCTEPUPAHETO UM € HEOOXOAMMO TAXHOTO CTAOM/IM3UPaHe B OAXOAAIA
MaTpuIjaTa 1 U3IM0/MI3BAHETO Ha KAIICOMOBAII areHT.

BakeH eram OT pa3pabOTBaHETO HAa HOBM MAaTEPU/IM € OCUTYPSIBAHETO Ha MOJXOAAIIA
MaTpulja 3a Brpak/jaHe Ha MeTaJTHM JIOHM, KOATO fla IOZICUTYPU XOMOT€HHa CTPYKTypa
B KOATO paBHOMEPHO fia ObfaT pasnpefenenn Metanuure dactuiu. OT Apyra cTpaHa e
M3BCTHO, 4ye aMopHNUTe MaTepuany ca ¢ fobpa 61ocbBMeCTUMOCT. V3mon3BaHeTo Ha
6uomnonumep, KaKbBTO € TIEKTIHA, I03BOJIsABA pean3MpaHeTO Ha BCUYKM TOpecIioMeHa-
T ycnoBus [3,4]. EAMH OT OCHOBHNMTE METOAY 3a CHTe3 Ha XMOPUAM Ha OCHOBaTa 610-
[O/IMep-MeTajIeH OKCHU/I-MeTall € 30/I-Te/THNs oAxof, [5-7].

B HacTOALIOTO M3CTIefiBaHe € pasIyieflaHa Bb3MOXXHOCTTA 32 II0/TyYaBaHe Ha KOMIO3UTHIU
MaTrepyaayn JOTUPAHU CbC CpeOpo B CUCTeMaTa CUIUIVIEB AMOKCUJ/LIUTPYCOB MEKTHH.
3a cuHTe3 Ha MarepuaauTe 6e U3IMON3BAH 30/I-TETHUA METOJ], U3ION3BANKM TeTpaeTu-
TIOPTO CUMKAT U 5 Tern.% monusaxapup, cnpsamo SiO,. KonaecTsoTo cpebpo Bapupa ot
0 710 2,5 Term.%, BHeceno upes AgNO, (Pur. 1). Bbs ocHOBa Ha TIPOBEIEHUTE CTPYKTYPHM
U3CNeABaHNA € YCTAHOBEHO, Ye MOoMydeHuTe 06pasiy ca aMopHI, a B3ayMOJIeliCTBIe-
To Mexy SiO, MpexaTa 1 IONM3aXapusa ce OChITECTBABA TOCPEAICTBOM 06Pa3yBaHETO
Ha H-Bpb3ku. CEM usobpaxceHusATa MOKa3BaT TeHAECHUMATAa KbM KI'bCTepUpaHe C yBe-
NMMYaBaHe KOMMYECTBOTO Ha cpebporo B obpasuute. [IpoBenennte uscnensanus ¢ Iu-
(y3HO-0Tpa)kaTeTHa CIIEKTPOCKONMA MPeAINoIaraT IpUChCTBUETO HA CPeODPHY JIOHY €
pasIMYHM pa3Mepu U BaJeHTHU cbCTOsAHMA (Agh u Ag’) B 3aBUCUMOCT OT cbeTaBa. Io-
CJIefieH eTall OT M3C/IefiBaHeTO € TeCTBaHe Ha aHTMOaKTepuanHaTa aKTVBHOCT Ha HOJy-
YeHTe MaTepyasy CIpsiMo MofenHu amoBe Ha I'pam + (Bacillus subtilis 3562) n I'pam
- (Escherichia coli K12) 6axtepun. IIpoBefennTe n3cnefBaHms mokasaxa, 4e Hali-BUCOKa
‘{yBCTBI/ITe]IHOCT KDPM TECTBAHUTE MaTepuanu, C 06pa3yBaHe Ha Hall-rojIeMu I/IHXI/I6I/I-
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TOpHM 30HM, ce HabmogaBa oT B. subtilis. YBennyaBaHeTO Ha KOHL[EHTPALMSTA HA Cpe-
6po B MaTepuannTe, BOLK A0 HaMaIssBaHe Ha OaKTepUanIHus pacTeX, CbOTBETCTBAIIO Ha
[10-BUCOKMA MHXMOUpa1 eheKT Ha KOMIIO3UTUTE. Bb3 OCHOBA Ha IPOBEieHITE AHANTN3NU
MOXe [la ce MPEJION0oKI U MOTEHIIMATHOTO IPUJIOKEH)E Ha KOMIIO3UTHUTE KaTO aHTU-
MUKpPOOHM areHTH, KAKTO 1 YIOTpebaTa MM B 06/1aCTTa Ha Me[UIIHATA.

Quaypa 1. Cxema Ha cuHmes u 0CHOBHU peayamamu om uscaegBaHemo

brnarogapHocTn
Apropure 1M3kasBaT 6marofapHocT Ha HayuHo-uscmegoBaTenckus cextop npu XTMY
(moroBop 11983) - 3a puHaHCOBaATA MOAKpeIIa.
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KnrouoBu AYyMMU: 30/I-T€JIEH METOJ, KOMIIO3UTHN MaTe€puain, cpe6”prM HaHO4YaCcTuUuu,
aHTI/I6aKTepI/IaHHa AKTUBHOCT
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28. HAHOITAOBYAAPEH CTPOEX - HOBO PABHULLE B CTPYKTYPHATA
OPrAHU3ALNA HA MUHEPAAHOTO BELLLEECTBO

M. ManeeB™, A. HuxmaHoBa??

'®ongayus 3emama u Xopama
Cogpua 1421, 6ys. YepHu Bpox 4
2MlHcmumym no MUuHepaAo2uA u Kpucmaanozpacgua — BAH
Cogpua 1113, ya. akag. lfeopau BoHueB 6a. 107
3MiHcmumym no obwa u HeopaaHu4Ha xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail: maleevm@abv.bg

Hanormo6ynapuu crpyKkTypu

CucremarnuHoTo MHororopuiHo nscinegsaie 8 CEM u TEM Ha peguiia MuHepanu mo-
Ka3a HaHOIMIOOY/TapeH CTPOEXX Ha XeMaTUTa, TbOTUTA, POMAaHEIINTa I HEOTOKNITA OT HaX.
KpeMukoBsIiu, KaKTo ¥ Ha XMannuTa 1 onasna ot VMstounute Pogonu.

Hanornobynure ca arpernpaHy B pa3HO0OpasHM CTPYKTYPH, OIMCAHNETO Ha KOUTO fla-
BaMe B II0C/I€f{OBATeTHOCT OT IIO-TIPOCTY K'bM I10-C/TOXKHI:

o TI00yTapHM BEPUTHM, ICHTU U NAHTENM BBB BB3LyXa WIN /XAl BbPXy HaHOChe-
POJIUTY OT CBIIUA MUHEPAT — XeMaTUT, ITbOTUT, OIAJL; ITI00yTapHU MPpeXu, GUIMU U
00eMHI KOHCTPYKIIUM — ThOTUT, XeMaTHT, Xa/ILeIOH; IVIOCKM TBHKOC/IONHU 06pa3o-
BaHUA C 3aKPBIVIEHU CTPAHM MM C TIPaBUIHA KpbIIa (OopMa — XeMaTHT, Xa/lle[loH;
NIJIOCKYM ME€PAPXMYHY CTPYKTYPH OT HAKOJNIKO MOPALBKA — XMANINT.

o HaHOITIOOYIapHNU CHePOKPUCTANU — XEMATUT , THOTUT ¥ POMAHEIINT.
o HaHOITIOOYTapHU CHEPONUTH — XeMATHT.

. (1)OTOHHI/I KpucTaan OT N€papxXm4€eH HEOTOKNT.

Otbenssanute GopMu BB3MOXKHO Ca IIPEfCTABUTENM Ha HOBA KpucTanorpadus Ha
CTPYKTYPHU eUHUIM OT Ha/{MOJIEKY/THO PaBHMUIIIE.

Tenesuc

V3sicHeH e HpeAIONOXUTETHO 3a XeMaTUTa, TbOTUTA U poMaHemnTa oT Hax.Kpemm-
KOBIL[M KaTO KPMCTaAM3alys BbB BB3AYIIHA Cpefja OT THHBK QUIM PasIIONOXKeH Haj
MUKpobaceiiHu ¢ TedHa (asa, pasrpaHuyeHa OT Bb3AyIIHaTa ¢ Hpubperosa Gopmanms
- 3abeper. [Togo6HM CHOTHOLIEHNS Ce HAGTIOABAT M IPU YACTMYHOTO HOTATIsIHE HA Xe-
MAaTUTOB CTJIaKTUT B TeyHara ¢asa.

B U3BETPUTETHATA KOPAa Ha MIHEPATHUTE HaAXOAMIA I B OKMC/INTETHATA 30HAa Ha Py[-
HUTE XXUIN B 3aBUCYMOCT OT TOOVIIHUTE CE30HU VIMa Pa3/INYHO CbCTOAHNE HA BOOHUTE
Pa3sTBOPU M KOHTAKTYBAIINTE C TAX MUHEPAIN — OMOKpaHe C JaCTUYHO 3all'b/IBAHE Ha
BI[H'béHaTI/IHVI,BSaI/IMOI[CIZCTBM@ Ha paCTBOpUTE C BMECTBAINTE MUHEPAIN U YACTUYIHO
pas3TBapAHEe, U3MAPEHNE Ha BOJATA, IMpeCUIlaHe M KPUCTA/NIN3alyAa HAa PA3TBOPEHUTE
BEIIIECTBA, IMAaCUBVPAHE HA IIOBBPXHOCTTA HA OTJIOXKEHUTE MMHepaHM.B}Iaro,uapeHme Ha
BJICOKUTE NNPECUITAHUA BMECTO ITO/IMENPVYIHM HAHOKPUCTANU U3pacTBaT HaHOTHO6y}II/I.
Tosn TOAMIIEH CE30HEH UKD C€ IIOBTAPA B TEYEHVE HA T€OJIOTMIECKOTO BpeMe. HpaK—
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TUYEeCKM B U3BETPUTETHATa Kopa Ha KpeMMKOBCKOTO Haxofuile MMaMe effHa Ce30HHa
KIMMaTu4Ha Gabpuka, KosaTo paboTu 6e3 OTIYCKM U MOYMBHU JHY B T€UeHUe HA MU-
nuouy ropuuu. Korato B HaXOAMIETO ¥Ma KyXMHU B CBOOOLHOTO MM IPOCTPAHCTBO
U3PaCTBaT OMMCAHNUTe arperaTi OT HaHOIIOOymapHu kpuctanu.IIpu nmuinca Ha cBo60gHO
MIPOCTPAHCTBO € Bb3MOXXHO METaCOMAaTHYHO 3aMecTBaHe /IceBioMopdusanys/ Ha I0-
paHHM MuHepaau 1 GopMyUpaHe Ha MACHBHU arperaTy OT HAHOKPUCTA/IN.

OHTOTeHN Ha OTJETHU arperaru ot HaHOI‘}IO6y)’H/I

TPYI[HO € Ja c€ IIpaB) OHTOT€HNYE€H aHa/IN3 Ha 066KTI/I, qUATO NpUpoaa HE € 3sCHEHA.
Omnucannure (1)€HOMCHI/I Ca HOBM 3a MIHEpPAJIOKKaTa HayKa M TAXHaTa IIpUpoja HE MOXe
oa 6'1))16 M3s1CHEHA IIOpaau JINIICA Ha €Ta/IOHHN 006eKTH 3a CpaBHEHME. OTI[C]'IHI/I enmsonn
OT UCTOpHUATA Ha 06pa3yBaHe Ha ONMMCaHUTE rno6ynap1—m arperat 1 TAXHO MIMEHYBaHE
MorarT ga 6'I)JIaT N3sCHEHU Ype€3 BU3yannu3anns Ha IIOCAENOBAaTEIHN CTagN OT 06p83y—
BAaHETO MM, KaKTO ) Yp€3 HAMMNPAHETO HA TEXHU NPU3HALU, XapaKTE€PHN 3a €AMHCTBEH
ME€XaHUN3bM Ha PACTEX.

3a rpoTHTa TOBA Ca ABYIMNCTHNIOM B HETOBUTE 3apONVIIITHI (I)OpMI/I.

XemaruTa oT Ha X. KpeMMKoBIHM ce okasa [Ba pasIMyHM BUAA — [TI06yIapeH HaHOChe-
ponut u rmodynapeH HaHochepoKpucTal. IIbpBUAT BUA MMa pafuaTHO-THUECT CTPOEXK
OT B/IaKHa OT HaHorNobym.IloceoBaTeTHNTE CTaANU Ha PAcTeX ca MOZOOHM efUH Ha
ApYT. Bropusr Buz e pasHuiBai ce chepOKpUCTa C XeTMKOUAATHO YCYKaHU IEHTOBIU-
HU pafiiia/Hy BIaKHA CbC ChbBBPIIEHHO PasIMyYHI [0 popMa IOC/IeTOBATeTHY CTaf /I Ha
pacTex Ha MHAMBUANTE ¥ [BYIUCTHULIM B TEXHMA LEHTBD.

HanoBnakHa Ha C(l)epOTII/IT — Te€0/IOTUYECK! YaCOBHVK Ha BPEMETO

HaMI/IpaHeTO Ha IToC/Ief0BaTE/IEH BpEMEHEH pE€ll Ha HaHOI‘TIO6Y}'II/I, BCAKa €1Ha OT KOUTO
(& 06pa3yBaHa B pe3yaTaT Ha €MH rOOMNIIEH CE30HEH VKBTI II03BOJIABA 1a C€ OIIpENenn
He€ CaMO OTHOCUTETHATA Bb3PaCT HA OTAECTHUTE MUHEPAIN, HO 1 a0 COMIOTHOTO TE€OI0KKO
BpeMeE Ha pacTeX Ha OTHETHN TEXHU 30HM.

IIpunoxxun acnexTu

OTKpUBaHETO Ha 3HAYMTETHV KOMMYECTBA HA HAHOMMHEPAIHU arperaty, obpasyBaHu
B pe3yJNTaT Ha ,paborara‘ Ha ce30HHAaTa HaHO(aOpUKa B TeYeHVE Ha MVJIMOHY TORMHU
IIOCTAaBA TEXHOJIOTMYHATA 3a/1ava 3a TAXHATA NE3VHTErpanysd I HAMpaHe Ha Bb3MOXHU
TEeXHU IPUIOKeHNs. Te ca HOB HAHOMUHEpPAJIeH pecypc.

bnaromapHocTn

ABTopute 6narogapsat Ha ppKoBoacTBoTo Ha VIIIM-BAH, nonacrosimem VIMK-BAH u
Ha WI.- Kop. pod. axH Tonn Cracos 3a Bb3MOXKHOCTTA 33 CUCTEMaTMYHA IIOCTOAHHA
MHOTOTOfJMIIITHA PaboTa B eleKTPOHHOMMKPOCKOIICKUTE Tab0opaTopyy Ha pPbKOBOLEHNUTE
OT TAX MHCTUTYLUN.

KniouoBu gymu: HaHOITTOOY /M, MepapXUYHM POTOHHY KPUCTAIIN
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29. 30A -TEAEH CUHTE3 U XAPAKTEPU3WPAHE HA NMPAXOBE
B CUCTEMATA TiO,-TeO,-ZnO

A. BvuBapoBa-HegenueBa'*, P. MlopgaHoBa', K. A. Kocmo8', P. lezoBa!

"MiHcmumym no obwa u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail: albenadb@svr.igic.bas.bg

IlnpokaTa 0671aCT OT NPUIOKEHNUA BBB (PU3MKaTa, XMMUATA M MaTepUaTO3HAHMIETO e
OCHOBHATa IPMYMHA IPOBOKMPAIAa HAYYHNA MHTEpeC KbM M3C/IeJBAHETO HAa CMECEeH!
okcupHM cucteMu. CleljfaTHO BHUMaHNe B IUTepaTypaTa ¢ 06bpHAaTO Ha TPUKOMIIO-
HeHTHM cucTemu cbabpxamu TiO,, KaKTo ¥ MHOTOQYHKIIMOHATHN OKCUTHU CUCTEMH,
B KOMTO JMa BB3MOXKHOCT Jja Ce IIPVJIOXKM 3071 — Te/THUA CUHTE3 Ha HOBY MaTepuain ¢
KenmaHM cBoricTsa [1]. [Jo6pe M3BECTHO e, Ye TO3M METOJ, IpUTEXKaBa pefyula MpefuM-
CTBa, KaTO HUCKM TeMIIepaTypy 3a CHHTe3, BICOKa XOMOI€HHOCT Ha IIPOJYKTHUTE, KOe-
TO TI03BOJIsAIBA HETOBOTO M3IIOI3BAHE B pelNIia TeXHONMOTMYHY Hpolecu [2]. OcBeH ToBa
Tasy TEXHOJIOTNA Ce IIpUIara 1 3a CMHTe3 Ha XMOPUIHYU MaTepyany (CMeCeHU OKCUIHU
CHCTeMU U/UIN HeOPTaHUIHO-OPTAHMYHY CUCTeMN) KaTO Pe3y/ITaT OT IPOTUYaHETO Ha
XMJPONM3HO — KOHJEH3aIOHHM PeaKIL[My NPy B3aMMOJEICTBMETO Ha IIPEKYyPCOPUTE.
CHHTe3bT Ha HAHOKOMIIO3UTHY MaTepuany cbabpxkamu TiO, Bee ole npofbxasa jia €
Hay4HO IPeAMU3BUKATEICTBO IIPeAM BCUYKO 3apajyl HeTOBUTe foOpU GOTOKATaTUTUIHN
U aHTUOAKTepUaTHU CBOJICTBA.

IlenTa Ha M3C/IeBAHETO € ia Ce IPOBEPY TEHACHUMATA 3a refIooOpasyBaHe B TPMKOMIIO-
HeHTHata cucrema TiO,-TeO,-ZnO. [locera B Tasu cucTema ca 6 MoTyYaBaHyu CaMo
CT'BKJTa C BUCOKO Chabpxanue Ha TeO, (Ha 70 mon %) [3, 4], HO 3071 — reTHMAT METOf He €
[pUJIaraH 38 CUHTE3 Ha IPax006pasHu 06pasiu B Hesl, KOETO HOMBIHUTETHO MOTUBIUPA
HAIINTE N3C/IEeaBAHNA.

3a momyyaBaHeTO Ha Te/luTe e U3IOI3BaHa KOMOyHanus ot Tenyposa (VI) kucennna, Ti
OYTOKCU 1 IIMHKOB al[eTaT AMXMAPAT Pa3TBOPEHN B €TIU/IEH TIMKOI (CZHGOZ). KbM mo-
JIy4eHNUTe Pa3TBOPHU He e [0OaBsIHA BOJA U XUPOIUSHNTE IPOLIECH Ca U3BBPIIEHN CaMO
B IIPUCBCTBHUE Ha abcopbupaHnaTa aTMochepHa Birara. Bpemero 3a remupane Ha usbpa-
HIUTE CbCTaBy Bapypa OT MUHYTU U YACOBE JI0 HAKO/KO JHU B 3aBUCUMOCT OT ChCTaBa.
ITony4ennTe renu ca nofI0>KeHM Ha CT'BIIAJIOBUAHO HarpABaHe 3a 1 yac ot 200 0 700 °C.

ITony4eHu ca MpO3pauyHy ¥ MOHONUTHU TelV. YCTAHOBEHO €, 4e B 3aBUCUMOCT OT Cb-
mbpxanuero Ha TiO, renupaHeTo ce M3BBPIIBA 3a PA3TMYHO BpeMe M KaTO Pe3y/nTaT ca
odopmeHN HAKOIKO o6macty Ha renoobpasyBaHe (Pur. 1).

C nomorgra Ha pertreHodasos aHanu3 (PPA) bewre ycTaHOBEHO, Ue IpK HarpsBaHe B
3aBICUMOCT OT ChCTaBa Ce [0y IaBaT KOMIIO3UTHI IIPAX0Be, KOUTO ChABPXKAT aMopdHa
dbasau pasmuanu kpucranuu dpasu: TiO, (anaras), TiO, (pytun), a-TeO, u ZnTeO,. Pesyn-
Tatute oT MY CHeKTpOCKOHI/IHTa IIOKa3BaT, Y€ OCHOBHUTE CprKTypHI/I I‘pyHI/I Msrpamna—
iy amopduute dasu ca TiO,, ZnO, u TeO,. lannute ot YB-Buc cnexrpockonmsaTa mo-
Kasaxa, 4ye abcopOimonHus pbb Ha rennte Bapupa ot 330 5o 364 nm, a MOBUIIABAHETO HA
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chabpxannero Ha TiO, mpennssukBa orMecTBaHe (,red shifting®) na abcopbunonums
PB6 KBM IT0-BUCOKUTE CTOTHOCTH Ha [B/DKMHATA Ha BBIHATA. V34MCIIeHUTE CTOMHOCTI
3a IMpUHATa Ha 3abpaHeHara 30Ha ca 3.41-3.75 €V 1 ca O-BUCOKM OT Te3U Ha YUCTUTE
okcupu TiO,, TeO, u ZnO.

Quaypa 1. O6aacmu Ha 2enoobpasyBaHe B cucmemama TiO,~TeO,~ZnO.

C PentrenoBa $HOTOeIEKTPOHHA CIEKTPOCKONMA € YCTaHOBEHO, Ye B MOBBPXHOCTHNUTE
clIoeBe Ha M3CIefiBaHNTe 06pasiy Te IpuchCcTBa OCHOBHO KaTo Te®*, HO e JoKasaHo Impu-
cberBuero u Ha Te*, n Te’. OcBeH ToBa e Hab/MOAaBaHO, 4e B Te3u obpasun Ti popmupa
TiO, u TiO, rpynu, Ho konuyecTBoTO Ha TiO, B HarpeTnte Ha 200 °C cbCcTaByu HapacTBa
HOpajiy IPOTEKINTEe KOHeH3alMOHHM IIPOLIECH.

B saxmoueHre Moxke fla ce 06001y, e B M3CTeABaHATA TPUKOMIIOHEHTHA CHCTEMA €
IoNTydeHa eflHa MMpPoKa o6/acT Ha renoobpasysane. IIpu fafeHnTe eKCIepUMeHTaTHN
YC/IOBUA ¥ KOMOMHALMATA OT IPEKYPCOPY € HOKa3aHo, Ye IPYU HUCKM TeMIIEpaTypu e
¢dbopMmpaHa efHa OPraHNYHO — HEOPraHMYHA XMOpKAHA aMopdHaTa Mpexa.

JInteparypa
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30. HATPUEBO-XXEAE3HUN GOCOHATUN KATO EBTUHN EAEKTPOAHN
MATEPWAAN 3A HATPUEBO-UNOHHWU BATEPUIA:
CUMHTES3 N OXAPAKTEPU3SWUPEHE

T. BoagKueBa*®

WNHcmumym no obwia u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail: tanya_jb@svr.igic.bas.bg

B Hamm fHM TUTUEBO-MIOHHUTE 6aTepyy MMAT MMPOKO IMPUIOKEHNe B IIOPTAaTMBHATA
eIeKTPOHNKA, XUOPUAHM U eleKTpoMobunute. HapacTBamoTo morpebneHne Ha TO3K
TUII 6aTepuy BOAM O M3UepIIBaHe Ha 3a/leKUTe Ha JINTUIL, KOETO € CBBP3aHO C YBe/IN-
YyaBaHe Ha IleHaTa My. B Tasy Bpb3Ka, OTKPMBAHETO ¥ peany3VPaHEeTO Ha aITePHATHBA
Ha JTIMTUEBO-IOHHNTe 6aTepyu e aKTyalHa Hay4YHa 3ajadya B CBeToBeH Mama6. Harpu-
eBO-IlOHHaTa 6aTepus ce pasrlex/a KaTo obelllaBallja aJTepPHATHBA Ha JTUTHEBO-/IOH-
HaTa 3a OIpeJie/leH) IPUJIOKEHNA OPAY CXO[CTBOTO B MHTEPKaIAIIVIOHHUTE PeaKIiy
U BUJa Ha enekTponutute. Harpueso-xenesuure pocdatn ca 0co06eHO IepCreKTUBHA
KaTo eJIeKTPOHY MaTepuanyl B HaTPMEBO-OHHM GaTepuyu 3a MOOMIHU YCTPOICTBA 1
IIMPOKO-MalabHO IpUIOXKeHMe. PalliOHaTHOTO chYeTaBaHe HA €BTUHUTE U LIMPOKO
PasIpOCTpaHEeH! eIeMEHTU HAaTPUIL U JKeNA30 CbC cTabunHaTa pocdaTHaTa MaTpUIiA e
3a OYaKBaHe /la Y/JOB/IETBOPYU B TO/AMa CTENEH BCe II0-HApacTBAIUTe M3MCKBAHUA 110
OTHOIIIEH}e Ha 6€30IIaCHOCT, LieHa M €KOJIOTMYHA ChOOPa3eHOCT.

HacrosamoTo nscnensane e GOKyCHMpPaHO BbPXY CMHTE3MPAHETO ¥ OXapaKTepU3UPaAHETO
Ha HaTpueBo-xenesnu GochaTu ¢ pasnudaeH CbCTaB U CTpykTypa: Mapuuut NaFePO,,
amyaynut Na,Fe,(PO4),, NASICON Na3Fe2(PO4)3 u crnoect Na,Fe (PO,),. Paspaboren
€ HOB IIOfXOf; Ha CVMHTe3, OCHOBAH Ha IIPaBMIaTa Ha ,,MeKaTa XUMMsL , KOWTO e IIPIIO-
JKE€H 3a BCMYKM CBbCTABU. HOI[XOJI’I)T Ce CbCTOM B HonyanaHe Ha HpeKprOpI/I OT €OVIH
CBIIM THIL B cay4as pocdaTHO-POpMUATHN MPEKypCOpH, Ype3 UAECHTUYHA IPOLeNy-
pa — muoduansanysa Ha HaTpueBo-xenesHu-pocdaTHo-PopMUaTHI pa3TBOPY, CHABP-
KAy HeOOXOAMMITE MOTTHY HIPOIIOPIIIN NaH, PO, u Fe(HCOO)Z.ZHZO n (NH4)2HPO4
(xbmeTo e HeoOxonMMo). ITocenBamo pasjarane ¥ HaKalsgBaHe Ha IPEKypCOpUTe NPK
temneparypu Mexny 400 u 800 °C Boxu o popMupaHe Ha nenesute pocdarn ¢ fobpa
KPYICTAJIHOCT. 32 CpaBHEHMeE € IPUJIOKEeH U TBBpodaseH CHHTe3 IIpU U3IMONI3BAHE Ha
Fe(HCOO),.2H,0 n NH,FePO,.H,O xaTo n3TOYHMIM Ha XeNA30. 3a BCUYKM ChCTABM €A
HaMepEHM YC/IOBNUS 33 TAXHOTO NOMTy9aBaHe C BUCOKA YMCTOTA — OT 95 1o 100%. Pasno-
obpasHuTe 10 CbcTaB pocdaTy ca M3cnenBaHM Ype3 IPaxoBa peHTreHoBa Audpaxus,
WY cnextpockonus, CEM n enexrpoxuMmyaHu Tectose. Karo nmoctpanysa va @ur. 1 n 2
caTipefcTaBenu gannu 3a Na Fe (PO,),.

[TpoBefieHN ca IpefBaPUTETHN €IEKTPOXUMUYHY U3C/IeABAHNS C KOMIIO3UTH, HOJTy4e-
HI Upe3 CMUJIaHe Ha cuHTe3npanute pocaru cbe caxxpu Super C/65 B TOIKOBaA MeJl-
Huna (®ur. 2). CnocobHocTTa Ha cuHTe3upanurte ¢pocdaru ga MHTepKanupar obpa-
TMMO a/IKa/IHU JIOHU e TeCTBaHa B MOJE/IHA [iBYeJIeKTPOJHA IUTHeBa KIeTKa OT TUIIA:
Li|LiPF (EC:DMC)|ocdat/C.
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®uaypa 1. Kpucmanna cmpykmypa (a); PevmaeHodasoB8 aHaaus (6) u MY cnekmup (B) Ha
Na,Fe,(PO,), noAyueH upes Auouausauus u mBopgodaseH cuHmes.
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Specific capacity, mAh/g
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Quaypa 2. CEM Ha Na,Fe (PO,), (a) u Ha komnosum Na,Fe,(PO,),/C (6); PaspagHo-3apagHa
KpuBa Ha Na,Fe,(PO,),/C (B).

4/3

PenyKLMOHHO-OKMCIUTETHATA peaKUMs C y4acTMeTo Ha pABolikara Fe’'/Fe** mpnm
Na,Fe,(PO,),/C npoTuya mipu 2.53/2.39V (®ur. 2B). KamauutersT, KOTO ce locTura € 58
mAh/g (45% ot Teoperuanns 130 mAh/g). Tesu nanuu feMoncTpupart, 4e Na,Fe,(PO,),/C
€ eMIeKTPOXMMUIHO aKTUBEH U CIOCOOEH fla MHTepKaIupa TNTIEBN toHn. [IpencTon mo-
HATAaTBIIHO ONTUMU3UPaHe Ha eIEKTPOSHNUS MaTepUaIl.

brarogapHocTn

ABTopBT 671ar0fapy 3a MOAKpenaTa Ha MMHIUCTEPCTBOTO Ha 06Pa30BAHUETO M HayKaTa
B paMKuTe Ha HanmoHanHa nporpama ,Miaau ydeHu u noctgokropautu, DCM # 577/
17.08.2018.

KniouoBu gymu: HaTpueBo-xenesHu ¢pocdary, TMTUEBO-JIOHHA HaTepus, HATPUEBO-
ifOHHa 6aTepust
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31. CTPYKTYPUPAHN HUKEAOBO-MAHIFAHOBU POCPATU
KATO AKTUBHN EAEKTPOAHN MATEPNAAN 3A XUBPUAHWN
CYNEPKOHAEH3ATOPHU

A. CocepoB8'*, T. BoagkueBa?, B. KoneBa?, P. CmoaHoBa?, A. CmoaHoBa'

"MIHcmumym no eAeKmpoxXuUMUA U eHepauliHu cucmemu - BAH
Cogpua 1113, ya. akag. I. BoHueB 6. 10
2MiHcmumym no obwa u HeopaaHuyHa xumua — BAH
Cogua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail: |_stefanov@iees.bas.bg

XubpupHUTe CYyIepKOH/IEH3aTOPM Ca HOBO IIOKOJICHNE CHCTEMM, KOUTO ChYeTaBaT Mpe-
IMMCTBATa Ha eIeKTPOXMMMIYHMA [BYCIOCH KOHMIEH3aTOp (IPOAB/KUTENCH XKIMBOT Ha
LYK/IMpPaHe U BICOKM MOLIHOCTHMU XapaKTePUCTUKM) 1 Ha baTepuuTe (BUCOKA eHeprosa-
IacsIeMOoCT). BpIpekn 3acIeHNAT U3CIeOBaTeICKY MHTepeC M MHTeH3MBHATa paboTa B
Tasy 06/1acT, MOCTUTAaHETO efHOBPEMEHHO Ha BJMICOKA eHEePIMifHa IZIBTHOCT U ITBTHOCT
Ha MOILJHOCTTA € aKTya/lHa 3a/jaya, KOATO M3JICKBA [10-HATAT'BIIHO Pa3BUTUE. YCIIELIeH
HOAXOf, B Tasy HACOKa e pa3pabOTBaHETO Ha CTPYKTYPUPAHNU KOMIIO3UTHM €IeKTPOIM
¢ KermaHa MOpQONIOrMsA U TeKCTypa Ha OCHOBaTa Ha MeTalHM OKCUAM, XUAPOKCUAU U
docdaTy, KOUTO MOKA3BAT KOMIIIEKCHM MOPQOTIOIMYHM apXUTEKTYyPU, OCUTYPSIBALIN
cyHepriudeH eQeKT MeX/y OTHeTHITe KOMIIOHeHTH [1-4].

Ilenta Ha HacTOAI[aTa paboTa € HaCOYeHa K'bM M3y4yaBaHe Ha eJIEKTPOXMMIYHNUTE XapaK-
TePUCTUKU Ha XUOPUIHM CYIePKOHEH3aTOpY Ha 6asara Ha TBBPAN Pa3TBOPYU CBC CbC-
taBu LiNig Mn PO, nNaNi Mn PO,, cunTesupanu u u3c/eBaHN 3a ITbPBY II'BT KaTO
enekTpopHu MaTepuanu. [IpennocraBka 3a n36opa Ha Te3u CheJHEeH N, OT e[jHa CTPaHa,
€ TeXHMAt TYHeJIeH TUII CTPYKTypa (O/IMBMHOBA 3a IMTHEBUA U MapULMTHA 32 HATPUEBU S
¢docdar), a ot gpyra - paxTbT, e Hpu pocdarure Ha ocHoBata Ha Mn 1 Ni okucnnreHO-
PenYKLMOHHNUTE peaKLuu Ha ABoiiK1MTe M**/M?* mpoTuvaT Ipy IO-BUCOKM IOTEHI[ MU
B CpaBHEHNE ChC CHOTBETHUTE )KETIe3HN aHA/IO3M M Ce MOCTUTAT MO-BYCOKY €HepTUItHI
IUTBTHOCTIL.

CuHTe3VMpaHUTe CMeCeHU MaHTaHO-HUKenoBU (ocdaTi ca CTPyKTYpHO u Mopdoro-
IMYHO oxapakTepusupanu. Ilposenenuar BET-ananus mokassa, ye Te ce XapaKTepusu-
par ¢ Hucku crenududHu nopbpxHoctu: 7 m’g’ sa LiNi Mn PO, n oxono 1 m*g’ 3a
NaNi Mn PO,. YcranoseHo e cbio, ye 3a nutuesus pocdar nopute ¢ obur obem ot
0.04 cm’g"! ca pasmpepesieHy B CpaBHUTENTHO LIMPOK iMaIa3oH Mexay 5 u 100 nm, kato
mpeo6majaBaT Me3onopu ¢ pasmepu Mexxgy 10 1 50 nm.

3a eIeKTPOXMMMYHOTO OXapaKTepusMpaHe Ha IIOTyYeHNUTe MaTepuaay ca HpOBeJeHN
raJIBAHOCATUYHM 3aPANHO/Pa3PAJHU TECTOBE IPM PAa3NIMYHM TOKOBJM HATOBapBaHMUS,
KaKTO U J'BITOCPOYHM M3NMUTAaHUA, B cMeceH enekTpormuT Ha 7M KOH+1.45M LiOH.
KoMmosuTHuTe eeKTpoau chabpKaT aktuseH BbrieH (TDA-Research) u 25 Tern.% ot
CMHTe3MpaHNUTe HMKeN-MaHraH ¢pocdaru. KaTo oTpuiaTesieH eeKTpoy e M3IONI3BaH aK-
TUBEH BBIJIEH C f0ob6aBKa Ha 10% rpa¢ut. Taka IOATOTBEHNUTE elIeKTPOAY Ca aceMOIupa-
HY B CYIEPKOH/IEH3aTOPHMU KJIeTKM, TUII ,,KOIue“ cbe cenmapartop Glasmat, mo paspabo-
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®uaypa 1. CneyuduyeH paspageH Kanayumem Kamo GyHKUUA om mokoBomo HamoBapBaHe
(a) u 6poA UUKAU Npu MokoBo HamoBapBaHe 240 mAg™ (b):4 — ap-Ni(OH),,
® — NaNi, Mn  PO,, ® — LiNi; Mn PO, * — cumempuyeH
TeHa mpornenypa. TeXHUTe eTeKTPOXMMMWYHM XapaKTepPUCTUKN ca CPaBHEHU C Te3N Ha
KOMIIO3UTHM €7eKTPOAu, Chabpxamy aB-Ni(OH),.

ITpencraBeHnTe 3aBucuMocTUTe (Pur. 1) mokaspat, ye paspabOTBaHETO Ha ITOTM-KOM-
IIO3UTHM €/IeKTPOZHIU MaTepyaiu BOAU A0 06pasyBaHETO HA CTPYKTYPH, IIOAXOASIIIN 38
MIpUIOKEH)Ee B XMOPUIHM CYHNepKOH[IeH3aTOpU. Tesy CTPYKTypu IpUTeXaBaT BUCOKa
M3II0/I3BA€MOCT Ha XI/I6pI/IJIHI/[Te MaTepI/IaHI/I U ObADBT )KUBOT Ha IH/IKTH/IpaHe. 3ary6aTa Ha
Kamanuret npu paspap Haj 5000 nyukbiaa e ensa 5-8% .

3a mo-go6po cpaBHeHUe, PaspASHMAT KalalUTeT € M3YUCIeH CIPSIMO CIelduyHa-
Ta OBBPXHOCT Ha docdara (BMbKHaTa durypa la), xato 3a NaNi . Mn PO, Herosara
CTOMHOCT € Hall-BMCOKa U HaJIBUILIaBa C Haf 8 I'bTU Ta3y Ha a/bIS—Ni(OH)Z. INonyuenuar
pesy/ITar [eMOHCTpYpa MPeAMMCTBOTO Ha M3I0/NI3BaHETO Ha CUHTe3NpaHaTta pocdaTHa
CTPYKTypa KaTo eJIeKTPOJeH MaTepuan B XMOPUHYU CYIEPKOH/EH3aTOpU U HeoOXomu-
MOCT OT JOCTUTaHe Ha I0-CYJIHO Pa3BUTa IIOBBPXHOCT.

bnaromapHocTun
Ta3u paboTa e pruHaHCcOBO MopKpeneHa oT PoHJ HAYyYHM U3CIeABaHMA Yype3 mpoekT KII-
06-OI1P 04/5

JInteparypa

[1]. S.Yoon,S.Oh, C. Lee, J. Lee, J. Electrochem. Soc., 157 (2010) A1229.

[2]. M. Lukatskaya, B. Dunn, Y. Gogotsi, Nat. Commun. 7 (2016) 12647

[3]. Y.Xi, G. Wei, J. Li, X. Liu, M. Pang, Y. Yang, ..,Electrochim.Acta 233 (2017) 26

KmrouoBu mymm: HuKenoBo-MaHraHOBU HocdaTt, XMOPUTHM CYIEePKOH/IEH3aTOPH,
€7IeKTPOJJHI MaTepyan
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32. BBAUMOAENCTBUE HA UHXUBUTOPU HA AHTMOTEH3VH |
KOHBEPTUPALL EH3UM (ACE) W HEXXH MOTUB

C. AHgenoBa'*, H. KupueBa', C. AobpeB', b. AkumoBa?, . CmoliHeBa?

" ’icmumym no onmuYyecku MamepuaAu U mexHoAozuu — BAH
Cogpua 1113, ya. akag. leopeu BoHueB 6a. 109
2 lucmumym no opzaHuyHa xumua ¢ Llenmbp no doumoxumua — BAH
Cogpua 1113, ya. akag. I. boH4yeB 6. 9

*E-mail: sea@iomt.bas.bg

XunepToHusATa € CEPUO3HO MEAUIIVHCKO CBHCTOAHME, KOETO 3HAYMTENHO yBeIudaBa
PUCKOBeTe OT ChPACYHM, MO3BYHNU, OBOpeUHM U Lpyry 3a60/MABaHMA. AHTMOTEH3UH I
koHBepTHpamuAT eHsuM (ACE) 1Ma KIII040Ba pOJis B peTyIMpPaHeTO Ha KpBBHOTO HalsA-
raHe 1 6b0peuHaTa 1 cbpaedHo-cpaoBara pyHkunsa. ACE e criocobeH ma fieiicTBa BBPXY
IIMPOK CIEKTBP OT CYOCTPATH U IIOBNMABA MHOTO APYTH GU3MONIOTUYHN IIPOLECH B JO-
I'b/THeHUE K'BM KOHTPOJIa Ha KpbBHOTO HanAraHe. ACE, kmacuduuupaH KaTo JUIENTHU-
munkapbokcunenTupasa I, e MeM6paHeH MHOTOQYHKIMOHAIEH ZNn- ChABPoKall] eH3VM.
VI3BecTHO e, 4e Taka HapedeHara comatnyHa popma Ha ACE (sACE) nma Ba XOMOIOX-
HI1, HesaBucumu fomeiina (C- fomeitH u N- foMeltH), BCeKM OT KOUTO CBABP)KA MeTal-
cebp3Baiy Mmotus (HExxH), nokaro rectukynapuara ¢popma Ha ensuma (tACE) nma camo
enus fomeitH (C- gomeitn) (Ourypa 1) [1].

Hsxonko cuntetnynyu nuxuburopa Ha ACE xaro Kanmonpun (Captopril), /Tusunonpun
(Lisinopril) u Enananpun (Enalapril) ce u3nonssar B KIMHUYHATA IPAKTHKA. BhIpexn ue
JIVI3MHOIIPYI V1 eHAJIAIIPIUJI Ca CTPYKTYPHO HOJOOHM, eHAMaIpyIbT 61Ba MeTabONMN3NpaH
IIpenn ga fOCTUTHE aKTUBHATA CU (bopMa. KanToan/m Y IN3VTHONIPUJI CA €ANHCTBEHNUTE
ACE nHX1buTopu, KOUTO ce IpreMaT B aKTUBHaTa cu popma. MHOTOOpOItHY IIPOyYBa-
HYSI CBINO TaKa ca HACOYEHM K'bM TAXHOTO M3C/IefBaHe KaTO MOJE/N 3a M3ydaBaHe Ha
KOMII/IEKCa eH3UM-NHXMOUTOP 32 mo-g06po pasbupane Ha nuxubupanero Ha ACE n 3a
HaMNpaHe Ha HOBU HO—eq)eKTI/IBHI/I TE€paNIeBTUYHMI JIEKAPCTBEHU CpENCTBA.

LlenTa Ha HAIIETO HAIIETO U3CTIE/{BAHE € MOJENVPaHe Ha CBBP3BaHeTO Ha papmalleBTIY-
Hute npenapatu Kanmonpun u Jlusunonpun u 6uoaktusuus tpunentus Val-Pro-Pro
(VPP) xpm HExxH cBpp3Bamus meran motus Ha ACE. 3a Tasu 1jen cMe IpUIoKMIn
nzuucnurenan (DFT) meronu 3a oneHka Ha ciocobroctTa Ha Kanmonpun, /Tusunonpun
u VPP na xoopauHupar ¢ Zn**-coabpxaius HexxH moTus.

brarogapHocTn
WscnepBaHuATa ca OCBIIeCTBEHU B paMKuTe Ha npoekT KII-06-H21/5 ¢ ¢punaHcoBara
nopxpena Ha Qonp ,HayuHu nscnefBaHuA", 3a KOATO aBTOPUTE U3Ka3BaT O/IarOIAPHOCT.

JIuteparypa
[1]. C.Harrison, K. R. Acharya, J. Cell Commun. Signal. 8 (2014) 195-210.

KnrouoBu gymu: ACE, ACE-unxn6buropu, HexxH motus, DFT.
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®uaypa 1. AelicmBue Ha ACE (A); HexxH momuB 8 gBeme dopmu Ha ACE — sACE u tACE (B).
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33. NOAYYHABAHE HA KEPAMUKA OT BAPUEB TUTAHAT
Nno ABYCTENEHHA TEXHOAOINA

®. NoBroBa*, . MapkoBcka

YHuBepcumem ,Mpod. g-p AceH 3namapoB”
Bypeac 8010, 6yA. npod. AKum AKuMoB 1

*E-mail: imarkovska@btu.bg

ITonyyeHa e KepaMMka Ha 6asa OapueB TMTaHAT IO JBYCTelleHHAaTa TexHojorus. IIbp-
BO € CUHTe3MpaH 0apueBOTUTaHATEH IIpaX, a C/Iefi TOBA caMara KepaMuka. bapueBusar
TUTAHAT € YWIEH Ha TO/IIMO CEMENCTBO OT ChefinHeHus ¢ 06mra popmyma ABO, Hapedenn
nmepoBckutH [1,2]. 3a cuHTe3 Ha 6aprMeBOTUTAHATEH IIPAX € MPUIOKEH MOAUGUIPAHILS
Mmerop Ha ITeunnn [3]. Kato u3XomHu CYpOBMHM ca U3NON3BAHU CIIETHNUTE MaTepUan:
BaCl, na mpax, 12% pastsop Ha TiCl, 8 HCI 250 ml (Sigma Aldrich), oxcanosa kucenmna
(C,0,H,.2H,0) na mpax. [Ipu cMecBaHe Ha CypOBMHHUTE Ce MOTy4YaBa MBTHO-KadsaBa
CyCIeH3us OT HOBOOOpasyBanuTe ce okcanaru. Cref I'bIHO [0O6aBsIHE Ha KMCENTMHATA,
PasTBOPBT Ce OCTABA 3 0KO/IO0 20 MUHYTH, 3a fa ce yTau. Cyun ce mpu 110 °C B cymmnas
oxos1o 30 myHyTH. [TomyyeHara KepeMuzieHo KasABa Maca ce CTpyUBA Ha IIpaxX, HOCTaBA
B TUTrel 1 ce HarpsBa B ren o 850 °C. CuHTe3bT Ha OapueBUsA TUTAHAT 3allO4YBa B
TeMIlepaTypHUA uHTepBaa 660-720 °C, cref pasnaraHe Ha KapOOHaTHUTe.

Ba,Ti,0,(CO,) > 2BaTiO, + CO,

IIpu xpaiinaTta Temmneparypa ot 850 °C ce mpaBu 3ajpbKKa B IPOLb/KeHME Ha 2 yaca.
Crep oxna>kgaHe mpo6ara ¢ Turena ¢ 6571 Ha LIBAT GUH Ipax ce M3BaXkja OT IemTa. Vs3-
BBpIIeHNAT PPA moTBBpKAaBa, Ye OCHOBHATA (asa e oT 6apues TuTaHaT. OT TO3M IIpax
Ha C/llefBallMA eTall € CMHTe3MpaHa caMaTa KepaMuka. KbM nmpaxa e mpubaBeH IIacTu-
¢duxarop oT 4%-eH pa3TBOP MOMMBIHUIOB alIKOXON. BMCOKOTEeMIIepaTypHOTO U3IMYaHe
e npoBefieHo B relr; Naber, [epmanus npu e Temueparypu — 1300 u 1380 °C ¢ Bucoko-
TeMIlepaTypHa 3afpbxXKa 3a speme: 30, 60, 90, 120, 150 n 180 muH.

ITposenen e POA, koiiTo foKasBa cMHTe3 Ha effHOda3Ha 6HapreBOTUTaHATHA KepaMIKa C
ocHoBHa dasa BaTiO, (dur. 1).

IpaxoBute grudpakTorpamu ca sacHetu Ha gudpakromersp D2 Phaser. HanpaBenusr
P®A nokassa nukose camo Ha BaTiO,

Ha Taka cMHTe3MpaHaTa KepaMIKa e olpefie/ieHa OTHOCUTETHATa INTBTHOCT. TeopeTnd-
HaTa IIbTHOCT Ha BaTiO3e 6,02 g/cm3. IanHnTe OT ur. 2 MOKA3BAT, Ye MOTyYeHATA Ke-
paMIKa e ¢ BUCOKa ITBTHOCT.

brarogapraocTun

Tasu cratus e 6marofapenne Ha puHaHcoBaTa mofkpena Ha MOH mpu nsmbiHeHMe Ha
Haumnonanna HayuHa mporpama ,, HuUCKOBBIZIepofHa eHepris 3a TpaHcopTa u 6uta“ - E
III0C, ofobpeHa ¢ pemenne Ha MC# 577 / 17.08.2018°.
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Quaypa 1. POA Ha kepamurkama, cuHmeaupaHa npu 1300 °C, x-BaTiO,

®uaypa 2. Mromuocm Ha cuHmeaupaHama Kepamuka: ® — npu 1380 °C, ¢ —npu 1300 °C

JInreparypa

[1]. X.Liu, R. C. Liebermann, Phys. Chem. Min. 20, 3 (1993) 171.

[2]. K.C. Anexcauppos, A. T. Aunctparos, b. B. BesHocuxos, H. B. ®exnoceesa,
da3oBble epexoAbl B KpUCTA/UIaX raJIoNgHbIX coefuHeHnit ABX3. HoBocubupck:
Hayxa (1981).

[3]. A.J.A.AL-Jabar, M. A. A. Al-dujaili, I. Ali Disher. Preparation of Barium Titanates
With Different Particle Size Distribution Using Modified Pechini Method. Journal
of Babylon University. Engineering Sciences. 1, 25 (2017).

KnrogoBu mymu: BaTiO,, son-ren cunres, npax, kepaMmmnka
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34. KOHTPOAVPAHE PV MOBULLEHA TEMMEPATYPA
HA EAEKTPOXVMUYHUTE XAPAKTEPUCTUKMN
HA P3-Na,,Ni,,Mn, O, YPE3 CEAEKTUBHO 3AMECTBAHE
HA Ni C Mg

1/2

M. Kaavncv3oBa'*, IN. Mapko8', K. Kocmo8', E. XKeueB8a',
A. HuxmaHoBa'?, P. CmoaHoB8a’

" M'hcmumym no obuja u HeopeaHu4Ha xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
2 lHcmumym no MuHepaaoauA u Kpucmanozapadgua — BAH
Cogpua 1113, ya. akag. lfeopau GoHueB 6a. 107

*E-mail: maria_|_k@svr.igic.bas.bg ; maria.kalapsazova@gmail.com

Kiio4oB mpyoputeT mpu paspaboTBaHETO U YCHBBPIICHCTBAHETO Ha HATPMEBO-JOH-
HaTa TeXHOJIOIMs 3a ChXPAaHEHMe Ha eHeprys 3a TolAMO-MalllabHU NPUIOKEHUS e
HeobOXO[MMOCTTa OT IPOEKTVPaHe Ha eNeKTPOZHM MaTepuay, YNUTO eJIeKTPOXUMUY-
HU XapaKTepPUCTUKM Ca II0-MaJKO YYBCTBUTETHM KBM TeMIlepaTypara Ha OKOJTHaTa
cpema. [lokasam ce HOAXO[ INPU CIOECTUTE IUTHMEBU IPEXOJHOMETATHN OKCUIM
(Li,, , TM _O,), mossonsABau KOHTPOIMPAaHE HA €TeKTPOXUMUIHNUTE XaPAKTEPUCTUKN
4ype3 MoOfe/NMpaHe Ha eIeKTPOHHMUTE ¥ KPUCTATHUTE CTPYKTYpPHM, € 3aMeCTBAaHETO Ha
npexopgHute Metanu (r.e. TM = Co, Ni 1 Mn) ¢ e1eKTpOXMMUYIHO HEAKTUBHU OHU
(xato Mg*, B>, AI** u gp.) [1].

B HacrosiieTo M3crefBaHe HME JEeMOHCTpUpaMe pa3paboTBaHETO Ha CBCTaB, KOWITO e
IpOeKTHpaH fja pabOTy Py MOBUIIEHU TeMIlepaTypu. Upes celleKTUBHO 3aMecTBaHe Ha
Ni** itionn ¢ Mg** B rpucnoituus okcup, P3-Na, Ni, Mn  O,, ce KOHTpONUpAT CTeneHTa
Ha okMcaeHue Ha Ni JIOHM, KaTMOHHO paslipelie/ieHNe B C/lI0eBeTe, KalalyTeTa Ha MH-
TepKayanys Ha HATPUIl ¥ CIIOCOOHOCTTA 3a paboTa IIpy pasnMyHM CKOPOCTH Ha 3apsif 1

paspsn.

Mg-3amecrenure okcupau P3-Na, Ni Mg Mn O, (x = 0.04, 0.08, 0.16) ca monmyueHn
Ype3 TepMUYHO pasjaraHe U MOC/AefBalo HaKamsaBaHe npu 700 °C Ha mnopunnsupanu
aneTaTtHyu npekypcopu. CTpyKTypaTa i eleMeHTHUAT ChCTaB Ha OKCUJUTE Ca HOTBbpfe-
HY CbOTBETHO 4Upe3 peHTreHoBa anudpakyusa (XRD) n MHAYKTUBHO CBbp3aHa I/Ia3MeHa
aToMHO-eMucronHa criekTpockonus (ICP-OES). ITocpencTBoM eeKTpOHeH HapaMaruu-
teH pesoHaHc (EPR) e ycraHoBeHa mpedepeHIanHaTa 3aMsHa Ha HUKeT C MarHesuit,
KaTO IpY KOHIIEHTAIMA OT X = 1/6 KOMIIeHcallATa Ha 3apsA/a ce MOCTUTa CaMo OT MpH-
cbCTBUETO Ha JloHuTe Mg*, Ni** 1 Mn*".

Enexrpoxumuynnre cpoiicrea Ha P3-Na, Ni Mg Mn O, ca uscrenBany Ha jBara
Kpaitau npepcrasutens ¢ X = 0 (NNM) u x = 0.16 (NM-16). TecroBeTe ca IpoBeaeHN
B TPeNeKTPOJHM KIeTKy T Swagelok ¢ IpOTHBOENIEKTPOS ¥ CPaBHUTENIEH eIeKTPOJ
MeTajIleH HaTpuil ¥ B IPUCBHCTBYE Ha eIeKTPOIUT Ha 6a3a opraHudeH pasTsoputen 1M
NaPF :PC n itonna Teqnoct NaFSI:Pyr, FSI (1:9). Hait-no6pa cTabumHOCT Ha KananuTera
U CIIOCOOHOCT 3a paboTa P Pas3IMYHM CKOPOCTY Ha 3apAf M paspAj Py IOBUIIEHA
TeMIepaTypa e ycTaHoBeHa 3a NM-16 B mpucbcreue Ha NaFSI:Pyr, FSI (pur.1).
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a 6

®uaypa 1. CnocobHocm 3a paGoma npu pasaudHU CKOPOCMU Ha 3apAg U pa3pAg Ha (a)

u3xogeH okcug (20 °C) u 3amecmeH (20 u 40 °C) 8 npucbcmBue Ha eAeKmpoAUM

NaPF_:PC u (6) samecmeH okcug 8 npucbcmBue Ha enekmpoaumu NaPF:PC (20

oC) u NaFSI:Pyr,,FSI (20 u 40 oC) u 8 nomeHuuaAHu gpaHuyu 2.0 — 4.3 V.
ITpoMenuTe HaCTBIBAIM C €IEKTPOAUTE NPYU LUKIUPAHE Ca U3YYEHU IIOCPENCTBOM eX-
situ XRD, rpancMucuonHa enekrponna mukpockonus (TEM), EPR u penrrenosa ¢oto-
nexTpoHHa crekTpockonus (XPS). EneKTpoXMMM4YHOTO HOBefeHNe Ha Mg-3aMecTeHns
OKCI/JI € CBBP3aHO C peaKIMATa Ha KATMOHHO IIpepasnpesenenne, nporudama npu 4.2 V
mo BpeMe Ha usBnun4aHe Ha Na'. KaTuoHHOTO mpepasnpesesieHne e 06paTuM mpouec u
BKIIIoYBa TpaHcdep Ha Mg* n Ni** fionu o TM c104 0 MEeX/yCTIOTHOTO IIPOCTPAHCTBO.
ITpepasmnpeneneHeTo Ha JIOHMUTE IIPU LMKIMpPaHe MOXKe ja ce IpueMe Kato ¢axrop,
NpeAU3BUKBAIL KUCIOPOJIHA PEJOKC aKTUBHOCT B Mg-3amecten okcupu. Ilponecsr Ha
KaTMOHHO IIpepasIpefe/ieHNe ce 3acCulIBa IpU IOBUIIEHY TEMIIEPATyPU U B €/1IEKTPOIUT
Ha ocHoBaTa Ha NaPF, koiiTo e mo-HecTabuieH Mpu Te3n YC/IOBUSA B CPABHEHNE C eNleK-
TPONUTa Ha OCHOBaTa Ha jtoHHa TedHOCT (ILs). B fombinHenne IL-eneKTpomuTsT MposiBsi-
Ba HJMCKA NOBDBPXHOCTHA PEAKTUBHOCT KBM CIOECTUAT OKCUL, TOKATO NOBBPXHOCTHUTE
peakunu B npuchcrBue Ha NaPF :PC ca cpripoBofienu ¢ pasnaraHe Ha eleKTPONUTA U
o6pasyBaHe Ha IPORYKTHU KaTo cyndaru, cyaduru/cynbonnmu, anutpupnu u NaF.

Kopenanumre MeXIy CTPyKTypa Ha €/IeKTPOJIHUTE MaTepHaIl, eleKTPOJHA IOBBPXHOCT
M eNeKTPOXMMMYHY XapaKTePUCTUKY YCTAHOBEHM B HACTOALIETO M3C/IefBaHe MOTaT Jja
ObfaT OT 3HaUYEHMe 3a [I0-HATATBIIIHO Pa3byipaHe U KOHTPOJI Ha eIeKTPOXMMIYHY XapaK-
TePUCTUKM Ha MaTepyay ¢ KOJIOCa/IeH KalaluTeT KaTo CIefiBallo IOKO/IeHMe elIeKTPO-
mu B Li / Na itonHM 6aTepun.

brarogapHocTn

ABTopute ca 6marogapHy 3a ¢uHaHCOBara Iofkpena Ha mpoekTu ENigMA (DFNP-
17-24/25.07.2017), ®HU (Alterlons, DN09/13), HHII Buxpen (CARiM, KII-06-IIB-6) u
DAAD.

JIureparypa
[1]. M. Mladenov, R. Stoyanova, E. Zhecheva, S. Vassilev, Electrochem. Commun. 2001,
3, 410-416.

KniogoBu gymm: cioecTyt OKCU/V, HOHHY TE€YHOCTH, XMMUA HAa HOBBPXHOCTTA, HATPHU-
€BO-IIOHHU OaTepyn.

125


mailto:maria_l_k@svr.igic.bas.bg
mailto:maria.kalapsazova@gmail.com

[O6uneliHa Hay4Ha cecun, nocBemeHa Ha 100-2oguwHUHama XumMmuAa Ha mamepuaAume
om porKgeHuemo Ha akagemuK leopau bauaHakoB

35. CPABHUTEAEH KUHETUHEH AHAAN3 HA AHTUOKCUAAHTHATA
AKTUBHOCT HA MOABPAHN OPTOMETOKCUPEHOAN N BUDEHOAU
NP XOMOIEHHO AUNMMAHO OKNCAEHME

B.A. KoHueBa'’, D. Fabbri2 , M.A. Dettori?, G. Delogu?, A.B. Tpodumo8?

"MIHcmumym no op2aHu4Ha xumua ¢ LieHmvp no pumoxumua — BAH
Cogpua 1113, ya. akag. I. boH4yeB 6. 9
2CNR-Instirtuto di Chimica Biomoleculare
07100 Sassari-Baldinka, ,traversa La Crucca“ 3, Italy
3MHcmumym Guoxumudeckol uauku um. H.M. dmaHyana — PAH,
119334 MockBa, ya. ,KocelieuHa®, 4, Poccua

*E-mail: vessy.kancheva@abv.bg

3a menra Ha M3CIefBaHeTO ca MoxOpany 34 npupoxgHY 6MOAHTMOKCUIAHTA U TEXHY CUH-
TeTUYHM aHa/03M (C IBasAKOIOBA U KAaTeX0l0Ba CTPYKTypa). CpaBHUTETHUAT KMHETH-
4YeH aHa/IM3 € HallpaBeH Ha 6a3a OCHOBHY KMHETWYHN IIApaMeTPy Ha TUNNUFHOTO aBTO-
OKUVICJIEHE B OTCBCTBHE U B IPUCHCTBIE HA AaHTMOKCUAAHT: GaKTOp Ha cTabuansmpaHe
(mokasBall KOJIKO I'BTHU Ce yBelryaBa OKMCIUTENTHATA CTAOMIHOCT Ha IMIUAHUA Cy6-
CTpaT B MPUCHCHTBUE Ha AaHTMOKCUAHT) U CTelleH Ha MHXUOMpaHe (IOKa3Bal KOITKO
I'BTHM Ce ChKpalllaBa Jb/DKMHATA Ha OKVCIUTETHATA BepUra Ha JIMIIJHOTO OKVCIEHNe
B IPUCHCTBIE HA aHTUOKCKUAAHT). KMHETMYHMSAT MOZeNn M3N0N3Ba OKUCTIsIEM NUINEH
cy6cTpar (KMHETMYHO YUCTY TPUALVIITINLEPOIM Ha CIPHYOITIEOBO MAC/IO) KaTO OKYIC-
JIEHVETO € IPOBeJIeHO TPy MPOAyXBaHe ¢ aTMocdepeH Bb3AyX Ipu TeMieparypa 80°C B
TepMocTaTupaHa 6aHs Ha ThMHO. KuHeTrKara Ha MUIMHOTO OKUC/IEHNE Ce CIIENU IO
HAaTPYTIBaHETO Ha IIbPBUYHNUTE IIPOJYKTY HA aBTOOKVCIIEHNETO — TUIUIHNTE XUpOoTe-
POKCHJY, KOUTO Ce OTIpefeNAT IOROMeTPUYHO. VI3yueHn ca eeKTiTe Ha 3aMeCTUTE/IUTE
B CTPaHMYHATA BEpUra, Ha KOHIEHTPAIVATA, Ha 3aMeCTUTENNTE B OEH30THOTO SIPO I
Ha Ha/IM41eTo Ha cuMeTpudHa C2-6udennaHa ctpykrypa. [TomydeHnTe HOBM pe3ynTaTu
ITOKa3BaT C/IEHOTO:

o HapacTBaHETO Ha KOHIleHTpauusara fecerokpratHo (0.1mM u 1.0mM) Bogu fo Hait-
cunen edexr (10 > PF >4.0) sa M,OH > Kypxymun > M,OH = M,OH = CA;

+ ebexTT Ha 6udeHnTHATa CTPYKTYpPa € Hail-cuneH npu Kypkymus/M,OH, kypxymun/
M,OH, D,(OH),/M,OH, D,(OH),/M,OH;

e 3aMeCTBAaHETO Ha I'BasAKOJIOBAaTa CTPYKTYpa B OEH30/IHOTO AAPO C KaTeXo/loBa jaBa
Hati-cunen edext mpu M,OH/HPh (13 mpti) > FA/CA (10) > DEu/DHCh (4);

o edeKTHT Ha CTPAHMYHATA BepuUIa IIOKaBa, Ye ChKpallaBaHeTO AB/DKIMHATA Ha CTpa-
HIYHATa Bepura BOAMU IO IOHIDKaBaHe Ha CTAlleHTa Ha MHXUOMpaHe (OT 3 10 7 IBbTH),
KaTo e Hall-BICOKa 3a KypKyMuHa (29.3). Manku pasnindus B Kpas Ha OKMCIUTETHATa
BepUra He BOJAT IO C'hlIleCTBeHa IPOMAHA B aHTMOKCUAAHTHATA aKTMBHOCT Ha OPTO-
MeTOKCU(EHOINTe.

Te3u pesynTaTy ca OT M3KIIOUMTETHO 3HAUCHME M 3a IPAKTUKATA 33 II0J00D Ha IIOAXO-
IALY CheAVHEeHNA 3a eeKTVBHO U ONTYMAIHO CTeOMIM3MPaHe Ha PasINIHY INIINIHI
HOPOJYKTH.
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B1) MoHowmep / Aumep B2) MoHomep / Aumep B3) MoHomep / Aumep
Abbr R Abbr R Abbr R
HCh/DHCh | CH,-CH=CH, | CA/DCA OH HCA/DHCA |OH
HPh/DHPh CH,

bnaromapHocTun

ABTOpuTe M3Ka3Bar OarofapHOCT 3a GpuHaHCOBaTa nogKpena Ha Pyckns ¢ounn 3a dyn-
maMmeHTanHu macnenBanus (rpant 19-53-18019 Bonr_a) n va ®HU 3a benrapus (zoro-
Bop KII-06-Pycus-28). BuoaHTMOKCUAAHTHUTE Ca CUHTe3UpPaHN B 1abopaTopusTa Ha [i-p
Ixosana Jenory, Vramms (G.Delogu, Italy).

KirogoBu mymMum: KMHETIYeH aHAIN3, aHTHOKCUAHTHA aKTIBHOCT, OPTOMETOKCH-(e-
HoMY, 6udeHonn
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XumMmuAa Ha mamepuaAume

36. AHTUOKCMAAHTHA AKTUBHOCT HA HEBPOTPAHCMUTEPW -
KATEXOAAMWHU U TEXHN METABOAUTH

C. AobpeB'”, C. AHzenoBa', B. A. KbHueBa?

" ’icmumym no onmuYyecku MamepuaAu U mexHoAozuu — BAH
Cogpua 1113, ya. akag. leopeu BoHueB 6a. 109
" Ihcmumym no opzaaHuyHa xumua ¢ Llenmbp no coumoxumua — BAH
Cogpua 1113, ya. akag. I. boH4yeB 6. 9

*E-mail: sdobrev@iomt.bas.bg

OT XMMUYecKa I7IeflHa TOYKa OKCUATUBHUAT CTPeC MOXe fia 6be feduHMpaH KaTo fu-
cbaTaHC B IPOM3BOACTBOTO 1 KOHCYMAIisA Ha OKCUAAHTHU, 0COOEHO Ha CBOOOHM pasu-
Kasu [1]. ViMa MHOTO JoKa3aTeNCTBa 3a POJIATa Ha OKCUATUBHMA CTPEC M BUCOKOTO HUBO
Ha CBOOOJIHY pajMKaIM 3a Bb3HUKBAHETO J Pa3BUTMETO Ha FOAM Opoit 3ab0naBaHu,
Cpell KOUTO M HeBpOJEereHepaTMBHY HapylleHMs KaTo 6oecT Ha AilxaiiMep, 6omecT
Ha [TapKMHCOH, MHOXKeCTBEHA CK/Iep03a, 3aryba Ha IaMeT U JOPU AENpPeCUBHU ChCTO-
AHuA [2]. IlaTonorusara Ha 6omectTa Ha ITapKIMHCOH Ce XapaKTepusyupa ¢ HaTPyIBaHeTO
Ha TIPOTeVH, HapedeH anda-cuHyknaenH (alpha-synuclein) BpB BKIHOUBaHNMs, HApEYeHN
Tenua Ha JIeBM B MO3BYHNUTE HEBPOHU, KAKTO U OT HEOCTATBYHO 0OpasyBaHe U aKTUB-
HOCT Ha JoIIaMIH. 3a CUMIITOMAaTHYHO JIedeHNe Ha 60/iecTTa Ha ITapKIHCOH ce U3IO/I3Ba
npekypcop Ha gonamuH, L-DOPA (Levodopa, JleBogorma), KOMTO peMuHaBa KPbBHO-
MO3bYHaTa Oapuepa.

ITo muTepaTypHM JaHHM MeTabOMM3MBT Ha KaTeXolaMMHMU (6MOIOTMYHO aKTUBHY Be-
I[ecTBa OT TpyIara Ha OMOreHHUTe aMMHM, KOUTO B OpraHM3Ma U3I'BIHABAT QYHKIU-
ATa Ha XOPMOHU ¥ HEBPOMEJIMATOPY) KaTo JOMAMIH, HOpenuHeppIH, CEpPOTOHUH 1 [ip.
OCUTYpsIBa aHTMOKCH/JAHTHA 3alllATa B MO3'bKa CPEIY YBPeXAaHU s, IPUYMHEHN OT OK-
CUJAHTU U cBOOOLHY pajguKany [3]. Bcuuky kaTexonmaMuHy B OpraHmns3Ma ce 06pasyBar
OT TIPeKypcop — aMMHOKMCENIMHATA TUPO3UH WM MHAUPEKTHO Ype3 MpefBapuTeTHO
XMJPOKCU/IVMPaHe Ha aMUHOKMCeNNHaTa GpeHWIaTaHNH O TUPO3KH. TUpo3UHBT O6uBa
Mopudunupan B L-DOPA, nonmamus, enuHedpuH, HopennHedpus. Ilociennure gse
(emmHedpuH, HOpennHeppMUH) ca MO-NO3HATU KATO afpeHaJIMH U HOpafipeHa/nH, Cb-
orBeTHO. DOPAC e mpopyKT OT OKMC/IeHMe Ha aMUJIHAaTa ONAIlKa Ha enuHeppuH Man
TOIAaMIH OT eH3nMa MoHoaMuHoKcnzpasa (MAO) B cunancure. Toit e MeTabomuTeH npo-
IYKT IIpY HerpajauyATa Ha Te3u HeBpoTpaHcmutepy [8]. [Ipyru metabonntu, KOUTO ca
BKJIIOYEHM B HAIIETO M3C/IefBaHe, ca 3-O-MeTungona (M3I0/I3Ba 3a JIEYEHNETO Ha apTe-
puanHa xunepronus) u 3-O-merokcurupamut. Ha purypa 1 ca mokasaHu CTPYKTypuTe
Ha U3C/IefiBaHNUTE OT HaC ChbeAVHEHM .

Teopernunu nsuncnenns Ha HuBo B3LYP/6-31+G(d,p) ca n3non3sanu 3a orjeHKa Ha HeT
TepMOJVHAMUYHMN IECKPUIITOPA — €HTA/INMA 3a pasKbcBaHe Ha Bpb3ka (BDE), iionnsa-
uuoHeH noreHnuan (IP), nporonen apuuurer (PA), eHTannus Ha IPOTOHHA JUCOLIMA-
uus (PDE) u entannus Ha enekTpoHed Tpancdep (ETE). Tesu cToitHOCTH ca CBBP3aHU C
TPY Bb3MOXXHM MeXaHU3Ma Ha aHTMOKCUIAHTHO JelCTBYUE: IPEHOC Ha BOJOPOJieH aTOM
(HAT), enHoeneKkTpoHeH TpaHcdep, HocmeBaH oT mpoToHeH npenoc (SET-PT) u nocre-
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Xumua Ha MamepuaAume
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D
RO COOH
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B
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H
HO C00
e OH
HO N__
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C
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HO
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HO NH,
HO

®uaypa 1. CmpykmypHu hopmyau Ha muposuH (A), L-DOPA (B), gonamuH (C), DOPAC (D),
enuHedpuH (E) u HopenuHedpuH (F). R =H, CH,.

IoBaTe/leH MeXaHU3bM 3a IIPeHOC Ha poToH 1 eneKTpoH (SPLET). Ha 6a3ata Ha Teope-
TUYHUTE U3YMC/IEH N € HallpaBeHa OlleHKa Ha AaHTMOKCHJAHTHATA AKTMBHOCT Ha U3CTIef-
BaHMUTE HEBPOTPACMUTEPU U TEXHU METAOOMUTH IO TPUTE BH3MOXKHI MEXaHU3Ma.

bnaromapnocTun

V3cnepBaHMATa ca OCDIIECTBEHU B paMKuTe Ha IpoekT KP-06-Pycua-28 ¢ dpunancosara
nopkperna Ha Poup ,Hayunu uscmenBaHus’, 3a KOATO aBTOPUTE N3Ka3BaT 0/IaTOfAPHOCT.
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37. OXAPAKTEPU3NPAHE N ONTU4YHN CBONCTBA
HA MEXAHOXUMWYHO CUHTE3UPAH ZnMoO,

M. ManueBa'™, P. MiopgaHoBa', . KoceBa', M. MBaHoB?

"MiHcmumym no obwa u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
2lHcmumym no onmuYecKku MamepuaAu u mexHonoz2uu — BAH
Cogpua 1113, ya. arag. leopau BoHueB 6a. 109

*E-mail: m.gancheva@svr.igic.bas.bg

B HacTOAIOTO M3C/IeBAaHE Ca NPe/ICTaBEHM MEXaHOXMMUYHUAT CUHTE3, CTPYKTYPHOTO
OXapaKTepusMpaHe 1 ONTUYHUTE CBOMCTBA Ha MOHOKIMHeH ZnMoO,. Tosu mMarepuan
HaMMpa NpUJIOKeHMe KaTO CeH30p, Karanmsartop, auop 3a LED ocBernenue, karop 3a
nuTneso-iionu 6arepun. ZnMoO, Kpucranusupa s e noaumopdrn MmoguduKanmm: a
TPUK/IMHHA, KOATO € TepMOAMHAMUYHO CTabM/THA 11 B MOHOKJIMHHA — MeTacTabunHa. B
nUTEpaTypara ca M3BECTHM PasTMYHM XMMUYHM METONM 3a CUHTe3 Ha ZnMoO : TBBp-
modaseH 1 XMAPOTEpPMaJIeH CHHTe3, 30/I-TelIHU TeXHOJIOTUY, ChyTasBaHe 1 fp. MexaHo-
XVMUYHYAT CUHTE3 e BICOKO e(eKTUBEH, 6bP3, €KOIIOTMYEH U eHePreTUYHO CIIeCTABalll
MEeTOJI, KOETO I'0 IPaB) MIMPOKO IIPUIOKNUM IIpe3 MOC/IeHUTE TONNHIL.

Lenta Ha mpecTaBeHaTa paboTa € fla Ce M3Y4M BH3MOXKXHOCTTA 32 CMHTE3 Ha ZnMoO,
Ipe3 MEXaHOXVMUYHO aKTUBMPAHE U [1a C€ M3CNenBaT OIITUYHUTE CBOJICTBA. MSXOHHa
cmec o1 ZnO n MoO, B MONHO OTHOUIEHNE 1:1 OTrOBapANIO Ha CheayuHenneTo ZnMoO,
6e MexaHMYHO TpeTMpaHa, M3IOI3BaliKM IUIaHeTapHa TomnkoBa MenHuua (Fritsch -
Premium line — Pulversette No. 7). CkopocTTa Ha akTBMpaHe e 850 060poTa/MUHYTA,
BpeMe Ha akTuBupaHe oT 0 fo 10 9aca BB BB3AyLIHa cpefa. PasoBuTe U CTPYKTYpPHU
TpaHcdopMmanyy 6s1xa mpociefeHn ypes penrreHo¢pasos ananus (POA) u nndpadepse-
Ha crnekrpockonus (VMY). OnruyHara mmpuHara Ha 3abpaHeHara 3oHa (Eg) 6e ompene-
neHa ype3 fudysHo-oTpaxkaTenHa Y B-Busuma cekrpockonus. CHeKTpuTe Ha eMUCUA U
BDb30yXaHe ca uamepenn upes Horiba Fluorolog 3-22 TCS cnekrpodoromersp ¢ 450 W
Xenon Lamp KaTa U3TOYHMK 3a BB30y>KAaHe IIpU CTallHa TeMIlepaTypa.

Kaxro Moxe fa ce Bupyu oT Gurypa 1, MEXaHOXMMUYIHOTO TPETHPaHe BOAH O YaCTUIHA
amop¢usarusa Ha MoO, u Hayano Ha XMMUYHO B3aMMOJIeCTBNeE Ciefl 3 yaca o6paboTKa.
Monodasen popyKT oT MOHOK/IMHEH 8 ZnMoO, ¢ pasmep Ha kpuctanuTe oT 30 nm ce
obpasyBa cieq 5 yaca MexaHM4YHaTa 06padoTka. MopudukanmsTa ce 3amaspa cief 10-
I'BTHUTENTHO aKTUBMpaHe o 10 yaca. laHHKTe OT MHPpavepBeHa CIIEKTPOCKOINS I0Ka3-
BaT, Y€ MHTEH3UTETHT Ha abCOPOLMOHHNTE UBULIY Ha MoO3 u ZnO ce NMOHMKaBa, KOETO €
yKasaHMe 3a YaCTHMYHO pa3pylllaBaHe Ha KpucTanHara uM cTpykrypa (Pur. 2). Iloasara
Ha HOBU BI/I6paIH/IOHHI/I nsnuu pu 890 835, 655, 625, 520, 455 1 405 cM™ e JOKa3aTeNICTBO
3a IPOTeK/Ia XMMMUYecKa peakuusA u GopMupaHe Ha HOBU CTPYKTYPHU €IMHUIIM XapaK-
TepHM 3a MOHOKMHeH B ZnMoO,. ITony4yenusaT andysHo-oTpaskaTesieH CIEKTbP BBB BU-
AMMaTa 1 yAITpaBMOIeTOBaTa 06/1acT MOKa3Ba fiBa abcopbunonHy nuka mpu 260 u 320 nm,
XapaKTepHU 32 TIpeHoC Ha eHeprus oT O kbM Mo-atom, Tunuanu 3a MoO, enunuia (Our.
3). llluprHara Ha 3abpaHeHaTa 30Ha, Eg =2.95 €V, e n3unciena cief rpaguaHO NpeACcTaBs-
He Ha 3aBucuMocrTa a/hv. PoTonyMnHeCHeHIMAT CIIeKThP Ha MEXaHOXUMIYHO CUHTE3N-
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pan § ZnMoO, ce XapakTepusupa ¢ IIMPOK U aCMMeTpUYeH MUK mpu 405 nm. IlseTHure
KOODZIMHATY Ca Pa3NONOXeH! B cuHATa 06/macT (x=0.188 n y= 0.151) (Pur. 4).

®uaypa 1. PenmaeHoBu gudparkmo- Quaypa 2. NHdpayepBeHu cnek-
2pamu Ha cmec om ZnO mpu Ha cmec om ZnO
u MoO, npu ckopocm Ha u MoQ, npu ckopocm
akmuBupaHe 850 06/MUH. Ha akmuBupane 850
06/MUH.
Guazypa 3. AudysHo-omparkameneH Quaypa 4. LiBemHu koopguHamu Ha
cnekmbp Ha ZnMoO,. ZnMoO,.

3a mppBu BT MeTacTabuiteH p ZnMoO, cbc cpeieH pasmep Ha kpucranute 30 nm Ge
CUHTE3MPAH 4Ype3 IMPEeKTeH MEeXaHOXVMMMYEH CUHTE3, IPY CKOPOCT Ha aKTUBMPAHE OT
850 ob6opora/MuHyTa 3a 5 yaca. [TonyueHUAT MaTepuas ce XapaKTepusupa ¢ MankKa Lin-
puHa Ha 3abpaHeHara 30Ha (2.95 eV) 1 CuHS eMUCHS.

brarogapHocTn
VsnonsBanoro o6opyznBaHe e 1o nHPpacTpykrypeH npoekt INFRAMAT, ¢puHaHCHpaH OT
MuHMcTepcTBO Ha 06pa3oBaHNeTo M HayKaTa Ha bpiarapus, [Jorosop D01-284/17.12.2019.

KnioyoBu gyMu: MeXaHOXMMIYHO TPETUPaHe, peHTTeHO(a30B aHamu3, fudysHo-oTpa-
JKaTeTHa CIeKTPOCKONMA, POTONTyMUHECIEHIIA
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38. UBCAEABAHE HA KOOPAMHUPAHETO HA EBPOMUEBW NOHN
KbM QOTOAKTUBHUN MOAEKYAN YPE3 QAYOPUMETPUYHO
TUTPYBAHE

A. EneHroBa*, P. AanueB, . 3axapueBa, M. LIBemkoB

@axkyamem no xumua u dapmayus npu CY ,CB. KA. Oxpugcku®
Cogpua 1164, 6ya. Aketmc bayyvp 1

*E-mail: d.elenkova@chem.uni-sofia.bg

WscnegBaHusATa B 06/1aCTTa Ha TyMUHECLIEHTHNUTE TAHTAHOMIHY KOMIUIEKCH Ca IHTEH-
3MBHY NOPaJy TeXHUTE YHUKATHU ONTUYHM M MAaTHUTHY CBOJCTBA, KOUTO OIPEJeAT
IPWIOKEHUATA M B TEXHOJIOTMYHO MHTEPECHM 00JIACTH KATO Na3epy, CBETORMOMM, Ol
TUYHY BJIAKHA, TeICKOMYHMKALMOHHU YCTPOMCTBA, 6MONIOrMYHM aHamusu u ap. [1, 2].
IIpy cuHTE3 Ha KOMIIIEKCH C OPTAHMYHY INTAHAM Ypes3 IIOR60p Ha MOAXOAAIIaTa CUHTe-
TUYHA IIPOLieAiypa Ce Ile KOHTPO/IMPaHe Ha ChOTHOIIEHNETO Ha METa/THNA JIOH K'bM U3-
nonsBaHusA nuraHy,. ToBa MoXKe fla ce OCTUTHE Ype3 GIyOpUMeTPUYHO TUTPYBaHe, IPO-
crensABaIo GOpMUpPaHEeTO Ha KOMIUIEKC MeXKAY TMTaH/a M MeTaIHMA JIOH B pasTBOpa.

B mpepcraBeHMTe TYK M3C/IEABaHMA € M3IION3-
BaH jmraHpg 2-(penmnermumn)-1,10-denantpo-
JIVH, O3HaYeH Karo L5, CMHTe3MpaH 1Mo MeToja Ha
Sonogashira, ynsaTo crpykrypHa popmyna e moka-
3aHa Ha ¢urypa l.

ITspBOHAYaIHO Oellle ONpefe/leHa pa3TBOPIMMOCTTA
Ha HOBOCHHTe3MpPaHVs TUTaH[ B HIKOIKO PasTBO-
PUTeNs, KaTO pe3yATaTUTe [IOKa3aXa, 4e aljeTOHN-
TPUIBT € Hail-goOBp pasrBopuren. IIlpoBeneHure
IpefBAPUTETHN OMUTH 3a IIONyYaBaHe Ha KOMILIe-
KC) B Pa3TBOP Ha JIMTAHJA C TAHTAHOMJHNUTE IOHU ®uaypa 1. Cmpyxmyp-

Ha hopMyAa Ha
Ln*" = Eu, Tb, Sm, Dy nmoka3axa ciabo cBeTeHe mpu 2-(peHuremuHun)-1,10-
Sm - ceaBpKaIUTe IpobM, OTCHCTBYE Ha TYMMU- (heHaHMPOAUH, L5
HecueHuus npu Tb u Dy-npobu u depBeHa TyMu-
HecueHuus npu Eu - cpappxamure mpobu. Tosa onpenenn nsbopa Ha Eu®* kato xom-
IIeKCO0OpasyBaTes 3a GpIyoprMEeTPUIHOTO TUTPYBaHe, KOeTO Oellle IIPOBEAEHO KaKTO
npu ¢uKcupaHa KoHIeHTpauys Ha Eu® iioH, Taka 1 Ha muranga L5 B pasTBOpUTeT alle-
ToHUTpUIL. CHeTn 651Xa aGCOPOIIMOHHY CIIEKTPH, CIIEKTPY Ha Bb30Oy>KIaHe U Ha eMUCHUS,
KaKTO U BpeMeHa Ha >KMBOT Ha IOTydYeHUTe pasTBOPHU. YCTaHOBeHaTa eMucus ot Eu’t
JIOH NP pasIMyYHM CHOTHOLICHN MeTasI//IUTaHf e fafieHa Ha ¢purypa 2.

JanHuTe npencTaBenn B Tabmuia 1 mokasBar onpefe/ieHUTe BpeMeHa Ha )KMBOT Ha Bb3-
6yIeHOTO ChCTOsIHNE, Bapupaliy B MHTepBasa 288 — 670 ps npyu GpuUKCHMpaHO ChABPIKa-
Hyte Ha Eu’* itonu. Te ca n3nonssaHyu 3a onpepiesiHe Ha HAll-[OOPOTO CHOTHOLIECHME Me-
Taj/murany. Buxpa ce, 4e Hall-MHTEH3MBHATA eMJCHA OT eBPOIMEBNA JIOH ce HabIIofjaBa
IpY CHOTHOLIEHNME MeTal/Iuranp 1:2, KoeTo e 136paHO 3a CMHTe3MpaHe Ha KOMIIIEKC B
TBBpAA pasa.
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®uaypa 2. EMucuoHHU cnekmpu Ha pasmBopu ¢ pasAu4HoO cbomHoweHue L5/Eu® npu a)
¢hukcupaHa KoHUeHmMpayua Ha Au2aHga; 6) chukcupaHa KoHUeHmpauua Ha Eud+.

Ta6auya 1. BpemeHa Ha *uBom Ha B8b36ygeHomo cbCcmoaHue

Ne Eu®: L5 Bpewme HauBom, uys Bpeme Ha :kuBom, ps

npu A, 450 nm npu A, 360 nm

1 41 288+29 -

2 21 542 -

3 1,31 588+16 -

4 11 608 596+25

5 11,25 667+29 655+7

6 115 672+17 654+32

7 1.2 668+13 645+16

8 125 - 596+24

9 13 642+17 549+41
10 14 645+34 351+83

brarogapHocTn

HacrosamoTo nscnenBate e punancupano or ®HIU upes Jlorosop Ne KIT-06-H39/1.

JIuteparypa

[1]. L. Armelao et al., Coord. Chem. Rev. 254 (2010) 487

[2]. J.-C.Bunzli, S. Eliseeva, Basics of Lanthanide Photophysics, in: P. Hanninen, H.
Harma (eds.), Lanthanide Luminescence: Photophysical, Analytical and Biological
Aspects, Springer Ser Fluoresc (2010)

KnouoBu AyMH: JaHTaHOU U, (bnyopecueHuMﬂ, KOOpAMHaAMOHN CbEANHEHN A
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39. EKOANOITMYEH XUBPUAEH CYNMEPKOHAEH3ATOP
C NHOBATUBHO NOAMMEPHO CBbP3BALLIO BELLIECTBO

B. KapamaHoB8a'*, A. Cocepo8', Xp. HoBakoB82, . AumumpoB2, A. CmoaHoB8a’

"MIHcmumym no eAeKmpoXuMuUA U eHepauliHu cucmemu — BAH
Codgpua 1113, ya. akag. I. BoHueB 6. 10
2MlHcmumym no noAumepu — BAH
Codoun 1113, ya. akag. I. BoH4eB 6. 103

*E-mail: boriana.karamanova@iees.bas.bg

Heo6xopuMoCTTa OT IOCTUTaHE eHOBPEMEHHO Ha BUCOKA €HePIMifHa INIPTHOCT U IUTBT-
HOCT Ha MOIITHOCTTA Ype3 M3IO0N3BaHe Ha eKOMOTrOChoOpasHN MaTepyasy IpefiCTaBIABa
Hay4YHO IIPeAM3BMUKATE/ICTBO IIpe3 MOC/AeIHNTe TofuHN. ENuH 0T nogxonuTe 3a IocTUraHe
Ha TOBa e pa3paboTBaHe Ha XMOPHIEH CYIIePKOH/IEH3aTOP, KaTO 3a [0y YaBaHe Ha BUCOKM
U CTaOWIHM KallalMTVBHYU XapaKTePCUTUKM OCBEH BMUJIA Ha €JIEKTPOJJHUTE MaTepyaIn 1
€/IeKTPOJINTA, 3HaYeHMe MIMAT M JPYTH, B3aUMOCBbp3aHy pakropu. Taka Hanpumep e yc-
TaHOBEHO, Y€ CBbP3BALIOTO BEIECTBO JIeIICTBA 110 Pa3/IMueH HAYMH BBPXY CTPYKTypaTa
Ha nopute. TpagUIMOHHO M3IOI3BAHOTO CBBP3BAILO BEIIECTBO KaTO HOMMBUHUINAEH
¢dnyopun (PVDF) Biuse KakTo BbPXY MUKPO-, TaKa I BbPXY MaKpOIIOPUTE, JOKATO IO/~
terpadnyoperunenst (PTFE) 3a mpennounrane atrakysa Makponopure [1].

B Hacrosioro m3cmefBaHe e cuHTesupaH cpnonumep poly(vinylidene fluoride-co-
hexafluropropylene) P(VDEF-co-HFP), koiiTo 3a 'bpBU II'bT € M3II0/I3BaH KaTO CBBP3BAIL0
BelIeCTBO B aKTVMBHATA €JIeKTPOJZHA Maca Ha XMOPUIHM CyIepKoHfeH3aTopu. Tlomnme-
PBT e oXapaKTepu3upaH ¢ MOMOINTA Ha I'eJI0BO-IPOHMKBAIA XpOMAaTorpadus u e yc-
TaHOBEHO, Ye TOJ1 € C OTHOCUTE/IHO BMCOKa MoyleKynHa Maca (78 k[Ja u 225 kJla) u pecil.
nonupucnepcHoct (Mw/Mn =2.86).

Ha ocHOBa Ha uTepaTypHM JAaHHU U CTPeMeXKa 3a M3IIO/I3BaHe Ha eKOJI0T0CHhOoOpasHM
Marepyay, KaTo BBIIEPOeH eNeKTPOeH MaTepua e MofOpaH aKTUBEH BBIJIEH, Tbp-
TOBCKM ITPOAYKT Ha ¢pupma ,Kuraray Europe GmbH, monydenn or 6uomaca - YP-50F.
Toit e MOpHONOIrMYHO U CTPYKTYPHO OXapaKTepu3MpaH U e IIO0Ka3aHo, 4ye MpUTexana
BMCOKA CTIeNMpUIHa MUKPOTIOPECTa TTOBBPXHOCT (S, .= 1756 m’g™)  ocHOBeH XapakTep
[2]. KaTo xomMmosuTen enexTponen Matepuan e usnonssan af-Ni(OH),, koiiTo e mokasan
BIUCOKY ¥ CTaOVMJIHY KaIlallUTVBHYU XapaKTepUCTUKM [3].

VloHHMTe TEYHOCTH TIPEACTABIABAT OPrAHUYHY COMU C TeMIepaTypa Ha Torere < 100 °C,
M TeXHHUTe YHUKATHU CTPYKTYPU M CBOJCTBA IIOPAXKAAT IIOBHUIIEH HAYIHO-U3CIERO-
BaTeJICKM MHTEpeC, KaTO ajJITepHATUBHU eIEKTPONUTH 3a CylmepKoHZeH3aTopu [4]. B
HACTOSLIOTO M3C/IefiBaHe KaTo eneKTponut e mopopaH 1-ethyl-3-methylimidazolium
tetrafluoroborate (EMIMBE,), c fo6aBka Ha 22 Termn. % anetorutpusn (AN).

3a OInpefenAaHe Ha €IEKTPOXVMNYIHNTE XapaKTEPUCTUKM Ha TaKa paspa60TeHI/ITe cynep-
KOHJIEH3AaTOPHM K/IE€TKM Ca CHETU ra/IBAHOCTATUYIHUI 3apﬂm—10/pa3pﬂ,um KpuBH.

PesynTatuTe moKasBar, 4e XMOPUAHMAT CYNEPKOH[EH3aTOP JEMOHCTpUpA IOBUIIECHU
€/IeKTPOXMMUYHM XapaKTepUCTUKM: ¢ 0Komo 30-40 % Io-BMCOK KallaLUTET B CpaBHe-
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®uaypa 1. 3aBucumocm

"o 80
L o Ha pa3pAgHUA
8 70- Kanayumem
s o om mokoBomo
5 604 HamoBapBaHe
8 “ 3a xubpugHu
8 50- e CynepKroHgeHsa-
Py 400+"‘”1";$ 50 MOPHU KAeMKU B
2 40 oo numter EMIMBF4+AN u
b 10 mean. % PTFE
8 30 u P(VDF-Co-HFP)
S
£ 20
§ | —=—EMIVBF, with 22 wt.% AN, PTFE
o 10 —a—EMIVBF, with 22 wt.% AN, PTFE, P(PVDF-Co-HFP)

0 50 100 150 200 250 300 350 400
Current rate, mAg'”

Ta6auya 1. babA Ha OMOKPAHE HA KOMNO3UMHUA
enekmpog YP-50F/aB-Ni(OH),

CBvp3Bawo BewecmBo  baba Ha OMOKpAHE
PTFE 61.9°+4.01°
P(VDF-co-HFP) 328°+2.10°

HUe C TO3U Ha cynepkoHpeHsaropa ¢ PTFE, mHoro Bucoka crabunnoct (efBa 8% crafp B
paspsanuus Kamanuret cief 5000 nukbia) u onyHa edexTuBHOCT (Hag 99%). Vsmons-
BaHeto Ha P(VDF-co-HFP) xaTo cBbp3Ballo BeljecTBO HaMaJisBa bI'blla HA OMOKpPsSIHE
okorno fBa T B cpaBHeHue ¢ PTFE, koeTo e BepoATHAa NpUYMHA 3a MMOTYYEHU A TTOTI0-
xuteneH epext. Heo6xoxmumu ca JOIIBIHUTENHN IPOYYBAHMS, 32 1A C€ U3SICHU IIO-Te-
Tall/THO /Ie/ICTBMETO Ha IIOIMMEPHOTO CBBP3BAll[0 BEUIECTBO ¥ ChOTBETHO /1A CE yBENNYM
PaspASHMAT KaaluTeT Ha XMOPUHIS CYIIePKOH/IEH3aTOP.

brarogapHocTn

Tasu paboTa e pUHAHCOBO IIOAKpeIeHa 0T MMHICTEPCTBO Ha 06pa30BaHMETO U HayKaTa
4pe3 HAMOHA/MHA Hay4YHa IporpaMa E+: HuckoBbreponHa eHeprus 3a TPaHCIIOPTA U
6ura, gorosop [101-214/2018

JIuteparypa

(1]. L. Sosero, A. Stoyanova, R. Stoyanova, ECS Transaction, 74 (2016) 213.

[2]. B.Karamanova, A. Stoyanova, ..., J. Alloys Compd., 803 (2019) 882

[3]. L.Soserov, A. Stoyanova, T. Boyadzhieva, ..., Electrochim. Acta, 283 (2018) 1063
[4]. C.Liew, K. Arifin, J. Kawamura, ...., J. Non-Cryst. Solids, 458 (2017)97

KnouoBu AYMMU: IIOJIMMEPHO CBbP3BalllO BEMECTBO, EKOOIMYEH XI/I6PI/IJI€H CYIIEpKOH-
AE€H3aTOp, IOHHA TEYHOCT
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40. CUHTE3 " QOTOKATAAUTUYHA AKTUBHOCT HA H,Ti,0,..H,O/Ti
EAEKTPOAUN AEKOPUPAHU C CuO

E. MemkyueBa’, . BemoBa', M. bo:kuHoB2, B. KapacmoaHo82,
E. AedpmepoBa’, T. CmaHkyao8', E. CraBueBa'

"MIHcmumym no eAeKmpoxXuMuUA u eHepauliHu cucmemu — BAH
Cogpua 1113, ya. akag. I. BoHueB 6. 10
2XUMUKOMEXHOAO2UYEH U MemMaAypauyeH yHuBepcumem
Cogpua 1756 , 6ya. C8. KaumeHm OxpugcKu 8

*E-mail: e.petkucheva@iees.bas.bg

HpOTOHI/IpaHI/ITe TUTAHAaTHU MaTe€pUaan CbC CBOATA CTPYKTypa UM XMMHNYECKA aKTUB-
HOCT, 6uxa HaMepuiin IMOTEHLIMA/THO IIPUJIOKEHNE, KATO (1)0TOKaTa}'II/ISaTOpI/I, KaTtann-
TUYHU HOCUTENNU, a6COp6€HTI/I U IOHHO-0OMEHHU MaTepuain.

Turanosata kucennna (H,Ti,0,-H,0), xaro cmoecTo chennHeHMe, MTPUBINYA MINPOKO
BHUMAaHNE MOPAJIN CXOAICTBO 10 CbCTab ¢ Ti0,. TuTaHOBM KMCENMHM C Pa3TUYHO CHIbP-
>KaHye U MOPQOJIOTHA ca MONTy4YeH! OT CbOTBeTHUTe ajKanuy tutanatu (Na, K, u mp) [1-5].

B HacTosmara pa6ora ca nonydenn enexkrponyu (CuO@H,Ti,O,-H,O/Ti ) upes ontumu-
3MpaHa TPUCTBIIKOBA METOIMKA

Crpnka 1. EuBane na Ti-mmactuHu
(99.6 %, Goodfellow) c me6enuna 0.5 mm 3a 48 4. B 37% HCI

Crpnka 2. XupoTepmarneH CMHTe3
Pearentu: 10 ml 1 M NaOH, 0.25-1 m1 0.5 M p-p na [Cu(NH,),]SO,-H,0O B eTunen rnuxon
VcnoBus Ha cuHTes: t= 10 4., T= 135 °C

Crpnka 3. HakansaBaHe 3a 24 ipu 300 °C .

Mopdoonorusara u XMMUYHUAT CCTAB Ha pa3paboTeHNTe MaTepyasi/eNeKTpoay ca aHa-
NVM3UPaHY ChOTBETHO Ype3 CKaHMpallla eJIeKTpOoHHa MuKkpockonus (SEM) u pentreHoBa
mudpaxuusa (XRD) (dur. 1).

DoTOENEKTPOXMMUYHOTO TOBEieHNe Ha TIO/TyYeHNTe MaTepuany e uscaensaHo B 0.1M
KOH u tpuenexkrpopiHa GOTOENIEKTPOXMMUYHA KJIETKA C MO Y/IMPaH U3TOUYHUK Ha CBET-
yuHa - 100 W Xe-nmamna (Oriel Newport).

ITonyueHUTe eMeKTPORYU fEMOHCTPUPAT HOTOAKTUBHOCT , KATO (POTOENTEKTPOXMMUTHO
ompefieNieHaTa MMPOYMHATA Ha 3abpaHeHaTa 30Ha Ha puamure CuO@H,Ti,0, .H,O e
Eg:3.0 eV (®ur. 2).

llInpunara Ha 3abpaHeHara 30Ha e 6mmska o Tasu Ha TiO,.

brarogaprnocTu

Pab6otara e punHaHcupana or MOH 1o HanmoHaTHAaTa HayYHa IporpaMa ,HuckoBbrie-
pornHa eHeprus 3a Tpancmopta 1 6uta’-EIIIIOC, ogo6pera ¢ PMC Ne 577 na Munmncrep-
ckus cbBeT oT 2018 1.
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4000 — cu,-Tic1,-300 fc-2h i
Cu,-TiCl,
o H,Ti,0.H,0
.073000- . Ti » ]
% @ Cu - .
: e} CE) [ _k
52000' ‘ E
<
2
£
1000~ R
o |
J e o!:
10 20 30 _40 50 60 70 80 90
20 (degrees)
®uaypa 1. PeHmeaeHozpamu Ha H,Ti,O,.H,O/Ti enekmpogu
geropupaHu ¢ CuO, npegu u creg HakanABaHe
0,016
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0,012 +
0,010 -
¥ 0,008 -
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0,002 -
0,000 Il Il Il Il Il
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Quaypa 2. OueHKa Ha onmuyHama wupuHa Ha 3abpaHeHama

30Ha 3a UHgUpEeKMHuU ((hOHOH-acucmupaHu) npexogu
Ha eAnekmpogu noAy4eHu xugpomepmaaHo ¢ [Cu(NH,),]

80,-H,0 8 0.1 M KOH npu nomexyuaau -0.7/0.30 V

JInteparypa

(
[
3
[
(5

1]. H.Izawa, S. Kikkawa, M. Koizymi, J. Phys. Chem. 86 (1982) 5023-5026.

2]. H.Izawa, S. Kikkawa, M. Koizymi, J. Solid State Chem. 60 (1985) 264-267.

]. A. Clearfield, ]. Lehto, Preparation, J.Solid State Chem. 73 (1988) 98-106.

4]. T. Sasaki, M. Watanabe, Y. Komatsu, Y. Fujiki, Inorg. Chem. 24 (1985) 2265-2271.
]. M. Sugita, M. Tsuji, M. Abe, Bull. Chem. Soc. Jpn 63 (1990) 1978-1984.

KmrouoBu mymum: horoenekTponn, poToeneKTpoansa, TUTAaHOBA KUCE/IHA,

MeJIEH OKCI]T
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41. MoS,/FeS/FTO EAEKTPOAN C NPNAOXXEHUE
BbB QOTOEAEKTPOXUMWUYHU CUCTEMU

E. NMemryueBa', B. Magugsage?, I bopucoB', A. NackaneB', E. AedpmepoBa’,
A. AnueB?, E. CaaBueBa', A. TacueB?

"MIHcmumym no eAeKmpoxXuMUA U eHepauliHu cucmemu — BAH
Cogpua 1113, ya. akag. I. BoHueB 6. 10
2MilHcmumym no KamaaAu3 U Heopa2aHu4Ha Xumua
,» Akag. M. HazueB*“ AsepbeligskaHcka akagemua Ha Haykume (AAH)
Bary 1143, ya. X. ABug 113, AsepbeligKaH

*E-mail: e.petkucheva@iees.bas.bg

[uputHara dasa na FeS, (E;,=0.95 eV) npencrapnspa BaskeH GOTOAKTUBEH MaTepuan
HOpajM eKONOTMYHATA CU ChBMECTHMOCT, TO/IsAM KoeuieHT Ha normrbimate (A < 700
nm, a > 5 x 105 cm™), oTAMYHA eIeKTPOHHA MOOMITHOCT, BUCOK KBaHTOB J06uB (>80%)
[1], [2] u Bucoka cTabuaHOCT KBM POTOKOPO3MUS IIPK U3HON3BaHE BBB POTOENIEKTPOXM-
MMYHU KJIETKI.

B mscnenBaHeTO ca IpeJICTaBeHN) YCIOBMATA Ha CMHTE3 Ha HaHO4acTHIM oT FeS, momy-
YeHM, 4pe3 eNeKTPOOT/IaraHe BBPXY

nokputu ¢ FTO (Fluorine doped Tin

Oxide) crpkimenn cyberparn. Karo

KaTajqu3aTop € WM3IOJ3BaH €eNeKTPO-

oToxeH MoS,

KavecTBOTO Ha IOTy4YeHMTE MaTe-
puanu e MOTBBPAEHO Upe3 peHTTe-
HOCTpyKTypeH aHanu3 (XRD) u cka-
HMpallja eleKTPOHHA MUKPOCKOIMSA
(SEM).

OnrtuyHara abcopbuyss Ha CUHTe3U-
paHNUTe MaTepMaIy € U3C/IefiBaHa Ype3
UV-VIS cnexrpockonus. Ilposenenn
ca II'bpBOHAYalHM (OTOENEKTPOXM-
miynn Tectose B 0.2 M Na,SO, (pH=7).

YcranoseHo e, 4ye monydenute FeS

¢unmy, ca aMoppHM U HpUTEXKaBaT

3abpaHeHa 30Ha ¢ mupoynHa Eg > 2.0

eV (¢ur. 1) u Morar ga 6bEAT NOTEH- Quazypa 1. EHepauiina 30H0Ba guazpama Ha huA-
LManmHy KaHauaaty 3a portoabeopbe- Mu om FeS omaoskeHu Bbpxy FTO, 3a 5
PU B €NEKTPOAM 32 POTOENEKTPOXN- min , E=-0.8V (vs.RHE), T=50 °C
MMYHO pasjaraHe Ha BOfia.

®oroenextpony Ha 6asata Ha FeS u MoS, nmokassat 106pa GoToeneKTpOXMMMIECKa aK-
TUBHOCT B HeyTpajeH pasTBop (dur.2).
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0,0000 / 0,000
-0,0001 | -0,002
E_ ——FTO E
< FeS N
-0,0002 4-0,004
MoSx/FTO
MoSx/FeS/FTO
-0,6 -0,4 -0,2 0,0

E/V vs. RHE

(Duagpa 2. NMomeHuuoguHamu4Hu KpuBu Ha FTO, FeSe, MoSx/FTO,
u MoSx/FeS/FTO 8 0.2M Na,SO, npu 06AbyBaHe cve
cB8emauHa 1 sun

brarogapHocTn

PaboTara e puHaHCKMpPaHa 10 IPOEKT ,,ENMeKTPOXMMUYHO 11 GOTOENEKTPOXMMUYHO IIPHU-
noxenne Ha xubpunan FeChx-TiO,-MoS xaTomu®, B paMKuTe Ha IBYyCTPaHHO CBTPY/HNU-
gyectBo M/y IKHX-AAH, Asep6eitmxan u VEEC-BAH, bparapus, Peur. Ne36/07.11.2017.
YacT oT M3CIeABaHUATA Ca IPOBEfeHN ¢ anapaTypa oT HannoHanHaTa HayuHa nHpa-
cTpyKTypa ,,CpXpaHeHMe Ha eHeprus u BogopoaHa eHepretuka“ (HV CEBE), punancu-
pana or MOH, gorosop Ne DO1-160/28.08.18

JIuteparypa

[1]. A. Ennaoui, S. Fiechter, C.H. Pettenkofer, N. Alonso-Vante, K. Buker, M. Bronold,
C.H. Hopfner, H. Tributsch Sol. Energy Mater. Sol. Cells, 29 (1993), 289

[2]. X.M.Song,].M. Wu, L. Meng, M. Yan J. Am. Ceram. Soc., 93 (2010), 2068

KmiouoBu mymu: poroenekTponn, poToeneKTponsa, xxeneseH cyndpnus, POB
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42. KATAAUSATOPU 3A OBPATUMU KNCAOPOAHU EAEKTPOAU (OKE),
CbABbPXALLN CPEBPO N KOBAAT

B. AbpaweB'*, B. Tep3ueB', T. CnacoB?, K. MempoB'

"MIHcmumym no eAeKmpoxXuMuUA U eHepauliHu cucmemu — BAH
Cogpua 1113, ya. akag. I. BoHueB 6. 10
2(Dakyamem no xumua u hapmauua npu CY ,C8. KA. OxpugcKu®
Cogpua 1164, 6ya. Aketmc bayyvp 1

*E-mail: babrashev@iees.bas.bg

PaspaborsBanero Ha OKE ce ocHOBaBa Ha ra3oNpOIyCK/IMBU ¥ YCTONYMBY B a/lKajeH
e/IeKTPO/MUT MaTepuany 3a gudysns Ha ras, usrpaxjaauy raso-gudysuounen cmoit IIIC.
JupektHo BBpXy Taka nonydenus (IJIC) ce Hanacsa aktuseH cnoil (AC) oT eguH uin
[IOBeYe KaTannu3aTopy, OTTOBAPALIN 32 PeKLMsATa Ha pefyKius Ha Kucnopog (PPK) taka
U 3a peaKlMsITa Ha OTAe/sHe Ha Kucmopoy (POK).

VIsroTBeHu ca cTaHAapTHM TecToBM razopudysmonn enexkrpopu (IE) ¢ paborHa mo-
BBpxHOCT 10 cM? 3a rasoB /0¥l ca M3MON3BaHM XUAPOPOOM3MpPAHM Ca>KAM OT THUIL
Vulcan XC-72, cbc creneH Ha tedmonnsamnys 60 TermoBuy npoueHTa. IIrbTHOCTUTE Ha
I'IC n AC, ca 50mg/cm?® u 40 mg/cm? cboTBeTHO [1]. IMpeKTHO BBPXY ra30BM CIION ca
HaHeCeHI MIPOKO M3IION3BaHy KOMePCHanHy 6u-QyHKI[MOHATHI KaTaIn3aTopy 3a pe-
AYKIVS U OTHe/sIHe Ha Kucnopoy. Ch3afaneHa e fByKaTaIUTIIHA CTPYKTYpPa, Ipes OT-
7araHe Ha CMeC OT KaTanmu3atopu, chbpxkaira Co,0,, KOUTO € aKTUBeH KaTaln3aTop 3a
OTHe/IAHe Ha KUCTIOpof U cpebpo (311) ¢ pasmep Ha yacTuiyte Mexay 4-30 MukpomeTpa
Ha pupmata ,,Ferro®, no6pe mo3Har kaTansaTop 3a pefyKuusa Ha KUCTOPOX. TeroBHOTO
ChOTHOLIEHME MEXY JBaTa KOMIIOHeHTa € 50:50.

[Monsapusaunonnute kpusu Ha [IE ¢ pagnuunn karanusatopu — Ag u Co,O, u cmec ot
Ag n Co,0, ca npencraBenn Ha durypa 1. Buxpa ce, e mpyu u3nonspaHe Ha 6uMeTa-
nen AC ca IOCTUTHATY CTOMHOCTY Ha TPAaHNYHNA 1UDY3NOHEH TOK OT i,=40m A/cm’ nmpu
penyxuus u i,=130mA/cm’ npu oTfie/IiHe HA KUCTIOPOJ, KOMTO 3HAYUTETHO IPEBUIITABAT
nocrurnarute ¢ yuctu Agu Co,0,. lbnrocpounnte usnuranus Ha OKE B ankasnen enex-
tponut (6M KOH) nokasaxa MHoOro fo6pa MexanmudHa ctrabunHoct ot Haj 300 sapsap/
paspATHY OUKDIA.

brarogpapHocTn

PaboTtata ce peanusupa ¢ GpMHAHCOBAaTa IOMOI] Ha Hal[OHA/JHAaTa Hay4YHa IIpOrpaMa
»HIUCKOBBITIEPOIHA eHeprys 3a TpaHclopra 1 6uta E+*, punancupana ot MuHucrep-
CTBO Ha 06pa3oBaHMeTO U HayKaTta [101-214/29.11.2018.

JIuteparypa
[1]. B. Abrashev, D. Uzun, A. Kube, N. Wagner, K.Petrov, Bulg. Chem. Communication
52 2 (2020) 245

KnouoBu ayMmn: O6paTI/IM KHNC/IOPOAEH €JIEKTPON, €JIEKTPOKaTa/IN3
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Xumua Ha MamepuaAume

Quaypa 1. MoaapusayuoHa KpuBu Ha FAE ¢ pasAudHU KamaAusamopu
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43. UBCAEABAHE HA BAVAHVETO HA AOBABKM (Hao-Fe,0,, Ag,0)
BbPXY GA300EPA3YBAHETO B CBPbXNPOBOAVMA KEPAMUKA
C HOMUHAAEH CbCTAB YBa,Cu,0.,

0. NemkoB'*, A. CmoaHoBa-/BaHoBa', C. KoneB?, B. NMempoBa', A. KoBaueBa®,
L-M. Tran*, M. Babij*, A. Zaleski?*, V. Mikli®

"MIHecmumym no ¢usuka Ha mBbpgomo mano — BAH
Cogpua 1784, 6ya. Lapuepagcko woce 72
2MlHcmumym no enekmpoHuka — BAH
Cogpua 1784, 6ya. Lapuepagcko woce 72
3iHcmumym no obwa u Heop2aHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boHueB, 6a. 11
“MlHcmumym 3a HUCKU memnepamypu U CMpPYKmMypHU uscaegBaHua
MoAcka akagemuA Ha Haykume
AS, 50-422 BpounaB, Noawa
SMlHCcmumym no mamepuaAu U mexHoOAO2UA Ha OKOAHama cpega
TaAuHCKU mexHuU4Yecku yHuBepcumem,

TanuH 19086, EcmoHua

*E-mail: aksi_bg@abv.bg

BucokoTemnepaTypHaTa CBpbXIIPOBOAMMOCT € MIMPOKO M3CNAeABaHa IOPajy NOTeHIIN-
aJIHITe JI IPUTIOXKEHsI B IPEeHOCA Ha elleKTpUdecKa eHeprisi 6e3 3ary6u, MarHITHATa Je-
ButanusA u ap. Cucremara ot Buga YBCO e oTkpuTa npes 1987 r. cbc cCBpbXIPOBOAAIM
csorictBa npu teMreparypu Hap 90 K [1]. IIpegyuray Halm u3cnefBaHNusA IOKa3Bart, 4e
CUHTEe3 Ha CBPBXTPOBOJIMMA KepPaMUKa C HoMUHajleH cbctad YBa,Cu,O, (Y134) Boau
mo obpasysanero Ha Y123/BaCuO, xommosut ¢ $pa3oBo choTHOmEHME 2:1, CBPBXIPO-
BoA AL Ipexof npyu 92.6 K 1 Bucoka XxuMuyecka yCTOMYMBOCT B aJIKajeH pa3TBOp, Ipu
KOETO Ce 3ala3BaT CBPBbXIIPOBOAAIINTE M MarHUTHUTe CBONCTBa Ha Y123 [2,3]. C uen
7la ce MONOGPAT CBOICTBATA Ha cucTeMara Y134, e BHeceHa fo6aBka oT HaHo-Fe,O, [4]
u Ag,O pecrieKTUBHO U TIOTyYeHNUTe 06pasIy ca PUSMKOXMMUYHO OXapaKTePU3MPaHIL.

CBpBXIIPOBOAMMMUAT KepaMUdeH KOMIO3UT Y134 ¢ HoMuHanHa crexuomeTpus Y:Ba:Cu
(1:3:4) e cuHTe3MpaH Ype3 TPUCTENCHEH TBBPAOda3eH CHHTe3 OT peareHTI C aHaTUTUYHA
YUCTOTA (YZO3, BaCO3 u CuO), Kato cref TpeTus eTam OT CUHTe3a ce J0OaBAT HaHO-
Fe,O,/Ag,0 (0.20 rerm. %), mpecosar ce B TabmeTku mpyu 4 MPa u ce mopimarar Ha TepMimd-
Ha 06paboTKa OTHOBO.

OT HampaBeHNUA PeHTTeHOCTpyKTypeH aHamm3 (XRD) Ha nonydeHuTe 06pasum ce BIDK/A,
4e B ipo6ara ¢ Fe,O, (Pur. 1a) ca upenTndumpanu cBpbXmposogsauia dpasa Y123, kakto
u dpasute YFe O,, BaFe,O, u BaCuO, [5], mpuTexxaBauy MarHuTHY CBoiicTBa. Obpasena ¢
no6aska ot Ag,O (Pur. 16) cbmo mokassa pasute Y123 n BaCuO,, kakTo ce Habnogasa u
Ag,0 dasa, ot koeTo cresBa, e cpebbpHaTa J06aBKA HE pearnpa C KePaMuKaTa 1 He BIu3a
B KpucTanHata cTpykTypa Ha YBCO. IIpoLieHTHOTO ChIbpKaHue Ha (asuTe 1 n3MepeHata
KPUTHYHA TeMIIepaTypa 3a u3cieBaHuTe 06pasiy ca mokasanu B Ta6s. 1. Pesynrarure ot
CKaHUpalara eJleKTpoHHa Mukpockomus (SEM) rokasBart, 4e oOpasunTe ca HOTMKPUCTA-
HU ¢ HeeHOpofeH cberaB (Our. 1a/16) 1 XOMOTeHHO pasIpefeieH e 10 IOBBPXHOCTTA Ha
JKeTs130TO U cpebpoTo, croTBeTHO. EHeprutino-gucnepcronnust ananus (EDX) HoTBBpiK-
IaBa Ha/lM4meTo Ha peructpyupanute ot XRD dasu u cnepu ot CuO 3a Bata obpasera.
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Quaypa 1. XRD peHmaeHozpamu u SEM mukpozpaduu Ha: a) Y134 + 0.20 mean.% Fe,O,, 6)
Y134 + 0.20 meaa. % Ag,0.

Ta6auya 1. MpoueHMHO cbgbprRaHue Ha hasume U KpumuyHa meMnepamypa Ha uscaegBa-
Hume obpasyu.

O6pasey ®da3u %-HO cbAbpPXKaAHUE Tc

YBa,Cu,0, 40

Y134 + 0.20 tern. % Fe,YO, 4 915K
Fe,O, BaCuO, 56

BaFe,O, 0(<1)
YBa,Cu,O 53
0, 2 377

Y134 + R.Z%Tern. %o Ag,0 0(<1) 926 K

9. BaCuO, 46

OT HampaBeHNUTE U3C/IEABAHMS MOXKEM fla 3aK/II0UMM, Ye U3C/IeSBaHuTe 006pasiu ¢ 1o-
6aku (HaHo-Fe,0,, Ag,O) ca HeMOHO(a3HY 1 HE3ABUCKMO OT HATTMYMETO Ha IPYTHU (asu
B TSIX, Te Ca CBPBXIPOBOAKMMI U IPEXOABT € MHOTo TeceH (A ~ 6 K) 3a >xensisHo fotupa-
"Hara Y-Ba-Cu-O cucrema, a HaIM4mMeTo Ha HOBU Q)asm C MarHUTHU CBOJCTBA MOTaT Jia
paswupAT chepuTe UM Ha IPUIOKEHME.

brarogapHocTn

Tasu paboTa e 4acT OT ABYCTPaHHUTE IIPOEKTHU MeXAY bbarapckara akajemus Ha Hay-
kute u EcToHCKaTa akageMus Ha Haykute, Texundecku yuusepcutet B Tamun [TK-141]
u ¢ VIHCTUTYTa 3a HUCKOTEMIIepaTyPHU U CTPYKTYPHM U3CnenBaHus, [loncka akagemMus
Ha HayKUTe.

JIuteparypa
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Knrogosu gymu: YBaCuO ceppxupoBonuuk, Hano-Fe,O,, Ag,O
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44. BAUAHUE CbABPXXAHUNETO HA B(PB)SCCO 2212 KATO AOBABKA
KbM AKTUBHATA MACA BbPXY PABOTHUTE XAPAKTEPUCTUKWN
HA LUMHKOBWA EAEKTPOA

I. BaHoBa'"", A. CmoAaHoBa', A. CmoaHoBa-/B8aHoBa?, B. NMempoBa?, O. MNe-
mkoB2?, A. KapawaHoBa®

"MIHcmumym no eAeKmpoxXuMuA u eHepauliHu cucmemu — BAH
Cogpua 1113, ya. akag. I. BoHueB 6. 10
2MlHcmumym no cu3suka Ha mBvbpgomo mano — BAH
Cogpua 1784, 6ya. Lapuepagcko woce 72
SMlHCmMumym no onmuYecKku Mamepuaau u mexHonoz2uu — BAH
Cogpua 1113, ya. arag. leopau BoHueB 6a. 109

*E-mail: galia.ivanova@iees.bas.bg

Huken-1jMHKOBUTE aKyMy/TaTOPHM O6aTepuu IpuTeXaBat pefuLa MpeauMCcTBa Ipey Tpa-
IOULMOHHO M3IO/I3BaHNUTE a/IKaTHU CUCTEMMU, KaTO €KOJIOTMYHOCT, JIecCHAa pelMK/upye-
MOCT, HICKa IleHa 1 fip. ToBa I't IpaBy MHOTO NepCIeKTUBHY 3a IPUIOXEHNUe B penIia
0071acTH, KaTO B €MeKTPOHMKATA, XMOPUIHITE aBTOMOOM/IN, B CUCTEMUTE 3a ChXpaHe-
HIe Ha eHeprus u Ap. Bce olle TeXeH OCHOBEH HEIOCTATBK € OTPAHMYEHMAT MM eKCIITIO-
aTaruoHeH XuBoT (300-500 11K'b/Ia), KOETO OCHOBHO Ce AB/DKY Ha Pa3TBOPMMOCTTA Ha
LIMHKOBUS €7IeKTPOJ; 1 0O6pasyBaHe Ha IEHPUTHU 110 BpeMe Ha paboTa Ha HUKeEN-IIMHKO-
BaTa CUCTeMa.

3a pemraBaHe Ha TO3M IIPO6IeM Ca U3IION3BAHY PeULA IIOAXOAM, KATO eXHO ChBPEMEHHO
pelIeHNe € BHACAHE HA pa3/INIHU HO6aBKI/I KBM IIMMTHKOBAaTa aKTMBHA MAaCa HA HUKE/I-UUH-
KoBara barepusi.

IpenniuHy n3cefBaHMs Ha KOJIEKTUBA Ca YCTAHOBIIY, Ye BHACSIHETO Ha 7 TerL. % B(Pb)
SCCO 2212 kepaMuKa KbM OTpUIjaTeJTHATA aKTUBHA Maca Ha HUKeT-LIMHKOBA 6aTepus
rnoBuinaBa HeitHUA KanauuTeT ¢ 30 % [1]. 3a u3roTBsiHe Ha AKTMBHATA Maca ca U3I0/I3Ba-
HU pa3/IMYHM METOAY Ha CMeCBaHe, KaTO MeXaHMYHO [2], B TonKkoBa MenHuLa [3] u upes
ynTpa3ByK [4]. YcTaHOBEHO e, Ye Hall-To6pa XOMOreHM3alusa Ha foOaBKaTa B aKTHBHATa
Maca ce IOCTHUTa IIPY YITPa3ByKoBa o6paborka. [TonyueHUTe 1O MOMEHTA Pe3yATATH OII-
penenuxa LenTa Ha HacTosara paboTa, CBbp3aHa ¢ U3C/IeiBaHe BIMSAHIETO Ha KOINYe-
CTBOTO KepaMM4Ha f06aBKa BbPXY pabOTHUTE XapaKTePUCTUKU Ha IIMHKOBIUA eleKTPOF,.

WscnegBann ca IMHKOBYU eneKTpoau ¢ pobaska Ha Bi _Pb .Sr,CaCu,O (B(Pb)SCCO
2212) KepaMuKa, 4MeTO ChbpXKaHMe B aKTMBHATA Maca Bapupa B MHTepBana 5-10 Ter.
%. 3a H0-JOOPOTO JI XOMOT€HM3MPaHe e M3I0N3BaH yATpasByK. PasoBUAT CCTaB ¥ MOP-
¢domorusA Ha MOMydYeHNUTE eNIEeKTPOJHM MAacy Ca OXapaKTepM3MPaHU C IMOMOINTA Ha Cb-
BpeMeHHN (VM3MKOXMMUYHY METOAM 3a aHanu3 (PeHTreHOCTPYKTypeH aHanus (XRD),
CKaHMpalara eJleKTpoHHa Mukpockonus (SEM), eHepruitHo-IUCIIEPCUOHHNUA aHANIU3
(EDX) u mp.).

Ot nposefiennte XRD-aHanusu e yCTaHOBEHO, Ye BHACAHETO Ha PA3IMYHO KOMNIECTBO
no6aska ot B(Pb)SCCO 2212 B oTpuiaTenHaTa akTMBHA Maca He BOJY 10 II0s1Ba Ha HOBU
dasu.
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Guaypa 1. SEM usobparkeHun Ha eAeKmpogu, XOMO2eHU3UpaHu ¢ yampasByk : a) ZnO+C;
b) ZnO+C+B(Pb)SCCO 2212

Ha ¢ur. 1 ca nokasauu SEM n306pa>keHusATa Ha €IEKTPOJ, KOWMTO He ChADBPXKA Kepa-
MM4Ha o6aBKa 1 Ha eneKTpof ¢ 7 Tern.% B(Pb)SCCO 2212 B akTuBHATa LIIIHKOBA Maca.

Mukporpadumnre HOKasBaT, de CIefi TPeTHPaHe C yITPa3ByK JaCTUIMTE Ha KepaMUYHATa
HobaBKa ca fo6pe XOMOTeHUM3PaHN.

YcraHoBeHO e, 4e go6assHeto Ha B(Pb)SCCO 2212 B xoHuenTparus fo 10 tern.% KbpMm
AKTVBHATA Maca Ha HIMHKOBNA €JIEKTPOJ MIMa IIOJIOXKUTENIEH e(l)eKT B'I)pr pa6OTHI/ITe Xa-
PaKTepPUCTMKY ¥ CTaOMIIHOCTTA Ha enekTpopa B Ni/Zn 6aTepus.

bnaromapHocTn
Tasu paboTa e puHaHCOBO mopKpeneHa o QoHA HayIHNU U3CTeABaHNUA Ype3 mpoekT KII-
06-M29/3

JInreparypa
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KniouoBu gymMu: HUKeT-IMHKOBY aKyMY/IaTOpHY 6aTepuy, IMHKOB eneKTpox, B(Pb)
SCCO 2212 xepamuka
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45. AYMUHECLIEHTHN KOMMNAEKCHW HA EU(lII)
C GEHALUUAANDEHNADOCOHOUNHOKCUA:
MOAEKYAHO MOAEAUPAHE

M. BeukoB*, Ll. BaxapueB, U. leopzaueBa

MHcmumym no obwia u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail: p.beykov@yahoo.com

ONTHYHNUTE CBOJICTBA Ha TAHTAHU/IHY KOMIUIEKCH Ca 06eKT Ha yCHJIeH MHTepec, IIPY pas-
paboTBaHEeTO Ha MHOBATMBHY MPUIOXKEHNS B ONITOCTIEKTPOHNKATA, 3e/IeHUTE eHepIuil-
HY M3TOYHMIIM, OMOMEeIMUMHCKUA aHanmu3 u Ap [1]. JusaiiHbT Ha HOBM POTO-OpraHMY-
HY CUCTEMM C BUCOK KoeUIIMeHT Ha MonapHa abcopbupyeMocT U edeKTVBeH IPEeHOC
Ha abcopbupaHaTa eHeprys BbPXY LieHTpaaHMsA TaHTaHUJEH JIOH e e[H OT BOJElLINTe
nopxonu npu paspaborsanero Ha Ln(II1)-6asupanu ontuynu marepuanu. V36opbpT Ha
HOAXOMAL JIMTAHA-XpOMOQOp, HOACUTYPSBAL] BICOK KBaHTOB JOOUB Ha JAHTAHU[HA
JTYMUHeCLIeHIUs, M3MCKBa NMOJPOOHO OINMCaHMe Ha MEXaHM3Ma Ha aHTeHa-edeKTa BbB
BB30yIeHO CbCTossHMe. Tasy 3afada M3/113a U3BBH BB3MOXKHOCTIUTE Ha MO3HATUTE eKC-
HepYMEeHTATHM MeTOAM. 3aTPy/JHEHIETO MOXKe Ja Ce Ipeofio/iee Ypes NOII'blIBaHe U HaJ-
rpakjjaHe Ha IIOJTy4eHNTe eKCIIePYMEHTAIHI Pe3y/ITaTH, C OLEHKY OT KBaHTOBOXMMMY-
HO Mofe/MpaHe Ha MOJIEKy/IHAaTa 1 eJICKTPOHHATA CTPYKTYpPa Ha KOMIUIEKCHTe [2].

Qenanungudennndpochunokcnn (phenac) e mepcreKTuBeH aHTEHA-TUTAHJ, XapaKTe-
pusupaly ce ¢ MHTEH3MBHA abcopbuMs B yITpaBuoneToBara 061acT n fobpa (xenarHa)
CIIOCOOHOCT 3a CBBbpP3BaHe KbM JOHNTe Ha f-eeMeHTHTE. B MuTeparypara ca u3BeCTHU
JTYMMHECLIeHTH!U KoMIUTeKcu Ha phenac ¢ Ln(III) [3], Ho cmabo e usydeHa possita Ha Xpo-
modopa 3a penoca Ha eHeprusi KbM Eu(III), MOHO- u 6upeHTaTHATa KOOPAVHAIIIOHHA
criocobHocT Ha phenac 1 cTabMITHOCTTa Ha KOMIUIEKCUTE C IBa U TPY IUTAH/A B 3aBUCH-
MOCT OT CpefiaTa — pasTBOp My TBBPAA dasa. B HacTOSIOTO U3C/IeBaHe € IIPUIOXKEH
KOMOVHVIPaH IOXO0J, 3a OIMCaHNe Ha IPOLecuTe Ha eJIEKTPOHHA pelaKCalysa 1 eHep-
TMeH NPEHOC, B paMKuTe Ha ¢popmannsMa Ha Judd-Ofelt, 3a onmcanme Ha cnekTbpa Ha
Eu(III), u Tosu Ha Malta 3a B3aumopeiictBusaTa murasj-meran. C momomnira Ha Ha DFT/
TDDFT u nonyeMnupu4HM U3UYUCTIEHNA Ca U3C/IeiBaHM 1) aHTeHa MEXaHU3M'BT B TyMU-
HecreHTHM kKoMmIekcy Ha Eu(ITI) ¢ phenac, u 2) 3aBucuMocTTa MeX/1y reOMeTpUYHATa I
e/IeKTPOHHATA CTPYKTypa Ha KOMIIJIEKCHTE, VI CKOPOCTTA Ha eHeprieH TpaHcdep 1 1yMu-
HeCIIeHTeH KBaHTOB 106mB. Mofienmpann ca cbeuHennaTa: phenac, Eu(phenac),(H,0)
(NO,), (Pur. 1a) n Eu(phenac),(NO,), (Pur. 16) B ra30Bo ChCTOAHME U ALETOHNTPUTI.

TeomeTpuyHaTa CTPYKTypa, BUOPALIMOHHNUTE UeCTOTH, €HEprusiTa Ha Bb3OyKHaHe U
emucus ca usuncnenu ¢ DFT/TDDFT/wB97xD meton. Ilpeackasana e cTpyKTypaTa Ha
Eu(phenac),(NO,), B arieTOHUTpPWII, 3a KOATO IUIICBAT KpUCTanorpadpcku rannu. Ommca-
HO e paBHOBecueTo Mexny fBara komiiekca Ha Eu(IIl) B aneronurpunos pasrsop. ITo-
kasaHo e, 4e Eu(phenac),(NO,), e mpeo6najaBamjata gpopma 1 Ha HETO Ce AB/KAT TyMU-
HeCILIeHTHUTE CBOJICTBA Ha CUCTeMaTa B pa3TBoOp. [IocTpoeHM ca eHepreTUMYHNU AUarpaMu
Ha phenac u eBponnesure My kommekcu (Pur. 2) o6xBalamy HAIOCTHIS IPOLEC OT
BB30yX/jaHe O TAHTAHU/{HA eMICHsL. YCTaHOBEHO e, Ye BepTUKATHNUTE CUHITIETHN Bb3-

146

fObunetiHa Hay4Ha cecun, nocBemeHa Ha 100-2oguwHUHama Xumua Ha MamepuaAume
om posKgeHuemo Ha akagemuk leopau bausHako8

a 6

®uaypa 1. leomempuyHo onmumMu3supaHu KomnAekcu Ha (a) Eu(phenac),(H,O0)(NO,), u (6)
Eu(phenac),(NO,),.

6ynenu cbcTosHuA (S ) M afnabaTHOTO II'bPBO TPUIIIETHO CHCTOSHMUE CE IB/IXKAT Ha JIN-

raHfa-xpoModop U eHepruuTe UM He Ce IIPOMEHST B eBPOIIMEBUTE KOMIIIEKCH.

VI34MCIEHOTO TOMAMO BpeMe Ha SKMBOT Ha GIyopeclieHIMA 61aronpuATCTBa Peann3in-
paHeTO Ha KOHKYPeHTHNA 6esusnbaBarenes nponec Ha S °T , T,. [Ipennoxen e BepoATeH
MeXaHN3DM Ha €HepPIMeH MPEHOC, BKII0YBAl] IBa KOHKYPeHTHN mponeca: S “°D n T, °
°D,. VIsuncnennsaTa nmokassar, 4e eBPONMEBUTE KOMIUIEKCH Ce XapaKTePU3MPAT C BUCOKM
CTOIHOCTY Ha KBaHTOBaTa e(peKTUBHOCT U TyMUHECIIEHTHMA KBAHTOB JOOMB, HO BEpO-
ATHU IIPOIIECY Ha JeaKTUBAIMA BOLAT 10 YACTUYHO raceHe Ha eMUCHUATA.

®uaypa 2. EHepeemuuHa guazpama Ha AGAOHCKU usvucAeHa
¢ INDO/S-CIS memog 3a Eu(phenac),(H,0)(NO,),
u Eu(phenac),(NO,), b8 Bakyym; cuHaaemHu (§)
u mpunAaemHu (T) CbCMOAHUA.
bnaromapaocTun
Paborara e nspbpureHa ¢ nogkpenara Ha MOH, B pamkure Ha HHIT ,Mnagu yyenu u
MOCTROKTOpaHTI , ofobpena or DCM # 577 / 17.08.2018.
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KniouoBu gymu: nantanupna Eu(Ill) nymunecnennus, DFT/TDDFT mopenupase,
aHTeHa eexT, peHanmnnupennndocuuokcu.
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46. CAOECT MAHIFAHOB OKCUA Mn O, KATO CTPYKTYPHA MATPULIA
3A NIHTEPKAAAUNA HA AUTUEBU N MATHESUEBU NOHIN

A. MapuHoBa', 3. 3namaHoBa?, P. KykeBa', A. Muxalno8?,
A. HuxmanoBa'?, P. CmoaHoBa’
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Cogpua 1164, 6ya. Asketimc Bayyep 1
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Cogpua 1113, ya. akag. [eopau BoH4yeB 6A. 107

*E-mail: manasieva@svr.igic.bas.bg

B TbpceHe Ha €HePTrOM3TOYHNUIN, KOUTO Aa Ca BUCOKOE(DEKTVBHIA, eBTIH I C BUCOKA IIBT-
HOCT Ha eHeprusATa M Ha MOIJHOCTTA, HATPMEBUTE U MarHe3MeBUTe OaTepuu ce OKasBaT
Half-KOHKYpEeHTHATa a/ITePHATIBA Ha IUTHEBO-IOHNTEe GaTepun. MeXaHM3MBT Ha PEIOKC
MHTepKa/lalus B HATPUEBO- Y MarHe3MeBO-MIOHHUTe 6aTepy MMUTHUPA TO3K B INTHEBO-
itonHnTe 6arepyn. [lopaay Tasy NpUYMHA OT U3KIIOYMUTENTHO 3HAUEHNE € IIPaBJ/THATA KOM-
OUHALM OT eMeKTPOAHY MaTePUaIN II0 OTHOLIIEHNE Ha TEXHUTE MHTePKaIal[IOHHM CBOIL-
CTBa, KOMTO OT CBOA CTPaHa Iije ONPee/IAT MOTyYaBaHeTo Ha Mo-Ko0pa fIoHHa 6aTepus.

MaHraHOBUTe OKCH[Y Ca Cpefi Haii-eeKTUBHUTE eIeKTPOLHM Marepuanu. TsxHara
YHUKATHOCT ce ChCTOM B PasHOOOPA3MeTO OT CTPYKTYpPH, B KOUTO MaHTAHOBUTE [IOHU
ca B pas|MyHa CTeleH Ha oKuciaeHye. OT eeKTPOXMMMYHA IJIeflHA TOYHA CIIOECTHUTE
CTPYKTYpU ca Hali-fobpara CTPyKTypHa MaTpula 3a MPOTUYAHETO Ha Obp3a pudysus
Ha aJKanHy itoHn. OCHOBEH IIPECTaBUTEN Ha CJIOECTUTE MAaHTAHOBM OKCUAY e GMpHe-
cuta (Mopudukanus §-MnO,). CTpykrypara My ce ChCTOM ce OT pefysamu ce MnO,
OKTaeJpMYHU CTI0OEBE VM BOGHU CTI0€BE, CHCTOSAIIN Ce OT MOHO- MU JABYBaJIeHTHM JIOHI,
32001MKO/IEHY OT BOJHI MOJIEKYIIIL.

B HACTOAIOTO C'I)O6HICHI/IC IIOKa3BaMe 3a H'I)pBI/I II'bT I/IHTepKa}IaLU/IH Ha INTUEBU N Mar-
He3MeBM JOHU B C/oecTaTa CTpyKTypa Ha Mn O, B HeBoHU enmeKTponuTu. Vscenpa-
HUAT CIOECT MAaHTAHOB OKCHJ € MOTy4YeH Ype3 TepMUYHa fexupapaTanusa Ha y-MnOOH
npu 500 °C. Upes TEM aHanmus e HOTBBP/EHO, Y€ OKCUABT Ce CHCTOU OT HOOpe M3KpuC-
Ta/lM3Mpany HAHOYACTHUIIM C IPBYKOBUAHA HOpMa CbC CpefiHA IB/DKMHA 0KOIo 40 nm u
HampevHo ceyeHre fo 10 nm [1].

ITpu enexTpOXUMUYHUTE U3CIIE[BAHMNS € YCTAaHOBEHO, 4¢ Mn,O, € B cbCTOosHME 1a MHTED-
Kanupa KakTo Li', Taka 1 Mg®* itonu. PeakuiuaAra Ha uHTepKamanusa IpoTuya 4pes TpaH-
chopmarusa Ha cloecTata CTpyKTypa B unmuHern. B mutues enekrpormut Mn,O, nposieaBa
BUCOK crieniuéuder KananuteT (okorno 180 mAh/g mpu ckopoct C20), 0TIM4Ha CIOCOOHOCT
3a paboTa Ipy pas/NIHU CKOPOCTH Ha 3apsf u paspsp (oxomo 120 mAh/g mpu Cl) u fobpa
crabunHoct npu nukanpate (Kymonosa edexrusHoct nmosede ot 99% npu Cl) (Our.1).

B marnesuesus emextpomut B Mn O, mHTepKanupa kakto Li*, Taka u Mg** #ioHnu, koeTo
BOfM Jio o6pasysaHe Ha Ky6uynu (Li Mn,O,) u Terparonaman (MgMn,O,) mmuHenHn
HAHOJIOMEHM B OTHETHMTe NPBUYKOBUAHM HaHodacTHLM. CIennbMIHMAT KalaljuTeT
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@uaypa 1. CnocobHocm 3a paboma npu pasAuyHU CKOPOCMu
Ha 3apAg u paspAag Ha uscaegBaHuam Mn_ O, 8 aumu-
eB enekmpoaum.

Quaypa 2. Ex-situ TEM cBemaonoaeBo usobparkeHue u HR-
TEM cHumKu Ha Mn O, enekmpog, UukAupaa 8 aumu-
eB enekmpoaum (A) u magHe3ueB enekmpoaum (B).

Ha Mn,O,, IMKINpan B MarHE3NeB eleKTPOINT, KocTura fo 150-160 mAh/g mpun C20
(®wur.2). JokONKOTO HY € M3BECTHO TOBA € IBPBOTO CHOOIIEHME 32 MHTePKaTaus Ha Lit
u Mg?* jtonu B cnoect Mn,O, B HEBO[HY €/IEKTPONTH.

bnaromapHocTu

VscnenBaHusTa ca oCcbliecTBeHM ¢ GMHAHCOBATA TOAKpera Ha HaronaHa HayYHa mpo-
rpama ,,HuckosprieponHa eneprus sa tpancrnopra v 6ura“ — E+ ([101-214/28.11.2018 1.) n
HanuonanHa Hay4Ha MHPpacTpyKTypa ,CbXpaHeHNUe Ha €HePIrys U BOJOPOJIHA eHepre-
tuka“ - H/ CEBE (J101-160/28.08.2018 r.).

JInreparypa
[1]. Z.Zlatanova, D. Marinova, R. Kukeva, L. Mihaylov, D. Nihtianova, R. Stoyanova, J.
Alloys Compd. 851 (2021) 156706.

KnrogoBu mymu: cnoect Mn_O,, HaHOpasMepHY IPBIKOBU/THI YACTUIIY, HEBOJHY
eneKkTponuTy, Li+/Mg2+ unrepkananus
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47. CTPYKTYPHU N MOPPOAOTMNYHN NMPOMEHN NMPN HACTUHHO
SAMECTBAHE HA BUCMYTA C PEAKO3EMHIN NOHU B BiFeO,

M. KupeBa', B. TymbaneB', I. LiBemroB',
A.KoBaueBa', C. AumumpoBcka-Aa3oB8a?, C. ArekcoBcka 2

"MiHcmumym no obwa u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
2(Pakyamem no npupogHu HayKku, YHuBepcumem 8 Cronue
Penybauka CeBepHa MarkegoHua

*E-mail: mkireva62@gmail.com

BiFeO, e untepecen matepuan mopaau cBoute myntudepouynn cpoiictsa. Toit mpu-
BIM4Ya BHUMaHME IIOpaaN MOTEHIMATHUTE CU IPUJIOKEHUA B CIMHTPOHMKATa, MUKPOE-
TIEKTPOHMKA 33 CbXpaHEHMe Ha JAHHY U Ip. MoHOdasen obemen matepuan oT BiFeO, e
TpyZeH 3a cuHTes. KnHeTnkara Ha 06pasyBaHe Ha IepOBCKUTOBATA (hasa Hail-1eCTO BORU
[0 HanmM4ue Ha npuMecHu ¢asu. [TokasaHo e, ye MaJIKKTe HUBA Ha 3aMecTBaHe Ha Bi ¢
PenKO3eMHM IIOHM BOASAT [O CTabMIM3MpaHe Ha IepOBCKUTOBATa (pasa. B HacTosmaTa
paboTa ¢ peHTreHOBa AudpPaKUNs e U3CIe[BaHO BANIHIETO Ha 3aMeCTBaHe C PeKO3eM-
HM €IEMEHTN C PA3INYHU MOHHU pagnycn Ha MACTOTO Ha 6I/ICMyTa BDBPXY CTPYKTYPHUTE
1 MopdonoruyHM CBOJCTBa Ha Matepuanute. [Ipo6ute Bi Re, FeO, (Re= Ce, Nd, Gd,
Eu, Ho, Y) ca cuHTe3upaHu upes usrapsiHe oT pasTBOp. VI31on3Ba ce cTeXMOMeTpUYHa
CMeC OT ChOTBETHMTE METATHI HUTPATHU KaTO OKMCIUTEIN U 3aXapo3a KaTo ropuso. Ms-
XOJIHUTeE BelljeCTBa Ce Pa3TBapsT B feCTUIMPAaHA BOAA I Ce U3MapsABaT Ha 1abopaTopeH
Harpesaresn. Crefy M3IapsiBaHe HACTBIIBA IPOIECHT HAa CAMOMHUIIMATM3MPAHO 3aMaBa-
He. PesynTarsT oT ropeHeTo e GpuH npax. 3a momy4yaBaHe Ha KpallHMUA IIPOAYKT ce Ipo-
BeXXJla JOII'b/IHUTEIHA TepMIYHa 06paboTka mpu 800°C. YcTaHOBEHO e, 4e 3aMeCTBAHETO
C BCMYKM M3OPOEHY OHM BOIM JI0 3alla3BaHe Ha poMboeapuyHaTa cumerpus Ha BiFeO,.
[TapameTpuTe Ha eleMeHTapHaTa K/I€TKa, KAKTO U MEX/JyTOMHUTE Pa3CTOAHMA, HE CAMO
OKO/I0 A KaTMOHA, a M OKOJIO JKe/Ie3HUTe JIOHU CBIO Ce BAUAAT OT 3aMeCTBaHeTO. Yc-
TaHOBEHO €, Ye 3aBMCUMOCTTA Ha o0eMa Ha elleMeHTapHara K/IeTKa OT IOHHMA pajguyc
Ha 3aMecCTBall[Ms KaTMOH € KBaJpaTU4Ha, JOKATO CPeJHUAT pasMep Ha KPUCTATUTUTE
Ha 00pasIjuTe ce M3MeHs IMHEIHO ¢ M3MeHeHIeTO Ha JIOHHM pafguyc Ha 3aMeCTBALIMs
KaTMOH.

brarogapHocTn
Paborara e puHaHCHpaHa B PAMKUTE Ha IIPOEKT 3a CHTPYAHUYECTBO MeX/y bbiarapcka
akajieMus Ha HayKuTe 1 MakemoHCKaTa akafieMus 3a HayKM ¥ M3KYCTBa.

KnioyoBu gymu: Myntudepouk, IepoBCKUT, CTPYKTypa, Mopdonorus
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Quaypa 1. 3aBucumocm Ha oBGema Ha eAeMeHmapHama KAemxa om
UOHHUA paguyc Ha 3amecmBawuA KamuoH.
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®uaypa 2. 3aBucumocm Ha cpegHUA pasmep Ha KpucmaAumume Ha
obpasuume om UOHHUA paguyc Ha 3amecmBaujua KamuoH.
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XumMmuAa Ha mamepuaAume

48. NOAUMEPHUN NOHHWN EAEKTPOAUTYN 3A MPUAOXXEHUE
B CYNEKOHAEH3ATOPH CUCTEMA

C.BeneBa'*, Xp. HoBaro82, P. KaauHoBa?, . AumumpoB82, A. CmoAaHoBa'

"MIHcmumym no eAeKmpoxXuMuUA U eHepauliHu cucmemu — BAH
Cogpua 1113, ya. akag. I. BoHueB 6. 10
2MlHcmumym no noAumepu — BAH
Cogpua 1113, ya. akag. I. boHueB 6a. 103

*E-mail: svetlana_veleva@iees.bas.bg

Hpe3 TIIOC/IEAHNTE HAKOIKO T'OAVHN BHUMAHMETO Ha YYEHUTE, paGOTCHH/I B 06/acTTa Ha
CYNEPKOHAEH3ATOPUTE, € HACOYCHO ITABHO K'bM paSpaGOTBaHCTO Ha €IEKTPOOHU CTPYK-
Typu Ha OCHOBATa Ha BBIVIEPO]], METATIEH OKCUJ VI IIPOBOAVM IIOJIIMEP. 3a mocTuraHeTo
Ha I[Oépl/[ €JIEKTPOXVIMMYHMN ITOKa3aTeIN IIPABNIHUAT I/I360p Ha TUIIA €IEKTPOIUT € OT
CBHINECTBECHO 3HAYCHIE.

Haii-nonynsapuure e1eKTpOAUTU 3a CYNIEPKOHJEH3aTOPY Ca BOJHM ¥ OPraHMYHM, KaTO
BCe IO-IIMPOKO NIpuIoXeHNe Hamupar jtonHute Teunoctu (IL). Te ce manonssat xato
PasTBOPUTENIM B LIMPOK TeMIEpAaTypeH UHTEPBaJl, IIPUTEXaBaT BUCOKA TePMUYHA, XU-
MUYECKa U eIEKTPOXMMUYHA CTAOVTHOCT, HE3HAYMTEMHA IETIMBOCT ¥ HE3alaniMOCT.
Cpep nmpobeMuTe, OrpaHMYaBAIIY IO-IIMPOKOTO MM M3IIO/N3BaHE, € JIOLIAaTa UM ChBMeC-
TUMOCT C MUKPOIIOpeCTHs BBIIepos. PazpaboTBaHeTO HA MONMMEPHY IOHHY TEYHOCTHI
(PIL) e MopiepeH OAXON C HAPACTBALL MHTEPeC, KATO TAXHO ChIeCTBEHO IPEAUMCTBO €
CIOCOGHOCTTA [1a Ch3JjaBAT CTAOMIHU U BUCOKOE(PEKTUBHY HOMTMMEPHI €IEKTPOTNUTH.

VI3BecTHO e, ye Ype3 NpOMAHA Ha XMMUATA HA IIO/IMMEPHUTE e/IeKTPOINTH, TAXHATA IOH-
Ha IIPOBOAMMOCT J CTAOMTHOCT 6 MorJIa fia ce mofobpu. OT Apyra cTpaHa CBOJICTBATa
U GU3NIECKUTE XapaKTePUCTUKY Ha (C)IIONMMEPUTE 3aBUCAT B MHOTO TOJIAMA CTeIleH
KaKTO OT TeXHM CbCTaB, TaKa M OT Ib/DKIHATA Ha (Ch)IONMMepHATa BEPUTa, T.e. MOJIe-
Ky/THaTa MM Maca U MHJIeKC Ha IOUAVICIePCHOCT. Jlocera He ca M3BeCTHM IUTEPaTypPHU
TAHHU 32 BIMAHMETO Ha MOJIEKY/IHOTO TEIJIO Ha IonyuMepa KaTo MaTpuna B PIL Bbpxy
€/IeKTPOXMMIYHUTE XapaKTePUCTUKM Ha CYNEePKOH/IeH3aTOPHYU CUCTeMMU. 3aTOBa HOIy-
YaBaHETO Ha HOBM NMPONMUAVH-ChIBPKAIIM ITONMMePH IIPeJiCTaB/1ABa MHTEepecC.

3a [je1Te Ha HACTOAIETO U3CTIe/iBaHe € IIo/TyYeHa [I0NMMepHa IOHHA TeYHOCT Ha 6a3ara
Ha nuponuuH. IIpumioXkeH e METOX'BT Ha AaHMOHHMSI 0OMEH K'bM IPeBAPUTETHO CUHTe-
3MpaH OT KOJIEKTVBA KBaTepPHU3MPaH MONM(AMaaNI METUT aMOHMeB 1togun). CUHTeTH Y-
HUAT IIT 3a monydaBaHe Ha PIL e npepcrasen na @urypa 1.

IMonyuenust PIL e oxapakTepusMpaH CBC CbBPeMeHHHU (PUMKOXMMUYIHU METORU U €
U3IIOI3BAH 3a I'bPBYU II'BT KaTO €IEKTPOIUT B CYIEPKOH/IEH3aTOPHMU CUCTeMMU. AceMOIu-
paHM ca IBye/IeKTPO/IHY e/IeKTPOXMMIYHY KJIETKM Ha OCHOBATa Ha aKTUBEH BbITIeH Y P-
50F, TpBproBcKy MpORYKT Ha ¢upMa ,,Kuraray Europe® u enexrponut, cpabpsxauy PIL,
IL n LiBF,. IIpoBefienu ca rafBaHOCTATUYHM 3aPsATHO/PAsPAIHYI TECTOBE, C TIOMOIITA HA
KOUTO Ca IPOC/IefieHN Kalal[UTYBHITe XapaKTePUCTUKU U CTabMTHOCTTA Ha pa3paboTe-
HUTE CUMETPUYHM CYIIepKOH/IEH3aTOPH.
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Xumua Ha MamepuaAume

H
1. HCOOH, CH,0

/\/N\/\ [ ey /\/'LI\/\
or

2.HCl
—_—
100°C, 22 h

n Toluene

+ CHjl .

60 °C, 24h

Quaypa 1. Cxema Ha cuimes Ha PIL noaumep

Quaypa 2.

3aBucumocm Ha paspagHua
Kanayumem Ha cumempuyeH
cyneproHgeH3amop ¢ YP-50F
om 6poA YUKAU NpU pa3AuyHU
mokoBu HamoBapBaHua (gAcHO)
u npu 60 mAg™ (goAay) 8 enek-
mpoaum, cegbprraw, EMIMBF,/
LiBF, c u 6e3 go6aBka Ha 2
mezA. % PIL-4

Pesynratute moxasmar, 4e
HanmnuueTo Ha PIL-4 B MHOTO
HICKA KOHIeHTparus (2 Ter.
%) mopmo6psiBa cTabMIHOCTTA
Ha KJIeTKaTa U IOBMIIABA pas3-
pamHuA 1 KamauurteT. Edex-
TBT € mo-Kobpe u3paseH mpu
MO-BMCOKY TOKOBM HAaTOBap-
BaHMA - npu 240 mAg' kama-
IOUTETHT HA KJI€TKaTa Ce€ IIO-
BuIIaBa ¢ okono 50 %, a mpu
480 mAg" ¢ 60 %. [Ipuuymnara
Hali-BePOATHO € yBeluv4aBaHe
Ha IIPOBOAVIMOCTTa Ha eJIeK-
TPONUTA OT efHa CTpaHa U
afcopbuMsaTa Ha eIeKTPOJINT-
HUTE JOHU B €NEeKTPOJNHUTE
Marepuay, oT Apyra.

brnarogapHocTn
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Tasu paboTa e puHaHCOBO MofiKperneHa or POHJ HayyHM U3caeBaHK A, forosop KII-06-

OIIP04/5

KnouoBu AYMM: TIOTMMEPEH €JIEKTPO/INUT, CUMETPUYEH CYIEPKOHAEH3aTOD,

JIOHHA T€YHOCT
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49. MOAYAUPAHE HA MYTAFTEHHOTO W KAHLIEEPOFEHHO AENCTBUE
HA TOTIOHEBMA AUM — Bb3MO>XXHOCTW 3A TAXHATA
MATOrEHETUYHA NPOPUAAKTUKA

P. M. BanaHcku'*, B. A. KbHueBa?, A. B. TpocumoBs,
B. MeHbwoB?, C. Ae Oaopa*

'YCBANO-EAA
Cogpua 1715, ya. [MhoBguBcko nore 6
2MlHcmumym no opaaHuyHa xumua ¢ LleHmvp no pumoxumua — BAH
Cogpua 1113, ya. akag. I. boHueB 6A. 9
3MHcmumym Guoxumudeckol uauku um. H.M. dmaHyana — PAH,
MockBa 119334, ya. KocbleuHa, 4, Poccua
‘Department of Health Sciences, University of Genoa
via Pastore 1, Genoa, ltaly

*E-mail: rubalansky@gmail.com

MHOro6poitHu U3CneBaHMA JEMOHCTPUPAT HapacTBAaHETO IIpe3 IOCTIeJHUTE JieCeTu-
JIeTVA Ha 4eCTOTaTa Ha 37I0Ka4eCTBEHUTE 3a00/IsABaHMs B YOBelIKarTa nomnynanus. Tosu
(dakT u3NUCKBa Aa ce paspaboTAT MOAXOAM 3a MPOdUIAKTUKATA HA TO3Y TUII 3a00/IsABa-
HU, BKIIOYUTETHO U TAXHATA IIaTOreHeTUYHa npodunaktuka. [locnegHara ce ocHOBaBa
Ha Bb3MO>XXHOTO IIpUJIaraHe, Ipefy BCUYKO IPY 3 paBy MHAUBUN, HA XMMUYHY CheN-
HEeHMV S VI/UNV IPUPOJHY IPOAYKTY, KOUTO MOTAT [ia MOBIVUAAT BBPXY eVH VNIV TTOoBede
MeXaHM3MU Ha KaHIlepOTeHe3aTa 1 MaJUTHMU3ANNATA Ha KJIETKUTe C KpaeH pe3ynTar -
6noxupaHe unu 3abaBsiHe Ha Te3n mpouecu. OT TORUHM € SCHO, Y€ TIOTIOHOIIYIIEHETO €
Hall-MOITHMAT M3TOYHUK Ha XMMWYHY KaHI[EPOTE€HN) IOMAJaIlyl B YOBEUIKNSA OpPTaHM-
3bM, KOETO OIIpefieNis TO3M BpefieH HaBUK KaTo I/IaBeH PUCKOB (akTop mpu popMupane
Ha ob11aTa 3a60/1eBaeMOCT OT 37I0Ka4eCTBEHN TyMOpM IIpy YoBeka. Cuura ce, 4e oT 25%
10 40% OT HeoITACTUYHUTE 3a00/IABaHNUA IIPY XOPaTa Ca CBbP3aHM C TIOTIOHOMYIIECHETO
U TOBa 00yC/IaBsA HEOOXORMMOCTTA OT pa3paboTBaHe Ha IaTOTeHETUYHM ITOAXO/ Y, 32 Ha-
MaJIsiBaHe 4eCTOTaTa Ha TYMOPUTe CBbP3aHN C TIOTIOHOIYIIIEHETO.

ITpes mocnegHUTe TOAMHM M3CTAEABAXMe PA3TMYHY ACTIEKTH OT MYTareHHOTO M KaHIje-
porenHo perictBue Ha TioToHeBMA BuM (T]I), KaKTO ¥ BB3MOXHOCTUTE Te3U IIPOLeCU
Ha 6BpaT MOmynIMpaHu ¢ GapMaKoIOTMYHY areHTH. be meMOHCTpuUpaHo, Ye TpeTupa-
HeTo Ha mabXoBe ¢ T]| mpefn3BUKBa 3HAYMTETHO HApacTBaHe HAa HMBATa Ha afJyKTH-
Te KpM HykmeapHata JHK msonupana ot 6emust gpo6, cbplero, aopTaTa, Tpaxeara u
IpyTH opraHy Ha XuBoTHUTe. [lapanenHoTo TpeTupaHe Ha YacT OT Te3u XUBOTHU ¢ T]]
n N-apermnuucrens /N-AILL/, 5,6-6eH30(maBoH, 1,2-AuTNHO0N-3-THOH Mnu GeHeTUI
M30TUOIMAHAT 3HAYMTETHO CHMKABA YeCTOTaTa Ha TO3M TUII TeHeTUYHM yBPEXIaHUA.
Tperupanero Ha nibxoseTe ¢ T]] mpeu3BMuKa HapacTBaHe HUBOTO Ha afilyKTUTE U K'BM
M30MMpaHaTa oT 6emnst uM Apob Mutoxonapuanta [TIHK - mpoliec, KoiiTo 6e nHXu6MpaH
B 3HaYMTe/Ha cTeleH ¢ moMolTa Ha N-AAILl. BoageiictBuero ¢ Tl moBnmuaABa u excipe-
CMsITa Ha HAKOY IeHM B 6e/usi fpob 1 B IPYTY OpraHM Ha MULIKY U IIBXOBe. B yacTHOCT,
B 6emusi fpo6 Ha IIbXOBe Oe MOATICHATA eKCIIpecusaTa Ha 2.9 % oT aHamusupaHuTe 4858
rena kogupamu MPHK, a excriepcusaTa Ha 26 % oT aHanusupanute 484 reHu Kogupamm
MukpoPHK 6e ycunena. Ilapanento 6e yBenudena 1 ekcripecusra Ha 9.7 % oT aHanusupa-
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Hute 518 nporenna. Te3u nsMeHeHNUs O6sXa IOHe YACTUYHO KOPUTUPAHM IIPK ITHXOBETE
tperupanu ocseH ¢ TII u ¢ N-AALl, peHeTnn n3oTHOLMAHAT, ONTUIIPAL], WHAO-3-Kap-
6unon uin 6eta-HabTODIABOH, MM HAKOM OT TeXHNUTEe KOMOMHALUN. B Apyra cepus ot
eKCIIepMMEHTH JIeMOHCTPMPaxMe KJIaCTOTeHHATa aKTMBHOCT Ha T]I, KOMTO Impefu3BuK-
Ballle HapacTBaHe Ha 6posa Ha Mukposangepuute (MH) monmuxpomun (IIX) mnim Hopmo-
XPOMHM epUTPOLIUTH, CHOTBETHO, B KOCTHIUS MO3DBK U IepudepHaTa KpbB Ha MUIIKIL,
KaKTO I B ITy/IMOHATHUTe anBeoapHu Makpodary (IIAM) Ha cbiuTe )KUBOTHM — edek-
TH, KOUTO OsXa MHXMOMpPAHM B 3HAUMTETHA CTeIeH ¢ momouiTa Ha N-AAILl, ntukonuy,
cox oT aponus umu sirogu. Kmacrorennoro geictBue Ha T]I 6e AeMOHCTpUPAHO ¥ IPK
TPaHCIUIALIEHTAPHO BDb3/eICTBIe, IPefI3BUKBAIIKY HapacTBaHe Ha 6pos Ha MH ITXE B
yepHUs [po6 u meprudepHaTa KpbB Ha MulnTe Gperycu. Tesn reHOTOKCHYHY eeKTH Ha
T]I 6s1xa MOATUCHATY IIpU MUIIKM TpeTUpaHu efHoBpeMeHHO ¢ N-AILl wiu Butamus C.
C 0cobeH nHTepec U3caefBaxMe U Bb3MOXHOCTHUTE [ja Ce TIOB/IUsAe BBPXY KaHI[epTeHHO-
To mericreue Ha T]I. 3a 1enTa ch3fafoxMe OPUTUHAJIEH, eKCIIEPUMEHTAIeH MOJe, IIpU
KOJTO TpeTupaHeTo Ha >kxuBoTHMTe ¢ Tl 3amoyBaiie OT MOMEHTa Ha TAXHOTO pakKfIaHe.
Tosu cnenudnyen noxxop foBefe O MHAYLVPaHe Ha IIMPOK CIIEKTBP OT Ipe-MaIurHe-
HU Y HeOIUTACTUYHM JIe3UH KaKTO B Oenus fpob, Taka U B IUKOYHIS MeXyp, 6bOperute
u/unu depHus Apo6 Ha MuuikuTe. C IOMOITA Ha OMUCaHMsI MOZeT b€ feMOHCTVPYPAHO,
e N-AAII, 6yne30HuAbT, peHeTHT M30THOLMAHATDT, KAKTO ¥ COKBT OT APOHNUS UM OT
SATOfja MHXMOUPAT KaHLlepOreHHOTO AeiicTBue Ha T]I. ViHTepecen 6e u $hakTbT, 4e MULI-
KITe IpeTpeTupany TpaHcaneHTapHo ¢ N-A AL vy Butamus C 651Xa HO-pe3UCTEHHN
K'bM KaHIIepOTeHHOTO JieiticTBue Ha T]] mpunoxxen cief TAXHOTO pakaaHe. Creoparen-
HO, B XOJJa Ha U3C/IefiBaHusATa 6e TeMOHCTpupaHo, 4e N-AALl, Burtamun C, peHeTnn us-
OTMOLMAHATBT ¥ HAKOYM HECTEPOUIHU IPOTUBOBB3IAIUTENTHYN areHTV MOTaT MOTEHIY-
aJIHO Ja HaMaJIABaT PUCKA OT Bb3HMKBaHe Ha HEOI/IACTMYHA ITATO/IOTUA IIPY Iy LIAYuN.

brnarogapHocTn

ABTopuTe M3Ka3BaT 6/IaTOAPHOCT 3a (pMHAHCOBATA IIOAKpena Ha Pyckus ¢oHp 3a GyH-
IDaMeHTa/HU u3cnefBanus (rpaut 19-53-18019 Bonr_a) n Ha ®PHU 3a Boarapus (zorosop
KII-06-Pycus-28).

KnrouoBu AYMMU: TIOTIOHEB VM, MyTareHe3a, KaHIleporeHesa, XI/IMI/IOHqu)I/IJIaKTI/IKa.
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50. ECTEPUOUKALNA HA AEBYAUHOBA KUCEANHA
BbPXY MOANPULIMPAHN C MOANOKCOMETANATU
ME3ONOPECTN CUANKATN

X. NazapoBa'*, I. LecmakoBa', N. TpeHgadunoBa' , M. MonoBa', A. Cezegu?

" MlHcmumym no opaaHuyHa xumua ¢ LleHmvp no oumoxumua — BAH
Cogpua 1113, ya. akag. I. boH4yeB 6. 9
2 N3cnegoBamencku ueHmMbp 3a NPUPOGHU HayKu
MHcmumym 3a mamepuaAume u XuMuAa Ha OKOAHama cpega
byganewa, YHeapua

*E-mail: lazarova@orgchm.bas.bg

ITpes nocnesHNTE TONVHM 3HAYNTETHO BHMMAaHNeE Ce OT/e/A Ha M3II0I3BaHeTO Ha JINTHO-
Iie/Ty/o3Ha 6110Maca 3a IPOM3BOACTBO Ha XMMMKaJIM, TOPYBA U [PYTY eHePTUITHU U3TOY-
Huuu. ViscinenBaHnATa B 06/1acTTa Ha OIIONI30TBOPsIBaHe Ha 6110Maca MpeU3BUKBAT 0CO-
6eH MHTepec Iopafy MOTEHIMATHOTO HaMaIABaHe Ha PeCypCUTe Ha M3KOMaeMy TopuBa
U YBEIMYEHOTO IOTpebIeHNe Ha eHepris B CBeTOBeH Malab. JleBy/ImHOBaTa KUCeIMHa
(LA) n HeitHUTe ecTepy ca obelaBaiy IIaTGOPMeHN XMMIKAIU B IPOU3BOACTBOTO Ha
nonuMepy, GUHM XMMUKaIy, 610ropyuBa 1 CMa3ouHN Macaa. TpaaMLMOHHO 3a OMO/I30-
TBOPABAaHETO Ha OMoOMaca ce M3II0/I3BAaT XOMOTEHHM KaTaau3aTopy, HO OT eKONTOTMYHA
I7Ief{Ha TOYKA MO-IIePCIEeKTUBHY Ca XeTePOTeHHUTe KaTaaM3aTopy, KOMTO MMAT pefiuia
IpefMMCTBA KaTo I0-JIECHOTO OT/ie/isiHe OT peaKI[MOHHATa CMeC, He NPUYMHABAT KO-
posus u gpyru. ITomnokcomeranarute (IIOM) ca aHMOHHM MeTalTOKCUIHMU KI'bCTEPH,
U3rpajieHN OCHOBHO OT BaHaJMIit, BOIppaM M MONUO/EH, 3a KOUTO € M3BECTHO, Ye Ca aK-
TUBHY KaTa/JM3aTOPU B PeiMIa IIPOLeCH KaToO OKUCIeHVe, PeIyKLN, XUipaTalus, ec-
TepudUKauusa 1 APyTu.

Ilen Ha HACTOAIIOTO M3C/IeBaHE € MIOyYaBaHEeTO Ha HOB TUI BUCOKO epeKTUBHU XeTe-
POTE€HHM KaTanmu3aTopyu 3a ecrepudukanus Ha JIeByITMHOBA KUCeIMHA Ha OCHOBaTa Ha
Zr (IV) samecten Keggin nommoxcomeranar (IIOM) BbpXy Me30IOpeCT CHIMKAT THII
MCM-41. PaspaboTeH e monxox 3a nmobunusupane Ha POM 8 MCM-41 upe3 grupexTeH
cunrtes (DS) mocpencTBoM cb-KOHAeH3anus Ha ndtounuka Ha cumuiyii (TEOS) ¢ IIOM
B IPUCBHCTBUETO HA TEMIUIENT KaTO aITepPHATHBA Ha YeCTO M3I0/I3BaHNUA METO 32 IOy~
YaBaHe Ha HAHECEHM KaTa/lIM3aToOpU Ype3 MMIIperHMpaHe. YCTAHOBEHO €, Ye IpefIoxKe-
HUAT METOJ, BOAM 10 MOJy4yaBaHe Ha XMOPUIHY KaTaau3aTopy ChAbpKalnn JI01ucoBu u
BpboHCTE[OBM KMCeNN LieHTpoBe. TeKCTYpHUTe CBOVICTBA Ha KaTanusaTopuTe OsAxa xa-
paKTepusMpaHy Ype3 peHTreHoBa Audpaxiysa, a30THa GpuancopObuMs 1 TPAaHCMUCHOHHA
enektporHa Myukpockonus (TEM). YcTaHoBeHO e, 4e Me30IopecraTa MaTpuIia € MOAXo0-
IALL HOCUTEN 3a HaHacsiHe Ha [IOM 1 4e CTPyKTypHaTa MOAPEAEHOCT Ha HOCUTENA Ce
3aIasBa U IIpM JiBeTe MPOLeflypy Ha CUHTE3, 2 UMEHHO Ype3 MMIIPErHMpaHe U AMPEeKTeH
cuHTe3. V3cnenBaHeTo Ha ctabuaHocTTa Ha IIOM u cTpyKTypHUTE TpaHCHOpMALUM TIO
BpeMe Ha KaTaJIUTUYHUA eKCIIEPUMEHT, IpollefiypaTa 3a OTCTPaHABaHe Ha TeMILUIelTa
U M3I0/I3BaHATa TEeXHMKA 3a HaHAacAHe Gelle ocblecTBeHO upe3 SIMP crekTpockonus
B TBBpAia pasa. YCTaHOBEHO Oellle, 4e IIpY OTCTPaHsABaHe Ha TEMIUIENTa Ype3 eKCTpak-
LU ce 3amaspa cTpyKrypa Ha IIOM, oKaTo KalMHMpaHeTo BOAM IO pa3pyluaBaHe Ha
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Quaypa 1. Ecmepudurayua Ha LA 8 meuHa dasa ¢ emaHoa npu 70°C
uAu oKmaHoA npu 130°C Ha kamaausamopu ¢ MoguduuupaH
Zr/POM.
crpykrypara Ha [IOM u ¢popmupaHe Ha monndochopHu Kucenum u Metanokcuguu (W,
Zr) 9acTUIY, KOUTO OCTaBaT MMOOMIN3UPAHN BbPXY IIOBBPXHOCTTA Ha CU/IMKATA.

KaranurndHata akTUBHOCT Ha oOpasiuuTe Oelile M3C/efBaHA B peaKLys Ha ecTepudu-
KAy Ha JIeBY/INHOBA KIUCe/IMHA C eTaHoN 1y oktaHon (Pur. 1). [TonyueHute upes nu-
pekteH cuHTe3 [IOM-YHKIMOHAMNSNPAHY XUOPULHY KAaTaIM3aTOPH MPEBB3XOXKIAT
3HAYMTETHO Te3H, MOTyYeH! Ype3 UMIIPErHUpaHe, IOKa3BaliK1t 3HAYUTETHO I10-BICOKA
KaTaIUTUYHA aKTUBHOCT, PELMKINPYEMOCT 1 CTAOMIHOCT. IIpefIoXKeHNAT MOAXON 3a
nmobunusupane Ha IIOM B Me30mopecTy CUIMKATU HPeJOCTaBs Bb3MOXHOCT 3a pas-
paboTBaHe Ha eeKTUBHM XMOPUAHM KaTanu3aTopy 3a ecTepudUKaus, KOUTO HAMAT
OCHOBHUTe OTpaHMYeHNs Ha HeHaHeceHuTe [IOM KaTanmsaTopy, KaTO HUCKA IOBBPX-
HOCT, aIJIoMepalus U HUCKa CTabMTHOCT Ha JII0MCOBHUTE KICe/TU LIeHTPOBE B IIPUCHCTBIE
Ha BOJiA.

brarogapHocTn

ABropute m3kassar 6marogapHoct Ha Ponpx Hayunu Vscnepsanus (upoext KII-06-
KOCT/3 ot 14.12.2018), ¢ unATO PMHAHCOBATA OKPEINa Ca M3BbPIICHN IPeJICTABEHNTE
U3CTIeBAHMA.

JIuteparypa
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51. Mg-CbAbPXXALLUN ME3ONOPECTN CUANKATHN HAHOYACTULUN
3A AOCTABKA HA MPOTNBOTYMOPHM BELLLECTBA
C NMPUPOAEH NMPON3XO0A

W. TpeHgadunaoBa'*, P. HumwupoBa', X. AazapoBa', H. KoceBa?, M. MonoBa'

"MIHcmumym no op2aHu4Ha xumua ¢ LieHmvp no pumoxumua — BAH
Cogpua 1113, ya. akag. I. boH4yeB 6. 9
2MlHcmumym no noaumepu — BAH
Cogpua 1113, ya. akag. I. boH4eB 6a. 103

*E-mail: ivtrendafilova@gmail.com

IIpes mocmegHUTE HeCeTUNETU OHKOTOTMYHNTE 3a060/IABaHMA Ca BOZELla IPUYMHA 3a
CMBPTHOCTTA B CBETOBEH Malljab, KOeTO Hajlara He0OXOAMMOCTTA OT BCe MO-MHTEH3NB-
HY M3C/IefiBaHMsA 3a HofoOpsBaHe eQeKTUBHOCTTA Ha JiedeHMeTo uM. IIpumoxkeHnero
Ha KOHBEHI[IOHA/IHITe MeTORM 3a TPeTMpaHe Ha IONOOHU ChCTOSHUA MMAT CePUO3HM
HeJJOCTATbII}, KaTO: 1) HeCeNIeKTUBHOCT Ha Half-4eCTO U3IIOI3BAHNUTE JIEKapCTBEHM Bellle-
CTBa CIIPAMO TYMOPHMTe KJIeTKM, BOZELIA 1O TeXXKM CTPaHMYHM eeKTH M yBpeXJaHe
Ha 37paBM TBKaHU U ii) HeOMAronmpuATHM GM3UKOXMMMUYHM XapaKTePUCTUKMU (HMCKA
BOZIOPA3TBOPMMOCT, HMCKA CTAOMIHOCT Npy QUSMONIOIMYHM YCIOBUA) Mau dapMako-
KMHEeTMYHY ITapaMeTpy, BOJEIY IO HUCHK TepaleBTVYHEH IIOTEHIIMA/ Ha IPU/IaraHns
TepaneBTuK. ChbBpeMeHHa a/iTepHATHBA 3a IIPEOJo/IABaHe Ha TOPEONMCAaHUTEe HefloCTa-
TBIIY € HATOBAPBAHETO Ha IPUPOJHI OMOIOTMYHO aKTVBHIY BellleCTBa C IPOTUBOTYMOP-
HO [eiiCTBYe B IOAXOAAIIY HAaHOPa3MepHM HOCUTEIM, KOUTO Ja OCUT'YPAT IHOHZobpsiBa-
He Ha QU3MKOXMMMYHUTE UM CBOJICTBA M IIOBEJCHMETO UM BBB (M3MONOINYIHA Cpefia.
HoBo 1 o6elaBaiio Hanpap/IeHNe B pa3BUTUETO Ha JOCTABAIIUTE CUCTEMM IPEIOCTABAT
Me30I0PeCTUTe CUIMKATHY MaTepyasy M KOMIIOSUTUTE Ha TAXHA OCHOBA Ype3 TAXHOTO
YCIIENTHO M3M0JI3BaHe KaTO HOCUTENM Ha JIeKapCTBEHM BellleCTBA. YHMKATHUTE UM CBOJ-
CTBa, KaTO BMCOKa CIHelMdUIHA MOBBPXHOCT, TOMAM HOPOB 06eM, Bb3MOXKHOCT 3a MO-
mudunmpaHe Ha MOPGOIOTUATA Ha YACTUILIUTE ¥ IOBBPXHOCTTA MM C PA3INIHU PYHK-
LIMOHA/THY TPYIIM MM METATHM OHY, TO3BO/IABAT IOCTUTAHE HA BUCOK KaIlallUTET Ha
HaToBapBaHe 1 MOJOOpsABaHe HAa Pa3TBOPMMOCTTA Ha OMOIOTMYHO aKTMBHUTE BelleCTBa
U 00yCIaBAT Bb3MOXKHOCTTA 3a Lie/IeBO JOCTaBsIHE IO TYMOPHUTE THKAHU M KOHTPOJINU-
PaHO JIeKapCTBEHO OCBOOOXK/IaBaHe.

B HacTrosmaTa pa6ora 6sxa NONy4eHM ME3OIOPECTH CUIMKATHU HaHOMAaTepuaau U
6sXa NPUIOKEHM Pas3INIHM MeTOAM (AMPEKTEH CUHTE3, MMIIPpErHMpaHe Ype3 OMOKpsIHe,
JIOHOOOMEH C TeMIlIeiiTa) 3a PYHKIMOHA/IM3MpPaHe Ha IIOBBPXHOCTTA UM C MarHe3mil.
VI3cnenBaHo Gellle BAVAHMETO Ha M3IIOI3BaHMA IIOAXOF 32 MOfUdULIMPaHe BbPXY CTPYK-
Typara 1 (papMaKOJIOTMYHNUTE CBOJICTBA Ha IONyYEHUTE MaTepuanu 1 JOCTABALIV CUC-
temu. Ha 6asara Ha usxopuu (Hemopubuuypanu) u Mg-Moauduimpanm Me3onopectu
CUIMKaTHM HaHOYACTUIM Osixa pa3paboTeHM CUCTeMU 3a JOCTaBKa Ha KaMmdepon u Mg.
Ha Bceku eTam oT paspaGoTBaHETO Ha HOCTABAIINATE CUCTEMU HOMyYEHUTE MaTepuaan
6s1xa nscmenBanu ¢ peguna ¢usukoxummaau mMetopn (XRD, N, dusncopbums, SEM,
ATR-FTIR u ip.). IIpodunpr Ha 0cBO6OXKIaBaHe HAa OMONOIMYHO AKTUBHOTO BEIECTBO,
KaKTO U pajjuKajlynaBsaIiaTa My ClIocOOHOCT 0sXa M3C/IeBaHM C OT/Ie]] HOTEHI[MaTHO UM
HPUJIO>KEHNME KaTo OpaTHu POPMYIUPOBKHL.
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Quaypa 1. Mpoduau Ha ocBoboskgaBaHe Ha Kamdepoa nog popmama Ha yucmo BewecmBo u
HamoBapeH 8 HemoguduuupaHu u Mg-moguduyupaHu Me30NOPECMU CUAUKAMHU
HocumeAau

I[Tomy4eHuTe pe3ynITaTi II0Ka3Bat fo6pe NSrpajieHa CTPYKTypa Ha M3XOJHNUTE CUITUKATI,
[OKATo IpoleAypute Ha Mopuduuupane ¢ Mg BOmsAT o c1abo HaMansgBaHe Ha CIIEIN-
¢br4HaTa MOBBPXHOCT, IIOPOBUsA 06EM I CTPYKTYPHATa MOAPENEHOCT Ha MaTepuasnTe,
KOETO € Hail-CUTHO M3paseHo mpu Mg-chAbpXKalusa CUINKAT IOMYYeH 4pe3 JUpeK-
TeH cuHTe3. EQekTHBHOTO HaHACsIHe Ha GMOMOTMYHO AKTUBHOTO BEIIECTBO B ITOPUTE
Ha MOTyYeHNTe CUNMKATHY HOCUTENN e JlokasaHo upes N, pusncop6bums, a TepMorpa-
BMMETPIYHO € OIpe/le/IeHO, de NP HOCTaBSALINTe CUCTEMM Ha 6asaTa Ha IOMydeHUTe
HOCHUTe/) HAHECEHOTO KONMM4ecTBO KaMdepon Bapupa B pamkute 25-30%. CremeHTa un
CKOPOCTTA Ha in vitro ocBOOOXAaBaHe Ha HaHeceHNs KaM(epor bellle nscneBaHa B 6y-
¢depHu pasrBopu ¢ pH 1.2 (cromamHyu TeqHocty) U pH 6.8 (4peBHM TEYHOCTH) HOLXO-
AALIN 34 CICTEMI C OPalHO NMpPUIOKeHMe. PesyITarire oT IpOBeNeHNTe N3CTeABAHIS
[I0Ka3BaT, 4e HATOBAPBAHETO Ha KaM(epoI B IOTyYeHNTE ME3OIOPECT HOCUTENN BOLH
10 MHOTOKPATHO [OBUIIIABaHE HA Pa3TBOPMMOCTTA MY B CPaBHEHIE C YVMCTOTO BELIECTBO
(Qur. 1). VscnegBaHeTo Ha BIMSAHMETO Ha HAHACSIHETO HAa KaMdepona B JOCTaBSILINTE
CHCTeMM BBPXY HETOBaTa PafjiKaly/IaBslliaTa CIOCOOHOCT, IOKa3a, Ye M3IIO/N3BAHATA
mpouenypa (MMIIperHMpaHe Ypes OMOKpsIHe) He OKasBa BIMsAHME Ha aKTHBHOCTTA Ha
KaMbepoa CIIpsiMo CBOOOLHIM panNKaIiL.

brarogapaocTn

ABropuTe M3Ka3BaT 67arOFAapHOCT Ha IPOEKT ,JJOCTaBsIM cuCTeMU 3a GMOTOIMIHO
AKTVBHMU BEIIECTBA C IPMPOLEH IPOU3XO[ Ha 6a3aTa Ha MHOBAaTVIBHM OPTaHUYHO-HEOP-
rannaHK Hocurenu nmo Haunonanua Ilporpamara ,Mnagu y4eHy U IOCTAOKTOPAHTH
2020, MOH 3a ¢mHaHCOBaTa MOgKpeIa.

Kiro4oBu mymMm: Me30mopect CUINKAT, KaMepoJl, ZOCTABSIIN CUCTEMH, pafuKay/a-
BAIIA CIIOCOOHOCT.
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52. MUKPOMNOPECTA METAAOPIAHUYHA CTPYKTYPA HA BA3ATA
HA AAYMWHUEB TPUMESAT 3A YAABAHE HA CO,

K. YakvpoBa’, C. AHgoHoBa, M. Muxalno8, E. N8aHoB8a, H. ApeHueB, K. Xag-
*KuuBaHoB

MHcmumym no obwia u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail: kristina@svr.igic.bas.bg

Meranoprannyuure cTpykrypu (MOC) ca xubpugHM IOpecTy KPUCTATHU MaTepyuany,
U3TpajieHN OT HeOPraHMYHY CTPYKTYPHU eAMHILIN Y OPTaHMYHY MHOTOGMYHKIMOHATHN
JIMTaH[Y, CBBP3aHU B IIePHOAMYHY KOOPAMHALMOHHY MpexxH [1]. CulTHO HapacTBaIUAT
MHTepec K'bM TO3U K/IaC MaTepuaji ce IbKY Ha OTPOMHOTO pasHOOOpasue OT XMMUYEH
CBCTAB, IOPECTU CTPYKTYPYU U TOMOMIOTUY, IO3BOIABALIY Lie/leHacoueHa GpuHa HacTpoii-
Ka Ha pU3NKOXMMMIHUTE XapaKkTepucTuky Ha MOC 3a olpefieNieH! IPUIOXKEHU s, KaTo
cemapupaHe U CbXpaHeHNe Ha Fa30Be, KaTajns, OMoMeMLINHA, CEH30PH 1 AP.

MIL-96(Al) (MIL - marepuanu Ha VIHcTuTyTa JIaBOa3ue) e M3rpajieH OT ABe pasauy-
HU CTPYKTYPHU eUHIIIN, OKCOLIeHTpMpaH TpuMep oT Al okTaegpu u 2D xekcaroHaniHa
MpeXa, CBbp3aHM upes3 TpuMe3aTHM muranan B 3D crpykrypa (Pur. 1). 3uraar kaHanure,
dbopMupaHy MeXAY [iBa TUIA KyXuHM odopMAT 2D mopecra cTpyKTypa (TpeTHAT THUII
KyYXMHY OCTaBat u3onupanu). Kyxunure ca ¢ pasmep ot ~ 5.6 A v BxomHN OTBOPM OT ~

2.6 A[2].

Mukponopute Ha MIL-96(Al) BktouBar pasnuyHy MOTEHIIMATHYU a[iICOPOLMOHHN [jeH-
TPOBe, KOUTO ca U3y4deHu ¢ in situ VI cnexTpockonus. Ilonydena e nHopmanus 3a cTa-
OMIHOCTTA U IOKA/IM3aLMsATa Ha KOOPAMHALMOHHO CBbP3aHaTa BOZA 11 3a CTPYKTYPHUTE
Xuppokcuanu rpynu. Ilo-ronsamara yacT oT BofjaTa B IOPUTE Ce OTCTPAHABA IO/l BAKYyM
olle Ipu CTaiiHa TemMiepatypa kato cnef 423 K ocrasa camo H,O, koopauuupana kbm Al
neHTpoBe. BogaTa ce mecopbupa HanbiaHo mpu 488 K. YcTaHOBeHO e HaIM4MeTO Ha Hl-
KOJIKO BUJJA TEPMMHA/IHU ¥ MOCTOBM XUJJPOKCU/IHY I'PYIIN, KAKTO U CUIHO H-cBbp3ann
TpynHu, TOKa/NIM3UPAH!U Hall-BePOATHO B Taka HapedeHuTe C KyXuHu. bposaT Ha TepMu-
HaJIHUTe TPYIM 3aII0YBa [ja HaMa/lfABa IIPU [IOBUIIaBaHe Ha TeMIepaTypaTa Ha eBaKya-
11151, ZOKATO OCTAHAINTe XMAPOKCHU/IN Ca TEPMUTHO CTAOMITHIL.

3a f1a ce u3cefBa JOCTBIIHOCTTA HA KyxuHuTe Ha MIL-96-(Al) 3a cop6uus Ha rasose 1
Za ce OLeHV KMCeNMHHOCTTa o BpboHcTen u Jlionc, 6e nscnensana afcopbumara Ha CO
u N, mpu KpuoreHHu TemrnepaTypu. Ilopute Ha eBaKyupaHus Npu CTaliHa TeMIepaTy-
pa obpasel] He ca JOCTBIIHY 3a Te3U MOJIEKYIN-COHAM. JJOCTBIIHOCTTAa Ha BBTpPELIHATa
HOBBPXHOCT IIOCTENIEHHO HAapacTBa C IIOBMIIABaHE HAa TeMIlepaTypaTa Ha aKTMBAaINA.
OrMecTBaHeTo Ha yecToTara Ha OH TpenTeHero B pe3ynTar Ha popmupane Ha OH--CO
KOMIIJIEKCU CBOTBETCTBA Ha MHOTO CTaba IIPOTOHHA KUCeMMHHOCT. OCBEH TOBA pe3yTa-
THUTE NIOKA3BaT, Y€ XU/IPOKCYIHITE TPYIIV OT eVIH BUJ, Ce Pa3aiyaBaT caMo II0 CTeIleHTa
Ha H-cBbp3sBane KbM peretTkara. HabmogaBaHy ca U HAKOIKO BUAA KOOPAMHALMOHHO
HeHacuteHu AI** neHTpoBe.
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®uzypa 1. OmanBo: Cmpyrmypa Ha MIL-96(Al). OmgacHo: U4 cnekmpu Ha CO,, agcopbupaH
Bvpxy MIL-96(Al). Maakomo Kape nokasBa, 4e CO, usmecmBa KoopguHupaHama
H,0.
Wsydena 6e u agcopbumara va CO, mpu craitHa TemmepaTypa. Jopn Bbpxy obpaserr,
aKTMBUPAH NPY CTaliHa TeMmeparypa agcopbumuara Ha CO, Bouu 0 o6pasyBaHe Ha KOM-
nnexcy Ha CO, ¢ A" nenrpose u OH rpymm (Qur. 1), KaTo KOMMIECTBOTO HA IBPBUTE
ce yBe/MYaBa C HApaCTBaHe Ha TeMIlepaTypaTa Ha eBaKyalus Iopajyi OTCTPAHABAHETO
Ha KOOpAMHUPaHaTa BOAR, BokaTo Konu4yectsoto Ha OH--OCO namanssa. CO, nopu
M3MeCTBa BOJHM NMUIaHAM Ha Al IleHTpOBe, KOeTO OOSICHsABA BUCOKM a[cOpOIOHEeH
KaIlallMTeT Ha TO3U MaTepuas B IPUCHCTBIE HA BOJHM Iapu.

B 3axmoueHue, TBbpAaTa Her'bBKaBa CTpykTypa Ha MIL-96(Al), Bucokara My Tepmmy-
Ha ¥ XUIPOTepMajIHa CTabM/THOCT, CPABHUTETHO MaKUTE IIOPY, BKIIOYBALIY Pa3INIHU
aJIcCOpOLIMOHHY LIEHTPOBE, KaTO XUAPOKCUIHM Irpynu u Al** KaTuoHN, pa3KpuBaT HOTEH-
nuana Ha Tasu MOC 3a cenextusHo ynapsane Ha CO, B mpucbcrsue Ha N,. [To cnienman-
HO, HaHOYacTuuTe oT T03u MOC Morar fa 6'bjaT M3MONI3BaAHM KAaTO ITopecTy GUIbPU B
TOZIXOZI AN TIOTIMMEPHM MeMOPaHN 3a CTeArOpUBHO cemapupane Ha CO, ¢ 1en mogo6ps-
BaHE HAa TEXHUTE XapaKTEePUCTUKI.

bnaromapHocTn
Tesu uscnenBanusa ca puHaHcUpaHu oT HalmoHanHata Hay4yHa mporpama ,, HuckoBsr-
JlepojiHa eHeprus 3a TpaHcmopTa u 6ura’, ogobpena ¢ PMC #577/17.08.2018.

JInreparypa

[1]. Metal-Organic Frameworks (MOFs). S. Kitagawa and J. H.-C. Zhou, Guest Eds.
Chem. Soc. Rev. 2014, 43, 5415-6176.

[2]. M. Benzaqui, R.S. Pillai, A. Sabetghadam, V. Benoit, P. Normand, J. Marrot, N.
Menguy, D. Montero, W. Shepard, A. Tissot, C. Martineau-Corcos, C. Sicard, M.
Mihaylov, F. Carn, L. Beurroies, P.L. Llewellyn, G. De Weireld, K. Hadjiivanov, J.
Gascon, F. Kapteijn, G. Maurin, N. Steunou and C. Serre, Chem. Mater. 2017, 29,
10326-10338.

KmiouoBu mymu: VY cieKTpocKomus, MeTalOpraHMYHY CTPYKTYPHU, CenapupaHe Ha
rasose, ynassane Ha CO,.
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53. BOAOPOAHU EHEPTMWNHUN TEXHOAOI MU — NOAUTUKN,
TEHAEHUMA U HOBN MATEPUAAN

M. MangeB'2* A. AeBu', I PalikoBa?, B. Tep3ueB?,
K. MakcumoBa-AumumpoBa?, B. AbpaweB?

'EgUHeH ueHmbp 3a uHoBauuu — BAH
Cogpua 1113, ya. akag. I. boH4yeB 6. 26 b
2/lHCMuUmMymM NO eAeKMpPOXUMUA U eHepauliHu cucmemu — BAH
Cogpua 1113, ya. akag. I. boH4yeB 6a. 10

*E-mail: pandeff@gmail.com

Bopmopon T 4ecTo ce cunTa 3a eHO OT Hall-[OOPUTE CpeficTBa 3a ChbXPaHsABaHe Ha eHep-
U, HO/My4YeHa OT Bb30OHOBsIeMu n3TouHMIM Ha eHeprus (BEN). MsnonsBaneto Ha BEV
Y TEXHOJIOTMY CBBP3aHU C BOJOPOJ, ¥ TOPMBHM K/I€TKY Ca €IMH OT BOZIELNTe HAYMHM 3a
CIIpaBsiHe C HENPEeK'bCHATO HapacTBAIlOTO 3aMbpCABaHE Ha OKOJTHATA Cpefia, flerpajia-
LUATA HA IPUPOJHUTE PECyPCH, YOBEUIKOTO 37ipaBe ¥ KIMMATUYHUTE IpoMeHu. Tex-
HOJIOrMMTe 6asMpaHy Ha BOGOPOX Y TOPMBHMU KJIETKY Ca BB3IPUETHU KaTO eJUH OT Haul-
HITe 3a Ch3JaBaHe Ha ,yMHN" U 3eJIeHU T'PajjoBe U IOBUIIABAHE KAYeCTBOTO Ha XXMBOT
Ha ob1ecTBoTO. Bomoponnara ropusHa kierka (BI'K) e pasriesxgaHa KaTo efHO OT Hali-
ZoOpHTe TeXHIYECKY PeLIeHN s, KOeTO MIMa CXOf{Ha IPOAYKTUBHOCT ChC CBHIECTBYBAILN
SHEePIUITHU CUCTEMU U MOXKe Ja paboTu B CHHeprus ¢ Tax. [IpMHIuIsT Ha paboTa Ha
BI'K e mpeo6pa3yBaHe Ha XMMU4ecKaTa eHeprus B efleKTpudecka. EquHcTBeHMTe OTIAf -
HU TIPOAIyKTM OT peaKlMATa ca Bojia M BOHU mapu. ToBa ocurypsiBa 4mcTo ¥ yCTOIi-
Y1BO pa3BUTMe 6a3MPaHO HA Bb30OHOBAEMH PECypPCH KAaTO BAThPHA €HepPrus, CIbHYeBa
€Heprus, eHepryA OT MOPCKM BB/IHY Y IPYTY N3TOYHMNLM. [IpOoBeXTaHuTE M IIpUIaraHy
HOMUTUKU B EBpomeiickis cbI03 ca CBBP3aHM € LIMPOKOMalabHa TpaHCPOpMaLusa Ha
eHepruitHusA cexTop. ToBa KaBa Bb3MOXXHOCT BOZIOPOZIHUTE TEXHOJIOTUY Jla CTaBaT BCE
HO-aTPaKTMBHU U BUAMMIY KaKTO 3a OM3Heca, Taka 1 3a JOMaKMHCTBATa, KOETO OT CBOSA
CTpaHa [ONpMHACA Ha 32 IIa3apHa HACOYEHOCT U BYICOKO HMBO Ha TEXHOJIOTMYHA FOTOB-
Hocr [1, 2].

BrepipsiBaHETO Ha BOJOPOAHM TE€XHOTOTUN € IIPAKO CBBP3AHO C M3ION3BAHE HA UNCTHU
eHeprMIlHU U3TOYHMLM, e(peKTUBHO IPOU3BOACTBO, TPAHCIOPT, AUCTPUOYLM, CHXpa-
HeHue 1 u3nonspate. OT 0co6eHO 3HaUeHMe, CBIO TaKa € U PallIOHATHOTO IpefiTaraHe
Ha (uHaHCUpaHe M XXU3HECIIOCOOHM CTUMY/IV, aKafleMUYHM, IIPOMUIIIEHN U HpaBU-
TEeJICTBEH) IIPOrpaMy 3a IMapTHbOPCTBO, pa3paboTBaHe Ha NMOIUTUKM 32 IPOrpaMu 3a
YCTOJYMBa eHeprusA U NOBYIIABaHE Ha 0CBEJOMEHOCTTA Ha 001IeCTBOTO, O XOAAILO Ha-
6mofieHNe Ha HOBOBDBEJIEHMATA 1 OLIeHKA Ha Pa3/IMYHUTE MHCTPYMEHTH, I'bTHU KapTu
3a pa3BUTHE.

VsrpaxxfaHeTo Ha yCTOMYMBA HayuHa MHQPACTPYKTypa 3a BOGOPORHNU TEXHONOTUN B
HapTHBOPCTBO C OM3Heca U MHAYCTPUATHU OOeIMHEHNS € KII0Y0B KOMIIOHEHT OT IO-
IVHAMMYHOTO J1 BHeIpsABaHe B peanHus cekTop. Tosu mopxop e sb3npuer ot EC u Bo-
HellTe MKOHOMUKY B CBeTa, KBAETO HAYYHUS CEKTOP, MIYOMUIHUA CEKTOP U Ou3Heca
o6eMHABAT YCHINATA CU 3a IOCTUTAHe Ha MKOHOMIKA 6asipaHa Ha YUCTYU TeXHOIOI NN,
OCHUTypsBallja eHepruiiHa He3aBUCUMOCT ¥ CTAOMTHOCT.
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»HuCcKoBBI/IepOfHa eHeprus 3a TpaHcmopTa u 6uta E+, dunancupana or Munucrep-
cTBO Ha 06pa3oBaHMeTO 1 Haykara JJ01-214/29.11.2018;

Hannonanna HayyHa undpacTpykrypa ,CbXpaHeHMe Ha eHePrus U BOJOPOJIHA eHepre-
tuka“ (HV CEBE), ¢punancupana or MuHucTepcTBO Ha 06pasoBaHmeTo u Haykara JI01-
160/28.08.2018;
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Fuel cell a sustainable future 6 3 (2018) 2588
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4JCTa €HEPTUA
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54. XUMWYHU N EAEKTPUYHN CBOVCTBA HA KOMO3UTH
MEXAY NEPOBCKUTU N CAOECTU KOBAATOBU OKCUAN

C. XapusaHoBa'*, E. XKeueBa', P. CmoaHo8a'

" Ihicmumym no obwa u HeopaaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail: sonya@svr.igic.bas.bg

TepMoeneKTpUYHNUTE MaTepuay ca MepCIeKTVBHY OTHOCHO aKyMyJIMpaHe 1 Ipeobpa-
3yBaHe Ha eHeprus. IIpe3 IoC/IegHUTE TOAVHNU Ce Hab/MOlaBa 3aCU/IeH MIHTePeC KbM OK-
CMIM Ha OCHOBATa Ha KOOAJIT, KOMTO IIPOsABABAT MHTEPECHN eNMeKTPUIHM CBOlcTBa [1].

B HacToAmMA NOK/MAf e OB/jaT CPABHEHM eNeKTPUYHMTE CBOJCTBA Ha KOOANITOBY OKCU/M
CbC CTI0€CTa U TIEPOBCKUTOBA CTPYKTYPH, KAKTO M HA KOMIO3UTY MeXAy TaX. IlenTa Ha us-
CTIeIBAHETO € Jia Ce M3yJaT yC/IOBUATA Ha GOpMIPaHe Ha KOMIIO3UTU MEXY IePOBCKUTH 1
CTIOeCT OKCHUAM U KaK Te BIMAAT BbPXY eIeKTPUIHNTe MM CBo¥icTBa. CroecTnTe 1 epos-
CKMTHM OKCHJIM Ca TIO/Ty9eH ) 10 METOAMTe Ha MeKaTa XMMISA YPe3 U3II03BaHe Ha PeaKIiAaTa
Ha [leunHy, a KOMIIO3UTHUTE YPe3 MEXaHMIHO CMIUIaHe 1 OTrpABaHe. CTPyKTYpHUTE U MOP-
(bonornyHy XapaKTepyUCTHKI Ca OIIpefielieH) Ype3 peHTreHoBa audpakysa u CEM anammsmu.

O6exT Ha nscnenBane ca Ba cbcrasa: LaCo, Ni Fe O, ¢ MEPOBCKUTOB TUI CTPYKTY-
pa n Ca,Co,0y cbe cnoecra cTpykTypa. KoMnosuture Mexxny TsAX ce MOMyYaBaT 4pes
MeXaHMYHO cMecBaHe, TabneTupane u Harpssase mpu 900 °C 3a 40 yaca. CbcTaBbT Ha
xommosutute e: 80 1.% LaCo, Ni ,Fe O, n 20 1.% Ca,Co,O, (32 kpaTK0 0603HaUeH KaTo
LCO80Ca20), xakto u 20 1.% LaCo Ni,  Fe O, u 80 1.% Ca,Co,O, (0603Hauen karo
LCO20Ca80). To3u MeTOf T03BO/ABA fa Ce GOPMUPAT KOMIIO3UTH, B KOUTO C€ OCBHIIECT-
BsIBa JOOBP KOHTAKT MEX/Y YaCTUI[MTE Ha ABAaTa KOMIIOHEHTa 0e3 [ja ce IIPOMEHs TAX-
Hara CTpyKTypa u cbcras (Pur. 1). Joxaro cnoectus oxeup Ca,Co,O, o6pasysa mobpe
odopMeHN KPUCTATUTH C pasMepy OKOJIO 3-5 m, TO IEPOBCKUTOBITE OKCUMY Ce CHCTO-
AT OT cepUIHN KPUCTaMTIeTa C pasMepy Iox 1 pm.

Ha ®urypa 2 ca nokasaHu 3aBUCUMOCTHUTE Ha €IEKTPMYIHOTO ChIPOTUB/IEHNE HA ChCTa-
BUTe KaTO QyHKIMA Ha Temueparypara. CpaBHEHMETO [TOKa3Ba, ye Mexxay 300 u 500 K
KOMIIO3MTHUTE IMAT ChIPOTUBJIEHNE, KOETO € MEX/Y T3 Ha IBaTa M3XOHM KOMIIOHEH-
ta. Hag 500 K, Hait-Bricoko cppoTuBieHue ce Habmopasa mpu LCO80Ca20. Xapakrep-
HO V1 32 KOMIIO3UTHUTE €, Ye IIPOABABAT Caba TeMIlepaTypHa 3aBUCUMOCT Ha CBIIPOTHBIIE-
HMeTO B cpaBHeHue ¢ meposckuta LaCo  Ni Fe O, - cBoiicTBO 1m0-61M3KO0 /10 TOB2A Ha
cnoectus okeup Ca,Co O,

Ha6IIIOI[aBaHI/ITe VIBMEHEHMA B €IEKTPUYHYM CBIIPOTUBIICHN A HA KOMIIO3UTUTE MOraT fa
ce 00SCHSAT ¢ pa3Mepa Ha JaCTULNTE N KOHTAKTa MEXY TAX. Te xacasr €JIEKTpOHHATa
IIPOBOAVIMOCT M TOIVIONIPOBOAHOCTTA, B PE3YJ/ITAT HA KOETO TEPMOENIEKTPNIHATA aKTUB-
HOCT Ha KOMITIOSUTUTE CTaBa IIO-BMCOKA OT Ta3M HA OTAC/THUTE CbCTaBHU.

brnaromapHocTu
CrpykTypHuUTe 1 MOP(OTIOTMYHM CBOJICTBA Ca OIpefie/ieHN Ha allapaTypH, BKIIOYEHN B
Hay4Hata uHpacTpykrypa IHOPAMAT (I101-155/28.08.2018 u J101-284/18.12.2019),
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Quaypa 1. CEM usobparkeHue Ha
mabaemka Ha Komnosuma
LCO20Ca80 HaKraAeH npu
900 °C 3a 40 u.
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JIOKATO elleKTPUYHITE CBOIICTBA Ca U3MEPEHN Ha araparypa, BKkiodeHa B HU ,,Cpxpane-
HUe Ha eHeprus 1 BogopopHa eHepretnka“ HY CEBE, ( [101-160/28.08.2018).

JInreparypa
[1]. H.Kozuka, K. Ohbayashi, K. Koumoto, Electronic conduction in La-based
perovskite-type oxides, Sci Technol Adv Mater. 16(2) (2015) 026001.

KniouoBu gymn: IlepoBckuTH Ha OCHOBa Ha KOOAJIT, TePMOEIEKTPUYHI OKCULH,
Ca,Co,0O, 1 KOMIIO3UTHY MaTEPUAIH.
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55. MOAUMEP-OPFAHUYHN GOTOEAEMEHTN C AKTUBEH CAOW OT
P3HT:PCBM KOHCTPYUPAHU BbPXY NMAACTUYHN CYBCTPATU

I. TpbHUapoB"™*, M. —A. AmaHacoBa', P. KaauHoB8a', P. [epzoBa?, I. NonkupoB?,
Xp. AuroB?, M. CeHgoBa-BacuneBa?

"MHcmumym no noAumepu — BAH
Cogpua 1113, ya. akag. I. boHueB 6a. 103
2LleHmpanHa Aabopamopua no cAbHYeBa eHepauAa u HoBu eHepauliHu uamoyHuyu — BAH
Cogpua 1784, ya. Llapuepagcko woce 72

*E-mail: granchar@polymer.bas.bg

B ycnoBusiTa Ha HaMaJIsIBaHe Ha 3aIIaCHTe OT BBI/IEBOZOPOJHITE TOPUBA U 3aIl/IaXaTa OT
r106aTHOTO 3aTOIUISIHE, ONO/I30TBOPABAHETO HAa Bb30OHOBsEMATa €HEPIUsl OT CII'bHYe-
Bara CBeT/IMHA U IpeoOpasyBaHETO 11 B €/IEKTPUIECKa € IepCeKTUBHA a/TepHaTBa. B
MOMeHTa GOTOBONITAMIHNTE MOFY/IN ca 6asupaHy Ipefy BCUYKO HA KPUCTAEH U MY/I-
TUKPUCTAJIEH CUINLUIL VI THHKOCTIOMHY HeOPraHMYHY TexXHomorun. OCHOBHUTE Ipe-
MMYIeCTBa Ha MOAMMep-OpTaHNIHNUTE CIbHYEBU (POTOEIEMEHTH ca OYaKBaHATA HIUCKA
LleHa, HeTOKCMYHOCT Ha MaTepyannTe, u30sArBaHe ynorpe6ara Ha peKy U CK'bIY XUMUY-
HY eJIeMeHTH, 6'bP30TO Bb3BPblIaHe Ha M3MI0/I3BAaHATA 32 IPOM3BOLCTBOTO VIM EHEPIUs 1
JIECHOTO HaHACSIHE BBPXY PasiNyHy HOBBPXHOCTH (BK/IIOYNTENHO I'bBKABYU KATO IUIAT U
XapTyusI) Ypes TEXHUKY OT TUIIA Ha TledaTtaHeTo [1,2].

IMony4enu ca nonumMep-opraunyuu poroenementn (IIOP) pbpxy nmacTuyHm cybcTpa-
™ ot PET ¢ aktuBeH cnoit ot cupernar nonumep (P3HT) u ¢ynepeHoBO npousBogHO
(PC,,BM). AKTUBHMAT C/I0i € HAHECEH IIeHTPOdYIKHO BBPXY MYIKO-TIPOBOAAIL C/IOW OT
PEDOT:PSS pasnonoxeH Hap anog ot ITO. TpHKMAT MeTaneH GuiM oT Ag, cyxelr 3a
Katop (oOpaTeH eleKTPOJ) MOXe fia e pasIpalleH Haj aKTWBHUA CION WIM HaJ efleK-
TPOHHO-TIPOBOJALL C/I0J OT HaHOYacTUIM Ha ZnO.

ITO® 6e3s HanmuuMe Ha eNEKTPOHHO-NPOBOJANY CIOI Ca KOHCTPYMPaHM IO CIefjHaTa
cxema: PET/ITO/PEDOT:PSS/ P3HT:PC, BM/Ag

VIsamepenn 6sixa BonT-amnepHute (V-A) xapakrepuctuku Ha nonydenure II0®, a cpuo
Taka 11 GaKkTopa Ha 3aII'b/IBaHe, U ePEeKTUBHOCTTA Ha efleMeHTHTe. Clle]i KaICy/I0BaHe Ha
doToeneMeHTHTe C IleJT 3a11Ta OT HeOTATONPYATHYU BBHIIHY Bb3e/ICTBUA U IIOBUIIEHA
IBITOTPAHOCT, CTbPHYEBUTE €IEMEHTH CE MOJIaraT Ha TEpPMUYHO OTTPSABAHE NPYU TEM-
neparypu ot 100-140°C, mpu KoeTo ce 1Oy4aBa IOZOOpeHNe Ha eIeKTPUYECKUTe UM
x-kn. Briocnepicreue Te 61xa cpaBHeHN ¢ Te3u Ha IIO® KOHCTpyMpaHU IO ChIaTa TeX-
HOJIOTYSI, HO OJTy4eHU BBPXY KIaCU4ecKy CybcTpaTy oT CTBKIIO. Bellle ycTaHOBEHO, ye
eneMeHTHTe BBPXY HOoBUTe PET cy6cTpaTyt He OTCTBIIBAT IIO €IeKTPUYECKM X-KI Ha Te3N
PasIoNoXeHM BbPXY K/Iacu4ecKy cTbKIeHn cyocrpary. Ha ®@ur. 1 ca mpepcraBenyu V-A
X-KJ Ha CBET/IO Ha HEOTTPAT U OTIPAT Ipu TeMreparypa 110-120°C poToenemMeHT BBPXY
(a) PET cy6ctpar, (6) cTbkiieH cybCcTpart, KakTo 1 (B) CIIEKTpUTe Ha KBAHTOBA e(eKTHB-
HocT Ha [IO® BbpxXy ABaTa MaTepuana.

IIO® B npuUCHCTBUETO HA €NEKTPOHHO-NIPOBOAANL c0¥ oT ZnO ca KOHCTPYMPAHM IO
cnennara cxema: PET/ITO/PEDOT:PSS/ P3HT:PC, BM/ZnO/Ag
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a 6 8
Quaypa 1. V-A x-Ku Ha cBemao Ha Heomapam u omapam npu memnepamypa 110-120°C
¢omoenemeHm Bovpxy (a) PET cybecmpam, (6) cmbkaeH cybecmpam, Kakmo u (8)
cnekmpume Ha kBaHmoBa edekmuBHocm Ha NMOQ Bbpxy gBama mamepuaasa.

a 6 8
Quaypa 2. V-A x-Ku Ha cBemao Ha HeOMapAm U omapam npu memnepamypa 110-120 °C
domoenemeHm cbe caoll ZnO Buvpxy (a) PET cybecmpam, (6) cmbKAeH cyb-
cmpam, Kakmo u (B) aHaAus Ha MOQ Bbpxy PET cybcmpam upes umnegaHcHa
CNERMpPOCKONUA.

C nen mopo6psBaHe Ha eleKTpUUYeCcKNTe MapaMeTpu Ha nonaydeHute [I0D Gemre ycra-
HOBEHO BIMAHMETO Ha BKIIOYBAHETO Ha €eKTPOHHO-NIPOBOAAL c1oi oT ZnO. OTHOBO
6sXa cpaBHEHM eNeKTPUYECKNUTE X-KU Ha eleMeHTUTe BBpXY HoBuTe PET cybcTparu ¢
Te3) PasIoNOXKeH BbPXY CTbK/IeHNTe CyOcTpary. belre ycTaHOBEHO, Ye HAHACSHETO Ha
ZnO mopo6psiBa V-A x-ku Ha ¢poToesieMeHTHTe (TOKA Ha K'BCO CheUHEHME 1 HaLIpeXXe-
HIeTO Ha OTBOpEHa BepIra) I IpeMaxBa S-o6pasHOCTTa Ha X-KITe, KOETO OT CBOSI CTPaHa
ontuMusupa ¢akropa Ha 3anbiaBaHe u epekTuBHOCTTa. Ha ®ur. 2 ca gagenu V-A x-kn
Ha CBET/IO Ha HEOTTPSAT U OTTPAT Ipu Temueparypa 110-120 °C doToeneMeHT C'bC C10i1
ZnO BBpxy (a) PET cy6cTpar, (6) cTpKieH cy6cTpaT, KakTo u (B) ananns Ha [I0O® BBpxy
PET cy6cTpar upes MMIefaHCHA CIIEKTPOCKONUA.

brnarogapHocTn
ABTopuTe M3Kas3BaT cBosita GmaropmapHoct Ha HHII ,HuckoBbriepogHa eHeprus 3a
tpaHcnopra u 6ura“ (EIIIFOC)- 101-214/2018

JInreparypa
(1]. E. C.Krebs, Sol. Energy Mater. Sol. Cells 93 (2009) 394.
[2]. H.J.Park, M.-Gyu Kang, S. H. Ahn, L. J. Guo, Adv. Mater. 22 (2010) E247.
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56. HAHECEHU BbPXY AKTUBEH BbIAEH M, Zn, Fe,0,
(M = Cu, Co, Mn, Ni) DEPUTU KATO KATAAU3ATOPY
3A PA3AATAHE HA METAHOA
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VIsrapsHeTo Ha M3KOIIaeMJ) TOpPMBa € MPSIKO CBBbP3aHO CbC 3aMbPCABAHETO HAa BB3JyXa,
eMICHUNITe Ha BBITIEPOJIeH OKCH/J, ITI06ATHOTO 3aTOIIAHE, 34PaBOCTIOBHUTE IIpobIeMy,
TBProBCKMUTE AePUIIUTY M eHepPIUiTHATA CUTYPHOCT. BogoposHOTO ropuBo e oberaBaiia
ObIela aITepHATMBA Ha 3aMeCTBAIMTe TeYHV TOPMBa Ha IIETPOTHA OCHOBA, T'BIl KaTo
Hpefara MpegyMCTBa KaTo IOYTU HY/IEBM €MUCUM Ha 3aMBPCUTENN, pa3HOOOpaseH
II'bPBUYEH €HEePrYeH M3TOYHUK, BCOKA eHepruiiHa e(peKTUBHOCT, @ eJUHCTBEHMAT CTpa-
HUYeH IPOAYKT e BozjaTa. BogaTa U BBITIEBOLOPORUTE CE€ CYMTAT 3a HAV-MOLXOMAIIU-
Te HOCUTENN 3a 6@30IaCHO NPONM3BOJCTBO U ChXPaHEeHNe Ha BOJOpOf. TyK MeTaHONBT
npupo6uBa 3HAYNTE/IEH MHTepeC IOpafu BUCOKOTO choTHomeHue H/C 1 Bb3MOXXHOCT-
Ta Jla ce IIPOM3BeX/a upe3 fo6pe pa3paboTeHN TEXHONOTUN OT PAa3IMYHM U3TOUYHUIN,
BKJIIOYMTE/THO U Bb30OHOBsAeMHU. Bblpeku pasHOooOpas3ueTo Ha MpolefypuTe, IO3HATI
3a 0CBOOOXKIaBaHe Ha BOJOPOJl OT METAHOJI, PasTPaXk/JaHeTO Ha MeTAHOJA Ce CIIOMeHa-
Ba KaTO HAJ-IIPOCTUAT ¥ PeHTAOMU/IeH METOJ IOpajy JUIICaTa Ha JOI'BTHUTE/HNU pea-
TeHTU U BB3MOXXHOCTTA 32 BH3CTAaHOBABAaHE Ha HeOOXO[MMaTa eHeprus 4pes3 usrapsHe
Ha ocBobosiennsa CO. Hacrosamoro nscnenBaHe e GoKycupaHo BBPXY HOTy4aBaHETO Ha
MaTrepyaay Ha OCHOBATa Ha aKTVBEH BBITIEH OT KOCTMU/IKYM OT Yepelly KaTo HOCUTEN Ha
Hanopasmepuu M .Zn Fe O, (M=Cu, Co, Mn, Ni) peputn. s60p T Ha peputnte Kato
akTVBHa (asa ce OCHOBaBa HA TOJIAMOTO Pa3HOOOpasye OT MPUIOKEHMATA UM KaTO Ka-
Ta/NM3aTOPU MIM aKTMBHM KOMIIOHEHT! Ha KaTalIM3aTOpH, IOPafy TeXHUTE YHUKATHU
CTPYKTYPHY CBOJICTBA, JOI'BTHEHM C TePMMYHA 1 XMMUYHA cTabunHOCT. CBOJICTBaTa Ha
KOMIIO3UTHUTE 6sXa M3C/IeBaHNU Ype3 Pas3IMyYHM TEXHMKI, CPefl KOUTO a30THa pu3uc-
op6uus, npaxoBa peHTreHoBa gudpakuns, Mbocbayeposa u VHppadepBeHa CIeKTpo-
CKOIIMU ¥ TeMIIepaTypPHO-TIPOrpaMyUpaHa pefyKLusA ¢ Bofopof. Pasrienano 6e moreH-
IIVIaTHOTO MM IIPUJIOKEHNe KaTO KaTali3aTopy B peaKIisA Ha pasjlaraHe Ha METAHOI JI0
BOJOPOJ 1 BBITIEPOJieH OKCHf,. Pesynrarurte oT GPU3MKOXMMUYIHNTE aHA/MNU3M [IOKA3BaT,
4e akTUBHaTa (a3a BBPXY BBIVIEPOJHIUA HOCUTEN IIPECTaBIABA CJIOKHA CMeC OT (PUHO
IUCIepcHU PepUTH ¥ 3aMeCTeH MarHeTUT, KOeTO IPeJIIoara, ye KaTa/IMTUYHOTO TI0Be-
IeHVe Ha KOMIIO3UTHTE 3aBICH 110 CJIOXKEH HAYMH OT COOCTBEHATa aKTMBHOCT Ha BCEKMU
OT KOMIIOHEHTHUTE Ha CUCTeMaTa.

Pesynrarute oT monydennte karanutudHu tectose (Purypa 1) mokaspart, ye CUHTE3NU-
paHuTe MaTepuany MPUTEXKABAT BUCOKA aKTUBHOCT U U3KIIOYUTETHO BJMCOKA CENleK-
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(®uzypa 1. TemnepamypHa 3aBucumocm Ha pasaazaHe Ha MemaHoA (a) u cenekmuBHocmma
KoM CO (b) 3a BcuuKku uacaegBaHu obpasyu.

tuBHOCT 5o CO. To3u edekr e Hail-sICHO M3paseH 3a obpasena, cbabpxKaiy Ni, KbEeTO
BEPOATHO HA/IMYIMETO HA pa3/INIHU ¢)a31/1 BOAM [0 II0ABAaTa Ha CMHEPIU3bM, KOJTO OT
CBOA CTpaHa 6HaI‘OHpI/IHTCTBa KaTa/JIMTUYHATa aKTUBHOCT B p€aKlVsd Ha pasnajgaHe Ha
METaHOJL

bnarogapHocTn

Apropurte uskassar brarogaproctu Ha mpoekt KII-06-H27/9 3a puHancoBaTa MogKpe-
na. [Tpoexr BGO5M20P001-1.002-0019: ,dmcTy TeXHOIOT MM 32 YCTOYMBA OKOJIHA Cpe-
Ia — BOa, OTHAbIIM, eHeprus 3a Kpbrosa nkoHomuka“ (Clean & Circle), 3a passutue Ha
LleHTBp 32 KOMIIETEHTHOCT.

KnrouoBu gymm: pasnaraHe Ha MeTaHOJ, aKTUBEH BBITIEH, KaTaINM3aTOPY, HAHOpaMep-
HU LUHKOBU (epuTn
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57. TEPMOAMHAMNYHN MOAEAWN 3A TBbPAO-TEYHHO-TA3
CTABUAHO N METACTABUAHO PABHOBECUE
B MPUPOAHUN N NTHAYCTPUAAHN OAYUAN

X. XpucmoB'*

'®Makyamem no MpupogHu Hayku, LymeHcku YHuBepcumem
Llymen 9700, ya. YHuBepcumemcka 115

*E-mail: ch.christov@shu.bg

KoMIIIOTbpHYU TepMOAMHAMIYHN MOJIeNIN, KOUTO NPefiBUKAAT IIOBEJICHNEeTO Ha Pa3TBO-
PUTE ¥ TBBPO-TEYHO-Ta3 PaBHOBECKETO C TOYHOCT, 6/1M3Ka 10 eKCIIEpMMEHTa/THATA UMAT
MIMPOKO IpuoxkeHue. Te MOraT fa CMMY/IMNpaT KOMIUIEKCHUTE MU3MEHEHUsI IPOTUYAI N
B IIPMPOZATa, I MOTAT TOYHO Aa AyOMMpaT yCIOBMUATA HA IPOTUYAHE HA Te3U IIPOLECH.
[TpoBexxaHeToO Ha MOJOOHO 1a6OPaTOPHO U3C/IEBAHE € MHOTO TPYAEH U CKbII IIpOLiec.
Eto 3aio, mogo6Hm Mopeny 6uxa MOIIM Aa O'bIaT MOIIHO HpPefBIDKAAILO0 U MHTEPIIpe-
TUPAIO CPEACTBO IIPYU M3yYaBaHETO Ha FeOXVMMATA Ha HPUPOJHUTE BOAU Y MUHEpPaI-
HUTE JeNIO3UTH, [IPY PelIaBaHEeTO Ha €KOMOTMYHY TPO6IEMI, 1 TPV ONTUMUSMPAHETO Ha
MHAyCTpUaTHM Ipouecu. PagpaboTBaHeTO Ha TOYHY U HAEKAHN MOJENN 3a IPUPOSHN
CUCTeMM, OTYUTANKM TAXHATa KOMIUIEKCHOCT U IMHAMUKA, € TPYZieH 1 IIpeu3BUKaTe/IeH
[pOIlec, M3MCKBAIL] CEPMO3HY [I03HAHMS B MHOTO 00/IaCTY Ha IPUPOFZO3HAHMETO (XMMU-
ATa, Pusnkara, ¥ GU3NKOXUMMATA, XMMUYHOTO paBHOBeCHe, ¥ TEPMOAVHAMUKATA) U
KOMITIOTBPHUTE HAayKU, U 3HAYUTe/IeH onuT. [IpupogHuTe CicTeMM ca OTBOPEHM CUCTe-
MU HaMU ALy ce MOCTOSTHHO B AMHAMMYHO CbCTOSHME, M TEXHUTE Hall-BaXKHU XapaKTe-
PUCTUKY ca KOMIIIEKCHOCT, YYBCTBUTETHOCT ¥ MOABYDKHOCT. Ilopany ToBa, napameTpu-
3aluATa Ha BCeoOXBaTeH MOJE 3a IIPUPOHA CUCTeMA M3UCKBA M3II0/I3BAHETO B eIIHEH
KOMIIIEKC Ha BCUYKM JOCTBIHY eKCIIepMMEHTATHN Tab0OpPaTOPHMU M IIONIEBU JaHHU OT
BCSIKaKbB TUIL T03M TUII MOzie/ TpsiOBa [ja OTYNTAT BCUYIKY BB3MOKHU TEIHN U TBBPIU
KOMIIOHEHTY 1 PAaBHOBECHU peaKLMM U TAXHATa AMHAMMKa, T.e. BapupaHe C TeMIepary-
para, HansiraHeTo, pH, CbCTaB Ha pasTBOPUTE, U CTEXMOMETPUATA Ha TBBPAUTE dasn.

IMopxopa Ha CrenuUIHO B3aMMOJENCTBIE 32 OMUCBAHE CBOMCTBATA HA €/IEKTPOJINT-
HU pasTBOpY, BbBefeH oT KeHer IIutep [1,2] e eAHO M3KIIIOYUTETHO HAYYHO OTKPUTIE
BDHB (bMSMKOX]/IMI/IHTa, KOE€TO 3HAYUTEITHO yCKOpI/I KOHCprI/IpaHeTO Ha TOYHU TepMOJII/I-
HaMMYHY Mofenu. MankuAT 6poit MOJe/NTHY HapaMeTpy, OTYNTAIIY IOHHUTE B3aMMO-
HeﬁCTBMH I[OPI/I " BbB BI/ICOKO-KOHL[CHTPI/IpaHI/I MHOTOKOMIIOHEHTU paSTBOPI/I n CpaBHI/I-
TE€THO HECIOXHUTEe q)yHI[aMeHTaTIHI/I ypaBHeHI/Iﬂ, II03BOJIABAI N CTpaBHVITeHHO JIECHO
KOMIIOTbPU3MpPaHe JOIPUHACAT 3a TOBa nopxoza Ha [IuTtuep ma craHe Hali-MPOKO U3-
IIOJI3BBAHUAT BbB TepMOHI/IHaMI/I‘IHI/ITe N3CIeaBaHNA I B HaquaTa HI/ITepaTypa. HOpaIU/I
TOBa, Ye B MOJje/Ia OINMCBAHETO Ha TedyHaTa (pasa ce 6asmpa Ha cBOOOZHATA eHEPrus Ha
pasTBopa, BCUYKN q)yHI[aMeHTaHHI/I ypaBHeHHI/IH 3a aKTUBHOCTHUTE CBOﬁCTBa ca CbBMeE-
CTUMMN. TOBa II03BOJIsIBA pasm/meH TUII JAHHU (aKTI/IBHOCT Ha BOJgaTa, OCMOTUYHI Koe(by[—
uuenty, E.JI.C., TaHHU 10 pa3TBOPUMOCTTA U Jp.) ia O'bIaT U3NON3BAHU [IPU OIPEETs-
HETO Ha MOJICTTHUTE HapaMeTpI/I U U3YMCIIEHMETO Ha I[pyI‘I/I TepMOJII/IHaMI/I"IHI/I q)yHKIlI/H/I
[3-7]. TlapameTepusupaHeTo Ha MOJIENUTE UHTETPUPA BCUYKU TOCTBIHM €KCIIEPUMEH-
Ta/IHU JaHHU B efUHNYHA QYHKLUMOHA/NIHA HOpMa, KOATO MOXe fa Obie eKCTpamonn-
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paHa 3a CUMYyIMpPaHeTOo MOBe/IeHMETO Ha MIMPOK CHEKTHP OT IPUPOSHY U MHAYCTPATHA
KOMIIIEKCHM CHCTEMU IIPY HeOOXOAVMMUTE 3a M3CTefIBaHeTO ycIoBuA. Banuaupanero Ha
CHOTBETHIU MOJIe/l BK/II0OYBA CpaBHEHNE MeX/Y MOJIeTHUTE NPEeABIKIAHNA M TaKMBa
IaHHM, KOUTO He ca M3MO/I3BaHM Y MOFO0pa Ha MOIETHUTe TapaMeTpu [3-7].

ABTOpPBT € pa3pabOTI/I KOPEeKTHY MOJE/N, 6a3MpaHM Ha CEMUEMIIMPUIHUTE YPaBHEHNA
Ha [Intiep 3a moBeye ot 150 6uHepHY 1 200 cMeceH TPOITHY I MHOTOKOMITOHEHTHM PasT-
BOpa npu crangapTHa Temrneparypa (T= 25°C) [4,5]. TemneparypHo-Bapupamiata 6asa ot
manHu (0T 0° 0 250(300)°C) BK/MI0YBa moBeye oT 1000 MofieTHM TapaMeTbpa 3a [IoBede OT
150 mopenna 3a pa3snMYHM MOPCKY TUII 61/1Hep1-m U CMeCeHM TofcucTeMu [3, 6,7], KaKTo u
TaKMBa OIMCBAIIY OBEIeHNeTO Ha alyMMHNA B npupopuute dnyupu [5]. Ompenenenn
ca Ba)XHM TepPMOAMHAMUYHM XapaKTePUCTUKMU (TEPMOAVHAMMYHOTO IPOM3BeEfieHMe Ha
pastsopumoct (InK° ), crangprHata Monapha I'n66¢ cBO60AHA eHeprus Ha peaKuyuATa
Ha cuHTe3 Ha fBoliHM comu (D G° ), cranapTHaTa MomapHa I'm66¢ cBo6osiHa eHeprus Ha
o6pasysane (D,G° ) samo-Bede or 250 TEBPAM asu: pasmIUYeH THUII IIPOCTH COIM, IBOITHI
¥ TPOJTHY COMY, VT TBBPAM pasTBopu [3-7]. PagpaboTeHaTa OT aBTOpa TepMaAMHAMIYHA
6asa ot gannu (TIIB]]) e mMpoKo M3MIONI3BaHA IIPY MOJIEIMPAHETO Ha IPUPOTHU CUCTEMMU
B IIMPOK JIVIalla30H OT TeMIepaTypa (0T MUHYCOBM TeMIeparypu fo 300°C), KOHIIeHTpa-
1y Ha pasrBopute (ot 10® go 50 m) u HanArane (< 200 atm). FonsMa gacT ot paspado-
TEHWUTe MOJE/M 3a TeUHNUTE U TBBPAMpPe Gasyu ca JUPEKTHO BHEAPEHM B Hall-MOIIHNUTE U
HaJl-IIMPOKO-M3MON3BHY 6asy OT TepMOAMHAMMUYHM JAHHY, M IMAT CBIECTBEH MIPUHOC
IpY KOHCTPYMPaHeTo Ha cBeToBHaTa 6aza faHHM Ha CODATA n NIST/NBS, IUPAC (Aqua
Solution Software of Analytical Chemistry Division u IUPAC thermodynamic database of
Selenium), www.geochem-model.org (China Acdemy of Sciences); FREEZCHEM u NASA,
TIB[I na DOE (US Department of Energy), USGS (US Geological Survey), BRGM (French
Geological Survey), JESS (Joint Expert Speciation System), NIS (Nuclear Information
System) u NEA (Nuclear Energy Association). ITo-Bede ot 200 Mofiena 3a TBBPHO-TEIHO
paBHOBeCHe ca BHE[PEHM B Hall-MOIIHNUTe 6a3M OT TepMOAMHAMUYHY JaHHM, paspabo-
TEHM 3a ONpefie/IsIHe Ha CTPAaTeTMNTeE 3a ChbXpaHEeHNUe Ha AfxpeHuTe ormaxbiy Ha CAIIL
(“data.ypf” thermodynamic database of Yucca Mountain Project), EBpomneiickust cbio3
(THEREDA: I'epmanusi; ANDRA: @pannus), u Kanaga (NWMO) [3, 5-7].

brarogapHocTn

Paborara e mopkpernena ot EBponeiickusa GpoHJ 3a perMOHaMIHO pa3BUTHE B PAMKIUTE Ha
OIIEPATVIBHATIPOTPAMA ,HAYKA M OBPA3OBAHVE 3AVIHTEJIMTEHTEH PAC-
TEX 2014-2020“ (OIT HOVP) u B pamkurte Ha npoekta IIBIl "Yuusepcurern 3a Hayka,
Vndopmaruka u Texnonoruu B e-obmecrsoro (YHITe)“ BGO5M20P001-1.001-00047,
KaKTo 1 oT mpoekT No. RD-08-120/03.02.2020 na Illymencku YuusepcuTer
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58. AKTUBEH BbIAEH OT OTNAAHN MOTOPHN MACAA: CUHTE3 N
NMPUAOXEHUE KATO HOCUTEAUN HA HAHOPA3MEPHW Fe-Cr OKCUAN

I. Ncca'’, C. MapuHoB', H. BeauHoB2, A. KoBaueBa?, /. CnacoBa?, T. LloHueBa'
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Cogpua 1113, ya. akag. I. boH4yeB 6. 9
2 luicmumym no obwia u HeopaaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail: issa@abv.bg

YcToiuMBOTO OIa3BaHe Ha OKOJMHATa Cpefla IPENBIDKAA PasBUTHE U IPUWIOKEHNe Ha
eeKTUBHM TeXHO/IOTMM, KOMTO MOTaT He CaMo Jja CBelaT ;O MUHMMYM BPeTHUTE eMUCHU,
HO 1 J]a OCUTYPAT ITB/IHOLIEHHO ONO/I30TBOPsABaHe Ha OTIIaJHATE CTPaHNYHY npopykriu. Ilo-
HACTOAIEM TPAHCIOPTHUAT CEKTOP Ce CYMTa 32 OCHOBEH M3TOYHUK Ha 3aMbpcutenu. Cpep
TSX USIMO/I3BaHUTE MOTOPHIU Mac/a IPefCTAaB/sIBAT 3HAYUTE/IEH eKOIOTMYeH MpobieM, Thit
KaTo He ce pasrpa’kfiaT IIpy OOMKHOBEHM YCTOBYA U ChABP)KAT KaHIIEPOTeHHM I TOKCUYHY
XVMWYHM CheVHEeHM A, KaTO IIOMMIMK/IEHN apOMaTHY BBITIEBOJOPOY C BUCOK BUCKO3UTET,
KUCTIOPOJI-ChbPIKalllV CheVHEH A, CMOJIN, TaKOBe U ip. VI3BeCTHO e, Ye aKTMBHUTE BBIJICHU
IPUTEXABAT Hee[[HOPOJTHA MUKPO/ME30IIOpecTa CTPYKTYpa, a CBIIO TaKa U PeryIupyeMu
XMMMYHM CBOJCTBAa Ha IIOBBPXHOCTTA, AB/DKAIM Ce Ha IPUCHCTBUETO HA PasIMYHU
KUCeTVIHHM ¥ OCHOBHU IOBBPXHOCTHM (YHKL[MOHA/MHM Ipymu. VI3mon3BaHeTo Ha aKTUB-
HUTe BBITIEHU KaTO HOCUTENIN IPY MOTy4YaBaHETO Ha HAHOPa3MEPHM MY/ITMKOMIIOHEHTHU
MaTepyanyu e MpeAlocTaBKa 3a IOAAbp)KaHe Ha aKTMBHAaTa (asza BBB BUCOKOIMCIIEPCHO
CBCTOAHMNE, TeHepypaHe Ha HOBY KaTa/IMTUYHM CBOJICTBA B PelUIIa KaTa/IUTUYHY PeaKLUn
[1]. OT mpyra crpaHa, HAHOpa3MepHUTE KOMIO3UTHM MaTepyaly pasKpyBaT MPpaKTUIeCKU
HeorpaHM4YeHM BB3MOXXHOCTM 3a ONTVMMU3MPaHe Ha CBOJCTBaTa Ha KaTa/lM3aTOPUTE Ype3
Bb3HMKBaHe Ha CJIOXKHU eleKTPOHHM e(eKTH, IIPOM3TIYAIIN OT M3TPa’kIaHeTO Ha CMECeHN
OKCUJHU CTPYKTYpM u/unu uHTepdeiicHu C/oeBe, C KOeTO Ce peryaumpa AUCIIepCHOCTTa,
MOopdOIOrusATa, pefyKIMOHHNUTE U KaTa/IUTHIHUTE CBOJICTBA Ha MaTepuanute. ChlieCTBEH
Ppesy/ITaT OT IIpeANIIHI Hally M3CTeABaHu [1] e pa3paboTBaHeTO HA AKTUBHY BBITIEHN, HA
OCHOBaTa Ha OTPabOTEHO MOTOPHO Mac/Io. ABTOPUTE YCTAHOBABAT, Y€ Te3) aKTUBHU BbI/Ie-
HI € TIOAXOMAIIN HOCUTE/IN 33 CTAOM/IM3UPaHe Ha CUIHO AVICIIEPCHI XeTIsI30, IMHK U LINHK
deputHN HaHOYacTHIN. e/ Ha HACTOALIOTO M3C/IefBaHe € pa3paboTBaHe Ha HAHOpA3Mep-
HY MYITMKOMIIOHEHTHM KaTaJM3aTOPU Ha OCHOBAaTa Ha aKTVMBEH BDBIVIEH, CUHTE3UPAH OT
cMec OT 0TPabOTEHO MOTOPHO MAC/IO U MONMMMEPHY OTIIA/BIM OT HONUETHIEH TepedTanaT
(AC_MMT) unu repmonnactuanu pexon-popmangexupuu cmonu (AC_MMF). Ornpasna
TOYKa B M3C/IEIBAHNUATA € Pa3KPVMBAHETO Ha OCHOBHUTE CBOJICTBA Ha MOTyYeHUTe aKTUBHIU
BBITIEHM M TAXHOTO BIUAHME BHPXY GOPMIPAHETO Ha XPOM- U/VI XKeNA300KCUIHATa dasa.
3a npupobuBaHe Ha HoBa MH(OPMALNA 32 CTPYKTYpaTa U QYHKIMOHATHNTE OCOOEHOCTI Ha
HOJTy4eHaTa Cepys BBITIEPOSHM MaTepuanu 6e M3IO0N3BaH KOMIUIEKC OT (GU3MKOXMMUYHYI
Metopy. [TomydeHnTe aKTUBHY BBIIEHM Ha OCHOBATa Ha OTPAbOTEHO MOTOPHO MACTIO TIPH-
Te)kaBaT BICOKa cennduyHa IOBBPXHOCT U [OOPe pasBUTA MUKPO- 1 ME30IIOPECTa CTPYK-
Typa. IIoBBpXHOCTHUTE (QYHKIMOHATHN I'PYIN Ca OIpPefie/ieHN KOMMYeCTBEHO M0 MeToxa
Ha BboM. YcTaHOBEHO e HalMM4uMeTo Ha KUCEIMHHY (ITTaBHO KapOOHWIHIY) U 6a3UIHM TPYIIN.
PentrenoBute fudpakTorpaMu Ha IOTyYeHNUTe XKele3HI MOANGUKALNY CHIDPKAT MHTEH-
3MBHM pedIeKCH, KOUTO Ce TB/KAT Ha CTEHHO IIeHTpupaHa Ky6udHa cTpykTypa Ha Fe,O, cbc
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cpefnieH pasMmep Ha Kpuctamutute 10 nm 3a Fe/AC_MMT u 14 nm 3a Fe/AC_MMEF. I1pnu no-
cnemuusA ce HabmoffaBat pedieKcy, TUIMYHM 3a TIPUCHCTBIETO Ha XeMatuT Fe, O, ¢ pasmep
33 nm. B peHrenorpamure Ha MOHOKOMIIOHEHTHUTE XPOMHU MOfMpUKALINY He Ce Habmoa-
BaT HUKAKBU pedyeKcy, TUIIMYHM 38 IPUCHCTBUE HAa XPOMOKCHHA (asa, KOeTo CBUETEN-
cTBa 3a HelfHara ¢uHa fucnepcHocrt. IIpu 1FelCr/AC_MMT ce perncrpupar MHOTO LIMPOKM
pedrekcy Ha cMeceHa XPOM-XKeNA30 okcupHa mmHanHa dasa (Cr, Fe [O,). Tlpu 1FelCr/
AC_MMEF ce HabnmiofaBat 1 MarHETUTHY YaCTULIM CC CPefieH pasMep Ha KPUCTAIUTUTeE 7
nm. MpocbayepoBuTe CIeKTPY Ha BCUYKY MOAU(PUKALUN CBABPIKAT CEKCTETH I FyO/IeTHY
xomnoneHTn (Tabmuua 1). CekcreTHusT KoMIoHeHT (Sx1) B cekrbpa Ha Fe/AC_MMF ¢
OTHOCHUTEHO Ter/o 12 % chOTBETCTBA Ha Ha/IM4YMe Ha MAJIKM KOJIMYeCTBa XeMaTUT.

Ta6auya 1. Mbocbayep napamempu Ha BCUUKU *KeAe3HU MoguduKayuu

Sample Components d, A (2¢), B, I'exp, G, %
mm/s mm/s T mm/s
Fe/AC_MMF Sx1- Fe*  -a-Fe,O, 0.38 -017 50.9 0.30 12
Sx2- Fe* .- Fe, O, 0.30 0.01 48.6 0.50 37
Sx3- Fe?**  -Fe, O, 0.60 0.02 43.8 1.49 42
Db - Fe® . 0.34 0.69 - 0.61 9
1CriFe/AC_MMF  Sx1- Fe*_ -Fe, O, 0.30 0.00 48.5 0.66 3
Sx2- Fe***  -Fe, O, 0.60 0.00 44.0 0.64 4
Db - Fe* . 0.34 0.99 - 0.76 93
Fe/AC_MMT Sx1- Fe* -Fe, O, 0.30 0.00 47.9 0.64 14
Sx2- Fe***  -Fe, O, 0.60 -0.03 43.2 2.68 53
Db - Fe* . 0.34 0.77 - 0.74 33
1Cr1Fe/AC_MMT Db - Fe?®* 0.35 1.04 - 0.72 100

octa

OCHOBHATa YacT OT CIIEKTBPa Ce ChCTOM OT CeKcTeTn (Sx2 m Sx3), KouTo orroBapar Ha Fe** u
Fe>** j10HM C BICOKO OTHOCKTEITHO TEIVIO, ChOTBETHO B TETPAEHPUYIHA I OKTAePUYHA OIS
Ha MarHeTuT. Tesn ceKcTeTy ce HAOMIOABAT 1 IIPY 06aBsAHETO Ha XpoM KbM xeyisi30To (1Cr1Fe/
AC_MMEF). Fe** it0Hu B TeTpaeapyyHa ¥ OKTaeApuaHa MosuLusi ce perucrpupar u rmpu Fe/AC_
MMT. JIuricara Ha CeKCTET IIPY MOC/IEFHIUS BEPOSITHO e /DKM Ha popmupare Ha cmecena Cr-
Fe oxcupHa mimyHanHa ¢asa. [TosiBata Ha y6/1eTHA 4acT C BUCOKO OTHOCKUTE/THO TEIVIO Ha BCUY-
Ku MOfUKaIMY pasKpyBa CLIO HaMM4Ne Ha CylepiiapaMarHuTHU ¢asi, kato Cr-3amecteH
xematut, Cr-samecren Marnetut u crexnomerpude FeCr,O,. B saxmouenue me ce oTbenexu,
e aKTMBHWTE BBITIEH) HAa OCHOBATa Ha OTPabOTEHO MOTOPHO MAac/IO Ca IIEPCIEKTUBHYU MaTe-
puanu, KaTo HOCUTENN 3a CTabWIM3paHe Ha GUHO JUCIIEPCHM JKENsA30- M XPOMOKCUIHM Ha-
HOYACTHUIIM. BBI/IEpOTHISAT HOCKTENT aKTMBHO YYacTBa BbB (POPMIUPAHETO Ha C/IOXKHA OKCUHA
¢asa, crcrosiia ce oT Cr-3aMecTeHy MarHETHUT 1 XeMaTuT U crexyoMerpudet Cr-Fe nimnmnenes
okcup,. JINcriepcHOCTTa, OKUCIUTETHOTO ChCTOSTHME Y IOKa/IM3AIMsITa Ha HAHECEHNUTe YaCTULIN
Morar Ja 6'bfjaT KOHTPO/IVPAaHH Ype3 TeKCTYPHUTE 0COOEHOCTH Ha BBIVIEAOHATA MATPULIA.

brarogapHocTun

ApTropuTe M3KasBar 6/1arofapHOCT 3a GpuHaHCKMpaHeTo 1o IpoekT Ha MOH ot Hamwo-
Ha/IHa Iporpama ,Mmagn ydeHu u nocrpokropantu DCM#577/17.08.2018 1 mpoexT
®HU KII-06-H27/9.

JIuteparypa
[1]. T.Tsoncheva, A. Mileva, S.P. Marinov, D. Paneva, N. Velinov, I. Spassova, A.
Kosateva, D. Kovacheva, N. Petrov, Micro and Mesoporous Mater. 259 (2018) 9.
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59. KOBAATOB QEPUT U POTOKATAANSATOPU OT TUMNA
»AAPO/OBBNBKA“ HA HEFTOBA OCHOBA 3A PA3IrPAXXAAHE
HA OPFTAHUYHN MOAEKYAU KATO SAMbPCUTEAU HA BOAU

n. 3axapueBa*, M LIBemkoB, A. EneHkoBa, M. MuaaHoBa

@axkyamem no xumua u dapmayus npu CY ,CB. KA. Oxpugcku®
Cogpua 1164, 6ya. Aswetime Bayuop 1

*E-mail: j.zaharieva@chem.uni-sofia.bg

HanocTpykrypure ot THHA ,,1po/06BUBKa‘“ (“core/shell”) mpepcraBaABaT THHKM CIOEBE
BBPXY IOBBPXHOCTTA Ha (uHN yacTuny [1-3]. TexHuTe GU3NIHM M XMMUYHU CBOMCTBA
3aBUCAT OT CTPYKTypaTa Ha sipOTO, 0OBUBKATA, IPAHNILIATA MEXAY TsAX. Upes KOHTpO-
JMpaHe HA XMMUYHUS CBCTAB U pasMep Ha SIPOTO ¥ 0OBMBKATA MOTAT Ja ce Moaubu-
LMpaT CBOJICTBATA Ha HAHOCTPYKTypuTe. IIpy TOBa ce IPOMeHs XMMUYHATA aKTUBHOCT
Ha 4aCTUINTe, TAXHATA KaTA/IUTUYHA aKTVBHOCT, OIITMYHUTE, MATHUTHI U €JIeKTPUYHY
cBoiicTBa [1-3].

ITpencTaBeHNTE pe3ynTaTH Ce OTHACAT [I0 M3C/IefIBAHNSA, CBBP3aHM CBC CMHTE3, OXapaK-
TepusupaHe u GOTOKATAMIUTUYHA AKTUBHOCT Ha KOOA/NITOB (PepuT, MOTy4eH Ipe3 TBBP-
nodasen cunres, CF-TS, mexanoxummyna aktusanus, CF-MA, u 3o1-ren meron CF-SG,
KaKTO VI CMHTE3MPaHM Ha OCHOBA Ha K0OA/ITOB epuT upes 30/1-Te/l METO, KOMITO3UTH OT
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a 6
(duaypa 1. PenmeeronpaxoBa gudpakmoepama Ha CoFe,O,, NOAYYEH Upes 30A-2eA MEMOg
(a) u TEM-u3obpaskeHue Ha cow,ama npoba (6)

Tmna ,Axpo/obeuska’, CoFe,0,@Si0, n CoFe,0,@Si0,@TiO,. Upes peHTreHOBa MpaxoBa
I[I/I(l)paKLU/IH n TpaHCMI/ICI/IOHHa e]IeKTpOHHa MI/IKpOCKOHI/IH € TOKa3aH CbCTAaBbBT U MOp-
¢donorusara Ha nonydenute obpasuu (dur. la, 6). Ha TEM-usobpaxkeHuero ce BIXJa
Hobpe KpucTanusupan MaTepyal, B To6po ChBIAfieHNe C pe3yITaTUTe OT PeHTIeHOBaTa
mudpaxiys (Our. 16).

B Tabnua 1 ca gafeHu pesy/aTaTUTe OT PEeHTI€HOBA IpaxoBa AMGpPaKIysa Ha 0Ty IeHNs
10 IPMIOKEHUTE CUHTeTUYHY IPOLefypy KoOAITOB GepuT, KaKTo 1 ycTaHOBeHaTa o-
TOKaTa/lIMTUYHA aKTUBHOCT IIPY pasrpakiaHe Ha 6arpuiIoOTO MaJaXUTOBO 3€/IEHO IOf,
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JieiiCTBME Ha yITPaBUONETOBA CBETAMHA. J[loOpa aKTUBHOCT ITOKa3BaT MOTyYEHNTE Upe3
TBBpAOdaseH CUHTe3 U MEXaHOAKTUBALN IIPOOU OT IMCT K06aITOB (epuT, Makap, e e
TO-HUCKA OT Ta3u Ha u3BecTHUA poToxaranusarop TiO,-P25, Degussa, KaKkTo u Ha IpyTu
CUHTe3UPAHM ¥ U3CIeABAHNU OT Hac GoTOKaTanu3aTopu. [IoTydYeHNAT IO 307I-TeNl METOJ
obpaser] MoKasBa Haif-c/1aba aKTUBHOCT, KaTO CTOMHOCTTA Ha CKOPOCTHATa KOHCTAHTa e
6n1msKa 1o Tas3u npu GoTonusa.

Thd -
6

a
(Puaypa 2. TEM-uso6parxeHue Ha CoFe,0,@SiO, (a) u CoFe,0,@Si0,@TiO, (6)

Ta6auya 1. Mapamempu u pomokamaAumuyHa akmuBHocm Ha Ko6aamoB depum, noAyUeH
No pasAuYHU Memogu: napamemsp Ha KpucmaaHama pewemka, a  (A); pasmep
Ha Kpucmaaumu, D, nm; HanpeeHue Ha KpucmaaAHa pewemka, €; CKOpocmHa
KOHCmaHma, k.

Mpo6a a, A D, nm €, x10%, a.u. K, x 10°min
CF-TS 8.3840 73.5+0.2 2.05 5.73+0.38
CF-MA 8.3827 57.9+0.3 2.31 5.33+0.31
CF-SG 8.375(9) 38.21 0.00 1.9

YcrmemHoTO HOMy4aBaHe Ha KOMIIO3UTH Ha OCHOBa Ha Ko6anToB pepur ot ruma CoFe,0,@
SiO, n CoFe,0,@Si0,@TiO, e nokasano upes TEM (Pur. 2).

bnaromapnocTun
WscnepBannsaTa ca nposefeHn mo mpoexT BGO5M20P001-1.002-0019 ,Ynctu TexHomO-
I'MM 32 YCTOIYMBa OKOTHA Cpefia — BOAY, OTIIA'bIM, €HePris 3a KP'broBa MKOHOMMKaA"

JInteparypa

[1]. V.Srdi¢, et al., Proc. Appl. Ceramics 7 (2013) 45.
[2]. L. Wang, etal, ]. Mater. Chem. 18 (2008) 2629.
[3]. F.Bao,etal., Langmuir 25 (2009) 10782.
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60. N3NOA3BAHE HA BbIAEPOAEH HAHO-KOMMO3UT
3A NOAOBPABAHE HA EAEKTPOXMUYHUTE
XAPAKTEPNCTUKW HA LiMnO,

K. BaHoB8"*, L. Mono8B', A. NBaHoBa? b. baHoB'

"MIHcmumym no eAeKmpoxXuMUA U eHepauliHu cucmemu — BAH
Cogpua 1113, ya. akag. I. BoHueB 6. 10
2XUMUKOMEXHOAO2UYEH U MeEMaAypauyeH yHuBepcumem
Cogpua 1756, 6ya. C8. KnumeHm OxpugcKu 8

*E-mail: k.banov@iees.bas.bg

ITopagy psISKOTO HapacTBaHe Ha €HEPrMIIHNUTE MOTPeGHOCTM Ha CHBPEMEHHOTO 00-
I[eCTBO, MMa CIeIIHAa HY)X/ja OT paspaboTBaHETO Ha aKTUBHU €IeKTPOJHMU MaTepyuasn
(AEM) 3a mepcrieKTBHM TUTHEBO JioHHM batepun (JIVIB), kouto fa nmpuresxaBaT BIUCO-
Ka eHepruiiHa II'bTHOCT, IOAXOAINN €IeKTPOXMMUYHM XapaKTePUCTHUKI, 1A Ca eBTUHU
M eKOJIOrMYHO cbobpasHu. IleHaTa Ha K0OaITa 1 HUKea Ha CBETOBHUTE [asapy pacte
[IOCTOsIHHO, KaTo 3a nociefHure 20 I. e HapacHaa o4ty 10 mpTu. 3a 3aMsHa Ha Tesu
OCHOBHJ KOMIIOHEHTY Ce pabOTy aKTUBHO OT Pas/IMIHM IPYNM 110 CBETA, KATO BCSKA OT
TAX MIMa OIIpefie/IeH ) BIDKJaHMs 1 cCOOCTBEeHa HacoKa Ha pasButiue [1, 2]. Kato ocHOBHHM
KOHKYPEHTM Ha ChLIeCTBYBalLlTe B MOMEHTa Ha Mas3apa u nsnonssauu AEM ce cunrar
nuTneso xenesHuAT pocdar LiFePO, n xatogHuTe MaTepuanu Ha 6asa MaHraH, KaTo
LiMn,O, mnusen, cnoectuar LiMnO, wiu Li MnO, c¢bc CTpyKTypa TUII KaMEHHA COJT
[2]. Bcuuky chefMHEHNUS OTTOBAPAT Ha MOCTABEHMTE M3MCKBAHNS 3a BUCOKA eHepriuiiHa
IUTBTHOCT U €KOJIOTMYHA CHbBMECTMMOCT, KaTo lieHaTa Ha M3XOHNUS MaTepyuasl, MAaHTaHOB
muoxcup MnO, e MSKTIOYNTETHO HUCKA, 110 2 $ 3a KuyorpaM. Topa IIpasu npejiaranm-
Te MHTeH3UBHM M3cneBannsi AEM MHOTO IpyuBIIeKaTeHN U IEPCIIEKTUBHMA.

Peanusnpanero o6ade Ha epeKTHBHO paboTell eIEKTPOJ € CTIOXKEH ¥ KOMIIJIEKCEH ITPOLeC
U He e JOCTaTbYHO CaMo KauecTBeH CHTe3 Ha efinH AEM, oco6eHo, KoraTo ctaBa fyma 3a
paboTa Ipy BUCOKY CKOPOCTH Ha paspsf, U 3apsj. VI3ciegoBaTe/inTe IpuiaraT pasinaan
mopxopu, Kato nokpusat AEM ¢ pasnuyHy mpoBOAAILY BBIIEPOSHN FOOABKY 10 BpeMe
Ha CHHTe3 3a I0Jo0psBaHe Ha elleKTPOHHATA IIPOBOAMMOCT Ha YacTuIuTe. B mocnegHo
BpeMe MHOTO 4eCTO 3a HOof00psiBaHe Ha IIPOBOAVIMOCTTA Ce M3IIOI3BAT Pa3IMyHy HaHO-
Marepyasy, KaTo; HaHO Tpb6u, Ppynepenu u rpadern. Bcekn efuH oT Te3u Marepuann
€ elIeKTPOXVIMMYHO HEaKTUBEH, a HETOBOTO ITPOM3BOJACTBO € CJIOKHO 1 IIeHaTa BUCOKA.

Llen Ha HACTOAIIOTO M3C/IEfIBaHE € [a Ce€ HaMepy IMpUeM/INB KOMIIPOMMIC, KOJTO fia Mo-
HoOpsiBa eeKTPOXMMUIHOTO MOBefieHIe Ha u3nonssauns AEM u na nossonssa pabora
IIpY BYCOKM CKOPOCTY Ha 3apsAf ¥ pa3psAf. VIsmonspaHe Ha eBTUH CMeCEH BBITIEPOJIEH He-
pasfeneH 1 HeIPeYNCTeH HAHOKOMIIOSHUT KaTo JOI'BTHUTETHA OLPOBO/ABAlA fOOaBKa
MOXe [ja e pasKoBHMYeTO. KaTo TakbB e M30paHa CMeC OT BBITIEPOZHU HAaHOTPBOMUIKIY,
rpadeH u ¢yneper (BHTT®) (CNT/graphene/fullerene - CNT/G/F), a 3a cTanfapTeH Te-
CTOBM KaTOJieH MaTepuas e usnonssan LiMnO,, cuHTe3upaHy Ipefiu TOBA OT KONEKTUBA.

VI3non3BaHeTO Ha MHOBATYMBEH MOAXOJ, IPU paspabOTBaHETO Ha TECTOBM €NEKTPORU U
BK/IIOYBAHETO Ha JonbiaHuTeneH koMmnonent (BHTT®) B konmyectBo ot 10% oT TOBa Ha
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€7IeKTPOfia € TO3BO/IN/IO Ha KO/IEKTUBA Jla peanusupa B rofiAMa CTelleH eNeKTPOXUMUYHI
XapaKTepUCTUKM Ha cuHTe3upaHuTe AEM npu BUCOKY CKOPOCTH Ha 3apAf, paspsaf. Bvs
BCUYKM €KCIIEPMMEHTH OTHOLIEHMETO Ha TOKOBETe Ha 3ap:f / paspAj e B OTHouleHue 1:2.
M3mon3BaHeTo Ha LiMnO2 B HICKO BO/ITOBaTa 061acT ot 4.0 V 10 2.2 V, e M03BoMMIO Ha
KOJIEKTVBA Jja IOCTUTHAT M3I0/13BaeMocT oT 48% Ha AEM cnpAMO TeopeTUYHMA Kama-
mutet ot 285 mAh g, koeTo cboTBeTcTBa Ha 135 mAh g' mpu TOKOBO HaTOBapBaHe OT
0.5 C. ITpu no-Hucka TokoBa mabTHOCT OT 0.25 C 0THaBaHMAT KalallUTeT HAAXBBP/A 168
mAh g7, xoeTo e oIpefieieHO MOCTIDKEHNE, THIT KATO B IUTepaTypaTa MOf00eH Kamanu-
teT oT 150-160 mAh g ce quTHpa, KaTo HOCTMXKeHNe TP TOKOBO HatoBapBaHe oT 0.1C.
MarepuandpT € USIUTAH U IPU TOKOBO HaToBapBaHe oT 5C, KaTO ToraBa KalallUTeThT
CIlajia HOYTH /iBa I'bTU 0 68 mAh g, HO IpoAb/IKaBa fla ce IMK/IMpa YCIEIHO U YCTON-
41BO, 6€3 HOII'bIHNTeTHA 3ary6a Ha KalaluTeT B IPOAb/DKEHNe Ha T0Bede OT 25 IUKBIA.

Pa3paboTeHMAT MHOBATUBEH MOAXOJ 32 M3IIO3BaHe HA CMeC OT BBIIIEPOSHU HAHOTDP'D-
6uuaky, rpader u pynepen (BHTT®) (CNT/graphene/fullerene - CNT/G/F), mokassa, e
IIpejjlaraHaTa TeXHOJIOTHUS € YCIeIHA M MHYCTPUAIHO IPUIOXKMMA ¥ ChbOTBETCTBA Ha
TRL5-6. 3a nocTrraHe Ha MHAYCTPHUATHA IPUIOKIMOCT Ha IIPOBEfIeHITE U3CTIeIBAHN,
TEXHOJIOTMATA TPsI6Ba /1a Ce ONTMMM3NPA U HACTPOU K'bM CBILIECTBYBAIIOTO MHYCTPH-
aJTHO ITPOU3BOJCTBO 1 [TAPAMETPH.

brarogapHocTn

ITpoBefennTe M3CIEfBaHMsI Ca YAaCTUYHO TOAKperneHu (MHAHCOBO OT BBarapckoro
MuHucrepctBo Ha Obpasosanmero u Haykara 1o HalnuoHaaHa nporpama ,E ITmoc” -
»HMCKO BBITIEpOLHA €HepreTuKa 3a TPAaHCIOpTa U foma‘, mpoekt D01-214/2018, ,,Ha-
L[MOHATHaTa I'bTHA KapTa®, (2017-2023), 3a usrpakjaHe Ha CIIOfeIeHa M3CIefOBATE/ICKA
MHPPACTPYKTypa, U3CIefjoBaTe/cKa Iporpama ,CbxpaHeHue Ha EHeprusa n Bogoporn®,
HVICEBE, D01-160/28.08.18 u nscnegsanus nposegenn no HOVIP ,IlenTsp mo Kome-
teHTHOCT- XVITMOBUJI, ,TexHonornu u cucTemu 3a reHepupaHe, CbXpaHeHNe U I10-
TpebneHne Ha yucra eHeprus‘, BGO5M20P001-1.002-0014-CO1.

JInteparypa
[1]. G.Vitins and K. West, J. Electrochem. Soc., Vol. 144, No. 8 (1997) 2590
[2]. N.Nitta, EWu, J.Tae Lee, G. Yushin, Materials Today, Vol. 18, No. 5, (2015) 252
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61. AMTUPAHUA MAHFAHOBM OKCUAWN, MPUTOTBEHN
Nno PASANYHU METOAN

K. BaHoB8"*, P. BorypewaueBa', A. IBaHoBa?, 5. baHoB'

TMHCMumMym no eAeKMpoXuMuA U eHepauliHu cucmemu — BAH
Cogpua 1113, ya. akag. I. BoH4yeB 6a. 10
2XUMUKOMEXHOAO2UYEH U MemaAypauyeH yHuBepcumem
Cogpua 1756, 6ya. C8. KnumeHm OxpugcKu 8

*E-mail: k.banov@iees.bas.bg

Bwnpekn, ge nmutueso iionnute 6atepuu (JIVIB) ca Ha masapa mosede ot 20 TOAMHY, T€ BCe
ore ca 06eKT Ha MHTEH3VMBHY M3C/IeABaHNs. TOBa Cce IB/IKM OCHOBHO Ha CTPEMIIABO I10-
KayBalllaTa ce lleHa Ha M3I0/I3BaHUTe CYPOBUHY KaTo KOOA/IT 1 HMKe/l. MHOro rpynu 1o
CBeTa BOASAT MHTEH3MBHI U3C/IeABAHNS C [le/l HaMaJIsiBaHe Ha Te3) ONpefe/IAlly [jeHaTa
Ha aKTUBHMTE eeKTpopHu Matepuanu (AEM) kommonenTu. Bee moBede nscinegoBarenn
obpbmar BuuManue Ha AEM ot Tuma Ha muTueBo xenesen pocdar LiFePO,, kakTo n Ha
KaTOJHUTE MaTepuany Ha 6a3a MaHIraH, KaTo LiMn,O,, LiMnO, umn Li, MnO, [1]. HoBure
perynaropuu pernaMentn Ha EC Hajarat HoBY IIpaBuIa, KOMTO HPUHYX/IaBaT U3CIef0-
BaTEJICKITE KOMEeKTUBH [a 00bpHAT BHIUMAHIE K'BM ,,3€/IeH ¥ eKOTOTMIHY MaTepuani ,
KOMTO Jja O'bIaT M3I0/I3BaH!U B HOBUTE BUCOKO e(eKTUBHU 1 JIECHO PELUKIMPYEMU CHC-
TeMIl 3a CbXpaHeHe Ha eHeprus. VIs6poennre no-rope AEM 6asupaHy Ha MAHTaHOB [N~
OKCIJI M3LSI7IO IOKPMBAT HATOXKEHITe CTPOTY U3MCKBaHMsI Ha EBpomerickus cpio3, KaTo
HpefIaratT, BUCOK crenuduyeH KalalUTeT, JBIBI LUKINYEH )XUBOT X KaToO pe3yaTar
BIUCOKa crielupyYHa eHeprus.

Ilen Ha HACTOSIIOTO M3CAeABaHe e fa ObaarT cuHTe3upanu caegHure AEM LiMnO, n
Li,MnO,, kaTo ce U3M0/N3Ba eI HATPYTIAH ONUT HA KONIEKTUBA U [IAHHU OT CBETOBHATA
JIATEPATYPAa, KATO Ce OTYMTAT BCUYKY crieninPuKy. 3a 1eITa ca M3MOI3BaHy TPY pasind-
HU MeTofa Ha n3rorssine Ha AEM: TBppodaseH, 30/1-re u 1o MeTofa Ha CAaMONOAAbP-
Kaio ropete (self-combustion réaction, SCR).

Llen Ha mpoBexfaHNTE CUHTE3M € MoTy4YaBaHe Ha AEM ¢ KOHTponmpaHy mapaMeTpu: pasmMep
Ha JaCTHILWTe, CIelidudHa IOBBPXHOCT U BICOKA KPUCTATHOCT. VI TpyTe MeTofa 0o3BOIA-
BaT [OJTyYaBaHe Ha HAHOPa3MepPHM 00PasIiy, KaTo pasMepuTe 3aBUCAT OT METOJA Ha ITOJTyda-
BaHe B rojiAMa CTereH. Taka, Hall-MajIKy pa3Mepy Ha YaCTUIVTE Y Hall-IECHO Ca TIOTydeHy
o6pasLyTe, USTOTBEHN II0 307I-Te/l TEXHOJIOTNSA, KaTO TEXHMAT pasMep e oT 50-80nm, foxaTo
U METOJA Ha CaMOTIO/IbPYKAI0 TOPEHe pasMepuTe JOCTUTaT mosede oT 170nm. Haii-ro-
JIeMM JaCTHIIY Ca MOTyYeH! IIPYI METO/a Ha TBBPHOGa3eH CHHTe3, KaTo pasMepuTe JOCTHUTaT
nouty 450-650nm. Taka momy4eHnTe YacTULM Ca HONIOKEH! Ha PU3NKOXMMUYIHO OXapak-
TepyU3MpaHe IPY U3MONI3BaHETO Ha CTAHJAPTHM METOIM, KOUTO BK/IIOYBAT: PEHTTEHOCTPYK-
TypeH aHamu3, BET, xuBayHa mopoMeTpys, a 3a BHUKBaHe B MOPO/IOruA ca HalpaBeHN
SEM cuumMku 1 EDX ananusu. IlonydeHnTe peHreHorpamMim ca MaTeMaTu4eckyt 00paboTeHn
¥ € yCTAaHOBEHO II'BTHO CBBIAfIeHNE ChC ChOTBETHUTE cTaHAapTHY XRD kaptiuky. Ha 6asa
MO/Ty9eHNTE JAHHY Ca HAIIPAaBEHN ONPENENIeHN MSBOJY, KOUTO CIIEN, TOBA Ca ChIIOCTABEHN C
HOTyYeHNTe eIeKTPOXMMMUYHY TeCTOBE. 3a eIeKTPOXMMIYHOTO OXapaKTepyusMpaHe ca u3-
TIO/I3BAHM CIEIMaTHY MOJE/THN €IEKTPOIY ¥ TPY €MIEKTPOJIHY TECTOBY KIETKM ChC CPAaBHU-
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TeJleH eIeKTPOJ, KOIITO MO3BO/ISIBA fla Ce CIefAT HACTBIBALMTE M3MEHEHNs B [IOTEHI[1aIa
II0 BpEME€ Ha IPOBEXIAHOTO €JIEKTPOXMMMNYHO U3NUTBAHE. Knerknre 65{Xa CF}IO6eHI/I B CYX
aproHoB 60Kc ¢ Birara mox 10ppm.

EnexTponuTe npencTaBaABaT eKCIIAHMpPaHa HIKEI0BA MPeXa, BbPXY; KOATO ca 3alpe-
copaHy TecTBaHnTe AEM npenBapuTenHO CMeCeHM C IATEeHTOBaHA OT KO/NEKTMBA OII-
posoasBaia go6aBka TAB (Teflonized Acetylene Black), kosiTo BK/ouBa aneTuieHOBU
CaXX/iu, IpefiBapUTeTHO TeIOHM3UPAHY, KaTO IO TO3M HAYMH UTPae POJIATa Ha IPOBO-
IALL M CBBp3Ball areHT. Vsmonssanara nponopuus e 90 %AEM u 10 % TAB. Taka nsrot-
BEHMTe eNIeKTPOJ, IPUTEKABAT IIOPECTOCT OT 75 %, KaTo OCUTYpABAT II'bJIeH JOCTBII Ha
€IeKTPONIUT JI0 BCAKA YaCTUIIA, eTMMUHMPAiKL [Udy3MOHHNTe orpaHndenus. Ilocen-
HITe ca 0COOEHO 3a0e/IeXXKMMU IIPU BUCOKM CKOPOCT Ha 3apAf U paspsf (perucTpupaHn
KaTo MONMAPM3ALUA U HUCKaA u3Non3BaeMocT Ha AEM). EnekTponuTsT IpeAcTaBidBa
LiPF, 8 EC:DMC=1:1 B o6eMHO oTHOIIeHNe. TecToBUTE eNeKTPOAM 6AXa USTOTBAHMU 11O
IBe pas/IMYHMU TEXHONOT UM, ,CyXa“ U ,JOKTOP Oreitf“ (HamasHa cbe cKanmen). [Ipyu Hama-
3aHaTa TeXHOJIOTYA IIponopuMATa bellle pasnuyHa, 70 % AEM, 20 % npoBopuma fo6aBKa
(ametmmeHoBu caxkau) u 10% cBbp3BalLo BelecTBO, B cnydas PVAF. Ot onucanuero mo-
rope ce BIDKJa pas3/MKaTa B IaTeHToBaHata TAB fo6aBka 1 MOKPOTO M3II'bIHEHE, KOETO
€ 0c06eHO Ba>KHO 3a MHAYCTPUATHO HpunoxkeHne. OCBeH B CIIel[MaTHUTE TPU eNeKTPOJ-
Hy k1eTky AEM 6s1xa TecTBaHuM 1 B peanum kiaetTky Tuir CR2032. Pasnuka B KonmmvecTBa-
Ta U pa3MepyuTe Ha TeCTOBUTe KAeTKM u ctangapTHuTe CR2032 HAMa 1 pesynTaTuTe ca
cprnoctaBuMu. TecroBuAT npotoxon e CC ¢ orpaHndeHye Ha 3apAXHOTO U PAa3PANHOTO
HaIlpe>XXeHMe, KaKTOo ClefBa: 3a LiMnO2 oT 2-4.5V n 3a LizMnO3 ot 2-4.4 V. M3nonsBa-
HuAT pesxxuM e 0.1 C, a morydeHnTe KaalUTeTN ca KakTo cnefsa: 3a LiMnO, e 215 mAh
g' Ha wppBuA paspapg (75 % or reoperwynus) (1], xkaro 3a Li, MnO, Tosa e 252 mAh g
npu 458 mAh g' reoperuyen (2 x 229 mAh g’) [1]. Taka moCcTUrHATUTe KallALMTETH Ca
MHOTO f106p1 KaTo ce MMa npensuj, de 3a LiMnO, ce momyyasa okono 140 mAh g'. [1] a
3a Li,MnO,, tuteparypaTa faBa obuxnoseHo mox 180 mAh g [1].

Pas6upa ce, TyKa UTpasiT poid MHOTO (paKTOPH, HO IPU CHIOCTABUMIY YCTIOBMS Ce BYK-
ZIa, 4e M3IO0/I3BaHEeTO Ha KOMIIJIEKCEeH MOfIXOJ Ha CMHTE3 M IIPaBUIHO NIOROpaHY IpeKyp-
copu e Bb3MOXXHO fiafieH AEM na 6'bie ONTMMM3MPaH U IPeJIOKeH Ha MHAYCTPUATA.

bnaromapHocTn

IIpoBefieHNTE M3CIEABAHMA Ca YaCTUYHO IOAKperneHM (GUMHAHCOBO OT Bparapckoro
MuHMCTepcTBO Ha ObpasoBanmero 1 Haykara mo HanuoHamHa mporpama ,E ITmroc” -
,HMCKO BBITIEpOfHA eHepreTHKa 3a TpaHCIOpTa u goma‘, mpoekt D01-214/2018, ,Ha-
L[MOHA/IHATA II'bTHA KapTa“, (2017-2023), 3a n3rpax/jaHe Ha CIIOfie/ieHa U3C/IeJOBaTENICKA
MHQPaCTPyKTypa, U3C/IefoBaTeNCKa Iporpama ,CbxpaHenne Ha Eneprust u Bogopon',
HVCEBE, D01-160/28.08.18 1 nscnegsanus nposegenu no HOVP ,Ilentsp mo Komme-
teHTHOCT- XVITMOBUII®, ,TexHOMOIMM U CUCTEMU 3a TeHepMpaHe, CbXpaHeHMe U IO-
TpebeHye Ha uncTa eHeprus', BGO5M20P001-1.002-0014-CO01.

JInreparypa
[1]. N.Nitta, FWu, J.Tae Lee, G. Yushin, Materials Today, Vol. 18, No. 5, (2015) 252
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62. CUAMLUMEB AHOA NMOAYYEH OT OTNAAEH CUAMLIMEB NPAX

K. BaHoB8"", T. Memko8B', A. 1BaHoBa?, b. BaHoB!

"MIHcmumym no eAeKmpoXuMUA U eHepauliHu cucmemu — BAH
Cogpua 1113, ya. akag. I. BoHueB 6. 10
2XUMUKOMEXHOAO2UYEH U MemMaAypauyeH yHuBepcumem
Cogpua 1756, 6ya. C8. KnumeHm OxpugcKu 8

*E-mail: k.banov@iees.bas.bg

JIutneso sionHute 6arepun (JIVIB) ca Ha masapa mosede oT 20 TOAMHY, HO Te BCe oLl
ca 00eKT Ha MHTEH3VMBHY U3CIefBaHMA. ToBa ce I'B/KM OCHOBHO Ha HapacTBALIOTO II0-
TpebJIeHNe Ha ,,IPeHOCUMa” ,,3e/IeHa” e/IeKTPOeHeprusA ¥ IOCTOSHHO MOBMIIABAIIIUTE Ce
M3MCKBaHMA 32 BCe MO-TOJISIM KallallUTeT Ha 6aTepyuuTe U Bb3MOXKHOCT 32 ,0Bp3* 3apsf,.
Tesu M3MCKBaHMA IIOCTaBAT HOBM IIPeM3BUKATE/ICTBA IIPeJ] M3C/IefloBaTeNICKATE eKUIIN
II0 CBEeTa 110 OTHOIIEH)e Ha MaTepManTe, TaKa U 110 OTHOIIEHN)e Ha iM3aliHa Ha caMuTe
€/IeKTPOJiI.

Hosure perynaropun pernamenTn Ha EC Hajmara HOBU IIpaBuIa, KOUTO MPUHY>KAaBaT
M3CTIefOBATENICKITE KOJIEKTUBY Jja 0ObPHAT BHIMAHIE K'BM ,,3€/IEHN U €KOJIOTMYHI Ma-
Tepuanu’, KOUTO fa 6'bIAT N3I0I3BaHN B HOBUTE BUCOKO e(EeKTVBHY U JIECHO PELIVKIIN-
pyeMu cucTeMu 3a CbXpaHeHMe Ha eHeprus. CHIMIMAT e ejHa IIPeKpacHa aJITepHaTHBa
Ha cera M3IIOI3BAaHUTE BBIVIEPOJHI MaTepUay, IOPAy BUCOKUTE CU CIenuIHN Xa-
PaKTePUCTUKM, PAa3PsZHO HALIpeXKeHMe OMM3KO O TOBA Ha YNMCTMUSI INTUEB eTIEKTPOL
crennduyeH KanauuTeT, IOYTH KOJIKOTO Ha YMCTHS NUTHUEB eeKTpof. OT Apyra cTpaHa
TOJI € M3K/IIOYNTE/THO eKOIOTMYeH MaTepuas 1 B 1300mne, KOeTO OTTOBapsi Ha HOBUTE
M3UCKBaHUSA Ha BpeMeTo. Pasbupa ce, 3a] Te3u ,IpeuMyliecTBa“ ce KPUAT ¥ MHOTO He
peleHn nmpobremu, KOUTO TPsIOBA [ja IPEBBPHAT TO3M, BICOKO KAIALUTUBEH aKTUBEH
enexTponen marepuan (AEM) B HazeXX/ieH 1 [epCHIeKTUBEeH 3aMEeCTHUK Ha IIMPOKO U3-
[IO/I3BaHNs cera BbIrepofeH (rpaduros) aHOA.

Ilen Ha HaCTOAILIOTO M3CIeABaHe fa 6BAAT MPOBEPEHM BB3MOXXHOCTUTE 3a M3IONI3BaHe
Ha Pas/IMYHY OTIAJHNU IPOAYKTU OT MOTYIPOBOHUKOBATA IPOMMIIIEHOCT, KaTO BUCO-
KO KalauuTuBHY aHOAM B cbBpeMeHHM JIVIb. [IpoBexxnannuTe nscnefBanns ca HaCOYEHU
KM pa3paboTBaHe Ha ,MHAYCTPUATHO IPUIOKUM IOAXO[ 3a 3aMsAHA HA U3IOA3BAHMA
B MOMEHTA aHOJE€H MaTepHal C Lje/l IOBUIIaBaHe Ha CIelupUIHITE XapAaKTePUCTUKN Ha
[IPOMUIIIEHO IPOU3BEXFAHN 0OPasI.

[IpoBe>xfaHMTe U3CIIEABAHNS CA HACOYEHN OCHOBHO K'bM IOJ60p Ha M3XOJeH MaTepuai
(cunuiues mpax, ¢ pasjMyHa TPaHYIOMETPI), AUPEKTHO MU Ype3 MUHUMATHO MOJH-
¢dunupane, karo anop B JIMB. 3a nenta ca nogbpaHy fBa OTIALHU IPOAYKTA, €UHUST
CHUIMLVeB HAHOPasMepeH IIpax ¢ pasMep Ha yacTunure ot 30-50 nm, a APYrUAT OTIA/EH
HPOAYKT IOJYYeH IIPY PsI3aHeTO Ha CUINIINEBY IIACTUHM. [ToC/IefHNUAT e 3aMBPCEH CbC
cunuuues kap6up (SiC), xoiiTo Tpsb6Ba fa 6'be OTCTPaHeH Ipefy ynoTpebara Ha HOTy-
YeHNs YUCT CUINLVEB MUKPO U HAHO pasMepeH IIpax. B ToBa uscienBane HaHOpa3Mep-
HMAT CUIMLVIL Ce M3II0TI3Ba 3a pedepeHTeH MaTepuas (BbTpelieH CTaHAApT), a He e LieJl
Ha IPOBEX/aHNUTE eKCIIePYMEHTIL.
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PaspaboTeHa e MHOTOCTBIIKOBA IIPOLIEAYPa 3a Pasfe/sIHeTO Ha YMCTUS CUINIIIEB IPAX OT
3ambpcapamus ro SiC. Unucrorara Ha nomy4yeHuTe npo6u e ycraHoena ¢ XRD aHanus u
CBIIOCTaBeHa ChbOTBETHUTE CTaHAApPTHY KapTuuku (daitnose). Ha 6as3a monyduenure gaH-
HI Ca HaIIpaBeH! ONpefieNieH! U3BOAY, KOUTO CJIefi TOBA Ca ChIIOCTaBEHM C MONMyYEeHUTe
NIpeaBapUTETHN €IEKTPOXMMUYHN TECTOBE. 3a €IEKTPOXMMNYHOTO OXapaKTepusupa-
He ca M3MO/N3BaHy CIIeIVaTHU MOJIE/THY e/IEKTPOAY ¥ TPY eNeKTPOJSHY TeCTOBY KIeTKM
tunn CR2032 ¢bc cpaBHUTE/IEH €/1eKTPO], KOIITO I03BOJIABA i Ce CIeAT HaCTbIIBAIINTe
V3MEHEHMA B IIOTEHIINAIA II0 BpEME Ha NPOBEXJAHOTO €/IEKTPOXMMMNYIHO MU3ININTBAHE.
Kietkure ca crmobennu B cyx aproHoB 60Kc ¢ Biara mog, 10ppm.

Enextponure npepcrapaaBar eKCIaHAMpPaHa HUKEIOBA MpeXKa BBbPXY, KOSTO ca 3allpe-
coBanu AEM, B mafienus cimyvai cunuiuit B cMmec ¢ TAB. Vsnonsanara nponopius e
50 % AEM u 50% TAB. Visnonspauusar enexrponut npepcrasnasa LiPF, 8 EC:DMC=1:1
B 00eMHO OTHOIIeHMe. VI3I10/13BaH e CTaH/japTeH e/IeKTPONUT 6e3 To6aBKMU, KOUTO Jja 110-
Do6psiBa eIeKTPOXMMUYHOTO ITOBEfleHMe Ha CUIMIIMEBNS eNeKTpof. ToBa e HalpaBeHO
C IleJI MOy YeHNTe Pe3y/ITaTy ja MOTaT Aa 6bJaT 1ecCHO TpaHchepupaHy K'bM MONY-IIPo-
MUIUTeHY MSIUTAHNUsA, @ He [ia OCTAHAT ,Hay4YHU JOCTVDKeHMs . TeCTOBMUTE eIeKTPOnU
6s1Xa M3rOTBSHMU 110 /1Be Pas3NUIHM TeXHOIOT MY, ,,cyXa“ 1 MOKpa (,,JOKTOp 6reitn” Hamas-
Ha C'bC CKaJIIIeN).

TecTOBUAT IPOTOKON € ChOOpaseH CbC CTAaHJAPTHUA TaKbB IpUIATAHNUA IO CBeTa: 3
dbopmupaly nuKbIA IpU TOK Ha 3apsaf/paspsaz ot 0.25 C, cref KOETO TOK'BT Ha 3apsif 1
paspsapn HapacTBa o 1C. [opHaTa 1 fo/THA IpaHNIIA Ha IUK/INPaHe ca CboTBeTHO 0.05V i
1.0 V. Enextpopure nokasaxa crabuien obparum crenudnyet kanamguret ot 1102 mAh
g'Ha 5,938 mAh g' Ha 50, n 833 mAh g'Ha 75 nuxbnu. Pesynrarure ca ChbIocTaBUMMI C
MIOCTUTHATHUTE OT Apyru aBTopy 778 mAh g’ Ha 200 UMK Ipy ynoTpeba Ha CrelaaeH
enexTponut ¢ fobaska Ha FEC [1].

bnaromapHocTn

IIpoBefieHNTE M3CTEBAHMUA Ca YaCTUYHO IOAKperneHy (uHAHCOBO OT Bwarapckoro
MuHMCTepcTBO Ha ObpasoBanmero n Haykara mo HanuoHanHa mporpama ,E ITmoc” -
,HMCKO BBITIEpOfHA eHepreTuKa 3a TpaHCIOpTa u goma‘, mpoekt D01-214/2018, ,Ha-
LMOHA/IHATa I'bTHA KapTa®, (2017-2023), 3a usrpaxjaHe Ha CIIOfe/IeHa U3C/IeJOBATEICKA
nHOPaCTPYKTypa, U3CIefoBaTe/cKa mporpaMa ,,CbxpaHeHue Ha Eneprus u Bogoporn®,
HVCEBE, D01-160/28.08.18 1 nscnegsanus nposegenu no HOVIP ,Ilentsp mo Komme-
teHTHOCT — XVITMOBUJI®, ,,TeXHONOTUY U CUCTEMMU 3a TeHepUpaHe, CbXpaHeHMe I 0~
TpebeHye Ha uncTa eHeprus’, BGO5M20P001-1.002-0014-CO01.

JInteparypa
[1]. M.Jena, T.N. Raj, N.Singh, Mat.Scie.& Engin. Vol.232-235, 2019, p.61-67
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63. BAUAHUE HA CUHTETUYHATA NPOLIEAYPA
BbPXY POTOKATAANTUYHATA AKTUBHOCT
HA AUPEKTHA Z-CXEMA G-C,N /NiWO, 3A PA3SIPAXKAAHE
HA OPTAHUYHN BAMBbPCUTEAU BbB BOAU

M. LIBemko8*, E. EHueBa, M. MunaHoBa

@Paxkyamem no xumua u dapmayus npu CY ,CB. KA. Oxpugcku®
Cogpua 1164, 6ya. Aswetime Bayuop 1

*E-mail: mptsvetkov@gmail.com

[TpunoxeHeTO HA XeTepOreHHNs POTOKATAINS 3a pasTpakaHe Ha OPraHMIHM 3aMbp-
CUTENM BbB BOAM U BB3[YX € efHa OT Hail- aKTya/IHUTe TeMU B HayYHUTE CpefiM Ipe3
HOC/IEAHNUTE HAKOJIKO fleceTnnerus. HesaBucumo ot ToBa, 06ave, HAMUPAHETO Ha ,,371a-
TeH CTaHAAPT Cpef; CTOTULUTE U3C/IeIBaHM KaTa/I3aTOPY BCe Ollle e HeITOCH/THA 3a/jada.
Karo TakpB [0 mpesu 5 TOAMHM Ce IpyeMallie KOMIO3UT OT JiBe nonumopduu Mmoaudu-
Kal[My Ha TUTAHOB JAMOKCKA (aHaTas um pyTun B cboTHoureHue 80:20). HesaBucumo ot
rojiemusi 6poit uscneBaHus, obade, OCHOBHMUSAT MY HELOCTATBK [la € aKTUBEH CaMO TPy
o61'puBaHe C YATPAaBMOTETOBA CBET/INMHA He Oelle mpeoponsaH. Ilopagu Tasu npuumHa
B ITOC/IE[IHNTE TOAVIHY CEPMO3HO BHMMaHMe Ce OTAe/NN Ha MHOXeCTBO JPYTHU MOTYIpPO-
BOJZHMKOBY MaTepyaii ¢ MOTEHLMTHO IPUIOKeHue Kato ¢porokaranusaropu. Cpex Tax
0C06€eHO MHTEePeCeH Ce 0Ka3a HEOPTAHMYHIAT IIOMYIPOBOHMKOB ommmep g-C,N,, xon-
TO JIECHO Ce TI0JTy4YaBa IIpy Ipoliec Ha TEPMIYHA IIOJIMMePU3aLNs OT a30T-ChbpPKallN
OpraHMYHY ChenVHeHMs. He3aBUCUMO OT TOBa, Ye € aKTUBEH NPy 06'bYBaHE C BUAMMA
CBET/IMHA, TOV CBILO CTPaja OT pefulia HefocTaTbuu. Hall-ceprosHusAT OT TsX e 6bp3a-
Ta peKoMOMHanMsA Ha GOoTOTeHepUpaHUTE JBOKM €eKTPOH/AyIKa. To3) HefoCTaTbK
MOXXe JIa ce Ipeojjo/iee Ype3 BKIIOYBAHETO MY B HAHOKOMIIO3UTH € TOAXOA ALY IIONYII-
POBOIHMKOBY MaTepuau.

IIpencTaBeHOTO M3C/IeIBAHE € KOMIITIEKCHO M Lie/IN [1a YCTAaHOBYM BIVAHMETO Ha IPEKyp-
copa BbpXy GoKaTamUTUYHNTE CBOICTBA Ha monydenus g-C N , KaKTo 1 Ha CUHTETHY-
HaTa MpoIleflypa Mpy MomyYaBane Ha HaHokoMmosnTy oT g-C,N,/NiWO,. 3a ienta 6s1xa
M3IO/I3BaHM TPY OT Hail-TIONMY/IAPHNATE B HAYYHATa IMTepaTypa U3XOLHM BeljecTBa (Kap-
6amuy, TMOKapOaMuy M IMLUMAHMAMW]) 3a IOMy4YaBaHe Ha BBITIEPOJIEH HUTPUL Ypes3
Ipollec Ha TepMMUYHa onuMepusanus. [TomydeHnTe KaTaausaTopu 6:1xa MOfI0KEH) Ha
penuia GUMKOXMMIYHU METOMY 32 OXapaKTepusMpaHe C Liel yCTAHOBsABAaHE Ha TEXHUTE
CTPYKTYpHY, MOPGOTOTMYHY U ONITUYHM CBOJICTBA, @ MUMEHHO PeHTTeHOoBa Audpaxus,
TEM, CEM, UV-VIS, ¢pnyopecuentHa ciekrpockonus u MY crnekrpockonus. Oxapak-
TepUsMpaHuTe MaTepuanyu 65xa IpUIOKeH! 3a POTOKATATUTUYHO pasTpakiaHe Ha Op-
TaHUYHOTO 6arpmiao pogaMuH b 1 aHTHOMOTNKA HOPGIOKCALMH BbB BOJHY Pa3TBOPU
npu o61buBaHe ¢ BUAKMMa cBeTnuHa (purypa 1).

g-C,N,, noxassa Hail-7o6pu GoTOKaTaTUTUYHN CBOIICTBA, Oellle M3MI0/I3BaH 3a MONTY-
4aBaHe Ha HaHoKoMno3uTy ot tuna g-C.N,/NiWO, ¢ pasnuuno cpabpxanne Ha NiWO,.
T'bi KaTO CHHTETUYHATA [IPOLIEAYPa OKa3Ba BIUAHIE BBPXY MOP(DONIOrUATa, MUKPOKOH-
TaKTUTe MEXAY HOTYIPOBOTHNUIINTE U IOBBPXHOCTHIUTE CBOMCTBA Ha KAaTa/lIU3aTOPUTE,
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k=5.03 x10? min™

Absorbance, a.u.
Time

200 250 300 350 400 450 500 550 600 650
Wavelength, nm

Quaypa 1. Pomoramasumuuro paszpasxkgaHe Ha pogamuH B npu
o6rbyuBaHe ¢ Buguma cBemauna 8 npucbecmBue Ha g-C N,
noAyyeH om kapbamug.

0s1Xa IPUIO>KEHN TPY Pa3IMIHM METOA 3a II0JTyYaBaHe Ha KoMmo3utute. Tosa 6s1xa Me-
XaHOXVMMMUYHO CMMJIaHe Y YITPa3BYKOBO JUCIIeprUpaHe IOCIe/iBAHO OT HarpsBaHe Ha
npensaputento nonydenn g-C,N, u NiWO,, a cplio 1 [UPEKTHO USPACTBaHE HA KPUCTA-
mn ot NiWO, Bbpxy g-C,N, upes xupporepmaser cunres. [lonryyeHnTe HAHOKOMIIOSUTH
0s1Xa OXapaKTepM3MpaHNU OT peauua QUIMKOXMMUYHU TEXHUKH, UeIAM Aa JOKaKaT
Ha/IM4YMeTO Ha MUKPOKOHTaKTI MeXAY OTHAeTHNUTe (asy, KAKTO U BIUSHUETO HA CUHTe-
TUYHATa IPOLlefiypa BbPXY CTPYKTYPHUTE U1 OLITMYHUTE CBOMICTBA HAa KPalTHNA IIPOAYKT.

ITormyyeHNTe HAHOKOMIIO3UTY OfXa TECTBAHU 3a pasTpak[jaHe Ha pojlaMMH b u Hopd-
JIOKCallMH BbB BOJIU, KaTO € YCTAHOBEH CHEPTIYeH e(eKT, KOJTO BOAM [0 OBMIIABAHE
Ha QOTOKAaTaIUTUYHATA AKTMBHOCT Ha KOMIIO3UTHTE CIIPAMO MHAMBULYaMTHNUTe Qasi.
3a fa ce ompeyieNy Bb3MOXKHOCTTA 3a I'b/THA MIHEPAIM3alMA Ha OPTaHMYHNUTE 3aMbp-
CHUTENN B HAYaJIOTO U Kpas Ha peaKLMATa, BOAUTE OsAXa MOMIOKEHN Ha U3C/Ie/iBaHe 3a
omnpepe/gHe Ha OO OpTaHUYEeH BBIIEPOS,.

bnaromapHocTun
VscnenBanusra ca mposeern ¢ GMHAHCOBATA TOIKPENa Ha YHUBEPCUTETCKUA GOHTT 3a
Hay4H! uscnegBanus Ha CY ,,C. Knument Oxpuacku®, mpoext Ne 80-10-57

KnrouoBu gymu: poroxaranns, HAHOKOMIIO3UTHU, OPTAaHNYHIU 3aMBPCUTENN, BBITIEPO-
IeH HUTPUJ,
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64. AU3AWH, CAHTE3 U KOMMAEKCOOBEPA3YBAHE
HA SAMECTEHU CMMPOHAPTOKCA3UHN

C. MunroBcka'*, T. AeAuzeopaueB?, H. Bypgrue?, 10.B. PegopoB?,
O.A. ®egopoBa®, H.E. Lenen®

"MHcmumym no kamaau3 — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
2(Dakyamem no xumua u hapmauua npu CY ,C8. Ka. Oxpugcku®
Cogpua 1164, 6ya. Asketimc Bayyep 1
SMlHcmumym no enemeHmMoopaaHuYHU CbeguHeHua — PAH
MockBa 119991, ya. BaBunoBa, 28, Pycua

*E-mail: stelamin@ic.bas.bg

Hayunnre nscnesBanya B 0671aCTTa Ha Ch3/JaBaHETO HAa HOBY MaTepyanu Ha MOJIEKYTHO
PaBHUIIE C IPEIBAPUTENHO 3aJa/ICHM CBOJMICTBA Ca OT K/TI0YOBO 3HAYEHNE 32 PAa3BUTUETO
Ha MaTepuasio3HaHMeTO ¥ CyImpaMoneKynsapHaTa XuMusA. CbileCTBEHO MACTO B HOBUTE
TeXHO/IOTMY, 6MOMeMIIHATA Y HAHOTEXHOIOTMITE UMAT XMMWYHNUTE X POTOXUMUYHU
IpoLecy, OCHOBAHM HAa BBTPEITHOMONEKYIHM TpaHcPopManu. Oco6eHO MACTO Cpef
TAX 3aeMaT POTOXPOMHUTE NMpeBpbIIaHKA. 3a Aa ce ocurypu eeKTUBHOCT Ha GOTO-
XPOMHOTO IIpeBpbIljaHe, POTOYYBCTBUTETHUTE CheUHEHNA Ce TONy4aBaT Ype3 Haco-
YE€H CHHTE3 C OTYMTAHE Ha 3aBUCUMOCTUATE MEXY MOJIEKY/IHA CTPYKTypa M CIIEKTPATHO
KMHeTMYHY CBOJICTBA. [IBETHUTE CBOJICTBA M BpeMeTO Ha )KMBOT LiBeTHaTa ¢popMa ce pe-
TynIMpa 4pes BUJA Ha cpefaTa (pasTBOP MM TBBPAA MaTPUIIA), IOMAPHOCT HA PA3TBOPU-
Tens u fip. [1]. ChinecTBeHa BB3MOXKHOCT 3a TAKOBA PETy/IMpaHe faBa KOMIUIEKCOOOpa-
3YBaHETO C META/IHY JIOHMU.

Ypes HacodeH CHMHTe3 ca MOMydYeHM IIeCT HOBU CHMPOHA(TOKCA3MHA C PasIUIHU
3aMeCTUTENN B MHAOMMHOBMS U HadTOoKCcasnHOBUsL PpparMeHT. POTOXPOMHUTE CHELHU-
HeHUs ca MOIMPUIIMpPAHU B MH/IONMHOBATA YAaCT HA MOJIEKy/aTa, kato -CH, rpynara npu
-N UMIHO aTOM € 3aMeHeHa C —C4H9 M ChC C4HSSOS, a B CIIMPOOKCA3MHOBATa YacT Ha 5°
MsICTO ce ChABbpKaT -OH, 11 - 6eH30Ta30/IM/IOB 3aMECTUTE]L.

ITpoBefieHO € CHCTEMHO M3CTIefiBaHe BBPXY KOMIIIEKCOOOpasyBaHeTO Ha CheAVHEHMATA,
KOeTO I'M ONMCBAa OT KMHETMYHA, TEPMOAMHAMMYHA M CTPYKTYpHA IJIefHA TOYKa U
HOCTHIA BUCOKA e(peKTMBHOCT Ha (OTOXPOMHOTO IpeBpbliaHe (KBaHTOB JOOMB Ha
¢doroxummyHata peaknysa 0.75-0.90 mol/einstein). Kato xommniekcoobpasysarenu ca
nscnenBany yoHu Ha npexopuu Metamu: Cr(III) (d3), Mn(II) (d5), Fe(III) (d5), Fe(II)
(de6), Co(II) (d7), Ni(II) (d8), Cu(II) (d9), Zn(II) (d10), Cd(II) (d10), Pb(II) (d10) u itoun
¢ koHurypanus Ha 6maropogen ras: Al(III), Ba(II), Mg(II) u Sr(II). IIpu obnpuBane
¢ VB cBernuHa, cbefuHeHUATa, chabpxauy —OH samecTnTesl B OpPTO IIOJIOXKEHME
crpsimo nmpanuianus O aTom, obpasysar komitekcu ¢ AI(III), Cu(II) u Fe(Il), Tesu ¢
6ensoruasnunos 3amectuten — ¢ Co(II), Ni(II) u Zn(II) (®ur. 1) [2], a cbepuHeHMETO
¢be cynpoOYTUIOB 3aMeCTUTeT B MHJONMHOBATa 4acT Ha Mojekynara ¢ Mg(II), Ca(Il),
Cd(II), Zn(I1), u Pb(II) (¢pur. 2) [3].

B 3aBmcumMocCT OT mpupojaTa Ha MeTATHNUA JOH U TOMAPHOCTTA Ha PasTBOPUTENA e
Ch3flafieHa Bb3MOXHOCT 3a perylyMpaHe Ha BpeMeTO Ha >KMBOT Ha I[BeTHaTa GopMma OT
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O\ 7
R=CH; R=CH;
(solv)y R=C4Hy R =C4Hy

M= Cu(Il), AI(III), Fe(II) M = Co(I1), Ni(II), Zn(Il)

®uaypa 1. KomnaekcoobpasyBare Ha —OH u 6eH30MUA30AUA 3aMECMEHU cnupoHadmMoKca-
3UHU € UOHU Ha NpexogHU Memaau 8 noAApHa cpega.

M2+
CH, CH,
ZN CHy CHs
== OO0 - LN
o= L
CH, / //
CH, in HO ("
CH, H .
CH, \2CH leié\\o
NS —0nuM? 2
HO™ \

Quaypa 2. KomnaekcoobpasyBaHe Ha cnUPOHAthMOKCa3UH Cbe CYAdobymuAoB 3amecmumen
¢ Mg(ll), Ca(ll), Cd(ll), Zn(Il), u Pb(ll).

2 ceKyHAM [0 42 MUHYTHU. YCTAaHOBEHO €, Ye B IOIAPHU PasTBOPUTENM MU3C/Ie[BAaHUTE
CIIMPOOKCA3MHY YaCTMYHO NIpEeMUHaBaT B OTBOpPEHATa Cy [jBeTHa opMa 1 Ha TBMHO,
opajy KOoeTo Makap ¥ 06aBHO, KOMIIEKCOOOpasyBaHeTO B TAX HpoTuda u 6es
ob6npuBaHe. CKOPOCTOIIpeieNsll eTal Ha peakiusATa B TO3U CIy4ail € OTBapsHETO Ha
COMPOLMKINYHUA NpbcTeH. KMHeTUMYHNTe NaHHY, NTOTy4eH! 33 OTBApPAHETO Ha TO3MU
MPBCTEH 1 32 CIIOHTAaHHATA PelMK/IN3alMs Ha MOTIeKyIaTa crefi GOTo/13a II0Ka3BaT, 4e Te
ce IOAYMHABAT Ha KMHETMYHO ypaBHEHMe Ha peaKli OT I'bpBU NOPAADK. ONpeseneHn
ca CKOPOCTHUTEe KOHCTAaHTM Ha JiBaTa IIpolieca X OT TAXHOTO OTHOIIEHME € HaMepeHa
KOHCTaHTaTa Ha paBHOBeCHe MeXY CIMPOOKCAa3MHOBATa 1 MepoLMaHiHoOBaTa GopMa B
Z0o6pO CHOTBETCTBME C JAHHUTE OT TEPMOLMHAMWYHITE U3C/IETBAHMS.

bnaromapHocTn
ABTOpUTE M3Ka3BaT CBOATA O/1arofapHOCT 3a puHaHCcoBaTa mopkpena Ha PHY - Boira-
pus, mpoext Ne KP-06-4 n na POOV- Pycus, npoexr Ne 19-53-18010.
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65. AYMUHECLIEHTHN CBONCTBA HA KOMMAEKC HA Eu(lll) C
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ONTHYHNTe CBOICTBA HAa JIAHTAHU[HM KOMIUIEKCH HAaMMpAT IIPUIOXKEHMEe IIpK
paspaboOTBaHETO Ha CEH30PYM, ONTUYHM QWITPM 3a YITPABUONETOBA CBETINHA,
aHTUpedIeKCUOHHM TTOKPUTHUSA, YCUIBATEIN 3a ONTUYHM KOMYHMKALMM, KOMIIOHEHTN
Ha M3TbYBAIINA CJIOM B MHOTOC/IOMHYU OPraHM4YHM clnabo-usnpusamy gyonu (OLEDs)
u pp. [1]. IusaitHbT Ha HOBM (DOTO-OPTAHMYHU CUCTEMM C BMCOK KOe(QUIMEHT Ha
MornapHa abcopbupyeMocT U edeKTHBEH IpeHOC Ha abcopbupaHaTa eHeprusi BBPXY
LeHTPpaIHN JIAHTAHUIEH JIOH € e[UH OT BOACIIMTE MOfXOAM IpU pa3paboTBaHETO Ha
Ln(III)-6a3upaHnTe ONTUYHU MaTepuasay. YCICIMIHOTO TEXHOIOTMYHO IPIIOKEHNE Ha
TyMUHOGOpPUTE U3MUCKBA Ja Ce IIPEONONeAT TAXHATA HICKA TepMUYHA M GOTOXMMUIHA
CTabMTHOCT, ¥ TEXHNUTE He3aJJOBONIMTETHI MeXaHUIHN CBolicTBa. ToBa ce mocrura upes
BK/IIOYBAHETO Ha TAHTAaHUJHNUTE KOMIIIEKCH B Pas/IMYHM TBBPAY WM aMOPPHU MaTpPU-
ny-HocuTeny. lIMpoko M3MoA3BaH KIaC MaTPULYM Ca METalTHUTE OKCUAY IIONydYeH! 10
3071-TeNl TexHomoruAra. Hail-pasnmpocTpaHeHUAT MaTepyas, CUIMKATHUTE TeloBe, Xa-
paKTepusMpal ce ¢ fobpa ONTHUYHA IPO3PAYHOCT, ca fOOpe n3ydeHNu. Bk1ousaHeTo Ha
¢doronymunecnenTHy Ln(II1)-KOMIZIEKCH B CMIMKATHY MaTPMLIM IO3BOMABA fa ObHAT
Hony4eHn GyHKIMOHAIM3MPAHU MaTepuanu ¢ pasHooOpasHU GOTOPU3NIHN CBOVICTBA
[2]. OxapakTepu3upaHeTO Ha HOZOOHM KOMIIO3UTHU CTPYKTYPHU € HeTpUBIa/IHA 3afja4a,
HOpafiy TAXHATa CTIOXKHOCT. HeoTHaBHa, ¢ paspaboTBaHETO Ha MOAXOMAIIM IIPOTrPaM-
HJ KOJIOBE U HapacTBaHe Ha KOMIIOThPHATa MOIL CTaHa Bb3MOXKHO MOJEMTMPAHETO Ha
JTAHTaHUJHY KOMIUIEKCU B CVJIMKATHU MaTpuUiy (TyMMHECLIEHTHY MaTepyan), U34uc-
JsIBaHe Ha TyMUHECLICHTHUTE UM CBOJICTBA, IIpeficCKa3BaHe Ha MeXaHN3Ma Ha eHeprueH
IpeHoC U GaKTOPKTe BOLELIN IO BICOK TyMUHECLIEHTeH KBaHTOB JOOMB.

B Hacrosamara pabora TEOPeTHMYHO ca M3C/IEBaHM JIYMUHECLEHTHUTE CBOJCTBA Ha
MopienHy cuctemu Ha 6uc(l,10-penantponun)rpunutparoesponuit (III) xommekc
(Eu(NO,),(Phen),) 1 (Pur. 1a) ancopbupan BbPXy TBBPAM CUAMKATHY MaTpuiy [3,4]. C
HIOMOIITA Ha MONTYyeMIIPUPUYHM KBAaHTOBOXUMUYHU MeTonu (Sprakle/AMI1) e onTumu-
3MpaHa TeOMeTPUATa Ha afCOPOMpPaHNsl KOMIUIEKC C Ba TUIA IOBBPXHOCTH (ITOIIOXK-
Ku) — 4ncta, xuapodunna (Si-O-H) 2 (Our 1b) n xugpodobusupana (Si-O-Si(CH,),) 3
(®ur 1c). M B gBaTa cnyyas, agcopOuuara Ha KOMIIEKCa BBPXY MaTpuliaTa e Iocpef-
CTBOM HEKOBAJIEHTHO B3aMMOJECTBIE NOS(EH_KQMHMC)WH—(O/C)MﬂpmM TO € IO-CUTHO
npu xugpodunHara nopaoxka, R(O--H) = 2.28 A. CpaBHeHNTe I'B/KMHU HA BPB3KNUTE,
Eu-N/O, B Eu(NO,),(Phen), B 30mmpano u aficop6upaHo ChCTOSHME MOKA3BAT MHOTO
6IM3KM CTOMHOCTY M €UHCTBEHO B cucteMa 2, Bpb3kute Eu-N cmabo ce ckbpesiBat. Io-
Jy4eHUTe ONTVMM3MPAHM TeOMETPUM Ca M3NOI3BaHM NP BB3IPOM3BEXHaHe Ha ab-
COpOLMOHHNTE CIIEKTPY Ha PasIIeX[JaHUTe CUCTeMU, ImocpenctBoM Mmeroma INDO-S/
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(®uaypa 1. MorekyaHa cmpyrmypa Ha 6uc(1,10-peHaHmpoauH)mpuHumpamoeBponut (I1) (a);
mogeaHu cucmemu SiO,-Eu(NO,),(Phen),, ¢ xugpoduana (b) u xugpodobusupaHa
noBvpxHocm (c).

3

CIS. V3uncneHnTe BepTUKATHY €HEPIUU Ha Bb30y>KIaHe Ha IbPBOTO CYHIIETHO M TPU-
IJIETHO CBCTOSTHME HapacTBaT c1abo B pefja Ha cucteMute 1, 2, 3, 1 ca B J06po cbriaacue
C eKCIepUMeHTalHNUTe CIeKTPU Ha BB30yXaaHe, 1 docdopecrennys. Ha ocHoBaTa Ha
HIOJTy4eHNUTe Pe3yATATU M JaHHM OT eKCIIepMMEeHTaTHM M3MepBaHUA (TyMMHeCIIeHTHN
CIIeKTPY U KBAaHTOBMU OOMBY), JOK/TaBaHN B INTEPaTypaTa, ¢ IPOBe/ieH aHa/IN3 Ha CIIe-
KTPOCKOIICKUTE, ¥ POTOPU3NIHNUTE CBOJICTBA Ha MOJeTMPAHUTe KOMIIO3UTH. V3mons-
BaHu ca QDC-¢popmanusma, paspaborer ot Freire u coTpynHuIM 1 Teopusata Ha Malta
3a eHeprMITHMUA NMpeHoC. BrpaskiaHeTo B MaTpuUIlaTa He BOAM 10 3a0eIe>XMMM IPOMEHN
B mapaMerpute Ha Judd-Ofelt u ckopocTTa Ha M3TBUBaTeNTHA pelaKCaIs OT OCHOBHOTO
u3TpYBaTenHO HMBO °D . [IbpBOTO TPUIIETHO BH3OY/IEHO CHCTOAHNE 3aMa3Ba POJIATA
CM KaTO OCHOBHO JJOHOPHO ChCTOsAHMe. IIpollechT Ha eHeprueH MpeHoC ce 0Ka3Ba edek-
TUBEH BBB BCAKA OT pasTiexJaHuTe MofenHu cucteMu. IIpu cucrema 2 ce HabmiogaBa
KBAHTOB JIOOVB, 3HAYMTETHO NO-HUCHK B CPaBHEHME C TO3M Ha YMCTHA KOMIIIEKC, KOeTO
MOXKe Jla ce 00ACHM ¢ raceHe oT BucokodecrorHnte C-H - Bubpanyn.

bnaromapnocTu
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Vpentnonumpaneto Ha eQeKTUBHYM MaTepyuany 3a TEPMOETEKTPUYHM NPOLECH, TIPU
KOUTO OTIAjHATa TOIUIMHA Ce IpeolbpasyBa B eleKTpMYecKa eHeprusi, MpecTaBsaBa
MCTUHCKO HayYHO Mpeau3BuKaTecTBO. Kato anTepHaTuBa Ha KOHBEHL[MOHATHUTE 110~
JIYIIPOBOJHUIM Ha OCHOBATa Ha GMCMYT M TENyp HACKOPO 6sXa MPeNIOXeHN OKCUIY C
[EePOBCKUTOB-TUII CTPYKTYPa M MMALIYM U CUIHO KOPENTUPAHU eIeKTPOHHM CBOJICTBA,
T'BI1 KaTO Te Ca XapaKTepMU3UPaT C [O-TONsAMA XUMMYECKa CTAOMTHOCT U [TO-Ma/Ka TOK-
cuyHocT [1].

HacTosAmeTo nscneBaHe e IIOCBETEHO HA M3yYaBaHe Ha BIVMAHMETO HAa BUCOKOTO KIIC-
JIOPOZ{HO HajIATaHe BBPXY TePMOENEKTPUIHITE CBOJCTBA Ha MEPOBCKUTY HA OCHOBATa
Ha KkobOant. Kato o6exT Ha m3cnefBaHe ca NMOJOpaHM [Ba MOJENHU CHhCTaBa: efHO3a-
mectenn ¢ Ni neposckutu LaCo, Ni , O, n nBoitHosamectenu ¢ Ni u Fe neposckutu
LaCo, Ni  Fe O, XapakTepHo 3a TAX €, 4e Te MIOKa3BaT MO-0OPU TePMOENEKTPUIH
CBOJICTBA OT He3aMeCTeHM s ITAaHTaHOB Kobantut [2]. Kucnoponso Hansarane 6e 200 bar u
TO OKa3Ba IIPAKO BB3/IeJICTBIE BBPXY CBPBXKUCTOPOFHOTO CHbpKaHMe Ha IIEPOBCKIUTA.
CTpYKTYypHNUTE XapaKTepUCTUKI Ha TIEPOBCKUTUTE Ca M3CIEBAHN Ype3 PEHTTeHOCTPYK-
TypeH aHaIu3 II0 MeTofla Ha PutBeny. TepMudHuTE CBOICTBA HA IIPOOUTE HAKAJIEHM TIOf,
BIICOKO KUCTIOPOZHO HajsAraHe 6ixa npoydenu u upe3 [JTA VI TT ananusu. Enexrpuy-
HUTe CBOJICTBA ca M3MepeHM Ha amaparypa MMR (K2500-5SLP-SP) no merona Ha Van
der Pauw B remneparypHus untepsan ot 300 no 600 K u maruuTHO nozne ot 5 T. Beuukn
M3MepBaHMA Ca M3BBPUICHN) Ha TAa6IeTKV C MMHMMA/THA IIOPbO3HOCT.

Ha ®urypa 1 ca cpaBHeHU MOP(OIOrMIHNTEe 0COOEHOCTU Ha IEPOBCKUTHUTE, MOy YeHN
npy 0O6OMKHOBEHO Ha/IATaHE U Te3M, II0J/I0XKEH Y Ha BICOKO KMCIOPOJHO HajsraHe. Kakro
ce Bioxza ot CEM nsobpaskeHusiTa BUCOKOTO KMC/IOPOJHO HaJIsATaHe He OKa3Ba BIMsIHIE
BBPXY MOPGOIOTUATA Ha IEPOBCKUTHUTE: TS Ce CHCTOM OT HOOpe CBBP3aHM IO-MEeXY CI
YaCTULY ¢ pa3Mepu Bapupauy Mexxay 0.4 n 0.7 pm (¢ur. 1).

IIpy TpeTypaHe Ha IEPOBCKUTHUTE IIOF BUCOKO KVICIOPOZHO HajsAraHe ce HabIiofjaBa
OKOJIO BYKPAaTHO yBelM4YeHUe Ha CBPBXCTEXMOMETPUYHNUA KUCTIOPOJ, KaTo TOBa yBe-
JMYeHMe He 3aBUCH OT BUJia Ha 3aMecTBamuTe eneMeHTH (Tabmumna 1). VismeHeHuATa B
KMCJIOPOJHOTO CBbPXKaHMe Ca CBbP3aHM C IPOMsAHA Ha TPAHCIOPTHUTE CBOMCTBA Ha
HepOBCKUTHTE: IIOABVKHOCTTA HA TOKOBUTE HOCUTE/M HApacTBa, JOKATO TAXHATA II/TBT-
HocT - HamassaBa (Tabnuna 1). B pesynTaT, ChbIPOTMBIEHNETO Ha IIEPOBCKUTHTE CIab0
ce MpOMeHsl.
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Guaypa 1. CEM usobparkeHua Ha mabaemKu HakaAreHu npu 900 °C sa
40 4 noaaeg omeope: LaCo Nij,Fe O, (AnBo) noayueH npu
06UKHOBeHO HanA2aHe U (gACHO) npoba noAyveHa nog BUCOKO
KucaopogHo HaanzaHe LaCo  NijFe  O,.

Tosa uscneaBaHe IIpeAcTaBA KakK Ype3 BapypaHe Ha KMCIOPOIHOTO ChAbprKaHNE B II€-
POBCKUTHM OKCUJV MOXKE a C€ KOHTPOMMPAT TEPMOEIEKTPUIHUTE UM CBOJICTBa — Ba-
JKHO yCJIOBM€E 3a TAXHOTO IIPUJIOJKEHME.

Tab6auya 1. CvgbprraHue Ha KUCAOPOg, NOgBUMKHOCM U NABMHOCM HA MOKOBUMe HocumeAu
npu nepoBckumu, NOAYYeHU npu 06UKHOBEHO HaAA2aHe U Nog BUCOKO KUCAOPOGHO
HaanzaHe: LaMO, ;.

Mpobu CogoupreaHue MogBukHocm MAbmHocm ConpomuBaeHue
Ha KucAopog, Ha mokoBume Ha mokoBume (W.cm)
6+ 0.009 HOCumeau, HOCumeAu, npu 290 K
(cm?/Vs) (cm™)
LaCo,Nij 0,5 0.045 4 9x 10" 0.038
LaCo, ,Ni; ,0,.5 0.077 50 6x 10 0.041

(Bucoko O,HannAzaHe)

LaCo, ,NijFe,,0,.s 0.055 2 3x10% 0.072

LaCo, ,Ni; Fe,,0,. 0.075 212 5x 107 0.057

(Bucoko O, HanAzaHe)

Brarogapnoctu
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HeHue Ha eHeprusi u BogopopHa enepreruka“ HV CEBE, ( [101-160/28.08.2018).
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WscnepBaHo e 06pa3yBaHeTO Ha CMeCeHM KapOOHATHM YaCTUIY, CHABPKALIY KaIIii 1
MarHesuii, Ypes HarpsiBaHe Ha M3BOPHa Bofa ot IlaHyapeso. [Ipy noBMIIaBaHe Ha TeMIIe-
paTrypaTa pa3TBOPMMOCTTA Ha Ka/ILiMeBIsA KapOOHAT HaMalABa, IPU KOETO U3CIeiBaHaTa
BOfla IOMBTHSABA B C/IEICTBIE Ha 00pa3yBaHeTO Ha KapboHaTHNU YacTuuy. IIponecsT Ha
OT/IaTaHe Ha KapOOHATM 3aTPyAHABA IIPOU3BOLCTBEHNTE MOIHOCTY U CK'bCABA KMBOTA
Ha JOMalLlHUTe ypeau, paboTem ¢ Boga. O6pa3yBaHeTo Ha KApOOHATHM YaCTHUIIN eKCIIe-
PMMEHTA/THO € MOJe/IMPAHO Ype3 IPOBeXKAaHe Ha TePMUYHIU LMKIIY C pasIniHa IPOLbII-
SKUTETHOCT Ha HarpsaBauus etan. Ilpunoxxenn ca Harpasanus: or 20, 40, 60, 80,100,150
Io 270 MMHYTM, KaKTO U II'b/IHO M3IapsBaHe Ha BOJjaTa 3a OIpefe/sdHe Ha IIapaMeTh-
pa TDS (Total Dissolved Solids). KonudectBoTo Ha KapOOHATHUTE YACTHULIM € OLIEHEHO
TPaBUMETPUYHO C/Ie[l BCEKM eVH IPUIOKeH TePMUYeH UKD/ Iloc/iefHOTO HapacTBa
He/IMHEITHO OT Hall-KpaTKUTe [0 Hail-Ib/ITUTe BpeMeHa 3a HarpsiBaHe. Hanpases e omut
3a KOJIMYeCTBEHA OLleHKAa Ha PasTBOPMMOCTTA Ha MOMydYeHMTe KPUCTAIN, ChEBPXKALIN
Ka/IL[Ui1 M MarHesuil B ChOTHOIIeHNe 3:1 110 TaHHU OT PeHTTeHOB-IIPaxoB aHanus. IIpu-
JIOXKEHM ca TPaBUMeTpPUYeH 1 KOMIIIEKCOHOMETPUYEH MOfIXOF 3 OIIpefie/IsiHe Ha obIaTa
KOHIIEHTPAL[Ms Ha KaJILIYeBU U MarHe3JeBM JIOHM B M3C/IeABaHUTe Ipobu. TuTpyBaHeTo
¢ EDTA u unpukatop Epnoxpom uepHo T e mpoBefieHO B KOTIOPMMETDD € IOAXOAAIA
IPUCTAaBKa 3a ONTIYHO ONpefe/iiHe Ha eKBIBAaCHTHIUA IYHKT.

Kntouosu mymu:, Ca(Mg)CO,, pa3TBOpUMOCT, KoHleHTpanus Ha Ca* u Mg**
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68. EKPAHUPAHE HA BPEAHOTO Bb3AENCTBUE
HA AAYMUHUEBUWUTE WOHU C LNTPATEH BYOEP
NMPUN N3MEPBAHE HA CBOBOAEH GAYOP
C NOH-CEAEKTUBEH EAEKTPOA

I. Xogrkaoany*, ®. Xogskaoaay, N. KpbecmeB

MHecmumym no pusukoxumua — BAH
Cogpua 1113, ya. akag. I. boH4eB 64.11

*E-mail: gyunver@ipc.bas.bg

V3non3BaHeToO Ha JOH-CENIEKTUBEH €/eKTPOJ € MMPOKO 3aCTBIIEHO B INPAKTMUKATA 3a
ompefie/isHe Ha KOHL[EHTpaUMATa Ha GIYOpHM JIOHM B PasIMYHM IPOMUIUICHNU U 6u-
TOBY IPORYKTU (€7IeKTPONUTH, MUTETHN BOAY, OTIIAfHY BOAM, ACTa 32 30U, MIISIKO U
mp.). KontakrHata MeM6paHa Ha QIyop CeleKTUBHMUA €NeKTPOJ, KOSATO IMpefCTaB/ABa
MOHOKPJNCTAJI OT TaHTaHOB (IyOpUJi, B IPUCHCTBYE HAa ATyMUHIEBY JIOHU 3HAYNTETHO
IPOMEHS CBOA €/IeKTPOXMMMIYEH OTEeHIMaI, KaTO aHa/IM3a BOLY [0 3HAUMTETHA I'Pell-
Ka. C Ijefl eKpaHMpaHe Ha BPeJHOTO Bb3[eIICTBME HA Pas3/IMYHN JIOHU BBPXY paborara
Ha JIOH-CeTIeKTUBHMA eJIEKTPOJ Ce U3MON3BaT crenuduunu fob6aBku u 6ydepyu nosHaTn
B MuTeparypara 1noj obmoro HasBaHue TISAB (Total Ionic Strange Adjustment Buffer),
KOUTO eKpaHMpar flafieH JIoH. B HacToALIeTO M3C/IeiBaHe € TECTBAH KalaluTeTa Ha LUT-
paren TISAB c pH 5.7 3a MackupaHe Ha a[yMUHUEBUTE JIOHU C OTHOCUTETHO BUCOKA
KOHIIEHTpaLus B Ipo6uTe 3a aHa/MM3. EKCIiepiMeHTaIHO € JeMOHCTPUPAHO, Ye LIUTPaT-
HUAT O6ydep 3agbpiKa MOTEHIIMANA Ha JIOH-CENIeKTUBHUA eJIEKTPOJ IPU TUTPYBaHe CbC
CTaHJApT Ha aTyMMHUeBH Cyndar. VI3MepeHa e I'b/IHA 3a4pbXKKa Ha IOTEHIIMaA 1O KOH-
LIeHTpaLM: Ha alyMUHNEBU JI0HM OT 16 mg/L 1 mpomeHs caMo C HAKOIKO MUIMBOJITA
mo KoHLeHTpanus or 80 mg/L anymunuesu iionn. HabmogaBaHnAT edeKT yTBBP>KAABA
uutparHuAT TISAB KaTo edeKTUBeH areHT 3a eKpaHUpPaHe Ha aTyMUHIEBHUTeE IOHM, KaK-
TO IIPM HMUCKY, TaKa ¥ IPY BUCOKM KOHLEHTpauuu. MeTogbT HaMupa IpUIOKEeHNe B
XMAPOMETATyPrusTa 3a CjeficHe HUBaTa Ha QIyopHUTE JIOHNU, KBAETO IIOBEYETO OT e/IeK-
TPOJIUTUTE Ca C KOMILIEKCEH XapaKTep U ChbPKAT 3HAUYMTETHM KOJIMYECTBA IPYMECHN
JIOHV, BK/IIOYMTE/THO U a/TyMUHUEBYU IOHN.

bnaromapHocTun

ABTOpuTe N3Ka3Bar OnarogapHocT Ha MHX. V1. MuHueBa 1 naX. A. Kiopkunes ot KIIM-
[T10BAMB 32 IpeJOCTaBEHNTE IPOMUIIIEHN eIeKTPOINTH I 3a IIeHHNTe HACOKM IIPH pa-
6oTa ¢ HuTpaTHUAT 6ydep.

KmrouoBu mymum: ¢iyop, amyMMHUIL, UUTPAT, IOH-CENEKTUBEH eJIEKTPOJ
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69. BOAOPOAEH EAEKTPOXWUMWUYEH KOMMPECOP —
WHOBATUBEH AU3AUNH, EAEKTPOAHA CTPYKTYPA
N METOAUN 3A OXAPAKTEPU3NPAHE

I. Bopuco8*, H. Bopuco8, E. CraBueBa

IHcmumym no eAeKmpoxumMuA u eHepaulHu cucmemu — BAH
Cogpua 1113, ya. akag. I. BoHueB 6. 10

*E-mail: gal.rusev@iees.bas.bg

Bopgopopuust enektpoxumuder komnpecop (BEK) npurexaBa peguna npegumcrsa B
CpaBHEHNE C KOMEPCUAIHO MpeJlaraHiTe MeXaHNIHY KOMIIPecopy, B TOBA YMCIIO BU-
COKa eHepruiiHa eheKTMBHOCT, HETOJBIDKHI MEXaHMYHN YaCTy, Bb3MOXKHOCT 3a pabo-
Ta [IPU BUCOKM PabOTHY HamsraHus 6e3 HeOOXOZMMOCT OT [JOII'BTHUTENTHO TPeTUpaHe
(mpenxoMmpecwsi) Ha mofaBauus peareHT. OCHOBHO ITPeM3BIMKATE/ICTBO IIPEL Ta3) HOBA
TEXHOJIOTHSI 3a IIPEYMCTBAHE M KOMIIpeCHpaHe Ha BOZOPOJ € BUCOKATa I 1ieHa, Topagn
HEOOXOMMOCTTa OT M3IIO/I3BAHE HA 3HAYMTENHO KOTMIECTBO aKTUBEH MeTas (Karamsa-
Top), ipeguMHO Pt u Pt-crimaBu 3a jBeTe mapuyaaHy eIeKTPOXMMUIHY PeaKI{UM - OKIUC-
JIeHUe U OTAe/siHe Ha Bojopof. B Hacrosara pabora e mpefcraBeH HOBopa3paboTeH
7abopaTopeH MPOTOTHUI Ha BOZOPOJeH enekTpoxummder komnpecop (BEK)), paborersa
C IIPOTOH NPOBOAAIA MeMOpaHa npu AudepeHInaaHo HanArane go 5 bar. Koncrpykiu-
SITa Ha eJIEKTPOJITE € 3HAUNTETHO IOf00peHa B CpaBHEHE C HAIMIHITE IPOTOTUIIN Ha
IpPyTHU aBTOPY/KOMITAHMM, KaTO HATOBapBAaHETO Ha KaTaM3aTopa e HamMajeHo fo 0.25mg.
cm?. II'ppBrTe poBeneHN 1abOpaTOPHY TECTOBE IIOKA3BAT, Y€ AM3AVHBT Ha paspabore-
HOTO YCTPOJCTBO U apXUTEKTypaTa Ha e/IeKTPOANTE OCUTYPABAT BUCOKA e(heKTUBHOCT 3a
MapI{MaTHUTE PEAKINI, ChOTBETHO BICOKA CKOPOCT Ha KOMITPECHsI Ha ra3a, He3aBUCHMO
OT BXOJHOTO HaJIsiraHe Ha BOJOPOJA.

braromapuocru
VM3cnepBanusiTa ca HpoBefieHM ¢ pMHAHCOBATA TOAKpena Ha MUHUCTepPCTBOTO Ha 06pa-
30BaHMETO U HayKaTa, Hanuonanna nmporpama ,,Miagu yu4eHu M HIOCTAOKTOPAHTI 2020

KnrouoBu gymu: Bogoponen enexrpoxummuden komnpecop, Kommnpecnpane Ha Bofo-
pon, MembpaHeH eneKTpOfieH makeT
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70. BOAOPOAEH EAEKTPOXMMMNYEH KOMIMPECOP B ABYCTANAAEH
PE>XXUM HA PABOTA - MATEMATNYHO MOAEANPAHE
HA PABOTEH AATOPUTBM

H. BopucoB*, I. bopuco8, E. CraBueBa

MHcmumym no eAeKmpoxumua u eHepaulHu cucmemu — BAH
Cogpua 1113, ya. akag. I. BoHueB 6a. 10

E-mail : n.borisov@iees.bas.bg

BopopopHnuTe €1eKTPOXMMMYHM KOMIIPECOPM Ca CPAaBHUTEIHO HOBAa M aTPaKTMBHA
TEXHOJIOTUA 32 NPeYNCTBaHe ¥ KOMIIpeCHpaHe Ha BOJOPO], 3a Lje/INTe Ha BOJOPOJHATA
eHepreTuka. EHepruiiHata e(eKTMBHOCT Ha TO3M TUII eHepronpeobpasyBarTen JFOCTUTA
1o 0Ko7o 85%, kaTo AMdepeHIaTHOTO Ha/IATaHe HaaBuuIaBa 10bar Ha egMHMUYHA KIIeT-
Ka. [Topaiu pasIM4HOTO BXOJHO HAaJIATaHe Ha BCAKA pabOTHA eIMHMIA, €HEPTUITHUAT
6asaHC B KOMIIpecopa e pas/inyeH BbB BCAKa pabOTHA K/IeTKa, KOeTO NMpeACTaB/ABa ce-
puo3eH npobieM 3a MyITUIUIMLIMPaHe B KacKafieH pexxuM. Hacrosara pabota mpep-
CTaBA MaTeMaTM4YeH MOJeN Ha IBYCTbIIa/ieH BOJOPOJEH eIeKTPOXMMIUYEH KOMIIPECop,
pabortelr ¢ ToJIMMepHa IIPOTOH POBOA LA MeMOpaHa. VI3uncieHa e eHepruitHaTa edek-
TUBHOCT Ha IIpoIieca NPy paslIMyYHM ITBTHOCTY Ha TOKA B PEXKMM Ha €IMHNYHA K/IeTKa
M KacKajia OT JiBe TaKMBa IIpU MaKCUManHO AndepeHunanHo HansaraHe 10 bar Ha exn-
Huna uin 22 bar 3a komnpecopa. Pasriefany ca TeMIEpaTypHU peXXUMU Ha pabora B
nuanason ot 200 °C go 800 °C. YcTaHOBEHO €, 4e IIBTHOCTM Ha ToKa oT 10 mA.cm™? u
teMieparypa ot 800 °C, cucTeMara ¥Ma Hail-BUCOKa eHepruiiHa epeKTUBHOCT OT 85%.
MaTeMaTUYHUAT MOJIeI € BaJIUMPAH C Pe3y/ITaTH, IIOTY4eHM OT MeMOpPaHeH eleKTPOoeH
IakeT ¢ TabOpaTOpHO IPUTOTBEH KAaTa/lIN3aToOp - THHDBK CI0J OT MaTHETPOHHO pasIpa-
meHa Pt ¢ HaToBapBaze 0.25mg.cm?.

bnaromapraocTu

VscnegBanusTa ca mpoBefeHy ¢ GpuHaHCOBaTa MOAKpela Ha MIHMUCTepCTBOTO Ha 06pa-
30BaHMETO U HayKaTa uype3 Hanumonanna nporpama ,Mnagu y4eHM 1 IMOCTHOKTOPAHTH
2020

KmroyoBu gymu: MaTeMaTYHO MOZieNMPaHe, BOLOPOJieH e/IeKTPOXUMIYEH KOMIIpecop,
TBYCTBIIANIEH PEXUM
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71. CUHTE3 HA 3EOAUTU OT AATEPHATUBHU N3TOYHNLIN HA Si 1 Al

B. Bap6o8*, A. AumumpoB

MHcmumym no muHepaaAozauAa u kpucmaaozpadua — BAH
Cogpua 1113, ya. AKag. leopeu boHu4e8, 6a. 107

*E-mail: barbov@imc.bas.bg

ITenenTa OT BBITIMIIA IIPECTAB/IABA OTIIAJEH IPOAYKT OT TEPMIYHOTO M3TapsAHe Ha YEePHI,
KasABY WM aHTPALUTHM BBITIMINA B TOIIOeeKTpudeckute Lentpamu (TELD). ITnomyre,
Ha KONUTO Ce JITIOHN AT IIpon3BoAcTBeHnTe oTIaA b1y ot TEL] 3aeMaT OrpoMHM TepUTOPUM
VI TIO TO3Y Ha4YMH Ch3/IaBaT eKOJIOTYEH PYCK 3a IOYBMTE, BOAMTE U Bb3yXa HOpajy TAXHO-
TO pasIpalllaBaHe IIPM N3CYLIaBaHe VM U3ITyCKaHe Ha BPEJHNUTE BEIleCTBA, KOUTO Ch/bPIKar.

Yacr oT BBRIIMIIHATA MIENeN Ce M3I0/I3Ba 3a CTPOUTENICTBOTO Ha CIPAjU U II'bTUIA, IPU
IPOV3BOACTBO Ha IIMMEHT U OETOH ¥ B IPYTYU CMECH 33 CTPOUTEICTBOTO. JIpyro OCHOBHO
HeJTHO IIPUJIOKeHe C BICOKaA J06aBeHa CTOHOCT e, Ye Ce M3II0/I3Ba KaTO aITepHATUBEeH
M3TOYHMK Ha Sim Al 3a cuHTe3MpaHeTO Ha MUKPOIIOPECTY MaTepyaIi.

ITemeniTa OT BBIIMINA € M3rPafieHa HpefMHO OT aMopden u Kpucraned SiO2, KakTo u
OT XeMATUT, MY/IUT U MarHeTUT. To3M U CbCTaB 6IATOMPUATCTBA CUHTE3a Ha 3€0/UTHL.
CaMmaTa 3eonuTH3als Ha BBITIMIIHATA [eNe/l Ce U3BBpIIBA ITTABHO B IPUCHCTBMETO HA
ajJIKajiHa OCHOBA — Ha HaTpueBa M/IM Ha Ka/jueBa OCHOBa. HefocraTbk nmpu cuHTe3a Ha
3€0/IMTY OT BBIJIMILHA IIEIeNI €, Y€ Ce U3II0/I3Ba TO/IAMO KOIMYEeCTBO HaTpUeBa U/IM Ka/Iu-
€Ba OCHOBA, KOETO IPeM3BUKBa €KOJIOTMYH PUCK OT 3aMbPCABaHe Ha OKOJIHATa Cpefia C
ajIKa/iHa OCHOBA — a/IKa/JIM3alM Ha II0YBaTa.

Karo anrepHaTuBeH U Bb30OHOBAEM M3TOYHMK Ha CUJIMIVIL IIPY CHMHTe3a Ha 3€0NMUTH
MO>Ke JIa Ce M3II0/I3Ba IIeIle1 OT Opu30BM MIocIn. ChIbp>KaHMETO Ha CYJINIIVIEB JUOKCH/ B
IeresITa OT OPM3OBIUTE JIOCIIN € OKOTIO 85 - 99%. Opu3oBMUTe MIOCIN MOTAT f1a C€ OBBITIAT
B MHepTHa aTMocdepa, KaTo 110 TO3M Ha4YMH Ce NOoy4aBa KOMIIO3UTEH MaTepyaJl, ChCTO-
A Ce OT BBITIEPOJIEH a/ICOPOEHT M HeopraHuyHa Jact SiO,.

B HacTosmara pabora e IpefiCTaBUM CHHTe3a Ha 3e0TUTHUTE CTPYKTypu — NaA, NaX
u NaP1 npy KOUTO ce M3II0/I3BaT OBBIIEHN OPM30BY JIIOCIM U GUITPAT OT IpefUAyLIN
OIINTY 3a CMHTE3 Ha 3€0/IMTHU MAaTe€purany OT BbI/IMIIIHA IIE€TIET.

IIpoBepeHN ca M3C/IeABAHMS C Le/l yTUAN3ALMS Ha QUITPATUTE OT IIPeAy/ YL OIUTH 32
cuHTe3 Ha 3eonuT NaX ot BpranmiHa nenen Ha TELL ,, bo6osgon®. Ilpu Te3u uscienBanu-
ATa Kato M3TOoYHMK Ha SiO2 ca M3IoI3BaHM OBBITIEHM OpU30BMY Mtociin. [To To3u Ha4MH ce
OIO/I30TBOPSIBAT [iBa OTIIA/{HU IIPOYKTa - OPU30BY IIOCIN U PUITPATU OT IPESUAY LN
OINTY KaTo IIpU TOBA YCIIEIIHO ca Moay4YeHy Tpu tuma seonutu NaA, NaX u NaP1.

brarogapHocTn

Tasu paboTa e mogKperneHa oT 6BArapcKOTO MUHNUCTEPCTBO Ha 00pa3soBaHMETO U Hay-
KaTa o HaljmoHanHa nporpama ,Miaan yueH) U HOCTROKTOpaHTH , ofobpeHa or DCM
# 577 /17.08.2018.

Knoyosu AYMU: CMHTE3, 3€0/IUTY, BBITINITHA IIEIIE/T
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72. CUHTE3 N CTPYKTYPHA XAPAKTEPUCTUKA
HA BOPOCNAUKATHUA HAHOKOMMO3NTU

X. Xpucmo8*

(dakyamem no xumua u dapmauua npu CY ,C8. Ka. OxpugcKku®
Cocgpua 1164, 6ya. Asxetmc Bayyuvp 1

*E-mail: nhhh@chem.uni-sofia.bg

BOpOCI/I}II/IKaTHI/ITe MaTepuaan ca MoAXonAIM 3a IMPOK CIIEKTbPp NPOMUIIIEHN IIPpU-
JIOXKE€HU A, TAKMBa KaToO — 6M0aKTUBHM CTHKJIA U KE€paMMKH, MaTpULIN 3a NEIIOHMPAaHE Ha
PainoaKTMBHM OTIIAL'bIIN, XI/[6PI/II[HI/I TeIHN IPpEKYypCOpM 3a II0/Ty9YaBaHE Ha KEPAMUKI,
CTBbKJIa, HAHOKOMIIO3UTN U Ip.

IenTa Ha HACTOAIIOTO M3C/IETBAHE € []a Ce CUHTE3MPAT XMOPUAHY 60POCHTNKATHY FeTHI MaTe-
puarm B cucremara PVA/PEG/B,0,/SiO, u ja ce momy4ar TaHHM OTHOCHO TAXHATA CTPYKTYpa.

ITpo3pauHy OpraHMIHO-HEOPraHMYHY GUIMM U 06eMHY 06pasLy ¢bC CbCTaB (Mac. %)
PVA(70):PEG(5):B,0,(5):Si0,(20) ca momy4enu 1o 3071-Te/leH METOJ M TIOC/IE/IBALIO OT/IH-
BaHe OT Pa3TBOP. 3a IPUTOTBsIHE Ha XMOPUIHUTE CMECH Ca M3IION3BAHY CTIeTHUTE CYPO-
BUHIU: — BOJIEH Pa3TBOP Ha ONMMBUHIUIOB ankoxon (PVA); monuernnen rnukon (PEG400);
terpaetmn oprocunukar (TEOS) - mpegBapuTenHo XugponmusupaH BbB BOGHO-aIKOXO-
Ha cpefia ipu pH = 2. HeobxopumuTe 3a peaKLIMUTe Ha OMPeXXBaHe 60paTHY efMHULY Ce
BHACAT IIOCPELICTBOM — €TAHO/IOB pa3TBop Ha TpuMetundopar (CH30)3B), BofeH u rnu-
11epo7IoB pa3TBOp Ha 6opHa kucennua (H,BO,). [TonydennTe MaTepuany MbpBOHAYATHO
ca nscyurenu npu 25 °C, e KOeTo ca MOAI0KeH! Ha TepMu4Ha obpaborka mpu 100,
400, 800 °C u BpeMe Ha 3afipbKKa 2 yaca. CTpyKTypHUTE U3CTIEBAHNA Ca IIPOBEJIEHN C
nomouita Ha Pypue Tpanchopmmpana uxdpauepsena crnekrpockonus (FTIR), pertre-
HoBa audpakuusa (XRD), ckannpaiia enekrponHa mukpockonus (SEM), repmorpaBu-
metpudeH aHanu3 (TGA) u nedepenunanto repmuder ananus (DTA).

[Momy4enute ot FTIR panuy mokassat cbabpxanuero Ha BO,, BO,, SiO, cTpykrypnu
rpymu u cMeceHu B-O-Si Bpb3ku B 60pOCHIMKATHUTE MaTePUAIINL.

Pesynrarute or XRD, SEM n DTA paBar nHpopMalua OTHOCHO XOMOT€HHOCTTA U Tep-
MMYHaTa CTabMIHOCT Ha obpasiute. [Tonnmep-60pocunukaTunute GUIMM ce 3aIasBaT
mpospadun u amopduu fo 100 °C. PasrpakgaHeTo Ha XMOPUAHATA CTPYKTYpPa Ce ChIIBT-
CTBa OT M3KPUCTAIM3UPaHe HA BropuyHa 6opHa kucenuna (400 °C). CrenBa cransHe u
dbopmupane Ha aMmopdHa CTPyKTypa oT 60pocumInkarHo cTpKio (800 °C).

YcTaHOBEHO €, e CTPYKTypaTa Ha XMOpUAHUTE QUIMM M MUPONM3UPAHUTE 06pasLy 3a-
BUCHU OT XMMUYHUSA CHCTAB U eKCIEePUMEHTaTHUTe YCIOBUsA (BUJ, OMPEXBAILM CTPYK-
TYPHU eAMHNLIN, TepMUYHa 06paboTKa). KomndecTBoTO 1 oApen6aTa Ha CTPYKTYPHUTE
TPYyIN, KAKTO ¥ IPUCHCTBUETO Ha 60POCUIOKCAHOBY BPB3KU B aMOpdHATa Mpexa, 3aBHU-
CAT OCHOBHO OT BMIa Ha M3IIOI3BAHNUA 33 CUHTe3a 60p-ChbpPKall] Pa3TBOP.

KmiouoBu mymu: (bopocunuxrany xubpuaau Gbuaimu, 60pocInKTaHy HaHOKOMIIO31-
TH, 307I-TeJIeH IIPOLiec).
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73. EAEKTPOAHU MATEPUAAN BASUPAHU HA Ni N Co
3A NMPUAOXEHUE B AAKAAEH EAEKTPOAN3bOP
C AHNOHMPOBOAALLUA MEMBPAHA

K. MakcumoBa-AumumpoBa®, E. AedpmepoBa, I BopucoB, E. CraBueBa

IHcmumym no eAeKmpoxumMuA u eHepaulHu cucmemu — BAH
Cogpua 1113, ya. akag. I. BoHueB 6. 10

*E-mail: katerina.maksimova@iees.bas.bg

B Hacrosmjata pabora ca CUHTe3N- 150 | NI40/PBI/Co30C ]
PpaHM KOMIIO3UTHM KaTajau3aTopy OT —— PYPBI/Pt
MeTajuTe HMKeNT U KobanT upes 307- 100 ]

Tell METOJ 32 TIPU/IOKEHNE B aNiKaleH g
Q
eNIeKTPONM3bOP C AHMOHINPOBOAAIA &
MeMGpaHa. VI3nonsBaH e Ge3BbInepo- S
nen Hocuten — MPT, a cpabpkanueTo
Ha MeTan B KaTanusaropure e 40 1.% u
301.%. Acembnupanu ca MeMOpaHHU . . . . .
enextponun naketu(MEII) ¢ aHmoH- 0 10 20 30 40 50 60
time/h
[POBOASAILYM IIONMMEPHN MeMOpaHu
(komepcmanuy u mabopaTopHO HpM- Quaypa 1. MomeHyuocmamuyHu KpuBu, MEMS5 ¢
TOTBEHM) IIpM M3IO/N3BaHe Ha pedep- Ni40 kamog u Co30 aHog u MEM2 ¢ Pt
HETHY ¥ CUHTE3MPaHU KaTali3aTOpPH. kamog Ptanog,E =2V
BanupnpaHe Ha KaTanuTUIHATA edek-
TUBHOCT Ha CMHTe3upaHuTe Karannusaropu B tectoBa AEMEK u onenka Ha paboTHuTe
xapakTepuctuky Ha nsrorseHute MEIL. B MEII5 u gBarta enekTposa CbAbp>KaT HOBOpa-
3paborennre karanusaropu - Ni40/MPT 3a POB u Co30/MPT 3a POK. IIpocnenenn ca
paboTHMTE XapaKTepUAaCTUKM U CTAOMITHOCTTA Ha KaTa/M3aTOPUTE IIPYU CTAilHA TeMIIa-
paTypa 1 Hajo)KeHO KIeMHO Hallpe)keHne Ha Knetkara 2.0 V.OT4eTeHNTe TOKOBM ITBT-
HOTM 32 MeMOpPaHHNSI eIeKTPOJieH akKeT ¢ Komepcuanuu enekrponu (MEII2) Bapupar B
uHTepBaa 22-25 mA.cm?, gokaro 3a MEII5 (He6nmaropofieH MeTasn JUCHeprupaH BbpXY
MHTEPAKTUBEH OKCM[EH HOCUTEI) CTOMHOCTUTE Ca OKOIO 1.5 mbTy mo-Bucoku, 36-38
mA.cm™.

L __‘n.-F_

braromapuocTu
Haunonanuna Hayuna ITporpama ,,HuckoBbriepogHa eHeprus 3a TpaHCIIOpTa 1 6uta —
EITIIOCY, Horosop [101-2014/28.11.2018

Knio4oBu gyMu: eIeKTponn3bop, aHMOHIIPOBOJALIa MeMOpaHa, MeMOpaHeH elIeKTpo-
JieH IIaKeT, eIeKTPOJHM MaTepuanm
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74. BAUAHNE HA OTKPUTNA KOCMOC BbPXY CTPYKTYPATA
N MEXAHWYHUTE CBONCTBA HA CTbKAOBLIAEPOAHU NOKPUTUA
CAEA NPOALAXKUTEAEH MPECTOW HA MEXKAYHAPOAHATA
KOCMWUYECKA CTAHLUMWA (ISS)

A. TeogocueB', A. ByseroBa-leHroBa', K. lpuzopo8’, IN. LiBemroB2*, b.
LluHuapcru?®,
A. MNMonoBa3, A. LlaHeB?

" IHcmumym 3a KoCMU4YecKu u3caegBaHuna U mexHoAo2uU,
BbAcapcka akagemua Ha Haykume
2 lucmumym no obwa u HeopeaHu4Ha xumua — BAH
Cogpua 1113, ya. akag. leopau BoHueB, 6a. 11
3 lhcmumym no opz2aHu4Ha xumua ¢ LleHmbp no dpumoxumua — BAH
Cogpua 1113, ya. akag. I. boH4eB 6A. 9

*E-mail: tzvetkov@svr.igic.bas.bg

Karo ocHoBeH METO], 3a 3BM€E€PBaHE HAa INIOCTOAHHU ) IPOMEH/IVIBU €I€KTPUIHM I10/I€TA
B OKOJIO3€MHAaTa IIJla3Ma Ce M3I0/13Ba METOJA Ha [IBOJIHATA COHJIA, IPU KOMTO Ce OTYMTa
mudepeHMaTHaTa IOTEHIIMATHA pa3/nKa MEXAY ABe OTAaNedeHy B IPOCTPAHCTBOTO
touky. Equu oT dakropute BAMsEIN Hall-MHOTO BBPXY TOYHOCTTAa Ha M3MepBaHe ce
sIBsIBa M300pa Ha MaTepuas 3a M3pabOTBaHe Ha COHAMTE M KauyeCTBOTO Ha paboTHaTa
TOBBPXHOCT. Te3y mapaMeTpy ca OT ChIIeCTBEHO 3HAUEHe 3a HaMaslABaHe BapualuuTe
Ha (yHKIUATAa Ha OTHENMTeNHAaTa paboTa Ha IOBBPXHOCTTA NpU OOIBUBAHE C
KoCMMUecKa pagmanusa. B mpakTukaTa KaTo Hall-IOAXOAAI] MaTepuas ce € HaMOoXUI
CTBKJIOBBITIEPONBT. B’preKI/I ADITOrOAMIIHOTO MY M3IO/A3BaHE 3a KOHCTpyMpaHe
Ha M3MepBaTETHN MHCTPYMEHTU B OKOJ/IO3€MHa OP6I/ITa, 10 MOMEHTaA HE€ Ca IpaBE€HU
U3C/IeABaHMA BbPXY CTaOMIHOCTTA M IPOMEHNTE B CTBK/IOBBITIEPOJHMA CIIOI CTIef] HO-
I'BJITOTPAEH IIPECTON B KOCMOCA.

HacrosmeTo nscnenBane MMa 3a Lieql Jja IPOC/IeAy Bb3MOXKHA IPOMAHA B CTPYKTYPHUTE
U (QUIMKOXMMUYHM CBOJICTBA Ha IMPOOM OT MMKPOHEH CTBKIOBBITIEPONEH CIOil
HaHeCceH BBPXy CyOCTpaTr oT IUTbTeH rpaduT cen 28 Mecelja IpecToll Ha KOpIyca Ha
MexpayHapopHa KocMmdecka craHuus (ISS). EQexTdT oT Bb3HelicTBMETO Ha IPeCTOs
B KOCMOcCa Oellle M3cIefjBaH C METOLUTE Ha MpaxoBa peHTreHoBa pudpaxuusa (XRD),
PaMaHOBa CIIeKTpOCKONM A, peHTTeHOBa GoTOeNIeKTpOHHa crieKTpockomus (XPS), aTom-
Ho-cumoBa crektpockonusa (AFM) u HaHoupeHTanua. HampaBeHure u3crefBaHUA
He MOKa3BaT IPOMEHM B CTPYKTypaTa Ha CTBHKIOBBITIEPORHNUA CJIOM, HO Ce Hab/IofjaBa
cMab0 U3TBHABAHE Ha IOKPUTHETO, BEPOSATHO B PE3y/ITAaT OT KOHTAKT HA Ma/IKM YaCTHUIIN
IIpax ¢ IOBBbPXHOCTTA Ha 06pa3LuTe B OKOJIO3eMHa OpONTa.

bnaromapHocTn
Pabortara e punaHcupaHa B u3mrbnHeHne Ha npoekt KI1-06-H27/2 ot 08.12.2018 1.

KnrouoBu AyMH: CTBKJIOBBITIEPON, CBOJICTBA, CTPYKTYpa, KOCMOC.
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75. EAEKTPOXMIMNYHY CBOWCTBA HA Pb_O,-LiMn,0,
3A AUTUEBO-MIOHHA CUCTEMA C BOAEH EAEKTPOAUT

T. MemkoB*, A. MomyunaoB, C. CmaHko8, /. NMonoB

IHcmumym no eAeKmpoxumMuA u eHepa2ulHu cucmemu — BAH
Cogpua 1113, ya. aKag. I boH4eB 6A. 10

E-mail: todorvp@abv.bg

JIntueBo-iOHHNUTE 6aTepuy AeMOHCTPUPAT TOsAMa €HEePrMilHA IIBTHOCT, HO M3IIO/3-
BaT CVJIHO TOKCUYHM ¥ 3aIlaJIMMU OPTaHMYHU Pa3TBOPUTENN 32 eIeKTPOIUTH MOpain
TOBa TAXHOTO IIPOM3BOJICTBO € CTIOKHO M CKBIO. ETeKTpOMUTBT € UyBCTBUTENEH KBM
B/Iara 1 BB3AYX. VI3I0/M3BaHETO Ha BOJHM €NEKTPOIUTU B TUTUEBO-MOHHUTE GaTepun
I peAyLpa TeXHUTe IpoOIeMy ¢ 6€30IacHOCTTA, BUCOKATa CTOMHOCT M €KOIOTMYHITE
npo6eMi CBbp3aHN C IPOU3BOACTBOTO M yTUIM3UPAHETO UM. VI3CIeiBaHM ca eleKTpo-
XMMIYHUTE CBOVICTBa Ha Pb,O, kato orpuiatenen akTusen marepuan u LiMn,O, xato
MIOIO>KMTE/IeH AKTYBEH MaTepyaJl, BbB BOFHM eeKTPONNTH. 32 e/IeKTPOXMMUIHITE aHa-
nusy 65xa M3MON3BAHM ABA PasmuaHM efekTponmta (6M LiNO, n 2M Li,SO,, pasTBope-
HM B lecTunupana Bogia). LiMn, O, ce momy4asa 4pes TBbpAodaseH CMHTE3 MIPY HATPS-
BaHe Ha cTexmomeTpuyHn kommdyectBa LiINO, m MnO, mpn 700 °C sa 24 gaca. Pb,O, ce
Ho/TyyaBa 4pe3 MeTOJI Ha yTasBaHe C IocefBaio Tperupate npu 430 °C 3a 4h. Beuuxu
MaTepyasy ca CTabyVIHY BbB BOLHUA pa3TBOP IIpYU MHTEPKaTalus / feMHTepKanalusa Ha
JIUTHEBY JIOHY, B IIPO30peLia Ha eJIeKTPOXMMIYHA CTAOMITHOCT Ha BojaTa. CBoJicTBaTa ca
OIlpefe/ieHN ¢ IIOMOIITa Ha 6aBHA LIMK/IMYHA BOITAMETPUA.

braromapuocTu
HHII ,Mnagu y4eHu u ocTAoKTOpantn 2020

KnrouoBu gymu: JIutueBo-itoHHM, 6aTepun, BORHK GaTepu, 0710BO
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76. TPUMEPHN NOPbO3HN METAAHU CTPYKTYPU NOAYHEHA
YPE3 CEAEKTUBHO PASTBAPAHE

T. CnacoB8*, A. Muxalino8, EB. BacuneBa

@aryamem no xumua u papmayua npu CY ,C8. Ka. Oxpugcku®
Cogpua 1164, 6ya. Asetimc Bayuvp 1

*E-mail: tspassov@chem.uni-sofia.bg

ITopbosHuTe (HAHO- ¥ MUKPOIIOPbO3HM) Me-
Taay ce 06EKT Ha 3aCU/IeH U3CIIeOBATETICKU
uHTepec. TAXHaTa CMIHO pa3BUTATA IIO-
BBPXHOCT, BICOKA €leKTPO- ¥ TOIIONPOBO-
IMMOCT ¥ MeXaHUYHA CTaOVIIHOCT TV IIPaBU
IOAXOAALIM 32 DPaslIMYHU IIPUIOKEHUSI B
KaTa/lnsa, CCH30pHUTE yCTPOICTBa, puarpu-
paHeTo, 61oTexHonOrMATa U Lp. Pascma-
BABAHETO Upe3 CeJIeKTMBHO pasTBapsiHe Ha
10-MajKo 6rmaropopHusi(re) Meran(u) e efuH
OT HAaYMHHUTE 3a IOJNyYaBaHe Ha IOPbO3HU
CTPYKTypu. EfMH HOB MOZXON 32 TOMYYa-  TpumepHu B3aUMHONPOHUKBALYU MEMAAHU
BaHe Ha TakyBa QYKLMOHATHM MaTepUaIy CMPYKMYpPU NOAYUEHU YPE3 CEAEKMUBHO
BK/IIOYBA M3IION3BAHETO Ha aMOpdHM U Ha- PasmBapaHe Ha Zr-Ni-Al-Pd cmbkaa (SEM)
HOKPUCTaTHM MeTalHM CIUIaBM KaTo Ipe-

Kypcopu. IIpes mocnegHnuTe TofyHM 651Xa U3CIEABAHNU OT HAC pefyLia aMOPOHU CIUIABU
Ha 6asaTa Ha 671arOPOJIHM MeTasIy, KaKTO M Ha IpexogHu MeTanu. C Iel IMOCTUTaHe Ha
XKeJIaHM MUKPO- Y HaHOIIOPbO3HM CTPYKTYpPH Ca ONTMMUSMPAHM YCIOBUATA Ha eNeK-
TPOXVMMUYHO WU XMMMYHO pasTBapsHe (BUJ M KOHLIEHTPALMM Ha €leKTPOINTA, TeM-
IepaTypa, eIeKTPOXMMIYeH MOTeHIMas). 3a HAKOU OT MeTalHUTe CThK/Ia (Hallpumep,
6asupany Ha Zr vau Pd) pasTBapsHeTO ce OCBILECTBABA C MOCTOSHHA CKOPOCT B TPU
U3MepeHNs, KOETO ce 005ACHABA C MOBBPXHOCTHO KOHTPOMUPAH MPOLieC Ha pa3TBapsHe.
CkopocTTa Ha GopMupaHe Ha IOPbO3HATA CTPYKTYPa € MHOTO BUCOKA, T'bil KATO LIeIMAT
IIpoliec MPOABb/KaBa HAKOIKO MUHYTH. B pesynrTar Ha ToBa ce IIONy4aBaT TPUMEPHU
XOMOTEeHHY MUKPO(HaHO)IIOpeCTU CTPYKTypH. IIpociefieHa e CbIIi0 €BOMIOLMATA HA MOP-
donorusATa ¥ MUKPOCTPYKTypaTa Ha HAaHOIIOPECTUTE MaTepuaay B paslIMdHUTE eTaln
Ha pasTBapsHe. [IpoMeHNTe B ChCTaBa Ha IUTAMEHTUTE M MUKPOCTPYKTypaTa IIpu pas-
JMYHU BpeMeHa Ha pa3TBapsiHe ce CBBP3BaT ChC CbCTaBa Ha CIUIABTAa M MeXaHM3Ma Ha
pasciuiaBsiBaHe. Taka IONMy4eHNUTe MOPbO3HU CTPYKTYPM [EMOHCTPMPAT BUCOKA €JIeK-
TPOKATaIMTUYHATA AKTMBHOCT 10 OTHOLICHM)E Ha OTAE/IIHETO HAa BOKOPOX U KUCIOPOJ, a
CBIIO TaKa ca IIOAXOAALIY KaTO HOCUTEIN Ha aKTUBHATa $asa B IOHHM 6aTepun.
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77. EKCTPAKLAOHHO-XPOMOIEHHU CUCTEMWN 3A HUKEA(II),
MEA(IT) U XXKEAA3O(II) C YHACTUE HA 5-METUA-4-(2-TUASOAUAASO)
PE3OPLIUHOA U ALIQUAT 336

I. ToHueBa'*, N. KolueBa, C. YobaHoBa, M. KaneHgapcka, K. laBasoB?

'Kamegpa Obwa u HeopeaHu4Ha xumua ¢ MOX, MY M. XuneHgapcKu®
lhoBguB 4000, ya. Liap AceH, 24
2(Dapmauedmuuer hakyamem, MeguyuHcku YHuBepcumem MaoBguB
[MroBguB 4000, yr. Bpama BvkcmoH 120

*E-mail: galq_toncheva@mail.bg

WscnegBaHo e KOMIIIEKCOOOPasyBaHETO B CUCTEMH, ChABPKaIy mpexoner metan (Ni',
Cu" wan Fe), 5-metu-4-(2-tuasonumaso)pesopunson, Aliquat 336, Boga u uzobyra-
Hoi. HamepeHnn ca onTuMamHNUTe eKCTPaKIVIOHHO- CIIEKTPO(OTOMETPUYHY YCIOBHUA 3a
BCsIKa OT CUCTeMHTe — abcopOLMOHeH MakcuMyM, pH, KOHLIeHTpaIusa Ha peareHTHUTe
u BpeMe Ha ekcTpakums. OmpeneneH e CbCTaBbT HA €KCTPAXUPAHUTE KOMIIEKCU U
OCHOBHITE XapaKTePUCTUKH, Kacaell[) TAXHOTO IPIIOXKeHUe — MOTIHa abcopb1pyeMocCT,
4yBCTBUTeTHOCT Ha CeHfieNl, OTHOLIIEHNe Ha pasIpefie/ieHNe I TPAHNUIIM Ha CIIa3BaHe Ha
3akoHa Ha beep.

brarogapHocTn
Tasu pabota e nogkpenena ot HO na ITY ,,ITancmit Xunenpapcku® (mpoext Ne CIT19-
HF-009).

KnrouoBu gymu: KoMIIIeKCoo6pasyBaHe, TeYHO-TeIHA eKCTPAKIINS, CIIEKTPOdOTOMeE-
Tpus, a30 6arpuIo
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78. NBCAEABAHE HA KATAAU3ATOP (10%C0+0.5%Pd)/TiO, B MPOLIECA
XUAPOIreHUPAHE HA CO NP HUCKO N BUCOKO HAAAINAHE

M. Woncka'*, C. TogopoBa', A. K. MapmuHec?, I KaguHo8'

"MHcmumym no kamaau3 — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
2MlHcmumym no mamepuano3HaHue, CeBuna, VicnaHua

*E-mail: shopska@ic.bas.bg

Xugporenupanero Ha CO (XBO) e exomorocbo6paseH mporiec 3a Mpou3BOACTBOTO Ha
TOpMBa, TYOPUKAHTHU, YNCTY XMMUKaMU U gp. IIpogykTuTte ca 6e3 MM ¢ HUCKO CBIB-
pxanue Ha csapa. OcHoBHuTe npopyktu ot npoueca XBO ca CH,, CO,, neku n Texxu
spraesogoponyu. CH, e MHOro cTabunHO ChbefMHEHNEe C IPUIOKEHNE KaTO TOPUBO, HO
U3I0/I3BAHETO MY KAaTO CypPOBMHA M3UCKBa JOI'BTHUTE/THY IIPOLIeCH Y eHepIUiHM pas-
xopu. CH, n CO, ce cuntaT 3a Hexxenmanu B arMocepara (T.H. mapHUKOBHU rasose). Cpen
IpeiM3BUKATENCTBATA IIPY M3IIOI3BAHETO Ha Te3M BellleCTBa 3a IIPOM3BO/CTBO Ha IOJIes-
HU IPOAYKTH upe3 nponeca Guinep-Tpomniu ca HaMypaHe Ha HOAXOA ALY KaTalU3aTOPH.
HayuyHuTe ¥ TEXHOMOTMYHY U3C/IEABAHUA Ca JOKA3a/IM BB3MOXKHOCT 3a IIPYIIOXKEHME Ha
Co-Pd xaranusaropu B mpoueca XBO. Bbpxy akTMBHOCTTA 1 CENIEKTMBHOCTTA Ha U3IIOJ-
3BaHMTE KaTalN3aTOPU BAUAAT MHOTO GaKkTopu. PasmpefieneHnero Ha IPORYKTUTE Ce
B/IM A€ Y JVIPEKTHO OT elHM apaMeTpy, a PYTY Bb3/eiICTBAT MHAMPEKTHO IIOCPENCTBOM
edexTa cu BbpXy KoHBepcuaTa. XBO e mpoliec, KOUTO TepMOAMHAMUYHO Ce 61aronpu-
ATCTBA OT IIOBMIIABaHe Ha HAaJIATaHETO OOYC/IABSAILIO BUCOKA aKTMBHOCT M/WIN CeNleK-
TUBHOCT.

I[IposeseHo e nscmeaBane Ha KaTanuTuaHaTa cucrema (10%Co+0.5%Pd)/TiO, B mpomeca
XBO npu HUCKO U BUCOKO HansraHe. O6paserpT e CMHTE3MpPaH Ype3 UMIIperHIpaHe Ha
TiO, (50 m*/g) c pasTBOp Ha CHOTBETHNUTE HUTPATHY comu. CrIefT CylIeHe TPeKypPCcoOpBT €
penyuupan BpB H, 1m0 iBe cxeMu IpefiBu/] HAIATAHETO IPY IPOBEX/JAHE HA KAaTaaNTH4-
HuTe uanuTanus: (1) 3a usnuranuA npu P= 1 atm- cronanosupso npu 100 1 200 °C o 1
h m npn 300 °C 2 h; (2) 3a usnuranusa npu P=10.2 atm- 15 h pu 260 n 400 °C.

3a usyvaBaHe KaTaTUTUYHOTO TIOBE/IEHNETO HA U3IOI3BaHNUs MaTepuan npu 1 atm (H,/
CO =4/1) ca HanpaBeHU NpeABapUTe/THY U3MEPBAHNA 32 BIMAHNE Ha T, uT,, Hosu-
HIaBaHeTo Ha Tpe}J B uHTepBana 300-450°C oz 10 HaMansABaHe Ha KOHBepcuATa Ha CO u
konuyecrsara CH, u CO,. [loBuimaBaHeTo Ha TPeaK B MHTepBana 25-350° C Boau 10 Hapa-
crBaHe Ha KoHBepcuaTa Ha CO u nonyyenure komudectsa CH, u CO, u no HamaneHue Ha
orHoienuero Ha cenekTusHoctT CH,/CO,. YcranoBeHo 6e, ue cren pegyKuys mpu 300°C
o6paserbT MMa Hali-BMCOKA aKTMBHOCT. 3a TO3M eTall 0T GOpMIpPAHETO Ha KaTaIn3aTopa
4pes XeMOCOPOIM ca OTIpefieienN KamauTeTnTe 3a aficopbiys Ha H,, o6patumo u Heo-
6patumo cBbp3an CO u cpoTHOIIEHNETO Ha afgcopbupann H/CO. OtpaboteHusT obpa-
3elr (c71ef; KaTaIMTUIHU TeCTOBe) Oe U3CIeABaH in situ upe3 nudysHo-oTpaxkarenta VUC
B XBO npn TpeaK B MHTepBasna 25-250°C. PesynTarure nokasaxa, 4e 1o BpeMe Ha peaKuus
C IPOMsIHA Ha TeMIlepaTypaTra HaCTBIIBAaT IPOMeHU BBB dpopMuTe Ha afgcop6buusa Ha CO
Y PeKOHCTPYKIMsA Ha HOBBPXHOCTTA HA HAHECeHNUTe MeTaHN JacTuun. B obmacTra Hag
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2500 cm™ 6e perucTpupaHo MOCTOAHHO HapacTsaHe Ha uBnim 3a CH, n CH,, kakTo n 3a
CH, B rasosa ¢asa. CumHOTO HapacTBaHe Ha MHTEH3MBHOCTTA Ha uBUIM 32 CH, u CH,
B MHTepBana 175-250 °C (CHZ/CH3= 1.2-2) mokasBa Ha/jM4ye Ha MecTa 3a CTaOMIIHA afi-
copbuMs Ha MeXXIVHHMN ChbeinHeHnA. PedynTaTnre nokassar, ue cuctemara (10 % Co+0.5
% Pd)/TiO, uma moTennuan fa mMpousBex/a Mo-BUCIIN BBI/IEBONOPOAM fopy mpu 1 atm.

OGpasewpr 6e TecTBaH 3a crabunnoct ¢ Bpemero npu T = 280 °C. Temneparypara 6e
non6paHa C oref Hony4aBaHe Ha MUHUMATHO KomdectBo CO,. ITpu usmepsanero He
6e peructpupan CO, (KOMM4eCTBOTO Hali-BEPOATHO € IIOf] TIpara Ha YyCTBUTETHOCT Ha
HeTeKTopa). B u3cmeaBaHuA BpeMeBU IepUOJ, KOHBepcHATa 6e MOYTH MOCTOsAHHA (Ha-
6mofaBa ce ciaf — tga= -0.01) KaKTO ¥ KOMMYECTBOTO CH,. Tosa mokassa, ue CO, ce
II0JTy4aBa Hall-BepOATHO upe3 KoHBepcusA Ha CO ¢ BOIHaA Iapa M IO KaTaJu3aTOpHATa
IIOBBPXHOCT He Ce OT/Iara BBINIEPOJ; B 3HAYMMM KOTIMYECTBa.

Pa6ornara remneparypa T u cpornomenuero H,/CO 6s1Xa npoMeHeny 3a IpoBex/a-
He Ha M3CIeIBAaHNATA TIpu Mo-6maronpuaTay ycnosus. Tepmoguuamuyano 10.2 atm, H,/
CO=2/1u260 °C 6naronpuArcTBat 06pasyBaHe Ha BBITIEPOHY BEPUTY ¥ KOMIIEHCHPAT
OT/IaraHe Ha KOKC II0 HOBBPXHOCTTA.

Cnen pepyxuns Ha obpaserra npu 260°C xonsepcusaTa Ha CO u npoussopcTBoTo Ha C |
BBIJIEBONIOPO/ HapacTHa, a Ha CO, namasnsa. C TedeHre Ha BpeMETO KOHBEPCUATA HaMa-
nsBa (tga= -0.06), k0eTo OTHaBaMe Ha OT/IATaHe HAa BBITIEPOJ IO MOBBPXHOCTTA /UK
3aTPyJHEHO OT/e/IAHE Ha PEaKIMOHHUTE IPONYKTH.

ITpu P= 10.2 atm 6Ge HampaBeH 1 €KCIEPUMEHT ¢ obOpasel] pefyLypaH IpK II0-BUCOKA
TeMIlepaTypa (Tpeu= 400 °C), xoeTo mpefIonara Mo-I'b/IHa PefyKIMs Ha HaHeCeHMs
kob6anT. ITonydyeHnuTe pe3ynTaTy IOKasBaT HaMajeHue Ha KoHBepcusarta Ha CO (tga=
-0.04), HamMa/eHMe Ha C,, cpepunenns u CO,, fokaro nensr Ha CH, u C,-C, cpegune-
HMATA HAPACTBa, MaKap M He3HAUNMTENTHO. B TO3M cyvait HaMaseHMeTo Ha KOHBEPCHATA
€ CBBP3aHO C IO-TOsAMaTa CTeNeH Ha PefyKIMA Ha MeTasa, ChIIPOBOJieHA OT YIeCHEHO
obpasyBaHe Ha [O-TOeMM YacTUIV (HaMajieHa fucrepcHocT). ITo-roseMuar pasmep Ha
MeTa/JHUTe YacTUIM IIPOMEHs M CENeKTMBHOCTTA, KaTo ce ylecHsBa 00pa3yBaHETO U
XOMOT€HM3MPAaHEeTO Ha MOBBPXHOCTTA Ha Bede GOpMupaHu 6MMeTanHyu yacTuuu. B Tax
noBbpxHOCcTHUTE aromu Co u Pd MaT mpoMeHeHM CBOJVICTBA pe3y/ITaT OT IPOMsHA Ha
e/IeKTPOHHATa IUIBTHOCT. IIpu mMo-roeMus pasmep Ha 4acTULIMTE Ce GIATONpPUATCTBA
nuconyanusaTa Ha CO Bppxy Co 1 3aefiHO ¢ epeKTa OT HOBUIIEHOTO Ha/IsATaHe HapacTBa
BEPOATHOCTTA 32 IOIMIMepU3alis U HapacTBaHe Ha BbINepofHaTa Bepura. EQekTsT 0T
CHBMECTHOTO BNIMAHME Ha HAKOMKO GaKTOPM BOAM JIO HApacTBaHe Ha kommdyecTBoro CH,
n C,-C, prneBogopoan, a C,, ChelUHEHNATA HAMAJIABAT.

bnaromapHocTu
Apropure uskassar 6narogapsaoct Ha ®oun ,,Hayunu nscinenBanns” 3a okasanara ¢u-
HAHCOBA IOIKpeTIa Ha u3cnenBannATa ypes gorosop KII-06-H29-9/2018r.

KniouoBu gymu: ko6aT-IaayieBu KaTaausaropy, xusporenupate Ha CO, in situ
MH}padepBeHa CIEKTPOCKONM s, epeKT Ha HaJIATaHeTO
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79. OXAPAKTEPU3WUPAHE N NPEABAPUTEAHUA USCAEABAHUA
HA MATEPMAA HA OCHOBATA HA MEANLINHCKOTO PACTEHUE
BAA PABHEL 3A OHUCTBAHE HA BOAHW PA3STBOPU OT MEAHN NOHA

A\. NBaHoBa*, IN. BacuneBa, A. AeueBa

MHcmumym no obwia u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail: lidia@svr.igic.bas.bg

HacrosoTo nscneBaHe M3M0/I3Ba 610COPOLMATA 32 OTCTPAHABAHE Ha TOKCUYIHU Me-
TaJIM, Ype3 MACUBEH CBBbP3BAL IIPOLeC C HOKMBYU OPraHN3MU. MeMIMHCKUTe pacTe s
ca OT OrPOMEH MHTepec KaTo 6M0COpOEHTH, Thil KaTO ChBPKAT MHOXXECTBO aKTUBHU
(UTOKOMIIOHEHTH, CITIOCOOHM Aa CBBp3BaT MeTanu [1].

3a ma ce u3cnmenBar agcopOLMOHHNTE CBOCTBA Ha 0511 paBHeL| 32 OYMCTBaHE HA BOJHM
pasTBOpPM OT MEIHM JIOHM, Ca IIPOBEEHN IIpefiBapUTEe/THN M3C/IefBaHN Y OXapaKTepu-
3UpaHe Ha MaTepyal Ha OCHOBAaTa Ha TOBA PacTeHNe.

3a aHAMUTUYHOTO OXapaKTepu3MpaHe Ha MaTepuasna ca musnonspaHu Mmeropute XRD,
TGA, FTIR u SEM n HuckoTeMIlepaTypHa afcopbuus Ha a30T. OIpefe/ieHu ca TEKCTYp-
HuTe MapaMeTpy u pH Ha cycnieHsuaATa Ha M3C/eBAaHUA MaTepual.

OleHeHN ca ONTUMATHNUTE ITapaMeTpy, KOUTO BIUAAT Ha OTCTPAHsABAHETO Ha MeIHM
JIOHM — KMCEeMHHOCT Ha CpeflaTa, BpeMe Ha KOHTAKT, TeMIIepaTypa, HayaaHa KOHIIeHTpa-
M5 HA MEeTa/IHUTE JIOHY Ypes3 CTaTH4eH MeTox [2].

Onrumanuaoro pH e oxono 4 (Pur. 1a). YcTaHoBeHO e, Ye afCOPOLMOHHOTO paBHOBeCHE
Ce HOCTMIa Ha BTOpATa MUHYTA, KOETO IIPERIIONATa TO/MAM apUHUTET Ha U3CTeSBAHMSA
Mmatepuan kM Cu®* BbB BOFHA cpefa. JJOKas3aHo e, 4e TeMIlepaTypaTa He BJMsie Ha af-
COpOLMOHHMS IPOLieC.

ApncopbunoHHaTa U30TepMa OMICBA Pa3Npefie/IeHUEeTO Ha aflCOPOMpPaHNTe JIOHU MEeXIY
TeYHaTa ¥ TBDbpAaTa Gasa B paBHOBECHO CBCTOSHNE U € NpefcTaBeHa Ha ¢ur. 16. Kpm
eKCIIepMMEeHTATHUTe JaHHM Ca IIPUJIOKeHM TPy Mogiena — Ha Jlanrmonp, @poitapmmx u
Hyb6unun-Pagymxkesud. B Tabnuna 1 ca mpefcraBeHy U34UCTEHUTE ITapaMeTPH IIO TPUTE
Mofiena.

VsunceHnTe KOpenraMoHHY KOeUIVMEeHTH II0Ka3BaT, Y€ MOfeI'bT Ha JIaHTMIoNp e Hail-
HOAXOMAL] 32 ONMCBaHe Ha aficOpOLMOnHHMs mporec. OnmpefiesieH e MAKCHMaTHUAT afi-
COpOLMOHEeH KamanuTeT 1o otrHoueHue Ha Cu®* (28.11 mg.g?). PesynraTute mokassar,
e M3CIeABAHIAT GMOCOPOEHT MOXKe J1a Ce M3II0/3Ba YCIIEIIHO 3a OCTPAHABaHe Ha MEAHI
(II) itoHM OT BOJHY Pa3TBOPH.
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a 6
(®uzypa 1. Bauarue Ha pH Bbpxy KoaudecmBomo Ha agcopbupaHume Cu?* lioHu (a)
U ekchepumeHmaaHama agcopbuuoHHa usomepma (6).

Ta6auya 1. KoHcmaHmu Ha uzomepmMmume
no Aanamioup, QpotiHgaux u AybuHuH-PagywreBuu
3a agcopbyuama Ha Cu?* loHu

Mapamempu Ha AaH2MIoup

Q, (mg g”) K1 (L mg™) r2

28.11 0.013 0.9521

Mapamempu Ha PpolHgAux

kF (mg'"L" g7) n (L mg”) r?

0.89 1.66 0.9099

Mapamempu Ha Ay6uHuH-PagywkeBuy

Q, (Mg g E (kJ mol) 2
17.54 0.09 0.7908
BbnarogapHocTu

HacrosmoTo nscnenBaHe ce MOAKpens OT ,HaluoHanHa Hay4Ha IIporpama ,3[paBo-
CTIOBHU XpaHIU 3a CU/IHA GMOMKOHOMMKA U KauecTBO Ha uBoT Ha MOH, ogobpeHa ¢
PMC Ne 577/17.08.2018 1.

JInreparypa

[1]. L.Ivanova, A. Detcheva, P. Vassileva, Analytical Letters 52 (2019) 2650.

[2]. L.Ivanova, P. Vassileva, G. Gencheva, A. Detcheva, Journal of Environmental
Protection and Ecology 21 (2020) 37.

KnrouoBu gymmu: 65171 paBHel; 610copOIsi; MeHU JTOH;
AQHAIUTUYIHO OXapaKTepuU3upaHe
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80. AKTUBEH BbIAEH OT OTIMAAHA BMOMACA KATO EQEKTUBEH
AACOPBEHT 3A O4YNCTBAHE HA Bb3AYX OT SAMbPCABAHUA
C ETUAALIETAT

A. BolUkroBa'*, N. CnacoBa', A. KoBaueBa', b. LluHyapcku?, T. LloHueBa?

"MiHcmumym no obwa u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

2MlHCcmumym no opaaHuyHa xumua ¢ LleHmvp no umoxumua — BAH
Cogpua 1113, ya. akag. I. boHueB 6A. 9

*E-mail: dimitrinka@svr.igic.bas.bg

Jletnusute opraunyuu cveguuenns (VOCs), eMUTUPAHY OT CTAl[MOHAPHU U MOOMITHU
MHCTaIallNy, Ca OCHOBHM 3aM'bPCUTE/NN Ha Bb3/lyXa 1 BOJATA, IOPAM KOETO Ce HAMUPAT
IIOf CTPOT ¥ TIOCTOSIHEH MOHUTOPUHT U KOHTPO/I. Penuiua pasTBopuTenyu, U3MOA3BaHNU B
MHAYCTPUATA, MEXTY KOUTO € U eTU/IAlleTaTdT, ca efHM OT Haif-yecTo cpemanute VOCs.
3a enumuHypane Ha VOCs u/uiu 3a HaMa/isABaHe Ha TAXHATa KOHI[EHTpalMsA B OTIAJHU
BOIM OOMKHOBEHO ce 13mon3Ba afcopbums ¢ aktuseH BbrieH (AC). CraugapTHusar AC
CBABPXKa MUKPOIIOPH C IITIOCKO-TIapajiennHa ¢opMa, KOUTO MOTaT Aa CIIOMOTHAT 32 OTCTpa-
HsBaHe Ha MOJIEKY/IM U JIOHU. B ciywaii Ha afncopO1us oT pasTBOp, [OPY TOJIEMI PaBHMH-
HJ MOJIEKY/IM MOTAT Aa 6bAaT edeKTUBHO aficopOMpaHu B MUKpOIOpuUTe. AfcopbLusaTa
Ha JIET/IMBY MOJIEKY/IY C ITO-JI'b/ITa BBIJIEPOJIHA BEpUIa OT ra3oBa ¢asa e o-MajaKo edek-
TUBHA, T'bII KATO MOJIEKY/INTE TPYAHO ANGYHAMUPAT B MuKpomnopurte [1]. AxcopbunonHa-
Ta e()eKTUBHOCT MOXKe CBILIECTBEHO [ja Ce KOHTPOIUPA Upe3 IPOMEHN B TeKCTypara Ha
nsnonspanuA AC. JIntepaTypHu JaHHUM NOKa3BarT, Ye HaJieX/ieH ITOIXOZ B Tasy HacoKa
e MpaBIIHMAT IOX60p Ha CYpOBMHATA, OT KOATO ce momydaBa AC. Lles Ha HACTOSILIOTO
U3C/IefiBaHe e Ja ce IPOy4Yy Bb3MOXKHOCTTA 33 e()eKTMBHO OTCTPaHABaHe Ha 3aMbpCHUTe-
JIM OT eTWIaLieTaT BbB Bb3AyX upe3 afcopbuna ¢ AC. CnenyaaHo BHUMaHMeE Ce OTHENA
Ha BB3MOXXHOCTUTE 3a TIOBTOPHO N3nonsBaxe Ha AC 4ype3 fecopOuus Ha eTuIaLeTara.
ITpenu3BMKaTe/ICTBO B U3C/TEIBAHETO € M3I0/I3BAHETO HA PAa3/IMYHM eBTUHU U OTIAXHU
CYPOBMHIN 32 IIO/Ty4aBaHETO Ha aKTMBHMA BBITIEH, KOETO OM CHYDKIIIO HETOBara IieHa.

Bsixa nsnonssanu Tpu Buaa AC: BbIVIEH, TONTYYeH OT YepelroBy Koctuaky AC-cherry, aktu-
BupaHa BprieposHa isaHa ACF v BbITIEH, O/TyYeH Ypes MMpPOon3a Ha 'bpPBeCHHa VI IONIIMep
AC-RDF. 3a cpaBHeHMe e U3IION3BaH 1 THProBCcKy MpopykT AC-commercial. Ancopbrmsita
Ha eTU/IAleTaT Ce M3BBPIIBA Py TeMIlepaTypa 25 °C, KaTo criefi 24 4 ce ycTaHOBABA paBHOBE-
cHe, IPOOUTE ce IPETEITIAT M Ce IIPECMATAT ChOTBETHUTE aficopbupany Komndectsa. Kato ce
U3IIOI3Ba OOIIMAT 06eM Ha ITOPHTe, MocodeH B Tabmuiia 1 1 mpyeMaiiky, 4e BCMYKM IIOPY ca
TOCTBIIHM 3a aficopbiysATa Ha EA, e TpecMeTHAT TEOPETUYHUAT MAKCHMYM Ha COPOLMA KaK-
to crepa: AC-cherry- 0.37 gEA/g; AC-RDF- 0.13 gEA/g; ACF- 0.07 gEA/g; AC-commercial-
0.50 gEA/g. YcTaHOBEHO e, Ye copOMpaHUTe KOMMIECTBA eTUIAlleTaT ca KakTo cmensa: AC-
cherry- 0.2266 gEA/g; AC-RDF- 0.0923 gEA/g; ACF- 0.0796 gEA/g; AC-commercial- 0.3010
gEA/g. Bixpa ce, 4e aicopOIMATa He ce OCBIIECTBABA B 1Ie/NA 06eM Ha MaTepUauTe.

CrHoHTaHHa U30TepMUYHA lecopOLMs e HabIojaBaHa B IPOAb/DKeHMe Ha 162 yaca Jio yc-
TaHOBABAHE Ha IOCTOSHHO TEI/IO Ha MPpobuTe. 3abp)KaHUTe KOMMYeCTBA eTU/IAIIeTaT ca
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kakro cmenBa: (AC-cherry)- 0.0717 gEA/g; AC-RDF- 0.0267 gEA/g; ACF- 0.0464 gEA/g;
AC-commercial- 0.0826 gEA/g. CopOupaHUsT eTU/Ial[eTaT HAII'BIHO Ce OTCTPAHsABA IPH
HarpsiBaHe npu 80°C B poj'b>KeHMe Ha 5 yaca.

Criepi KaTo ce yCTaHOBsIBA paBHOBeCHUe Ha lecOpOLMATA ca U3MEPEHM afiCOPOIVOHHNTE
M30TEPMU Ha ChOTBETHUTE aKTVBHY BBITIEHN C aficopbupan EA 1 ca cpaBHeHM C’bC CHOT-
BETHUTE Ha YUCTUTe Npobu. PesynTaTute ca npencraBenu B Tabmuia 1.

Ta6auya 1. TekcmypHu napamempu Ha u3xogHu BbvaAeHU U makuBa
c agcopbupaH emuaauemam.

Sample S, V, A/ Vst ViV e Dav,
m2/g cmé/g cm/g cm/g nm
AC-cherry 815 0.41 0.25 0.16 1.55 2.0
EA/AC-cherry 915 0.65 0.08 0.57 0.14 2.8
AC-RDF 153 0.14 0.006 0.13 0.05 7.4
EA/AC-RDF 29 0.10 0.002 0.098 0.02 14.0
ACF 177 0.08 0.06 0.02 3.00 1.8
EA/ACF 16 0.013 0.005 0.008 0.62 3.3
AC-commercial 1043 0.55 0.34 0.21 1.60 21
EA/AC-commercial 495 0.30 0.13 017 0.76 2.4

Apcopbunonno-gecopbunonnute usorepmu Ha AC-cherry, ACF u AC-commercial ca
or I-IV tum, ceriaacHo knacudukanyara Ha IUPAC, xoeTo xapakTepusiupa MaTepuan-
Te KaTo MUKpo-MesonopecTu. Vsorepmara Ha AC-RDF e ot II Tum, koeto e MHAMKAIMA
3a Ha/IM4Ke Ha TIOpH ¢ mo-rofeMu pasmepu. Crel afcopOysTa Ha eTHIALeTaT TUII'BT Ha
M30TEPMUTE Ce 3aIla3Ba, CIe[OBATETHO afcOPOIIITA IPOTHUYA PABHOMEPHO I He IIPOMe-
Hs CBIECTBEHO TEKCTypaTa Ha MaTepuanute. Afncopbunsara Ha eTunanerar Bbpxy ACF,
AC-commercial u AC-RDF npenusBrkBa CHMIHO HaMaisiBaHe Ha 001iust o6eM 1 Ha obema
Ha MUKpomopuTe. Mo)ke fja ce 3aK/II04M, Ye MUKPOIIOPITE Ce 3aI'bIBaT UK ce OI0KMpaT
BXOf0BeTe Ha OyTIIK00OpasHu mopy (aKo MMa TaKUBa) I IIpoljeca Ha afcopbuus. Ilpu
obpaserja AC-cherry ce HabmonaBa HapacTBaHe Ha creldUYHATa ITOBBPXHOCT, OOLINS
o6eM Ha mopuTe 11 06eMa Ha Me30IIOPUTe, CHIIPOBOLEHO ChC CHIHO HAMaJIeHMe Ha padMepa
Ha MuKpormopute. Tosy akTUBeH BBIJIEH BEpOsATHO MMa opu ¢ 6yTinkoobpasuu hopmis,
KOeTO NpefusBuKBa edeKT Ha OIIOKMpaHe Ha BXOAA MM IIpH afcopOIMs Ha a30T, a CTIef
agcop6uyst Ha EA 1 M30TepMuyHa fecopOIiist MOXKe [ia Ce PasLIMPST 3aTBOPEHNTE CTPYK-
TypM 4acTU4HO [2]. PesyntaTure ca o6HagexxgaBaIy 1 oKassar, de CJiefl MOfXOAA1Ia MO-
audukauys uny o6paboTKa 3a IoNTydaBaHe Ha HEOOXOAMMATA TEKCTYPa, AKTUBEH BbIVIEH
OT OTmafHa 6110Maca MOXe fia O'bie M3II0/I3BAH KaTo aficOPOEHT Ha eTU/IALleTaT OT BB3AYX.

brarogapHocTn
Pa6orara e dpuHaHCHpaHa B paMkuTe Ha npoekT KI1-06-H29/2 ¢ ®onn Hayunu uscnep-
BaHUA.

JIuteparypa
[1]. P.Branton, A. Lu, F. Schiith, Carbon 47 (2009) 1005.
[2]. P.Branton, K. Urita, K. Kaneko, Adsorption Science & Technology 28 (2010) 895

KnouoBu AyMU: aKTUBEH BBIJIEH, 6MOMaca, aucop6u1/m, eTuIaneTar.
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81. OLLEHKA HA PCKA OT BUOAKYMYAALMNA HA TEXHOTEHHA
PAAVOHYKAUAWN OT MOYBU U TPAHCPEPA UM NO XPAHUTEAHATA
BEPUIA B YCAOBUATA HA PA3KO 3ATONAAHE

MupaHa BopbeBa*, Mema KoBaueBa

@axkyamem no xumua u dapmayus npu CY ,CB. KA. Oxpugcku®
Cogpua 1164, 6ya. Aketmc bayyvp 1

*E-mail: varbeva.miryana@gmail.com

AKTya/THOCTTa Ha TeMaTa 3a I706aIHaTa IPOMsiHa B KIMMAaTUYHIUTE TApaMeTPU Ipeans-
BMKBa OTPOMEH VHTepec cpefy 001ecTBOTO. VI3sCHIBAHETO HA BIMSHUETO HA Pe3KUTe
U3MeHeHM s Ha TeMIIepaTypara e OT Ba)KHO 3HaYeHNe IPY OTYMTaHe II0BeJleHNeTO Ha pas-
JINYHY 3aMBPCUTENN B OKOIHATA CPefia I e IIPeAIOCTaBKa 3a UTOTBsIHE Ha aJleKBaTHU
puckoBu oneHky. Hacrosiara paboTa e mocBeTeHa Ha BIMSHUETO Ha PSIBKOTO 3aTOIIA-
He BbPXY MOOMTHOCTTA Ha TeXHOTEHHU PafMOHYK/IUAM, OT/ie/IeHI B I09BaTa B CIIydall
Ha aBapysi. LlenTa Ha M3C/Ie[BAHETO € OIpefieNisiHe Ha eeKTa Ha PSISKOTO HOBHUIIABAHE
Ha TeMIlepaTypara Ha OKOJIHATa Cpefia 3a IIepMOJ| OT eiNH Mecel] BbpPXy TpaHchepHuTe
¢dakropu (TP) nousa-pacrennue 3a °°’Co, '¥’Cs 1 **Mn 3a Tpu BuAa mo4uBy oT bbarapus u
USTOTBsIHE HA IPOTHO3HA OLIeHKa Ha PUCKA OT Pa3lIPOCTPaHeH e Ha PAAVOHYK/IU/NTE II0
XpaHUTETHATA BEPUTA C IPUJIOXKEHMe Ha IOy YeHUTe Pe3y/ITaTi. 3a OLjeHKa Ha PasIpoc-
TPaHeHUEeTO 110 XPaHNTeTHATA BepITa ca U3MO/I3BaHNU 06001eH N JaHHY 3a KoeUIieH-
T Ha TpaHcdep u PakTopy Ha 3afbp>KaHe Hpu 06paboTKa HA XpaHy, IYO/MUKyBaHK OT
MesxayHapopHarta areHIus 3a aroMHa eHeprust (MAAE) [1].

EKCHCPI/IMCHT'})T € U3BBPIIEH C IOYBEHN HPO6I/I, B3€TU OT IIOBBPXHOCTHUA 10 cm rmoyBeH
cinoii ot paitona Ha AEIT ,Kosnoznyit”, rp. benene u rp. Henpenuno. I[TouBuTe ca 3saMbpceHN
B 1a00OpaTOpPHM YCTIOBMS C PafMOaKTUBEH pa3TBop, chabpxa ©°Co, *’Cs u **Mn, cref
KOEeTO ca pasjie/leH ! Ha Be 4aCTM U ca KOHIMIMOHVPAHY B IIPO'b/DKEHNE Ha e[IMH Mecel]
npu fiBa TeMneparypHu pexxnma: 15 °C u 40 °C, upes nsnonspaHe Ha KTMMAaTUIHA KaMe-
pa. Crepi ToBa BBPXY IIOUBUTE € 3acajieHa TpeBa IIpu Temnepatypa 18°C u ca onpeznenenn
T® upe3 rama-CIeKTPOMETPUYHO M3MepBaHe Ha crielnpUYHUTE AKTVBHOCTY Ha PaCcTH-
TETHUTE U IIOYBEHUTE HpO6I/I. HO}IY‘{CHI/ITe crotHocTy Ha T® 3a M3CIeABAHNTE IIOYBU N
TeMnepaTypI/I Ha KOHAMIOVIOHVPAaHE Ca IIOKAa3aHM Ha @ur. 1.

Hamnpasenu ca n3sBogyu OTHOCHO BIMAHMUETO Ha PA3KOTO 3aTOIUISAHE B IPOABIDKEHIE HA
elH Mecel] BbPXY TpaHcepa Ha U3CTeABaHUTE PafUOHYKINAN. [I0Ka3aHO e BIMSIHNIETO
Ha [TIOYBEHNUTE XapaKTePUCTUKM BbPXY MOOM/THOCTTA HA PAAMOHYK/IMANTE B IIOYBY, KOH-
TVIIVMOHMPAaHY IIPY YCIOBMUATA HAa TOPENIO /IATO U MPOJIeT/eCeH.

C nomouira Ha Hoaydenute croitHocty Ha T u ganum or MA AE 3a Tpancdep o xpaHu-
Te/IHaTa BEPUTa € IIPEeCMETHATO KaKBO KOMMYECTBO PAfMOHYK/INA, HOCTBIN/I B OYBaTa
1je IOCTHUTHe 10 YOBeKa IT0 XpaHMUTe/THATa BepITa [I0YBa-PacTeHNe-KUBOTHY (KpaBa. OBIIA.
K03a)— MJIIKO, MecO— 4oBeK. [TolydeHuTe JaHHY ca CPAaBHEHU C JOMYCTUMUTE CTOMHOCTI
OT 6'BITaPCKOTO 3aKOHOJATENICTBO U € OLIeHeHa OITACHOCTTA 3a YOBeK. 3a TasM Lie/l ca U3-
HOJI3BaHM JAHHM 32 3aM'bPCABAaHNA Ha T04BY B 6/130cT 1o Al Tuwaitha sigpena momrazka.
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(Puaypa 1. EKkcnepumeHmanHo onpegeneHu mpaHcdepHu hakmopu
nouBa-pacmeHue.

Taka Hampumep, npu 3ambpcaBaHe ot 77 Bq/g 3a 'Cs mpecmATaHMATa NOKa3BaT, 4e
MJIAKOTO U MeCOTO IpY MaKCHMaTHUTE CTOTHOCTY Ha TpaHChep [0 XpaHNUTeTHATA Be-
pura ca HeTOIHN 3a YIOTpeba, opH Clel TepMIUIHA 06pabOTKa KaTo IedeHe i BapeHe. B
CydYail Ha 3aMbpcsABaHe Ha mmoysara oT 250 Bq/g 3a ©°Co, MecoTo u MIAKOTO OT KpaBa,
OBI|a I KO3a Ca HETOJZHM 3a KOHCYMalLlMsA B C/Iy4ail, Ye IIOYBEHUTE XapaKTePUCTUKI CbB-
majiaT ¢ Te3M Ha mousara ot rp. Hemenuno.

C nsmnon3BaHe Ha IIOTy4Y€HUTE OT HaC T® ca usuncieHu MaKCUMaTHUTE CHeLU/I(l)I/[‘-IHI/I aK-
TUBHOCTU Ha IIOYBUTE 3a TPUTE U30TOIIA, IIPN YUNTO Tpchd)ep II0 XpaHUTE/IHAaTa BEpuUra
XPaHUTETHUTE IPONYKTU (MCCO, M]IHKO) ca 6e3oIacHu 3a KOHCyManus.

ITony4yeHnTe pe3yaTaTyl MOKa3BaT, Ye PA3KOTO HMOBUIIABaHE Ha TeMIlepaTypaTa B IPO-
I'b/DKeHMe Ha 1 Mecell, Cjef, paiMOaKTMBHO 3aMbpPCABaHe Ha IIOYBUTE OKa3Ba BIMAHIME
BBpXY TpaHcdepa Ha *’Cs, ®°Co u **Mn B cucreMara [1o4Ba-pacTeHue U CIefiBa Ja ce OT-
YMTa HpU IPOTHO3HM PUCKOBY OLIEHKM Ha OIACHOCTTAa OT TpaHCdep 10 XpaHUTeNTHaTa
Bepura. IlosHaBaHeTO Ha BAMAHMETO HA PEe3KUTE USMEHEHM A HA OCHOBHU KIVMMAaTUYIHNI
IapaMeTpy BbpXY TpaHcdepa Ha pafMOHYKIMANTE OT pa3INYHM TUIIOBE IIOYBM 110 Xpa-
HUTEIHATa BEpPUTa € Ba)KHa HACOKA 3a M3TOTBsAHE Ha O'bP3M 1 aJleKBaTHYU PUCKOBY OLieH-
K B cnyqaﬁ[ Ha sAxpeHa aBapyA, B YCIOBMATA HAa ITOJIEMUM Bapyanuy B TEMIIEpaTypaTa Ha
OKOJIHATa Cpefia.

JInreparypa

[1]. TAEA, Handbook of parameter values for the prediction of radionuclide transfer
in terrestrial and freshwater environments, International Atomic Energy Agency,
Technical reports series No. 472, Vienna, (2010), p. 194.

KnouoBn AYMMW: paAVOHYKINAN, IIOYBY, XpaHNTETHA BEPUTA, PUICKOBA OLI€HKa
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82. CEH30PHU EAEMEHTU, OPMUPAHU HA OCHOBATA
HA HAHOKOMMO3WUTWU OT METAAHN OKCUAWN

I AmanacoB8a'*, T. AunoBa', I ABgeeB3, A. AurkoBcka? u H. HegankoB82

"MiHcmumym no obwa u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
2MlHcmumym no enekmpoHuka — BAH
Cogpua 1784, 6ya. Lapuepagcko woce 72
SMlHecmumym no usukoxumua — BAH
Cogpua 1113, ya. akag. I. boHueB8 64.11

*E-mail: genoveva@svr.igic.bas.bg

ITpes mocnegHNUTE TOAMHN 3aMBPCABAHETO HAa Bb3/JyXa Ce IPEeBbPHA B OCHOBEH €KOJIO-
rudeH npobnem. [a3oBuTe CeH30pM ca OCHOBHA YaCT OT CUCTEMUTE 32 KOHTPOJ Ha Ka-
YeCTBOTO Ha Bb3yXa. VI3MCKBaHM K'bM CbBPEMEHHIUTE CEH30PHMU €IeMEHTH Ca BUCOKa
YYBCTBUTETHOCT, CEJIEKTUBHOCT K'bM OIIPeJie/IeHI Ta30BM KOMIIOHEHTH, O'bP30/ieiiCTBHE,
CTaOMTHOCT, HAaJeXJHOCT M YCTOMYMBOCT Ha PasIM4YHM TEMIIEPAaTYypPHU, €leKTpoMar-
HUTHM U IP. Bb3JENCTBUA M He Ha MOCIEIHO MACTO -[OCTBIIHA IieHa. IIoTynpoBOfHN-
KOBITE METAJTHU OKCUJV Ca Cpef Hail-4ecTo M3II0/I3BaHUTe MaTepyasu 3a Chb3laBaHe Ha
ceHsopu, GrarogapeHne Ha TexHUTe 3abeneXxntenHy GU3NIHU ¥ XMMUIHM CBOVICTBA.
Enna BB3MOXXHOCT 3a IOJKOOpsiBaHe HA TEXHUTE CBOJCTBA € GOpMUpaHe Ha KOMIIO3KUT
WK ChefMHeHue ¢ Apyru okcupn. ZnO e efyH OT Hall-obelaBalinTe M HaJeXKJHU Ma-
Tepuasy, Mopajy crenuduUIHNTe My CBOJMCTBA KaTO ONTMMAaTHa IPOBOAMMOCT, HICKA
TOKCMYHOCT, HUCKA Il€Ha, XMMWYHA ¥ TePMUYHA CTaOMIHOCT, KAKTO ¥ CIIOCOOHOCTTA
My fla M3PacTBa JIECHO B PA3MMIHM HAHOCTPYKTypu. [pyr Takbs okcup e TiO,, mobpe
U3BeCTeH OlarofapeHue Ha BUCOKAaTa MY XMMMUYHA CTAaOMIIHOCT, QYHKIMOHATHOCT Ha
[TOBBPXHOCTTA, GOTOKATATUTUYIHA aKTUBHOCT, aHTMOAKTEPUAIHU CBOMCTBA, KAKTO I
6uocpBMecTUMOCT. Tesu okcupgu, ZnO u TiOz, MMaT OT/INYHM CBOJICTBA M CXOfHa 3a6-
paHeHa 30Ha, KOETO € IIPeIOCTaBKa TAXHOTO KOMOMHIPaHe a JOBefe K0 MofgoOpsiBaHe
Ha CEH30pHMUTe CBOVICTBA. [Ipyr moaxop 3a mopobpsiBaHe Ha CBOJICTBATa Ha CEH30PHMSA
eJIEMEHT e Ch3JlaBaHe Ha HAHOCTPYKTypupaHa Mopdornorus. IIpes mocnegHnTe roANHMA,
MMIIY/ICHOTO 71a3epHo otrnarade (PLD) BB BB3AyX npu aTMocepHO HansAraHe (in open
air) ce ;0Ka3a KaTO TEXHOIOTW 3a JIECHO M €BTUHO IPON3BOACTBO Ha CMTHO OPECTY Ha-
HOCTPYKTYpH, U3TPajieHN OT HaHOYacTUIM. B TakaBa cpena, ns-nasepHa abnanus Bogu
1o 00pasyBaHeTO Ha HAHOYACTUIIV M/VM/IM arperaTy OT HAHOYACTHUIIN B ITa3MeHM s (akern
B 671M30CT {0 MMIIeHATa, BCIEACTBNUE Ha O'bp3a KOHAEH3AMsI Ha abIupaHus MaTepuai.
Tasu TeXHONOrYA MO3BOJIABA CH3JAaBAHETO HA XMMMUYECKM YVMCTY HAHOCTPYKTYPH, T
KaTO METOJja Ha Cb3[jaBaHeTo UM e ¢pusudeH. [[pyro npeauMCcTBO e TUIICaTa Ha BAKYyMHa
cucTema.

O6exT Ha TOBa M3C/efBaHe ca KOMIIO3UTHU HAHOCTPYKTYpH, nonydeHu upe3 PLD BbB
BB3/IyX Npu aTMOC(epHO Ha/lATaHe U BB3MOXKHOTO MM IPUIOXKEHUE KATO CEH30PHM
enemeHT. HanokoMnosuTuTe ca nsrpajieHy Ha OCHOBaTa Ha MeTaaHuTe okcuau ZnO u
TiO,. [1peKTHOTO Ch3/laBaHe Ha HAHOYACTUIIM TIPY JTa3epHa abals TPy aTMOCHEPHO
HafAraHe, opMupa cioxxHM 3D HAHOCTPYKTYPH CbC CHTHO Pa3BUTA IIOBBPXHOCT, KOETO
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Quaypa OmKAUK (S) Ha HAHOKOMNO3UMEH CEeH30PEeH eAeMeHm, (hopMUpaH Ypes
AasepHa abaauusa Ha: (a) 5 wt % TiO, 8 ZnO u (6) 10 wt % TiO, 8 ZnO
MuWweHa Ha pa3AudHU 2a308e ¢ KoHueHmpauua 30 ppm.

IIpeAnonara Bb3MOXXHOTO MM IIPUJIOKeHNEe KaTo CeH30pHN eneMeHTH. CTPyKTypuTe ca
KPUCTaTHY KaTo mpeobnafasamara dpasa e ZnO. Habmropasa ce u pasara Zn, TiO,, kato
C yBenM4YaBaHe Ha ChABbPKaHMeTo Ha TiO, B MyuImeHara, ce yBennyasa 1 mponeHTHOTO K
CBHIBP)KaHNE B HAHOCTPYKTYypaTa.

Ha ¢urypata e npencraBeH OTKIMKDT (S) Ha pa3IMyYHNU ra30Be Ha HAHOKOMIIO3VTHM CEH-
30pU C pas3nu4HO Chbpkanue Ha Zn, TiO, pasa B cperata Ha ZnO. CeH30pHUAT eNleMEHT
B/IM3a B paboTeH pexxuM upes obnpuBate ¢ UV cBernnHa. HabmonaBa ce HapacTBaHe Ha
OTK/ZIMKA HAa BCMYKYM T€CTBAaHM Ia30BM KOMIIOHEHTH C yBeanaBaHe Ha CBADPIKAHMETO Ha
Zn,TiO, ¢dasa, KaTo Hali-CHIECTBEHO TO € 3a MapuTe Ha NH, u CO (moBeye o1 8 WbTH).
ITogo6psABaHeTO Ha OTK/IMKA Ce 'BJDKY Ha IPEHOC Ha 3apsf Mexly ABara okcupa. [Tomy-
YeHNTE pe3y/ITaTy IOKa3BarT, ye 3a fla ce IOy4aT M0-J00py CEH30PHM CBOIICTBA, ChCTa-
BBT HA N3II0/I3BAHNA HAHOKOMIIO3UT TpH6Ba na 6’1),[16 OIITMMU3VIPAH.

brnarogapHocTn

DyHaHCOBUTe CpeficTBa ca o mpoekT KII-06-H37/20 ,,0opMupaHe u GpusndHu CBOJCTBA
Ha KOMIIO3UTHM HAaHOCTPYKTYPM OT MeTa/IHM OKCUAU 1 6raroponnu Meranu”, Konkypc
3a puHaHCHpaHe Ha QyHAAMEHTAa/THYU HayYHY U3cnenBanus - 2019 r., ®HN.

Knro4yoBu gymm: ceH3opy, KOMIO3UTH, HAHOCTPYKTypu, PLD in open air.
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83. AB INITIO MOAEAVPAHE HA MEXAHNU3MW HA NPEBNOTUYHN
PEAKLUMN: OT POPMAMUA AO XUMOKCAHTUH

C. CaaBoBa*, B. EHueB

MHcmumym no obwia u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11

*E-mail : st013629@student.spbu.ru

IToneto Ha mpe6MOTHYHATA XMMUS € IOCBETEHO Ha Pa3bMpaHeTO KaK OT MO-IPOCTH Cb-
e[IVHEHSI MOXKe Jia Ce CTUTHe [0 mo-cnokHu 6momonekynu kato JHK n PHK. Hyxkre-
o6asa XMIIOKCAHTMH € BK/TIOYeHa B HYKJIEO3V/ja MHO3MH, KOJITO OOMKHOBEHO Ce HaMupa
B TPHK 1 e oT cbllecTBeHO 3HaUeHMe 3a IIPAaBUTHOTO IIpeBeXX/JaHe Ha TeHeTUYHMS KO,

ITpes 2004 r. Lagoja 1 Herdewijn [1] ce onuTBar ga OTTOBOPAT Ha BBIIPOCA, AU XUIIO-
KCaHTMH'BT MOXKe fia O'bjie IIONTy4YeH Ype3 KPaTbK pPeaKIMOHeH II'bT, 3alI09BaMIKN OT I/IU-
quHaMug, Kapbamup n mpaBdena kucenuua (Qur. 1). B ekcnepumenTanHara pabora Ha
Lagoja n Herdewijn [1], cxemaTu4HO e omycaHoO o6pa3yBaHeTO Ha XMIIOKCAHTMH, KaTO
ce 3aIl04Ba OT ropecrioMeHaTuTe npekypcopu. O6pasyBaHeTO Ha XUIIOKCAHTUH € OUIO
[IOTBBP/IEHO C IOMOLIITA HAa MAaC-CIIEKTPOMETPUSI C BICOKA pa3fiennTe/Ha ClIOCOOHOCT ¥ C
15N-6ensi3an kapbammj KaTo usxoneH marepuan 3a HPLC ananmus.

0
JI\/I\'H2
H,N

glycinamide

hypoxanthine

urea diformyl urea

Quaypa 1. CuHMes Ha XUNOKCAHMUH OM 2AULUHAaMUG U gUOPMUA-
kapbamug cnopeg Lagoja u Herdewijn [1].

Hen Ha IpENCTaBEHOTO TEOPETUIHO M3C/I€ABaHE € HAMJIPaHE Ha pEAaKIIMOHHM A II'BT, 110
KOJVITO ce IIomy4yaBa XMIIOKCAHTMH OT Kap6aMI/I,II, MpaB4€Ha KMCeINHA U INMIMIVHAMUL B
KOHAE€H3MPaHa Cpefia, KOATO UTrpae po/id Ha KaTaan3aTop 1 YCTAHOBJABaHE HAa MEXaHM-
3MUTE, I10 KOUTO C€ M3BDPPIIBAT PEAKIMUNTE.

3a MopienpaHe Ha MeXaHM3Ma Ha peaKIMNUTe ¥ ONTMMMU3ALMA Ha TeOMETPUNTE Ha pe-
areHTNTe, NIPOAyKTUTE U Npexonnute cberoanus (TS) ca mposenenu ab initio (MP2 u
SCS-MP2/cc-pVDZ) KBaHTOBO-XMMMYHM U3YUCIEHUA. BCMUKY M34MCTIEHNA ca U3BBP-
LIeHN C M3Io/13BaHe Ha mporpamara GAMESS.

Hue npeparaMe MexaHM3MM Ha aBTOKaTQIMTUYHM peakiyuy 3a o6pa3yBaHeTO Ha JiU-
dbopmunkapbamuy ot KapbaMuz M MpaByeHa KMCeNHA U Ha PeaKIusATa Ha KOH/eH3a s

212

fObunetiHa Hay4Ha cecun, nocBemeHa Ha 100-2oguwHUHama XumMmuA Ha noBbpxHOoCcmMma
om posKgeHuemo Ha akagemuk leopau bausHako8

duaypa 2. PearkyuoHHu nbmuwa om Kapbamug u MpaBueHa KuceAuHa go gudopmuAkabpa-
Mug (cmbnKu 1 U 2) u om gudopMuAkapbamug u eAUYUHaMUg go XUNoKCaHMuH
(cmbnKku 3—8). PeazeHmbm e usobpaseH Hag cmpeAkama.

Ha [JIMIVHAMUJ, 1 AudopMuIKapbaMui, Bofiela 10 06pa3yBaHeTo Ha XUIIOKCaHTHH. Ka-
TANIM3aTOP'BT B I'bPBATA PEAKINsI € MpaBYeHa KICeNHa, a BbB BTopaTa - fudopMmuiakap-
6amup. IIpegnoxxenust peakimoner MmexauussM (Our. 2) mokassa, 1e N3- u N9-atomn
Ha XMIIOKCAaHTHH ITPOU3XOX/AT OT Kapbamuz B cbriacue ¢ 'H IMP excriepumenTa u °N-
6ensizaH KapbaMu[, M3MONI3BaH KaTO U3XOHeH MaTepuar B [1].

IIpencraBeHNTE MEXaHU3MY OTTOBAPAT Ha BbIIpocuTe 3ao Lagoja n Herdewijn [1] He ca
ycIenu fa Moay4at HUTo AudopMmIKap6aMuy dpe3 HarpsiBaHe Ha KapOaMIJ ¢ aMOHIEB
dbopmmaT, HUTO XMIIOKCAHTUH 4Ype3 HarpsBaHe HA CMeC OT IIMLMHAMUJ, KapbaMuy u
amonneB ¢popmuar. OTTOBOPBT €, Ye aMOHUMEBUAT GOpMUAT HEe MOXKE fia [efiCTBA KAaTo
KaTanamusaTop, HOCell| IIPOTOH 3a pa3/iiKa OT MpaByeHaTa KucenuHa. [1o To3u HaumMH pe-
akyusATa Ha GOpMuUIMpaHe Ha KapbaMuj| He MOXKe f1a IPOTeYe.

brarogapHocTn
Tasu paborta e nogkpenena or MOH upes Haryonanna Ilporpama ,Magu y4eHn u
MOCTAOKTOpaHTH , ofobpena or DCM # 577 /17.08.2018.

JIuteparypa
(1]. I M. Lagoja, P. Herdewijn, Chem. Biodiversity 1 (2004) 106-111.

KnouoBu aymn: Hpe6I/IOTI/I‘IHa XUMINA, KBAHTOBOXMMMWYHN USUYUCICHNU A, (bOpMaMI/IJI,
ABTOKATAJINTUYIHN peaKIUNn
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84. MUKPOBMNOAOI'MYHO PA3IrPAXXAAHE HA AUXAOPETAH

LIB. MbpBaHoBa-MaHueBa*, E. BacuneBa, B. bewkoB8

MHcmumym no uH:keHepHa xumua — BAH
Cogpua, 1113, ya. ,Akag. I. boHuyeB*, 6. 103

*E-mail: mila_parvanova@abv.bg

3a pmexanorennpaHe Ha 1,2 guxnopera (DCE) oT oTnagbuHM BOAM € U3IOI3BAH MMO-
6unnsupan Xanthobacter autotrophicus JG10. Konnentpaunnre Ha DCE ca choTBeTHO
0.1 m 0.15 r/1. MUKpobHUTE KIETKM, MMOOVIN3UPAHY BBPXY IIEPIUT, YCIIELIHO IIPEOo-
JISIBaT MHXMOMPAHETO, KOETO ce HabMoflaBa IIpU M3IION3BaHe Ha CBOOOMHA KYNTypa I €
CBBP3aHO C HAaTPyNBaHe HAa MEXJVHHYU NPOAYKTHU, KaTO XJIOPETAHON U XJIOpalleTanje-
xup. ToBa e 1 mpu4MHATA IOPAfM KOSITO IIPY CBOOOHATA KY/ITypa € 3aTPYAHEHO OTHeNA-
HeTO Ha BTOPUA X/IOPEH aTOM JOKOTO IIpY MMOOMIN3MpaHAaTa TOJI 3aII04Ba Jja Ce OTHEIA.

BbBenenue

1,2 gpuxnoperas (DCE) e XxaJloreHHO ChefjuHeHNe, MMPOKO U3I0I3BaHO B MHYCTPUATA,
06MKHOBEHO 32 IPOM3BOACTBO Ha (anBUHIII XI0pKf,. Toll e MOTeHuaneH KaHIJepOTeH 1
eMucunuTe My TpA6Ba fa 6'baT CBeJeHY JO MMHMMYM, KaTO Ce CIIa3BaT CTPOTY eKOTOT Y-
Hu pasmopen6u. ToBa Hanara M3MONI3BaHETO HA Pa3HOOOPA3HY METO/M 3a IIPEYNCTBaHe-
TO Ha OTMAJBYHNMTE BOXY OT TO3M TUII TPON3BOACTBA. Hali-mogxomsin u renecpobpas-
HU, OT/IMYABAILIY Ce C TO/ISIMA I'bBKaBOCT Ca MUKPOOMOIOTMYHUTE METORM.

ExcepuMeHTaTHY YCIOBMA U PE3y/ITATH

ExcnepumenTynte ca mposefenn B 6uopepmentarop (New Brunswick Scienti fi ¢, Edison,
NJ) c o6em 500 M1 mpu mepropnHu ycaosus, 30 © C u ckopocT Ha pasbbpkBane 200 060-
porta. IIponecute Ha fexanoreHupaHe 6sxa MpoBefeHN C IbPBOHAYATHY KOHIIEHTPALI U
Ha cy6crpar ot 0.1 /1 1 0.15 T/711, ChOTBETHO CbC CBOOOSHI U MMOOMIU3MPAHU KIIETKIL.

CpaBHUTENTHOTO rpadMuHO N306pakeHNe MY CBOOOJHNTE M MMOOMIN3MPAHM KIIET-
KM IpU NPOIECUTE Ha [ieXaJloreHupaHe e npefcraseHo Ha ®ur. 1 u 2. Pesynrarure ot
€KCIIEpPMMEHTUTE C HadyajHa KoHUeHTpauus 0.1 r/1 Ha 1,2 AuxXIopeTaHa ca IpeficTaBeHn
Ha @ur. 1. IIpu cBobogHMTE KIeTKY 3a epyof oT 90 yaca KOHIEHTPalMATa Ha XJIIOPUU-
Te e 0.033 1/, T.e. T4 e IIOJIOBMHATA OT CTeXnoMeTpyuyHaTa cToitHocT (0.07 r/m). IIpu nmo-
OunusupaHnTe KIeTky cnefi 90 Jac 3aIoyBa OT/ENAHETO Ha XJIOPUIHM JIOHU OT BTOPUA
XJIOpEH aTOM Ha MOJIEKy/IaTa ¥ KOHIIeHTpauusATa uM gocrura fo 0.05. BeposAaTHo Harpyn-
BAaHETO Ha MeXX/IMHHM CheJUHEHN A B CPeflaTa € IPUUYMHATA, IIOPaJy KOATO He MOXKe fla ce
OT/ie/M 300110 M/IV HAI'BTHO BTOPUAT aTOM.

Ha ®wur. 2 ca mpecTaBeHy pe3ynTaTuTe OT IPOBEJEHNTE eKCIIEPMMEHTH C Hada/THa KOH-
uentpanus 0.15 r/a Ha 1,2 guxmopetan. [IpodunnuTte Ha OTHENAHETO HA XJIOPUJUTE € Ch-
M KAKTO IIPY ITO-HMCKATAa KOHIEHTpaluA.

B 3aknioueHue Moxke Ja KaXeM, 49e I/IMOﬁI/ITII/ISI/IpaHI/ITe KJIIETKI 6HaFOHpI/IHTCTBaT oa 3a-
IIOYHE OTAENAHETO Ha BTOPYA XJIOPEH aTOM a CPhIIIO TaKa T€ Morart f1a 6"b,HaT M3IIO0/I3BAHN
MHOT'OKpaTHO. OTKBCBAHETO UM OT HOCUTEIS 3aII0YBa cien 30 JOE€H.
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Quazypa 1. CpaBHeHue Ha GuoAO2UYHOMO paszpaskgaHe Ha 1,2 guxaopemaH Mexkgy cB8060g-
HU U UmMoOBUAU3UpPaHU KAeMKUu om wama Xanthobacter autotrophicus GJ10. MopBo-
HauyaAHa KoHueHmpauua 0.1 2/a Ha 1,2 guxaopemaH.

®uaypa 2. CpaBHeHue Ha BuorozudHOMO pasaparkgaHe Ha 1,2 guxaropeman mex<gy cBobog-
HU U UMOBUAU3UPaHU KAeMKU om wama Xanthobacter autotrophicus GJ10. Mpu
nvpBoHayanHa KoHueHmpauua 0.15 2/a Ha 1,2 guxaopeman.

bnaromapraocTu

Tasu paborta e mopkperneHa ot mpoekT DN 17/4. ABropuTe 6Mxa MCKaaM fa M3KaxKaT
cBosiTa 6marogapHocT Ha oHpa 3a HAYYHY M3C/IeABAHIA KbM MIMHUCTEPCTBO Ha HayKa-
Ta 1 o6pasoBaHMeTo Ha Peny6uka boarapus.
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85. AHAA3 HA NOBBLPXHOCTTA HA Ni/Co,O, U Ni/NiCo,0,
KATAAUSATOPU NMOAYHEHWN YPE3 IN SITU PEAYKLUNA C N H,
3A MPUAOXKEHUE B UINHK-Bb3AYLLHN KAETKA

A. HuronoBa'*, M. fabpoBckal, I. PalikoBa?, E. MaageHoBa?, A. BaagukoBa?

"MHcmumym no kamaau3 — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
2lHCMuUmMymM NO eAeKMpPOXUMUA U eHepaulHu cucmemu — BAH
Cogpua 1113, ya. akag. I boHye8 6a. 10

*E-mail: dimi@ic.bas.bg; dimi_nik@abv.bg

ITpon3BOACTBOTO HAa YMCTO €MEKTPUYECTBO Ype3 eIEKTPOXMMUYHA PeaKLMA MMa BaskKHa
poiA 3a MofOOpsABaHe YCIOBMATA HAa XXMBOT Ha XopaTa. MeTan-Bb3fyLIHUTe 6aTepun
Ca 4acT OT IIOAXOAUTE 3a 3e/IeHa eHepIus, TPV KOUTO e/IeKTPUYECTBOTO Ce TeHepyupa OT
e/IeKTPOXMMMYHATA [BOJIKa MeTas (e/leKTPOIO3UTUBEH MeTan OT rpymata Mg, Zn, Al,
Fe, Ca, Li) u KMCTIOpOAI, KOITO Ce JOCTaBA OT Bb3Ayxa. OT M3OpoeHNUTe MeTanu, LiuH-
KDBT € Hall-aKTMBeH BbB BOJHM efieKTponuTi. OCHOBHUTE NMPEAVMMCTBA Ha CUCTeMara
LVHK-BB3JYX, KaTO BUCOKA €HepruifHa IUI'bTHOCT, HUCKA IjeHa, HeTOKCUYHOCT, paboTa
B'bB BJIa)KHA Cpejia, ONpefleNAT 3aCU/Ie N MHTepeC K'bM CUCTeMaTa 3a aKyMy/IupaHe Ha
eHeprus oT BEV u npuioxxeHne B e1eKTpoMo6unHocTTa. OCHOBHUAT IPOO/IEM Ha IIMHK-
BB3[IyLIHUTE 6aTepyu e MaIKOTO BpeMe Ha XIBOT (OpOAT Ha paspsAR/3apAfHNUTE LUKIN),
KOeTO € CBBP3aHO C JerpafjaliliATa Ha eeKTPOAMUTe NPU LUKIUPaHe U BOAU IO 6BP30
HOHJDKaBaHe Ha KalalTeTa VM.

Karon st (ra3o-gny3MOHHUAT €leKTPOJ) B UMHK-BB3AYLUIHUTE CUCTEMU € U3TPaJeH OT
IBa CTIOAL: Ta3-AMUQY3MOHEH CIIOif, KOMTO CITY>KM 32 TPAHCIIOPT Ha KMCTIOPOJA U KaTaluTH-
YeH C/I0J1, KOMITO OCUTYpsIBa IIPOTUYAHETO Ha eIeKTPOXMMUYHATA peakuusa (pefyKisa
Ha KJICJIOPOJL TI0 BpeMe Ha 3apsJ| U OKJC/IeHMe, T.e. OT/Ae/IAHe Ha KUCTIOPOJ, IIPY 3apsAx), B
KOMOMHALNA ¢ MeTajleH TOKOBOJ,. IIpe3 mocnefHITe TOAMHM Ce IIPOBEX AT MHTEH3UBHI
U3CIefBaHMA 32 3aMAHA HA KaTaIM3aTOPUTE OT OIaTOPOJHM MeTalu dpe3 pa3paboTBa-
HETO Ha 6M(1)yHKIU/IOHa}IHI/I OKCUJTHV KaTa/ln3aTopy Ha IPEXOTHUTE METAIN C IIEPOB-
CKIUTHA, IMPOXJIOPHA U WINMHEIHA CTPYKTYpa, MHAUBUAYATHN OKCUAN VI TEXHU CMECU.
Haii-nepcrieKTMBHUTE 32 MOMEHTA KaTaau3aTopyu ca GopMupaHuTe Ha 6a3a Ha KOMIIO3M-
TH KaTanusarop/meran cbe Ag, Nin/mmu NiCo,O,.

Ifenta Ha M3C/eNBaHETO € aHANUS HA MOBBPXHOCTTA Ha KommnosutHu Ni/Co,0, u Ni/
NiCo,0, karanusaTopu, MOTy4eH! Ipe3 NHOBATUBEH MIOAXO] 32 MHKOPIIOPUPAHE U XO-
MOTeHM3MpaHe Ha MeTa/leH HUKeT ¢ 61dyHKI[MOHAIeH OKCIA, OCHOBABAlll Cce Ha in situ
MOKpa pefyKIusa Ha HMKenoBa con. OyaKBaHMATA Ca 32 IO-BUCOKA JUCIIEPCHOCT U TO-
Zobpa KOHTAKTHA HMOBBPXHOCT MeXAy dacTuuute Ni 1 dacTuiute Co,0, n NiCo,0,,
IIOCTUTHATO 4Ype3 XMMMYecKaTa peaklMs, B CpaBHEHME C TPAJULMOHHUS IIOAXON Ha
MeXaHMYHO CMeCBaHe, KaTo I10 TO3M HAYMH Ce M30erHe armoMepanysiTa Ha HUKe/a U ce
nof06py eNeKTPOHHATA IPOBOAMMOCT Ha MaTepuaia.

Huken-copppxamure komnosuty, Ni/Co,O, n Ni/NiCo,O,, ca cuHTe3supaHu 4pes oT/iara-
He Ha MeTajIeH HuKen (70 Mac. %) Bbpxy npaxoobpasuu Co,O, mmm NiCo,O, karanusaropn
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(®uaypa 1. CEM uzobpaskeHus npu yBeauueHue x 10 000

npu pepykuua va NiClL-6H,0 ¢ xuppasun monoxuppar (N,H,-H,O) B ankanna cpema u
etuneH rkon (ET). VisnonsBanute MeTonyu ca peHtreHo¢asos aHanus (POA), ckaHupa-
1ma enekTpoHHa Myukpockomus (CEM) u HucKoTeMIlepaTypHa afcopOuys Ha asor.

PeHTreH0(a30BMAT aHANMN3 MOTBBPXKAABa I'b/IHA PEAYKIMA Ha HUKEJI0OBAaTa COT O Me-
Tasn. PasmepsT Ha Co,0, MpaKTHYECKM He Ce MPOMEHA B YC/IOBUA 3a CUHTE3 OT 33.6 1o
32.8 um B Ni/Co,0,. Cnabo napactsane ce peructpupa npu NiCo,O, wactuiy, ot 15.6
mo 18.0 um B Ni/NiCo,0O,. IToTBbpxfiaBa ce B3aMMOJENCTBIE MO BpeMe Ha PETYKIIMOH-
HUA Ipollec MeXAY 9acT oT Ni** jioHuTe n Co,0,, Bomemo mo momy4asane Ha NiCo,O,.
HacTbrBa 1 9acTMYHA PEAYKI[MATA HA HUKEN OT CTPYKTypara Ha usxoguus NiCo,O, 6u-
(byHKLMOHAIEH KaTa/In3aTop 10 cMeceHa OKCuaHa dasa Nil_XC02+XO4, cbCcTaBnsgBaiia 2 %
ot cbcraBa Ha Ni/NiCo,O, KoMIo3uT.

CEM n3obpaxenusra (Pur. 1) mokassaT hopMupaHe Ha ApebHH, FOOpe fUCIEPIUPAHU U
CXOIHU IO pa3Mep MeTa/lHV HUKeIOBU YaCTULM CbC chepudHa dpopma.

ITpodunbT Ha pasHpefe/eHNeTO Ha IIOPHUTeE IO pPa3Mepy 0Ka3Ba IOKPUBaHe Ha IIOBBPX-
HOCTTa Ha ABata 6udyHkmonanan katanmmsaropa Co,0, n NiCo,O, ¢ meTanen HuKen:
6JI0KMpAT ce MO-MaJKUTe Me30IIOPY OT TONIeMUTe MeTaTHY HUKETIOBM YacTUIN, 32.6 HM
npu Ni/Co,O, n 27.0 um nipu Ni/NiCo,O,, u ce 3amrbnBar no-rojieMuTe mopu, BOJEIO 10
CMJTHO MOHVDKEHe Ha CIelnpIYHaTa HOBBPXHOCT.

OueBMUIHO €, Ye NIPeIOKEHNAT METOJ, 32 CMHTe3 IpeJjlara nojydaBaHe Ha AMCIEePCeH
METaJ/IEeH HUKEI M Ha IIO-MHTUMEH KOHTAKT Me>1<;1y YaCTUIUTE Ha 6]/[(byHKLU/IOHaTIHI/ITe
karaymmsaropu Co,0O, u NiCo,O, ¢ MeTaHUTE HUKENOBU YaCTULIU.

brnarogapHocTn

VscnenBaneto e puuancupano or ®HNM nva MOH no npoext MHOBMU (morosop KII-
06-H27-15/14.12.2018 r.) 1 e YacTUYIHO MOAKpemneHo oT HaljmoHanHaTa MbTHA KapTa 3a
Hay4YHOM3CIIefoBaTencKu nuppacTpykrypu (2017-2023) mpuera ¢ [IMC Ne569/31.07.2014:
CoxpaHeHue Ha eHeprus u BogopopHa eHepretuka (HV CEBE), c punancoBata mogkpe-
na Ha MOH 1o forosop Ne JJO1-160/28.08.18 r.

KnroyoBu gymMu: UMHK-Bb3IYIIHN KI€TKM, PEAYKINA C XUPAsUH.
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86. XPS NSCAEABAHE HA CAOEBE OT TiO,-ZrO,
3A AHTUKOPO3MOHHU NMOKPUTUA

M. Wunouka',*, . CmambonaoBa', A CmoaHoBa ', H. BoxKoB2, H. BosKoBa?2

"MiHcmumym no obwa u HeopeaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
2MiHecmumym no cusuroxumua — BAH
Cogpua 1113, ya. akag. I. boHueB 64.11

*E-mail: shipochka@suvr.igic.bas.bg

CpaBHeHI/I Ca IIOBDPPXHOCTHUAT CHCTAB I XMMMNYHOTO CHCTOAHME HA aHTUKOPO3MOHHU
cnoese ot TiO,~ZrO,, HaHeceHM BbPXY HUCKOBDBIIEPOAHA cToMaHa. CioeBeTe ca Momy-
YeHU OT JIBa BUJIA IIUPKOHMEB TIpeKypcop: opranuyen Zr(OBu), (cepus B) u Heopranu-
YyeH ZrOClZ~8HZO (cepust A) upes 307 ren MeTop, (TexHUKa noransHe). Punannara tep-
MuuHa 06paboTKa e IpoBefieHa Ha BB3AYX IPK 3 pasnudHu TeMiepatypu: 300, 400 1 500
°C. TecToBeTe 3a KOPO3MOHHA YCTOMYMBOCT ca U3BBPIIEHN B cpefia oT 3.5% NaCl.

IToBbpXHOCTHUTE XapaKTEPUCTUKM U €NeKTPOHHATa CTPYKTypa Ca M3C/Ie[[BAHM 4Upe3
peHTreHoBa oToeneKTpoHHa crekTpockonus (XPS). VsMepBaHuATa ca USBBPLICHU C
enekTpoHeH crekTpomeTsp AXIS Supra (Kratos Analitycal Ltd.) upe3 usnonsBane Ha
axpomaruyHo npyeHre AlKa ¢ eneprus Ha poronure 1486.6 €V. CBbp3BalaTa eHep-
rus (BE) e onpepeneHa ¢ TouHocT + 0.1 eV, nsnonssaiiku karo eTanoH Cls mMHUATA IpK
284.6 eV (Ha afcopbupaHy BBIIeBogopony). XUMMYHMAT ChCTaB Ha MIPOONTeE e ONpefie-
JIeH Ha 6a3aTa Ha IUTOLIUTe ¥ CBBP3BalllTe eHepIuy Ha GOTOeIeKTpOHHMTe uKoBe: Cls,
Ols, Zr3d u Ti2p. KoHleHTpaliuuTe Ha XMMUYHUTE elleMeHTH (B aTOMHM %) ca M34IIC-
JIeHM Ipe3 HOpMaIM3MpaHe Ha IUIOIIUTe Ha GOTOENEKTPOHHUTE MIKOBE KBM TeXHUTE
OTHOCUTENTHY (aKTOPY Ha YYBCTBUTETHOCT.

AHanM3uTe MOKa3BaT, 4e Ha IIOBBPXHOCTTA Ha CJIOEBETE Ce PerucTpupar nmkose Ha Cls,
Ols, Zr3d u Ti2p. Cnep mpoBe)x/jaHe Ha TeCTOBETE 32 KOPO3MOHHA YCTOIYMBOCT Ce pe-
TUCTpUpA IIPOMAHA BDBB (’popMaTa Ha COEKTPUTE Ha XMMUYHNUTE €IEMEHTN HA IIOBBPX-
HocTTa. Kommyecrsoro Ha TiO, u ZrO, HaMasnaBa ¢ yBeNM4aBaHe Ha TeMIlEpaTypaTa Ha
06paboTka Ha cloeBeTe.

Ha TIOBBPXHOCTTA C€ PETUCTPUPAT XUTPOKCUIHN T'PYTIN, KOUTO C/1€] KOPO3MOHHUTE TeE-
CTOB€ yBe€/IMYIaBaT KOMMIECTBOTO CM 1 C€ CBDHP3BAT C METATINUTE (CDI/II‘l) YcraHOBEHO €, 4e
Ha NOBBPXHOCTTA HE C€ Ha67'[IOJIaBaT IIMKOBE, OB/IXKAallN C€ Ha Fe u Mn. Tesn pe3ynTatn
JOKa3BaT, Y€ CII0O€BETE OT TiOz—ZrOZ HaII'b/IHO IIOKPpMBAT INIOBDPPXHOCTTA HAa CTOMAaHaTa,
IIopajay KOE€TO CYMTAaMeE, Y€ T€ MOTAT YCIIEITHO Jla C€ IpujaraT 3a KOpo3MMOHHA 3alliiTa Ha
CTOMaHa B arpeCuBHU Cpean.

brarogapHocTn

Tasyu paboTa e IOATOTBEHa BBB BPb3Ka C M3II'BIHEHME Ha JOroBop ,Mono-and poly-
component catalytic systems for waste water and polluted air purification from model
contaminants® cbIIIaCHO IBYCTPAaHHO CIIOpasyMeHue MexJy Bbarapcka AkafieMus Ha
Hayxkure u Cppbckara Akafemus Ha Haykure u VskycTBara 1 foroBop GpuHaHCHpPaH OT
DoHp 3a HayyHM uscnenBanua (MuHMUCTEPCTBO Ha 0Opa3oBaHMeTo 1 Haykarta) No. KP-
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®uaypa 1. PeHmzeHoBu homoereKmpoHHU cnekmpu Ha O1s u Zr3d Ha croeBe om TiO,~ZrO,
npegu u cneg mecmoBe 3a KOpo3uoHHa ycmouvuBocm.

06-H37/16 ,New environmentally friendly one- and multi-layer coatings for corrosion
protection of structural materials with wide application”.

Kmrouosu gymm: XPS, TiOZ—ZrOZ, 3aLIUTHU C/I0€BE, KOPO3MOHHA CTAOMTHOCT
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87. UBCAEABAHE HA AOTUPAHN CbC CAMAPUN TiO, NOKPUTUA
3A 3ALLUNTA OT KOPO3MA HA 316 L HEPBXKXAAEMA CTOMAHA

Cm. I7IopgaH08‘v*, n. CmaM60/\08a2’ B. 5A‘th(081, B. 2KuBo8', C. CumeoHoB8a?,
A. AaroB', B. AarkoBa', 1. KocmoBa'

MHcmumym no Memano3HaHUe, CbOPbKEHUA U MEXHOAO2UU
C UeHmMbP NO Xugpo- u aepoguHamuka — BAH
Cogpua 1574, 6ya. LLlunyeHcKu npoxog 67
2iHcmumym no obwa u HeopaaHuyHa xumua — BAH
Cogpua 1113, ya. akag. leopeu boH4e8, 6a. 11
3(akyamem no xumua u hapmauua npu CY ,C8. KA. Oxpugcku®
Cogpua 1164, bya. Aswelime Bayuop 1

*E-mail: stancho14@abv.bg

Marepuannte Ha OCHOBaTa Ha BBITIEPOJHA U HEPBXKJaeMa CTOMaHa, IIOCTABEHN B pas-
JIMYHU CPefiu: BOAM, TOYBM, TOPEIV TEYHOCTH, 3aMbPCUTENN Ha Bb3[yXa U T.H. ca MOfi-
JIO>KEHM Ha KOPO3VOHHM aTakKy. YCTaHOBEHA € MOJaTIMBOCTTA Ha HepBKAaeMaTa CTO-
MaHa CHPSIMO TSIXHOTO BB3[eICTBIE B IPUCHCTBIE KAKTO Ha XJIOPHM JIOHHM, TaKa U Ha
¢dnyopuu iioHu (xasmorenHn). ToBa e MpUyYMHa 32 MHO)XECTBOTO HAy4YHU M3C/IEBAHNUA U
HPUIOKHU pa3pabOTKM, OTHACAIM Ce 0 TOBMIIaBaHe HAa KOPO3MOHHATA I yCTOYMBOCT
4Ype3 HaHACSHE HA AaHTUKOPO3MOHHM MOKpuTHsi. OT Ts1X 0cob6eHOo eeKTMBHM Ce OKa3axa
THHKUTE OKCUIHM C/I0eBe Ha ocHoBara Ha: Si0,, TiO,, Al,O,, ZrO,. Te ce xapakTepusupar
C BMCOKa XMMM4YeCcKa CTabMIHOCT, MHOTO OOPU MeXaHWYHU CBOJCTBA (BK/ITIOYMTETHO
YCTOMYMBOCT CIIPSIMO M3HOCBaHe, TBBPAOCT U [ip.) U 3abaBsiHe HA OKMCIEHMETO Ha 3ally-
TaBaHNUTE IIOBBPXHOCTY Ype3 GpopMupaHe Ha baprepHN MacUBUPALLY IIOKPUTHA. MHOTO
mo6pa KOPO3MOHHA YCTOMYIMBOCT MMaTt coeseTe oT TiO, - moTMpanu ¢ peiko3eMHN ere-
MenTH B T4. Sm, 0, [1, 2, 3].

B roBa npoyusane Hanopasmepuure TiO, mokputus, fotupanu cbc Sm,0O,, ca HaHece-
HI 9Ipe€3 3071-Te/l METO/I, 32 1A C€ YBENNYM KOPO3MOHHATA YCTOMYMBOCT Ha CTOMaHa 316
L. baxa mpuiaokeHM ABa BUJA TUTAHOBU Hpekypcopu: TutaHoB (IV) msompomnokcup
Ti(OC,H,), n Turanos (IV) 6yroxcup Ti(OC, H,),. Kato cTabunusupali areHT e n3mons-
BaH anermnanetoH (AcAc). Turanos nsonponokcup u AcAc ce pa3TBapaAT B 2-Ipoma-
Hos. TTomy4yeHUAT pa3TBOp € IPO3payueH M OpaH)KeB, KOETO € TUIINYHO 32 00pa3yBaHUsA
xenaTeH KoMiutekc. Crief; eHepriudHo pas6bpKBaHe IPH CTaliHa TeMIlepaTypa KbM rop-
HIIS1 Pa3TBOP ce IpnbaBs Ha KAIIKU CMeCeH PpasTBOP Ha JeCTU/IMPaHa BOJA I i-IIPOIAHOL.
Monapuoto chotHOweHNe Ha KomnoHeHTute e TTIP: iPrOH: H,O: AcAc = 1:30:1:1. ITo
CBUIMSA METOJ, € IPUTOTBEH U PasTBOP OT Ti(OC4H9)4. 3a nmonyvapaHe Ha JOTUpAHUTE
HOKPUTUA Ce IPUTOTBA pasTBOP 0T Sm,O,, pasTBOPEH B 2MJI a30THA KMCE/TMHA U U30IIPO-
MaHOJ 0 KpaiiHa KoHeHTpauus 0,1 M.

O6paser S1 e mony4deH oT pasTBoOp, ChAbpsKally 0.5 at % Sm B pasTBOp Ha
TUTAHOB M30IIPOIIOKCHU;

O6pasery S2 e momyyeH oT pasTBOp, ChABbPKaIL 1 % at % Sm B pa3TBOp Ha
TUTAHOB N3OIIPOIIOKCU]T;
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Ob6pasery S3 e monmydeH oT pasTBop, ChabpsKaly 0.5 at % Sm B pasTBOp Ha
TUTAHOB OYTOKCH;

Obpasel; S4 e IOTy4eH OT pasTBOP, ChABPXKaII 1 at % Sm B pa3TBOp Ha
TUTAHOB Oy TOKCUT;

XMMUYHATa YCTOMYMBOCT Ha KOpo3us Oe n3cegBana B pa3tBop Ha 3,5 % NaCl mpu 25 °C.
YcraHoBeHO 68, Ye TUII'BT HA TUTAHOBU A HpeKypcop BAMsAC 3HAYUMTEITHO B'I)pr yCTOﬁIqM—
BOCTTa Ha KOPO3UsA Ha KOTUpaHu ¢bc Sm,O, mokpurus. [To-1o6pu 3amuTHM CBONCTBA
IIpOABABAT IIOKPUTNATA, HO]Iy‘IeHI/I oT HpeKypcopa — TUTAHOB 6YTOKCI/IJI. Ha IIOBBPX-
HOCTTAa M HAMa BUJVIMU IIOPUN U HyKHaTI/IHI/I clen IoTamsdgHe B pa3TBOp Ha NaCl 3a MH-
TepBan oT 100 yaca. Bucokara ycToiiuMBOCT Ha KOpPO3MsA Ha JOTMPAHUTE ChC CaMapuii
TiO, mOKpUTHA BEPOATHO Ce BIKY Ha HUCKATa CTeTleH Ha KpUCTammsanua u edexT Ha
UHXM6UpaHe Ha KOpo3uATa Ha camapus B TiO, sammTyN Gramm.

Ta6auya 1 KoposauoHHa ycmoiuuBocm Ha gomupaHru ¢ Sm,0O, — TiO, nokpumus, uscaegBaHa
8 KoposuoHHa cpega om NaCl 3a 50 u 100 vaca

O3HaueHuA 3aeyba Cropocm 3aeyba Cropocm
Ha obpasuume Ha maca Ha KOpO3UuA — Ha maca Ha Kopo3uA —
Am [g/m?] K [g/m2h] Am [g/m?] K [g/m2h]
50 h 50 h 100 h 100 h
S1 0.22664 0.00453 0.26441 0.00529
S2 0 0 0.03515 0.00070
S3 0.02033 0.00410 0 0
S4 0 0 0.12334 0.00247
JIuteparypa

[1]. A.Nazeri, P.P. Trzaskoma-Paulette, D. Bauer, Synthesis and Properties of Cerium
and Titanium Oxide Thin Coatings for Corrosion Protection of 304 Stainless Steel,
Journal of Sol-Gel Science and Technology, 10 (3) (1997) 317

[2]. St. Yordanov, I. Stambolova, L. Lakov, V. Blaskov, B. Jivov, M. Aleksandrova, S.
Valkanov, A. Eliyas, Sol-gel SiO, coatings doped with Nd,O,, Bulgarian Chemical
Communications, Special Issue A, Volume 49 (2017) 29

[3]. St. Yordanov, I. Stambolova, L. Lakov, M. Aleksandrova, B. Jivov, V. Blaskov,

N. Boshkov, ,,Enhancement of corrosion resistance of steel, coated with various
coatings on the base of SiO,, TiO,, ZrO, and CeO,”, International scientific journal
materials science. Non-equilibrium phase transformations”, issue 1, (2020) 15

KnroyoBu gymu: 3071 —Tej1, KOpPO3MOHHA YCTOMYMBOCT, szoy TiO2
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88. CPABHUTEAHA OLLIEHKA HA NMOAXOAUTE 3A CFD MOAEAUPAHE
HA MACOOBMEHA NMPU MEMBPAHHA QUATPALINA

C. MaHboBcKa*, A. AskoHoBa—AmaHacoBa, W. LlubpaHcka,
H. Kaaaco8, P. MaHam6atieB

MHcmumym no uH»eHepHa xumua — BAH
Cogpua, 1113, ya. ,Akag. I boHuyeB*, 6a. 103
2Al-Farabi Kazakh National University
71a, Al-Farabi ave, 050040 Almaty, Kazakhstan

*E-mail: stela.panyovska@iche.bas.bg

Tasu paboTa e 4acT OT M3C/IeBaHe Ha MHTETPUPAHU OMOPeaKTOpy ¢ MeMOpaHHO pas-
mensiHe. MembpaHnHara GUATpaLMs UTPae Ba>KHA PO/ B CbBPEeMEHHNA XUBOT U € IIpe-
pacHasa OT CIleljaj3}paH 1ab0paTOpPeH METOJ, B LIMPOKO PasIpOCTPaHEeH IPOMUIIJIEH
IpOIleC CbC 3HAYNMTETHO IPOMMIIJIEHO, MKOHOMMYECKO 1 €KOJIOTMYHO 3HaYeHme. VIzumc-
nurTenHara fuHaMuka Ha Gnynanre (CFD) e culeH MHCTPYMEHT 3a U3C/IefiBaHe Ha IIpo-
LecuTe BB GUITpMpalInTe MOLY/IN. Toll pasKpyBa pasipeie/IeHNeTO Ha TapaMeTpIUTe
Ha IIOTOKA B M3YMCIIUTETHATA 00/IaCT, IPEeACTABAKI OfPOOHA XMAPOFMHAMMIYHA Kap-
THA. MofenpaHeTo Ha IPOITYCK/IMBOCTTa Ha MeMOpaHaTa e CJIO>KHa 3afiadya ¥ B IUTepa-
TypaTa ce OTKPMBAT PAa3IN4IHU BUAIOBe Noaxoau. Te mpuemar pasmiraHa GopMynnpoBKa
Ha I'PaHMYHUTE YCIOBNUA Ha TOBBPXHOCTTA HA MeMOpaHarTa.

IlenTa Ha HACTOALIOTO M3C/IE[IBAHE € [Ja HAIIPaBY CPABHNTE/THA OLIEHKA HA ITOAXOMNTE 32
MoOfienpaHe Ha IPEHOC Ha Maca BBB uiTpanuoHHa kirerka upe3 CFD, Bb3 ocHOBa Ha
eKCIIepMMEHTA/IHU JaHHU OT IMTeparypara. VI36paHa e mpocTa reoMeTpus Ha MeMOpaH-
HaTa QUITpALsI C HAIIPeYeH IIOTOK, 32 /la Ce HaMaJIu U34MC/INTeTHOTO Bpeme. ChcTon ce
ot gByusMepeH (2D) nporen ¢ BucounHa h= 0,001 m u ap/mxuna l= 0,02 m, Kato gonHaTa
cTeHa e MeMOpaHa. [opHaTa CTeHa e HelpomyckauBa. YucaeHara CuMy/anys U3Ioas3sa
nHcrpyMmerTute Ha ANSYS Fluent R13. Hacrosimara pabora fomb/iBa JoceraliHara uH-
¢dbopmanus OT TUTepaTypara, KaTo CpaBHABA U3YMCIIEHNATA C eKCIIEPYMEHTa/THU JaHHY
3a eVH U C'BII PeKMM Ha paboTa U M3II0/I3Ba PA3IMYHN IIOIXO/M 3a MOJie/IPaHe Ha Ma-
compeHoca B 61130CT o MeMOpaHaTa OT CTpaHaTa Ha peTeHTara.

brarogpaprnocTu
Tasu pabora e mopkpeneHa or MunncrepcrBo Ha Ob6pasoBannero u Naykara mo Ha-
IIMOHA/IHA HayYHa IporpaMa ,Magu yueHu u moctpokropantu', DCM # 577/17.08.2018

Kniouosu gymu: CFD MopennpaHe, IpeHOC Ha Maca, Y¥C/IeHa CUMY/Ialns, MeMOpaHHa
dunrpanns
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89. EAEKTPUYEH MNOTEHUWAA U AHTUPAKOBO AENCTBUE
HA AAYMOCUANKATHU HAHOYACTULN C MOANPULINPAHA
C XPOMOIMNPOTENA MNOBbLPXHOCT

CBemaaHa X. XpucmoBa'*, AnekcaHgop M. 2)KuBroB?

"MeguuuHcKu yHuBepcumem — CochuA
Cogua 1431, ya. 3gpaBe 2
2MlHcmumym no dusukoxumua — BAH
Cogpua 1113, yA. akag. I. BoH4eB 64.11

*E-mail: phd.s.hristova@gmail.bg

MuHepaTbT MOHTMOPUIOHUT € aTyMOCH/INKAT, ChbCTaBeH OT IUIACTUHKM C febennHa 1
HM U OTPMIIATe/THO 3apefeHa MOBBPXHOCT ¢ pH-HesaBucuM 3apsap oT n3oMopdHU 3a-
MeCTBaHMA B CTPyKTypaTa. ToBa 103BO/ABa HAHOMACTMHKUTE [ia Ce M3IMO3BAT KAaTo
IIPEHOCHUTENI Ha IeKapCTBa, MOANGHULIMPAIIKY IOBBPXHOCTTA UM Upes affcopOIs Ha HO-
JIOXUTETTHO 3apefieHN jeKapcTBeHn cybcrannuu. Hue nsnonsaMe rmo6ymapHus Xpo-
monpoteus uuroxpoM C, KoiTo npu HeyTpanuu pH npupo6ua monoxuTenex sapsfm,
npu afgcopbums mpesapex/a MOBbPXHOCTTA Ha HAHOIIACTMHKUTE U Te Ce afcopbupar
BBPXY OTPHUILIATETHO 3apefjeHaTa KJleThYHa MeMOpaHa Ha PaKOBHUTE KJIeTKH, KOUTO IV II0-
DIBLIAT Yypes aronnTosa 1 ToBa MpeU3BIKBa AIIONTO3a — IIPOLIEC, IIPY KOITO KIeTKaTa
ce camMoyHMI0XaBa. EQexTMBHOCTTA Ha TO3M MOAXOX 3aBUCK OT 6POSI IPOTENHOBI ITI0-
Oynu, afcopbypaHy Ha efHa HAHOIJIACTUHKA, OT HEeIHs 3apsAf U pasMepu. 3a JOCTUTaHe
Ha MOHOC/IOITHA HaCUTeHA aficopOLus ¢ MeToAa Ha GeNThYHA eIEKTPOCTATIKA Ca M3YNC-
JIeHU pH-3aBI/ICI/IMOCTTa Ha eJIeKTpI/I‘-IHI/IH 3ap}111, IIOTEHIMA/TbT HA I‘JIOGYIII/ITe lH/ITOXpOM
C ¥ KOHCTaHTUTE Ha AMCOLMALIMA Ha JloHM3UpyemMuTe My rpynu. [InbrHocTTa Ha a,ucop6—
LM e OIpefie/IsiHA eKCIIePUMEHTATHO C MUKPOeNeKTpodopesa, CTATUIHO U e1eKTPUIHO
CBeTopasceiiBaHe M3MepBaliKM eJIeKTPOKMHETHYHNA IIOTeHIMa, MacaTa Ha YacTULIUTe
1 KoeduiueHTa Ha poTannoHHa fudysus. [Ipuaaraiiku Te3n GUSUKOXMMUYHI METORM,
HIe IOCTUTHAXME [IUTOTOKCUYHOCT 95% BBPXY K/IeThYHA KY/ITYpa OT PaK Ha Ae6e0To
4yepBo, KOATO € ¢ 1/3 mo-B1ucoKa OT Tasu Ha APYTU aBTOpu. B HacTosAmeTo n3cnenBaHe e
ompefe/ieH 6pOAT IPOTENHOBM IIOOY/IN Ha efHA HAHOIIACTUHKA U € U3CIefBaHa I 3a-
BUCUMOCTTA Ha UUTOTOKCUYHUA e(beKT OT KOHLIEHTpalMsATa Ha HAHOYACTUIM C aJicop-
6upan nuroxpoM C B CyCIIeH3MATA, C KOATO Ce TPeTUpa KyJATypara OT PaKOBU KJIETKU
3a 24, 48 n 96 yaca. Pe3ynITaTbT I0Ka3Ba, Y€ HUTOTOKCMIHOCTTA HAPACTBA HEJIMHEIIHO C
YacTMYKOBATa KOHLIEHTpAIM, KaTO 3aBUCKMOCTTA € MOHOEKCIIOHEHI[Ma/THa.

brnarogapHocTn
ToBa m3cneBaHe e MOAKPENEHO OT , MMHUCTEPCTBO HA 0OpasoBaHMETO M HayKaTa“ Ha
Peny6nuka Borrapus, no Hannonannata nporpama , Mjagy y4eH) U IOCTROKTOpaHTI

KnrouoBu aymn: MOJII/I(I)I/IHI/IpaHI/I, ATYMOCHMIMKATHM HAHOYaCTU I, TUTOXPOM C,
AHTUPAKOBO nencTBuUe
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90. KOPO3MOHHO NOBEAEHUE HA EAEKTPOOTAOXEHU MNOKPUTKUA
HA BA3A HUKEA C W, Mo N TiO,

M. ApHaygoB8a’, P. Pawko8

2MlHcmumym no usukoxumua — BAH
Cogpua 1113, ya. akag. I. BoHyeB 6A.11

*E-mail: marina_79@ipc.bas.bg

IIpes nocnepHNTE TORMHY MHTEPEC IPE/ICTABIABA BOJIOPOJIHATA eHepreTHKa U CBbp3a-
HOTO C TOBA IIPOU3BOJICTBO U CbXPaHEeHe Ha BOAOpPo/. BogoponbT KaTo anTepHaTMBHO
TOPMBO Ce XapaKTepusupa ¢ BUCOKa edeKTMBHOCT 1 Olla3BaHe Ha OKOJMHATa cpefia. 3a
HOBMIIaBaHe Ha e(eKTUBHOCTTA Ha Ipolleca e HeoOXO[UMO Ch3JaBaHe Ha HOBHU eJIeK-
TPOJJHM MaTepuany, IpUTeKaBallM BMCOKA KaTaIMTUYHA aKTMBHOCT ¥ HUCKO CBPBX-
Hallpe)XeHMe CIPAMO IaplialHUTe eleKTPONHM PeaKluy Ha OTHe/NAHEe Ha BOJOPOX U
kucnopop,. Llenra e Tesn MaTepuany ja MOTaT Aa 3aMeCTAT CKBIO CTPyBalNTe 6/1aro-
POLHM MeTaly, KOUTO Ce M3ION3BaT B MOMEHTA, KaTo ce HOO/IKaBaT MaKCUMATHO [0
TeXHMTe XapaKTepUCTUKN. EfHY OT Halji-4ecTo cpeljaHNTe eleKTPOHM MaTepuasy ca Ha
6a3a HUKeJI, CbOTIOXEH C MeTa/lu OT IOATPyIIaTa Ha >KelA30TO . JJpyr HauMH e HoIyda-
BaHe Ha TIOKPUTHA OT eIEKTPOIUTH, ChABpXKamu TBbpAy yactuuu kato Ti, TiO,, NiO u
apyru. Taka monydeHnuTe KOMIIO3UTHM MaTepyau IPUTeXaBaT I0-PasBUTA, IPyda MK
HopecTa MOBBPXHOCT ¢ A06pa KaTaTUTUYHA AKTUBHOCT.

B HammTe IpeANIIHY U3CTIEABAHNA CMe JOKa3anu KaTa/IMTHYHaTa aKTVBHOCT Ha CIIaB-
HUTE Y KOMIIO3UTHIY TIOKPUTHA HA HUKeJIA CIPAMO peaKIyATa Ha OT/ie/IIHe Ha BOJJOPOJ.
Hapep ¢ po6pata KkaTa/uTi4Ha aKTUBHOCT € HEOOXOAMMO HOTyyaBaHNUTE MaTepyuan a
HpUTeXaBaT 1 fo6pa KOPO3MOHHA YCOMYMBOCT B CpefjaTa KOATO 1ie paboTAT. B HacTos-
mara paboTa e U3y4yeHO KOPO3MOHHOTO IOBEJieHNe Ha eIeKTPOOTIOKEHN IIOKPUTUA Ha
6asa Huken ¢ Bonppam, MOMUOLEH U HECTEXMOMETPUIHY TUTAHOBY OKCUAV B [IBE MO-
menuu cpepu (0.5M H,SO,, 6M KOH). Vismonssaum ca METOTMTE HA HOTAPUIALIOHHNTE
HOTEHIMOMHAMWYHY KPUBY U IONAPU3ALIOHHOTO CBHIIPOTUBIIEHNE, CKAaHNPAII|a e/IeK-
TPOHHA MUKPOCKOINS, PEHTTeHO dyopeceHTeH aHanu3. OT IpoBefeHNTe B0 TO3M MO-
MEHT U3C/IeIBaHMA € YCTAHOBEHO, Y€ MOKPUTUATA C BUCOKO CBAbpxKaHMe Ha W, KaKTo I
TpU- KOMIIOHeHTHaTa criyiaB NiMoW ca mo-ycroirunBu B Kucena cpefa. B KOH Bcmakn
HOKPUTHS Ce MaCUBUPAT Iopafu GopMUpaHeTo Ha OKCUAM U XU POKCUAN Ha eJIEKTPOJ-
Hara IOBBPXHOCT.
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91. EAEKTPOKATAAUTUYHN XAPAKTEPUCTUKN HA BESTOKOBMU Ni-P
NOKPUTNA CNMPAMO PEAKUMNATA HA OTAEAAHE HA KUCAOPOA

B. YakbpoBa*, M. MoHeB8

2MHcmumym no cusukoxumua — BAH
Cogpua 1113, ya. akag. I. boH4eB 64.11

*E-mail: vchakarova@ipc.bas.bg

3a e/IeKTpOofieH MaTepuasl IIpK ajKajHaTa eleKTPO/IN3a, KAKTO 3a BOJIOPOJIHATA, TaKa U
3a KMCTIOPOJHATA peaKlyuA Mupoko ce u3nonssa Ni. OCHOBeH HeloCTaTbK Ha CUCTEMM-
Te 3a aJIKa/THA eMeKTPO/IU3a ca CBBbP3aHU C HUCKATa UM e)eKTUBHOCT U BUCOK Pa3Xof
Ha eHeprus. CepuoseH MPUHOC ce OYaKBa OT pa3pabOTBAHETO HAa MKOHOMUYHM, KOPO-
3MOHHOYCTOYMBY eleKTpofy. Ni-P cImaBHM MOKPUTHUA HPOABABAT OOellaBallly e/IeK-
TPOKATaIMTUYHM CBOJICTBA II0 OTHOILIEHNE HAa PeaKIMATA Ha OT/e/IAHE Ha BOJOPOX. 3a
€/IeKTPOKATATMTUYHATA VIM aKTUMBHOCT CIIPAMO peaKIMATA Ha OT/le/iAHe Ha KUCTIOPOT, €
Ha/IMIje CPABHUTEIIHO OCKbIHA MHGOpManysa. XMMIYHISA METOJ 3a IOJy4aBaHe Ha II0-
KpUTHA e Hobpe IMO3HAT 3apafM CIONYYIMBaTa TEXHUKA 3a IIOTydaBaHe Ha KOPO3MOHHO
YCTOJYMBY ¥ U3HOCOYCTOMYMBY IOKPUTHA C pABHOMEPHO pasIpefie/ieH1ie BbpXy AeTaii-
JIN C'BC CTIOXKEH MPOdUII.

Ni-P cnnasy, cppbpxamy ot 3.4 1o 18.1 Tern. % P, ca oT10)XeHM XMMUYHO BBPXY CTO-
MaHeHa IIOJ/IOKKa Ype3 M3MeHeHMe Ha pH Ha elneKTponmnTa ¥ KOHIeHTpalyATa Ha Ha-
Tpues xunodocdur kato pegykrop. EnekrpokaTanuTuyHaTa aKTMBHOCT Ha MOKPUTH-
ATa 110 OTHOLIeHMe Ha KucmopopHaTta peakiysa B 1M KOH e nscnegsana ¢ momomnjra Ha
eJIeKTPOXMMIYHN METOAY - MK/IVYHA BOJITAMET P U ra/IBAHOCTATIYHA TIO/IAPU3aIVA.
Karo 151710 criiyraBHUTE HOKPUTHS IIOKA3BAT IO-TOOPY e/1eKTPOKATAINTUIHY CBOJICTBA B
cpaBHeHIe ¢ eneKTpooTnoXeH Ni. C moBnaBaHe Ha ChbIbP>KaHNETO Ha P B CIITaBHOTO
TIOKPUTME CKOPOCTTA Ha KMC/IOPOJHATA peaKI)a HapacTBa.

CbcTaBbT, MOPGHOIOTUATA ¥ CTPYKTYpaTa IIPpefy U ClIef eMeKTPOXMMUIHUTE U3C/IefBa-
HIA Ca OIIpefle/eH) Ype3 PeHTITeHOB MUKPOAHaIN3, CKaHMpalla eIeKTPOHHA MUKPOCKO-
M U PEHTTeHOBA [UPPAKINSL.

brarogapHocTn
V3cnenBaHusATa ca OChlLIeCTBeHN ¢ puHaHCcOBaTa mopkpena Ha [Ipoext JPHIT -17-127.

KnrouoBu gymu: 6e3roxoBu Ni-P mokpuTus, peakuys Ha OT/e/IsiHe Ha KUCIIOPOT, e/leK-
TpO/nNn3a Ha BOJA.
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92. KPATKA NCTOPNA HA OBYYHEHUETO MO XNMNA

3. 3rnamaHoBa*

(darkyamem no xumua u papmayua npu CY ,CB. Ka. Oxpugcku®
Cogua 1164, 6ya. Aswetime Bayuop 1

*E-mail: nhzz@chem.uni-sofia.bg

XuMusATa € eflHa OT Hali-IpeBHUTE HayKW. PasrnexpaHeTo Ha XMMUYHUTE €IEMEHTH,
KaTo TaKMBa, TAXHATA yIoTpeba 1 B3aMMOJEIICTBIA ca 00EKT Ha U3C/IeBAHM Ha MHOTO
ydeHM ollie oT BpeMeTo Ha ApuctoTen (384-322 r. mp.H.e. Xankupa, ATUHCKa MIMIIEPUS).
PasrajlaBaHeTO Ha HayKaTa BMHATY € CBII'BTCTBAHO U C IPENOfaBaHeTo IL

MertopauTe 3a penogaBaHe N3MONI3BAHN IIPe3 TOAMHNITE Ca Ce IPOMEHSIN U pa3BMUBAJINL.
B meTopmkara Ha 06ydUeHMeTO MMa rosiMa 032 BlIafieeHe Ha MaTepyaa, I03HaBaHe Ha
YYEHMIIUTE ¥ TOYEH HOfI00P Ha IOAXORM U TEXHUKMU.

O6yduennero no xumiust B bbarapus uma gbira 1 MHTepecHa ucropust. Hauanmoro Moxe fa
Ce OTKpHe IIpY IbPBUAT 6BArapcku yuures o xumust leopru CrosinoB Cmuos (1844-1915
I.) ¥ TaKa IIpe3 FTOAMHNTE 0 JOCTUraHeTo Ha 130 rogmiIHaTa UCTOpYA Ha YHUBEPCUTETCKa-
Ta xumus. I'eopru Cmunos e popen mpes 1844 r. BbB Benmko TbpHOBO, 3aBbpIIBa TMMHA-
3us1 B Ofeca u crefBa xumus B [leTepOypreKitst TeXHOOTMYECKI MHCTUTYT, KBAETO CTyIa
nexuuy Ha camusi Menpernees. Toil e IbpBUAT O'BATAPCKY YIUTE IO XML CbC CIIELVIATHO
obpasoBanue no xumus. [Ipernogasa B rumuasuure B Comnot, Bpaija, Bapua u Tabposo.

MHoroTo nMeHa Ha 6eIe>XXUTV 6BATapCKU XMMUIY CaMO JOKa3BaT YCIIEIHOTO Pa3BUTHE
B METOAMKATa Ha 00yYeHNEeTO 110 XMMUA Ipe3 rofuHnuTe. Pa3BuTie ce HabmoaBa, KakTo
B METOJMYEH, TaKa U B YJCTO MaTepuanHO-TeXHMYecKy IaH. [IporpechT foBexnaa mo
¢dbopMupaHeTO 1 YTBBPKAABAaHETO HA PA3TNYHU ,IIKONIN, C UCTOPU ¥ MHOTO HOOpM
HepCIeKTHUBH.

B mocnenHuTe TOAMHYU BCe MOBedYe IperojaBaTe/lyl HacOYBAaT CBOUTE YCUIMA KBM Bb-
BEX/AHETO Ha HOBM IIOAXOMM M TEXHOJIOTMY B NpenofaBaHeTo. Ch3faieHy ca pefnia
HalrpaB/JI€HMA B METOOVYHO OTHOILLIEHNE, KOMTO MIMAT 3a L[€/1 IIOBUIIIABAHE KAY€CTBOTO Ha
06pasoBaHMeTO IO XVMNUs. BbBeXXaHETO Ha eIeKTPOHHNU CPefCTBA B 0Opa3oBaTeTHUs
IIponec € €NH OT HaI‘/’I—CI/II‘ypHI/ITe HAYVHI 33 OIITUMU3NPAHETO MYy.

B INTEpaTypara ce CpemaT MHOTO 1 pa3/IMYHM U3CA€ABaHNs 110 TEMaTa 3a METOJMKaTa
Ha 06yl{e1—me 1o XuMMKsA. BbB Bceku OT TAX ce HabnsAra Ha Ppa3aIM4HU, HO BUHAIr' Ba>)KHU
 ChIIECTBECHU IIOAXOOM. Baxuoro u CBIIECTBEHO, OﬁeJII/IHHBaIJ.lO BCUYKU U3CIIE€ABAHUA
0 ce€ra, a MOXe 61U u B 6”b;[e1ue €, 4€ HE 61 Moria fia C€ HaIlymie TOYHA 1 YHUBEpCa/lHa
,,peuer[Ta“, KOATO 1a ce ¢jieiBa OT BCEKM U 11O BCAKO BpeEME.

Pasrie>xjaHeTo Ha MCTOPUATA Ha 0OYYeHMETO [0 XVMM € MHTepecHa ¥ YHUKa/IHA 110
CBOEMY TeMa, KOATO HAMa Kak fia 6'bje JoBefeHa o Kpail. EquH oT Hail-HafeX HUTE
M3TOYHMIIM Ha eHeprus 3a O'b/ielleTo ce Kpyue IMEHHO B IIPeloaBaHeTo.

KnouoBu AyMu: 06Y‘IEHI/I€, IIpenojgaBaHe, yIUTEN, XUMULN
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Cxema: B3aumoBpb3Ku ocuzypaBauiu nbaHoueHeH obpa3oBameneH npouec

BAAAEEEHE
HA MATEPUAAA

PA3BUPAEMO
NMPEACTABAHE

NHTEPMPETAUNA

»OBPATHA BPb3KA* BbMPOCHU
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