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NaMnPQ 10.5578| 6.3359 | 4.9966 | 334.24
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g yYyidk HO M fke@mdsimd z o sl & ds ¢
fte] § b tsfnts tf dslsiziz ugNedp@®Q ¥ s ¥ tizd o dz@zd Wdh®.

Nt Oo dejLd(e c A1) dzfls MS Odzd O O | dzj Clstetsc
(drfnNdlsizOtedlsdedlsi Ml teg Oe@OsEfdL JcOls M
BsteW sdsedw o Mmdj HMlsofl§tc tElds b ig @fs j fitksO Is©
f dzsyd MO OfMj kB ddtOdd 5 ©OL dduj dz d&zO

JSM-5016

ANdGeRaq [ dL 5B tc KMHRRYHLO (dBDH,MNnPO,.H,O (B)
f sdziz uj dzd & § 5 H tsEBNAMPQ (9) NeNaMnPQ ()6
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[ 5§ Ol KMiP@HHO0 f dzs Y S ®) i3ted di3jedmflz 1
HJ B J dzd dzO nntffis® {ltO0tcj H j dzd  OtcOdzj dzdzets j H
NHMnPO,H,O ff s yS 8 sz 10m d HJ B f@d dzO
COL sted j des JteOdzd jHEZO MfteWwds HikzeO
ZOf sH BB W o AMWH] GA tleusE)O dzOyd dz dzO0 st @ Odzd |
sftej wgdgss 00 Misjfjd dO jSmskidtOdj
i slseo j Is dztsdzdiffsCif=oO ffids j f j dz fted Odstsdzd j o
f smdzj Hinlso d J cj-ddpEBEedKO MIsjtfftg dz dzO
dzOB dz¥ H O9 O dzOc t©O IV jtc CREG-NaMNB@ L W dqP)is .j

g/ dLBBtO) jddwIisO dO© 0 dzlf4 Lod t€0Q dzd
EBjHdIlsj dzdets ff 5C OL 9 Ols, Y J f tod ? 5 dzdz0
ftoj Ctemstedis] dad My bkEdzOMdziHw o O- Sl o
sdzdoddzdIlsj,MNa Min@PEOCIsjtedL JtieOls my f toi y¢
Cswists fpj LOfOLoaO d HhitEJDIstsls cftdavi oyEddjls j t
Hi dyddz0 162 Onms5anmi Ped @O Otz Bts dz0 f toj
syt d o fagiOgSyd VstOd di3tsy § 1HOIs tiig H djodzQd
f sH o d detsNigls 2 i@ Is j Csjlss ftejHdLoadCo
WOLBo OISO ctcOdzedyd® hiZj yHEZ HJIBOtLdIsdzOIs O
2O Iss9 O Ol d&dd ui JLOPOdEzIshiL M o
BjstsH ftoj CtoMBtedzOIsO  dzsyS so dH dz0O i3ts
sdzd o ddztso Ols O VWin@az@,02 dzts j DS Iy v df G I {f tdsListds d Y
B ted Rdeiz®@z §sdL dzdh i CMEafstz®PBd ] 8d I |
HdW k2L d w0 Idfiasts dzd .

AstedzdtcOdzj sts dz0 ol MSCBO dpy dedE® PE B P G
hdtcd dzOm B9 f slso i tapteH @o Os ted dzf d3d f) d 5 dzdz0O
B CesMugdW d@E{ Obc Odzd Yy®ls Wjsdzdrd) WOMIsd
COL Bj BF Am, Gl ¢ NANMRO jndok@ det®e O ) tcj dz

[0o1]

ANdeteOQu [ [ dL ts

d 4 dzj € IstetsdzdzO

dL B tc ©dzO dz® B tzarff
Is d tflaMnPQ.

1 OB dzt HIOG JOHZCE Is tc ts dzdz0 HdWtOC ydw tsls
slseso OtcWw dz20 HdWtOCydvw sl dBsdesC tod Mls (
[001]tsPh j o jHdd ¥ HJ] BsdhistedtcO®, yj tdzde d
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CtedMlsOdzdzs s dzj L Oa dMmMddss s dzed ME Ol O
stso © d3dztsc ts HOSIBjteks(lsits dijiyeH 2 tsf toj H j dzj dac
tcOL BB o Bls tj dzlsc j dztso Ols O mmffif) =K oyidlsy dztx)
fs¢0L9o 0O, yjNaME@PRmOy G "dBMmls § HJdzd ydzd

o ddzls ifglstelz € Is 2 te dets M jSCbtesMS s MC s

sh O0C s @ ts®ga] Is NakinRQf {f

AtsTW Ols dzd sNaMP@ts(Md = Mn, Fe, L © tOL dzd ¢ O
i tslso jlsdedlsj  dzoldafdjfrplso® dAf dz@ det®Us ,o H o O s
sdzd o d dets o O, d L ts iRz Cdls 2 @ ® d ydgds dz0 C t
M d ydW¥ d ylzMPOL @ L Mdzj H & OdilpFeP@ tipis u d , U d
sdzdo Jdztso OlsO WistedzsO® di3j sOMmls OB  dzdzO
Isj B jtcOlskzte® 20 .[facQlE@dHPIstdBBIsztcdzd Isd:
e sHdzd : stcls stets dze d ydzd Ctod Mls O©dzdzd tc
ftetsfistc Odzils o Praa® Michcz f ®fj dzo Odzj dzO®  j H
CtedMlsOdzs G e OW ) C dic jil tierddswpdsd . MistelzC szt Ols ©
BOIstcd ypPH dzPS o @le® d M*™ 2 tstedmMO® M tOL d3j dz

dMisOdzts 6 tc OW fifStedff  tistwszdcpwfcfizfsio Ols™Od fidtclz S Is
dzdlsj MJ LOMjdzo Ol HtwwjHsYdlsOdets Mmi ¢
¢ @lms[ BOted ydls dz0ls®j fs@iz@ Isfg jo°O2 ®dedzOIs
[2 fLdiytlksgs) Stasdz] toj L Zdzls Ol dzO ts1
Isd sdzdzts § SHtcj Y HOdzi", 2 lifagd P dzfipfonst€ Is{@ O dzC
e ydlsdzOlsO WOLO j Jjdzj Slstetsn  d3d ydzts dz

10 sz yOoe Odzj dzO0 GRaEBIqPQEBIY dzaleqf shids t© d
Hiczkd fBSHAtSH, Q dzty o3 jc @ dziz® ds Gz £ 34O @ dz
Stec Odzd uj dz f tej Cuzagmts tapd SfWisfotifu jOdg W dz2O &
Mi Hi &) OF d j € o ddst dzde@H,Q Od ISR, W ris(OH G0 Q) j
Md thMdeckted dzj sBratsH B SIMERO,Fdad j ¢
1:1:1 L O =~dddaMzRO § Bjcds@dz0 dz0 fd dals j
ftocsyj HEZteO ddzs s ed HHBE@RO | 820 dz® d i tcj C |
Isi B J tOIskztcOIs O, dzfizg 58 Bis s B wzDwel Pdzj dz
sdso O dO0 v/ r1uvd O0dzOdzd L , CtsdiB d dzd tc O«
slsHjdzj dzedlsj] cOLtB®B)OLdd ftesHEZSCISd (W (d

[ Odzgdzd Isj] S OL 9O, wyjmjditsylsiHzj dB0 jdH d
COLBsBteOL dzO oatsHO, HBECOIS3IB0w® fsj dstfls vo Pl
) o a3 Misdzts QU@L dzd of [ g HAZfG G [ Ju M
tcOL dzd ydz© ddzlsj dzL d o detsfyls o L O dM).d dsts s
Hdzj His9 Ols j dzdzats, f] cots dzOMisi 90O HJjRdHT
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8), O MdPn dAOEDHDEz; @O W sttdd OlsdzOIsO § 5
L Ol tehoOutfted 350

\ Mn?*: Na*: PO*
1 3+ 13 1

JInodunmuszanus Ha pa3TBOp OT
Mn(HCOO),.2H,0 + NaH,PO,.2H,0

l 60
NaMnPO,H (HCOO),.yH,O
x~1.5; y<l1 =
l’ ) HCOOH m=4¢
0 2
Paznarane npu 350°C .g CO, m=44
= H,0_m=18
Harpsisane ripu 400°C
H, m=2
100 200 300 400 500 600 700
NaMnPO, - mapuuur Temperature’C)

ANJcoclbta: 3O L O fsdadelzitesQ /1 v 0O0dzOdzd L

BOtedydlsj dz Isssfls N NaMnPQH=(HCOO).yH,0 fi)
0 Is to eCodiss @ dzth)s dps BOMMY j Chtesdj sted y
W stedRd Ol j dz .f 6 € SlsHjdzj dedlsj & OL

tdedimistcd tcOdzed v Is JQLISISJtGd3C[1{JS@5HJWJQIS
(Wd®. § Mol L Ode M fJtesyjm dz0 CtedMmls
tcOL dZOC Paejlzls ¢ j desctc OW MS dwW s O dEDded{ry d K 5 ldze
IsMaMnPQ.l i L tsfdzso O dzO0 HOdzdzd Isj BSIs Isj toc
L ®OC kO GOfM@Y O 0 ] MOBS d&O HJjAEdHtEO
COCIts d dzO0 wBh dbf GONBGWRE | L 84 kzg ¢ j dzj
fpdzj Hdedw i MisOeo Na@POK-(BICAAEWHOSLORT H j Ists
x~1.5dy<1l wdzj H s Ot izl ipe] st @ digf s Ezts Is |
Wisted3d Ol dz0ls O C R sdzj dz2ls O Mmj d.o f Otcw o O

] cOR B9 OO HIVWt.OS Is NaVnPOs cdEd Ists Btdddil j
H | OdOdzdL JeOdzO § 5 @jlisisoHu®E dizOozQ eddssoHj @
dU¥teOCydsddd §d¢0 MO ¥dbdtOddRM o df
399dz0O BOLOISO dzO AdHj OdzdzO 0 d30th’uq’lsd
JhJISJ ydzd HOODRY BBE( 5). 9i0:&6.8177(2) ;

V= 320.76/8BBoQ@dz B8] d fr]IstGIzCIsIztGsz o3
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Mdd Md dzO L O] dzg dsif fislO | ce@d juinds Gw ded2diz] Is ts

2O MlstczCIskztcOISO Hftod IssLd dBsHjdz HOHJ
L OfJ dzj dzts ) lsO.0@O@NH fiedoB & § Sdad Xy § dzRy  dzO
(3.8), des BJjL dCOCoa0O f{ totsdV dzO sz §
ZO IsjLd HOdzdzd COCIsts d dz0O tocgzbzf s yedetB |
f OtcOd3J Istc JlAcied dzch I©jdadAls L © dBsdesC tod Mils Odzj d
L OC dz¢ yd, Y J tcOL teOBSISy d2dW s BIs dzOM

BJLHJWjCIdzO dRNoaMPQfftsdzOdzif AL O Isj ik j tcOls

1063 |oe5
220 1082

Olivine 545

400C

1129

+  Observed
Calculated

1062

Intensity

1100
~/ | 995

- 942
Maricite 58860
| T {1 400C 614 | 419

451

e b

20 30 40 50 60 1400 1200 1000 800 , 600  40C
29 angle(o) Wavenumbefcm®)

ANJcBeOl tORo O HIW Adce k@ @ dzgj dzd j dzO

MistczC skztedz® tOW d dzO" ZO tdzde ddzse Ol O ¢
sdf NaMmP @3] stsH O .d Wistedzd dzO 4. Na Mn |

[ Ot yd s dzOINaMNnPROj O sR O OCIsj ted L d tc © dzO
MydSbesmMisfdy L A {¢rR vicoff JYY Hplsusasy (@igaip. Is
99510621100 cmi )] HidzPHfd di3j sted ydedlsj o Odzj dzls
(n3), Od o dlsy@dc 92 cni'i dz@ d di3j Isted YdzOls © 9 OnRj dzls dzO
vyilsdtedlsj o d otafsydf@Bi¥ssB00 et f j fedyfdme Ols
Ofdd3j sted ydzd Isj H j W ts taghQls) GO dhtfet| cmibi gftz0ts O Y of
M d&3j sted YydzOls © H j ¥ 15 tc dpg). yutts@pdzj daf g dstsO ydiC
MydShtcdbp jIsdgO f sdzd BsteW dzd ) K esjciad ls | izt
Hj Bsdzlmistedtc® t©OL dzd S Ols O dz® LHHEEE EOYdeHOils O o
sdzd o d dzts o Ols O q BOte.d | Gle®@@ d ke ¢Eg g
eOL ftoj HjNajop]2 wERf Is] 65 Ho jsL dBHD] H
tcJ Odzdo Gued2d yJ dz dzOyddz dzO Mol teL 9 Odzy  dzl
BjlsOdzdzdlsj] tCOjHted, S Bitsy & jo O Hdrdolgdds L
Mt j ClstcOdzdzd sy R OtcCE e B d.MBE&d dzO0 WMl

[l sdscdv 0 &0 MddsjLJe0kok0 &GOt
ftesHESISd dz20 ©OL ZzOE Odzj dzO% @.c8 5 f)d &zO

Absorbance
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Adekz@GOr 1 dL tsB te
&zO0 BOtedydlsj dzs k

cdzds Md o9d)YHOIs Jdz sdzd OGtej eOIsd M
fpw 4§ tedyded vOMmlsdsy§ HOXIQO ren@ Ldd3F).te df

RLEZYOo Odzy dz0O W OL stsBtcOL z2,pePHOB o M
NaCH;COO.3H,O0 ) e dzj H { tsdidr g O aiddaieRAEG

r smjcO dzj HJtefpiCtsg Mz dgj IstsH L © Mmd dzlsj |
NaFePQ. wi h jMmlsozag®PbEb g L O { tddzmdPd®@clA) lis t
Bdzs e sMisOH d 2 dzad G @€ ypddlsH dif s gftsdgdds @ . d : dz0
LiFePQ; Hy dzdlsdtcOdzj, H O FetP®e R@A d&3d yj dz d
jdzj Cltetsn d dzd dapdetc dHfciOlslzgj 4 deGs FNeaRFO® P O
Jdzj Sstesnd B ydzO Qdejjlsi@Hd dzdntff " Meslsts  ff t
ted OCyddlsy dz2O0 2tsdzj dz 5B B dz he® | Tlnddg s ©df
dzz y O o Odzj dzO0 N&EMzg®, dhdgg o § @iz dzg ¢ d y dzd
dzj Heo Oftled ) ls j f&EPR.E,0 N NaCHCOO.3HO ] s ¢ dzj H
JSlsjdz Mdadasgj L d@FeP8).dzd S figf fdgtste dodz j WAB L @
9 JHJdd o Otctdatso O ddgpEedrdatO fiffitewlls dasO tg
CztNmpig: Isj i3 j tcOlskzte® d fttsHi dzydls,
CMY j tod d3j dzls O dzdzddls s Blash) ddsm ] telgdf jpisds OdzQ dzts
zO v OB2zd WO H d W tel®fdOB s 0@y d ts dzdzd Is § i tc
ftcj HiNlsOWBJ.dkd dzO

t jdzse j dzscteOW MS dIsjl) HiPsagls, ( Wyfjs. f tdc
s B j cOBRAce T3 L Oo d Md d3ts  tsils Nepeipzd a4 M s
ftesH dzy dlsj dzdetsflsIs © dzO dzOG tcw 9 Odzj ,
ftejHMlsOodzw o Ols MBjf ®ls Hej WMy Olsda
FE'Mi Hi toy OWINBFe(PO), S Olists dztsd Is j dzdets s 5 § s dzc
NaFe (PO, z2Otc Oflsoa © ) ko j dzd y O, @dgjs dz@ 2 1§ o3
60 % LONERS#IO®+ijhdIlsj Heoj WM Olsdd W OL
d ftedu200 ANEBR) YO, dzd yOe Odzj Ists dz0 d 1
Nap NFPB-200)d f totsH i dzy d Is j dzdzts f) BAPTERO0MACS ddz0 G to

f ts
dL fm
HJ te
f tots
fted
(
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200 b9 tsHd HEtS5 HteOMmMisd YydzO fdgiddiw dkON o@D Istts] d
tej OC ydtsdedzed Is j ftesHEGCIsd MO JtOSlsdyj
(HA% . OC st56 MFOHROB O j dz@f H | dNFEBRQAD a0 dzj |
HOHJ dzO)
v OB dzd yO
( $MY J ted d&3j dzls Odzdzed NFP6-500
sBtsL dzOyj dzd j dz0O . R
fesHkClkd o Mmd : T
NHsFePQ.H,O- NaCH;COO.3H0. \jd ot ¥ NFP6-20(
[BtoOL{J sdzdzts | I tej d Aol + :
fte] C bt @ L 2 o
Na¢ fr al . 0 +o°0m ) EFP4-1OO
NFP175 | 1:10 6 < \R PRI
NFP2100 | 1:2 6 Woofwr Tl T
NFP3100| 1:2 12 0 NS i
\‘\J 0 *o, o NFP2-100
NFP4100| 1.5 15 PN tofarot e+ *
NFP5200| 1:2 6 2 b NFP1-75
NFP6200 | 1:10 15 0 to|%hrs 4t ot
NFP7-200 | 1:2 15 10 30 40 50
29)
AdWtdlsj (75, 100 AdcHEDeDssd toj dzlsc j

SBL @ZOU] dadjbts k¢

s5j & j OO0 dzO

fesH I Mdmnlsj EO

N14FePQ.H,O 1 NaCH,COO.3HO

(+ -NH4sFePQ,.H,0; 0 -NagFe3(POy)4;
*-NaFePQ (30 & d )y ANs.Fex(POy)s)-

i dwStdkits MmMdzOsd §d¢O
ftedfdh Ols dzO0 RO baFeR(ls §f dz  dzBef-h(POy)s.
ltedMmi Msoadjlsts O IsjLd Ho slsic@vwegp Ofigj
sBtcOL jJ yoO uf NFF-5DDQ WY@ . sldB j dzWw L 9 W dzj |
OOz e d ydzd J ¢ MY J tcd NEPeI2B0E deddd dhz fif dstsla. pVO d
BOdZe Odzsod HIlBOwdIsd MFO ddk ©dAsg oL O @
sMdeEHAO f tetso jHjdzad sy HJjIsO2dzded dL Mdzj Ho C
sdzd o d dztNmFeRQddf)] By 4 HO M sdkz2yd yteg
tsB d3j dz, JLitsdzL o O2¢d HILBOWdIsj dz o] € Iz
COCIss Istsoa ©® B HNaMBROz M Is ftolg] fitsl Ofigiddse dLjds 5, t
fJotsW sMmW Ols dzd W oLd ) tc] OCydtsdzadzed Is J
cOL ZOc Odzj sts 2O ftoj SktemMste© dzj Bd

1 OB dz¥ HO9 Ols
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OL z 9 QNd@jL IDEeFEEED,), 5 N j u’@c{ f76C¢ OL 9 O, Yy
j e j sdydzs d € ddzj Isdipdsty dyPuss H dzed Y totf) €
sdy® s befttlsOSIsdqujd d@3di ~OdedL i d&3
L € Is b eNAEFGPQ.IZ® d NaFesPO). [s HEkZE O fists
94 HJdd Isd dL Mdzj H B8 dedzts MO L § 5 d o tOldsdzt
| ddMmS¢d Isj i3 § teOlskztedj dzfz® dadhi to
MW Ols dNaske@PO) ( Mi M Mmdzts j Mls O NafRds(RRPL Is 2z tc O
' sd{) , Ctsdlsts i hts f tcJ
Isj 6 OdzOydtsdedzd M § H d dzj dzd W

dddzlstj LR Ot OCIsj tod L dis,QRB, dp@® ddziyf elzd
Qtsdzj dz sB B dz SIs HdIs BOEENINGHOL, B ] € Iz tofy
LIMNPO, j f jtemtf jSIsde jdz jdzj ClstetsH j dz O
HO fMd 4 sEdEd) Jdzi cdilsd ydeO WiFEAPOs detsfls
(701 d 586 Wh/ kg, -dndfistsCodivs dats) H & Ssfitedd H ff
slghlV dzAn®/Mn* 1o 52 ARE.Istetsh d i3 ydzdlsj Mo ts:
dzQIMNPO, O 9o dztishndatzth s AHsde Iz ¢ A7 i &zO@ B d dzdats fils
Hgzd Is d tc ® GOBRD, 9 Mdzj H Mise o j dz@diddiay ofigjtsHis{ dizh
2 s dzfs Bz BOISO wWOL &z O aod kB %) dO L
Csjlbts fBtOYHO dOftjyjddj dO ctOdedy
MstekzClsktedzd §toj US O us@zdHsg W & Lf ivdlstd A0 dz
MsOBddzdL JtcOdzj Mtz zttOISO dO Hj ddlsd
BOdze Odgtso dIsd M ¥ J dzj L dedliFQMadRD, Isfo | WMetsitg/d3d
tcOL Isortstolgi. 2 C Ot YjdzjLddlsj 26ded MO
ftsded ) § dzed § sts  dzO LESMNQRO{Stg ¢ O dedf O  Myls g 4
L Od3j Miso Ordpj % HAB} 2j0 L dkO yWHOSjliist. Ols © H d My
fteddztsy j dz detso ff 5H LiBxMnPQ, fMmfdRipldidets dgQc |
tej OCydw dzO® 2tsdej dz 5B d3j dz dzO -yig figizipts sdAls C
Hdl 30tedlsdzed ftoj C kZtcmtz@igts §OBH Mis@EE i d
gddzlsjL d tsn Otc ONHEFESNMNGRPO{@ dZj0 dZ® x O !

#dtedWIlsO il MdNimEedd POEOMIE Oz j x O
fsdzyj 20 ytejL tj OCydd dz0 @RHEPHPOOdAz]
d dz0 MmMikzdzW Olsdzed tcOL Iso tsttNf,).FefO)BHOON d i
MNnSO,H,O 8 tOL dzd ydad d3sdzdzd tslsdztsh j dzad W . U
ftcd MlstedClIlsjdz C dzlstcts B0 ezD, Is ) B jBiQrldilg to
CtedMmlsOdzdL Oydw s O dzO MistczoYPdzso §i§
HdWtcOSC Istse tcORd diote jicd sk tof t€)dfc Cfdiildsoji to ) H O
Wsted3ddtcOdzj dz0 HJIls B s dzls b §f tets B)ts dzfi H |
YddzjLdzdlsy d dBOdze Odztso fls dzts tzgl Bagvn st tc j H §
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(r o MY jCEHs@disded o H d fipjists €Ay dsvsls @dzj H e O,
foj Cemted MOFEMNPOH.OYls Coi: H jNsHs 7 = 0
0.60 d 0.80 (f Iktydshmls N 0.01).
NH,Fe _Mn_PO,H,0
=1 : . serve
XFe ‘E gzlculat:d
L b g g
X£=0.8 2l J

S M—U e e
S x_ =0.6 10 20 30 40 50
Z\jL [ 1 Fe ™ 2q angle(®)
(7) A | N W T Y LJ
o
E XFe:O.4

xFe=O.2

30 40 50
29 ()

AdeE&BDiOrtsod tjdzs AEkzB@stdAZ S sz tcdzO

dz0 ReMn ,PO,H,O (0 O > fs BjssHO dzO {

NHFeMnit fH.O(R=0 . D.8)d

W tcOCIssctO®Rdlsy dzO Mmdsj i dedistfts f toj ¢
B BHO &Zz@ tefPlabjddsyj d&zO dBSHjdz L O HJl
 esflstc Odziils O P, cozd O L WXt yduls O
CedMsOdkscteOYMEO YsLdydw) Jj i fMmdj:
FeMntsftcjHjdzj dzts ytejL Erua 0dzOdzd 13G. s O
ftoj HMISO9 j 20 MlstelzC IskztcdzOIls O  te.BdMh.dzOy d W
POHO ulstezC sEtcdzdwls OdzOdzdL S OL 90O, Yj
MO ®Rsdtsl OL zPe B 8O P M) GYtoj dikzh j Mise j
Cted Mls Odzps Gl s P teOY MCO M § Ol kW
Csdz" BO Misjf jdz ftcd BtSEOIsdIlsy dzO yj dzw
f tcE{tsG Olsdlsj [daDtc QIOKa @dig. Ists dzO IlFaMnisH d o (
POHO(OCEC1) o yjdzdw Ctsdgyj dzstcOydsdzj dz

10 20
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