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СПРАВКА ЗА ИЗПЪЛНЕНИЕ НА МИНИМАЛНИТЕ НАЦИОНАЛНИ И 

ДОПЪЛНИТЕЛНИТЕ ИЗИСКВАНИЯ, 

на ас. д-р Геновева Атанасова 

 представена за участие в конкурс за заемане на академичната длъжност „доцент”, по 

професионално направление 4.2 „ Химически науки” и научна специалност „Химия на 

твърдо тяло”, обявен в ДВ бр. 36 от 03.05.2019 г. 

 

Таблица 1. Минимални изисквани точки по групи показатели за различните научни 

степени и академични длъжности 

 

Група от 

показатели 
Съдържание Доктор Доцент 

  минимални постигнати минимални постигнати 

А Показател 1 50 50 50 50 

Б Показател 2 -  -  

В 
Показатели 3 

или 4 
- - 100 125 

Г 

Сума от 

показателите 

от 5 до 10 

30 150 220 239 

Д Показател 11 - - 60 156 

Е 

Сума от 

показателите 

от 12 до 20 

- - - - 

Ж 

Сума от 

показателите 

от 21 до 29 

- - 70 110 

Общо точки по всички показатели 680 
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Таблица 2. Брой точки по показатели: 

 

Група от 

показатели 
Показател 

Брой 

точки 

А 
1.  Дисертационен труд за присъждане на образователна и 

научна степен "доктор" 
 

  

“Характеризиране на тънки оксидни филми, приложими 

за каталитични носители”, 2014 

ръководител:проф д-р Пламен Стефанов,  

чл.кор проф. дн Цветана Маринова 

50т 

Общо точки по показател А 50т 

 

В 

4.  Хабилитационен труд - научни публикации в издания, 

които са реферирани и индексирани в световноизвестни 

бази данни с научна информация (Web of Science и Scopus)* 

 

 В.4.1. 
P Stefanov, G Atanasova, E Manolov, Z Raicheva, V 

Lazarova, Preparation and Characterization of SnO2 Films for 

Sensing Applications, Journal of Physics: Conference Series, 

100 (2008) 082046, doi:10.1088/1742-6596/100/8/082046 

ISSN: 17426588 

Scopus: SJR-10т,  

Q3-15т 

(Scopus) 

В.4.2. 
A. Og. Dikovska, G. B. Atanasova, N. N. Nedyalkov, P. K. 

Stefanov, P. A. Atanasov, E. I. Karakoleva, A. Ts. Andreev, 

Optical sensing of ammonia using ZnO nanostructure grown on 

a side-polished optical-fiber, Sensors and Actuators B, 146 (1) 

(2010) 331–336, doi: 10.1016/j.snb.2010.02.018 

ISSN: 09254005 

Web of Science: Q1-25т, Scopus: Q1-25т 

Q1-25т 

(Web of 

Science, 

Scopus) 

В.4.3. 
G Atanasova, A Og Dikovska, M Stankova, P Stefanov and P 

A Atanasov, XPS study of ZnO nanostructures prepared by 

laser ablation, Journal of Physics: Conference Series, 356 

(2012) 012036, doi:10.1088/1742-6596/356/1/012036 

ISSN: 17426588  

Scopus: Q3-15т 

Q3-15т 

(Scopus) 

 

В.4.4. 
A. Og. Dikovska, G. B. Atanasova, G. V. Avdeev, N. N. 

Nedyalkov, Synthesis and characterization of ZnO 

nanostructures on noble-metal coated substrates, Applied 

Surface Science, 374 (2016) Pages 65–70, 

http://dx.doi.org/10.1016/j.apsusc.2015.09.141 

ISSN: 01694332 

Web of Science: Q1-25т, Scopus: Q1-25т 

Q1-25т 

(Web of 

Science, 

Scopus) 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THH-4YC80PJ-2&_user=839858&_coverDate=02%2F11%2F2010&_alid=1265661623&_rdoc=48&_fmt=high&_orig=search&_cdi=5283&_st=13&_docanchor=&_ct=53&_acct=C000045400&_version=1&_urlVersion=0&_userid=839858&md5=4aa40ce485976154fb15a5a6d60de206
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THH-4YC80PJ-2&_user=839858&_coverDate=02%2F11%2F2010&_alid=1265661623&_rdoc=48&_fmt=high&_orig=search&_cdi=5283&_st=13&_docanchor=&_ct=53&_acct=C000045400&_version=1&_urlVersion=0&_userid=839858&md5=4aa40ce485976154fb15a5a6d60de206
file:///D:/Statii-Genoveva/374
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В.4.5. 
G. Atanasova, A. Og. Dikovska, T. Dilova, B. Georgieva, 

G.V. Avdeev, P. Stefanov, N.N. Nedyalkov, Metal-oxide 

nanostructures produced by PLD in open air for gas sensor 

applications, Applied Surface Science, 470 (2019) 861–869, 

https://doi.org/10.1016/j.apsusc.2018.11.178 

ISSN: 01694332  

Web of Science: Q1-25т, Scopus: Q1-25т 

Q1-25т 

(Web of 

Science, 

Scopus) 

В.4.6. 
G. Atanasova, T. Dilova, A. Og. Dikovska, G. Avdeev, P. 

Stefanov, N. N. Nedyalkov, Light irradiation effect on the gas 

sensing properties of the ZnO nanostructures, Proc. SPIE 

11047, 20th International Conference and School on Quantum 

Electronics: Laser Physics and Applications, 110470B (2019); 

https://doi.org/10.1117/12.2516517 

ISSN: 0277786X  

Scopus: SJR-10т 

SJR-10т 

(Scopus) 

В.4.7. 
T. Dilova, G. Atanasova, A. Og. Dikovska, G. V. Avdeev, P. 

Stefanov, N. N. Nedyalkov, Gas-sensing properties of metal-

oxide nanostructures produced by PLD, Proc. SPIE 11047, 

20th International Conference and School on Quantum 

Electronics: Laser Physics and Applications, 110470G (2019); 

https://doi.org/10.1117/12.2516753 

ISSN: 0277786X  

Scopus: SJR-10т  

SJR-10т 

(Scopus) 

Общо точки по показател В 125т 

 

Г 

7.  Научна публикация в издания, които са реферирани и 

индексирани в световноизвестни бази данни с научна 

информация (Web of Science и/или Scopus), извън 

хабилитационния труд 

 

 

Г.7.1. 

A. Og. Dikovska, N. N. Nedyalkov, S. E. Imamova, G. B. 

Atanasova, P. A. Atanasov, Au-coated ZnO nanostructures for 

surface enhanced Raman spectroscopy applications, Quantum 

Electronics, 42 (3) (2012) 258–261, doi: 

10.1070/QE2012v042n03ABEH014761 

ISSN:1063-7818 

Web of Science: Q2-20т, Scopus: Q2-20т 

Q2-20т 

(Web of 

Science, 

Scopus) 

Г.7.2. 

Tanya Tsoncheva, Gloria Issa, Teresa Blasco, Momtchil 

Dimitrov, Margarita Popova, Selene Hernández, Daniela 

Kovacheva, Genoveva Atanasova, José M. López Nieto, 

Catalytic VOCs elimination over copper and cerium oxide 

modified mesoporous SBA-15 silica, Applied Catalysis A: 

General, 453 (2013) 1–12. doi:10.1016/j.apcata.2012.12.007,  

ISSN: 0926860X 

Web of Science: Q1-25т, Scopus: Q1-25т 

Q1-25т 

(Web of 

Science, 

Scopus) 
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Г.7.3. 

A. O. Dikovska, M. T. Alexandrov, G. B. Atanasova, N. T. 

Tsankov, P. K. Stefanov, Silver nanoparticles produced by 

PLD in vacuum: role of the laser wavelength used, Applied 

Physics A: Materials Science and Processing, 113(1) (2013) 

83–88, doi: 10.1007/s00339-013-7834-9 

ISSN: 09478396  

Web of Science Q2-20т, Scopus: Q1-25т 

Q1-25т 

(Scopus) 

Г.7.4. 

A. Og. Dikovska; G. B. Atanasova; G. V. Avdeev; M. E. 

Koleva; N. N. Nedyalkov, Fabrication of ZnO nanostructures 

by PLD, Proceedings of SPIE - The International Society for 

Optical Engineering, 94470 (2015) Article number 94470H. 

doi:10.1117/12.2175634 

ISSN: 0277786X 

Scopus: SJR-10т 

SJR-10т 

(Scopus) 

Г.7.5. 

R. Ivanova, I. Genova, D. Kovacheva, G. Atanasova, T. 

Tsoncheva, Effect of porous structure on the formation of 

active sites in manganese hosted in ordered mesoporous silica 

catalysts for environmental protection, Journal of Porous 

Materials, 23(4) (2016) 1005-1013, doi:10.1007/s10934-016-

0158-3 

ISSN: 13802224  

Web of Science: Q2-20т, Scopus: Q2-20т,  

Q2-20т 

(Web of 

Science, 

Scopus) 

Г.7.6. 

A Og Dikovska, G B Atanasova, G V Avdeev and V Y 

Strijkova, Thin nanocrystalline zirconia films prepared by 

pulsed laser deposition, 19th International Summer School on 

Vacuum, Electron and Ion Technologies (VEIT2015) IOP 

Publishing, Journal of Physics: Conference Series, 700 (2016) 

012024, doi:10.1088/1742-6596/700/1/012024 

ISSN: 17426588 

Scopus: Q3-15т 

Q3-15т 

(Scopus) 

Г.7.7. 

Margarita Popova, Ágnes Szegedi, Hristina Lazarova, Alenka 

Ristić, Yuri Kalvachev, Genoveva Atanasova, Nicole Wilde, 

Nataša Novak Tušar, Roger Gläser, Synthesis of biomass 

derived levulinate esters on novel sulfated Zr/KIL-2 composite 

catalysts, Microporous and Mesoporous Materials, 235 (2016) 

50-58, doi:10.1016/j.micromeso.2016.07.047 

ISSN: 13871811 

Web of Science: Q1-25т, Scopus: Q1-25т 

Q1-25т 

(Web of 

Science, 

Scopus) 

Г.7.8. 

Margarita Popova, Ágnes Szegedi, Hristina Lazarova, 

Momtchil Dimitrov, Yuri Kalvachev, Genoveva Atanasova, 

Alenka Ristić, Nicole Wilde, Roger Gläser, Influence of the 

preparation method of sulfated zirconia nanoparticles for 

levulinic acid esterification, Reac Kinet Mech Cat., 120(1) 

(2017) 55–67, doi:10.1007/s11144-016-1088-4 

ISSN: 18785190  

Web of Science: Q3-15т, Scopus: Q3-15т 

 

Q3-15т 

(Web of 

Science, 

Scopus) 
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Г.7.9. 

A.Og. Dikovska, D. Pallotti , S. Lettieri, G.B. Atanasova, 

G.V. Avdeev, P. Maddalena, S. Amoruso, N.N. Nedyalkov, 

Growth mechanism of ZnO nanostructures produced by 

ultraviolet and visible laser ablation, Applied Surface Science, 

423 (2017) 977–982, 

https://doi.org/10.1016/j.apsusc.2017.06.331 

ISSN: 01694332  

Web of Science: Q1-25т, Scopus: Q1-25т 

Q1-25т 

(Web of 

Science, 

Scopus) 

Г.7.10. 

Kamelia Kamburova, Nelly Boshkova, Nikolai Boshkov, 

Genoveva Atanassova, Tsetska Radeva, Hybrid zinc coatings 

for corrosion protection of steel using polyelectrolyte 

nanocontainers loaded with benzotriazole, Colloids and 

Surfaces A: Physicochemical and Engineering Aspects, 559 

(2018) 243–250, https://doi.org/10.1016/j.colsurfa.2018.09.039 

ISSN: 09277757 

Web of Science: Q2-20т, Scopus: Q2-20т 

Q2-20т 

(Web of 

Science, 

Scopus) 

Г.7.11. 

M. Peshova, V. Bachvarov, St. Vitkova, G. Atanasova & N. 

Boshkov, Electrodeposited zinc composite coatings with 

embedded carbon nanotubes – advanced composite materials 

for better corrosion protection, Transactions of the IMF, 96 (6) 

(2018) 324-331, 

https://doi.org/10.1080/00202967.2018.1520486 

ISSN: 00202967 

Web of Science Q4-12т, Scopus: Q3-15т 

Q3-15т 

(Scopus) 

Г.7.12. 

Rabadzhiyska, S.N., Kolaklieva, L.P.,  Cholakova, T.M., 

Kakanakov, R.D.,  Chitanov, V., Stefanov, P.K., Atanasova, 

G.B., Balashev, K.T., Rangelov, B.S., Atanasova, S.B., 

Multilayer CrN/TiN coatings deposited at low temperatures by 

unbalanced magnetron sputtering for implant applications, 

Bulgarian Chemical Communications, 50 (2018) 172-180,  

http://www.bcc.bas.bg/BCC_Volumes/Volume_50_Special_G

_2018/50G_PD_172-180.80.pdf 

ISSN: 08619808  

Web of Science: Q4-12т, Scopus: Q4-12т 

Q4-12т 

(Web of 

Science, 

Scopus) 

Г.7.13. 

T. M. Cholakova, L.P. Kolaklieva, R.D. Kakanakov, V.A. 

Chitanov, B. S. Ranguelov, S. Atanasova-Vladimirova, P. K. 

Stefanov, G. B. Atanasova, K. T. Balashev, Effect of the heat 

treatment on mechanical and structural properties of CrTiAlN 

coatings deposited at low temperature, Bulgarian Chemical 

Communications, 50 Special Issue G (2018) 197 – 204 

http://www.bcc.bas.bg/BCC_Volumes/Volume_50_Special_G

_2018/50G_PD_197-204.105.pdf 

ISSN: 08619808  

Web of Science: Q4-12т, Scopus: Q4-12т 

Q4-12т 

(Web of 

Science, 

Scopus) 

Общо точки по показател Г 239т 

 

https://doi.org/10.1080/00202967.2018.1520486.%20Q4
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Д 

11.  Цитирания в научни издания, монографии, колективни 

томове и патенти, реферирани и индексирани в 

световноизвестни бази данни с научна информация (Web of 

Science и Scopus 

 

  Цитати в базата на Scopus: 78 бр х2т 156 

Общо точки по показател Д 156т 

 

Ж 
21. Индекс по Хирш (H) (Scopus)  

H = 5 (минимум) за доцент  
 

  Индекс по Хирш (H) (Scopus) - 11 110т 

Общо точки по показател Ж 110т 

  

Общо точки по всички показатели 680 
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В.4.1. P Stefanov, G Atanasova, E Manolov, Z Raicheva, V Lazarova, Preparation and 

Characterization of SnO2 Films for Sensing Applications, Journal of Physics: Conference 

Series, 100 (2008) 082046, doi:10.1088/1742-6596/100/8/082046, 14 цитата 

1. Zainudin, S.N.F., Abdullah, H., Markom, M. Electrochemical studies of tin oxide based-dye-sensitized 

solar cells (DSSC): a review, 2019  Journal of Materials Science: Materials in Electronics, 30(6), pp. 

5342-5356 

2. R. Adzhri, , M.K. Md Arshad, Subash C.B. Gopinath, A.R. Ruslinda, , M.F.M. Fathil, C. Ibau, M. 

Nuzaihan M.N., Enhanced Sensitivity Mediated Ambipolar Conduction with p-type TiO2 Anatase 

Transducer for Biomarker Capturing, Sensors and Actuators A: Physical, Volume 259, 1 June 2017, 

Pages 57-67, http://dx.doi.org/10.1016/j.sna.2017.03.015 

3. Nesov, S.N., Bolotov, V.V., Korusenko, P.M. et al. Interfacial interaction in a composite based on 

multi-walled carbon nanotubes and amorphous tin oxide Phys. Solid State (2016) 58: 997. 

doi:10.1134/S1063783416050164 

4. Po-Ming Lee, Yen-Shuo Liu, Luis Villamagua, Arvids Stashan, Manuela Carini, and Cheng-Yi Liu, 

Experimental Observation and Computer Simulation of Al/Sn Substitution in p-Type Aluminum 

Nitride-Doped Tin Oxide Thin Film, J. Phys. Chem. C, 2016, 120 (8), pp 4211–4218 

5. Henry, J.; Mohanraj, K.; Sivakumar, G.; et al., Electrochemical and fluorescence properties of SnO2 

thin films and its antibacterial activity, SPECTROCHIMICA ACTA PART A-MOLECULAR AND 

BIOMOLECULAR SPECTROSCOPY  Volume: 143   Pages: 172-178   Published: MAY 15 2015 

6. Villamagua, Luis; Stashans, Arvids; Lee, Po-Ming; et al. Change in the electrical conductivity of SnO2 

crystal from n-type to p-type conductivity,CHEMICAL PHYSICS  Volume: 452   Pages: 71-77   

Published: MAY 1 2015 

7. S. Xu, J.Gao, L. Wang, Linlin, Role of the Heterojunctions in In2O3-composited SnO2 Nanorods 

Sensor and Their Remarkable Gas-Sensing Performance for NOx at Room temperature, Nanoscale 7 

(2015)  p. 14643 

8. Shuang Xu, Kan Kan, Ying Yang, Chao Jiang, Jun Gao, Liqiang Jing, Peikang Shen, Li Li, Enhanced 

NH3 gas sensing performance based on electrospun alkaline-earth metals composited SnO2 nanofibers, 

Journal of Alloys and Compounds Volume 618, 5 January 2015, Pages 240–247 

9. Menglin Sun, Yiguo Su, Chunfang Du, Qihang Zhaoa and Zhiliang Liu, Self-doping for visible light 

photocatalytic purposes: construction of SiO2/SnO2/SnO2:Sn
2+

 nanostructures with tunable optical and 

photocatalytic performance , RSC Adv., 2014,4, 30820-30827 

10. Yuan-Yuan Feng, , Wei-Qing Kong, Qian-Ying Yin, Li-Xia Du, Ying-Ting Zheng, De-Sheng Kong, 

Platinum catalysts promoted by In doped SnO2 support for methanol electrooxidation in alkaline 

electrolyte, Journal of Power Sources, Volume 252, 15 April 2014, Pages 156–163 

11. A. Ahmad, M.Y.A. Rahman, H. Harun, M.S. Su’ait, M.A. Yarmo, Preparation and Characterization of 

49% Poly(Methyl Methacrylate) Grafted Natural Rubber (MG49)–Stannum  (IV) Oxide (SnO2)–

Lithium Salt Based Composite Polymer Electrolyte, Int. J. Electrochem. Sci., 7 (2012) 8309 - 8325 
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12. Cakmak, H. M.; Cetinkara, H. A.; Kahraman, S.; et al., Effects of thermal oxidation temperature on 

vacuum evaporated tin dioxide film, SUPERLATTICES AND MICROSTRUCTURES Volume: 51 

Issue: 3 Pages: 421-429, DOI: 10.1016/j.spmi.2012.01.006   Published: MAR 2012 

13. Mahadeva Suresha K.; Kim Jaehwan, Hybrid nanocomposite based on cellulose and tin oxide: growth, 

structure, tensile and electrical characteristics, SCIENCE AND TECHNOLOGY OF ADVANCED 

MATERIALS  Volume: 12   Issue: 5     Article Number: 055006   DOI: 10.1088/1468-

6996/12/5/055006   Published: OCT 2011 

14. Alarcon Edwin A.; Correa Luis; Montes Consuelo; et al., Nopol production over Sn-MCM-41 

synthesized by different procedures - Solvent effects, MICROPOROUS AND MESOPOROUS 

MATERIALS  Volume: 136   Issue: 1-3   Pages: 59-67   DOI: 10.1016/j.micromeso.2010.07.021   

Published: DEC 2010 

В.4.2. A. Og. Dikovska, G. B. Atanasova, N. N. Nedyalkov, P. K. Stefanov, P. A. Atanasov, 

E. I. Karakoleva, A. Ts. Andreev, Optical sensing of ammonia using ZnO nanostructure 

grown on a side-polished optical-fiber, Sensors and Actuators B, 146 (1) (2010) 331–336, 

doi: 10.1016/j.snb.2010.02.018, 54 цитата 

1. Aarya, S., Kumar, Y., Chahota, R.K., Recent Advances in Materials, Parameters, Performance and 

Technology in Ammonia Sensors: A Review, 2019 Journal of Inorganic and Organometallic Polymers 

and Materials, https://doi.org/10.1007/s10904-019-01208-x 

2. Parvinder Kaur, Mangalpady Rajaram Shenoy, Highly Sensitive Refractive Index Sensor Based on 

Silicon Nitride Strip Waveguide Directional Coupler, IEEE Sensors Letters ( Volume: 2 , Issue: 1 , 

March 2018, DOI: 10.1109/LSENS.2017.2784482 

3. Huey-Ing Chen, Cheng-Yu Hsiao, Wei-Cheng Chen, Ching-Hong Chang, Tzu-Chieh Chou, I-Ping Liu, 
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1-8 

5. Zhu, Y., Fu, H., Ding, J., (...), Zhang, J., Liu, Y., Fabrication of three-dimensional zinc oxide 

nanoflowers for high-sensitivity fiber-optic ammonia gas sensors, 2018 Applied Optics, 57(27), pp. 

7924-7930 

6. Zhang, W., Li, J.-Y., Xie, J., High sensitivity refractive index sensor based on metamaterial absorber, 

2018 Progress In Electromagnetics Research M, 71, pp. 107-115 

7. Lee, S., Kim, J.T., Song, Y.-W., Graphene-Incorporated Soft Capacitors for Mechanically Adjustable 

Electro-Optic Modulators, ACS Appl. Mater. Interfaces 2018,  10, 47, 40781-40788 

8. Tan, L., Zhon, Y., Yu, J., (...), Guan, H., Chen, Z.,  Temperature sensing of side-polished optical fiber 

with polymer nanostructure cladding,  2017 Opto-Electronics and Communications Conference, 

OECC 2017 and Photonics Global Conference, PGC 2017 2017-November, pp. 1-3, 2017 

9. Chen, L., Yang, X., Zhang, L., Optical H2 sensing properties of oriented ZnO: Cd nanorod thin films, 

Zhang, L. 2017 Gongneng Cailiao/Journal of Functional Materials, 48(5), pp. 05127-05131, 2017 

10. Nogueira, R.N., Bilro, L.M.B., Alberto, N.J., Lima, H.F.T., de Lemos Pinto, J., Optical fiber sensors: 

Devices and techniques (   Book Chapter), 2017 Smart Sensors for Industrial Applications, pp. 3-16., 

2017 

11. Nogueira, R., Bilro, L., Alberto, N., Lima, H., Pinto, J.L., Optical fiber sensors (   Book Chapter), 2017 

Optical, Acoustic, Magnetic, and Mechanical Sensor Technologies, pp. 3-26 

12. Wang Min Liu Fu-Fei Zhou Xian Dai Yu-Tang Yang Ming-Hong, Optical fiber sensing technologies 

based on femtosecond laser micromachining and sensitive films, : Acta Physica Sinica, 66, 070703 

(2017) DOI: 10.7498/aps.66.070703 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THH-4YC80PJ-2&_user=839858&_coverDate=02%2F11%2F2010&_alid=1265661623&_rdoc=48&_fmt=high&_orig=search&_cdi=5283&_st=13&_docanchor=&_ct=53&_acct=C000045400&_version=1&_urlVersion=0&_userid=839858&md5=4aa40ce485976154fb15a5a6d60de206
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THH-4YC80PJ-2&_user=839858&_coverDate=02%2F11%2F2010&_alid=1265661623&_rdoc=48&_fmt=high&_orig=search&_cdi=5283&_st=13&_docanchor=&_ct=53&_acct=C000045400&_version=1&_urlVersion=0&_userid=839858&md5=4aa40ce485976154fb15a5a6d60de206
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13. Aritz Ozcariz, Carlos R. Zamarreño, Pablo Zubiate & Francisco J. Arregui, Is there a frontier in 

sensitivity with Lossy mode resonance (LMR) based refractometers?, Scientific Reports, 7(1),10280, 

2017 

14. Dejun Liu; Xiaokang Lian; Arun Kumar Mallik; Wei Han; Fangfang Wei; Jinhui Yuan; Chongxiu Yu; 

Gerald Farrell; Yuliya Semenova; Qiang Wu, Detection of volatile organic compounds using an optical 

fiber sensor coated with a sol-gel silica layer containing immobilized Nile red, Proceedings Volume 

10323, 25th International Conference on Optical Fiber Sensors; 103232W (2017); doi: 

10.1117/12.2263671 

15. S. Narasimman, L. Balakrishnan, S.R. Meher, R. Sivacoumar, Z.C. Alex, Influence of surface 
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