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Experimental Investigation on High Efficient Electrolytes
of Electrochemical Photovoltaic Cells
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In this work, an optimum condition of electrolytes preparation for photovoltaic cells application was

investigated experimentally in terms of impedance and conversion efficiency of the cells. 3-methoxyppropionitrie and
redox pairs with Lil and I were used as stable solvents for fabrication of electrolyte. Efficiency comparison of the
prepared cells carried out for various additives and ionic liquids. From the results, there was an optimum concentration
(about 0.3 M) of ionic liquids for efficient cell fabrication. For case of electrolyte using single DMAp additive, the
maximum conversion efficiency of the cell was 6.4%(Voe: 0.78V, Jo: 14.4 mA/cmz, ff: 0.57). For case of electrolyte using
both DMAp and CEMim additives, the maximum conversion efficiency of the cell was 7.2%(Vy: 0.79V, Js: 16 mA/cmZ, ff:
0.57). From the result of electrochemical impedance measurement, both Z1 and Z3 values of binary additives-based cell
decreased compared to those of single additive-based. This is due to the decreased in internal and charge transfer

resistivities of the cells.
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Fig. 1 Cell structure and energy band.

rx
N
lor
£
ogh
0
2]
T
ri
iz
1o
Kl
fol
1o
o}
§I=
12
2
2
2
sl
o
nz
oot
Al
kJ
]

Trans. KIEE. Vol. 60, No. 1, JAN, 2011

3 Solar Slmulator (XES*SOIS)Q} Impendence
meter (PSM 1700)& AM&3tith. 2 AdolA Aztd v
g Fxo HIMAIEY Abdel disiA= & 1o AE ke v
EPila, dald =24 £ 20 JdERAT H7HAIE TiO.
o o F&FH dAE F & v FERY ASEZ A
Aol giFEo] Fxo ¥ FH HWAEES 1 A A
7F 23kEo] ) E1-E49 AsfE S A3 o]
HA ] FEE HAsH] Hste] A" Ao,
E5-E112 H3d U 9d T/7Y H7HAE 839
B a&Wsts dotry] fg M AA gt
72 A e 7 F/Fe HAAAE A
H39Ss AT a&usts A fldEl AARE s
&=

£ 4% 49 B3 M o Ans

E:d 1 Mol ol M8& chefst Fxo| HIMME
Table 1 Electrolyte additives with various chemical structures.

Additives (abbreviation) Chemical
structure
-
1,2-dimethyl-3-propylimidazolium N@

iodide (DMPII) - Y ~

2,4-diaminopyrimidine(DApm) ‘
)\

2-amino-4,6-dimethoxypyrimidine

(ADMpm)
2-amino-1-methylbenzimidazole N/k»:/
(AMBim) @
4-bromo-3-methylpyrazole(BMpz) <
—
~—
2-(dimethylamino)-pyridine(DMAp) Sy
=
4-tert-butylpyridine(TBp) —

5-Chloro-1-ethyl-2-methylimidazole
(CEMim) K
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Table 2 Electrolytes with various compositions.

#No. Solvent Redox couple Ionic liquid / additive(s)
El EC and GBL 0.1M LiI + 0.05M L 0.1M DMPII
E2 2 2 0.2M DMPII
E3 2 2 0.3M DMPII
E4 2 2 0.4M DMPII
E5 2 2 0.3M DMPII + 0.5 M DApm
E6 2 2 0.3M DMPII + 0.5 M ADMpm
E7 2 2 0.3M DMPII + 0.5 M AMBim
ES8 2 2 0.3M DMPII + 0.5 M BMpz
E9 2 2 0.3M DMPII + 0.5 M DMAp
E10 2 2 0.3M DMPII + 0.5 M TBp
Ell 2 2 0.3M DMPII + 0.5 M CEMim
E12 2 2 0.3M DMPII + 0.5M DMAp+0.5MDApm
E13 2 2 0.3M DMPII + 0.56M DMAp+0.5MADMpm
E14 2 2 0.3M DMPII + 0.5 M DMAp + 05 M AMBim
E15 2 2 0.3M DMPII + 0.5 M DMAp+0.5MBMpz
E16 2 2 0.3M DMPII + 0.5 M DMAp+0.5MTBp
E17 2 2 0.3M DMPII + 0.5 M DMAp+0.5MCEMim
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Fig. 2 UV-visible absorption spectrum of various solvents
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Fig. 3 Photovoltaic properties of DSCs samples prepared
with E3-E11 electrolytes
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Fig. 4 Photovoltaic properties of DSCs samples with
E12-E17 electrolytes.
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Fig. 5 Comparison of the impedance properties of the cells
with single and binary additives electrolytes.
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