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Fig.1 The relationship between the ionic
conductivity and the concentration
of DMPII in MePN at 20 °C

2.1 DMPII HIREEBERHXE

& 1 & DMPII £ MePN e i 5 § %1
KE. MEHTTLIE S, 24 DMPILH 3 E 5T 1.0
mol -dm= /5, &R DMPII 7 MePN F1 LA,
HERE R SENH K. GLIH DMPI %K E N
1.0 mol -dm™ B, M H & i EIEE A, TFEH
S, SRS REE TR, NfA
FIFH2= DSCs PEEE. AT LA, £ MePN 7, DMPII
B % 4 1.0 mol -dm™.
2.2 DMPII KEXF I #0 IS 4ERIT AR

& 2 J& AR S DMPI fl AS R B 1L /4
MePN B TE 25 CTH TGS IEIRMR 1. MR4EBHK
FRARER S BUE M)A 3L i, = 4nFDryc BAT 3t
B TH LR MePN B F 250l 038 WY 8L

L . A B TR LI o N
Reduction of [ : g NN N Ondation ol 1
\\\\\
15F Do - F "ok
I i & W
< A < I -"\"’:\"‘
= ~ -2} W A
C Lo SeoTEEEmTT hk) s
= = NN, 4
=4 - \‘\
-3 L \E‘Q«; E |
0.5} "31’”4:::::.%,_4
L AT,
Py ERERAN
-1}F o B/ SR
b ¢ AN
0.0 N ) . 3 o 1 a4 ) A . A
0.0 0.2 04 0.6 08 0.0 0.2 0.4 0.6
E/V E/V

M2 &AL ERER DMPII I, £ MePN BRMBSBHARE
Fig.2 Steady-state voltammograms of solutions with DMPII and iodine in MePN at 25 °C
Initial E=0.70 V, high £=0.70 V, low E=—0.80 V, scan rate 5 mV-s™
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£1 LMINMERVY BRY
Table 1 Apparent diffusion coefficient of triiodide and iodide ions in MePN at 25 T

Solution A B C D E F
10°: D5 )Y em?+s™ 3.32 2.70 2.75 2.70 2.73 2,70
10° D(N)/em?+s™! 3.90 3.25 3.21 3.18 3.17 3.14

The components of A, B, C, D, E and F are the same as in Fig.2.
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Fig.3 The relationship between the cathodic
steady-state current i, and the concentra-

tion of I;- in solution B~F
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Fig.4 Nyquist diagram of EIS and its equivalent
circuit at 25 °C

The components of solutions from A to F are the same as

in Fig.2. Experimental data are represented by symbols
while the solid lines correspond to the fit. llA, AB, ¢C,
D, *E, @®F; R,: serial resistance (resistance of
electrolyte); R, : charge-transfer resistance;

CPE:constant phase element.
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Table 2 Parameters obtained by fitting the experimental spectra with the equivalent circuit

Solution A B C D E F
R/} 115.40 83.16 82.49 82.48 83.10 83.73
R,/ () 252.80 171.40 163.50 148.70 144.90 141.10
CPE Yo! pFes™! 19.77 1795 18.43 19.28 18.85 18.33
n 0.88 0.88 0.88 0.88 0.88 0.88
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£3 mBEBHEREA-E MK DSCs M RIEHE
Table 3 Photovoltaic performance of DSCs with
electrolytes A~E*

Solution  J_/mA+em? Vu!/V FF ™"%)
A 16.13 0.69 0.68 7.49
B l6.67 0.70 0.64 7.50
C 16.76 0.69 0.70 8.08
D l6.41 0.68 0.68 7.56
E 16.04 0.68 0.67 7.29

*The other components of electrolytes are the same (0.10 mol-
dm™ Lil, 0.50 mol*dm™® TBP, in MePN).
J: short circuit photocurrent density; V,: open circuit voltage;

FF: fill factor; n: photoelectric conversion efficiency
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Fig.5 Photocurrent-voltage characteristics of
DSCs with electrolyte A and C
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Optimization of 1,2-dimethyl-3-propylimidazolium lodide Concentration in Dye-sensitized
Solar Cells”

SHI, Cheng-Wu'? DAIL Song-Yuan' WANG, Kong-Jia! GUQ, Li' PAN, Xu' KONG, Fan-Tai’ HU, Lin-Hua'
(Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031; *School of Chemical Engineering, Hefei University of
Technology, Hefet 230009)

Abstract The redox behaviors of I" and I;” in 3-methoxypropionitrile (MePN) with different concentrations of
1,2-dimethyl-3-propylimidazolium iodide (DMPII) and iodine were investigated by cyclic voltammetry and
electrochemical impedance spectroscopy. The photovoltaic performance of dye-sensitized solar cells (DSCs) was
compared with electrolytes containing different concentrations of DMPII and iodine. The DSCs with the
electrolyte (1.0 mol*dm™ DMPII, 0.10 mol-dm™ Lil, 0.12 mol*dm= I,, 0.50 mol *dm™ 4-tert-butylpyridine, in
MePN) gave short circuit photocurrent density (J,) of 16.76 mA +cm™, open circuit voltage (V,.) of 0.69 V, and fill
factor (FF) of 0.70, corresponding to a photoelectric conversion efficiency (1) of 8.08% under one Sun (AM1.5).

Keywords: 1.2-dimethyl-3-propylimidazolium iodide, Redox, Dye-sensitized, Solar cell
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