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2 ok ¥4543Y HIAAE A% 2 1EA A LE AxSAT. TEASHEE Poly(ethylene oxide) (PEO)E
A&t oH, 7EAA A poly(ethylene glycol) (PEG)S H7FsA i, AsidE 9 /159 Fwa9oEA KI ¥ LE H7tst
of 1@ A A AxsAon, oj9h e nigA Majduts vEo R 8-Sy HFHAAE Azt 184 A
a2 We 7tAaAEA Y PEGE 95%9 FFoE FAHJoH, Hald He] EO 1 mole B KI mole ([KIJ/[EO] HI)7}
0022, 0.04. 0.066 % 0.088°] =S KUt YA 42 W02 A% A dafdse Feold %Ay 0
2 pan. ve Kl s]-ak,] g A= KI b‘l-ako] kst A A AS 53 o)LA=y} 7189 oW, [KI)/[EO]H 7
0.066?_] “HOH O]L’ﬂEE‘C_ H#E B & 00882 F/18lHA o 2AEEE Ui 0}9&‘:} HEZSE HFAA A Sl
Ae LA dafde Wl KI &l S7HtHA Vo AEAH o= Zasiiih HJ@, Jscd 74 W& KI a9 HH o
M KL &&o] S7H8HEA Jsex $7FH S [KIV[EOTHIZF 0.044%1 Wl Jse7b Huighs 2ol F 1 o9 =2 Wl
Me KIZEe 7kl ©e} Jses 24t

Abstract: Using poly(ethylene oxide) (PEO) as a polymer host, poly(ethylene glycol) (PEG) as a plasticizer, potassium
iodide and iodine as sources of I/I5, polymer electrolyte membranes were prepared. Based on the polymer electrolytes, sol-
id-state dye-sensitized solar cell (DSSC)s were fabricated. The content of PEG in the electrolyte was controlled to be 95%.
The mole number of KI per 1 mole of EO ([KI]/[EO] ratio) in the electrolyte was changed to be 0.022, 0.044, 0.066 and
0.088. The electrolyte membrane showed wax phase in ambient temperature. The ionic conductivity increased with increasing
KI content to reach the maximum value at which [KI]/[EO] ratio is 0.066. After the maximum value, the ionic conductivity
decreased with increasing KI content. In the case of DSSC, the Voc decreased continuously with increasing KI content in the
polymeric electrolyte membrane. The Jsc increased with increasing KI content to show maximum value at which [KI]/[EO]
ratio is 0.044. In the higher KI content region, Jsc value decreased with increasing KI content.

Keywords: Polymer electrolyte membrane, ionic conductivity, diffusivity, open circuit voltage, short circuit current
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Fig. 1. Energy diagram displaying the major kinetic proc-
esses in the operation of DSSCs.
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2.1, DX MofE M=

FEA E4E PEO (Polyethylene oxide, Mw = 400,000,
Aldrich)E AM31903L 7FAA| 2 PEG (Polyethylene
glycol, Mw = 200, Aldrich)& AH-&3t%oH, 4+3}-3h¢
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Table 1. Crystal Densities and Tns of the Electrolyte

Membranes with Various KI Concentrations

AAE A T8

KI content. Crystal density Tn (°C)
[KIJ/[EO] ratio (%)
0.000 9.81 52
0.022 291 46
0.044 0.42 43
0.066 - -
0.088 - -
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Fig. 2. Photograph of electrolytes with various KI contents
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Table 2. Tonic Conductivities (o) of Electrolyte Membranes
with Various KI Concentrations at 20°C

KI Content o x10°
[KI/[EO] ratio (S/cm)
0.022 2.9
0.044 7.1
0.066 93
0.088 5.1
ng §5d wet I FeHE -3 g dos
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Fig. 3. Ionic Conductivity for electrolyte membranes with
different KI contents at 20°C.
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Table 3. Diffusion Limited Current Densities (Iim) and I3
Diffusivity Coefficients (D) of the Electrolyte Membranes
with Various KI Concentrations at 20°C

KI Content Lim % 10° D x 10"
[KI)/[EO] ratio (Alem?) (cm’/s)
0.022 6.3 163
0.044 8.0 10.4
0.066 75 6.47
0.088 7.0 4.53
[KIJ/[EO]¥I 7} 0.066914 0.088 Ato]] 3ol A& KI
gteFo] Zte et o] AL} AAdtes AL & &
ot ol Adald = e K ©]23} PEO % PEG &

A7z ) 0o EAGE vES AT H5AE
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Fig. 5. I3 diffusion limited current densities in electrolyte
membranes with different KI contents at 20°C.
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Fig. 6. I;" diffusivities in electrolyte membranes with differ-
ent KI contents at 20°C.
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Fig. 8. Effect of KI content on open circuit voltage for dye
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