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Abstract:TheinfluenceofdifferentresolventsanddifferentcounterelectrodestothedeoxidizepotentialofI3
- andtheopen-circuit

voltage(VOC) ofdye-sensitizedsolarcells(DSSC) wereresearched.OntheconditionofthesameconcentrationofI3
-/I-andthe

samedye-sensitizedTiO2 filmelectrode, iftheresolventsaredifferenttheoneinwhichwithhigherI3
-deoxidizepotentialoncountere-

lectrodehasahigheropen-circuitvoltage.TheuseofgraphitecounterelectroderesultstohigherV
OC
comparedwithPtcounterelectrode

becauseofthelittledeoxidizeoverpotentialofI3
-ongraphiteelectrodecomparedwithwhichonthePtelectrodeatlittlecurrentdensi-

ty.
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　　Duetothehighenergyconversionefficiencyand
lowproductioncost, DSSCbasedonporousTiO2 thin

filmshavecausedwidespreadattentionandhavebeen
investigatedintensivelyaspotentialalternativetothe
traditionalphotovoltaicdevices

[ 1-4]
.TheVOC wasde-

cidedbythedifferencebetweenthepotentialofdye

sensitizedTiO2 filmandthedeoxidizepotentialofelec-

trolyteoncounterelectrode
[ 2]
.Theopen-circuitvolt-

ageofDSSChasgreatinfluencetotheoverallphoto-e-
lectricityconvertingefficiency

[ 5]
.

1　Experiments

1.1　Cyclicvolt-amperetestinI3
-
/ I

-
system

Thecyclicvolt-amperecurveswerecarriedoutin

anN2 purgedwatersolutionatthescanrate100mV/s

byCHI660BElectrochemicalDetection
[ 2]
.APtelec-

trodeandapuregraphiteelectrodeweretestedrespec-
tivelyastheworkingelectrode, withaPtcoilasthe

counterelectrodeandaAgCl/Agelectrodeastheref-
erenceelectrode.Theelectrolytewasthewatersolution
containing5mmol/LI2, 30mmol/LKIand0.1 mmol/

LLiClO4.
Thecyclicvolt-amperecurvesofdifferentelectro-

lytescontainingdifferentkindofresolventswerealso

testedwiththesamedeviceandwiththesamekindof
PtasworkingelectrodeandthesamepercentageofI2,

KIandLiClO4.

1.2　ThephotovoltaictestofDSSC
Thesolarcellswerethesimulativecellswhich

wereformedwiththedye-sensitizedTiO2 filmimmersed
inonebasicelectrolyteandthecounterelectrodeim-
mersedinanotherelectrolyte.Bothoftheelectrolytes
wereconnectedwithasaltbridgesothatthedifferent
solventswillnotbemixedandtheionsaroundbothof
theelectrodeswillalmosthavenochangeinashort
time.Thebasicelectrolyteconsistedof0.1 mol/LLiI,
0.5mol/LTetra-n-butylammoniumiodide, 0.1 mol/L
I2, and0.5 mol/Ltert-butylpyridineinacetonitrile.
Here, weusethesamekindofbasicelectrolytecon-
nectingwithdye-sensitizedTiO2 filmtokeepthesame
characterofTiO2 electrodeduringtheresearch.

2　Resultsanddiscussion

Fromthecyclicvolt-amperecurveswegotTab.1
andTab.2.AsshowninTab.1, Thedeoxidizecurrent
startpointofPtelectrodeis687mV, whichis746mV
ofgraphiteelectrode, positiveshiftingforabout60 mV
comparedtoPt.Itisbecausethattheoverpotentialon
Ptelectrodeishigherthanwhichonpuregraphiteelec-
trodeatlittlecurrentdensity.Thelittleoverpotentialon
graphiteelectroderesultstoahighercathodepotential
ofdye-sensitizedsolarcellsatlittlecurrentdensity.A
highercathodepotentialledtoahigherVOC

[ 2 - 4]
.
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Tab.1　ThecharacterofPtelectrodeandgraphiteelectrode

Counter
electrode

Deoxidizecurrent
startpoint/mV

VOC/mV

Pt 687 790

Graphite 746 850

Tab.2 showstherelationshipbetweentheVOCand
thedeoxidizepotentialofI3

-
indifferentresolvents.

Comparedwithusinga( acetonitrile) astheresolv-
ent, using b ( acetone) orc ( N, N-dimethyl-
formamide) willresulttopositiveshiftofdeoxidizepo-
tentialoncounterelectrode.Andthepositiveshiftsof
deoxidizepotentialresulttoahigherVOC.

Tab.2　TheVOCandthedeoxidizepotential

ofI3
-indifferentresolvents

Resolvent
Deoxidizecurrent

startpoint/mV
VOC/mV

a 615 790

b 643 821

c 678 859

Insummary, ThedeoxidizepotentialofI3
-
on

counterelectrodehasveryimportantinfluencetothe
VOC.Ahigherdeoxidizepotentialwillresulttohigher
VOC.TheuseofgraphitecounterelectrodeforDSSCre-
sultstohigherVOC comparedwithPtcounterelectrode

becauseofthelittledeoxidizeoverpotentialofI3
-
on

graphiteelectrodecomparedwithwhichonthePtelec-
trodeatlittlecurrentdensity.Ontheconditionofthe
sameconcentrationofI3

-
/I

-
andthesamedye-sensi-

tizedTiO2 filmelectrode, iftheresolventsaredifferent

theoneinwhichwithhigherI3
-
deoxidizepotentialon

counterelectrodehasahigherVOC.
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染料敏化太阳能电池电解质的还原电位对开路电压的影响

姜奇伟, 吴季怀
(华侨大学材料物理化学研究所, 福建 泉州 362021)

摘　要:研究了不同溶剂和不同对电极对 I3
-的还原电位和染料敏化太阳能电池的开路电压的影响。在 I3

-/I-的离子浓度

和染料敏化 TiO2膜性能相同的情况下, 能使 I3
-在较高的电位下就能还原的对电极溶剂有较高的开路电压。相对于 Pt对电

极, 用石墨作对电极时有较高的开路电压, 这是由于小电流时 I3
-/I-在石墨表面的还原反应过电位要比在 Pt表面小。
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