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Abstract: Dye-sensitized solar cells (DSSCs) have triggered great research interests and have a broad application future
due to their easy fabrication, low cost and relatively high power conversion efficiency. Although the highest efficiency of
13% for DSSCs has been attained by using liquid electrolytes nowadays, their sealing difficulty and long-term instability
are the main obstacles in the path of their practical application. Therefore, in recent years, solid and quasi-solid state
electrolytes have been widely investigated to improve the stability of DSSCs. Among them, quasi-solid state polymer
electrolytes possess the advantages of high ionic conductivity, favorable battery contact interface, and convenient
processing, and thus become an important research direction of DSSCs. In addition, according to the characters, formation
mechanism and physical states, quasi-solid state polymer electrolytes can be divided into four species including quasi-solid
state thermoplastic polymer electrolytes (QS-TPPE), quasi-solid state thermosetting polymer electrolytes (QS-TSPE),
quasi-solid state composite polymer electrolytes (QS-CPE) and quasi-solid state ionic liquid polymer electrolytes
(QS-ILPE). In this paper, the performances of DSSCs based on different kinds of quasi-solid state polymer electrolytes are
analyzed in detail, while their drawbacks and development prospects are also reviewed.

Key words: dye-sensitized solar cell; quasi-solid state; electrolyte; polymer electrolyte

* WESHEA: 2016-09-26 &ITHHA: 2016-10-31
EEWH: ERAREERES (21673243, 51506205) ;5 | ARERHITRITH (2014A010106018, 2013A011401011) ; EHEAQIHTH
(2014B050505015) ; J ZAAH:YHRIWH (2014TQOING10) ;5 KHAE RN R TAEFAH.OIH (2014B090904071 )
+ BIEEE: L4%E, E-mail: shijf@ms.giec.ac.cn



476

it 944

0 # F

1991 4E5i-- GRATZEL #z g/ M e vk
P T LURBRERILIES T (1) BCEWITE ULk,
PZALGK G TiO, W, 4 Hh — Mol L A KB BE
Hth, PR GURHMEL R BHBE I ( dye-sensitized
solar cell, DSSC ), DSSC &5 fa s il £ T.Zfi %) .
JAARRE, T HBA R AR, At
PIRZH] T Tz T, T RS A By
DSSC St iR = ik 5] 13%; SR nRA
il B A BT FHAS R T H b A 26, ) B MLV R 42
R M 25 B 35 S P T 4 RS T R R A i
AL, ik, BHF TAEZ S T R E S ol
[ 285 Pl e o AR VRS PR B A AR o T A B 2
ToHL P BLERRRORL, BT AL R S
HURS YIRS, BT AR RE Ve IR S v it 5 5 4%
ARG Ak, (HHH R R R RE AT A
WSHLMT, F3 DSSC HUIMBCRIRIEY . 7Rl
MR INAREY) . AN 7805 ToHLAR
BE, B A = AE M8 S5, 5 R i o [
k., AT A o A e A ), FG L Y A A
FEHLRCRARRE IR BN R K. HEREIS R A P i
BT T HA AR RS 1 B L SR RAFRY LI A
T M A ] I TR RO, Sl o e P B v [ 2
BHE AL K BHBEHL L ( quasi-solid-state dye-sensitized

N AIMIFSE 235 3 T LA 5G T THE T 25 5 5 ) v e B e
FHBAE K BHBE A b P S I ST R A T 2R IA o

1 DSSC H&s R AR R

DSSC &S F gl “=WIR" 450, —
45 A T BRHMETE R 2L SAOEBI, . A kiR
JEC R gt SO RO RS R AR ) AR, A5
R TAEIEHANE 1 R,

MARBHYE (hv) BEETS] DSSC ERF, 7EZLfLF
SRS S5 A Rk T IRIBOC S RE S22 0k
MIELS (S) BT FM A (S, T STHRES AL
FARHEHW R S Z b, FERRBENKI T,
PR S G R TP ok H i A B SR
Wit B R PR ILK b, LM B R0 E R .
Ykl R Ll AR TSRS (ST), T2
RV P B EEA (1) SRR A e i [ 23
PRl PR, TR TR 1, §E

X EL A A5 B A E B A e e F A SR . P
SR — A EHA LR R, X R DSSC 1 TAE
JREE, SRIMTE DSSC SEPr TAEREH, AL
P+ (ST, HERERH N L 5553
PRSP RTFREE A RN (E 1 e
JELITRRN ), FRZ TR . 15 R & A S —
FEFREE L2 DSSC MDGHFEECR, PRI EI G
i e DALY, 2a N

. REEEET T
v \/ X
AN .
Vol Vs
1 M
\ \
\ \
1 N _
\ A I 1~
\ Q’< -----------
\
\ LI
2 i | £
= S/5T Ll =
Photoanode Electrolyte Counter electrode

Pl 1 DSSC i) T A 5
Fig. 1 Structure and operating principle of DSSC

2 MERE SR A AR R

HL A VR R FL A S (R 244, X+ DSSC It
FEWSCRA o BRI o TR R Y
DSSC AR HA H i I 0R , (H RIS i o
Aol I 1 2 S B — BB SR M) T, G 590 A 0k s R 42
KGR CRE AR AL . XA SRk L s PR
ME A R e M 2245 RS R RS
fif I B SR TE R TV IR . AR I . R b Ry
S AERT R R ), (BB RN,
TE SR ALY AN 2 AL A R S T A T
AHR LB . TR, SECEACR A B
fiKPl,

A 71 285 LS JR e — P 1 265 oL e O RS R
figt J 22 ) FR R A A L ), B B B T L A R
IR E M, CEA RS H R R B HL
RGP SRR, R EAA IR AR & SR
T o Y T A I T YRS LA R ) Bt L A
BN FEERCH . JCHLN AL T8RS 5 —F
LA E AL B = 22 1R IS 254, o RS L A T
FAE AR . Hor, RISk A0 1 v [ 265



6

TR eRHECE R B RE R b rh o [ 25 58 5 W B A S ) W5 0 477

REWHEMT, WTHZEREL, T3EME, JFE
X ZALEBHM B B, AT DA i RS
2R DIy, s N K 3 B s i ) [ P % YT D
SR — M A A T S R 2 () s A 2= . Lt
BCRARIABIGE , J& DSSC Hb i [ 25 i i AR R B F
FI
FRPGEFAE . T BCHILHI R e i B A P BIIR 2, T
FUEES R A YR IR 1 SR M
REV AT, AEESINE RS Y AT, ER
DEATRIRE Yo SR E S B TR S Y i
JRL,
2.1 EREISHRIBMHESYIBEER (QS-TPPE)
—MIEOLT , HERSR A YRR R R A
Y (SRR Y ). AVLER . JCHLERFIES i oy 21
R R AR SHYIEFIRG R, KR
B A TR B CRAS o TEBER LI R, R G
W AR TN ) 22 6] A7 A — B A X 958 555 178 4 B A
77, IS EERCAE T L R B AR P K ) 2% 4 2545 3] —F
THE B2 3R 5 W A o X PR 55 A AR 6 &
L JOTEAL T R A, B Y 1
YER 1, 25 R e kP10 R, XA
e O PR AS AT LA S I R A AR A S i R T i Bh
RS SR T BERCRES 2 [a] iyl i A8 L AR R X A~
S, 5 RE YRS A — 4408, FRATTRR
XARHE SR A PN “HEE SR A Y
HLA#” ( quasi-solid thermoplastic polymer electrolyte,
QS-TPPE ) M, i FHUMARIA R PR B T KA
|, TPPE A Bt VR A FE AR SO0 o 1) 8 1 S LR A
RAFAFRER T . AR RIRS, BT
FIE—E RREE | Z2 3 =2 2h g i, [d15
TPPE 7R HAT — S0 [ 25 i fifp Bofc e M B O A, ndsefik
(BRI | AT S At 25
BAWFE AL QS-TPPE i —N AU 4H 1
5, —MRHEGHEREY, BiERIE RO
% (PEO/PEG ). MG (PAN ). R IR Se
(PVP), BIELM (PS), AN (PVC), R
ZJ#s (PVDF ), HHEPFEIRHE (PMMA ) %1,
CAO %PLE7E DSSC H{#i i QS-TPPE (54K .
1995 4F, M PR & A RIRE L. Fg (EC ). BRER P
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I (FREIECN 60% ), KI Al LIVENEFS4k, i
135 1 20 A9 VR A J5 B aT 45 21— o ARG B AR R
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fbo #£ 50 ~ 100°C MR T, XFh QS-TPPE #
PRIV SIPE s TTE 15 ~ 40°C TR T 2230
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Fig. 3 Preparation of QS-TSPE®
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QS-DSSC HIRCHE N 3.1%. TEHFB A 4-5
THENMEEE (TBP) 41505, b ARCERNE] 5.0%.

K6 WASHMET, SRR (F1E ). B Tio, 4K
L A B AR (15 ) MR (NS4 ) oY

Fig. 6 Electrolyte photos, from left to right, of liquid, normal
gel (bottle upside down) and titania nanoparticles composite gel
(bottle upside down)[®"]
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