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Preparation of inverted opal macroporous carbon material and its
application in dye-sensitized solar cells as counter electrode

CHEN Ai-lian', QIAN Cheng', LI Zhi-na’

(1. School of Mechanical and Energy Engineering, Changzhou University, Changzhou 213016, China;
2. School of Materials Science and Engineering, Changzhou University, Changzhou 213164, China)

Abstract: The inverted opal carbon (IO-C) counter electrodes were fabricated using colloidal crystals as sacrificial
templates for DSSC. The morphology and microstructure were characterized by scanning electron microscopy and
transmission electron microscopy. The results show that the photovoltaic performances of DSSC with I0-C counter
electrodes are improved with the I0-C loading on counter electrode increasing. It may be attributed to the charge-transfer
resistance of 10-C counter electrode decreasing with the increase of the I0-C loading. However, further carbon loading
increase has no obvious effect on the photovoltaic performance of DSSC when carbon loading exceeds 332 ug/cm2. By
comparison with commercial platinum based DSSC (#=5.61%), the IO-C based one exhibits a close conversion
efficiency (7=5.27%).
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Fig. 1 Typical SEM images of colloidal crystal templates: (a)

Top view; (b) Cross-sectional view

FRPRARR/NIEAR T, [RIN R WIRE A H O R
i o HHIE 1) AT, B2 TP ROERAEBURTE A
REEAFNTTHER S, HEEECD> . FEfh P AEAE
—EFEEEMIWTRIN G (U B 1(a) P kIR, IXHT g
HIAE TR R o AL S i g BB K il R Ak
3 2B T LB 1(b)), 1T RARE—20 T AR P4
PRI RIS DL o 7T LU BIUBEAR A 8t S B S 5
s Eahty, 25400 12 2. LLEaRmE, AN
FUH B ARAT I A AR AT T 0077 S5 4 o

K 2 Ji7n 29 10-C #PEE I ¥ FESEM R AT dh
(K132 HEOR (UL 2(2)) AT LA HE T 84 i EL AT KT
B FPHERIRALES I, HALR RN S), AL
BRIV e ol A = 2 Y e S /A0 T AN DS (R
HHAE S AL R EAE 40~50 nm, JLAuOfLIRIEZ .
290 nm, WA T- JUREAR ARk 2 [] ) ERC TRV (24 300
nm), XIS AE b £ BRIBAR A Bk il R rp ™ 24
TR Sl IR BRI R T LAY
WSR3 AN AL, AT HEN A A R
— SRR AL R o DR i P48 (L
2(b)) AT LARE— 20 WS 2, il # K SLasAT R A S ]
PERAT =Y P2y, ELAR il A P 3 199 4 DR AT A
B . LA BB, R R EAT AT 5 1)
NEARTEIRGARAAL o

. o
A ’1"77‘( X

IV | ’1’ A A
\\ 4 e -

B2 10-C#PEHE S L) FESEM {4
Fig. 2 Typical FESEM images of IO-C samples: (a) Top view;

(b) Cross-sectional view
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Fig. 3 Typical TEM images of IO-C samples
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Fig. 4 Nitrogen adsorption-desorption isotherm (a) and

corresponding pore size distribution plot (b) of IO-C samples
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Fig. 6 Effect of I0-C loading on short-circuit current density (a), open-circuit voltage (b), fill factor (c) and overall conversion

efficiency (d) of IO-C/DSSC
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