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Figure 33.2. The stability data of Ju(m), Vo(#), (1), efficiency(c) of
Cul-based DSSCs in air.
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Figure 4.1.1. FT-IR spectra of Ru535, and the mixture of Ru535 and APTS.
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Figure 4.1.2. XPS spectra of the APTS-modified TiO, film and the dye sensitised
APTS-modified TiO, film.

Table 4.1.1. XPS atomic percentages for APTS-modified TiO, and dye-sensitised
APTS-TiO,.

Atomic %
Ti C N 0] Si Ru S
APTS/TiO, 1.7 5161 9.01 2756 10.03
RuS35/APTS/TiO; 0.60 5772 890 2470 497 1.03 232

B BRI, BATA N B APTSF Z S fbsk 2 Mt R vy LU FI E14.1.3
Fn. APTSHEAF 2 KB A-OESTIOZERUSI-O-TIR AR S, MHE )T
B R A RAPTSRAER.
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Figure 4.1.3. Schematic illustration of the interaction of APTS, TiO;, and the
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Figure 4.1.4. Photocurrent-voltage characteristics of DSSC treated by APTS(e) and
of DSSC without treating(w). The electroiyte is composed of 0.5 M LI, 005 M L,

0.1 M 4-tert-butylpyridine in acetonitrile/PC(1:1). The area of solar cell is 0.33 e’
The light intensity is 100 mW/om®.

Table 4.1.2. Performance parameters of the cells based on the Ti0; clectrode and the
APTS-modified TiO; electrode.

Lo/mAem®  Ve/mV £ 0%
TiO, 18.08 749.9 0.57 7.70
APTS-modified TiO; 18.32 775.9 0.64 9.15
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Figure 4.1.5. Dark cument-bias curve of DSSC treated by APTS (©) and of DSSC
without treating (m). A negative value for dark current stands for the cathodic current.
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Figure 4.2.1. FTIR spectra of Ru535, Ru535/APTS, Ru535/BCS, Ru535/GPS
covered TiO, films (10 nam). The TiO; films were spin-coated on quartz sheets.
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and the dye. “R” refers to the remaining aparts from -COOH.
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Figare 4.2.3. UV-vis spectra of Ru535, RuS35/APTS, Ru535/B(CS, and Ru535/GPS.
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Figure 4.2.4. Photocurrent-voltage characteristics of Cul-based solid-state DSSCs
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area of solar cell is 0.20 cm?. The light intensity is 100 mW/em®.
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Table 4.2.1. Performance parameters of Cul-based solid-state DSSCs constructed
with different kinds of elecirodes.

J/mAcm™ Vod/mV ff %

TiO; 8.63 404.1 0.513 1.79
TiOJ/APTS 9.85 466.1 0.571 2.62
TiOy/BCS 9.36 405.7 0.558 2.12
TiO,/GPS 6.18 361.0 0.515 1.15

Table 4.2.2. Dye adsorption of different kinds of films (The film thickness is 10 um}

TiO, TiO/APTS  TiO/BCS TiO,/GPS

( x?gffﬂi';.z) 1.021 1.554 0.9892 03124

M UPS 2 B3 HOMO S & LB BR LR MR mgid. BANRS—
B RO R B TiO, TEE FIE M EREGAEAR R, X5 58
B A NE WL BRI K 3.2 eV IRHE HOMO ARG FAEH R EHE LUMO
B2, BAMRITERWE 426 FiR.
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Figure 4.2.5. UPS spectra of TiO; (m), APTS modified TiO; (0), BCS modified TiO;
(), and GPS modified TiO(¥).

Table 4.2.3. HOMO energy level derived from UPS spectra in Figure 4.2.5.

TiO, TiO/APTS TiO/BCS TiOo/GPS
HOMO (&V) -7.02 ~6.68 -6.97 ~7.02

METPEH, 81 APTS REEWEE IO, BRRARRATIAR L.
BRABHBRNBETRTL APTS BE, #EA QI EPHSRESTEEN
TRMEERLE. WEMEX L, APTS BHSIAME T S THESMSRRT
5 &. BCS EWEH LUMO SR MIBH TR, A-3.82eVANR-3.77eV, T
PAAE— R EhE RN RE. T GPS BIE E MR AREER
FE.
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Figure 5.1. SEM images of PEO/Lil/I; (left) and the hybrid of PMMA-g-MWNTs and
PEO/LILL, (right).
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Figure 5.2. Photocurrent-voltage characteristics of PEO/Lil/l; based solid-state
DSSCs hybrid with PMMA-g-MWNTs (w) and without PMMA-g-MWNTs (o). The
irradiance intensity is 100 mW/cm? and the area of the cell is 0.20 cm’. Solar cell
structure: FTO / dense TiO2(100 nm)/nano-crystal TiO, (10 um) / electrolyte / Pt (50
nm). The wight ratio of PMMA-g-MWNTs to PEO is 0.17.
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Table 5.1. Performance characteristics of solid-state DSSCs constructed with the
electrolyte of PEO/LiL'I; and of PMMA-g-MWNTSs hybrid PEO/Lil/1,.

Jo/mAem? V.. /mV ff n/%
PEO/Lill, 0.6295 4200  0.4618 0.1221
PEO/PMMA-D-C/Lil/I, 1.882 5271  0.5844 0.5797
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Figure 5.3. Dependence of performance characteristics of Jg. (&), V. (@), ff (0), and
1 (°) on the concentration of PMMA-g-MWNTs.
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Table 5.2. The influence of different salts as dopants of the solid-state electrolyte on
the performance parameters of DSSCs in the irradiance of 100 mW/cm?,

JSG VQ‘;

Composite of electrolyte imAem®  /mV ff n/%
PEO/PMMA-D-C/Lill, 1.882 527.1  0.5844 0.5797
PEO/PMMA-D-C/Nal/l, 0.8603 5494 0.4636 02191
PEO/PMMA-D-C/K/I, 1.473 348.6 0.2990 0.1535
PEQ/PMMA-D-C/LiBr/I; 0.1929 7555 0.5134 0.07484
PEO/PMMA-D-C/LiCl/1, 0.2012  389.0 0.3106 0.02431
PEO/PMMA-D-C/LiF/T, 0.05539  178.7 02336 0.002310

PEO/PMMA-D-C/LiCIO4/T; 0.02920  163.0 0.2789 1.328E-3
PEO/PMMA-D-C/Li(CF3803)1, 1.535E-3 1551 0.4101 9.766E-5
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HERPBATFNETENERERLE 5.2, TTUUEHRMLERIL BIFHRE
BHBMCE, SR Z, BULHEE, WS IEMER hib AR B R A
BHESE TR, XHPAFEETESARBN=KPERRE (CFSO.LD
MEEERE (LICIO,), ENBEEEMTRERMLER (LEC) P¥ figma s
Firedatt.

LR 55 5% B7E PEO/LILT, ) PMMA-g-MWNTs %741 PEO/LilL, R H+
RHEAERRTHNIE: TRNAEEFHETFER ERFENEHFT, M
BB T LR HRLET.
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Figure 5.4. UV-vis spectra of PEO/Lil/L; film and PMMA-g-MWNTs hybrid
PEO/LilI; film. The 30 nm-thick films were fabricated by spin-coating onto quartz
sheets. The wight ratio of PMMA-g-MWNTs to PEO is 0.17.
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Figure 5.5. UPS spectra of PEO/Lil/I; and PMMA-g-MWNTs hybrid PEO/Lil/I;. The
wight ratio of PMMA-g-MWNTs to PEQ is 0.17.

147



$5 ¥ RAKESR PR EERUMANERLENR

2] 251 | 261

-3: -3.65
4+ 4.4

52 -5.21 -5.31 4.8

6 Dye | hybrid | PEOALINI,

j} TiO,

-10-

Figure 5.6. Diagrams for energy level alignment in PEO-based solid-state DSSCs.
“hybrid”, the hybrid of PMMA-g-MWNTs and PEO/LilL. The data of PEO/Lil/L;

and hybrid were derived from Fig. 5.4 and Fig. 5.5, other data were quoted from the
311

literature
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Figure 5.7. Photocurrent-voltage characteristics of PEO-based solid-state DSSCs
constructed with the electrolyte of PEO/LiVI; (a), graphite hybrid PEO/Lil/I; (b), C60
hybrid PEO/Lil/I; (c), and PMMA-g-MWNTs hybrid PEO/LiV1; (d) in the irradiation

of 100 mW/cm? (m) and in the dark (e).

Table 5.3. Performance characteristics of PEQ-based solid-state DSSCs
constructed with different kinds of electrolyte in the irradiation of 100 mW/em’.

Jo/mAcm? Voo /mV fF n/%

PEO/LilT, 0.6310 4494 03914 0.1110
PEOQ/graphite/LilT; 5652 03845 0.2449
PEO/C60/LilT 572.6 04246 0.3965
PEO/PMMA-D-C/LilL 5947 04844 0.5180
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