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B 1 TTP-(CHz).-Pe f&méRimgm
Fig.1 The structure of TTP-{CH;)},-Pc compounds
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Table 1 Energy transfer rates of porphy- o B R7E T10nm 4k N RS8R, W n a9
rin-phthalocyanine compounds g, HAEE, n=4MEMRE @ F Pc R
Compound Encrey Transfir Rates Tl TTP e, 47 %00 FALE At
;‘ St SES TR TTP MRS, TR Pe Mk
3 3.5%10" %%, TTP i Pc #f7i FHBH RN
4 2.9x107 0] fpliin 710nm (Pc™) Mk MG BN
5 50107 G, T FRH TR
* W E ok [10)

ke = 1/7 — 1/
# 2 oheHECIFEIEL & R H SRR

Table 2 Fluorescence kinetie data of porphyrin-phthalocyanine compounds

Compound 660nm T10nm
n mi/ps  mips  AjAs T/ps x* DW
2 1890 8330 0768 1.13 1.97
6450 1.27 1.70
3 2090 8330 0,671 1.17 1.76
6220 1.07 1.82
4 2060 6630 0331 1.03 1.88
6020 1.07 1.82
5 2300 T110 00326 1.13 1.86
’ 6650 1.26 1.86
TTF 11200 1.13 1.65
Pe TOGD 1.12 1.73
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Fig.2 Fluorescence spectra of TTP- H 3 Pc BRGNS TTP it
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Fig.4 Fluorescence decay curves and deconvolution results of TTP-(CH3:),-Pc
(860nm(a), 7T10nm(h))
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FITER 4 .

® 3 opHEFEEREESHHETFREBN SR
Table 3 Parameters of electron transfer of porphyrin-
phthalocyanine compounds

Compound Ti0nm
o mha mte g o o
2 1.73 237 B.OTx107 1.15 1.4
3 1.40 2.21 11T=10"2 1.14 1.90
4 1.16 1.81 1.14x1072 2.22 2.43
5 0.107 2.47 8.04x1077 1.78 0.B58

® 4 MREFADLSHETFRBARSER

Table 4 Parameters of electron transfer transient state of porphyrin-
phthalocyanine compounds

Compound G60nIn
n E./eV AfeV Cres(%)
2 0.26% 1.06 {108
3 0.274 1.07 0.53
4 0.279 1.09 (.50
5 0.340 1.19 0,07
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Study on the Intramolecular Electron Transfer of TTP-(CH;),-Pc

Chen Jianxin Tian Hongjian' Zhang Honghao Zhou Qingfu® Xu Huijun! Xu Guanzhi
(State Key Laboratoy for Structural Chemistry of Unstable and Stable Species, Institute of Chem-
istry, Chinese Academy of Sciences, Beijing 100080; 1 Institute of Photographic Chemistry, Chinese
Academy of Sciences, Beijing 100101)

Abstract The intramolecular electron transfer of TTP-(CHs),-Pc was studied by means
of time correlated single-photon counting method. When the Pec subunit of the com-
pound is excited, the fluorescence of the compound is quenched by intramolecular electron
transfer and the electron transfer is most favorable in the compound with n=4. When
the TTP subunit of the compound is excited, the fluorescence decay of the compound
will be biexponential, which shows the existence of an electron transfer process. Some
kinetic parameters were derived from the experimental data. With n increasing, the acti-
vation energy and the reorganization energy increases whereas the electron transfer rate
decreases. Moreover, the free enthalpy change of electron transfer reaction A(Gps and the
charge-separated rate keg are in the order of:

AGE > AGE] > AGYE! > AGY
(2) . 030 . o4} (5
keg > kig = keg > kn.‘:;

The difference between the order of AGpg and of electron transfer rate can he interpreted
according to Marcus theory.

Keywords: Porphyrin-phthalocyanine, Electron transfer, Time correlated single pho-
ton couting, Fluorescence
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