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Fig. 1 Microwave synthesis route for ZnPc
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Table 1  Effect of the irradiation time on the yield of ZnPc
At ii)/s FEER/ % VAN
60 0 BIHR
100 5 ke
140 45.2 £ gul
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Table 2 Effect of the irradiation power on the yield of ZnPc

/W 7R/ % VAN
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800 70.3 B
1000 40.6 A
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Table 3 Effect of the amount of ZnCl, on the yield of ZnPe
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Table 4  Effect of the amount of catalyst on the yield of ZnP¢
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0.5 64.5 et qul

25 b B ) A R A e AR S AR A R A
2 mL DMF A&7 ,0. 4mL DBU AL, A 0. 1 ¢
HE A K 0. 03 ¢ ZnCl, , M5 20 HUS B AR ST, 800
W DRG0 180 s,
2.2 ZnPc YR HEMERNEE
2.2.1 ke MmER

Xof v TRIAS R A7 42 1 R0 £ A0 1% A 4G I, HE' H-

NMR 7E DMSO-d6 i fb2= i #% hy §. 8.027 (d,
2H),7.952(d,1H),7.885(m,1H),7.494(d,1H),
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Table 5 Elemental analysis results for ZnPc

wﬁi/%

e W
Wik (E WE fE

C 64.23 64. 68 0.7%

H 2.88 3.01 4.5%
9.99 10. 13 1.4%

2.2.3 7ZnPc 89457

-V (4-FRHER AL ) TR BF I 2156 181 (n
K 2) R BZ W) o k& 254, Horb 3423 em ™'
O—H MR 4E R0, 3090 em ™'y Ar—H {47 4iE
1% 1690 cm ™' R FL R C =0 W45 3, 1284
em ™R C—O 459850, 1606 em ™' C =N 454k
81,1574 cm ™' Ry C =C M4i#ks),1322 cm ™'y C—N
AR 3, Zn—N B4 PR30 HIAE 779 em ™' 41
AT 854N ZnPe Z5F ARSI

o
o =)
~ =~
o lr\'\
< of
g [@X)
-+ o
[=)
<
& I
&
O
(=3 i}
=N (o]
— lery
-t
"
S~
2D <
- o
o
=

4000 3500 3000 2500 2000 1500 1000 500
ofem™!

2 ZnPc ZI4METER
Fig.2 FT-IR spectrum of ZnPc
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Fig.3 UV-Vis spectrum of the ZnPc in acetone
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Fig.4 Effect of irradiation time on the absorption of the tri-
iodide band at 351 nm for different concentratinos of
ZnPc in potassium iodide solution
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Fig.5 Interaction between DPBF and the singlet oxygen
produced by phthalocyanine
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Fig.6 UV-Vis spectra of the bleaching of DPBF via
photocatalysis by ZnPc
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Microwave assisted synthesis of a-tetra- (p- carboxyphenoxy )

phthalocyanine zinc and its photocatalytic properties
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Abstract : By exposure to microwave irradiation, a-tetra-( p-carboxyphenoxy ) phthalocyanine zinc (ZnPc) was syn-

thesized and the properties of the product were investigated by 'H-NMR, UV-Vis and FT-IR spectroscopy. The io-

dide method was used to measure the quantum yields of singlet oxygen formed by the product. ZnPc was prepared in
a yield of 75. 3% by irradiating a mixture of 2 mL of N, N-dimethylformamide ( DMF, as solvent) , 0.4 mL of 1,
8-diazabicyclo[ 5,4,0 Jundec-7-ene (DBU, as catalyst) , 0. 1 g of 3-(4-carboxyphenoxy) phthalonitrile and 0. 03 g
of ZnCl, with a microwave power of 800 W for 180 s. The yield was improved by 40.3% compared with that of the

conventional method of synthesis. Chemical quenching tests with 1,3-diphenylisobenzofuran ( DPBF) indicated that

ZnPc gives high singlet oxygen quantum yields and photo-catalytic ability, and good photo-stability.

Key words: microwave irradiation; phthalocyanine ; singlet oxygen; 1,3-diphenylisobenzofuran
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