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2 <, Metal-4,4,4” 4" -tetraaminophthalocyanine{ Mt-PcNH,, Mt=Fe(lll), Co{I1), Ni{II),
Cu(ll)] % Mt-PcNH,7} styrene-methacrylic acid 54 (STMA)oll Z33ksl Me-PcSTMA
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PcSTMA 7h 78 Folg4do] $<-3tgich, Balubg-g2 2 pH WelolM Z7lalier, CN-, CNS-,
GO T 5 3T 2ol e Uskd, w3l 955 E3q 238 Fdlo] st Lzte
73 AREH-e Zofukd-o] Michaelis-Menten 89 4h27| 72 2852 o & 9lgic)

ABSTRACT. The decomposition reaction of hydrogen peroxide was carried out by using metal-
4,4',4” 4" -tetraminophthalocyanine [Mt-PcNH,, Mt=Fe(IlI}, Co(II)] supported on poly (styrene-
co-methacrylic acid), in hetrogeneous aqueous system. These catalysts showed a catalse-like ac-
tivity and Fe{IIl) -PcNH, supported on the copolymer was particularly effective for the decomposition
of hydrogen peroxide. It was found that the rate of decomposition increased smoothly in the higher pH
region and catalytic reaction was interfered by adding CN-, CNS-, C,0,-2, 1- ions. The kinetics of the
catalytic reaction was also investigated and the reaction proceeds according to the Michaelis-Menten
type mechanism.
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Fig. 1. Decomposition of hydrogen peroxide by
Mt-PcNH, and Mt-PcSTMA. [Mt-Pc¢)= 1 x 10-4mol/},
[Hy05]=1.2x102mol/{, pH=7, 25°C. e :
Fedll)-PcSTMA, O: CHIl)-PcNH,, & : Fe(llI)-PcNH,,
0: CoIl)-PcSTMA, C: NK1I), Culll)-PcSTMA
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fg. 2. Effect of pH for decomposition of hydrogen
peroxide by Fe(IH)-PcSTMA. [Fe(III)-Pc]=7.62 x 10-5
mol/l [HyOp)=1.2x10-2 mol/}, 25°C. &: pH=3, O:
pH=5,0:pH=7,4:pH=9, @: pH=11.
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Fig. 3. Effect of anions for decompaosition of hydrogen
peroxide by Fe(lIl)-PcSTMA. [Mt-Pc}=7.62x10-3
molfl, [Hz02]=1.2 x10-2, [anion])=7.62x 10-+mol//,
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Fig. 4. Relationship between #/{(Cpo~Cs) and
In{C 4 o/Ca)/(Cpg~-Cp) for decomposition of hydrogen pe-
roxide by Fe(lll) PcSTMA. [Fe(lll)-Pc)=7.62x 10-5
mol/?, [H0,]=0.91-3,60 x 16-2 mol}, pH=7.0: 15°C,
A1 20°C, 0:25°C, e: 30°C.
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Fig. 5. Arrhenius plot for the decomposition of hydro-
gen peroxide by Fe(Ill)-PcSTMA. [Fe(lI)-Pc)=
7.62 %1075 mol/!, [HyO4] = 0.91~3.6 x 10-2 mol/}, pH=7,
15-30°C.

Table 1. Rate constant and activation parameters for
the decomposition of hydrogen peroxide by Fe(IIl)-
PcSTMA

Temp, M ky  activation parameters {kcal/mol}
°C) AEa AH* AS"ew AG*

1§ 006790 6595 6.69  6.12 370 1678
20 0.07625 77.26 669 6,11 37.1  16.99
25 0.11768 950.05 6.69 610 371 17.16
30  0.10685 116.13 6.69 6.09 371 1735
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Fig. 6. Relationship between 2/(Cyq-Cp), In(Cpg/Ca)f
(Cao-Ca) for decomposition of hydrogen peroxide by
Co(I1}-P¢STMA. {Co(lI)-Pc)=2.55x 10-4 mol/t,
[H20,)=0.5~2.6 x 20-2 mol!}, pH=7.2: 25°C, 33: 35°C,
Q:45°C,

1.4
W IT 5 1.5 3.3 530 395 e

3

Fig 7. Arrhenius plot for the decomposition of hydro-
gen peroxide by Co(l)-PcSTMA. [ColID)-Pc) = 2.55 x
10-4mol/{, [H303]=0.5-2.6x10~2mol/}, pH=7,
25~-45°C.

1/T(10"

Table 2. Rate constant and activation parameters for
the decomposition of hydrogen peroxide by Colll)}~
PsSTMA

Temp, M k3 activation parameters (kcalmol)
{*0) AEs AH* AS*ew AG*

25 002206 577 2320 2261 126 18.83
35 0.04884 20.74 23.20 2259 126 18.70
45 011484 67.76 2320 2257 125 1858
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