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Table 1 The oxidation of ethylbenzene in various n( NHPI)/n( ethylbenzene) ratios®

Selectivity (% )

Entry n(NHPI)/n( Ethylbenzene ) Conversion rate of 1 (%)
3 4 Total
1 0.010 40.3 91.1 4.9 2.1 98.1
2 0.025 49.9 80.6 6.3 3.4 90.3
3 0.050 66.6 82.6 1.9 3.4 87.9
4 0.075 63.3 83.1 2.1 3.4 88.6
5 0.100 67.7 84.7 1.3 5.4 91.4

" n(NHPI) / n(CoSPc) = 10; temperature = 80 °C ; reaction time = 10 h
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Table 2 The oxidation of ethylbenzene in various n( NHPI)/n( CoSPc) ratios®

Selectivity (% )
Entry n(NHPI) /n( CoSPc) Conversion rate of 1 (%)

3 4 Total
1 3 32.4 92.3 2.7 4.4 99.4
2 4.5 57.6 89.4 1.5 6.0 96.9
3 6 72.7 81.6 2.1 3.1 86.8
4 10 66.6 82.6 1.9 3.4 87.9
5 17 59.5 81.5 3.7 3.3 88.5
6 25 53.3 85.9 3.7 3.4 93.0
7 50 40.6 87.1 6.6 3.8 97.5

* n(NHPI) /n( ethylbenzene) =0.050; temperature = 80 °C; reaction time = 10 h
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Table 3 Effect of temperature on the oxidation of ethylbenzene®

Selectivity (% )

Entry Temperature (°C) Conversion rate of 1 (% )
3 4 Total
1 70 57.4 85.4 4.2 3.4 93.0
2 80 72.7 81.6 2.1 3.1 86.8
3 90 82.4 79.1 1.1 3.7 83.9
4 100 59.5 77.9 2.9 7.0 87.8
5 110 25.6 80.4 5.7 13.2 99.3

* n(NHPT) /n( ethylbenzene) = 0.050; n(NHPI)/n(CoSPc) = 6; reaction time = 10 h
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Table 4 Effect of reaction time on the oxidation of ethylbenzene®

Selectivity (% )

Entry Time (h) Conversion rate of 1 (% )
3 4 Total
1 6 46.7 87.0 2.9 5.1 95.0
2 9 53.9 80.5 2.2 6.6  89.3
3 10 82.4 79.1 1.1 3.7 83.9
4 12 93.7 76.2 0.4 4.8  81.4
5 15 99.0 74.1 0.2 3.9 78.2

* n(NHPI)/n( ethylbenzene) = 0.050; n(NHPI)/n(CoSPc) = 6; temperature = 90 C
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Oxidation of Ethylbenzene Catalyzed by NHPI Combined
with Cobalt Sulfonated Phthalocyanine

ZHOU Yu-lu, LIN Sha-sha, XIA Dao-hong, XIANG Yu-zhi
(College of Science, China University of Petroleum, Qingdao 266580, China)

Abstract: An efficient and mild method to convert ethylbenzene into the corresponding oxides, catalyzed by a com-
bined catalytic system consisting of N-hydroxyphthalimide (NHPI) and cobalt sulfonated phthalocyanine ( CoSPc )
was developed. Experimental results showed that the reaction conditions of controlling the molar ratio of NHPI and
ethylbenzene to be 0.050, the molar ratio of NHPI and CoSPc to be 6 and reaction temperature to be 90 “C were
the most favorable, under which the conversion rate of ethylbenzene and the selectivity of acetophenone reached 82.
4% and 79.1% after 10 h of reaction in oxygen atmosphere. The conversion rate increased as prolonging reaction
time, it reached 99.0% after 15 h of reaction. However, when air was used instead of oxygen without other condi-
tions changed, the conversion rate dropped to 64.0% . In addition, the synergistic effect of NHPI and CoSPc was
approved by comparing experiments, and cocatalytic activities of CoCl,, Co(AcO),, CoPc and CoSPc were com-
pared also, results indicated that the most efficient cocatalyst was CoSPc.

Key words: N-Hydroxyphthalimide ; cobalt sulfonated phthalocyanine; aerobic oxidation; ethylbenzene oxidation;

acetophenone



