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Abstract: Styrene-maleic anhydride copolymer cobalt salt (SMA-Co) was prepared using styrene-maleic
anhydride copolymer (SMA) and cobalt nitrate hexahydrate as raw materials. The sample was characterized
by FTIR, elemental analysis, UV-vis, SEM, EDS, XRD and TG. Subsequently, a composite catalytic system
composed of N-hydroxyphthalmide (NHPI) and SMA-Co for the oxidation of cyclohexane was constructed.
The effects of molar ratio of NHPI to SMA-Co, catalyst dosage, reaction temperature, oxygen pressure,
reaction time on the oxidation of cyclohexane were investigated. The optimized reaction conditions were
obtained as follows: 5 mL cyclohexane, 10 mL acetonitrile, n(NHPI) : n(SMA-Co)=10 : 3, NHPI/SMA-Co
dosage 0.04 g, reaction temperature 120 , initial oxygen pressure 1.0 MPa, reaction time 6 h. Under these
conditions, the conversion of cyclohexane was 19.84%, and the selectivities of cyclohexanol and
cyclohexanone were 22.23% and 38.65%, respectively. The selectivity of KA oil (the mixture of
cyclohexanone and cyclohexanol) was 60.88%. The catalytic activity of the catalyst was not obviously
reduced after being recycled four times, indicating that the catalyst could be recycled.
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Fig. 1 Reaction device of the oxidation of cyclohexane
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Table 2  Effect of molar ratio of NHPI to SMA-Co on the oxidation of cyclohexane
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10:1 15.23 32.24 2.27 6.28 43.98 47.47 13.26
10:3 23.62 34.65 1.23 14.33 26.17 58.27 15.28
2:1 13.25 25.26 7.57 1.53 52.39 38.51 16.23
1:1 9.23 30.56 4.26 22.56 33.39 39.79 9.56
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Fig. 7 Effect of catalyst dosage on the oxidation of
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Table 3  Results of the stability experiments
o EINwY I ®e ke KA i
HREE% P RR%e  mREE%
1 22.23 38.65 19.84 60.88
2 22.36 39.24 19.25 61.60
3 21.97 38.59 19.54 60.56
4 22.01 38.78 19.65 60.79
5 22.21 38.12 19.67 60.33
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