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Fig. 1 FT-IR spectra of CoPc(a) and CoPc/Al,O,(b)
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Fig.3 UV-Vis spectra of compounds from pyridine extraction(a)

and diffuse reflectance UV-Vis spectra of the sample(b)
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Co2p;, 778.70 748. 47
Co2p, 792.90 793. 675

ARG A2p F1 Ols (N2 FE5 AR RA T
Ak, ARp # T 0.1 eV, Ols F[ET 4.6 eV, IX
VLA BRI 2R R A T A8 k. T34, AR
Co2p,, fll Co2p,, 45 & REHH 2 5 L & 4 1 42 1k,
Co2p,, NPT 30.23 eV , i Co2p,,, #4mT 0. 77
eV, KEHE LW T AL O, #fk F32HE CoPe |
BiSEAVERT, AR IMA R B Ha far KA T
FER% , DTS AH G I 1 I8 J2 L 7 45 5 BB R I 32
AR

2.6 EUENLIFCHERIERE

TEMEALSR: 50 mg, A J: 2 mL, FTE: 5
mL, ZJE: 20 mL, %3#: 5 mL/min, J5& . 35 CHY
FAFT, BEMEALH] CoPe/AL O X3 M I HEIL A
TEYERE, 5 AL CoPe FNI L AL AR X AH
AT Co/ALONELLER, an3R 2 Fn. 4 Rl E
W, SRR, CoPe [E#R)5HCImFE LR
By 8% , WA CLEEFENER N T 23% , H
T e Inli, 3k 1 B [T 280 ) A A ) BEAT R0 kA
CoPe (1 R IGFNH TR Wiy A= 1
2.7 BUFIMESFERRR

T FEEAEAR B, 1 B
— Y BN A T X AR 221 4 Wk, T
AR BB AT M SR, T — ek
By, SRR 3 fas. hiE 3 F/il, EEMA 4K
JG, O B AL AT AT ik 86. 1% , ALFFAIK 4%,
TEFENEIR 97.2% , 31X A7 | T A0 ) B [l Usg #1111
HEALTR TS PE LR S0 T Mt HE PR R e Y
VEPEMESRAAE , Xl BEth T AL O,3RH I CoPe )
DR SR



416

5 OF B

e 21 %

F 2 CoPc/ALO, NI EBHEREN U REER

Table 2 The catalytic oxidation result of cyclohexene on the catalysts

Conversion of

Selectivity to

Selectivity to Selectivity to

Catalyst )
cyclohexene (% ) epoxide product (% ) cyclohexanol (% ) cyclohexone (% )
CoPc 82.0 73.7 2.2 6.8
Co/ALO, 86.4 82.6 0.8 1.2
CoPc/Al, O, 90.6 97.5 0.8 1.7
& 3 CoPc/ALOEU SN IRCHEHESERLER
Table 3 The recycling result of cyclohexene on the catalyst CoPc/Al, O,
o Conversion of Selectivity to Selectivity to Selectivity to
Using time .
cyclohexene (% ) epoxide product( % ) cyclohexone (% ) cyclohexanol (% )
1 90.6 97.5 0.8 1.7
2 93.1 95.2 0.6 1.5
3 89.1 98.2 0.4 1.6
4 86. 1 97.2 1.0 2.5
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Preparation, Characterization and Catalytic

Oxidation of CoPc/Al, O,
YANG Guo-yu'"*, ZHU Hai-lin' , ZHOU Wen-feng', JIANG Deng-gao'
(1. College of Chemical Engineering , Zhengzhou University , Zhengzhou, 450002 , China;
2. College of Science , Henan Agriculiural University , Zhengzhou , 450002, China )

Abstract; CoPc complex was supported on the acid alumina using in-situ method . The resulting compounds were

characterized by DTA-TGA thermal analysis, ICP, XPS, solid-state infrared and Ultraviolet/visible spectroscopy

and tested as catalysts for the oxidation of cyclohexene under ambient conditions using molecular dioxygen as oxi-

dant and isobutyraldehyde as sacrificial reagent. The supported catalyst showed higher activity than the neat complex

. The conversion of cyclohexene increased 8% and the selectivity increased 23% . In addition, its catalytic activity

only decreased 4% after the catalyst was reused 4 times.

Key words: CoPc/Al, O, ; Cyclohexene; Catalytical oxidation; Cyclohexene epoxide; Molecular dioxygen



