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Fig.1 Powder XRD patterns for cobalt chromite sam- Fig.2 NH;-TPD profiles of cobalt chromite samples
ples with different molar ratios of K to Cr with different molar ratios of K to Cr
n(K):n(Cr): a. 0; b. 0.002; c. 0.005; d. 0.01. n(K):n(Cr): a. 0; b. 0.002; c. 0.005; 4. 0.01.
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Table 1 Catalytic properties of cobalt chromite sample at different reaction temperatures®

Product selectivity( % ) Yield( % )
T/K  Conv. (%)
0-Cresol 2,6-Xylenol Anisole Others® 0-Cresol 2,6-Xylenol

653 43.4 82.2 13.7 0.7 3.4 35.7 5.9
673 83.3 66. 3 29.4 0.5 3.8 55.2 24.5
683 90.0 58.5 36.4 0.7 4.4 52.6 32.8
693 97.3 42.2 52.6 0.6 4.6 41.1 51.2
713 98.3 18.6 70. 6 0.3 10.5 18.3 69. 4

a. Reaction conditions: m_, =0.8 g; n(phenol): n( methanol) =0.2; weight hourly space velocity( WHSV) =0.897 h~'; reaction time
3—4 h; nitrogen flow rate 3.2 mL/min; b. other side products include alkyl phenols.
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Fig.5 Catalytic properties of cobalt chromite samples with different K contents calcined at 723 K

n(K)/n(Cr): (A) 0; (B) 0.002; (C) 0.005; (D) 0.01. Reaction conditions: m_, =0.8 g; n(phenol): n(methanol) =0.2; WHSV =
0.897 h~!; nitrogen flow rate is 3. 2 mL/min; T =693 K. -#= Conversion; —#= o-cresol selectivily; —a= 2 ,6-xylenol selectivity; =v= anisole.
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Vapour Phase ortho-Selective Alkylation of Phenol with
Methanol over Cobalt Chromite Catalyst

WANG Yan-Li'*, LIU Gang', JIA Ming-Jun', ZHU Xiao-Mei', ZOU Xiu-Jing',
ZHANG Wen-Xiang' ™, JIANG Da-Zhen'
(1. College of Chemistry, Jilin University, Changchun 130021, China;
2. Colledge of Material Science and Chemical Enginerning, Harbin Engineering University, Harbin 150001, China)

Abstract The vapour phase ortho-selective alkylation of phenol with methanol was investigated over spinel-
type cobalt chromite catalyst with K as the supported catalyst. The result shows that the relatively high reaction
temperature is benefit to the improvement of the catalytic activities and the selectivity of 2 ,6-xylenol. With the
decrease of weight hourly space velocity( WHSV ) , both the phenol conversion and the selectivity of 2,6-xy-
lenol increase, while the selectivity of o-cresol decreases gradually, suggesting that 2 ,6-xylenol is the consecu-
tive product obtained from the alkylation of o-cresol. Introducing a small amount of K species could result in
the decrease of the phenol conversion and the selectivity to 2 ,6-xylenol, but considerable increase of the selec-
tivity to o-cresol. The main reason should be due to the decrease of the relatively strong acidic sites on the K

supported catalysts.

Keywords Phenol; Methanol; Cobalt chromite; Spinel; ortho-Selective alkylation (Ed.: VvV, 1)
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