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MBI N 1.64% (BEJR B 4r H) , A HLGE BY 71
(TEA, MEA) B JIN& n(TEA, MEA) = n( Al).
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3H,0. 36.15 g Zn(NO,), - 6H,0 LI K Bh 5% fitt T
—ERN O R, JFRE MR, TE
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10 d J5 23 B I b, 76 N, U50R T 280 “C i
FET h, 045 200 R AR AR A T kAT RO
e | TR S X b T g, TEm 2l N,
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A0 w6 By R0 0 A 1R R i 4% R Cat-Al, Hor 42 18
FIEEs I Bh 7 43 5 4y 4 M Cat-K . Cat-Cs. Cat-TEA |
Cat-MEA.
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FHF= W BRI B A 130 °C, Kl AH 7= i s A 4
RN 180 C.
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Table 1 Results of catalytic activity of carbon monoxide hydrogenation

CO Conv. Selectivity ( C-mol% ) C,,OH/ROH STY ¢»s o0/
Catalysts o
%o ROH HC DME CO, (wt%) (mg- g, +h™)

Cat-Al 15.30 49.41 2.98 7.81 39.80 9.70 5.96

Cat-K 9.46 62.91 0.16 3.73 33.20 10.56 5.16

Cat-Cs 9.20 61.70 0.20 3.60 34.50 18.99 9.15
Cat-TEA 6.55 21.68 6.12 33.75 38.45 3.86 0.69
Cat-MEA 9.62 54.98 1.98 20.05 22.99 11.80 6.79

Reaction condition; t=96 h, T=280 °C, P=4.0 MPa, V(H,) : V(CO)=1: 1, GHSV=2000 h™', Each data set was obtained

from an average data of 96 h reaction.
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Fig.1 The stability of different catalysts
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Table 1 Hydrogen consumption of catalysts
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at- . Ly YN
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Fig.4 Nitrogen adsorption desorption isotherms of different catalysts (a) before reaction (b) after reaction
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Table 3 Texture properties of catalysts before and after reaction
Before reaction After reaction
Catalysts
Sppr/ (m* - g™h) d/nm V./(em’ «g™") Sppr/(m* + g™") d/nm V./(em® + g™")
Cat-Al 61.2 11.6 0.13 50.1 17.0 0.16
Cat-K 50.1 9.8 0.11 11.3 28.6 0.06
Cat-Cs 59.8 8.5 0.11 1.6 31.6 0.01
Cat-TEA 92.5 9.1 0.13 24.2 21.4 0.08
Cat-MEA 65.5 9.2 0.12 25.3 23.6 0.10
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Effect of Alkali Promoters on the Catalytic Performance of CuZnAl
Catalysts by Complete Liquid Phase-Pyrolysis Method for the
Synthesis of Higher Alcohols from Syngas

LI Xu-ping', LUAN Chun-hui', ZHANG Wen-xiong', HUANG Wei’"
(1. College of Chemistry and Chemical Engineering, Taiyuan University of Technology, Taiyuan 030024, China;

2. Key Laboratory of Coal Science and Technology of Education Ministry and Shanxi Province ,

Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: CuZnAl catalysts for a fixed bed reactor were prepared by the complete liquid phase technology combined

with pyrolysis method. The results showed that this method could retain the special properties of the catalysts entrus-

ted by the complete liquid phase technology, and could be developed into a general method of extending the com-

plete liquid phase technology to fixed bed catalyst preparation. The selectivity of C,, alcohols can also be increased

when introducing alkali promoters were added into the prepared catalysts, but C,, alcohols was mainly not isobuta-
nol, which was different from the catalysts prepared by conventional methods. XRD, H,-TPR, NH,-TPD-MS and

BET measurement results showed that different alkali promoters had different action way and effects over the cata-

lysts, which resulted in difference of active metals existing forms and amount, the catalyst surface acidic and basic

strength and amount as well as pore structure, thus affecting the performance of the catalysts.
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