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Fig., 1 Schematic diagram of the polyfunctional equipment

1 ——Pressure reducer; 2 ——Purifier; 8 ——Adjusting valve, 4 —Flowmeter; 5 ——Tee valve;
6 —Deoxidizer; 7 ——Fixed bed reactor; 8 ——Six-way valves; 9 ——Coundenser; 10— Flowmeter;
11——Feed pump; 12——Coantainer; 13——Four-way valve; 14——Pressure restrictor; 15‘—Flow
restrictor; 16——Thermo-coaductivity detector; 17——Recorder; 18——Vapoarizer; 19— Pulse reac-

tor; 20——Six-way valve; 21—Column; 22——Four-way valve; 23——CO conversion reactory

24——Dehydrator; 25-——CO; absorber
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Table 1 The p-xylene selectivity of deactivated HZSM-5 (pulse reaction)

Reaction temp,,C " 350 500
Reaction time, h 0 5 9 12 5 12
Coke on catalyst,w¥ 0 1.01 2.86 2.80 4,49 . 8,60
Toluene conversion, w% 40.52 36.10 35.85 29.76 18.65 6.76
Xylene selectivity, %
m-X 33,30 19.76 15,70 21.34 26,43 21.79
b-X 49,86  55.55 56,92 57,38 58,87 64,01
o-X 16.84 24,69 27,38 21.39 14,70 14,19

*Reaction temp, 600C Carrier gas H.
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THE DEACTIVATION OF HZSM-5 BY COKING IN
| METHANOI CONVERSION

Liu Zhongmin Chen Guoquan Liang Juan Wang Qingxia

(Dalian Institute of Chemical Physics, Academia Sinica, Dalian)

ABSTRACT

A polyfunctional equipment for catalyst characterization and reaction
evaluation incorporated with a new method based on chromatography for
measuring coke content and its C/H ratio is used to study the deactivation
of HZSM-5 by coking in methanol conversion, Under the experimental
conditions of this work, the function of coke content vs reaction time
can be expressed by (1) C.=1.00x10"*°-°" at 350C and (2) C,
=0,254%" %" at 500°C, where C. is the coke content and ¢ is the reaction
timee From results of acidity measurements by NH,-TPD, temperature
programmed oxidation(TPO)of carbonaceous deposits,electron microscopic
observation and surface area measurement, the following conclusions may
be drawn, Coking on HZSM-5 leads to the decrease of relative activity
and acidity as well as the blockage of some pores and channels of the
zeolite, There are at least three types of coke on the catalyst, glassy
carbon, amorphous carbon and some hydrogen—rich carbonaceous substance,
The p-xylene selectivity of toluene disproportionation reaction on deacti-

vated HZSM-5 increases with the increase of coke content,



