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In-situ Hydrothermal Synthesisof ZSM-5/Cordierite Monolith Catalyst

LIU Yiming, LIU Huayan, ZHANG Zekai, LU Hanfeng, CHEN Yinfei
(College of Chemical Engineering, Zhejiang University of Technology, Zhejiang Province Key Laboratory of Green Chemistry and
Technology, Hangzhou 310014, China)

Abstract: ZSM-5/cordierite monolith catalyst was synthesized by an in-situ hydrothermal method. The effects of amount of
tetrapropyl ammonium hydroxide (TPAOH), n(H,O)/n(SiO,) ratio and crystallization temperature on the deposition of ZSM-5 on
cordierite supporter were investigated. The results reveal that the deposition of ZSM-5 on the cordierite supporter is related to the
amount of TPAOH. When n(TPAOH)/n(Si0,)<<0.2, a desired deposition of ZSM-5 zeolite can be obtained via the adjustment of
temperature or n(H,0)/n(SIO,) ratio. When n(TPAOH)/n(Si0,)>0.2, a high akalinity leads to the dissolution of the precursor sol,
making that zeolite tends to grow in solution rather than on the cordierite surface, and thus decrease the deposition of zeolite on the
cordierite. When n(TPAOH)/n(Si0,<<0.2, the deposition of ZSM-5 increases with the decrease of n(H,O)/n(SiO,) ratio, and the
maximum deposition amount is 42.8%. The crysta particle size and the loading amount decrease with the decrease of the
crystallization temperature. According to the catalytic activity of monolith catalysts for NO, a high loading amount and a small crystal
particle size of ZSM-5 zeolite on the surface of the monolith catalyst lead to a high specific surface area, which can favor the NO
catalytic oxidation.
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*1 ZSM-SEFAEFENELFNHESH
Table 1 Synthesis parameters of ZSM-5/cordierite monolith

catalyst
) n(TPAOH)/ Temperature/
Sample n(H,O/n(SIOy) . . m% Am/%
n(Si0y) C
S1 40 0.150 120 243 0.80
S2 40 0.150 145 285 092
S3 40 0.150 170 308 0.98
4 30 0.150 170 329 088
S5 20 0.150 170 428 158
S6 40 0.125 170 346 090
S7 40 0.200 170 8.8 0.12
S8 20 0.200 170 123 015

TPAOH — Tetrapropyl ammonium hydroxide; m— Mass increase of
ZSM-5 zeolite on blank cordierite substrate; Am—Mass decrease of the
coated ZSM-5 zeolite on cordierite substrate after ultrasonic vibration.

14 ZSM-S'£FABENELTIEETN
L NO ) il A T S B, k] 5 F) B
AL FIEE, FTA S E nE 1 R,

1,2,3—Mass flow meter; 4—Monolith catalytic reactor; 5— Sampling and
analysis of export; 6—Flue gas analyzer.
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Fig. 1 Experimental apparatus for NO oxidation
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(a) Surface of sample S1

(c) Surface of sample S2

(e) Surface of sample S3

(b) Cross-section of sample S1

(d) Cross-section of sample S2

(f) Cross-section of sample S3
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Fig. 3 SEM photographs of samples synthesized at different crystallization temperatures
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(a) Surface of sample S5

(c) Surface of sample S4

(e) Surface of sample S3

(b) Cross-section of sample S5

(d) Cross-section of sample 4

(f) Cross-section of sample S3
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Fig. 4 SEM photographs of samples synthesized at 170 °C and different n(H,O)/n(SiO,) ratios
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(a) Surface of sample S7

(c) Surface of sample S3

(e) Surface of sample S6

(b) Cross-section of sample S7

(d) Cross-section of sample S3

(f) Cross-section of sample S6
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Fig. 5 Influence of TPAOH on the growth of ZSM-5 zeolite on cordierite monolith
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%2 TRIBHEEFELTMLERER
Table2 BET surface area of sampleswith different ZSM-5
zeolite loading amounts

. . BET surface
t/h Particle size /um W(ZSM-5)/% 5 1
ares/(m™g~)
36 10 17.0 58.8
48 10 28.4 95.5
72 10 41.0 136.7

t—Crystallization time; w(ZSM-5)—Mass fraction of ZSM-5; BET surface
area of blank cordierite particle is 0.8 m?/g.
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Fig. 6 Catalytic oxidation activity of monolith catalysts with

different ZSM-5 zeolite loading amounts for NO
oxidation
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Table3 BET surface area of sampleswith different crystal

particle sizes
. . . BET surface
TIc t/h  Paticlesizéum  wW(ZSM-5)/% ) 1
areal(m*-g™~)
110 72 0.2 30 109.8
130 60 4.0 30 102.5
145 48 10.0 30 98.7

T— Crystallization temperature.
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