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Table 1 The number and dosage of coating slurry

Number Surfactant m( Surfactant) /g m(Fe-Mn/ZSM-5) /¢
PVA-15 Polyving akohol 0.45 3.0
CMC-15 Carboxy methyl cellulose 0.45 3.0
PEG-10 Polyethylene glycol 4000 0.30 3.0
PEG-15 Polyethylene glycol 4000 0.45 3.0
PEG-20 Polyethylene glycol 4000 0.60 3.0
PEG-25 Polyethylene glycol 4000 0.75 3.0
Without Surfactant — 0 3.0
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Table 2 The coating rate and expulsion rate with different surfactant and without surfactant

CMC-15 PEG-15 PVA-15 Without Surfactant
Coating rate / % 14.7 10.6 5.6
Expulsion rate / % 4.5 0.9 1.2
v/ % 30.6 8.5 21.4

“ = Expulsion rate/ Coating rate
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Fig. 1 Catalytic activity of the monolith catalyst with different

surfactant samples and without surfactant

PVA-15>CMC-15>Without Surfactant. 5 A 15
PEFRN AL SR LG, AN [ 2 T3 1 7 X Sl 2 4
SRR AL TG . JUHORAE S PEG-15 &
7 R TR 1, 7E 160 ~ 430 °C B2 ¥ Bl N
NO, IH ALK F) 95% Lh b 53 4h, PVA-15 ik
BURB AR /N T CMC-15, fH 2 H AL TG 20 T
CMC-15, JX AT TG PR /e 9 A AR MY
GBI S B A A A AR 135 7 A S
2.2 PEG EXBAHXELFT G2 R0
H1 T PEG & — P PERE UG 55 F0 Rk BE 9 19 70, il
HA O A s TR BB AR OR. 3£ 3 okl
% PEG &t iFt @, WAL TR B SRR Wi T,
B BT ARG W SE , TiRJE B S E IR
IPR, 33 el TR TR R R R RN, SR T
TER R R b, BEE RS, XRER 7R
BORMEEN, SEF AN GIENRE, s
o) BE RRAR, 5200 7 i 1 A . 2 He AT
H, M PEG RN I5% 0, WERAFN13.1% , &
JE I SRR/

%3 A[E PEC R EMRBENZIN

Table 3 The effect of PEG content on coating rate

PEG content / % PEG-10 PEG-15 PEG-20 PEG-25

Coating rate / % 8.7 15.4 16.4

Expulsion rate / % 0.3 2.3 6.4
v/ % 3.5 14.9 39.0

* y= Expulsion rate/ Coating rate
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Fig. 2 The effect of PEG content on activity for SCR of NO,
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Fig. 3 XRD patterns for monolithic catalysts with
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Table 4 Parameters of porosity for cordierite and with different surfactant samples

BET Surface Area
Samples

Total Pore Volume

Micropore Volume Average Pore Diameter

/(g ) /(e - g) /(e = g) /mm
cordierite 0.18 0.0003 - 6.80
PVA -15 87.79 0.0384 0.0188 5.16
CMC-15 84.30 0.0502 0. 0065 5.75
PEG-10 94.94 0.0547 0.0149 4.35
PEG-15 102. 62 0.0632 0.0236 4.24
PEG-25 83.33 0.0730 0.0003 8.69
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Fig. 5 Pore size distributions of different cordierite
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Fig. 6 SEM photos of different cordierite honeycomb catalysts
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Effects of Surfactants on the Structure and Catalytic Performance
of Fe-Mn/ZSM-5/CC Monolithic Honeycomb Catalyst

LIU Peng-fei, LOU Xiao-rong, HE Kai®, LI Zhe ", LI Jun, YANG Cheng-wu
(School of Chemistry and Chemical Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Fe-Mn/ZSM-5 slurries were added with different surfactants such as PVA, PEG4000 and CMC, and
coated on cordierite honeycomb carriers to prepare Fe-Mn/ZSM-5 monolithic catalysts. The effects of different sur-
factants and additive amount of PEG4000 on the coating efficiency and the SCR performance of Fe-Mn/ZSM-5 mon-
olithic catalysts were investigated. The results indicated that the coating efficiency and the catalytic activities of
monolithic catalysts were significantly affected by the types and contents of surfactants. When adding 15%
PEG4000, the coating efficiency and the coating stability of slurry reached the best level. The monolithic catalyst
also exhibited the best catalytic activity, with NO, conversion of more than 95% in the reaction temperature range of
160 ~ 430 °C. Moreover, the surface morphology, micropore structure and coating uniformity of the honeycomb
monolithic catalyst were analyzed by XRD, nitrogen adsorption desorption and SEM techniques. It can be found
that the SCR catalytic activity of monolithic catalyst is correlated to the uniformity and coverage of coating layer
formed on cordierite surface, and the presence of micropore structure also can improve the activity of the honeycomb
monolithic catalysts.

Key words: surfactant; Fe-Mn/ZSM-5/CC; monolith catalyst; coating uniformity



