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In Situ Synthesis and Characterization of High-loading Mordenite/Cordierite Monolith

XUE Bin LI Lan-Dong ZHANG Fu-Xiang* GUAN Nai-Jia
(Institute of New Catalytic Materials Science, College of Chemistry, Nankai University, Tianjin 300071)

Abstract: High-loading mordenite/cordierite monoliths were synthesized via an in situ hydrothermal route. Effects
such as seed addition, crystallization modes (static or dynamic), batch Si0,/ AL,O; ratios on the synthesized products
were investigated. The catalyst loading was calculated with methods of weighing, crystallinity and morphology
were characterized by XRD and SEM. Results indicate that high-loading mordenite/cordierite monoliths (up to
47.4%) can be obtained. The addition of seeds increases the loading of mordenite. Generally, the loading in case
of static crystallization is higher than that of dynamic mode, which, however, is advantageous to the crystallization
of mordenite in the system with high H,0/SiO, ratio. Meanwhile, the synergetic effect of batch SiO,/ Al,O; ratios

and crystallization modes have great influence on the loading and surface morphology of products.

Key words: mordenite; cordierite; in situ synthesis; loading; morphology

2230 A — I E o 1O AR B R
R PRSP K IR S R IR R P | 7 A% G A i A
Fan A Tt n fiEfe 24k L BB b S
b e A | LR H B O A A 5 o R 0 o o
T o R A A E NN SR AR — 2B SR T
HAR A R A AR B 3 TORY 1) 22 516 A A AR
ANRET R Tl A BESR a2 o3 Ui A AR R BT 3
[7 T ek ) — A TR R 3 0 K 1 O 6 2 ) AT

Wk B 41.2006-08-03, W f& ehis H 41.2006-09-11,

— AR AR (EF A AFE ARG &)
i A R A AL R, FETE Z A Bl A T
BASLBRRE 2 T RIE UG B P K
P 5 23 5 0 A T A5 R BT T R A U A
7R B AR

TE53 0 4 7 A R RS AR 7R ) o 2 b 57
IR A R — B AR B R Tk A R 23 0
HER A Z B HABRKE G T, BRI R

F & A SR FR 42 (No.20233030,20603019,20573059) 973 i H (No.2003CB6 15801 )l K HE K 2% g JF A4 L g 1t H B i)y

*E IR R, E-mail ; zhangfx@nankai.edu.cn

e ok, %26 2 BRI A WE ST I B AL,



-2198 -

kP

N %2025

ML VP2 RIE R ZSM-504 B A1 B4 F
101, 22 S W A1 VIS R A A5 T A 2% T Ml R A B
B, I XS A B R A N )RR B 9 I {H X e iR i
BIAEAE 3 0 A 3R IR 4 o R AR O A2 2 R
JINAE WU R AN A B AL FE 25 R /% m) TRt
JEANE B B3 F 7 /2 7 A 8 A A Ak R0 AT 75 TR A BE

FAT B A AF 5 45 SR Al 2 B, S A AL
M), A Y B 2250 A L ZSM-5 45 4T i Y e
A UK I B R B A R E A A R A
IR A S EF AA R WHEEE, T
U AR SCH N 40 b 25 5% T 22 560k A /85 A R X
AR TR AL A A 2 e R A S 0 b Ak O R R
FEAR L AE R 22 6k A it | B AR 152
TR T X e A it A2 AT, O HL 22568 £ 2k i
ik g T 47.4%,

1 SEWES

1.1 BEeFEE

220 A T AR A U A R R K Bk
DA, ARERS N RETR  LASS A R B TR, A ik &
1(H,0/Si0,=26) 4 :Na,0:A1,0,:8i0,:-H,0=6:1:30:780
(n=1,1.5,3), A& R 2(H,0/S10,=80)"4 : Na,0:AL,05:
Si0,:H,0=15.2:1:40:3 200, (VA _E ¥ AW 1 £ 2 L),
v R RN SR B L B4 2206 W A A R 3B R TR
i, HeE A R TR IR ATT A AT TR

B AR A 24 mm x 50 mm, 60 cells -
em?, AL BEIR 24 0.3 mm,

WA RE 2 A kR, PR AW
T

oo e 47 = T T T P

AR SR 22 S A AT R A A b R Bl R
AR . A BUR &R 1(H,0/810,=26) 1L 712 MOR/
Cor-26-N-S(&% D)(# #Hik 57 b N=30,20, 10),, 7 BUA
% 2(H,0/810,=80)f# 1L 7 ic. & MOR/Cor-80-40-S(Zk
D)BOEHEERR L 40), Horh S RN (static) , D &R
875 (dynamic) .

1.2 EUFIRE

W 22 360 1 1 E AR B E R 10
mm x 10 mm x 2 mm W R #E473RAE Y940 5 B 18
Rigaku D/max-2500 % X G &AM B AT, 4@ 44
U84 Cu Ka(A=0.154 06 nm), f1 7 FoE 8% | HLE 40

x 100%

mV, LI 100 mA #4650 26 1 = e 28 o g 4 b B
2 Ja e BEAN A 1Y X 3 FE Shimadzu SS-550 % 1 4
F A I ST RS

2 “RSiH

21 BRI LE B/ ETAEENXELR

A ER R

2236 A5 G AR b RO SRR I 22 56k 41
A Al DU R 2256 s £1 00 AR A R RIS R
v R AR I B e 2206 Wk £ TR R A R B, R
172G AR R 1(n=1)F G U 5] & A X 22
G A7 SR B R DL,

x1 BMILEAHBARRBENRMW
Table 1 Effects of crystal seeds on loading of

mordenite on cordierite

Seed added / Mordenite
Monolith
(g /25 mL gel) loading / %
— — 10.2
Mordenite / cordierite 0.1 23.0
Mordenite / cordierite 0.2 45.8
Mordenite / cordierite 0.3 27.3
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(A) blank cordierite, (B) MOR/Cor-26-30-S,
(C) MOR/Cor-26-30-D, (D) MOR/Cor-80-40-S,
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Fig.1 XRD patterns of mordenite/cordierite monolithic
catalysts by different crystallization mode
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Table 2 MOR loading of MOR/Cordierite monolithic
catalysts on different batches of SiO/ALO;

Mordenite

Catalysts Crystallization mode
loading / %
MOR/Cor-26-30-S Static 45.8
MOR/Cor-26-20-S Static 47.4
MOR/Cor-26-10-S Static ANA
MOR/Cor-26-30-D Dynamic 14.0
MOR/Cor-26-20-D Dynamic —
MOR/Cor-26-10-D Dynamic 59
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(A1) MOR/Cor-26-30-S, (A2) MOR/Cor-26-20-S,

(A3) MOR/Cor-26-10-S,

(B1) MOR/Cor-26-30-D, (B2) MOR/Cor-26-20-D,

(B3) MOR/Cor-26-10-D
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Fig.2 XRD patterns of mordenite/cordierite monolithic
catalysts on different batch SiO,/Al,O;
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(A) MOR/Cor-26-30-S, (B) MOR/Cor-26-20-S, (C) MOR/Cor-26-30-D, (D) MOR/Cor-26-10-D
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Fig.3 SEM images of mordenite/Cordierite monolithic catalysts
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