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Preparation of nano flake-like high silica ZSM-5 zeolite and
study on its performance for toluene removal
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2.State Key Laboratory of Polyolefin Catalytic Technology and Performance Materials,
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Abstract: High silica nano flake-like ZSM-5 zeolite with a thickness of 10— 100 nm are successfully prepared
through hydrothermal crystallization method with tetrapropylammonium hydroxide ( TPAOH) as template and NH,F as
mineralizing agent.The influences of TPAOH/Si0, molar ratio and crystallization temperature on the preparation of nano
flake-like high silica ZSM-5 zeolite are studied, and its dynamic adsorption performance for toluene is evaluated. The
results indicate that under 90°C ,with the increasing TPAOH/SiO, molar ratio, the size and thickness of the nano flake-
like high silica ZSM-5 zeolite prepared decreases while the total pore volume and average pore size increase. The
morphology , crystallinity and pore structure of the prepared nano flake-like high silica ZSM-5 zeolite are not affected by
increasing hydrothermal crystallization temperature when TPAOH/SiO, molar ratio is 0. 35. Compared with commercial
high silica ZSM-5 zeolite , the dynamic penetration adsorption capacity and saturation adsorption capacity of toluene by the
as-prepared nano flake-like high silica ZSM-5 zeolite with a thickness of 10-20 nm and a Si0,/Al, O; molar ratio of 305
increase by about 22. 5% and 26. 8% ,respectively,,and the adsorption curves accord with Yoon-Nelson model. After the
as-prepared nano flake-like high silica ZSM-5 zeolite has experienced 20 times of regeneration, its adsorption capacity for
toluene only attenuates less than 0. 5% ,showing a good regeneration performance.
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LA TPAOH/SIO, EE/R LA 0. 35 ,90°C 7K #4 i ik
45 B AN K T FOIR B e ZSM =5 23 T RS2 40, L)
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NG HHCEAE LR 4, BB 7(a) ATLLE W, 40k
FrfRERE ZSM -5 211t T Sk ZSM -5 4311
HA&EW K GFIERE, BE 4 n]8, 90K AR
ZSM=5 3 T Fi B E fik ZSM =5 4310 % FH 26 Ay
75 W R 25 Sk 00 R o 25 40 R 71,2 me/g
85.6 mg/g F158.1 mg/g.67.5 mg/g, ML TR
fif ZSM-5 ¥t , 9K 7R S RE ZSM -5 431 i
X P 1) 25 175 TR 7 R 0 O o 25 2 4 5 488 o 24
22.5%H1 26. 8% . 1l Yoon—Nelson #5215} H € 5h
AW AT LG S5 R 7(b) MK 7(c) I
N, AR R BN E T 0.99, MK 4 ATHL 9
KR RE ZSM =5 43 AN B w5 ik ZSM -5 43
1 IR B FE RS 1) 3R 58053 R 0..094 1 min”!
0.096 4 min™", LB 2 FhiE ik ZSM -5 4310 xif F 2
(1) R B 3 3R AT
F4 2WMHFHRMPENDSRHABL RN
Yoon—Nelson #l&§4&E R

i/ 9/ 9,/ K/ 7o/
e R

min  (mg-g™!) (mgeg™) min"' min

gk IR ERE 515.8 0 71.2 85.6  0.0941 548.0 0.997
ZSM-5 531

TR RE ZSM-5  420.9  58.1 67.8  0.0964 478.0 0.993
it

AR o 1 TR B T 4 K IR = ik ZSM-5
3 F 6T FE R %) 2 A5 W B it 2 F1 Yoon—Nelson 8145
e ani&l 8 fros , AHCHE M W3 5, A Hral i, BiE
N HA 2o R B A B4 T, 4 K bR e ik ZSM -5
GO0 TR R ) 25355 W B 25 Fe e o 18 8 hn Je B AR
A5 AERRLFIE R S e G2 B N, 455 o i W A
FRL RN (25 i B TT LAE , th A T W T 9
KRR SRR ZSM =5 30 R A 28 175 I B 5
FE69.0~71.0 mg/g, 10 F1IK [l 75 4 7F 84.0~87.0
mg/g., #H—2EH Yoon—Nelson L& 455 ] 1, AN [F]
AE R BT BE T 9K R ik ZSM -5 70+
A T PR 1) B 2 T it 4R 3R 4 Hb A Yoon —Nelson
B HAH G REANTE 0.98 L I,

800

'TE 700} .«-aos

w0 600 JESEY

5500- DO
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0 'i"’n'"!-".-!' 3 n—t N
0 100200 300400 500 600 700 8009001000
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(b) Yoon—Nelson 8,4 HH£%
1—302. 4 mg/m> ;2—403. 3 mg/m> ;3—500. 4 mg/m*;
4—606. 7 mg/m> ;5—701. 2 mg/m>
B8 FEWHRERETHRE R RE =
ZSM-5 2 F i X B 3K 8y 30 &S BMT i & R
Yoon—Nelson L & 8 %
x5 AEVBRERETHABRRSE ZSM-5
DF a3t BEB B AWM B = K Yoon—Nelson & 45 R

Rk, 1,/ a/ q./ K/ 7o/ )
(mg-m™>) min  (mg-g™') (mg-g™!) min”~! min
302.4 827.7 69.1 84.1 0.0522 853.0 0.993

403.3 630.6 70.1 84.9 0.0865 672.0 0.998
500. 4 515.8  71.2 85.6 0.0941 548.0 0.997
606. 7 423.9 71.0 86.4 0.0570 463.0 0.985

701.2 365.7 70.8 86.9 0.0602 424.0 0.991
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JE 2K R IR B R ZSM-5 4 T dEA T HA T | Bt
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TR R B PR R AH T, 22 BHAROK Rtk = i ZSM -5 43
T Has RAFEE M HEGE . 4 20 e, HoxT
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5 S
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