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Fig. 1 XRD patterns of all samples
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Fig. 2 FT-IR spectra of all samples
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Fig. 3SEM images of sample a and c
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Fig.4 NH;-TPD profiles of all samples
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% 1 e NH,-TPD 4551
Table 1 NH;-TPD results of all samples

Sample Weak acidity/(mmol - g™ )® Strong acidity/ ( mmol - g™ )® Total acidity/(mmol - g™")
a 0. 106 0.053 0.159
b 0.123 0.055 0.178
c 0.129 0.054 0.183
d 0.138 0.058 0. 196
e 0.141 0.057 0.198
@. Acidity of the first peak; 2. Acidity of the second peak
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Fig. 5 N, adsorption-desorption isotherm and pore distribution of all samples
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2 EHMNHRLSE. R 2 AT,
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Table 2 Texture parameters of all samples

Surface area/(m” -+ g™') Pore volume BJH desorption @
Sample N ' ’l(s;o2>/n< ALOy)
Total® Micropore“@ External /(em” » g7 ) Average pore width/ nm? ’
a 338.2 233.7 104.5 0.25 4.46 135.7
b 336.1 216.7 119.4 0.28 4.49 134.6
c 348. 1 214.8 133.3 0.28 4.21 133.0
d 341.6 212.0 129.6 0.28 4.35 133.9
e 337.9 216.3 121.6 0.27 4.32 133.2

@. From N* adsorption measurements ( BET method) ; @). From N* adsorption measurements (t-plot) ;
@. From N* adsorption measurements ( BJH method) ; @. By XRF analysis.
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Fig. 6 Conversion of methanol and selectivity of propylene over all samples
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BEFAL BTG E PG, RN AR e T SO K T
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AN, T 3X 26 2 I L 43 5 Wi AR Bl O e 1) A=
i, I, 2 MTP W geRIR G UK, BT 55K
(LR AT R S IV AR 3 o7 Sl SR R 02
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Table 3 Evaluation results of methanol to propylene reaction over all samples

Sample a b c d e

Selectivity of propylene/( mol% ) 42.46 44.97 46.32 44.49 43.33
Selectivity of ethylene/ (mol% ) 8.86 10. 17 10.55 10.35 10. 50
P/E 4.79 4.42 4.39 4.30 4.13
Selectivity of ¥,C,_/(mol% ) 12.95 15.65 16. 34 15.31 15.22
Selectivity of ¥, C4/(mol% ) 19.38 21.87 22.88 21.46 21.38
Selectivity of ¥, Cs./(mol% ) 17. 14 16.53 16. 10 15. 80 15.41

TOS (Methanol conversion=95 h) 85 372 476 398 377

Reaction conditions; T=480 °C, WHSV=3 h™", P

BI7.8.9 FI3k 4 B ¢ SO HT G YRR
o, Ho, SOBATMIRN 476 h 5 fh 23 BBy o
el [ 7 SRR ¢ SONIRT)G 9 XRD 5. i l&l 7

1 1 1 1 1

10 20 30 40 50 60
20/(° )

Bl 7 FEhb e SRR I XRD &1

Fig.7 XRD patterns of sample ¢ before and after on stream
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SR 476 h JEAE A el IR ik, BUKE 10.6% .

1.0

TG /mg

1 1 I
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Time /min

Kl 8 Ffdh ¢ FONJE I TG Ik

Fig. 8 TG image of sample c after on stream
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Fig. 9 N, adsorption-desorption isotherm and pore distribution of sample ¢ before and after on stream
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Table 4 Texture parameters of sample ¢ before and after on stream

Surface area/(m” - g™")

Sample — - Pore volume/ (cm® - g™')
Total” Micropore® External
c 348.1 214.8 133.3 0.28
cl 143.2 59.1 84.1 0.11

@. From N* adsorption measurements ( BET method) ;

@. From N* adsorption measurements ( t-plot).

3 it
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High Concentration Synthesis of Small Crystal B-modified
ZSM-5 Zeolites and Their Catalytic Performance for
Methanol to Propylene Reaction

AN Liang-cheng, JIANG Yong-jun, WANG Lin, SU Hui, YAN Shu-jun,
ZHANG Wei, YONG Xiao-jing, LUO Chun-tao
(Coal Chemical Industry Company, Shenhua Ninxia Coal Group Co. , Ltd. , Yinchuan 750411, China)

Abstract; Small crystal of B-modified ZSM-5 zeolites were synthesized by hydrothermal crystallization method and
using macroporous silica gel and sodium aluminate as raw materials and TPABr as template. The batch yield was
above 50% . The samples were characterized by XRD, FT-IR, SEM, NH,-TPD, XRF and nitrogen adsorption,
and their catalytic performance for methanol to propylene ( MTP) reaction was evaluated. The synthesized samples
had uniform particle size distribution and the particle sizes were about 500 nm. In MTP process, the synthesized
B-modified samples exhibited good activity, selectivity and stability, and the best sample was 7., * (g0, =1 *
1, whose methanol conversion maintained above 95% and the selectivity to propylene remained about 46.23% even

after running for 476 h.

Key words: high concentration system; small crystal; B-modified; ZSM-5; methanol to propylene
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