( )

2016 12 ACTA PETROLEI SINICA (PETROLEUM PROCESSING SECTION) 32 6
: 1001-8719(2016)06-1212-09
° b b
( s 201418)
HZSM-5 NaOH . Mg . N, - . XRD,
Al MAS NMR, NH,-TPD TGA . ,

, . 500°C (MHSV) 3.3h! , .

, HZSM-5 , 1 NaOH ,
Mg , . HZSM-5

; ; HZSM-5 ; ;
. 0643 : A doi: 10. 3969/} issn 1001-8719. 2016, 06. 018

Effects of Pore Structure and Acidity of Nano-HZSM-5 on Its Catalytic Performance

for the Conversion of Bio-ethanol to Propene
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(Research Institute of Applied Catalysis, School of Chemical and Environmental Engineering ,
Shanghai Institute of Technology, Shanghai 201418, China)

Abstract: A series of modified nanosized HZSM-5 zeolites were prepared by NaOH treatment, Mg
modification and composite modification of both. These catalysts were characterized by N,
adsorption-desorption, XRD, ?’ Al MAS NMR, NH,-TPD and TGA. Their catalytic performance
for selective conversion of bio-ethanol to propene was tested by using a continuous flow fixed-bed
micro-reactor at atmospheric pressure, 500°C and ethanol mass hourly space velocity (MHSV) of
3. 3 h™'. The results showed that in the composite modification of nanosized HZSM-5 by NaOH
treatment and Mg modification, the porous structure of zeolite was modified under the first step of
NaOH solution treatment, which enabled more amounts of the magnesium acetate to enter the
micropores of zeolite to adjust the strong acid located in the internal surface during the consequent
step of Mg modification. With the co-modified nanosized HZSM-5 as catalyst the propene selectivity
of bio-ethanol conversion to propene was noticeably enhanced, at the same time, the catalyst
stability was improved.
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1 NaOH Mg HZSM-5
Table 1 Texture properties of HZSM-5 samples modified by NaOH treatment and Mg

Sl Surface area/(m? » g~!) Pore volume/(cm® « g~ 1) Average pore
Total Micropore External Total Mesopore Micropore diameter/nm
HZ 344 251 93 0. 21 0. 07 0. 14 2. 23
AZ 349 240 109 0. 23 0. 09 0. 14 2. 36
MgZ 295 221 73 0. 19 0. 06 0. 13 2. 27
AMgZ 281 221 60 0. 19 0. 06 0. 13 2. 23
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2 NaOH Mg HZSM-5 NH;-TPD
Table 2 Quantitative results of NH;-TPD of HZSM-5 samples modified by NaOH treatment and Mg
Weak acid peak Strong acid peak Total acid
Sample ,
Temperature/C Acid amount/(a. u. ) Temperature/C Acid amount/(a. u. ) amount/(a u. )
HZ 230. 8 426. 3 447. 0 166. 0 592, 3
AZ 235. 5 388 3 437. 9 142. 2 530. 5
MgZ 188 7 534. 3 415. 8 35. 8 570. 1
AMgZ 191. 4 553. 0 420. 5 22. 2 575. 2
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Fig 6 Propene selectivity vs reaction time of ETP over
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