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Fig. 1 The diagram of mini-scale pulse reactor
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Tab 1 The theoretical and measured loadings of Au

Measured value/%

Theoretical value/%

AwHZ-C AwHZ-A
0.3 0.19 0.21
0.5 0.41 0.45
1.0 0.82 0.89
2.0 1.61 1.72
3.0 2.53 2.60
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SEHD-FT DT8RO AT, RS BE i Y HZ 2%
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PRH Au/HZ-A fEAEFIFE 250 nm A2 47 B H AR
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W icie , X RLT Au® BO% B FIERIBIC T, IR

2 Au/HZ-A F1 Au/HZ-C #E4LF] 18 TEM &
Fig.2 TEM images of Au/HZ-A and Au/HZ-C catalysts
(a)0.3% AuwHZ-A; (b)0.3% Auw/HZ-C; (¢)2.0% Auw/HZ-A;(d)2.0% Aw/HZ-C;
(€)3.0% AwHZ-A; (£)3.0% Auw/HZ-C
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Fig. 3 Particle size of 2. 0Au/HZSM-5-A and 2. 0Au/HZSM-5-C catalysts
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Fig. 4 NH;-TPD profiles of Au/HZ-A catalysts
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Fig. 5 UV-Vis diffuse reflectance spectra of Au/HZ-A catalysts: (a)before calcination; (b) after calcination
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Fig. 6 XRD patterns of Au/HZ-A catalysts: (a)before calcination; (b) after calcination

2.1.6 FT-IR 4% 30 1 M I B 1) £ A1 i 3
fET Au/HZ-A AL YRR HH 025 (1 450 em ™ Al
1 540 em™" bW I 23 %6 1 THEAL 7 Y LR s

(a) 150 °C
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1 Au/HZ-A £ BA 8581 B BRAULAT L R 0.
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Fig. 7 FT-IR spectra of pyridine adsorbed on Au loaded catalysts at different temperature
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Table 2 The areas of L-acid and B-acid in FT-IR of Au/HZ-A
catalysts and 2. 0Au/ HZ -C catalyst at 450 C

Samples Sy Sy
HZ 9.56 14.25
0.3AwHZ-A 5.26 10.94
1.0AwHZ-A 7.71 11.26
2.0Auw/HZ-A 9.12 13.15
3.0AwHZ-A 8.34 12.55
2.0AwHZ-C 8.74 12.61

2.0Au/HZSM-5-C {465 FT-IR & L i 40 B 12
LU AT, A LR B R
B 4 DA I NS S AR, 44 T gk
N 2.0% I, LA B im0 9. 12 Al
13.15, k. WRHPEATRIA T, 0 A TR
DUEIL PRI 1 o B HEAL RN RRVE AL R KRR
R FP Lo B D U/ S0 RS OB DT ik i 2 )
MRS SRR T 0 B OB IIC I ok i 5 i A5
JE A B S G MR | BRI HIUEE DA KR
SN S e TSES P

2.1.7 OH-IR 5} Kl 8 &y HZ F1 Au/HZ-A ff



56 1

b - BRI . EET Rk iR R B Aw/HZSM-S 0B IE T e SOv PEREDF 5T

549

3663 3612

3723
3743/,
3.0Au/HZ

1.0Au/HZ

0.3Au/HZ

[ S WU S N S R |

3800 3750 3700 3650 3600 3550 3500

Wave numbers /(cm™)

Bl 8 Au/HZ-A fEALFRILLT S ]
Fig. 8 OH-IR spectra of Au/HZ-A catalysts
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JB N AT RE 2L (Si-OH) , 3 743 em™ Ab i I
JE A i ik AR A (Si-OH) . gk tkJa, 3 723
em™ AT N FRIEREFESE (SI-OH) (g, HLREE
Au BB RTTE T SEAL, 171 3 743 em™ b AYAL
FMEES AL (Si-OH ) W g B W] 2 B AR X U] Au
Yofh FERE] T HZ BRSNS, JF AT RES A
R RERILLS B IE AL Si-0-Au 45 ).
2.2 LTI

3 N Aw/HZ-A Fl Au/HZ-C {4007 SR i
JE0y 550 CRYry =AM, R nTH, =9 L5
MW SRERZ, TR ETREETRE, R
fiff . WL WL EESE RN, X5 Au/HZ AL E
) LR PO A B RO A K

%3 AwWHZ L FIMIET ket L = Em( %)
Table 3 Products composition of n-butane over Au/ZSM-5 catalysts( % )

Samples CH,+C, Hg C,H, C; Hg C;H, i-butane butene n-butane Cs, BTX
HZ 1.97 1.05 1.87 1.57 0.53 1.18 91.41 0.43 0.37
0.3Au/HZ-A 2.69 1.56 2.10 2.69 1.96 1.12 87.0 0.89 0.83
0.3Auw/HZ-C 1.62 1.48 1.48 1.27 0.48 2.20 91.21 0.99 0.95
0.5Au/HZ-A 3.49 2.27 3.03 4.06 2.04 2.27 82.27 0.57 0.39
0.5Auw/HZ-C 4.32 2.62 3.14 4.66 0.57 1.02 79.38 4.29 4.25
1.0 Aw/HZ-A 5.58 4.48 2.86 6.64 2.29 1.85 75.12 1.18 1.12
1.0Au/HZ-C 5.43 3.63 3.70 8.83 0.91 1.60 73.04 2.86 2.38
2.0 Aw/HZ-A 9.37 7.29 5.14 23.94 3.17 2.07 42.35 6.67 6.20
2.0Au/HZ-C 6.81 5.00 4.30 14.85 1.09 2.16 61.19 4.61 4.05
3.0 Auw/HZ-A 1.93 1.12 1.52 2.24 3.07 0.98 88.68 0.45 0.37
3.0Au/HZ-C 0.68 0.37 0.77 0.69 0.47 1.49 93.93 1.60 0.38
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Fig. 9 The performance of different loadings of Au/HZ catalysts at 550 °C
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Fig. 10 Conversion of n-butane over different loadings of Au/HZ catalysts
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The Performance of Au/HZSM-5 Catalysts for the Conversion
of n-butane Based on Micro-scale Pulse Reactor

Aisha + Nulahong, MO Wen-long, MA Feng-yun

( Ministry of Education and Xinjiang Uygur Autonomous Region Key Laboratory of Oil and Gas Fine Chemicals ,
College of Chemistry and Chemical Engineering , Xinjiang University , Xinjiang 830046, China)

Abstract; Atmospheric pressure deposition-precipitation ( APDP) and negative pressure deposition-precipitation
(NPDP) methods were used to prepare Au/HZSM-5 catalysts using HZSM-5 as carrier and urea as precipitant.
The performance of the catalysts for converting n-butane was evaluated by a micro-scale pulse reactor. The results
showed that the conversion of n-butane and selectivity of olefins to the reaction catalyzed by 2. 0% Au/HZSM-5
prepared by NPDP method were respectively as high as 58.0% and 57.2% , which were much higher than those
catalyzed by Au/HZSM-5 prepared by APDP. It was because that the degasification and the removal of the amor-
phous impurities from HZSM-5 during the catalyst preparation were promoted under negative pressure, and then the
loading amount and dispersion of Au on HZSM-5 were increased. Additionally, it was found the dehydrogenation
and demethylation reactions, which were the main reactions for conversion and selectivity promotion of n-butane,
were promoted by Au. The nano-sized HZSM-5, having short pore, could reduce the diffusion resistance during the
catalyst preparation and n-butane conversion processes.

Key words: deposition-precipitation method; Au/ HZSM-5; catalyst; n-butane



