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Fig.2 XRD spectra of different supported Au catalysts
(1) HZSM-5; (2) 2.0%Auw/HZSM-5;
(3) 2.0%Au/Si0y; (4)2.0%Aw/ALO,
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Fig.3 XRD spectra of Aw/HZSM-5 catalysts with different loadings
(1) 0%AWHZSM-5; (2) 0.3%Au/HZSM-5;
(3) 2.0%AW/HZSM-5; (4) 3.0%Au/HZSM-5
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Fig.4 TEM diagram of different supported gold catalysts (1) 2.0%Au/SiOy; (2) 2.0%Au/Al,05; (2) 2.0%Au/HZSM-5
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Table 1 The properties of adsorption Au/HZSM-5 with different Au loading

N, Adsorption

Au loading

Sy 5.2 @ yo@ yo®
/% (Mass fraction) i il -
/(m*+g™") /(m*+g™") /em®+g™) /em®+g™) /em®g™")
0 322 107 0.25 0.145 0.099
03 311 122 0.37 0.284 0.084
20 310 49 0.29 0.176 0.112
3.0 299 29 0.28 0.164 0.114

(1) Specific surface area calculated using BET method; (2) External surface area calculated using t-plot method; (3) Pore volume

calculated using BJH method; (4) Mesopore volume calculated using BJH method; (5) Micropore volume calculated using BJH method
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Fig.5 NH;-TPD spectra of Au supported with different supports

HZSM-5 A4 77 5L A7 {1 30 150 o 0 0 = 3 ot B 0
PAPIg , HOEE 2518 230~250 °C AT 400~500 C .
Horp, ARTR X R AL A S IR oG, RR B
FRg e o 7R £ 0 g 5 R v s 0L TR 5 N T 3 4
AL 9 NH,-TPD 3% &1, i B el AT, [6)RE 3
TGP R, 5 SCERAR — 2. X T HZSM-S,

AW/HZSM-5 A6 7] 9 0% I 05 - B8 28 A1 B vy o
) Il e /A o= Ty 1 O A m S b A )
ARSI B, (FUSERR () G T E EH Au Xt
HZSM-5 {67 2 7 WS R VEH . Aw/ALO,
H1 AW/SIO, AL R H OB XD, XFFIET
e SRR SR AR ZR R0, R XS I I g S i
K, BRI R A A A

—=—HZSM-5
——0.3%Au/HZSM-5

—4—2.0% Auw/HZSM-5
—v—3.0%Au/HZSM-5

Intensity

200 300 400 500 600

Temperature/°C

16 ANl G 1 Aw/HZSM-5 L5 NH,-TPD i
Fig.6 NH;-TPD spectra of Au/HZSM-5 of different loading
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Fig.7 Pyridine infrared of Au/HZSM-5 of different loads of a: at 150 °C; b: at 450 °C
(1) 0%Au/HZSM-5; (2)0.3%Au/HZSM-5 ; (3) 2.0%Au/HZSM-5; (4) 3.0%Au/HZSM-5
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Fig .8 Hydroxyl in situ infrared spectra of Au
catalysts Supported by different supports
(1) HZSM-5;  (2)2.0 %Au/HZSM-5;

(3)2.0 %AWALOy: (4)2.0 %Au/SiO,
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Fig .9 Hydroxyl in situ infrared spectra of
Au/HZSM-5 catalysts with different loading
(1) HZSM-5; (2) 0.3%Au/HZSM-5;
(3)2.0%AWHZSM-5; (4) 3.0%Aw/HZSM-5
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Fig. 10 Extracellular hydroxyl groups of pyridine adsorbed in situ

2.0%Au/HZSM-5 catalyst at different temperatures

(1) Unabsorbed pyridine; (2) at 150 °C;
(3) at 250 °C; (4)at 450 C
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Table 2 Reaction results of n-butane on Au catalysts supported on different supports

Sample Conversion X/%

Alkene selectivity S/%

Aromatics selectivity S/% Gas selectivity S/%

HZSM-5 8.08 33.14
2.0% Auw/HZSM-5 57.90 54.85
2.0% Au/SiO, 2.96 4.70
2.0% Aw/ALO, 439 3.11

4.72 24.93
10.70 16.45
0 1.54
1.63 5.21

B 1L 2 T AR Au g8 HZSM-5 AL
PO SOPERESR . NIRRT LIA B Au

—=—Conv.%
—e— S % (olefin)

—a— S % (aromatics)
[ —v—S%(dry gas)

. f:
P —

HZ 0.3AuHZ 1.0AuHZ 2.0AuHZ 3.0AuHZ
Catalyst

Conversion rate/%

Pl 11 AR $7 883 1 Aw/HZSM-5 ALK 550 “CI R 45
Fig.11 Results of 550 °C of Au/HZSM-5

catalysts with different loading
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FTIR Studies of the Metal-support Interactions on Au/HZSM-5:
Acidity and Dehydrogenation of New Si-O(H)-Au Species

GAO Xi-ran, Dilinur + Ali, FANG Ya-ping, AiSha - Nulahong*
( Xinjiang University, College of Chemistry and Chemical Engineering, Key Laboratory of Coal Clean
Conversion & Chemical Engineering Process ( Xinjiang Uyghur Autonomous Region ) , Urumqi 830046, China )

Abstract: Au/HZSM-5, Au/SiO, and Au/Al,0O, catalysts were prepared by using urea as precipitator by negative
pressure deposition-precipitation method in this paper. The catalyst was characterized by X-ray diffraction, TEM,
NH;-TPD, infrared hydroxy and in-situ adsorption of pyridine infrared hydroxyl. The catalyst was used in n-butane
reaction system to evaluate the catalytic performance of the catalyst. The results have shown that Au could combine
with HZSM-5 groups to form a new acidic Si-O-Au structure, and the acid strength of catalyst is obviously increased,
which could promote the dehydrogenation of n—butane.

Key word: Au/ HZSM-5; deposition-precipiation method; Si-O(H)-Au group; dehydrogenation performance; n-
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