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B SRR IS T 4L NiO. B AK
I FEh, # C,HNiO, + 4H,0, PEG-400, JRZRFIZE
TKVAEE/REE T : 0.5 : 4 : 60 1RA, EHMBFE2 h
JEEE AR BEZE, 120 CHEE 12 h, /5 E UL E
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Ja FEE /R B NaOH = NaBH, = 2 : 1, %K pH
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NiO-Rd.

Aw/NiO JUAR-UTIE 6l & (R FR DP) . fERIFR
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£ Au/NiO AL FI ) Au BE 2N 3% .
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W R, FE S EE R TR A BET J5ikit 5, LR
SRR B oy 3 BIH J5 kAT 1A, AAS 43 HT
FHHZAS B S A7 A2 772 1) Z-8000 1 J5 1~ W2 1435
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Fig. 1 The catalytic performance of the catalysts for

oxidative dehydrogenation of propane
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Fig. 2 Effect of reaction time on conversion of C;Hg and

selectivity to C;Hg at 350 C
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2.2.1 XRD i HIRIA 7 i 48 Au/NiO fiE 1L
FIE) XRD M5 R an & 3 frs. 76 P AR Ak 0
T, BOA A EUEAT Au BRRIERT S0, X AT
REAE TG PR AL 70 4 & 1 R /D B4 TOkE 43 B R 47 1Y 2%
e ok, PIRRAEIE R R TE 20=37.33 (111),
43.66(200) , 62.91(220) F175.78 (311) 4k 4 PAT
SIS NiO(PDF - DO11239) (i RRAEAT S . A
A S A FL A AT S, AT AR T 4l NiO 54H.
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Fig.3 XRD patterns of the catalysts

2.2.2 N, M-I e dr ASFET S Aw/NiO
PEARTRI 0 N, W BRF-J B SR AE 25 SRR T3R8 1. #ik
NiO A [7] T 32 il 28 A A 7510 B 2 A7 000 1) A L &5
. w1 Al L, 28 Au g, fEALH HC R RS
A, O TR R Au 35 % T 2R 15
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Table 1 Physicochemical properties of the catalysts prepared by different methods

Au loading Surface area Pore volume Average pore diameter
Catalysts . .
/% /(m” - g) /(em” +g7) /nm
Meso NiO - 140 0.16 5.2
Au/NiO-Rd 2.58 127 0.18 5.6
Au/NiO-DP 2.31 115 0.16 5.5

[lmE, HRE TR e TN E T AR 7 ik
il # 1) Auw/NiO AL Au YSERR &5, I8 T3 1
Hh. EE SR AT, Au/NiO-Rd {465 Au 152 PR &

T Aw/NiO-DP (LRI i Au 54 Ui, M
W IERG Au TR E R £ NIO R, A AT K
D Au LK.
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Fig.4 UV-Vis spectra of the catalysts
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FUBBE T WM, A3 RI%E Rk An® il Aa” g Ff, I
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VERIFESE AT RER RN E g 6B 2Rt 450 Au/
Fe O, LRI BF5E th A 2RI AYZ5 2R, X —45 R
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JARIE, Ui A HE T AL A TEE, AR
ARG . K6 Sk, ARkl AL )
M Ols 255 RETE . N EIH A LU i P i 1k 5]
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B35 K 68.21% F145. 07% . X — 45 544k 311y
PRSI S P e R 7 A A — 3, 1R B
E R gL = i) | N R DS P =
I P A e .

Au 4f,, Andt. A Au 4f,,
Au’t ” Au*
Au’ Au? Au’ Audf,,
= Aul)
g
&
‘%
=
2 | Au/NiO-Rd )
= Au/NiO-DP
1 1 1 1 1 1 1
91 90 89 88 87 86 85 84 83 82 88 87 86 85 84 83

Binding energy/eV

Binding energy/eV

& 5 AL Audf XPS [
Fig. 5 Audf XPS spectra of catalysts
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Table 2 Audf and Ols Binding Energies for catalysts prepared by different methods

Catalysts Auvdf Oxidation state Peak area/% Ols Oxidation state Peak area/%
84.1 Au’ 38.79 R
529.3 (0 31.78
Au/NiO-Rd 87.8 Au’* 48.19
531.5 o> 68.21
86.8 A 13.00
84.0 Au’ 21.58 529.5 0” 45.07
Au/NiO-DP
85.9 Ad™ 78.41 531.6 o> 54.92

Au/NiO-Rd

Intensity /a.u

Au/NiO-DP

526 528 530 532 534 536
Binding energy/eV

6 {5 Ols XPS &
Fig. 6 Ols XPS spectra of catalysts

2.3.3 FTIR 43 #r K H LG8 X A FL NiO Fi
AR5 2 il 28 Aw/NiO i Ak 7] 5% 10 56 AT i AT T 4y
B, 48 RRTE 7. /4L NiO 2043 K B A i
T A AE T R0 (3 423, 1 629, 1 403, 1 115,
1037, 421 em™). HH3423 em™ BhEH 1551k
WL, SF A I 43 1) U B —OHL ) o 447 i
SIS IEE | X W B R NiO & 1i R B BR i H,0 1
FILMAEIRBN. M1 629 em™ Ab Aty MR I 17 Ay I
K H—O0—H TR s, 2o A i 7 i 45 AN
Dot A v ST Y 2 SO K SR R EG J34b, 1403
A 1 W AT 0 S C—O A 45 IR 3l 5 | S 1Y IR i i
1100 ~1 200 Ab iy Wil 2 C—O 4R 3l 5| 2 i M i
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NiO-Rd AL FI LT IME I, 7E 446 em™ 4bH B
BRI, X AT REAE R O Au 5] AE NiO 4%
5 0" RAM AR I, Bl NiO JF A7 /Y Fh k%

PR 2087 R U AN | TR 5 e iy SEAR TR 1
ek ™. XAl ek Au/NiO-Rd i 4k 71 7 b 4 1k
I P T AR 1 R R 2 —. T Au/NiO-
DP {4k 2141 05 Wi e 114 £ 8 95 A e B A, 9F HL
W Py TG AU BT/ IS, 3 AT REJE: T 3 AR R 2 4
Au 22 5] (9 IR VE P58 F 2R
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Fig. 7 FTIR spectra of catalysts
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The Study on Preparation, Characterization of Mesoporous Au/NiO
Catalysts and Their Spectral Properties

Ulziijargal Nanzad', Agula Bao®, Sagala Bao®, Sarula Bao’, Xu Aiju’, Bao Zhaorigetu® "
(1. College of Chemical Engineering, Inner Mongolia University of Technology, Hohhot 010051, China;
2. College of Chemistry & Environmental Science, Inner Mongolia Key Laboratory of Green Catalysis
Inner Mongolia Normal University, Hohhot 010022, China)

Abstract; The Au/NiO catalysts were prepared by deposition-precipitation and chemical reduction methods and
characterized by XRD, AAS, BET, UV-Vis, FTIR and XPS. The influence of preparation methods on their physi-
cal and chemical properties, as well as on their catalytic behavior for the oxidative dehydrogenation of propane to
propene reaction were investigated. The results show that the Au/NiO catalysts have certain catalytic activity at low
temperature and the catalyst prepared by chemical reduction method has higher catalytic performance than the cata-
lyst prepared by deposition-precipitation. 25.1% propane conversion and 39.8% propene selectivity were obtained
over the catalyst prepared by chemical reduction method at 350°C. The preparation method affects the state distri-
bution, particle size and dispersity of surface Au. The surface Au’* species of the catalyst are regarded as the cata-
lytic active component.
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