F34% P at
2020 4 8 A

2 I SR (- (4 Vol.34,No.4
JOURNAL OF MOLECULAR CATALYSIS( CHINA) Aug. 2020

XEHRS: 1001-3555(2020) 04-0326-08

Au/SBA-15 R HE L 5 B £L 4p Fe i R ALE

(1. Wbk A% TR, WY KE 030051;
2. E TREY ST BE LS b2A 055 0T, DUl 43BH 621900)

TEE . COMALELR I Z AN SR RN PSRN Z R NAR TR 22—, B T 4 R i MO S Z PR
(HLIEME Au®™, B dE A®, HUSPE Au™ ) I BR R 7D SR A7 75 26 o . 3k FH A FL SBA-15 1E 4K, FHE 7 [ Au
(en), " AHTORAR, 3@ B FACHRIE R4 T Au/SBA-15 LT SR I8 B Sl B AR 421 M3 ( DRIFTS) BIF5E T
CO 55> T1E Au/SBA-15 AL ZR T8 1Y W FRERAS BAEAS R 2540 T AR IS B0, Au/SBA-15 il 2% i 2 v i $u 4 2
AT R I CO BB A M. 78 Rt iR JFA BRI b, B TR GRS T &R W s, %
BT CO BIRE S, TitATil JF-Rsbe- R JFALFR S, Auw/SBA-15 A& W CO MIBE ST, CO MLIHTE Au/SBA-15 H
BEPGASLLAMEIENL IS . 2111 F12076 em™' . BLATTRE R T AL ARIRZAS 1Y Au 75 Au’H Au®. CO 7E Au’ MR35

FOAE Ad® SR, 1 Au® EIRENAY CO(CO-Au® ) W5 O, 557 Ay 52 b ik 1.
KR, &ML co Eib; RALAIMNGRE; DRIFTS; SBA-15

FESEE: 0643.32 MHERFRERG ., A

1987 4, Hurata Z{4% & B0 LA TR UTIE 1 1l £ 1Y
SARALFIAEAR IR T RI Al Ak co EAb . A
PG, TCig Lt i e g Ha, AM17E 41
kb CO AL N AT R B wEsE TAE, (HEXTF
VAL SR S BT R AFTE R I3 8. R 2801
WF, BAPES (Au®) P R TE 4 (AW ) Y
A S G 5. 38 (24 B Ak
TEYER IR T A A1 A (ORI ). B A
AT A 5T R B Au® & 06 M 47 5. 2005 4, Yoon
SOV H B MgO RN JGBRLRE MgO 2k 4 L7,
NN B MO [ F i) Aug 56 85 B 7 7= A2 1)
A’ JEEA AL IS PE M R A. 2018 4F, Zhou %
il T HEF Au,/CuO LT, 381t Au 4 F1 0 1s
(1) XPS IR T A 1 b 4 4 ) B 5 4 ) F
TR AR Au” 3T CO AL EXEE, CO 4
TG I 1 AR SRR NE S AR B Au® S5 1 B A A AE R
M4 5. 2019 4E, Fernandez-Gareia 251" 5% JH i for
18 S5 i Bk AR 4 21 AR S (in situ DRIFTS ) X

Y fs B HA . 2020-05-28; f€E HEA: 2020-06-12.

Auw/CeO, fiE 1k CO A AL R B FEAT T 0F 58, &3
Au-CeO, P HL T4 77 A2 19 Au® A HE AL 1 e
T Au’.

5 Ce0,, Ti0, 3k 2“7 ¥E7 # AR AR TH, Sio,
Je— MU IE Y PR B, H SR AU TR
MES 5 B AL R 2. BRI gE R iRk
Aw/SiO, A TG PRI AN S, H2 Si0, WA HARe A
AP IAARE TR AF | SR BUR  HLBR R, it
Ah, LA SiO AE g a8 A, AT DA O 480 44 X 4 R 1Y
S,

1T Si0, #4945 i fG AL, M0 BH S 7 i R 44
[Au(en), ]’ (en = ethylenediamine ) #l £ % h &
B AR R P R RS
RSB ME AR 2 R AR 25
BRL17,20] A ZE SR, EHETE 500 °C, =AU T
XA FEA T LA B DA BR 22 A A R 2 T Y £ — i
. FRATLAL Au(en), | CLoATERAA 3 5 25 52 4
VEM R T Au/SBA-15 AL, SR T8 Bt B -2

EE&WH: EHEKARFHARES (11602231, 11705176) 5 LLPE4A H iR I E BR-EESTH (201803D421101 ) FlH AL IR 2 35 4F 27 AR Sk A SCHF
1% (QX201810) ( Foundation Project; National Natural Science Foundation of China ( 11602231,11705176) ; Shanxi Province R & D Pro-

gram International Cooperation Project 201803D421101; Support Program for Young Academic Leaders of North University of China

0X201810).

TEERIA . SEER(1996-) , % L F 55 A , ZAAM#EAL ( Feng Xiao-qing(1996-) , female, pursuing M.D, Heterogeneous catalysis direction ).

# JMIHIE R A, E-mail ;jhliang@ nuc.edu.cn; E-mail; xiaochao@ caep.cn.



%4l

DIEPEEE . Au/SBA-15 F I 25 AU LL A ik R AE 327

LT (DRIFTS) BP9 T CO 484170 11272 15
Aw/SBA-15 fi L7 2 T O BEIRAS B e R I 4% 1 R
AR L. FRATILEE S Au/SBA-15 R 1H £7 78 P Ff
Au i : AuFll Au®.

1 LIS ER 5y

1.1 L FIH &
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#4500 mg SBA-15 43#5 T 20 mL A& K,
BEJEHF 42 mg[ Au(en), ] CLEET 10 mL K H Pk
AR SBA-15 /w0 b, b, #hm 5
mL 7K. RJ5 2 A NaOH %7 (1 mol/L) ¥ pH
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Fig.1 TEM images and particle size distributions of Au-H (a,b)and Au-H-A-H (¢, d)
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Fig.2 DRIFT spectra of CO adsorption on Au-H in flowing
5% CO/He and spectrum of gaseous CO
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Fig.3 DRIFT spectra of; a. Au-H-A-H in flowing 1% CO/He (The inset is the spectrum of 40 min

after subtraction of gaseous CO signal) ; b. subsequent desorption in flowing He
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AT IR BRI MBS AN R IT 4R, 2112 em™ T B H
P, BfE PR OB, 2112 em ™ B WIE K, TR
T CO 78 Au® BB 59 s SO [ 1 S,
20 K CO SARBK TS, 35K 1A 2076 em™ 1Y 1 BE.
DR R AT g2 T kPR, AR Co Ak
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Fig.4 a. DRIFT spectra of Au-H-A-H after introduction of oxygen to pre-adsorbed 1% CO/He
(The mixture gas: CO/0,/He=1/20/79) ; b. cut-off oxygen for re-adsorption of 1% CO/He
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Fig.6 DRIFT spectra of 1%CO/He and 1%C0O/5%H,/He
adsorption on Au-H-A-H
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DRIFTS Characterization of Charge State of
Surface Site in Au/SBA-15

FENG Xiao-qing"*, LIANG Jin-hu'*, XIAO Chao™
(1. School of Environmental and Safety Engineering, North University of China, Taiyuan 030051, China;
2. Institute of Nuclear Physics and Chemisiry, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract; CO oxidation is one of the most widely studied ones among heterogeneous gold canalized reactions, but
there are still inconsistent views on the charge state of the active site (cationic Au®*, metallic Au” or anionic Au’").
Herein, Au/SBA-15 catalyst was prepared with [ Au(en), ] Cl, as the precursor. The CO adsorption on Au/SBA-15
catalyst and their evolution under different conditions were investigated by diffuse reflection Fourier transform infra-
red spectroscopy ( DRIFTS). The thermal treatment during the catalyst preparation has great impact on the CO ad-
sorption capacity. On the initially reduced Au/SBA-15, the residual ethylenediamine ligands cover the gold sites
which results in no adsorption capacity for CO; but after reduction-calcined-reduction treatment, it gains the ability
to adsorb CO. There are actually two sites on Au/SBA-15; Au’ and Au’" corresponding to two adsorption peaks in
DRIFT spectra: 2111 em ' (CO-Au”) and 2076 em™' (CO-Au® ). The CO adsorption on Au’ is stronger than on
Au’", whereas the CO adsorbed on Au® has higher reactivity to O,.

Key words: gold catalyst; CO oxidation; in situ infrared spectrum; DRIFTS; SBA-15



