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Preparation, Characterization and Catalytic Activity of Highly
Dispersed Gold Nanoparticle Supported on Carbon Catalyst
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Abstract The catalyst of highly dispersed gold nanoparticle supported on active carbon was prepared by
sodium citrate reduction-colloid gold immobilization method, and its catalytic activity was evaluated by the
liquid phase catalytic oxidation reaction of glucose to gluconic acid. The research results show that the so-
dium citrate amounts have important influence on the size of gold particles in gold colloidal preparation and
the catalytic activity of Au/C catalyst obtained. The decrease of the activity for repeatedly used Au/C cata-
lyst may be attributed to the decrease of the Au’*-O°" bhinding state on the catalyst surface. At the same
time the catalytic activity for the liquid phase oxidation of glucose was compared between the prepared
AU/C catalyst and the commercial Pd/C catalyst, and the results indicated that the Au/C catalyst was advan-
tageous over Pd/C catalyst.
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Figure1 TEM images of gold nanoparticles prepared by sodium citrate reduction under various m(sodium citrate) : m[Au(I11)] condi-

tions
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Figure2 TEM images of Au/C catalyst under various m(sodium citrate) : m[Au(l11)] conditions
a—25:1b—15:1,c—9:1
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Figure 3 Relationship between conversion and the size of gold
nanoparticles
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Figure4 Influence of the mass ratio of sodium citrateto Au(ll1)
during preparing colloid gold on Au/C catalytic activity

2.5 {B{LFIEY XRD #1 XPS RAED#7

FIH XRD Hi A 351 %) ki 1P 3 RF 2 9.9 nm 1)
AU/C MEALFILEAE AT FEREAT T 3RAE. 588 R IFriE
T P bR, R AT AT T S 4 KR 5 it T i 25017
20 A 5); T HMEAIEZ A2 G, 4
YKL 7 S O P = 5 PS5 R IR fRe AL AR L, AR
WA, I, BB DO ER R T gk R+
V1) S 425 ) 118) 73 A A AR TR A V% 1 AR 1) i IR I e =
SE I UIR .

iy
(200)
& (220) GBI
% a
E
b
I I | Standard
T T T T T T T T
20 40 60 80 100
26/(°)

Bl 5 AuC {1677 XRD K
Figure5 XRD patterns of Au/C catalyst
a—fresh; b—used

H T SRAGAETE TR R 2R A g AORL b 2 45 IR
BE R, BATH XPS E AN Au/C #4077 7E A8 FH Hi Fl
S 2 ML 2 JG AT T RAE L. S5 T3R5 41
X G Re s I, 8 s PG LR R R A b B
330 6 (1) Audf BeZOGHL T RETE R 4514, & 6a
B, BRI Audf BEZOL LT RENG I LR MRS
o P PR, R Audf,, 105 24 4 A RES) )
Jy 83.93 I 84.76 eV [N, HIFH S Au(O)brHE

Audfy, W2 G 84.0 eV B, EEE TR
+0.83 eV. S AR HURE B K TR L& &NIE
B, BAHEN, AwT-O° B8 % T2 AT LS ik
A, AUE 5 JE o R i 4 (4] eb). X AT gLt T AT
IR G R G PERT LT AW -0 B i 1
iy

Audf  Audf), lAu4f7/2 a

11

Intensity

8 88 87 8 8 84 83 82
Binding energy/eV

B 6 AUCHELLTIE Audf HLFREDE I 0GRS 40 45 #4)
Figure6 Audf XPSfitting curves of Au/C catalyst

a—fresh; b—used
2.6 AU/C 5 Pd/C 1#{LFIRYEIL BRI LEER
FER A BT AL B ) N, PAIC, PYC 45514

JE AL EAE SZBR 2R F= A BN LKA 50 %
AU/C #EALF 5 5% PA/C #EAL 7 (SR T B RS 44k 1
FH PAIC AL ) AL TG PEREA T T B, S206 45 S 2
7 TR,

100
| a
80
" ]
= 60
£ | —o—run 1
§ 0 —/—run 2
g 7 ——run3
© 1 —O—run4
20
0 i T T T T
0 20 40 60 80 100
Time/min
100
80
- ]
= 60
.2
z ]
Z 404
<
& ]
20
0 JT‘ T T T T
0 20 40 60 80 100

Time/min
B 7  AuC 55 PA/C AL VA £ LA 1 4 Bl 4P S L
T R
Figure7 Comparison of catalytic activity of oxidation reaction
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