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Selective Oxidation of Glucose in the Presence of PVVP-Protected
Colloidal Gold Solutions
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Abstract: Colloidal metal gold catalysts were prepared by reducing a base solution of chlorauric acid in the presence of a polyvinylpyrroli-
done (PVP) stabilizer. The selective oxidation of glucose to gluconic acid in aqueous solution using molecular oxygen as an oxidant at at-
mospheric pressure was studied. The activity of the colloidal gold was measured as a function of the PVVP amount and various chlorauric acid
concentrations. The highest activity with 54.4% conversion of glucose was obtained at a P\VP/Au mass ratio of 40 and a 100 pg/ml chlorauric
acid concentration. UV-Visible absorption spectroscopy and transmission electron microscopy results showed that the stable gold colloids
contain smaller gold nanoparticles. Adjusting the PVP amount and chlorauric acid concentration in the preparation of colloidal gold
nanoparticles can achieve high catalytic avtivity for glucose oxidation.
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WAk, Au AL TR F 17 HILA RO I 7 S Ak I
I B A AR IF 9 16 4 L Prati 25 ™M, Biella 25 2R
Comotti %5 Bloy B 5% 1 3% P R S5 3 A4 2 1 Au {2
A FRE T 8 R ] 2 5 R 108 B A A T R £ 1 .
Demirel 25151 3 1 3% P e 40 4% Au {46 036 B0
1 1 2 G I (10 3% B 446 T fE. Corma AF 98 41187 AN
Hutchings A 57 28 B0 5l 4 3 7 $H 2% L Au-Pd 1
AT 0T e S Bt TR 36 R AR A I S B AR A S N 35 DA
o TR R, TERE S ATHLA A, 8T IR EE A bf
IRtk f2. WFoeR i, 4800 Au 4L B A 1L
WPEE S YRR BELE . RN AR A A L AR

R EH: 2000-11-24,

17, 32 BARANE K S5 R KRR, 22K Au ki 7 IF AN
FEBAR EARFR R ARGE, A S N1 7 mp AN AT g 4
AR PEAL 2 M 2R, WO 2 Au fiE AR 72
P L G R N I R TN = B S
AT ST FT I AN BE I BR A0 B0 Au S AL 770 1 v v 1
S B b R T HOR O AR R R K Au kL AR
AL AR T A AT REVE.

CAT - SEBE S K oK 5 I o T 1) i AL T i
19 41, Siani 45 USR] A4 i X IR 2 WOORS 4N &5 1 4y
B SR Ah-11 WL (UV-Vis) IO % BREZIF 9T T 28 &
Il (PVA) F80E a8 K Pty I I T8 s 72, 30

BERAN: BEMN. Tel: (0535)6902514; Fax: (0535)6902233; E-mail: zhsuo@ytu.edu.cn
EE&KIF: MK BARAESE (20473070, 20973148); 1L AR A PLF5 5 RE 7 FK BT 3 )5 2L 42 (2007BS04033).



662 b

E S

Chin. J. Catal., 2010, 31: 661-665

PVA & 5E H Pt % RL 5~ AN i1 B 23 L, T H BE A& 2
AR 2 . & U 5T 4 SR B A w7l 4%
Ik PtOREF FH T 9 —FE A B2 PR B T 1 3k 8 4
A, R ILAE RIS AT B LA SRR G 1 A R
Singh 25 MV PLES 1 AR K 40K Cu kLT
il 2% 7, HAT kR P Carba—Michael i Ak %
IR oK Au R 40 1 B G 52 N OGTE.
Comotti 2B G T Au ¥ i 0t R A4 70 56F 2 2
AL SO AL T e, R AR VE HEAH 4. Pina
2L UBLR gl oK Au WA IR T I (AL SR A, A58 T
R S A Y. Mertens 25115 1L Au-Pt ki
T RN 2 0 BE AL A A B A IR I A TS P,
i 2R AR g e i (PVP) F3 %€ 1) Au, Ag, Co 402K
B 15 S Au-Ag W4 e F5E0] a, B~ AN T i 06 ¢ o &
18 A0 PR B AR 4, HLEL A T A 3k % 0E 0% wang
SBIE o B 2 - R L T =R
BERAWROE A1k Au 3 I T 7K 30080 8 16 23
AEA, FEEUIHIR LF ) 45 . X BERF 5T 45 SRR I 40
K 4 S IR RAH B N AT AR I i A v . BRI,
SCHR 6T 20K A 35 IS TR o 4 2% A1 B HL 0 b Pk e
1) 56 WA BIF FU A /b, DRI I A SR AR 2% 38 JsUE Al 46 T
LLPVP M RE R4 K Au i, %5 T PVP A
e SR A TR AR FRE T A 2 B ORI T 1 5
Wi, Jf 455 UV-Vis BOROG 35 F1IE 5 LB (TEM) 73
BT, TR T 52 ma gk Au ¥ e (A0 3 PR A B

1 SRIGERS

1.1 K Au SRR HIH) &

SR A 25 TP 4% 4l ok Au v RE. B L
ml 5 &M (Au WK EE 4.47 mg/ml), 56025 1K
il 2 — Ik, JEF 1 mol/L NaOH ¥ i 1 15 1
pH N 7. EHHE T, MWW T MmN — & & 4%
PVP 53 R4 71, P32 3 n A\ 8 5 i ) 0.1 mol/L
NaBH, 7K % M EAT 6 i, 3 n(NaBH,):n(Au)=5:1.
ARSEPEPE 0.5 h LU, BIF3 3] PVP R 4Kk Au
1.2 BEREULRE

% Beltrame 2525t i (1 52 56 4% 1, 767 25 Bl 45
A N A = 205 B T AT A 2 B K R )
B A 0.28 mol/L, PVP R 11 Au ¥ A A6 771 EL
FE 0N 0 A% T, RN A R SRR 90 mi,

n(glucose):n(Au) = 1000:1. L7 0 A7, i 3
P R 600 ml/min. fE/Ki i THA 70 °C )5, B4t
K 2 h. eI R, AW B 0.5 mol/L NaOH %
DAY S N AR R 1K) pH B AE 8~9. VU AH €4 3 43
&5 ILAIE SI2 1 26 Bl 1) S A 0 O A R IR, e e
. DA e VR SN S R R R
L 726 B B Ab RO VAN K A 3 T2 1 A A 75 2
1.3 4K Au ARHIRIE

K b 55 B 38 o A AR A BR A R AR
TU-1901 £ 4h- 0] W23 U BETE X 20K Au W IR iEAT
S A, K TS B 200~800 nm, K 3 4 1) BE
A2 nm.

X Hl JEOL JEM-2010 %4 3% §f i 7 {1 8 40
Au I Au BT IR /N TESR B At oL, A%
TaE fL R 200 KV, K RE SV S T K 0 T RORA
ARIEW, I F R 75 e o B R Y L, AR5 B TR i
it = N HEAT WS4 IR

2 HR5UE

2.1 PVP HEx Au ARKELFEMEEE

It 52 HAUCH, ¥ 2l 100 pg/ml, %% 7 PVP {4
P30 FH B BT AT 0 Al T AR R s, 2L
GESLGIE 1 BT, SEI R BN, C4ARAE ] PVP R4
I, 282K Au i EAT AR UF IO 400G 1, AR BE A Y. I
R RE K, BT Au R F SR A KR AE Au 35 I 13
PESR TR, KN 1h 5, Au IR e RiG. 4
PVP 5 Au If B LLE /NN, 402K Au #I5 (14EAL 3T

100

80 |-
g |
S 60f
wn
E L ./l —
§ 40 —\.\.\l/
(5]
g |
5 20}
O
O 1 1 1 1 1 1 1 1 1
0 4 8 12 16 20 24 28 32 36 40

PVP/Au mass ratio
1 PVP HEXEEHEELENEM
Fig. 1. Influence of the PVP amount on glucose conversion in the
PVP-protected gold colloid. Reaction conditions: glucose concentra-
tion 0.28 mol/L, n(glucose):n(Au) = 1000:1, HAuCI, concentration
100 pg/ml, air flow rate 600 ml/min, temperature 70 °C.
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Fig. 2. Influence of HAUCI, concentration on glucose conversion in
the PVP-protected gold colloid. Reaction conditions: glucose concen-
tration 0.28 mol/L, n(glucose):n(Au) = 1000:1, PVP/Au mass ratio 40:1,
air flow rate 600 ml/min, temperature 70 °C.
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Fig. 3. TEM image of PVP-protected gold colloid solution.
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Fig. 4. UV-Vis spectra of gold colloid with various PVP/Au mass
ratios. (1) 2; (2) 4; (3) 8; (4) 16; (5) 24; (6) 32; (7) 40; (8) 48; (9) 56.
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Fig. 5.  UV-Vis spectra of gold colloid with different concentrations
of HAuUCI, solutions. (1) 25 pg/ml; (2) 50 pg/ml; (3) 100 pg/ml; (4)
150 pg/ml; (5) 300 pg/ml; (6) 400 pg/ml; (7) 500 pg/ml; (8) 600
ng/ml; (9) 800 pg/ml.
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