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KA S5l 45 Bk A A L WRER IR 5 = R
MRPR G, EE 1 60 0.2, 7E45 CTHHH: 30
min, KFEEFH, 120 CHTF 2 h, FHIIFE A 5E.
1.0 g FALA SRR, TED3 800 W i
B i B e i, I 4k 15 s, L 10 000 r/min
EBTEIERE 15 min, AR A BG4 EG.

EG R ik asl g
(e 40 mL &4 0.4 ¢ RuCl, - 3H,0 BRI K
H, EEERE 3 h, RETRE 25 °C, PR 60 W. il
U8, VEVEE R, P4 120 C 4T3 h, ICP-AES
M5EH Ru 72 6.2% , %1

BU2B T RuClL %4k EG 0.5 g, A 10 mL
ZBTKITHE, WS mL 0. 1 g HMT /KW, it
1 h, g/ £KEE, Bk, 100 CHE 15 min, HfH
fEA A

Bas 7 RuClL 2844 EG 0.5 g, filA 10 mL
FEFKITH, WEhm 20 mL 0. 093 mol/L KBH, %
W, kIS 2oKVE, BEUE, 100 CHE 1S min, #7154

EEWB: FEPHLBOCHT I H (2004BA314C) 5 KHAT H AR 3E 4 (A0 (033802511) BEBh I H .

EE®IT: WAL, &, 1981 44, Mild4E.
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TR 2K Pk, BEVE, 100 C 4k 15 min, 754 1k
# C.
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Fig. 1 Preparation process and SEM photographs of Graphite

(a) The preparation process of Expanded Graphite
(b) The SEM photographs of Flake Graphite;

(¢) The SEM photographs of Expanded Graphite
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R T SR A7) HMT S 47 48 8 i A 700 4 1 o
OHIFEIR , £E RuCL PR HMT K0, A2
TEREOKTUE, 4N RuCly-HMT.

B2 0 5 45 T RuCL-HMT BE & 7, RuCl b
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2 =R XRD 315
Fig.2 The XRD patterns of samples
(a) RuCl,-HMT; (b) RuCly;
(¢) HMT
PRFT HMT SR XRD 5. 152 a A HBR
BRI, 260 11 22°F0 31. 3° R T H B A SR B H.
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TR, X BEREL b AIEL ¢, RuCly fhik, HMT

AR IRHIERT ST © 20 % IR HEWT, BETTREA

J& RuCL 1 HMT RS IR &1, mie A 1T —Fivgh

AT R AL 5 ).
K3 (a) y RuCl-HMT 4341 TEM . iy 5]
ALAIEE S PR R BRI, EARE 100 ~400 nm 2

3 RuCl;-HMT BC &9y A A5 TEM 4]
Fig. 3 The TEM photographs of the complex and the catalysts

(a) RuCl;-HMT complex; (b) The catalyst B sample;
(¢) The catalyst C sample
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AR E, HEAWTE 10 nm DIR, T RES B4 i
(¥4 J& 1 #%. Bronnimann 25 A" 78 A U 5L DY
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Table 1 The catalytic activities of catalyst A, B, C

Catalyst Conversion (% )
A 29.7
B 34.74
C 72.88

Industry Sample 38.98

Reaction conditions; glucose aqueous solution (50 % ) 50 mL,
p=3.0MPa, T =373K,t =2h, r =700 r/min.
Catalyst A | B, C: The load of Ru in EG is 6.2 % ,

the use of catalysts in hydrogenation is 0. 48 g;

Industry Sample: The load of Ru in AlL,O; is 5 %,

the use of catalysts in hydrogenation is 0.70 g

W& R N A TE PR fEARSR) C 7E RN T 3
MPa, Wi 100 °C, HFEE E 700 rpm, )W 2
h ', #EBE AR IE 5] 72. 88% 5 K 5| A HMT
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74% ; AN KBH, it RuCl,-HMT Bg& PR HEAL
A KA RAA 29. 70% . A WL, HMT 5]
A, AR C BTG PR BMEAR B 1y 2. 1 4. T
2 KBH, 55, AL C AR bR b i) A &%
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AR TR A AL TR . T X E A C
LN A AT T 5 5%
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AR, SR AN 4.
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Fig. 4 Effect of temperature on catalyst activity

Reaction conditions : glucose aqueous solution
(50 %) 50 mL, p = 3.0 MPa,
t =2h, r = 700 /min
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ik 100% . 120 CH 2 b ¥R WAE 97% LA |
2.2.2 fEFERUZRE R ROVIREE 130 Clf,
RN ER AT T, H5 TR C 7EAR
o B B X6 S W A5 R R e, ANl S.

100 A

80 -
<
= 60
2
Z
£
£ i
5 40 -

20 -

0 1 1 1
500 600 700

Stiring speed (r « min™)
V]S AN Ia] A E0 13 B Xof B o7 36 14 522 )
Fig. 5 Effect of the stir rate on catalyst activity
Reaction conditions : glucose aqueous solution
(50 %) 50 mL, p = 3.0 MPa,
T =403K,t=2h
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Fig. 6 The kinetics of glucose hydrogenation at different stir rate

Reaction conditions: glucose aqueous solution

(50 %) 50 mL, p = 3.0 MPa,
T =403K,t =2h
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Novel Ruthenium Catalyst for Glucose Hydrogenation

DIAO Ming-hui, ZHANG Ming-hui, LI Wei" , TAO Ke-yi
(Institute of New Catalytic Materials Science, College of Chemistry, Nankai University, Tianjin 300071, China)

Abstract; A new typical ruthenium catalyst was prepared by ultrasonic impregnation of expanded graphite support

with Ru’* solution adding HMT as a ligand followed by chemical reduction with KBH, solution. The structure and
the properties of catalyst and RuCl,-HMT complex were characterized by means of XRD, ICP-AES | HRTEM, re-

spectively. The results showed the catalyst had smaller particles and higher dispersion on the expanded graphite

support. During glucose hydrogenation in liquid phase, the catalyst exhibited dramatically higher activity than radi-

tional ruthenium catalyst just by chemical reduction with KBH,.

Key words: Ruthenium catalyst; Hexamethylenetetramine (HMT) ; Glucose; Hydrogenation



