F21 45 A3
2007 4£ 6 H

G

ik fk
JOURNAL OF MOLECULAR CATALYSIS(CHINA) Jun. 2007

Vol.21,No. 3

XEHS: 1001-3555(2007)03-0205-04

BRI FERZEZHESEGE Co-BEERSSEEULTN

X~

¥E TRIRIE, FFo k!

(LR fheg &, i 200234)

B EORMARD) KBH, /225 Co(OH), Mkl 1RSI Co-B ARG 6. 16 LI WAL FEE N
AL R, S G R sk d # 1 Co-B AR M AS & S AL RIMT L, i AL R H A AR i AL 15 1. XA
T Co TR PEARL I R BE 208 Co FEPEALXT AR, LA K Co-B A il 256 4 8] 3 HL 54 EL AR .

x
HESES: 0643.32 SERERIRES: A

SPGB R W), 2 A
FEEE) 10% . BiE NG AR LB H 429K, S
BT H ™, NI, BIZE0T A S T i i AT 2
HMATEAAE 23S Hop— S sagfe it i ik
BRI, & N TAR Y R R AN 2y
bR RS PR L AR RS G A AL A
RAETCFY JEAEAT 7 701 e L (L AN P AN A o, 7 A
T S 2732 I B g A L R 14
Gk 5 45 A S A 4 AL RS 4
AL R 5y R, 0 BUREAS i, il 29 7 Tl
B A SC 2 aUFE H 7 A AT KBH, 8 7 Co
(OH), Al gRiA2 2 2] 1) Co-B HE FR S AL, LA
CREREFEEINECA H b SR 5 AL PR BE. BF5E
T IZAEACRTE I R P 2 as A R Y
HEALIE PE. SR ] ICP, XRD, SEM, SEAD, XPS #il H,-
TPD 25 F-BOHEAL R BEAT T RIIFRAL, VPR T
(7R R P i OB N ]
BT S AP EREZ [ S 2R

1 K HERS

1.1 s &

TG LD H 131 Co-B JE f A4 4 fit
534 : Co-B-a.

6283 K F,20 mL 0.05 g/mL [fJ CoCl, 5 200
mL 0. 065 mol/L. )& /K F5 4 I Wi FE i, Co (OH), i

IFs BHHA: 2006-09-15; &6 HH#A: 2006-10-24.

8 R AR ) Co-B AEMA G4 O s AN A

WIS, A 70 mL B2 1. 0 mol/L KBH, 43 4
%), 585 1 20 kHz 50 W )88 7 i 5 | & d I RN,
3 B B A TTTE W) T K ZE IR K R B U i = b k.
il B AL R1IC A < Co-B-b.

S vp I A0 A 2R B 2 o 38 SRy g e e, e
A S IRERAE IR ZE R /K TP L)
1.2 L SRAE

U il 28 P P A ) 08 A A 2L Pl JR 5 55 8 1
{3 (ICP-AES, Jarrell-Ash Scan 2000 ) | 52 ; #¢ /5
IR & 25 25 4 SR T X 2 417 4 (XRD,  Rigaku
Dmax-3C, CuKa A 3 28 5 ) F1 %k X HL 5% ( SEAD,
JEM-2010) i 5 ; R 11 L 72558 i X-GF206H T Ak
i (XPS, Perkin Elmer PHI 5000C/ESCT System, Al
Ko (1 486.6 eV) & S5 47 23 B 3 #F ity 1) 2 T
FESRAVKL AR T 494l B 4% (SEM, JEOL JSM-6380LV )
WU 5 1 1 b 2 A (S, ) SR U T 7 (Quanta-
chrome CHEMBET-3000) il %2 , i Ji5 £ 17 & <12 7
THl i B (H,-TPD) S5
1.3 jE it

W PEIATE 250 mL A9 s 48 b AT, SO 2%
£:10 mL ZJiff,40 mL £, 1.0 g fE4LF], py, = 3.
0 MPa,T = 383 K, Jz Wik F th i i s 2 4 (it
> 1000 v/ min ), WIS HEA 0] 20084 B0
MISZIR. WLEEHT 0.5 h mEE N AR 2L, R
FHIRAR AR ZS Ty FETH 300 i Wi S5 6, A1 £

BEETE : [ 5RHTSLAISEAT %0 (2005CCA0T100) | FHETTRHZS 3 1A - (05QMX1442) |
IRk 4 T8 42 (0452 nm070 1 0552 mm036) . L3117 7 44 2FH51 H (T0402).

EE®E N £k, 5, AT 1979 48, filLBI5RAE.
1) dEHEER A, Tel: 021-64322272, E-mail ; hexing-li@ shnu. edu. cn.



206 g T i M

2l g

AT 14 S5 S R L 2 AR i 5 B L
(R™) A GG M (R®) | S aod A5 v B BBURE, Fh
Agilent 1790 BISAH (4 1% 53 A7 7 ) LU 5 % 1k 30
PEREVE. 5254 : DB-1 B MK 50 m SRR
Fe Tl AR 4G IR 308 K, 4G I [A] 13 min, T}
K H 20 K/min, Z5 IR JE R 373 K, {588 12 min; &

K1 (a) Co-B-a Fi(b) Co-B-b ¥/ SEM & H

PRl ek
2 HR5WE

2.1 BILFIRIE
K1 & Co-B-a F1 Co-B-b £ [ 1 41 4 e 5% HE
F, N SEM 8 -1 i, Co-B-a Fil Co-B-b#E iy #F Bl Bk

o ; % ‘
. 5

Fig. 1 SEM photographs of samples: (a) Co-B-a, (b) Co-B-b
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Fig. 2 SEAD photographs of samples: (a) Co-B-a, (b) Co-B-b
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Fig. 3 XPS spectra of the Co-B-a and Co-B-b samples
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Fig.4 H,-TPD curves of the Co-B-a and Co-B-b samples
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Table 1 Structural and catalytic properties of the Co-B amorphous alloy catalysts

Bulk composition R" R®
Catalyst 5
(atom % ) (m*/g) (mmol/h + g¢,) (mmol/h + mg, )
Co-B-a CO63.9B36.1 7.9 141.0 17.8
Co-B-b Cog; ;B34 5 10. 1 214.7 21.3
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Fig. 5 Reaction profiles of liquid phase hydrogenation of acetonitrile over samples: (a) Co-B-a; (b) Co-B-b
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Preparation of a Co-B Amorphous Alloy Catalyst for High Activity

by Ultrasound-assisted Chemical Reduction Method

WANG Cheng-zuo, LI Hui, CHEN Song-ying, LI He-xing
( Department of Chemistry, Shanghai Normal University, Shanghai 200234 , China)
Abstract: Uniform Co-B amorphous alloy was prepared by ultrasound-assisted chemical reduction of Co( OH),
colloid with KBH,,. During liquid phase selective hydrogenation of acetonitrile to ethylamine,the as-prepared Co-B
catalyst exhibited much higher activity than the regular Co-B obtained by direct reduction of Co>* with KBH,. The
excellent activity can be mainly attributed to the well dispersion of Co active sites, the strong adsorption of hydrogen
on these Co active sites as well as the strong interaction between metallic Co and alloying B in Co-B amorphous
alloy.

Key words: Ultrasound irradiation ; Chemical reduction method ; Co-B amorphous alloy ; Acetonitrile ; Liquid phase

hydrogenation



