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Fig. 3 Temperature programmed reduction profiles of the catalysts
(a) Pd/C, (b) Pd;Fe/C, (c) PdFe/C, (d) PdFe,/C

Kl 4 Oy PdFe/C fEALFH Y TEM B J & DL K
EDX fEIMTAE R, AT 4 (a) TEM B R n] DI

MIXELAN, Pd/Fe Ji5 L)y 59.7 + 40.3 Bl 3
2, SEMERBEE Pd/Fe Jy 12 1 AALL, P97
EAHA R, XA RER N O B A A7 AE S5 Pd iy
SR AR X I Pd A 1B 4(d) =50 B TEM
N R FFORLF B T TR0 5 24 d = 0. 225 nm Hil d =
0.195 nm, SARHESLTr i A K Pd gy (111) 1 A
(200) 1 9 i 1A ) BEAR ) £, 38 3k 3777k 28 1T R
FA /RIS TT 2 (1) A1 (100 ) T 2 [8] F) e £f)
9 54.73°, X5 B S PRl e 2 ) A D 54. 70
— 2, ULWIE 4. (d) mb T AR AR DA B o 9 57 5
[ E5 R Pd 55T, X 5 TPR S5 R P fA7E LT Pd
FHWI . P 4 (E) AR B 30 PR P A4~ T ] B
#829 d=0.220 nm, X5 PdFe (111 ) ¥ i i ] H
d=0.219 nm MG, FIHISLTS 5 R A AR 2 7R

EDX

=

Counts

. 11

0 3 6

9 12 15
KeV

Element Weight% Atomic%
PdL 73.9 59.7
FeK 26.1 40.3

"y d=1954
\ Pd(200)

7 A
so3 4= 2054 5
 Pa(1A1)% 17

[l 4 PdFe/C fEALFRIH TEM BB Jy(a) , EDX BETE /34T
458 (b) LA Sz 43 #F TEM B (e, d,e,f)
Fig. 4 TEM image (a), EDX analysis (b) and High-resolution
TEM images (c,d,e,f) of PdFe/C catalyst



14

BB IE#E 5 . B 45 Pd-Fe 34 @ #1657 BOCAE AL It ik 51

IR (111) A (11D [ A Je £ o 70. 53°, i ] 4
() H il Je i hy 69. 6°, HHURHARERE. X 4LZk
RAEW], FIH Fe B i 4 Pd BEAEAL], 24
Pd*/Fe(CO)s BE/R L 1 2 il i, AUy Pd
ko LA BUE SAAF AR, W8 20 LL Pd-Fe & &2 X

17

PR s 2PN TIRE /= AL N i e VA R S G R )
S, S Z i T Pdbe/CEALTHIAY TEM, 117
STEM M AL Iz Maps [, 45 R W13% 05 1 1 4 19
Pd Al Fe 7ERMA L7 HUMEAR ST

K5 PdFe/C fiEALFI 191 TEM, 157 STEM [ 5 1 Maps [£]
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Fig. 7. The catalytic performances of the Pd-Fe/C catalysts
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Preparation of Pd-Fe Catalysts Via Galvanic Replacement Reaction
and Their Catalytic Hydrogenation Performance

SHAO Zheng-feng, LI Chuang, LIANG Chang-hai *
( Laboratory of Advanced Materials and Catalytic Engineering , School of Chemical Engineering ,
Dalian University of Technology, Dalian 116012, China)

Abstract; The bimetallic Pd-Fe catalysts supported on activated carbon were synthesized through the replacement
reaction between PdCl, and Fe colloid which was obtained from Fe( CO) 4 by sonication. The influence of PVP on
the preparation of the supported catalysts was investigated. A series of characterizations including XRD, H,-TPR,
TEM and EDX were used to investigate the composition and structure of Pd-Fe catalysts. The liquid phase hydro-
genation of phenylacetylene was used as a probe reaction to study the influence of Fe content on the catalytic prop-
erties of the bimetallic Pd-Fe catalysts. The results indicated that, Fe could improve the catalytic activity and selec-
tivity for hydrogenation of the Pd-Fe bimetallic catalyst under the condition with appropriate proportion of Pd and
Fe, while more Fe content would reduce its catalytic activity.

Key words: replacement reactions; Fe colloids; Pd-Fe catalyst; hydrogenation of phenylacetylene



