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Fig. 1 TEM images(a) and the corresponding particle size distribution (b) of Pd nanoparticles

PRR T, Mgk T iR R LB K iR . BFse
A RGNS A A SRR, PA” TR A S
N P’ J5, FESLITURERD BT OO, R R
HRGFER ) Pd 9K 0K 244 & P Ay KBr £27E
i, KKJGHY Pd QR URLATS SR S B e {100 | &b 170 20
B Z2 AR (S 5 AR s AR e 5 g 4 ) . 1812
RUFEIRIAR S 6.4 nm (G4K Pd ST IARMECR SF,
KBr fA7ERRAL T, J8 3k SO SR i ) AR i 251
FRARFIES R Pd GREORE. 8] 2 (a) AN A FH
RF0.3 mL 153 Y Pd g4k B0k, i TEM [& 7]
W, RSB AR, SRS 10,1 nm, dR KRR
SH12.5 nm, H/NESF 7.9 nm; 10240 RFMAFRS
0.15 mL i, 753009 Pd QYK UKL S 73 52 B 7 14
AR, —FRIT AN KL AE T 5 VA R Y Rt b Sy
SOTERR, AnE 2(b) PR,

\
AU IR RSN

N TARENANE {100 § fh i AT 1L b i L 31 9
AERZ A, TR HRAR D 6.4 nm (4K 5L
DrARAE R (P 1), SR 2 T A ] S5 i bk
TIMAGRREI AR, P 3 2050 A s R R R 0. 8
mL F10. 4 mL i 753 2 AL 40K Z 1 A 59 TEM (4]
HIP 3 (a) Al (b) ATRAE H, A A ARy 0. 8
mL i, Pd SIS RIBR, B Pd 99K sr
JIRAREE, SET7 BB R 2 5 TSI
BN 0.4 mL i, BUSGS Pd 90K T AL, Sr
JTREI SR PR, R ZIE SR T R,
TEM FEULIE 3 (c) FI(d). EREZRUN, SAE & A
SRR P A PA” 5, Pd” 5@ R AE 1100 | 5 1A
EUURIT ik, AN A L R 2 ik,
BN Z A A PR BUBOR , e &8 iU Pd
APORRURL AR | LI i o5 45 HE R

e

P2 BRI TIAFA RS T R TEM P . (a) i FfAFL0.3 mL, (b) fAR{AFL0. 15 mL

Fig.2 TEM images of the Pd cubes obtained by varying the volume of seeds: (a) 0.3 mL, (b) 0.15 mL
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Fig. 3 TEM images of the Pd polyhedrons obtained by varying the volume of seeds: (a) and (b) 0.8 mL, (c¢) and(d)0.4 mL
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Fig. 4 Reaction scheme for hydrogenation of 1,4-butynediol
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Shape and Size Controlled Synthesis of Pd Nanoparticles for

Selective Hydrogenation of 1,4-Butynediol

LIU Qian, LI Chuang, CHEN Xiao, LIANG Chang-hai
(School of Chemical Engineering , Faculty of Chemical, Environmental and Biological Science and
Technology , Dalian University of Technology, Dalian 116024, China)

Abstract; Uniform Pd nanocrystals with cubic shapes were synthesized through a chemical reduction method.

These nanoparticles were used as seeds to synthesis nanocubes with larger size and polyhedral nanocrystals with dif-

ferent proportions of {100} to {111} facets on the surface. The selective hydrogenation of 1,4-butynediol was cho-

sen as a model reaction, it was found that the catalytic properties of Pd nanoparticles are mainly determined by its
size and shape. The hydrogenation of 1,4-butynediol on Pd{111} was faster than that on Pd{100|. All of the Pd
nanocrystals stabilized by PVP showed higher selectivity to 1,4-butynediol, and the selectivity of 1,4-butynediol

using Pd polyhedron with proper proportion of {100} and {111} facets as catalyst can received 96% .

Keywords: shape; palladium; seed-mediated; 1,4-butynediol; selective hydrogenation



