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Abstract: Pd-M(Ag,Cu) bimetallic catalysts can be easily prepared via in situ reduction of the corre-
sponding Pd*", Ag™ and Cu®" that the coordination interaction took place between the metal ions and
amide of poly(N, N-diethylacrylamide) (PDEAm) using as-prepared PDEAm grafted poly (acryloni-
trile/styrene) (PDEAm-g-PAN/PSt) microspheres as carrier. The ultrafine dispersed Pd-M (Ag,Cu)
bimetallic nanoparticles were loaded on the surfaces of the PDEAm-g-PAN/PSt microspheres. The
Pd-M bimetallic catalysts were characterized by transmission electron microscopy (TEM), X-ray dif-
fraction (XRD), energy dispersive X-ray spectrum (EDS) and thermo-gravimetric analysis (TGA).
The results show that PDEAm-g-PAN/PSt microspheres have obvious flower-shape morphology,and
Pd-M(Ag,Cu) nanoparticles are formed on the surface of polymer microspheres with the average par-
ticle size in about 10nm,and the catalytic efficiency of the Pd-M (Ag,Cu) is evaluated in hydrogena-
tion reactions of 1-octylene. The catalytic efficiency of Pd-M bimetallic catalysts is higher than that of
Pd/C, and the efficiency order is Pd-Cu>Pd-Ag>Pd/C.

Key words: polymeric microsphere;poly(N, N-diethylacrylamide) ; bimetallic catalyst;hydrogenation
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Fig.1 SEM images of PDEAm-g-PAN/PSt microspheres
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Fig. 2 TEM images of PDEAm-g-PAN/PSt microspheres with Pd-M nanoparticles loaded on surfaces
(a)Pd-Cu; (b)Pd-Ag; (¢) EDS spectrogram of Pd-Ag nanoparticles
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Fig. 3 XRD patterns of PDEAm-g-PAN/PSt microspheres(a) ,
loaded Pd-Cu(b) and Pd-Ag(c) catalysts
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Fig. 5 Curves of conversion of 1-octylene wvs time at
room temperature and ambient atmosphere

(a)Pd/C; (b)Pd-Ag; (¢) Pd-Cu; (d) Pd-Cu(8 %)

3 it

(1) R ) = 00 43 i3 3 W0 15 /9 35 1m0 5 48 4k
PDEAm-g-PAN/PSt {5k . B A 8 K0y b 3% w1, ]
VR AR

(2) I J§ PDEAm [ i 55 A 09 B A7 4 . F 2 B
iR R TR L Pd-Ag il Pd-Cu 50k 24 57 Hb 7
BT RGOk F R, HAZZ N 10nm,

(3)iZ 1 A Pd-M (Ag, Cu) # 1k FI 7T 78 4 W5 3
Fe AL 12 M & 52 7 A A AR B i R
ft Pd/C.

&% ik

[1] GUILLEN E. RICO R, LOPEZ-ROMERO | M, et al. Pd-activa-
ted carbon catalysts for hydrogenation and Suzuki reactions[]].
Appl Catal A, 2009, 368(1—2);113—120.

(2] FEER. BRM, M. & RSN A S o 2 5B A 7 #4n

A B LT, fiefbA 4, 2002, 23(1):19—23.
WANG L Y, CHEN Z X, XUE Y, et al. Preparation of suppor-
ted platinum catalyst for selective hydrogenation of nitrobenzene
to p-aminophenol[J]. Chinese Journal of Catalysis, 2002, 23(1):
19—23.

[3] HUGON A, DELANNOY L. KRAFFT | M, et al. Selective hy-
drogenation of 1, 3-butadiene in the presence of an excess of al-
kenes over supported bimetallic gold-palladium catalysts[J]. J
Phys Chem C, 2010, 114(24):10823—10835.

[4] YOON B, PAN H B, WAI C M. Relative catalytic activities of
carbon nanotube-supported metallic nanoparticles for room-tem-

perature hydrogenation of benzene[ ] ]. ] Phys Chem C, 2009, 113

(4):1520—1525.

[5] HERMANSS, DEFFERNEZ A, DEVILLERS M. Au-Pd/C cat-
alysts for glyoxal and glucose selective oxidations[J]. Appl Catal
A, 2011, 395(1—2).19—27.

[6] KIMS]J, OH S D, LEE S, et al. Radiolytic synthesis of Pd-M
(M= Ag, Ni, and Cu)/C catalyst and their use in Suzuki-type
and Heck-type reaction[J]. ] Ind Eng Chem, 2008, 14(4) :449—
456.

L7) #JazA, AR, fEICh. JBHR 8 Pd/Ni W4 8 i b 7 %)

Heck J WALt RE O BFFE LT ], A HLILS . 2007, 27(12) 1520 —
1524.
XU QJ, ZHOU D P, CUI'Y C. Catalytic performance of humic
acid supported Pd/Ni bimetallic catalyst for Heck reaction[]].
Chinese Journal of Organic Chemistry, 2007, 27 (12):1520 —
1524.

(8] HRB., RRE, B2, & R4 2 W i 84040 04 R

AL A T A B FL A A R SRR i (e Re [T . MR, 2010,
31(12):1465—1472.
ZHUO L M, WU H, LIAO X P, et al. Preparation of Pd-Ni bi-
metallic catalyst supported on polyphenol-grafted collagen fiber
and its catalytic behavior in nitrobenzene hydrogenation[J]. Chi-
nese Journal of Catalysis, 2010, 31(12):1465—1472.

[9] ok, M. BRIIE . 45 Fai gk Po BRI ] 5 B ik Ak M
REFSELT]. MR TR, 2008, (10):272—274.

FENG J, RENSY, CHEN M Q, et al. Synthesis and catalytic
property of loaded platinum nanoparticles[ J]. Journal of Materi-
als Engineering, 2008, (10):272—274.

[10] P&, AR, M4 f@, 4. PDEAm 4% PAN/PSt Rl R &
Yok p i 5 RGRAELT ], ThfgAr R, 2012, 43(1):133—136.
SUI J, HU N, SHI D J, et al. Preparation and characterization
of poly(N, N-diethyl acrylamide)-g-polyacrylonitrile/polystyrene
microspheres with thermosensitivity[ J]. Journal of Functional
Materials, 2012, 43(1):133—136.

[11] OHSD, KIM M R, CHOI S H, et al. Radiolytic synthesis of
Pd-M (M= Ag, Au, Cu, Ni and Pt) alloy nanoparticles and
their use in reduction of 4-nitrophenol[ J]. J Ind Eng Chem,
2008, 14(5):687—692.

[12] JOB N, HEINRICHS B, FERAUCHE F, et al. Hydrodechlori-
nation of 1, 2-dichloroethane on Pd-Ag catalysts supported on
tailored texture carbon xerogels[J]. Catalysis Today, 2005, 102
—103:234—241.

BES&WE :FR A AR HA B E (20876070, 20671043)

i B #3:2012-01-10; 81T A #3:2012-11-06

EHZBAN FERA986—), &, W+, EWFFR A0 ERENKE M
RH A SR FH L B R sk« VIR AR TG 8 T #R ) R IE 1800 B VLR K ¥
12 5B T2 5% (214122) . E-mail : xgzsj_2965@126. com
BIRAESE PRWINE (1962 —), B, #d#Z, EBUFR T 10 AN/ AL
KA EE B R M hE . YLIRAE J0H) T 3 5 K GE 1800 5 YL K ¥ fh% 51
B TR 2B (214122) , E-mail: mqchen @jiangnan. edu. cn




