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Fig. 1 Photographic images of dispersity and magnetic of GO-Fe;0, hybrid and catalyst Pd-GO-Fe, 0,

( Photographic images of the behaviors of GO-Fe;0, hybrid solution with or without the magnetic field under

different conditions; neutral conditions (A), acidic conditions (pH 3) (B) and basic conditions (pH 10) (C)

and catalyst GO-Fe;0,-Pd solution under different conditions: neutral conditions (D),

acidic conditions (pH 3) (E) and basic conditions (pH 10) (F). The behaviors of catalyst
Pd-GO-Fe, 0, dispersed in DMF/H,0(V: V=1: 1) are shown in G,
and in pure DMF are shown in H. )
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Fig.2 SEM images of Pd-GO-Fe;0,(A) and Pd@ CF@ Fe,0,(B)
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Fig. 3 FTIR spectrum of the catalyst Pd-GO-Fe;0,(A) and Pd@ CF@ Fe,0,(B)

FTIR . H, 3 430 F1 3 440 cm‘lﬂ\%ﬂ&q&m%ﬂg
PR BTk 25 4 R R v O — HL R A e 45 % 20 T
F7 52 920 em ™! b B I g kg L R - € - H B
ARSI T EC T 51 630 em ™' b Y IR ki g - C
— CH, SR TEAR S AT EC™ 51 060 cm ™" Ab fy W i
W BB R C - O S MR S EC . B
b, Fe — O BEAELTAMGI A — i B A A 1 W i
I (575 em ™) 0 (E Y FAEMEAL R 94 B T
Fey 0, 4K 00RL5 TR & B A6 &0 % 28 T — 52 A
H, SE0X—WIBIEL % E T 585 em ™' 4b.

s, XTI ATAL, 4L Pd-GO-Fe, 0,
Pd@ CF@ Fe,0, 7F 1390 em ™' 4b £ T — 4 W i e,
X — M s g B2 i 15 F--COO ~ F W i e, A EAiE
b7 Pd-GO-Fe, O, r, B THEMAPTIA T HEER T
B GO(N: —COOH, —OH, -0 -, %), S
TR I — IR AT Y R
2.1.4 XRD FAiF &l 4 e 4k Fe, 0,-GO-
Pd #ll Pd@ CF @ Fe,0, i XRD [&. M, 30. 1°,
35.6°, 43.3°, 53.5°, 57.0°F1 62. 7° JLAb 147 4T
g3 ) X5 L N7 5 A Fe, Oy 4K 11 (220) , (311),



552 4 F O & 9525 %
wor - sk o
1201 u Fe0, " FeO,
100 ® Pd
. 80
3
-
- 440
400 511
11
422
2:° . 220

26

26

B 4 fELR] Pd-GO-Fe, 0, (A) fil Pd@ CF@ Fe, 0, ( B) [ty XRD &}
Fig.4 XRD patterns of the catalyst Pd-GO-Fe;0,(A) and Pd@ CF@ Fe,0,(B)
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Fig. 5 The synthesis process of catalyst Pd-GO-Fe;0,(A) and Pd@ CF@ Fe,0,(B)
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Table 1 Heck reaction of methyl acrylate and bromobenzene with different catalysts

No. Catalysts Temperature (C) Time (h) Base Yield (%)
1 C/(Au@ Fe) 140 12 Et,N/NaOAc 51
2 Pd@ CF@ Fe,0, 140 6 Et,N 75.9
3 Pd-GO-Fe,0, 140 6 Et,N 92.9

Reaction conditions: catalyst; 0.005 g; bromobenzene: 5 mmol; methyl acrylate; 6 mmol; base; 6 mmol;

temperature; 140 °C ; solvent; DMF. * the datas are adopted from reference 15.
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Table 2 Heck reaction of methyl acrylate and bromobenzene with different base at different temperature

No. Temperature (°C) Time (h) Base Yield (%)
1 80 20 Ei,N 3.7

2 80 20 K,CO, 5.4

3 130 10 Et,N 3.0

4° 130 10 K, CO, 15.5

5 130 10 Na, CO, 37.4

6" 160 6 Na, CO, 91.0

7° 160 6 Et,N 95.4

8" 160 6 Na, CO, 97.3

Reaction conditions: * Pd-GO-Fe;0,: 0.005 g; bromobenzene: 5 mmol, methyl acrylate: 6 mmol;
base; 6 mmol; solvent; V(DMF): V(H,0) = 1: 1; " Pd-GO-Fe,0,: 0.005 g, bromobenzene: 5 mmol;

methyl acrylate: 6 mmol; base: 6 mmol, solvent; pure DMF.
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Fig. 6 Yields of Heck reactions with different solvents
Reaction conditions; Pd-GO-Fe;0,: 0.005 g;
bromobenzene: 5 mmol; methyl acrylate: 6 mmol;

temperature; 160 °C ; Na,CO, : 6 mmol
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Table 3 Heck reaction of bromobenzene with different

acrylic ester

Acrylic Ester Yield (% )
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Reaction conditiofs; Pd-GO-Fe, 0, ; 0.005 g;

bromobenzene; 5 mmol;
acrylic ester: 6 mmol; Na,CO;: 6 mmol;
temperature: 160 °C ; solvent; DMF
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Table 4 Heck reaction of bromobenzene and methyl methacrylate

by Pd-GO-Fe;0, with catalyst recycling

Run Yield (%)
1 98.6
2 96.9
3 97.4
4 97.5

Reaction conditions: Pd-GO-Fe,0,: 0.005 g;

bromobenzene: 5 mmol ;

methyl methacrylate: 6 mmol; Na,CO;: 6 mmol,
optimal temperature: 160 °C , reaction time: 6 h
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Synthesis of Palladium-Graphene oxide-Fe, O, Catalyst
and Its Application in Heck Reaction

LIU Wen, ZHENG Long-zhen” , LI Yin-di, LIU Qiang
(East China Jiao Tong University, Nanchang 330013, China)

Abstract: In this paper, graphene oxide-ferroferric oxide ( GO-Fe,0,) composite was synthesized by a two-step
process consisting of ion-exchange and coprecipitation and then it was deposited with palladium nanoparticles to ob-
tain the lamellar catalyst Pd-GO-Fe,0,. The composition and structure were confirmed by XRD and SEM. The
Heck reaction of bromobenzene and acrylic ester by the catalyst Pd-GO-Fe; O, were studied and the results showed
that the yield can be 98.6% at 160 C when performed with N, N-dimethylformamide (DMF) as solvent and it can
still be 97.5% even after 4 recycling use.

Key words: graphene oxide; Fe;0,; palladium catalyst; Heck reaction



