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Preparation of Pd/rGO Nano Composites by Sol-gel Method
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Abstract; The graphene oxide hydrosol was prepared by modification of the Hummer method. The pal-
ladium chloride was taken as the raw material to prepare palladium nitrate. By stiring, a uniformity and
stable hydrosol was formed by mixing the graphene oxide hydrosol and palladium nitrate. Pd nanoparticles
supported on the rGO were successfully synthesized after the process of freezing-drying and reducing by
NaBH,. The morphology and structure of Pd/RGO nanohybrids were characterized by SEM and XRD. The
electrocatalytic property for methanol oxidation and electrochemical stability was characterized by CV and
CA. Compared with the Pd/rGO prepared by co-reduction, Pd/rGO prepared by sol-gel method has better
electrocatalytic activity and electrochemical stability. After exploring the reaction conditions, the optimizing
reaction conditions of preparation of Pd/rGO composites was: palladium mass fraction of 40% ,urea dose of
100 mg.
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1.2 Pd/rGO Ak EA#HRHERE
1.2.1 GO #54)%

556 250 mL BKEH E TR PEb B
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1.2.3 Pd/GO Z4-## 044 %

PL PAONO, ), 14 5T 73 BORD T kA0 8806y
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Fig. 1 Tyndall effect of reactants and products
1.3.1 Pd/rGO LA&MA el & FAHR %
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100 mg I B SR UKL IR Ry 34 5.
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100 mg. BERALIRIE Y 60 °C I+ A [a] 42 02 288 e o]

B2 RRA/RFERAZHA P/ GO L 4E44 SEM
(a) 50 mg,(b) 200 mg,(c) 100 mg
Fig.2 SEM of Pd/rGO composites with different
urea content
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()40, ()60 V0.8 3z % LA H L I R EFR i
HE A R B (a) 10 %, (b) 20 %6 AT () 40 Y6 i), 48
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{HJ YA BOA E] (d) 60 Y0 B 48 4 i A1 R Ak H

A3 FR4esELEHH SEM
() 1020, (b) 20%, () 40%,(d) 60%
Fig.3 SEM of Pd/rGO composites with different
mass fraction of Pd

25 LR ZE R4 Pd/rGO A MR B Al
BAAREERAIREE Jy 60 °C L JREA N 100 mg.,
HE PR A7 AR R 10 %6 ~40 YOIk, ] LUAS 348 40 K ik
REFARFERE Pd/rGO 2 & 41EL
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Fig.4 TEM diagram and XRD diagram
of Pd/rGO Composites
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Fig.5 Cyclic voltammetry curves of Pd/rGO composites
with different Pd loadings (scanning speed was 50 mV/s)
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i il B (4 2 B R AT s i AR 1R R A
BHOPTREEPERE R 1o/ 1 B9 B AE TR E AR AT LA
2 Pd Ry 4000 mE, 1/ 1, B U S K
P ERPERE S 5. 24 Pd i AR 6020 1/,
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Tab. 1 Characteristic values of methanol oxidation of
Pd/rGO composites with different Pd loadings

Catalyst/ % Eone/V  Ey/V It/(mA«em 2) I,/ (mA s em 2) I¢/1
10 —0.75 —0.197 3.90 2.46 1.46
20 —0.73  —0.2 2.51 1.44 1.74
40 —0.72  —0.19 13.90 6.44 2.15
60 —0.71 —0.2 5.37 4.63 1.16

DA b2 S 3R W, 38 g o A i e vk i & iy Pd/
rGO & & MEHEAT R AF it A Ak M fg , T AFE
SR — I R A A A 790 o FH T 4 R L R vl v
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PEACTIBA R EAT T B H 00 .

K6 J& A E Pd & &9 Pd/rGO 45K b R 7E
0.5 mol/L KOH-+1 mol/L CH; OH % T i3 1
LU R, H AT DL S FE 1B fE w3 AR AL
L 28 T TR, 33X 2 B PR ORI R P ) R R R A
AT T AT S Ak T AR B R ) AN
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Fig.6 Time current curves of Pd/rGO nano materials

with different Pd loadings (potential was—0.30 V)
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