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Effects of different preparation methods on the electro-catalytic

performance of Pt/ Graphene
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Abstract : Pt/Gr catalysts were prepared via both organic sol method and sodium borohydride reduction method

(denoted as Pt/Gr-0S and Pt/Gr-SR, respectively) with grapheme oxide ( GO) as carrier precursor and chlo-

roplatinic acid with polyvinyl pyrrolidone (PVP) as complexing agent. TEM and XRD were used to character-

ize the morphology, particle size, and size distribution, and the electro-catalytic performance of the catalysts

for methanol oxidation was also investigated by means of cyclic voltammetry and chronoamperometry. The
results showed that compared with Pt/C, the Pt/Gr catalysts obtained by using both of the methods had high
dispersion and Pt/Gr-OS had higher dispersion than Pt/Gr-SR; Pt/Gr-OS had smaller particle size, larger
electrochemical activity specific surface area,and higher electro-catalytic performance on methanol oxidation.
The electro-catalytic performance of Pt/Gr-OS was 1.7 and 3. 8 times as those of Pt/Gr-SR and Pt/C cata-
lysts, respectively. In addition, Pt/Gr-OS had higher stability than Pt/Gr-SR and Pt/C.

0 55

W BB (DMFCs ) B g 5 5%
PR i AR IR A5 i S5 TR AR
FORE S E S8 AR A2 e, BN A
FHE AT ST 1) 7 T A Z —. &8 P DLHAR
SRR RE , B DMFCs B | FHAR i 16 7] B
WG PEA 5 (A T P B D> A% &
By, fE— 2 R EE L BHAF T DMFCs 9 Bl Ak i
FE. RIL, D/ MR R R A2 45 LA HIOPE T ps
AT P AR 02 H A Ak R B 58 10
HFx.

EARBA RIS AT TES R AR 2 AT L
R /NEA LR, B LA B AR i I R 2
H TR B BR T8 WA TSP R BA S, i
R AR DA R L K b R AR AR
O R AR AR R B O R R A H
WF5E N 51 C A 205 B il 45 40 SR T 2K P
FEAEALT]. SEETERTAT T AR R AR
s G R, 7 < B R A B H, PrCl A
Bk B, B T PYRGO kY. P
RGO Xof FH s 40 A 1 FL A A 085 1k A AR M T
P/C fil P/CNT. H. Q. Ji & 5% I e P FH v 761
1B AR A A SR 17 48 PP AR, HEAE B
PEA BT o PR B AR AR AR 4 1 P A AL P RE. C.
C. Kung 257 fd FH i &0 1k 490 380 J5 o 1 45 7

PtRu/3D-Gr, %Ak 77 % B B SR AL AT 0 S A A
TEPEBERIBLHFEAE 7. Z. X, Yan 25" fif ] 8k
PRSI i & T itk A1 880 £ 2k P i fE5],
HOGHH AR AL B AR TG P AR e T PY/C.

gi bRk, B AR DL RR 64 PvoA SR
(PU/Gr) W) J7 AR 2, {H )2 56 T il 45 Oy ik xd
Pv/Gr i Ak 5 A B o BE 1 52 Wi 22 W 5 41238 1R
TR BILE I 1% R0 A A0 3 7 X
I P/ Gr AL ARLAR KN CREAR S A | F A
PR RE S5 1) 52 M A 1. AR SCHL A SR A A A
RAZAARTTIR AR, LB 06 e ot i ( PVP) Sy 2%
B, 53 BISR FH A AL I o A0 0 A0 A 38 i 7
il £ Pv/Gr AHEALFR, 38 1 43 A7 T sl i Ak 570 % R
P4 T FEL T B 119 552 T, 50 A 1 790 17403 B
il & 7k, LUIAS 2 SRR Y Pr/Gr L.
i
1.1 HE5EE

TR £ B PVP KOH , Ji/K B
NaNO, il H,0, , KT XUk 2715550 B A BR
ON TR AR, L PHTE & B
H,S0,, ¥ FH 7 4k 243K 590 T 7= o & 1k 4h,
KMnO, , RET bR A 2= 50 BR A\ ™. BT
AR 4ti. Vulean XC - 72 fiefy ( LR 1T
247 m* « g7, 26 W RARR A | 7 47 BB A
(4HFE99.9% ) , 75 S fe A7 888 PR Wl =



B, % 2 & ko PY B B AL B B R

.73 .

F A : CHIG0AE Hifb 2y TAE,, iR
HEALER) 77 DHG BSR4, A o (R A
PR ] s DZF B S T4, JL s ik W R 7
X8 SHZ =D () fEFKAXE = FZA, I
SCHSEUE TR 775 KQ — S0B A i Ik
g, BT R A A IR )75 TG16 — WS Al
ARSI, AR S A BHECA RS W) 7 5 AL204
BRI 1 ROF M Re)) — FER 20 IR R ™.
1.2 fEEFFE

A SR A RO BRI S
R TR il 45 Ak A B Y 7 SR A ). BT A5
PRI TR VR TR AR B R A A SR A

Pt/ Gr (AL R FH LA T P RR 7 ik 4

1) A PV 02 il 25 Pu/Gr AL 5] BRI
200 mg S AL A1 22 A RS B, SR S A
30 mL & A A S I AGE & PVP, fii 4
SYHIEE ST ISP A 0,038 6 mol «+ L7
AR - L —BHAW, AR5 1 KOH — 2 — s
WA T SR A L pH > 10, F 120 C R S
6 h J&, FEAT VR U E ; 5 K e R T R
24 h, 153 PU/Gr ALH], bRic N P/ Gr-0S.

2) A AL I J5 2 i 4 Py Gr AEAR ) - B
I 200 mg %&b A7 SRR, A 30 mL 7%
WK, MRS o U AT, AR T e oo A
PVP, #t ¥ ¥ &) J5 1w W P o A
0.038 6 mol - L™ [Y4AIIR — L BT 2
3 T T P O AR KA R, TR
SV 12 by RSO 58 42 s, AT R,
76 C1™ Ay 1k s S Jo B 7= W08 VR T % 24 h, 15 3]
Pv/Gr 4L, 5104 Pr/Gr-SR.

XF EERE A Py C AR A 2%« AR Sl 2%
A, SR I Ak B3 2 ol 4 o 1 0 B8 20%
1) Pt/ C AL ).

1.3 fEUFIRIE

XRD il iz: % Cu-Ka (A =0. 154 06 nm)

FESY  ITEE 20 =5° ~80°, F#Hi# & 4°/min.

MBI AR ESAE TEM EiE47 , Ml
JE24 200 kV. 4 il £ 07 25 of D i A R
FEATRBITCIK SR, K I F ek 7 R TR 1) 44 1Y)
b EEETELUAMT T T ISR G A B TR
JOREASCHEA T A AT ZE B3 - BRI T mg AT
T 10 mL () F K SR T 2 8 T KK
FE21 0.01 mg/mL #E47 Pr 1y & miist.
1.4 @BELERETEN

F A A BB U A2 T AR b ilE AT
FREC 2 mg fEALFIFE AL, 2280 F 1 mL Nafion ¥
W SRS T R A S vk, T B 4.
e ORI 2 B I 6 WL IV, IR T Bk ik r
PR FRTAT P AR = N Byt T Sk A F 55 v
. ASH 22 AR AR A B R, 4 Ag/ AgCl HEBR
YERIA 2 LRk 76 A IR 224G A N, 5%
R, £ 0. 5 mol - L™' fiy CH,0H A
0.5 mol « L™"H,S0, ¥ ¥ H a4 Ak 570 X T H
P AL F AR L T . PR L P B DU U =R T
AT AT, R ERE R -0.2 ~1.0 V,
FIRGHEE R 50 mV - s
2 ZRHWNE
2.1 3 fEMLFIE XRD S

& 1k Pv/Gr-0S,P/Gr-SR 1 PU/C 3% 3 Ff
AR XRD & i & 1 AT RLE H A AR
b 2 78 10° £ 4 1Y 117 4t 0§, Pr/Gr-0S Al
P/Gr-SR fLFITE 20 = 24° L T — AN SERT 5
U, 5 SCHR DT 1B — 35, AW Ak A A O E
JEUR A S P/ C AR 20 =24, 5° 45 —
AW C(002) i 5. 3 i Ak R 7E 20
39.7°,46.5°,67.7°F 81. 1°4b ¥4 H BRI Lo 5T JF
(fee)Pt By (111),(200), (220) F1(311) {745
U, 1 I A R 438 JFL AR Pt. 5 PY/Gr-SR Al
P/C AL, Pv/Gr-0S 11 Pt fiT 5 16 B & 54k, Ui
] Pt/ Gr-OS 114 K7 452 B8 /N | 43 HICPE 38 . R 96
PL(220) fi5 e, AR A0 AT DI HA ik



.74 -

F2a51 201743 7 328 M2 W

—
—
—
—
-
=

Pt/Gr-SR

0 20 30 40 50 6 70 80 90
260/C)
B 1 PvGr-0S,P/Gr-SR #= Pi/C 1405 69 XRD B
Fig.1 XRD patterns of Pt/Gr-OS,Pt/Gr-SR
and Pt/C catalysts
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Fig.2 TEM images of Pt/Gr-OS,Pt/Gr-SR and Pt/C,and the corresponding particle size distribution
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