WL I KPFROAAHAFR . H 31 5. % 48,2014 57 A
Journal of Zhejiang Sci-Tech University (Natural Sciences)

Vol. 31, No. 4, Jul. 2014

XEHS: 1673-3851 (2014) 04-0389-04

BHUMK B E R B P T 5

MK, E B, E B
(TR IRFPAAGEMBERNEBEAHKFT R EEZEE, M 310018)

W OE. ESA SRR CHE LI (PVP) 8 KR A &, L33 f 82 (L-ascorbic acid) if J& & 44 8%
(H.PtCls » 6H O) bl &k Z o4 A AL M sas R &, @it TEM.XRD st3X 4 69§05 46 Mt 47 R Az,
HERATBIRR G LB F R AT . 4R E N4 & 09 40t RAB AL AL BR M S48 T 09 7 B R 1k
MREZ B Ak P/CAEAL R 69 1.6 42, B B /2 0. 6 V,3F8F 1000 s BF 6931 BF o 57 o 25 & 9 2L A4 2 M b 7 b Pt/C 140

4,
KR A AL sk S Wk PY/Cy; PEAML
FESES: TQO32. 4 XEkFRER: A

0 51 &

HITAORBERHE S vl L 34 g 55 05 TR HAT S A
FORGE EAU ek B » 75 21 1 [ N SR RHIT N B3
()2 R U HR SR SR AR R . SRR
R AR A5 ) 0 B A 2 TS LA AL U 6 R
AN TR AR AT o5 T R .
AR AT AR, TR R AL e B R
BORHL It (DMFO) sl R HE5 J0 h EZAE S . 3
FATA 1L » B 1 226 s B AR 71 77 v » (L
TR IR REAR R B 45 75 SR A7 A IR
HE BN R B AL TE PEA i RUE TR
I HAAR AR A A & 5t IR AR e i — 22
BAZDRBTA AR A A T35 1 A 2 P ARl (8 T 6 1A
MATRTE R . KRR BFTER I, Bt 6w 4K AL
FNBIPERE -5 A F o DA G T DL i 98 45 5 <5 T
A AR TR B0 L RS 3 25 4 2 B0 T 5 6 TR 4 oK
PEAC TR A A I P . T S0 e A o O 3 RS2 B
a) S RAURMEALT B EE R B b) Az 4K i fe
R TE LR, T A S B P AR AT A

ek H . 2013—12—02

FRLRE TG PR FE B3 — B B AR K AL R L nT LR
R 1R B R O AR A R ) A AT R B R E T i R
AN A A TR AE Y B A AL AR v AR TS TR AN
5 o PRI IR .

ASSCLLGUBA TR o BAR - LB IR I R Ay a8 Ji 5]
PVP Sy 300 » 38 i A 2 300 Jk of ] 46 v JE 20
FASCAL S5 H O B BA 98 K S i AL . A TEM,
XRD XFRAEHEAT AL SRR L X8 K
AR PR REREA T I I

1 RIEERS

L1 SEge i)

SR (H, PtCls « 6H, O, 434 4li, B4 7)) 5 L-
LA MLIR A2, LB AE R A IRAED s R
Mg e K30(PVP K30, A= AR50, b i 5
AV A BRA FD s JoK 4 (CH; CH, OH, 43 #Hr
afi, U e LLORS Ak TAT FRA FD s B2tk Ca 6D .
L2 T S AL S AN AN K i i i A

B o.24 g PVP 5 15 mL #aiKIRE, B kY
SPRAVSI. 4 MFE 0. 15 mL & Bk B L4t

HATH, ERERBEE4 (51372227,21103152,31070888,50802088) ; WiTI A4 78 A B3 3545 (R2101054) 5 WiTT44 [ SR} 3L 43 101
H (Y4080392) s Wi iT A RHE T 2 25 M35 H (2012C23050) 5 Wi V145 81387 1 BAIH H (2011R50003)
YEHZ R TEMR K989 =), 2o JLH AR N BB g A, R BN EGOR A AL AR R 5T

WEESE: £ B, B THE4H . wangsheng571(@hotmail. com



390 W # Tk % 2

e CHABHERD

2014 5 31 &

IRIMAR L 0. 24 mL & ‘HRE ) H, PtCls « 6H, O )
2 FRIR G BEPE . =R R 2 he FFRN5E
42 B BN B T R B0 TR 4K ek &
WEACRR L DRI 3 I BERMAR h ALY BE
P 60°C AL, BRI Ay Fiv 75 04 185 20 B S AL S5 A 1Y
BHAAK A
1.3 FEMITE SR RAE

kM JSM-2100 i §f WL+ W il 4 ( TEM,
JEOL, Japan) X il £ B 5G9 K fib B9 TE B34 7 204
XTRA A X T2k 2 b KA S (ARL, USA) [
TEAGNK AL G L E
L4 i J S A gk f i A2z v RE DI A

KR TAE S (CHI 660C EifFRAEAH IR
ONED o I FEAE R AR 22 0 08 1] 45 14 25 43 HIGHE ST AR 24
MIEAZNAK b B F AL A PR RE A TN . AR SE gk ] =
HLHAAR 2R BRI (GC L d =3 mm) Sy TAEHL L . 5
SR BIBALZAE 0 HUAR S A AT SR B AR (SCE) S 2
LU

FEDAHTHEA T H B 9 A0 21 K B e v AR T 0. 3
pen PR SRR BE B R TR AT T B 80 ol #0 S S
FRBADK AT A UE BT . X2
H AR 200l R 2 7K T RS B T4 . 3 i
A5 0. 5% nafion IEWR AR A B—E R IR
B T WU B A B e rL A b PR IR AR A 3Rl 20
pg e em L BT

MR 0.5 mol « L™y HCIO,,0. 5 mol «
L' HCIO, 5 0.5 mol « L ' CH;OH IR &7
WA VA BT, A HE R0 50 mV o« s 1
JER0.2~1.2 V,

2 HRE®

2.1 oy SRS I AR A K TR AR

AL TR/ FEAN 5 00 BIGH 1 7 0
AR VUG, B 1 AR
AR S TEM &, B 1o Al AR 2, il
AL T HA o B » I T PVP i
B TARGF R SRR WiE 1(h) 7R SHAAKRL ¥
L SRS 2290 2 nm BBARLT2H A 45
Fyt o R JF HAE AR R o B0 B A 2544
BN AL T B F YT O 40~60 nm, S 4]
I LR ik i Ho PtCls A2 iR 46 5 5 A% - B
Jo A S T ST AR TS A TR R A A AR A TRk
FECT BB R oA e set

BT i BB SR IR AK S AR R A5 2 TEM K]

TERAR I S 32 ] 8 BA AN A Rl 178 A R A B
I R ) P R 0T S5 2 7 ) 1) A AT B K ST
e A R B R R . (HR AR R
AR A T R B — s i R k. W Ial 2
S BB WO S /N2 0. 08 mL I, K 5 KHE
G /INRRE T A /NIRRT BRI S A, S TR Y
(ol R I S SR LA i A AR A /N RS B SR K
Aan D s LR R AR BEAE I AT Db o e
BAZ B AR A Ak S R 2 SRUEAR B9 P R i =
0. 72 mL I A Z FRBAAN K i 7598 420 L B S 1k
B5AE RLT 50~70 nm. ROF W . ix 32 2R 4R
P EAZ A A /N ROSE I BA AN KR B4 38 5 20
FAARRR A 0. 24~0. 72 mL, P2y I 4544 22 5
BN A #6775 A B AR A o T —
MR TE

Bl 2 SRS R A ) 45 i A0 200K i TEM ]
2.2 R SCACA R EIA K i AR 26
3 Sy S AR S R R AR ZA K i XRD P Gl
BRI o8 0. 24 mb) » 5 41 (9 45 E PDF R A

B3 g o3 HOH SCARZE I RO BAZOK i XRD 74 4]



% 4

TEARRAT - SCAREAANOR f ) il 2 SO fb 2= P REAT T 391

(PDF £ 04 —0802) Xf Lt 7] 1, 7E 39. 9.46. 3.67. 5,
81.7.86° bt B HA b 19 A7 S5 08, 43 ) X5 1 41 1
(111),(200),(220),(311),(222) 41 » AARE T O
SEOT AR R AEAT S0 . DAL 3 SRR DL
TR 1Y) 3 T AT S 0 B A IR B ik D o % 1)
ALSEH R B RIS S B
2.3 HSACZER LA b B TE BB
FERHR A 0. 24~0. 72 mL B H198°K
mn 34 R A S AR L RO R/l R U, OF BRI
R RZIRZ AN KRR T R I X R 454
S IR A A KE R TS AT BB /NVRL T BE AL
RIS R0 2 5L A R 1T O 37 7 b 1
TE ARS8 B S5 R A0 K i ) 1R A T B IR X R AR
K B H AL SR . 457 500 e 488 R o
RS T U0 o SR A TR ) A K DT AR 1 At s T
AR, AR A Y FREE . AR5k
L-PUIp i iR BRAE S 3 S 551 (] B SO LA 5 40 175 5 59
MIVERT . TESOW A2 o L-Ho I i iR v S R A AL
P KWL A BB S TR MR » 173X Rl i AR
FECAIEAS g 2, 3- - LA iR . LPUIR IR &
HFREE(—OD) FERIE (—CO—) W K EHEH . 2,3-—
Bi-L-h % BE R & A W £ 2 H B b R
(—COOH), FREEEHIRY (100) f A %58 1 45 &
VT, T SR AIR 3 55 (100) fb T 19 45 & VE AR 55 .
PR SR R T JSC R o (8] 72 ) 25 3- -1y i A IR
RAEFE R YT U S A 2, 3- TR L
i 2 S BV B S0 B0 A A R 1T AR (10O T AR 1K

itk CL1TD S5 HAth i AT A A2 1K B 24455 I R S 1k
LSRRG
2.4 ESAREAAK S H b A M RE

5 2Ca) RN AR T4 T B S A S5 1)
BRAAOK & SIS G IR PP 4 A A AR L PR R T A
R R IR 25 o AR T 4 () Sy Bk
L A b Pt i ERE A 20 pg « em ., LI HCIO,
0. 5 mol « L~ )AE Ay v fift o i vk (A R 22 it
LM T S B/ 0 BT 1% P, 3 %85 B L B S BT A0 oK
PEAR T A 250 Ak 5 35 P T AR (ECSA) , — 0. 2~0
Vb Ay 2 T W B S AR I e, 22310 ECSA
k24,28 m? gt &R Pt/C ¥ 1. 13 £5(21. 50 m?®
g . B 4y PR AT R 2 it 2 1A
HLfR 5T 7% W i HCIO, 3% % (0. 5 mol « L") Al
CH;OH ¥ (0. 5 mol « L™ i3 51 1R A% W M
A AT LA LB A £ 0T H st i) AR A 4 F A2 3
PiF 0. 6V ZiAq s #8245 R B A0 K B0 HRL I 8
1. 29 mA « em 2 2R Pt/C 19 1. 6 £5(0. 81 mA -
em 2, E 4 HLE 0.6 V,1000 s AT IR
R ], M AT LA AR ) T] DY SRS R Y
BRTGAOK 0 H I 8 B T R TR LR R A IR
PEo DL SR SR Tl S AR B EA A0 K SR TE HY
B LA AL A L S i i R e X R
GERPE R . B S A AS R Tl AR AR R T A
Z R ECAL AR SR AL TR VAL S 2 PR TE
P Pt R AR A SR D T & R S AR5 R B 44 K it 9 A A
PERELLRDL Pt/C AP RETE LT

B4 SCACERAR S Y i A=A PERE DI 45 R

3 8% it

FES IR IRGE N Ll 1 ) 5y (1 e sfad Gk il 25 1
1o BE OB SCACAS A BRI i . TERONAR ZR
PVP BRGS0 LG i R A 38 i
7R AL T PR D PRR 225 A4S
R ST AT AERR LA AF T 1A% F e

SEACTEAL TR RE R BT Pt/C LRI Y 1. 6 /%, JF H.
TEAH RIS 5] PR L 3004 T2 250K U Dl S AR A 1Y
AR EARA R AL TEBE 8 B B Y
FEE.

S 3k

[1] Somorjai G A. New model catalysts (platinum nanopar-



392 WOy o T

P

W CHRBHERD 2014 4F 4531 %

ticles) and new techniques (SFG and STM) for studies
of reaction intermediates and surface restructuring at
high pressures during catalytic reactions[J]. Applied
Surface Science, 1997, 121. 1-19.

[2] Jeong S, Woo K, Kim D, et al. Controlling the thick-
ness of the surface oxide layer on Cu nanoparticles for
the fabrication of conductive structures by ink-jet print-
ing[J]. Advanced Functional Materials, 2008, 18(5);
679-686.

[3] Shiju N R, Guliants V V. Recent developments in catal-
ysis using nanostructured materials[ J]. Applied Cataly-
sis A: General, 2009, 356(1): 1-17.

[4] Zhang J, Li C M. Nanoporous metals: fabrication strat-
egies and advanced electrochemical applications in cataly-
sis, sensing and energy systems[ ] ]. Chemical Society
Reviews, 2012, 41(21). 7016-7031.

[5] Heck R M, Farrauto R J. Automobile exhaust catalysts
[J]. Applied Catalysis A; General, 2001, 221(1); 443-
457.

[6] Kang Y, Pyo ] B, Ye X, et al. Shape-controlled synthe-
sis of Pt Nanocrystals: the role of metal carbonyls[ ] ].
ACS Nano, 2012, 7(1): 645-653.

[7] Lim B, Lu X, Jiang M, et al. Facile synthesis of highly
faceted multioctahedral Pt nanocrystals through con-
trolled overgrowth[ J]. Nano Letters, 2008, 8 (11);
4043-4047.

[8] Wang S, Kuai L., Huang Y, et al. A highly efficient,
clean-surface, porous platinum electrocatalyst and the

inhibition effect of surfactants on catalytic activity[] ].

Chemistry: A European Journal, 2013, 19 (1). 240-
248.

Lo 5K 7, &HImM, 953, 45 S 98500 MR e 1y 5t 4
JEAUK AR AR ] P ERRE A, 2012, 42(1)
1-12.

[10] Song Y, Steen W A, Pena D, et al. Foamlike nano-
structures created from dendritic platinum sheets on li-
posomes[ ] ]. Chemistry of Materials, 2006, 18(9);
2335-2346.

[11] Song Y, Yang Y. Medforth C J, et al. Controlled syn-
thesis of 2-D and 3-D dendritic platinum nanostructures
[J]. Journal of the American Chemical Society, 2004,
126(2): 635-645.

[12] Mohanty A, Garg N, Jin R. A universal approach to
the synthesis of noble metal nanodendrites and their
catalytic properties[ ] ]. Angewandte Chemie Interna-
tional Edition, 2010, 49(29) . 4962-4966.

[13] Sanles SM, Correa DM A, Carregal R’ S, et al. High-
ly catalytic single-crystal dendritic Pt nanostructures
supported on carbon nanotubes[ J]. Chemistry of Ma-
terials, 2009, 21(8). 1531-1535.

[14] Xia Y, Xiong Y, Lim B, et al. Shape-controlled syn-
thesis of metal nanocrystals: simple chemistry meets
complex physics? [J]. Angewandte Chemie Interna-
tional Edition, 2009, 48(1). 60-103.

[15] Wang L, Hu C, Nemoto Y, et al. On the role of as-
corbic acid in the synthesis of single-crystal hyper-
branched platinum nanostructures[ J]. Crystal Growth
&. Design, 2010, 10(8): 3454-3460.

Preparation of Hyperbranched Platinum Nanocrystal and Study

on Its Electrochemical Property
WANG Lin-fei, WANG Tao, WANG Sheng
(Key Laboratory of Advanced Textile Materials and Manufacturing Technology,
Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Highly-dispersed and hyperbranched platinum nanocrystals were prepared in aqueous solu-

tion containing the dispersing agent PVP by IL-ascorbic acid reducing chloroplatinic acid ( H,PtCls -«

6H,0). TEM and XRD were used to characterize morphologies and structures of the sample. Cyeclic volta-

mmetry was adopted to study the electrochemical property. The resukts show that the methanol oxidation

and catalytic performance of the nano-catalyst prepared is 1. 6 times of commercial Pt/C catalyst in acidic

conditions. Meanwhile, chronoamperometry curve recorded at 0. 6 V and 1 000 s indicates that its stability

is better than that of Pt/C catalyst.

Key words: hyperbranched; platinum nanocrystal; commercial Pt/C catalyst; methanol oxidation
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