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The size and surface orientation of Pt nanoparticles greatly affect the catalytic activity for oxygen
reduction in polymer electrolyte fuel cells. To understand the effects of size and surface orientation, Pt
nanoparticles with controlled size and surface orientation were prepared. When the sodium
polyacrylate (PAA) as a capping polymer and iodine ion (I) as a specific absorption anion were added in
a molar ratio of Pt/Poly./I' = 1/12/5, tetrahedral Pt nanocrystals were successfully prepared at a yield of
70%. The adsorption state of PAA and I' ion on Pt nanoparticles was investigated by high-energy
X-ray diffraction at SPring-8 (BL04B2).

1. #=

BIE, EERE S FIREFER(PEFC) AR L B B B & 5 WIS/ VI 2 Y 2 R — g s
OFRICHENT T, FFZERRZEANED HIL T D, PEFC OEBMMMMEI1T, H—R v BIc kR A R4
(Pt) T/ RIF(F 23 nm)ZHEFEFSH- L OZFEH LD, —Bi, BRI OMRE Itttk 7D
W @HNL) &V A RRFT 5 2 LD, PEFC OBRFRETRICHEDOTT Uil LT, kB X
ONHROHE <7 Pt T R+ OVERINEE L 725,

B4/ K- ORRHIEE L L, HbA&mEh U 7 2KEKR (KPCL) LRV 727 UAEET R
U LIKIEE (R ~—) ZIRA L Hy FAZTBESE, PC OBTET ) IFENHRE S0 D 2,

— 191 —



ZOFETIE, R ~—DIRINEEZZ(LSE5 2 & TRIRORZRS Pt T/ KT OERNAIRETH 5
EHESN TS, BEIME, RERSMORENTED & & bl ZORREIEIOFEMR A T =X L
RIEALNI IR TNRYY, 7o, ZO XD ITRIEIZ L D7/ A —)V CORFERALIRFEBU 1T
PLRLF EDR Y ~—CRRIGE T = A OWE, 0 BT L9 LOREREN, HEINI/ER
LTWA EEZBNDA, FEMEICOVTHESTLHEY RS T,

ARFFE CILEIRAIIC Py(111) EHIZWRET D & STV DRI ET =4 245 2 & T,
Pt(111) [H_ECORIFREEE 2306 L, FERHE Sz Pt 2R - OERLE | 2D X 1 = X AOfE
Bz B Lo, SENIRRRET =4 & LT, ~"aF v 7 =4 O C PSRRI R b < RE
T5IA A A PNIZER LT Nal 28D ~—& & BTN LT, % L ORI OfEH D=
DIZBEFE COWE OREFESIRIEZ A SN T HMENRH D Z L35 SPring-8 O BLO4B2 7 >4
LRAT = a COZEHEWEIEZFWT, R =R S 7 =400 Pt L CORSL, s IRRE
whERt L7z,

2. FEHFE
2.1 B&T / Ri-o/Ef

HAL A ABR(KPICL, FritilisR TR KIFRICA Y 727 ULERT R U 7 A ([-CH,CH(CONa)-],,
Aldrich #H8Y) JKIEHK LR BRE T =4 & LT3 WA A AFTEDE/VHLTIRA L. pH=7 (3
LT, 25°C OEBMAENICAN, A LAY 727 VUi 8 U o A0V F8 Mw) 135100
Thbd, ZORBWRETONABRE LR D, BIRIC Ar A CRIGHFERESR, G2 MEE 99.9995%) 4
90 4L L. FEANTIRAETTV Y, T D% Hy HA(KERLEERE, Round Science, RHG-1000)T 10 45
FoE L, PET OBITEIToT-, FUOSIREEL 25°C & L=, H, DAVOER, TOFE7 T Aa2BHL
—EEEE L. Pt RO an A RYERAEVERLL -2,

ERL U7z Pt oA NIRRT E TEESE (TEM, HITACHI #4H-9000) |Z & > Chi Ok &
RIROBIEAIT>7-, TEMBIEIZIL, Cu A v =200 (FRVb/—)b~<A7a 7y R) \TKEHE T
USEIR CHET 2 2 L THAKMb S 714, Pt oA RERER L, SR cigsd, 3Bk L,

22 B&T/ RiT-OESICFRHE

BLICFHEIL, T 4 AT BWINT T 2 —T1—RAGC), Vv 7B Pt DS 72 HEERY 7
T A A2 BRARRDE)Z AV =, Pt =T 1 A RYESIR 22 0 BEEIC X D IHE L.GC _EIZ3F v X M£.30°C,
2 BFZe S CHR S E - b OB E LTV, 1E LB TOMY, GRX-220)/ 20,000 rpm T 17
SIREATO, BB 15°C & U7z, X PR, SHRRRAS ATUKSEEMR (RHE)D =Ml V%, EfEE
1Z1% 0.5 M H,S0, (BT 2E, 98 %, M) 2 V-, TEERAKIRIEIE KIS (AS ONE, LTB-125)
ZRAWT, BADIREE 25°C —EL LT,

0.5 M H,SO R Ar A% 30 mfdi 7V > 7 L, TR ElrE LT, I, Ar FHEK T T
U v U A BAER AR IR L TR ST, Fio, 7« A7 B ClLm BN £ CEER
#1795 L. BRI v A b L7z Pt/ R ORESRAEAEIN T LE 9 FIREMS S 57200 O, BN
0.05~14V % 50mVs' T 15 VA 7 ATOWEBEIEE LS, 2015005 ~0.85 V OBNEEFH T,
BEIRDNEET T BAPMEHND E CEMNEEZBEY IR LT,

— 192 —



23 BT AR —X BUEHTC L 5 ERFE OBERT

BIEREHE, Pt 204 NEREAEY TN TF 2—7($2.5 mm)ZEHATHZ & TIERIL7-, &
FNF—X FHEHTEERIL, SPring-8 DT F/LF—X EHTE—A T A > BLO4AB2 THAEWEAIC
BR%E &7z ZElEHRE D& O TIT o 72, E= 1134 eV (A =0.1093 A)DEEEE AV, EEEFEE 0=15
A (0 = 4nsind/h) & L. BEET 020 DAT » T AF ¥ LAETIT-T2, Igor Pro 4.08] 38X TBL04B2
analysis program v13 Z A5 Z & THONTZT —Z I OIEERT S(Q)F L OEFERARIEL T(r) %2R,
BIEREI OB E DR 2157,

3. RERBLOEE
3.1 B&T RF-ORER « RiEEHE

Pt F /RIFix TEM B HRIF-OFRIZ DN TN
ODERED72 S TS, Table 1 (2 Pt T/ R F-OFAR
BT 5 —E AT, B EBEICLT, ERL
7 Pt T/ KiF-OFHZ1T o7, Fig. 1 IZ PYPAAT =
1/12/5 (10™* MYDSAECYERLL 72 Pt F/ 11D TEM 18
%7159, truncated tetrahedral (TT) Pt 7/ BI 3R 54107,
%910 nm FEEED tetrahedral Pt 7~/ BrFA35K) 5 ERT < e
RCET, Flo, 45 BEO/NSREDHE RS
7=, P/ PAAN = 1/12/3 O TERLL -84 Fig. 1 TEM image and shape distribution
cubo-octahedral BAMOTHE UC tetrahedral 7560 1 81, punencrartiels prepared by Hy reduction
TT 25K 5 BME TE 7203, 2R & tetrahedral
DEEDDIRNOTHRIMEZIEIN LT, 2056, ZARORKIEK 1 Bk L. BOTT 256 3
FCEXTLEV, RITORR, RERE IR b DOn3%h o7, ZDtk, ININE%S PY PAAT =
1/12/100 LSS &, TEM BEEORERD DWHERE TE DR OB Uiz, ZOEBE L
T, WEER > QO DBEIROFE CRITDIRE CE o Te b LB X bivd, - T, Pt T ki1
DFARTETIZEB T 5 & PYPAAT =1/12/5 DOFMFTIER L 72 6 O bifii> T D LflT L7,

Fio, BEEET =4 AV Pt T SR B IERL L 72, PYPAA = 1/50 (10 M)DIBA, RifRIC
DV 10nm BE TH 7203, FRICOWTUIRERD b D% < Roiiz,

Table 1. Structure of various shape of Pt nanoparticle®9).
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Fig. 2 {2 PYPAA/ = 1/12/5 (10" M), Pt/ PAA=1/50 (10"
M)DFAFTIERL L 7= Pt R FB XN EnEEhr
ANV L TCEERL ST A 27 ) v VARV EET T
LOfERZ T, BEOBGREmROY A 7 U v 7R
HE7T NIHOWTE 055 V2 P111) HE, 027 V 12
Pt(100) [, 0.12V {Z Pt(110) mEilZAER9 2 KER LA

DNERINLD & STV D 1M PYPAAT = 1/12/5 DA,

YA I NN IRFBRE R TR D72 o7, Zh
X BEWEA A THD I A A A P11 H
~DOWENNFRTE T PH(111) EHEEZB->TLE->TW
LR % LB % KFEEAM (-0.1-0.05 V) T 10
TA 7T, S AEA A% Pl EODIREL
TRIELIZEZA P, 055 V AHEIC Py(l11) EISERS

0.8

06+t A \ — Pt/Poly./I=1/12/5
.- —-- After cycled

0.4

\ --- Pt/Poly.=1/50

0 02 04 06 038
E/Vvs. RHE

Fig. 2 Cyclic voltammograms of Pt

nanoparticles before and after repeated

potential cycling at 50 mVs!in 0.5 M

H,SO, under Ar atmosphere.
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Fig. 3 Structure factor (S(Q)) of Pt
nanoparticle colloids of Pt/Poly./I-
=1/12/5 (10* M).
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Fig. 4 Total correlation function (7(r)) of Pt nanoparticle colloids of a) Pt/Poly./I-
=1/12/5 (10* M) and b) Pt/Poly. =1/50 (102 M) with and without Pt nanoparticle.
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