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Electrocatalytic Oxidation of Formic Acid on Pd-Sb Doping SnO, Nanorod
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(College of Chemistry and Chemical Engineering, Inner Mongolia University for the Nationalities, Tongliao 028000, Neimenggu, China)

Abstract: SnO; nanorod carrier was prepared by the solvothermal method, and the Pd/SnO; catalysts and a
series of PdSb/SnO, composite catalysts with different Pd/Sb atomic ratios were prepared by the
solvothermal reduction method. The samples were characterized by XRD, SEM, TEM and EDS. Cyclic
voltammetry was used to investigate the catalytic activity of the Pd/SnO, and PdSb/SnO, catalysts on the
formic acid oxidation. The results revealed that SnO, nanorod carrier was needle-shaped and its average
diameter was about 100 nm; The active particle size of the supported catalyst was about 13.5 nm, while it
was about 9.5 nm after the addition of Sb. The comparison results of electrocatalytic oxidation showed that
Pd;Sb/SnO, (with npq:ns,=4:1) catalyst exhibited the best catalytic activity. And the current density of the
Pd,Sb/Sn0O, catalyst was about 25 mA/cm” when E= 0.25 V (vs SCE) which is far higher than that of the
Pd/Sn0O,.

Key words: catalytic chemistry; direct formic acid fuel cell; SnO, nanorods; Pd; Sb

B 1 R Hb(Direct formic acid fuel cell,
DFAFC) VL H IR A IR, BEALEHCTUIEAE
s INFE D) A G BR  A76if1s 5 5 {8 %2 4% . Nafion
3 i AR LA e e R P g 2 A Y. B,
T W R A AL =224 Pty Py Rh. Ir DA
J PyPd EEMEATITE, Hrh Pd LHE G AT

ek HH: 2016-05-23

IR AL I A E VR L . XA T HIRAE Pd
fEALT_E S 5 DL R BO@ ARy, RIS ELRE4
SEAK CO,, 3Bk55 T H ™4 CO X Pd AL 55
HAEFB ). &8 Pd — Ml SOBAE & 8k b, B
BB RL, EER . AR TRERL R
AOREE. AR, BRERERRR s T AR

HEHH: FXERRERES(21003070, 21463017). WE T E AR 4 (2012MS0208).
B MYHEAR, &, BEHRg, HRm: SEEYKME. E-mail:m18747584349@163.com
MEIEE: ININSE, 2, BER, DRI SR8 BYKA R E-mail: sunlimei2000@163.com



2 & &

38 %

JEHAREIA LR, 2R RSB IAEUR
PhAEARAL, RIS R R R B S R AL
AR IR AR, AT PR HLt R e
H TR SRR AR L B A B R i)
PURMYERE, AR TR MEAFIREENE. Flit,
TR IR R VETELFRIHTY Pd B0 Pd FEXL
B A SR AT L RO B R AR F b P bR e

ERTEHUERSE, il 4 T B BRI TE R 25
PRI BUERTT AH TiO,, FF BLZ AR 3R 4k il %% 13 21
PA/TiO, HLMEALF . B FLREH, HRIRESHIE PA/TIO,
AL TG F R B AL FEL AL M 5 S MU PA/TIO,
WFIkIEL, B LIRS . Hosseini 251712
%7 Pd/f7 87 (PPI-g-G) N PdCo/A7 88475 (PPI-g-G)
X FER IV F A AL S AL R, Z5 SRR, PdCo & 49
KobiF BB IR a0t T, An
2 U813 i R A7 Ak 2 A R H % T Pd/SnO,-
TiOo,/MWCNT F1 PA/MWCNT #EAL7, *FELR A,
Pd/SnO,-TiO,/MWCNT X FH R ) FL (i Ak S A 1 R L
Pd/MWCNT & 3.6 %,

AR SR B GE % SnO, 9KkeE, DAIH/E
R, REEFIRGE IR % T Pd/SnO, FIAH
JRFLLBI ) PASb/SnO, B AT, H5 T ES &
J& Sb X} Pd/SnO, 4k FHER FL M AL 1 BE I R4

1 sER

1.1 SEEHAGT

SbCly SHO(H 54 []), PACL, (HEBEALT), 5%
Nafion ¥ (3<E Aldrich), NaBH;. &R . FIR.
AN b al, BT K B4k,
1.2 A5 &

KB HGEH 45 SnO, 91K AE ¥ SnCly 5H,0
5 NaOH #%BE/R R 1:12 VR A 5], &R T /K 2
BEiHE 30 min, 73 I EZORY), #NRMEE, 200°C
fHIE 24 h, BABREGE, 60°CHZ T RIS SnO,
ELP N R S

R R FG8 S ) & AL 7). B 40 mL 2
B2 5 50 mg A A RIEM, I 6.27 mL
PdCl, (c=0.0225 mol/L)¥&, #H#Ht+E, F 1 mol/L
NaOH F7¥ W pH=10, I 60 mg Tl # ) SnO,
YURARE, YA ESESE, 180°CIHIR Sh, HA

A, FEAUKE YRR T CI, 60°CH 2T,
BN 757 B0 HON 20%H Pd/SnO, AL

K AR R 75 v 6 26 7 AR E F gl 9 PdSb/
SnO, A HAF . fEIMA PACL HHZ G, 1%H
Pd/Sb JE Tt (npaingy) N 2:1+ 4:1 F1 8:1 HIELAI,
AR R SbCly'SH,O, Airiill 2% F A AL 751 43 71l id
4 Pd,Sb/Sn0,+ Pd,Sb/SnO, 1 PdgSb/SnO, .

1.3 fEALFIRAE

W85 RE AT TR SR AE A B T . R
F H 7 533 Shimadzu XRD-6000 %! X 52875k
ITYA 3 Hr, TAES IR N Cu $E K, H&@=
0.154056 nm). K H A H 74 7] JSM-6480 24474
ML B (SEM)BEI T IE S RAE . RFH3EE FEI &
H] TECNAI F20 247 5 7 BB (TEM)IEAT 40K
BB TR 43 AT, AL SRS kR A Digital
Micrograph #5128 K L E S A A
S-250 A T RME S H AT AR X HL e
HOREIE I A DOHAT AL R o 1 X ST 26 RE T (EDS)
3T
1.4 EEARH]&

1 FR B FELR (B4 N 5 mm FO 50 5% FELRR ) #5386
TS BE, Yeid H AR FREL 5 mg HEALF
52 mLi@B4aiKiEE, HA 30 min. BEL 15 puL &
OB T R AR R AR T, BT . BEL 5 L
Nafion (5%)¥% 7 o AR T, E 2RI R AT ]
153 TAEHR
1.5 HAZENHR

FAL Ak 22 16 T 5% 5] PARSTAT 2273 #U fifh 2%
TAEN:, KRGS =k RdAT. BB T
YRR, it il B ik, TR H 7R A (SCE)
N2 LR (ST AR IR ) FEL AL 38 R X AR H SR
). HRFERE 0.5 mol/L H,SO4 + 0.5 mol/L
HCOOH JRA AR . WA HAHER A 50 mV/s,
FLAZ TG LA 1.2~-0.3 Vo IEIRMR 22 ih 2 L34 5
W, idEE)E 1 M.

2 ZR5hHR

2.1 XRD F4E
K 1 & SnO, #fk. Pd/SnO, LA Pd,Sb/
SnO, B A ALFIFE M IR AR X SHERATHIE R .



T 5 HIEARHTSE: SnO, 99K 713K Pd-Sb AL FH IR HUA AL 3

51
Pd(111) Pd,4Sb/Sn0;
+ Pd(200) Pd(200)
. fl .
. Pd/SnO;
* *
SnO;

20 ‘ 3IO ' 4I0 . SIO I 6I() I 7I0 I 80
20/(°)
B 1 BB R X SHERATE R

Fig.1 XRD patterns of the powder samples
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(a). SN0, #FHAA(SnO;, carrier); (b). Pd/SnO, fiE4k77(Pd/SnO; catalyst); (c). PdsSb/SnO, 4L 7(Pd4Sb/SnO; catalyst)
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Fig.4 Cyclic voltammograms of different catalysts in the

solution containing 0.5 mol/L H,SO, and 0.5 mol/L HCOOH
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Fig.3 TEM images of catalysts (a) Pd/SnO, and (b) Pd4Sb/SnO,
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