Journal of Electrochemistry

Volume 19 | Issue 2

2013-04-28

Synthesis and Electrocatalysis of PdCu Alloy Nanocrystals

Hai-Bin WU
Rui-Zhong ZHANG

Wei CHEN

Recommended Citation

Hai-Bin WU, Rui-Zhong ZHANG, Wei CHEN. Synthesis and Electrocatalysis of PdCu Alloy Nanocrystals[J].
Journal of Electrochemistry, 2013, 19(2): Article 14.

DOI: 10.61558/2993-074X.2943

Available at: https://jelectrochem.xmu.edu.cn/journal/vol19/iss2/14

This Article is brought to you for free and open access by Journal of Electrochemistry. It has been accepted for
inclusion in Journal of Electrochemistry by an authorized editor of Journal of Electrochemistry.


https://jelectrochem.xmu.edu.cn/journal
https://jelectrochem.xmu.edu.cn/journal/vol19
https://jelectrochem.xmu.edu.cn/journal/vol19/iss2
https://jelectrochem.xmu.edu.cn/journal/vol19/iss2/14

%196 52 8
201344 H

WAL 5
JOURNAL OF ELECTROCHEMISTRY

Vol. 19 No. 2
Apr. 2013

Artical ID:1006-3471(2013)02-0115-05

PACu & & 40K S PR 45 0 P AL TR HE AT 55

W S S S A
(P FE Y7 B AR AT, AT R TR, A KR 130022)

FE . sUBRmETER 1-+ /4% (ODE) il (OLA ) 8L (OA) BIEE 1L, LI 1,2- 33+ — Bl S )
[A] B 34 B 2 Bk PR A Cu(acac), Al ZBEPSERAR Pd(acac), — #3245 T B4 B BRIE FIKAETE B9 PACu 40Kk,
P T WS RN XRD 545 R AF R B, TR A PACu GBI T2 (111) T S8 A6 49K ik, P
YpRiAz 43 3R (12.7 £ 0.18) nm A1 (20.4 + 0.31) nm. L ALZEEERR L3k (CV) IUSE T BAP PACu A & 40Kk 75t H
TR A R B AR TG M. S5 5R 2B , 4 PACu BRIZ KRR T_ A5 119 P 1R AL T e Fl U 235 2 29 R RAB IR 9 KB 1

5.6 5. [AET, i o T ELFAHT CO Bk
AT LT B AL AR T RE.

KA PACu A4 AUOKERIR, Bl WAL
FESES: 0646

DA R4 TP B e Yt 1B Y R AR Fi vty
AR BRI Tt , DAHC BLAT Ry Y RE R 48t
AR ARBIEREETS P AELAR A AR , — B2 BN
AR KOG, S T S BMRRL 3 FE B (4 48 Ak
PSR IIBGR es Rr HEAL O & I Ak v
RCALAEAL AR AR e AR TR PE AR A 2 O A
IBTFE R . BEFE KR RIAREAR 1A
MNATZ L B, BAT et LR TR g FREA L 176 1 ) 2
KBEAE, A A A U R o) ) L FH
WFFER VIR S SAUORPPRHEI AR RS A2 AR
A RS v A AT MR R AR .

TES & B A B AR T AT E i P A
BT, AN RE R AR AR AR B9 AR | 3 REAR Bl b )
ROV 58 5L R AT CO HhRERET) , S iR HOXS
HEE IR A LN TS AL B AR PR, &
AR BRI e ) AL AL T 1 PACu &
S ARRL X 4834 i S 1 (ORR) AT R S8 AR AT A4
kB EAMRIENT B HE S SRR
B>, G EA R PACu 2K KT
A er A S8 s k5 BT S A S O A 1
AREETR BT A SR AR AN [ 3 % A5 B
HE FE R T7 i AN R S PACu & & 40Kk T

Wk B .2011-12-15, 81T H1#.2012-01-13

VSRR A R B BRER PACu AR L R AEAR 94 KL

B‘Cﬁ**ﬂ_‘iﬂﬁg A

TE 1- +/\J#i (ODE) Flifife (OLA ) (BRI A
W 1,2- RSB S b BE R A R S TN
Fii 4 ( Cu(acac),) Fil Z B PN ERAE (Pd(acac),) , A8 T
ANFTESR PACu 9K, 2 17 B8 5 FL 7k
U5 (TEM) A1 X S 4y R AT 55 (XRD) 43 51 W
FRAEZA AR T B iR ZE R | TESFTRLA . [A]
B, AL 25 IR R ERIE RURAETE (1) PACu & &0
RALFXoF RSB A 1 R AT e

1.1 &

1- 1+ /\J#& (ODE,90% ) il i & (OLA ,80% ~
90%) M4 ACROS,1,2- — K+ 5% W [
TCI, Z BE N ER 4 Cu(acac),(>98% ) Fl £, ik 14 il 1k,
4 Pd(acac), I H Alfa Aesar (KEH) LA R A,
TR (OA, 43 Hr4l ) I H K EDCE K 4 ik TR,
R (>88%) W HILF LT, maiE< (=
99.999% ) Fl = 4L /R (=99.999% ) K FH E A
A PR TR AR AL,

1.2 PdCu &M KEELFIHIHE

15 B 3 3R IS 490 9 B B B T PRI S
) PACu & & A0KKLT, 43 BIARIC A A 1 B, i 4%
WReS N

* M IALSERH, Tel: (86-431)85262061, E-mail: weichen@ciac.jl.cn

K A A2 EL S (No. 21043013) i FERLABE KA AL =A0T BT A A5 12 IR Bl 2k 4 5 Bl



-116- W,

= 2013 4F

A B 10 mg LR Cu(acac), Fll 15 mg
LBEP AT Pd(acac), ##TE 1 mL 1- +/\J 2 mL
AT 0.8 mL YM R IR G W, [RIEHIA 30
mg 1,2- “FFEISE TR EZS 15 min. SR
RAVERIHREZE 130 °C -4+ 20 min, FFHEE
230 °C Jin#k 30 min, #EEFEIR %2 160 °C, 48 30 min
JEBARE R S H R IR

B: H 10 mg ZBEPSER 4 Cu(acac), #1 15 mg
Z TBETR B 48 Pd(acac), ¥ f#TE 1.5 mL 1--+ /5 il
1.5 mL YR A T e i A A AR )
A.

1.3 ZEHFERoHh

X SR AR AT HHE F D8 FOCUS X-HF4k#i ok
Y (P E AR5, Cu K, #2(A = 0.154 nm) , 9
#10°-min”. T3 ERAEfE ] Hitachi H-600 25 5 Hy
T W (TEM) , I HL R 100 kV.

1.4 BN
H Ak 2 B Ad FH H Ak 2% T AR5t CHI 750D

200 nm

(LW RAE).

SHMARZ DL Ag/AgCl NS LI, g 5210
FAZZ M LA

TAERM . PR ZE 0.05 pm ALO; ¥
RAFARIOG , MIRTBA 0.1 mol - L AR TR Fi 2=
BT B S min, SR LT FRE 4
) PACu ¥ it (A 5% B) 3 5) M i 1 7 Ha b 3R A1 52
B2y, HLEhSEE AR A AR 15 min DABR AU
WA, HIRAMAERIKFR N 0.5 mol -L!
HCOOH + 0.1 mol-L" HCIO, Fi 5 SL 50 7 =18
AT
2 HR5H®
2.1 PdCu KRBT HIF SR AN R K L5 4 R AE

& 1 4 5142 PdCu-A Fi1 PACu-B 1 F kL 5 114
TEM B 0] LAFE Y, PACu-A S22 P4 EL  BRoIR g
Kb (B 1A), T PACu-B W B4 HEAY K AR
B KA 4R T (K 1C). Wikl PACu 40 KL TR 17
ARG MO RS A b4 5] o Pl 1B

Frequency/%

0 5 10 15 20 25 30
Diameter/nm

Frequency/%

0 10 20 30 40
Diameter/nm

Bl 1 #iFh Pd-Cu 440K THE i Y TEM SR BIORAR 50413 (B A LC PRI 30 A BR TR A4 TEM )

A B.PdCu-A; C.D. PdCu-B

Fig. 1 Transmission electron micrographs (TEM) and the corresponding particle size histograms of the synthesized Pd-Cu

nanoparticles(the insets in A and C show the TEM images at higher magnifications)

A, B. PdCu-A; C, D. PdCu-B
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Fig. 2 XRD patterns of the synthesized PdCu nanocrystals
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Fig. 3 Cyclic voltammograms of PdCu-A/GC(A) and

PdCu-B/GC(B) electrodes in 0.1 mol - L' HCIO,

and 0.1 mol - L' HCIO, + 0.5 mol - L' HCOOH

solutions (scan rate 20 mV - s™)
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Synthesis and Electrocatalysis of PACu Alloy Nanocrystals

WU Hai-bin, ZHANG Rui-zhong, CHEN Wei’
(State Key Laboratory of Electroanalytical Chemistry, Changchun Institute of Applied Chemastry,
Chinese Academy of Sciences, Changchun 130022, China)

Abstract: Monodispersed PdCu alloy nanoparticles were synthesized by co-reduction of Cu (acac), and Pd (acac), with
1,2-hexadecanediol. The spherical and popcorn-like shapes of PdCu alloy nanoparticles were obtained by changing the ratio of
mixed surface protecting ligands of 1-octadecene, and oleylamine or oleic acid. TEM and XRD measurements showed that both
PdCu nanoparticles are alloy nanocrystals dominated with(111) planes and the average sizes are (12.7 + 0.18) nm and (20.4 + 0.31)
nm for the spherical and popcorn-like PdCu nanoparticles, respectively. The electrocatalytic activities of the PdCu nanocrystals for
formic acid oxidation were evaluated by electrochemical cyclic voltammetry(CV). The result showed that the peak current density
of formic acid oxidation on the spherical PdCu nanocrystals is 6.5 times higher than that on the popcorn-like PdCu nanoparticles.
Moreover, by comparing the ratio of the current density of the first anodic peak to the cathodic peak, the spherical PdCu
nanocrystals exhibit better tolerance to CO poisoning than that of the popcorn-like counterparts. Chronoamperometric measurement
indicated that the spherical PdCu nanocrystals have better activity and stability for formic acid oxidation compared to the

popcorn-like PdCu nanoparticles.

Key words: PdCu alloy; nanocrystals; electrocatalysis; formic acid oxidation
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