2011 4E 4 A

25 % 2 VN 4

XEHS: 1001-3555(2011)02-0138-09

B AR OB B R AR LT R R AT

L Rk, sk
(P EERRE BE 2 N A BT BT, St 5 PR AL U R B RSB0 3, 1 2291 730000)

B E: DRILUR OSSR (PVP) , £ R A SR, SRS E SR (AgCl, Ag) PR & B T
ARLL. @it SEM FI TEM RAL, WEWI A BURGORLA RHESUY —, BRL & BARD. IF HRBLLL AgCL i Ffi 65 18
IERRE AR HE O 200 7247 (SNWH) | T LA Ag Dy i & UK AR FE Ol 30 ZE47 (SNWL) . DASRZAK LAy i
AT SRV (ORR) BAEALHH]. Sl IR PR LR IE , R BURGORE Rl R B AIE M, SV 4RI It
R -0.17 Vi, il iy - 0.45V 7ty , RN O, 3 B4 HFFERMIMRT AR LR 90K 4
VPO meRA —E MHIRTT ). QX T SNWH, I EES 05 2. 0 mol/L 8 Z 2% 104 0.5 mol/L itf, Hifift ORR 17
HABRIEYE. LB R A BT TARGOKRZE AL AL ORR, J IS % B (4 52 IR A NG 4n 1 < FR B < e <

Vol.25,No.2
JOURNAL OF MOLECULAR CATALYSIS( CHINA) Apr. 2011

SR
X B R AR RIL; ARG Uk
HESES: 06433 SCERFRIAED: A

TC18 A A AR F Tt ik 2 i SR} 3l 114 [ A
F 4 AR JEUR W (ORR) . ORR &2 — 2 H
TSR HHT PRI (40 PV, Pr-Co,
Pt-Fe, Pt-Ni 5) Ay S L AL ORR S d5c 4 1Y)
Akt (B T PR RS B B, e R A
PR AR, B PR AR T R
BN TR IR R P R PeBE R HEAL R S
BFFERIBE . TEmREA TR, — sl Propb kLR
AT PEBCE IS AR/, (B AR H A B b AT LA
VA AR

T3H 1 TAE R B S RS R SRR v,
M Bl S WE 2 AN L RE S A2 A B AR DX, T Pr 7
HEAL A UL IR A B S SO I, T0A I FEE. iX
FERL 232 W P LA 16 77 F A A 800k Bt Y 3 8.
DR, P AORE R Tl P Y BLAT BTV RE 1Y B AR AL
FIBOF SRy B, HATHFFE R BA HiRERe 1 ny ]
WAEILTA RuSe,, CosS,, PiBi,, GJ&INKEC A
AR Ag A R HEA DA B A SR B
MR T, ARG R NS T, L Ag B fifb
FIBPFTAE AR Z 3 T — B "™, 2004
4, L. Demarconnay 25 ¥4 Ag/C H T RSB IEIX
I, &I Ag/C A AL SR TS P, TR

Wi B HA: 2010-12-01; {&[E] HHF: 2011-01-08.

ML PU/C REAE AT TR SR A R

HRT, ST 94KALT A TE S0 0 SRS 19
F A (9 B 7 30 L A0 X AR A KBTI 1
T U B A ASSCHIFSE T AR AR SR i vl 11 B
BRI b REALTERE. A DA AR L AR B 2 F
A R AR T EERRE ST, (EUE R L IE
JEERAYRE DT, BEIAARAIRE T4k I 5 H
AN HAT R, RAPUREPERE. IR H AT
AN AR FE A ER A K 2 R AT 1R A RO T e
LB e NI AT BRI RE ).

1 LWEta

AR U A K 2 (SNWH) A1) TR 3 J5 ik 4l
#. T 10 mL ¥R BE R 0. 36 mol/L PVP [ 2, — i
(EG) %k, THEUREIRH Az 170 °C, [BlF 1 h,
VW HR G 8 A O AR A SRR A 10 L,
0.1 mol/L NaCl [ EG &%, B Smin. HEEIAM
Ji£40. 06 mol/Lf#] AgNO, ) EG %4 10 ul, 3% 5
min, 153 AgCl By &aF. 105 2I RN 10 mL &AL
0.06 mol/L AgNO, ¥ EG &%, 5 ~7 min [N N5
FE170 CTF, 4kZE 1m0 15 min, B S5 2 INTA,
B R, SRS R KA. B R AR

HETE: BHFESLMIFZE(973) 18150 B (2007CB613305, 2009CB220003 ) .

EEE: L R, J,1970 £ A, AL



2

il BLAF : SRAOREAG ] & X AL IS R P REWF S 139

FUpiE, MiGHrE SR, ¥ 2 EG Sk F L, 15
PRI ATIK A EUITE, INATCK CEEGET, FUTiE s
HEITEK OB b, A8 2000 rpm B.070 B 1S min,
DLVE I JOK CEEPES, R e Es.0 3 Ik, %
FIBETEARGUOKR L R B PVP Wi, B Jais15 3
PIERAIKREL 73 B2 TR S lEH. K AR LR 40 oK
2L (SNWL) iyl 45 5 SNWH [y il £ J5 AL, &
BEEESIN NaCl (1) EG ¥ AN 1A 5K,

BRANK 2 1) R AE 14 L I T i R AE (SEM)
K JSM - 6701F ¥ 37 & 5t BU A L B8 ( H A -
R SAt) , s =430 5 kY. i SR B
BEFRAE (TEM) FlHL AT 51 4E R FH] JEOL - 1200EX
WA (H AR 02w, s o 80 kV.
7E D/max-RB %Y X S A7 (Philips ) _F € {1k
5 XRD &, % Cu Ka 574k (0. 15418 nm) , &
=250 kV, B 60 mA, F4553 % 0. 5°/min, 26
A 30° ~80°. UV-vis JGiEMIR R ] HP8453 A UV-
vis 736G EETH(HP) .

P EARR 3 mm PR (GC) , &6 /5T

TEBARIE 0.3, 0.05 pm (58 AL 50 BOR I T B
(o AR R TS T DG, SRR L3 i A5 10 7 ol L
ORZME T HE B R IO B AR 4 Kk £k SNMH Rl
SNWL 4% 4 mg, FH R 6 H 73 5 4 B 7E 10 mL,
JRAEHE N 0. 2% B Nafion /KB, T il B e
7204 mg/mL 4R 44 K 42 19 Nafion i .
10 minfi BRI MBI 25, B 6l T4 75 B e LA
Fim, RE=ET AR TR WHEER
34 pg/em’. WAL AP BE TR T = B R 4,
CHI660A Fifk e TAEuG. LUEAIH ALk (SCE) 4
Z L, DL PR B . T GRS
NaOH [E (A 8E H] ) 1 mol/L (435 A Dy H A .
SCYATIE Al N, BR 9 OP B4, B S R
Pteai, AR R TIE.

2 £RE5WIR

2.1 $RYNK 9 SEM 1 TEM R4
YN R R B9V S kS R R R 45 R an T I
Fis .

K1 AR FE SRR L (SNWH) B9 SEM(A) FI TEM(B) B R, KA R B v A5 B
Fig. 1 SEM image (A), TEM image (B) and corresponding SAED patterns of high aspect ratios of silver nanowires (SNWH)

K2 R KRAR LR SR KL (SNWL) (9 SEM(A) F1 TEM(B) BER-, S AR 84 H 5-R7 5 AR A
Fig.2 SEM image (A), TEM image (B) and corresponding SAED patterns of high aspect ratios of silver nanowires (SNWL)
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Fig. 3 XRD patterns of the silver nanowires
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Fig.4 UV-vis absorption spectra of the silver nanowires
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Fig. 5 SEM image of production at dripping double NaCl
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Fig. 6 Cyclic voltammetry curves for SNWH modified GC
electrode in N, saturated 1 mol/L NaOH solution between

-0.8and 0.5 V at0.1 v/s
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Fig.7 Cyclic voltammetry curve for SNWH modified GC electrode
in N, saturated 1M NaOH solution between —0.5 and 0.9 V at
0.005 V/s. Zooming in C, peak is the inset, between 0.45 and
0.6V.

2.5 SRIAREBENPESN

TE LA IR B, R EE] 1 mol/L,
£ -0.5 £ 0.9 V [RFEE AIE L SNWH i B T
VERUAR AT IR 2 2k, 5 A A B B R AR
LZRATLE, 3 EIE 8. MR B, fEARNRE
i b, i A AR, R AL
W, PRk E Ak, HRE A ALIE R0 T0. 37
#]0.74 V Z (8. FEFIRR AN, HEELE0.37 V ]
0.55 VZIRRYALL, 75 Ag BLAAL N AgO J5, 7E
0.68 VIHEL 1 H By — A LI, fEHE PR BA)



142 74 S R | S (4 5525 &
i, PR AL, 7£0.45 V U H—4 4 %
B . 1 Y e 4 Al 0 I
4 2+ //Il

Current / 1e-54
S
T

: —--1mol/LNaOH+1mol/L methanol
-4 L ! L L ! ! !

-06 -04 -0.2 0.0 0.2 04 0.6 0.8 1.0
Potential / V'vs SCE

&l 8 SNWH 4 LAl 7E N, 4 Ay 1 mol/L NaOH FI
1 mol/L NaOH + 1 mol/L methanohl 5 [1 & ¥ {k 4 il

%, FHEE -0.5~0.9 V, F1##= 0. 005 v/s.
Fig. 8 Cyclic voltammetry curves for SNWH modified GC
electrode in N, saturated 1 mol/L NaOH and 1 mol/L

NaOH + 1 mol/L methanol solution between —0.5 and 0.9
V at 0.005 v/s.
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Fig. 9 Cyclic voltammetry curves for SNWH modified GC
electrode in N, saturated 1 mol/L. NaOH + 1 mol/L methanol

solution between —0.5 V and 0.5 V, and between -0.5
and 0.9 V at 0.005 v/s
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Fig. 10 Cyclic voltammetry curve for SNWH ( AR200) and
SNWL (AR30) modified GC electrode in N, saturated and

0, saturated 1 mol/L. NaOH solution, between —0.8 and
0.2V at0.05 v/s.
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Fig. 11 Tafel polarization curve for SNWH ( AR200) and SNWL
(AR30) modified GC electrode in O, saturated 1 mol/L NaOH

solution at 0.01 v/s
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Fig. 12 Cyclic voltammetry curves for Ag nanowires modified
GCE in O, saturated 1 mol/L NaOH solutions at various scan
rates (0.01, 0.03, 0.05, 0.07, 0.1, and 0. 15 V/s):
(A) AR 30; (B) AR 200. The inset indicates the

dependence of oxygen reduction peak current on square root

of scan rate.
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Fig. 13 Influence of alcohols on the activity of silver

nanowires towards ORR in O, saturated 1 mol/L NaOH solu-

tion: (A) AR 30; (B) AR 200, scan rate: 0.02 V/s
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Synthesis of Silver Nanowires and Studies on its Electrocatalytic
Activity of Oxygen Electroreduction

NI Kun, LU Gong-xuan
(Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences
Tianshut Zhong Road 18, Lanzhou 730000, China )

Abstract: The paper focuses on the easy and fast synthesis of silver nanowires, and the catalysis activity of for oxy-
gen electroreduction reaction. AgCl, PVP, and ethylene glycol (EG) were used as soft — template, and reducing a-
gent, respectively. And different aspect ratios of silver nanowires were synthesized with different seeds ( AgCl and
Ag). By the characterization of SEM, TEM and others, a large quantity of nanowire with a little of nanoparticles
was achieved . It was found the aspect ratios of silver nanowires were about 200 (SNWH) with AgCl, and the oth-
ers were 30 (SNWL) with Ag. It was found the catalysis activity of silver nanowires was obviously and the onset re-
duction potentials at about —0.17 V and the reduction peaks at about —0.45 V were observed from cyclic voltam-
metry curves. The current values of reduction peaks on SNWH and SNWL were 3.01 x 10 °A and 2.42 x 10 A,
and the slope data of Tafel curves were 94 and 96 mV/dec respectively. Those above results implied that the activi-
ty of SNWH was better than that of SNWL for ORR. The difference of the activity might be due to the different spe-
cific surface area of both silver nanowires. The result indicated that both silver nanowires were alcohol-tolerant for
ORR. The effects of alcohol on the loss of ORR activity for silver nanowires follow the order; iso-propanol > etha-
nol > methanol.

Key words: silver nanowires; aspect ratio; oxygen reduction reaction; alcohol-tolerant



