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Scheme 1 Procedures for modifying PAN fiber
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Fig. 1  Effects of lanthanum nitrate concentration on Fig.2  Effects of bath temperature on the silver deposition
the silver deposition rate on the PAN fiber by electroless rate on the PAN fiber by electroless plating
plating a. without lanthanum nitrate; b. with 0. 01 g/L lanthanum nitrate

2.1.2 mEe e B2 8 AR [ E AR 30 o/ L AR 40 o/ L RIH R e 5 (£ 0,
0.01 g/L) T, Pl S99 S R ZR o ML 2 ml R0, R USRS 1 AR (MR @) , I EETE 30 ~45 C 2 JH]
I, GOk A PTR R B PRGE b T, YR RS A 45 °C I HTURR R SRR [ L i RS T RO I
JEE A2 A U A RIURR , 2R R 45 °C O, SRBE RN I R A [ el B B AR OB AR AE 5 i, S
) PN AR A B, b B A 7 2T 4 3 T HE 8 =2 i, ERORE (8 DR S O BT e BE L A AR A M) P R
R VIR AR (R b) IREETE 30 ~55 °C 2 [AIM, B A TTARE B 6 25 T3 O T s T hnpe , 24
MR 55 C i, HOURUE BEMEAT T [, (HU 5 R NI L BB LU, T3 SR PR 535 B I DU
X R TR B A B AL S PERE , LR TR ARV 5 5 T A LI IRIE i — RSB & 9
X SEPE S Wit TR P <R S AP B AN TR 1 A R R S, DT B TS INAR E AN S
oy B DR TR S T LA L AR DU RE A AT o w] AR M TSR P A L5 n] LB s SR A T
BUREE I FE— 7 R RE 0l NI IR B YR Re T R A RS R o 255 E o FEAL S B At A o
N T REFFRGS DU , HER RA B RS E TR, U0 1 s A SRR r) 3R B P A 55 °C O L
2.2 RIS

P 3 7 HAE [ 5 AR RRER KL 30 o/ L AT AR 40 g/L LI 40 °C AR (A] 15 min |, A [F] i 2 £
e 0(a) 0.0025(b) 0. 005(c) \0.01(d) .0.02(e) H1 0. 05 g/L(f) AP 4B TRAR I 70 A 141
Xof IO YBR[ - 4 REAR 43591 1053 486,275 132,169 F1 105 nm,, (i FR%5CE nl 60, SEAR W o A&
AR LT B S BT BRI R I8N, B R A8 20 I B0 A TR B A B8 S I Bk LA 1) 20
RIS A BB, S5 ORUS I 1 B BEETRORE LU ARURE 3 BROREAR X ST IR BB R UG o s L) deb s 19 20 4k
VEFRAE TH o 2 AT PR o, HA B i) W PR RE 7, TR ik, A b SCHAR AR 110 3 D Rl A T AN 22 AR
BT, LN BT I e sl AWM T AR A TS AT L SR T S AZ I B I T AR A A
[[IREENBAD LT Z YN N



PRIV AT < i - B M 20 2 4 A 2 R P A 10 P B Her A= P e 593

Intensity / %

0 1000 2000 3000 4000
Particle diameter/nm

P 3 TS JO0 R A T4 0 P e 2 R R0 RORE 1 119
KLAR S A1

a

0 10 20 30 40 50 60
20/(°)

Bl 4 ELLFUEITRE (o) ALZFPEREE (b, RIS

ke VRINAR 12 0. 01 /L) ) XRD 1]

Fig.3 Size distributions of silver particles in electroless Fig.4 X-ray diffraction patterns of the PAN fiber(a) ,

plating bath containing different concentrations of silver-coated PAN fiber (. without lanthanum nitrate,

lanthanum nitrate

a~f:0,0.0025, 0.005, 0.01, 0.02, 0.05 g/L
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c. with 0.01 g/L lanthanum nitrate
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0.01 g/L lanthanum nitrate )
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Fig. 6 Cathodic polarization curves of the silver Fig. 7 Cyclic voltammograms of the silver electroless

electroless plating bath in pH =12 and 13, 30 g/L
AgNO, + NH, -H, 0 + NaOH solution containing different

concentrations of lanthanum nitrate (a ~e. 0, 0. 0025,

0.005, 0.01, 0.02 g/L) with scan rate 50 mV/s
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Application of Lanthanum in Polyanaline Fiber's
Electroless Plating and Its Electrochemical Properties

XU Pengpeng, YANG Jie, YU Dan, WANG Wei"
(Key Laboratory of Science & Technology of Eco-Textile ,Minisiry of Education,
Donghua University , Shanghai 201620 , China )

Abstract Modified by silane coupling agents, polyacrylonitrile ( PAN) fiber was deposited with silver by
electroless plating with solution containing rare earth lanthanum. The grain size of the silver particle, the
crystal structure and surface morphology of the silver-coated fiber film, and the electrochemical property of the
plating solution were characterized by nano particle sizer ( Nano-ZS), X-ray diffraction ( XRD ), scanning
electron microscopy ( SEM ) , cathodic polarization curves, and cyclic voltammetry (CV) , respectively. The
effects of lanthanum nitrate on the speed of plating, quality of the silver film and electrochemical property of
the plating solution were analyzed. The results showed that the speed of metallic ion depositing and the quality
of the silver-coated fiber film were improved with the addition of appropriate amount of lanthanum nitrate in the
plating solution. With the concentration of lanthanum nitrate increase from 0 g/L to 0. 01 g/L in the plating
solution, the polarization degree was increased, and the redox current peak and the speed of metallic ion
deposition were also increased.

Keywords polyacrylonitrile fiber,electroless silver plating,lanthanum nitrate , electrochemical property



