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1200 g/L NiSOs- 7H,O , 10 g /L NaCl, 30 g/L HsBOs;, 25¢g/L

CsHs07Nag- 2H,0 pH 0.1 mol/L HC , 3.5+£0.2 ,
) . 25 35 ,
N2 20 min Oy, ( 0.68 cm?) ,
: : 0.68 cm? , 6" , :
, 500 2 000 rpm, -1.0 -1.4V(vs.
SCE)
:D/ max-  AXRD ( ) IMIX- C X
( PGT ) XSAM900 XPS( Physca Hectronics ) MICROLAB-310-F
AES( V G Siientific)  $550  SEM ( ).
EG&G. ,
, , 1cm?,
Model 352 , 5wt % ,
0.1mv-st,
+5mv, 25+1
2
2.1
1
, 1 -1.0V
Ni2*
;2 ‘ ' * '
1] 0.4 0.0 -0.4 -0.8 -1.2 ~-1.6
) E/V{vs.SCE)
-0.9v,
oV , 1
0.4V, Fig. 1 Cydic voltammorgrams of Pt dectrode in different -
; 3 lution withpH=3.50 Scan rate: 10 mV-s™*
2 8.262 g/L WE. rotatir.19 rate: 0 rpm
Scan potentia range: 0.4 1.4V (vs. SCE)
GeCls 1: Fundamentd olution;
-12vV , 3 2: Fundamenta solution + 40.00 g/L NaH,PO;:
1 ) 3: Fundamenta solution + 40.00 g/L NaH,PO, +
e, 8.262 g/L CeCl;
, . , -0.44V
: pH H* sl 2 3,

, , NaH, PO, CeC|3 H+
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L 1
2.2
2 Ni Ni-P Ni-Ce P ,
) ( 0. 68
cm?) ,
200 m, Ni Ni- P , .. — AN . . .
. 4 0. 6 0.2 -0.2-0.6-1.0
» Ni-Ce P ! ! E/N (vs.SCE)
2 000 rpm - 1.2V (vs,SCE) pH 3.50 CeCl3
33.5 mmol/L , ; 2 5wt %
(scp). 2 ,
, Fg. 2 Anodic linear sweg curves in
+0.6V 5wt % neutrd dium chloride
0.5 mA , lution
Scan rate: 10 mvV-s™t;
2.3 WE. rotating rate: 0 rpm
, Scan potentid range: - 1.0
1 1: Ni; 2: NirP dloys; 3: Ni-
' . Ce P dloys
1

Tab.1 The efect of codegpodtion condition on the corroson red stance and corrponent of coatings

Chemicd

Ced 3 concentration / mmol/ L WE. Rotating rate/ rpm Cathode potentid / V (vs. SCE)
Compostion
Roand Eceer 6.7 134 201 XRS5 60 0 50 100 150 200 -0 -11 -12 -13 -14
Ni/ wt % 641 628 6.5 601 51 8.5 71 628 608 599 93 8.0 580 695 8.3
Pl wt % 95 97 L0 1209 12 1 BO 17 w1 106 46 70 121 18 96
Cel wt % 6.4 215 285 20 207 34 109 X4 82 204 22 130 300 B7 52

Ro/ Kem? 169 181 209 %7 268 81 B0 280 256 29 1209 285 68 286 167
Ecorr/ V (vs. SCE) - 0.147 - 0.135 - 0.114 - 0.097 - 0.084 - 0.221 - 0.174 - 0.098 - 0.085 - 0.07L - 0.147 - 0.099 - 0.079 - 0.104 - 0.128

2 000 rpm, -1.2V, pH 3.50, 30 ,
33.5 mmol/L
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’ Ni- P o Ni-P alloys
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! [ 30 36 42 48 54 60 66 72 78
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3 X-
2.5 Fg.3 The X-ray diffraction patterns of Ni, Ni-P

dloys and Ni-Ce- P dloys

Ni-Ce P X - ,
, " Nigp: ..
854.7 eV ,853. 6 eV ; Cezq: 883.3 eV ,901. 3 eV ; Cey : 8
110.6 eV ; Py: 132.2 eV
4 '
0 (51,
X- ( 6)
: ce 4t
X Ni-Ce- P
0 , 6 a
Ni: KL (7.460 89 keV) KL (7.478 15 keV) -
KM (8.264 66 keV) KM . (8.328 6 keV)

X ; P:

KL (2.0127 keV) KL (2.013 7 keV) 4

X :b) Fig.4 The SEM Photogragph of the Sur-

, Ce:M N (0.899 3 keV) M N face of Ni-Ce P dloys
vV (0.8807kev) M O  (0.862 keV) X (61
ce 4t s5d , XPS , Ni- Ce- P
0 , 6 X
, 1

24 © 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved. http://w
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, 0.2V ,SEM A. W], Rotating rate: 500rpm
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. o [11] Ce 85.4 0.200 37.00
y ) P 119.6 0.550  7.48
2+ 2+
Ni , Ni C 273.2 0.140 7.16
, ceEt Ni2t N 386.0 0.360 2.53
0 515.0 0.880 18.57
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Codeposgtion and Corroson Reds stance of
Nickel- Cerium- Phogphorus Amcrphous Alloys

LI1U Jiang' ", JIAN G Xiong® . JIANG Lin-cai® , ZHU Ze shan'
(1. Dept. oi Chem., rFujian Teachers’ Univ., Fuzhou 350007, China;
2. Dept. of Chem., South China Normal Univ., Guangzhou 510631, China)

Abstract : The posshility of electrodepostion of rare-earth aloysfrom aqueous bath wasinves
tigated us ng varous techniques such as linear potentia sweeping, cyclic voltammetry , electrode-
poston at constant potentia etc. The Ni-Ce P dloyswith different cerium content were electrode-
podted from a weakly acidic olution containing CeClz , NaH,PO, and  on the crystal structure
and component were characterized by XPS, AES, XRD and SEM observation. The codgpodts
were found to be more highly corroson resstent than that of Ni- P amorphous dloys by measuring
polarization red stance and corroson potential. The effectsof codepostion conditionson the corro-
don red stance were discused. The concluson is that the codepodtion of cerium can dgnficantly
improve corroson resstance of the Ni-Ce P dloys, which increases with increasng the cerium
content in the coatings. The codepodtion mechanism of Ni-Ce P was preliminarily explored; un-
der the existing experimental conditions and based on the resultsobtained, it is suggested that the
codepostion of Ni-Ce P islikely to occur by an induced codepostion mechanism.

Key words: Ni-Ce P dloys, Amorphous, Induced codepodtion, Polarization red stance, Cor-
roson potentia
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