WAk 2 ( Wuli Huaxue Xuebao)

732 Acta Phys. -Chim. Sin.,2002,18(8): 732 ~ 736

August

—HREHERERTD Y-Mg-Co SRR BLFH &

TN

(PR S TR B, M

fRER A%
510275;

EAAES

VERINTE R AR, VET 810008)

E IR T ZHEFBK (DME) P Y () 1 Mg (D) K Co( IDTE Pe M B Ak 24T . 45 RE I,
Y(I) Mg( 1) &% Co(IDTE Pt MR b — 2B A AR R Y (0) . Co(0)Fl Mg(0). 7 301 K ), FI G IHRR %

243 5 2 Y Mg (C104),-LiClO,-DMF ' Mg ( 1) 94 80 R $U AL 338 RN 2. 95 x 10 cm? -

s™' A0 11;

CoCl,-LiCl0,-DMF H Co ( ID ¥ B R BURME 38 2500 1. 34 x107° em? + s~ Fl 0. 24; Y (NO;)s-LiCl04-DMF H
YD) I BER B AME 3 R ECN 1,68 x 1077 em? * s~' A1 0. 10. TEHAM EF —1.50 ~ —3.00 V(vs SCE) T 18
RO FEL TR, A5 2 2 8 T BOU% DR Y-Mg-Co & & lE, Hh Yy &4 3.88% ~ 58.66% ; Mg 75 i >

4.51% ~17.52%.

XEIE. 17,
FESES:

fH LA FLTRR,
0646, TG153. 1

Y-Mg-Co a4,

BEAE R AR5 171 oy 2 e iR e M 5 [ A AT
MIOCTE, BEA & m I &N M5 H 25 58K . 6 L 88
B 4 VAL R 4T v i L Td JE o R L g e i B
AR e LA R b, Tz T RALE ok
i A LR AR R . ik
FHALFAWISE TR IR T A A Y- Mg &
&0 IR KR R il 4 Y-Co A&, I T3k
RE AP R 85 4, pF9E & 1 —o0 Woc 2 T
T LA 4 . X T+ (RE)-Mg-Co —Jol"&A
GHEUAMRSED. XEEEREZERAE 41
il g, T AR, eFem . AU = T 7E
TR (DMF) %5 H HL DT AR 45 Y-Mg-Co
=IO E A, W TAHSCM B 12580 . Ak b
T -1.50 ~ =3.00 V(wvs SCE) FfHH {ii LT, 15
FIVBUE S RIFH Y-Mg-Co A 4 .

1 % I
S BT R H R (AR) 2895 6 AY 0. 4 nm

2001-12-10 W EI I, 2002-02-04 B EME SR . BE R A XE R (E-mail: ceslgk @ zsu. edu. cn).

B IL (H0671) Jo ) AR A SREL =34 (011215) % B H

PHREL

e id R %

A3 F O TR R ZE AL EL . JE/K Mg (ClOy),
(AR) Hi L1 Brisnl T #241t . CoCl. (AR) I LiC1O,
(AR) R FHE 45 fh Al H. 25 TR A B . Y(NOs) s Hi
Y20,(99. 9% ) F1 43 Br 4l () HNO, 28 fb 24 ) 7, 45
pn A E A TR 3] IRE (AR)ZH A THRAL AL | 52
I5 R B AR AR, TAERAR (WE) RE12 (f
0,072 ecm?, ¢: 0. 05 cm, [=0. 23 cm) F i i (A1
F1:0.20 cm?, 0. 20 cm x 0. 50 cm x 2), HoATALFE Ry
F B — K PE— e — K Ve — TR TG i — 781K Uk
—NEGE— T . 5B AR R, 2 H il o L
A R G RN T SR U (SCE), SCH BT Y
HIL O I AH T T SCE. SEER R A 99. 99% MY 30
min DU R IASR . LR EER©28+1)
CHESH FHAT . I HD-1A RIS - 8L
MREUR A A%, HDV-7C fhiRE TE LAY, 3086X-Y BR
Bl A T AR A I 5 FH Hitashi S-520 F4#iH
+ B 1385 M Oxford-ISIS 300 fETE T & &S
KRG, BIRGR 57 I D/MAX-3A X ST A7 0t

*HOE R A R T T S Ui ]



No. 8

Xk B A - — T RE P Bt Y-Mg-Co 4 4 TR Ha AL 27 1l 2 733

ST AR E AR ALK

2 HR5iHe
2.1 Mg(I).Y(II) #A Co( )7 Pt Bk ERIE
HZ1TH

2.1.1  Mg(I)7% Pt ¥ by f 4T

K7 5% DMF 19 #5232 R 8 IG, R I 52 36 i
HLiC10, 1FE R S Fe L fi# it . &l 1a 4 0. 10 mol -
dm ~*LiCl0,-DMF & W 6 IR AR 2 th 48 . i & 1a
ALHZ AR R 7E P UM B 9 B AR AR B 35 31 - 3. 31
V, AR 1. 22 v, BALZEE 128 4.53 V. 78
—1.26 V &b W BLE) AL EE T AT RE R AR R R PR R
B K BT & EC. B 1b 4 0.20 mol + dm !
Mg (ClO,)»-0. 10 mol * dm ~*LiClO,-DMF H* [ 11 &
fRZIER, AT LFE - 1. 61 V I A — 18 FE, i
VR —1.30 V. 5B 1a HE AT HOXT R F
Mg ( ID IR 5, Bl: Mg (1) +2e = Mg(0); a4 5}
TE —1.20 V Mz A — 44k, i Mg 9% AL, (H
S 0 T R 3 D e T LA LA 22 48K, 2B T
PLIA R Mg (1) F4 38 B AN T30 (1 72 AS () 41 4
R () PRI 2 MR 48, T LAE B o
3G K, Wl (E) BT RS . 1 E, —1Ino BI15 3
— &L, H—BIEW Mg (IDTE P B b —2
SEASANALE RN . T 1o HP R T g ] 5 g e
B CEy ) SUWEHAL (E,)Z 28 0. 23 V, X TR
[ LN, | Epss — Ep| =1.857TRT/ (an, F)™W, A 3K
TRHLATIZ I R AL «=0. 11,

0.15mA

- <

I R
E/V

—F

B1 MAFFREP(0.072 cm?) RN EHTEIRA R &
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Pt electrode in different solutions

(a) 0. 10 mol * dm —°LiClO, + DMF;
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Fig.2  Cyclic voltammogram of the system at
different sweeping rates

curve 1 ~ 5 corresponding 20, 50, 100, 200, 300 mV * s~
in 0. 2 mol * dm *Mg(ClO4): +0. 10 mol * dm ~LiCIO, +

DMF. T =301 K; WE: Pt(0. 072 cm®)
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Fig.3  Cyclic voltammogram of the system at

different sweeping rates

1

curve 1-4 corresponding 10, 20, 50, 100 mV * s~ ' in
0.2 mol * dm *Mg(CIlO4)> +0. 10 mol * dm~*
LiClO, + DMF. T'=301 K; WE: Pt(0. 072 cm*)
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Fig.4 Cyclic voltammogram in of the system
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Cyclic voltammogram of different systems on
Cu electrode (T =301K; v=50mV *s!)

(a) 0. 10 mol*dm Y (NO;)5-0. 20 mol-dm ~*Mg(ClO).-

0. 030 mol * dm —*CoCl-DMF, b ). 10Y (NOs);-0. 20
mol * dm ~*Mg(ClOs).-0. 030 mol * dm ~*CoCl.-

0. 030 mol * dm *CO(NH:).-DMF
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Table 1 ~ Composition and morphology of Y-Mg-Co alloy film prepared on Cu cathode at different deposition potentials
w(% )
E/V t/min Surface morphology of alloy films
Y Mg Co
-1.50 3.88 4.51 91.61 15 dark gray, brightness, strong adherence
-2.00 4. 68 6.17 89. 38 15 black, compactness, strong adherence
-2.40 6.77 9.63 83. 60 15 black, compactness, strong adherence
—-2.60 14. 53 17. 50 67.97 15 black, compactness, strong adherence
-2.80 18. 62 17.52 63. 86 15 black, poor adherence
-3.00 58. 66 5.97 35.37 15 black, coarse, poor adherence
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Fig.6 SEM of alloy film obtained by potentiostatic

electrodeposition at —-2.4 V
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Electrochemical Preparation of Y-Mg-Co Alloy Film from Dimethylformamide Bath*

Wang Jian-Chao'  He Feng-Rong  Liu Guan-Kun  Tong Ye-Xiang
( School of Chemisity and Chemical Engineeing, Sun Yat-Sen University, Guangzhou — 510275;
" Chemisitry Department, Qinghai Normal University, Xining ~ 810008)

Abstract  The cyclic voltemmetry method was used to investigate the electrochemical behaviors of Y (Il ), Mg
(IDand Co(1II) in Y(NO;)3s-LiClOs-DMF, Mg(ClO.)2-LiClOs-DMF and CoCl:-LiClOs-DMF systems on Pt cath-
ode. Experimental results indicate that the electro-reduction of Y (III ), Mg( II)and Co( II) to Y.Mg and Co is an
one-step irreversible in process. The diffusion coefficient and transfer coefficient of Y (Il )in Y (NO;);-LiClO,-DMF
system at 301 K are 1. 68 x 107> cm® * s7', 0. 10; Mg( II)in Mg(ClO),-LiClO:-DMF system at 301 K are 2. 95 x
10=°cm? * s7', 0. 11; Co( II) in CoCl-LiClOs-DMF system at 301 K are 1. 34 x 10™° cm® * s~ and 0. 24 respec-
tively. Y-Mg-Co alloy films containing Y from 3. 88% to 58. 66% and Mg from 4. 51% to 17. 52% were prepared
by potentiostatic electrodeposition on Cu substrate with deposition potential ranging from —1. 50 V to —3. 00 V(wvs

SCE). Their surface morphologies were smooth, adhesive, uniform and of metallic luster.

Keywords:  Yttrium, Potentiostatic electro-deposition,  Y-Mg-Co alloy,  Diffusion coefficient,

Transfer coefficient
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