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Abstract:
mechanism of Cr(IIl) electrodeposition in carboxylic acid salt-urea system. The results indicated that the trivalent

Cyclic voltammetry, steady polarization, and alternating current impedance were used to study the

chromium ion got three electrons by two steps in which one electron was got firstly and two secondly. The two steps
were all nonreversible reductions with chemical transformation. The kinetic parameters, such as reaction orders, Tafel
slopes, and apparent transfer coefficients calculated from the theoretical kinetics equation were agreed well with the
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experimentally measured ones.
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Fig.1 Cyclic voltammetry curves for Cr* cathodic

reduction
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Fig.2 Steady polarization curve for Cr* cathodic
reduction
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cathodic reduction
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Potential range VIV  E, /(kJ-mol™) E, /(kJ*mol™)
-0.90 38.16
from first step -0.95 36.60
to second step -1.00 36.38 36.41
(-0.90 V - -1.08 V) -1.05 35.87
-1.08 35.06
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Fig.5 Tafel curve for Cr* cathodic reduction
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Table 2 Comparison beween the theoretical values and experimental values on reaction orders, Tafel slops, and

apparent transfer coefficients

Cathodic reaction order b, o Anodic reaction order b, «
theoretical values 1 -0.1202 0.5 0 0.024 2.5
experimental values 1 -0.1206 0.499 0 0.0234 2.574

b.: cathodic Tafel slop; b,: anodic Tafel slop; a: cathodic apparent transfer coefficient; &: anodic apparent transfer coefficient

2) 24 FHAR A Ak A2 A ), BRI HL it mT L 2200
BRI L 3 T LA (A 3RS

i=3Fk,K Ci- exp ( @%@— ) (10)

Olgi
dlgC

_2.303RT
T 24B)F

%\ﬁa—2+ﬁl—

AT LA th, OB B S NABON |5 | =0

BHH (4 Tafel ’ﬂ?ﬁjv( e =0.024 (%

Bi=0.5, T=303 K), BHHR K21 e W% 26
2.5.

2 2 F0 T A BRI H Ak 2 s AL ERAS 3 i
27 SRR AL Tafel #H58 FMAZ i3 22 BOF1 52 56
FELE. HRFTAL BN 5 S g0 (B A — 2, B
5 Sz LB TE A 1.

4 FIRRMEERBIRIERT TR
12 H 1 SOW LB LA A Bl Ay R T I!

a=""+an, a1)
14

E:Z—"+(l—a)nd (12)

BN SE T EZE SR A S SR U Fill]
E’J%?iﬁyéﬁz n" RS RZ G W FREREG «
R IR (AL 13 BB v N IR HE R RS
ML, ¥ «=0.5, AT b 7 R 1158 FAR A BH )
FO A FRMAL 328 ZR 55, M TS UE 5 g LI,

LA RAD BRI GIEIE, n=, n'=0, n"=2, v=
1, Ma=0.5, a=2.5, 5 5 Rl &2 ) 2=0.499, a=2.574
AT

A AP BRI & MR PE P TR, ne=2, n'=1, n"=0,
v=1, Wa=2, a=1, FIEBRMEEAFF. BEFFR R 1
22 HL T IRV I T 3 4 T AL R 2 A5 SR (1),

5 % it

1) SRR e RSl ik th 4 A sg i R Bt
R, Cr BN 2 WAL 1 7, 23 548 1 4>
B 2 AN, BB SRRl 33 Cro s TR R A7

TE B G M b D) (A7 o A 3 1T A IR B, EL R R
2 R E AL E N IS B4R Tafel #3424
b=—0.1206, @=0.499, i=4.03x10" A-cm™2 A% Tafel

B b,=0.0234, €=2.574, v=1; Cr ) 4% 52 1% 9k %1
8 1, BRSO REGECH 0.

2) g T TRMIBIREER D, Crlc s+
BRI S AL, 75 30 Rl S g 8 g 24, iR
I N EL  Tafel Rh2  FRMALEE R BN HLBAE,
BSR4 R A — 3

References

1 Potter, R. J.; Schiffrin, D. J. J. Electrochem. Soc., 1986, 133(3):
547

2 Fawett, W. R.; Markusova, K. J. Interfacial Electrochem., 1989,
270(1-2): 119

3 Sarnaik, K. M. J. Electrochem. Soc. India, 1989, 38(4): 283

4 Hsieh, A. K.; Ee, Y. H.; Chen, K. N. J. Metal Finishing, 1993, 91
(4): 53

5 Kveta, M. O. J. Journal of Electroanalytical Chemistry, 1991, 308
(12): 203

6 Drela, .; Szynkarczuk, J.; Kubiicki, J. J. Electrochemistry, 1988,
33(4): 589

7 Bimaghra, L.; Crousier, J. J. Materials Chemistry and Physics,
1989, 21: 109

8 He, X.Z.; Gong, Z. Q.; Jiang, H. Y. The Chinese Journal of
Nonferrous Metals, 2000, 10(1): 95  [fa[iiiE, 28475, #EDUH.
A (4 E A4, 2000, 10(1): 95]

9 Howarth, J. N.; Pletcher, D. J. Appl. Electrochem., 1988, 18: 644

10 Wang, X. Y. Ph. D. Dissertation. Changsha: Midsouth Technical
University, 1996 [F56K. 1200030 Kb Hpg Dol K2,
1996]

11 Song, Y. B. Ph. D. Dissertation. Canada: Clarkson University, 2000

12 Deng, S. H. Ph. D. Dissertation. Changsha: Central South
University, 2003 [XR#keAE. 220083 Kb Rk, 2003]

13 Wang, Y. Y. Ph. D. Dissertation. Changsha: Central South
University, 2002 [z F-25008 30 Kb Rk, 2002]

14 Song, Y. B.; Chin, D. T. Electrochimica Acta, 2002, 48(4): 349

15 Zhou, S. M. The principles and research methods of metal
electrodeposition. Shanghai: Shanghai Science and Technology
Press, 1987: 124 [JH41 R /@ LR IR S P05 k. B
EREEROR B AR, 1987: 124]



