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Fig.1  Relationship between current efficiency and electrodepo- 

sition time under different mass concentrations of SDS 
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Fig.2  Reaction principle of long-molecular-chain SDS gradually 

forming spherical micelles 
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Fig.3  Infrared spectra of different electrolytes: (a) 0.5 g/L SDS, (b) CuSO

4

-0.5 g/L SDS, and (c) CuSO

4

-1 g/L SDS 
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Fig.4  Interaction mechanism between Cu

2+

 and SDS 
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Fig.5  Linear sweep voltammetry curves of different electrolytes: 

(a) H

2
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 solution and (b) CuSO
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Fig.6  Current-time curves deposited at different step potentials on stainless steel electrodes: (a) CuSO

4

 solution, (b) CuSO

4

-0.5 g/L SDS, 

and (c) CuSO

4

-1 g/L SDS 
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Fig.7  Dimensionless curves of copper deposition on stainless steel electrodes: (a) CuSO

4

 solution, (b) CuSO

4

-0.5 g/L SDS, and 

(c) CuSO

4

-1 g/L SDS 
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Fig.8  Nonlinear fitting theoretical curves for experimental transient curves: (a) CuSO

4

, (b) CuSO
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-0.5 g/L SDS, and 

(c) CuSO

4

-1 g/L SDS 

0 10 20 30 40 50 60

-0.001

-0.002

-0.003

-0.004

-0.005

-0.006

-0.007

-0.008

-0.009

 �0.28 V curves of experiments

 �0.25 V curves of experiments

 �0.28 V fitting of experimental curves

 �0.25 V fitting of experimental curves

Time/s

a

–

–

–

–

–

–

–

–

–

i
/
A

·
c
m

-
2

 

0 10 20 30 40 50 60

0.000

-0.002

-0.004

-0.006

-0.008

-0.010

 �0.28 V curves of experiments

 �0.25 V curves of experiments

 �0.28 V fitting of experimental curves

 �0.25 V fitting of experimental curves

Time/s

b

–

–

–

–

–

0 10 20 30 40 50 60

0.000

-0.002

-0.004

-0.006

-0.008

-0.010

-0.012

 �0.28 V curves of experiments

 �0.25 V curves of experiments

 �0.28 V fitting of experimental curves

 �0.25 V fitting of experimental curves

Time/s

c

–

–

–

–

–

–



�2770�                                          ()*+,-!./                                           � 490 

� ��������

��

�5�

��

��	
���������� 

Table 1  Optimal nucleation kinetic parameters derived from Eq.(5) 

Solution Potential/V P

1

*

/µA·cm

-2

 P

2

/s

-1

 P

3

/s

-1

 P

4

/µA·cm

-2

 A/s

-1

 

–0.25 –5.18 0.86 0.14 –0.014 0.14 

CuSO

4

 

–0.28 –3.76 1.76 2.43 –0.015 2.43 

–0.25 –6.81 2.32 0.0094 –0.017 0.0094 

CuSO

4

-0.5 g/L SDS 

–0.28 –3.64 1.62 0.54 –0.016 0.54 

–0.25 –4.96 0.54 0.18 –0.013 0.18 

CuSO

4

-1 g/L SDS 

–0.28 –0.010 3.25 3.14 –0.012 3.14 
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Table 2  Absolute electronegativity of SDS of different mass 

concentrations at –0.25 V 

Molecular E

HOMO

/eV E

LUMO

/eV β 

0.5 g/L SDS –0.163 –0.082 –0.12 

1 g/L SDS –0.215 –0.072 –0.14 
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Fig.9  XRD patterns of copper powder prepared in electrolytes 

with different SDS concentrations 
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Fig.10  SEM images of copper powder prepared in electrolytes with different SDS concentrations: (a) CuSO

4

, (b) CuSO

4

-0.5 g/L SDS, 

and (c) CuSO

4 

-1 g/L SDS 
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Fig.11  Model of formation mechanism of copper powder in SDS mixed solution: (a) 0.5 g/L SDS and (b) 1 g/L SDS 
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Effect of Sodium Dodecyl Sulfate (SDS) on Copper Electrodeposition Behavior 

 

Diao Shuzhi, Wang Yiyong, Jin Hui, Liu Xianglin 

(University of Science and Technology Liaoning, Anshan 114051, China) 

 

Abstract: The mechanism of the electrodeposition process of copper with the addition of sodium dodecyl sulfate (SDS) was investigated 

by cathodic sweep voltammetry and chronoamperometry in the acid sulfate system. The results show that the electrocrystallization process 

of copper conforms to the three-dimensional nucleation/growth mechanism of Scharitker-Hill. The addition of SDS makes the deposition 

potential shift positively and reduces the cathodic polarization. When the SDS concentration is 0.5 g/L, the electrocrystallization of copper 

in the potential region from –0.2 to –0.28 V conforms to progressive nucleation, the nucleation relaxation time is prolonged, and the 

nucleation rate is reduced. When the concentration of SDS is 1 g/L, the SDS structure changes from long chain to spherical micelle. When 

the potential is –0.2 V, the copper electrocrystallization proceeds in a progressive nucleation mode. When the copper is in the potential 

region from –0.23 to –0.28 V, the crystallization is converted into transient nucleation, the nucleation relaxation time is reduced, and the 

nucleation rate is accelerated. 

Key words: copper electrodeposition; relaxation time; three-dimensional nucleation; spherical micelle 
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