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The Role of Surfactant in the Electroless Copper Plating on Ceramics

ZHU Yan, KONG Xiao-yan, JIANG Qian, WANG Wei-yan
(College of Chemical Engineering, Wuhan University of Technology, Wuhan 430070)

Abstract: Effect of adding CTAB, SDS and Tween—80 in the electroless copper plating bath on the deposi-
tion rate and bath stability were studied in this work. The optimal concentration of the three kinds of additives
has been determined. The surface morphology. composition and crystal structure of the copper deposits was
estimated by SEM, EDS and XRD, respectively. The electrochemical behavior of plating bath containing dif-
ferent surfactants was investigated by the linear sweep voltammetry. The results show that the addition of
surfactants, which significantly increases the deposition rate and improves the stability of plating bath. The
optimal concentration of CTAB, SDS and Tween—-80 is 1mg/L, 20mg/L and 5mg/L, respectively. Adding
SDS magnified the particles of copper deposits for increasing the deposition rate. Adding CTAB and Tween—
80 thinned and densified the particles of copper deposits. The crystal size of the copper deposits has changed
slightly. The copper deposits contain 100% of copper and its crystal particles have the characteristics of a face
—centered cubic crystalline structure. The LSV shows that surfactant improve the process of electroless copper
plating by enhancing the catalytic oxidation of formaldehyde, densifying the particles of copper deposits.
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Fig. 1 Effects of the concentration of surfactants on deposition rate
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Fig. 2 Images of the copper deposit
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Table 1 Effect of the concentration of surfactants on de-

composition time of plating bath

¢/mge«L') 0 1 2 3 4
CTAB
t /(min) 7 30 75 91 >300
o/(mg+L°) 0 10 20 30 40 50
SDS

t/(min) 7 7 8 6 6 6

¢/(mg+L") 0 5 10 25 50
Tween—-80

t /(min) 7 >720>720>720>720
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Table 2 Characteristic peak relative intensities and crys-

tallite size of the copper deposits

Surfactants Crystallite Relative intensities

concentration/(mg * L ') size /pm T(111) 1(200) 1(220)

0 0.51 100  46.8 16.5
CTAB 0.50 100 42.4 14.3
SDS 0.52 100 41.5 15.5
Tween-80 0.51 100 55.3 20.7
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Fig. 9 The scratch images of the copper deposit
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