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Effects of Additives MPS, DDAC and CI on the Copper Foil
Electrodeposition

WANG Yu', LIU Liyun', DU Rongbin"", LIU Tao', LU Binghu’, LI Dashuang’
(1. School of Chemistry and Chemical Engineering, Anging Normal University , Anging 246133, Chi-
na; 2. Anhui Tongguan Copper Foil Group Co. , Ltd. , Chizhou 247100, China)

Abstract: In this paper, the effect of additives on copper electrodeposition mechanism was studied,
and the influence of MPS, DDAC, CI on copper foil electrodeposition was studied by using the control
variable method, so as to explore the synergistic effect of MPS and DDAC on the crystal preference and
micro morphology of copper foil. The results show that under the condition that the basic copper plating
bath is determined, the presence of MPS alone can increase the cathodic polarization and nucleation
number density, and reduce the diffusion coefficient of Cu®; DDAC can increase the cathodic polariza-
tion, and its concentration has a negative correlation with the diffusion coefficient of Cu®™ and a positive
correlation with the nucleation number density; CI itself has no obvious effect on the cathodic polariza-
tion, but will change the nucleation mode of copper during the process of electrocrystallization. When
MPS, DDAC and CI” work together, as the MPS concentration increases, the diffusion coefficient and
nucleation number density eventually tend to a certain value. When the MPS concentration reaches 10
mg/L, only (220) crystal face is preferred, and the coating has the best flatness.
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Tab.1 Non-dimension expressions for instantaneous and progressive nucleation of Scharifker-Hills model

I, =0.6382zFDc(kN)"”
1.°t, =0.1629(zFc)’ D

W st P A% LA
I 1.2254
I’ 1.9542 = = 1—exp[-2.3367(1/t,)I}
= (1 exp[ 1256401, 1 1, SRR
" 12
, 12564 | 4.6733
™ NmkD m "\ AN, mk'D

I,=0.4615zFD **c(k'AN,)"
I,%t,=0.2598(zFc)’ D

Horp T R B, o TR R R a1 N
CTTs Mk i e K HL IR 28 B, ¢, oA L, W 6 B s [] , 2z
TR B B BE R BT, D ML Y B RS, e

VL TR, M p R4 JE DURRURA 0 B R I S
NN, A A% B0 B A e KB T, Ak 1A i
B kA kR SEBR AR R A S H L

®2 BUFNRKSECEE

Tab.2 Electrochemical test parameter range
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Fig.2 CTTs in acid cupric sulphate electrolyte at different MPS concentrations and —0.8 V (a) and correspond-

ing non-dimensional curve (I/I,)* ~ ¢/t (b)
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Tab.3 Diffusion coefficient D and Nuclear number density
N of copper electrocrystallization on copper elec-

trode in the presence of MPS

MPS i £/ (mg:
0 2 4 6 8 10
L)
D/(107 em*s') | 1.254 | 0.996 | 1.069 | 1.138 | 0.818 | 0.810
N/(10° cm™?) 0.589 | 0.847 | 0.690 | 0.649 | 1.203 | 1.215
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Fig.4 CTTs in acid cupric sulphate electrolyte at different DDAC concentrations and — 0.8 V (a) and corre-

sponding non-dimensional curve (Z/I,)* ~ #/t, (b)
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Tab.4 Diffusion coefficient D and Nuclear number density
N of copper electrocrystallization on copper elec-

trode in presence of DDAC

DDAC ik J&/

0 2 4 6 8 10
(mg'L")

D/(107 cm?-s!) | 1.254 | 1.228 | 1.020 | 1.015 | 1.005 | 0.862

N/(10° cm™?) 0.589 | 0.601 | 0.827 | 0.831 | 0.839 | 1.141
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different concentrations of CI”
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Tab.5 Diffusion coefficient D and saturation nuclear num-

ber density N, of copper electrocrystallization on

copper electrode in presence of Cl™

ClI k)% /(mg-

0 10 20 30 40 50
L)

D/(107 cm?s') | 1.254 | 0.393 | 0.316 | 0.415 | 0.313 | 0.413

N./(10° cm?) 0.589 | 4.861 | 7.593 | 4.602 | 7.632 | 4.625
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Fig.7 LSV curves of copper on copper electrodes under

different concentrations of compound additives
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Tab.6 Electrode coverage in the presence of composite ad-

ditives
MPS ¥ Ji£/
0 2 4 6 8 10
(mg-L")
0 — 0.929 | 0.952 | 0.905 | 0.371 | 0.787
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Fig.8 CTTs in acid cupric sulphate electrolyte at composite additives and — 0.8 V (a) and corresponding non-

dimensional curve (1/1,)* ~ t/t, (b)
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Tab.7 Diffusion coefficient D and nuclear number density
N of copper electrocrystallization on copper elec-

trode in presence of compound additives

MPS #¢ % /(mg-

0 2 4 6 8 10
L)

D/(107 cm*s') | 1.254 | 1.053 | 1.048
N/(10° cm™)

0.890 | 0.895 | 0.895
0.589 | 0.801 | 0.805 | 1.106 | 1.009 | 1.009
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