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Table 1 Orthogonal experiment factor level

KF A-PEG/(g-L=") B-HVP/(g-L7') C-HP/(g-L7")

1 0 0 0

2 0. 09 0. 06 0.05
3 0.18 0.12 0.10
4 0.36 0.24 0.15
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Fig.1 Cathodic polarization curves corresponding to different concentrations of PEG, HVP and HP
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Table 2  Orthogonal experiment results
EES E17E A U L ik

ﬁt:ﬁ A-PEG/ B-HVP/ C-HP/ g/ 2%/ Ji&/
(g'L™Y) (g7 (gL7)  MPa %  pm

¥ 0.00 0.00 0.00 316.65 1.80 2.6l

2# 0.00 0. 06 0.05 368.79 2.36 2.17

3 0.00 0.12 0.10  377.65 2.45 2.03

4% 0.00 0.12 0.15  395.44 2.53 1.89

5# 0.09 0.24 0. 00 444.44 2.50 1.86

6" 0.09 0.06 0.05  443.46 2.69 1.83

7% 0.09 0.00 0.10  423.18 2.63 1.78

8# 0.09 0.24 0.15 458.19 2.82 1.66

9% 0.18 0.12 0.00  462.87 3.17 1.55

10 0.18 0.24 0.05  479.62 3.26 1.53
1* 0.18 0. 00 0.10 448.34 2.32 1.68
12# 0.18 0. 06 0.15 468.91 3.00 1.58
13* 0.36 0.24 0.00 474.13 3.52 1.45
4% 0.36 0.12 0.05  485.17 3.72 1.31
15% 0.36 0. 06 0.10 464.37 3.44 1.35
16" 0.36 0.00 0.15  460.19 2.34 1.47
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Fig.2 Variation trends of tensile strength, elongation and roughness of PEG, HVP and

HP corresponding test numbers
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Effect of additives on the performance and morphology of

5 pm electrolytic copper foil
FAN Binfeng, HAN Tianli, WANG Qingfu, PENG Xiaolin, PEI Xiaozhe
(Henan High Precision Copper Foil Industrial Technology Research Institute Co. Ltd. , Lingbao 472500, China)

Abstract : Electrolytic copper foil has been widely used in the field of new energy because of its advantages of high
strength and good ductility. At present, there are few studies on the factors affecting the performance of 5 pm
electrolytic copper foil. In this paper, the effects of PEG, HVP, HP and other additives on Cu electrodeposition
were investigated by single variable method. The effects of PEG, HVP and HP compound additives on the
performance of 5 um electrolytic copper foil were investigated by orthogonal test, and the effects of different
additives on the appearance of 5 pum electrolytic copper foil were compared. The following conclusions were
reached; PEG and HVP can enhance the polarization, and the polarization increases with the increase of the
concentration. HP can depolarization, and the depolarization increases with the increase of the concentration. The
optimal concentration of the compound additive was PEG 0. 36 g/1., HVP 0. 12 g/L. and HP 0. 05 g/L., and the best
properties were tensile strength 485.17 MPa, elongation 3. 72% and roughness 1.31. Compared with a single
additive, the surface of the composite coating under the optimal ratio of composite additive is more uniform and
smooth, and the particles are fine.

Key words: 5 um electrolytic copper foil; copper deposition; compound additive; polyethylene glycol (PEG) ;
hydrolyzed protein (HVP) ; sodium thiopropanesulfonate ( HP) ; copper foil performance; micromorphology



