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Studies on the additives for 6 pm medium resistance and high elongation
lithium copper foil

Zhu Jie, Bao Nengyuan, Yue Qunzhou, Guo Xiaohui, Bai Weidao, Zhang Yajuan®
(Jinchuan Group Copper Co. , Ltd. , Jinchang 737100, China)

Abstract: In order to prepare double-sided electrolytic copper foil for lithium battery with tensile and
extensibility properties and smooth coating at the same time, the research and development of additive
formula and additive combination were carried out in this paper. Production experiments were
conducted using on-site processes to study and characterize the morphology and structure of copper foils
prepared under different formula conditions, and physical properties such as roughness, glossiness,
and tensile strength of copper foils were tested and analyzed. The results showed that when the additive
combination was selected as collagen protein-bis- (sodium sulfopropyl) -disulfide (SPS), polyethylene
glycol (PEG) , hydroxyethyl cellulose (HEC), and the additive concentration was collagen 1.5 mg/L,
SPS 1 mg/L, PEG 1 mg/L and HEC 2 mg/L, the physical properties of the prepared copper foil are the
best, with tensile strength>=340 MPa and elongation=9.0%.
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Tab.3 Effect of experimental additive 1 (AESS)

. igﬁ‘l’ﬁﬂfﬁﬂ/ A?ﬂ]i Bﬁ']i C?f'li SRS Eifi Rz/ Brhism R/ A A/
(mg-L™") (mgL™") (mgL™") (mgL™) pm MPa %
1 0 1.5 1.0 1.0 255 1.40 320 3.8
2 0.5 1.5 1.0 1.0 240 1.55 351 4.1
3 1.0 1.5 1.0 1.0 196 1.54 355 7.8
4 2.0 1.5 1.5 1.5 245 1.62 354 7.1
5 2.5 1.5 2.0 2.0 260 1.62 356 7.2
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Fig.1 SEM images of copper foil surface under the formula conditions of experimental additive 1
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Fig.2 SEM images of copper foil surface under the formula conditions of experimental additive 2
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Tab.4 Effect of experimental additive 2 (HEC)
SEERUS NI/ AF/ B/ CHl/ X s g/
Jim 17 7;| N g n g i g SEPERE/GS %ﬁﬁRZ/pm b3 G120
(mg'L™") (mg'L™") (mg-L™") (mg-L™") MPa
1 0 1.5 1.0 1.0 55 3.12 310 34
2 0.5 1.5 1.0 1.0 60 2.44 378 4.0
3 1.0 1.5 1.0 1.0 95 1.87 367 8.7
4 1.5 1.5 1.0 1.0 150 1.85 361 8.9
5 2.0 1.5 1.0 1.0 211 1.54 355 9.3
6 2.5 1.5 1.0 1.0 120 2.11 332 9.0
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Fig.3 XRD spectra of general resistance and medium

resistance high resistance lithium copper foil
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Tab.5 The test results of industrialization experiments

HE | B /um (g%niii/z) A5 Ra/um | S510 Rz/um | B} Ra/um | B 1 Rz/um r‘%ﬁiﬁ:jﬁfﬁ/ TR A /% | B OGP
R 1 6 53.45 0.29 1.62 0.24 1.57 352 9.1 154.2
KA 2 6 53.65 0.28 1.52 0.24 1.61 349 9.3 126.5
K3 6 53.52 0.31 1.71 0.23 1.73 346 9.3 112.2
K 4 6 53.22 0.27 1.64 0.22 1.67 353 9.7 101.3
K S 6 53.25 0.32 1.78 0.25 1.99 348 9.6 103.5
K 6 6 53.24 0.32 1.75 0.26 1.84 361 9.1 128.4
K7 6 53.15 0.29 1.55 0.25 1.48 360 9.3 134.3
K 8 6 53.55 0.31 1.63 0.26 1.69 354 9.5 107.7
FEfH 9 6 53.14 0.28 1.74 0.24 1.59 357 9.4 140.2
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Tab.6 The testing benchmarking data of 6 pm lithium copper foil and company A
Sz H MD Hi 5/ (kg-mm ) MD ZEfH % /% M2 FE/(gm™?)
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N 2EA 7 —0.35 4
W7 MR I HERRT " BT G|
B 38.18 37.41 9.47 10.25 54.82 55.05
FEAR 2 37.22 36.44 9.26 9.22 52.94 5291
FERL3 35.26 34.14 9.07 9.59 53.55 53.58
B 4 34.46 34.40 10.08 9.24 53.89 53.98
RS 36.29 36.94 9.09 9.33 54.57 54.55
e 6 36.28 35.87 9.10 9.23 53.95 54.01
MSA EliFu) EiEu) EliEu) Wt EliEu) i i
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