B53E HS M
2024 4£ 10 S

FEA RS
China Nonferrous Metallurgy

Vol. 53 No.5
Oct. 2024

SIxAg = Hbukds , # B, E O, 55 WINRIER & By o i fE PR RE g m [ ) ] b AT 60R 42,2024,53(5) 17 -22.
FAN Binfeng, DONG Yujia, WANG Qingfu, et al. Effect of molecular weight of polyethylene glycol as additive on proper-
ties of electrolytic copper foil[ J]. China Nonferrous Metallurgy, 2024 ,53(5) ;17 -22.

AN B £ % gy 1 0 H i 7 B 1Y 2

MoRHE TR, TRAE, T O, koM, F2iEE
MR R B AR R BB R A H], TR R 472500)

(4 %] RTC=B(PEG)ThMmAGEHEIR P FRGHEEN, LA @MKRHE EFEENERD, R
B TR ARG 1 A LA kAT st PEG SR K D sl AR AR TR £, T ARAFR
PEG 4-F & X/ ab b ff4R § A v SEA 4RE . ARFRAL A 4-F 2 2% 2001 000.4 000 F= 8 000 49 3 Z
Z B (PEG) 4 4 & 4 s6 e Fmm Al £2 CL” A2 89k 0UF , 1 & s i R R 4 F & PEG %9 & 4R 35 ,3%
R PEG 2 F 2 84 K 340 64 W 00 ARAT ) AR E 0 ALY 0 R AR M @ 55 A b A R IR TR
JEFe s Ay ey Hra, EREY, S PEG -F 4 200 &, i34 69 & AR A I A PRAE A, 4 &k od b g
AAth 5 KA m PEG ARt & @ dy kb R A K A R I &, AL IR E A s 0 R T 4K &% PEG 4 F 8
1000 .,4 000 #= 8 000 B, %48 449 . ST AR & HL A 4 ) 45 R, B34 2R 2 4 000 > 1000 > 8 000, B 4] -
8948 8 A dh B RTU LR AT 4l TR AR, A5 5% e AR R TR IT, LA % PEG
2F 24 4000 B, ) & 68 & B4R 5 MR AR M @Rkt B Wl 3.79 R £ 2,79, Fdi iR E e 2k b R o

ARIT 43% A2 114% ; RF 4T % PEG sHRG#I R E F AR M @R EZARK, AFRLLERA L

AR A BT B T % PEG R T A4

[REEA] S RRA; Lty RO=BE(PEG); o F %; Fmifl; A Fhat; MR
[hERIES ] TQ1S3. 1 [ SCHRbR G ] [ CFEST ]

DOI:10. 19612/j. enki. ¢n11-5066/tf. 2024. 05. 003

LA B R A B A AR AT o A 9 Y A
B AR R Y i — 2 B0 H X 2 S i =
BRI B o R A 7 e 6, B
R T Tt TR N Sl E e Sy & SR ) W
H ™ i L L % B R B S L T 4R
HATIZIRIH?

TP A== w7 ARAHE RE A S ) Fi AR 67, e
23] BB I A B A NGRS E
AU R 1, 3 o B R R B e < i S 1 45 R A
VEFH , S LA 0 P < R S 1 SR AT O, R R M
PR/ P AR RS 2R 1) RS S, oS B = A Rl

[ B ] 2024-04-10 [ f&1T HI¥] 2024-05-13

[SRAHW]] 2024-05-14 [ R H ] 2024-10-01

[ ] e (1986—) 3 T =T 1WA, B LIFICE Bk
TR, 2 S PERR AR A & S il TR,

LA ] R (1997 —) , 3 s o B, B

1672-6103 (2024 )05-0017-06

TS TSR TR S VERE S~ LA 50 97 2 7 o
HRE FH TS IR ARGE A AN R] 38 R 0 D 59
TR R RE A o 8 95 L AR O 2 I T R, 22
SRR TR NINRI , H: 32 B4 FH O 1 i 5 v e LA B
TENRRICR T o SR 2 B (PEG) Sy o fif 46 4 i 45
AR R T, HERA AL ok BB Y
P, [r) B W7 30 5 3 2 1 2 B Tk
51 IR B AR L 24 L P B AT
FRASE , FELBRE A PR 2 2 T MR EL AN 2, 5 L
HEs I CL™ F1 PEG i, 4 )2 22 13 56 HLAP- 5, i hr
AT L ICA IR 2/ 22, i PEG A7 44k
RSP GBI AR Manu 251" X PEG i fE
55 CL™ L[] F P Ak 75 e v e 50 67 A58 2 R r s J32
AT THPE, 4R 3] PEG 5 CL™ JC[R4E i o 75
(19 FEL AP 0] 7 L PG B R P A0 SR I Jon 550 ik s 2
A FTHRTE  HUBEEA PR, W] 1 HR i 2 Ay 2k
FEE TR, RS A A R



.18 - v EH A & L& A BHRIE

FIEEF-57 B HL AR A O ~ 6 mg/L 1) PEG, & 3R
PEG MY 2% v fige i 95 9 2 LIR30 g =4 Pk fig
FEEERCIE, B PEG ¥ HE 38, Fi A i S R R B2
SERRARIS Ty, [ I 56 B2 W AT $2 71, 24 PEG i
JERT 4 mg/L i, i 1 22 10 2 A A M ML

SR, PEG 7315 R/NASIA], BT 22 B 3 R i 7k
B APrZE R, HAT, BUA STIREE X PEG # R
ANK AR TETERE R BT 74 2, 1T R SRR BT 5T
PEG 73138 /N HL fif B 97 1 BB 52 o A7 4 18
P, A SO A R 43 71 1) PEG AR 8 8 51, 76
CUfAfEM TS oL T, BE Wl & T & A AR > 1 i
PEG 1) HL i 51 9 , R GEPEAR FEA R 4 55 PEG X
Cu FLTUBE AR, LA K L fifp i 9 2 IR 30 | Joit B 1S
JEE SR ERVHLRE EE | 470437 0 B2 A0 S2E 1 R F) 52 0, A i
AT A RSP R 9 P e 0 EL 2 TR A PEG 243t
2%,

1 A5
L1 A 5%E

1), CuSO,-5H,0( AR, E A fb2¢iK 7
ARAF) ; HyS0, (AR, 3% BH i fb 24170 ) ; HCI
(AR, W& BHTIfE2A80)) ) s PEG (AR, 3 F 1430 hy
200 .1 000.4 000 F1 8 000, it f£ PEG 200, PEG -
1000 .PEG-4000 .PEG —8000 , J&45 17 W A Bt 44k T
ARRAHE]) 5 AHlEEK,

2)ANES . Ak sE TR (Bt 7 8 A BRA #]
NOVA2. 1) ; FHli B W 85 ( H A H 372+l
SU3500) 5 43 #fr K ~F- (i 1 4 55 8 46 ) 2 4 1A,
ME204E ) 5 I JEEAS (3 [ 4 JAL A5 A BR A &), CMI -
165 ) 5 58 BEAY CIRMBHMEAEC AR A B2 7], M96—
SM) RS BE A ( H AR = A B A BRA R, ST -
310); 5 fig iz i 3 #L ( 3 E INSTRON 4k 14,
34SC-1) .
1.2 I8t E
1.2.1 BRI T-5 PEG Al s @4 5 10 1l 45

TS, BCE S O ARFUA 1L A R A Sk il F A
W, e, Cu® (H, 80, CL™ #eBE 435114 85 ¢/L., 100
g/L.22 mg/L;— 2 AL BRAE Jy 25 (1% ], O3 4 4
LRGN 10 mL YR 1 ¢/L [ PEG-200 . PEG -
1000 .PEG—4000 .PEG —8000 [ 7K 17 T8 , {ili 45 41 Ha, it
Wb T & AR 4> T8 PEG BN 10 me/L, Fifif
KHANE 1 R ) S5 s 3 il /N PR

PEIER B T & A AW 4y F i PEG Ry R TH. I
HhHL R Ry LI LR, PHAR R Sl i, T2 B 8% )22 1) B AR
REERAR, TAE X SF R 6 em x 16 em, # Fi Ky
5 em, HUIR SRR K 21 A/dm” L8RS [E]) A 90 s,

F _BE  m® /
| CCul o
[ ] o s

X AEET BREE

Bl H R S o DA s B A
Fig.1 Schematic diagram of electrodeposition
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Fig.2 Comparison of cathode polarization curves

of electrolyte with PEG of different molecular weight
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Fig.3 SEM comparison of copper foil prepared by adding PEG electrolyte with different molecular weight
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Effect of molecular weight of polyethylene glycol as additive
on properties of electrolytic copper foil
FAN Binfeng, DONG Yujia, WANG Qingfu, WANG Kun, ZHU Shilin, CHENG Runrun
(Henan High Precision Copper Foil Industrial Technology Research Institute Co. , Ltd. , Lingbao 472500, China)

Abstract : Polyethylene glycol (PEG) is a commonly used wetting agent in the preparation of electrolytic copper foil ,
which can refine the grain, smooth the coating, and adjust the mechanical properties of the coating. There are
many studies on the effect of PEG concentration on the properties of electrolytic copper foil in the existing literature ,
but there are few reports on the effect of PEG molecular weight on the properties of electrolytic copper foil. In this
stduy, polyethylene glycol (PEG) with molecular weight of 200, 1 000, 4 000 and 8 000 is used as the additive of
electrolytic copper foil. In the presence of Cl™, electrolytic copper foil with PEG of different molecular weight is
prepared by electroplating process. The effects of PEG molecular weight on copper electrodeposition behavior,
surface appearance, mass weight and thickness, M-surface brightness and roughness, tensile strength and
elongation were investigated. The results show that when the molecular weight of PEG is 200, the electrodeposition
of copper is promoted, Compared with the electrolytic copper foil without PEG, the surface grain size is slightly
larger, the roughness is increased, and the tensile strength and elongation are decreased. When the molecular
weight of PEG is increased to 1 000, 4 000 and 8 000, the electrodeposition of copper is inhibited, and the
inhibition effect is 4 000 >1 000 >8 000. At this time, the surface grain size of the prepared copper foil decreases
and becomes flat and uniform, the roughness decreases, and the tensile strength and elongation also increase.
Especially when the PEG molecular weight is 4 000, the performance of the prepared electrolytic copper foil is the
best, the M-surface roughness decreases from 3.79 to 2. 79, and the tensile strength and elongation increase by
43% and 114% , respectively. PEG with different molecular weight has little effect on the mass weight, thickness
and M-surface brightness of copper foil. The results of this study provide a reference for the selection of appropriate
molecular weight PEG in electrolysis of copper foil.

Key words: electrolytic copper foil; electrodeposition; polyethylene glycol ( PEG ); molecular; additives;

mechanical property; roughness



