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Research on beating characteristics of insulating wood pulp and its effect
on properties of aluminium electrolytic capacitor separator

WANG Jian'?, XU Yaomengli', YANG Qing'?, SONG Huan'?,
LI Yong'?, YANG Yu', RONG Zhi'?, WANG Xuchong'?

(1. Zhuzhou Times New Material Technology Co., Ltd., Zhuzhou 412007, China;
2. Zhuzhou Times Fiber Pioneer Material Technology Co., Ltd., Zhuzhou 412100, China)

Abstract: To study the fiber characteristics of insulating wood pulp during the beating process and their impact on the
properties of electrolytic capacitor separator, fibers with different beating degree were prepared using a Valley beater to
prepare electrolytic capacitor separators, and their mechanical properties and electrical properties were tested. The results
show that with the increase of beating time, the beating degree of the insulating wood pulp increase, leading to the decrease
of fiber length and the increase of brooming degree. With the increase of beating degree, the surface pore structure of the
prepared separators significantly decreases, while the density, tensile strength, and electric strength of the separators

increase. In addition, with the increase of beating degree, the liquid absorption performance of the separators decreases, and
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the equivalent series resistance (ESR) per unit thickness increases.

Key words: insulating wood pulp; beating; fiber property; electrolytic capacitor separator; separator property

0 315

It BT RE IR S L R AR, R A DR L T
R v AR RV B 98 RO FE A e A T
R AL s R e R A E s e N S REE LN i IR At )
Yy 45 SRR K, Xk L SC B ol A P A R B 1) 7
SREFFEIG N, i p 7 IR A D 0 LA LR
e IR AZ O R RE  — T T AR HLA A RO BB B LB
A% 5 7 Lk 7P AR 2 ik i R B PO P 5 — T T e
B P AR YRR 9 B A A K] b L 2 o ) 1 E )

HEWB ¥ & 8 A8 #73 %1 R B (2024JK2080) .

PR L 7 % (R PR BE S AR KB,

2 25 R IR HOR YRz L AT A AR A A
G B PE s Tz T ) e R R B R A
Ko 9 7RI JFURMIN T B A2 1 B K B b e
TN AT T AL . P LT R e —
ol B A 17 5 L BROAS BAR HLAS 7 A e Ak B 5 5K
K TR W T I R b 2T 4k 22 52 ML ) A
R 7 A D) e s 358 Vi K R 4 2T AL S8 AR 4L, 3 30
T 4 (1 K B 2 BOR A2 AR A AT HS LR 5 i i )
B L ) SR B R RE AR ARDT . R EUEECIE A T R VE LA
PR 3 T RS AT SRR RE B H o A IR AR R LGB



74 AR

2025,58(7)

BHRE VB R T R B s, BR AT TR A R #h
TS S A A 55 o AR 2T 4 RO 1 T A7 PR R AR 95 34
2R3 S T T WAL B A 4 R A 2R R S T K
P 0 5% T R, 45 SR 3R 3 KA AL 8 1 ) % A
MR AL 3L BT 1] B8 0 A5 08 i 41 4 ¥ B 1 ] Sk

ARSI I ) £ AN [T 3% ) 4 R 3R A 4 I
LS I 1) HE i L R B, B ST FT SR B L £ 4k S 0
W B i 1 52 T, R 90 4T S 0 R X R R 1k i 1 5
e AL FEL 5 Ay 18 2 I B ) 2 5 UG A2 AN R 82 FH 37 5 1)
RS E .

1 e
L1 EEEMR

AKRIE, NZEH KR KA R AT 4 B
N,N- - FR 5 FRR Jiz , 35950 23 A 4l 38 v Y A ) A
PR AW s kPR, 4k 5 8 20220416, B I 1 &
I TAHBRAA.

12 &ES5NE

S40130 7 Valley 1 2% H1 . PN-SDJ100 & 4] ¢ fi
DHRAX < S95568 2 A itk it A AL  S95854 1L 4% T i 1Y
2 S16502 B J5 FE X . S81502 A Fib 2 i 5K 58 Il ik,
X , 1% & Frank-PTI 2 & ; FS500 £F- 4 it & 43 H14% , 25
2% Valmet 24 @ 5 IBV-2/10 T o7 5 #f J5 8 A, A Ak
FH 28 B2 70 B A BR A 7] s IMT-MXXS01 B 485K &
YU K R 2 AL, AR 5ETT IMT A ] ; E4980A % LCR
7 164518 HL A i A RIS I B, 22 [ Key-
sight 4 5] ; EVO18 A 45 4 FL 5% , #8 [H Carl Zeiss &
F] 5 CFP-1100-A % L 42 43 Hr 4, 22 [H PMI A #] ;
JYH-127Frontier %! {8 B - 4% 3 21 4 6 i X, 3
[E PerkinElmer A 7 .

1.3 R TEE
1.3.1 AREKMITH

PAT 2R 530 g AL AR K IKMIZHL16 h,
WG HG IR LR & Valley FT AL, KR 23 L, K E
TR E N 2.30%. J& 5 Valley 4T 2 B , % B hn#k
JR A 5.5 kg, TC SR FT T [R] Je FOO B 4T R
1.3.2 BRI %

W 18 T AT K B 0 KR 2 £ 4E i A AL BL 3000
r/min [ FE R S 000 r, S FH AL 0T Y 85 ) 4% o B
2970920 g/m? R s .

1.3.3 24 KB stk g it

5 FFT 2% B ARAX, K 3 GB/T 3332—2004 il

AT K .

W4 GB/T 451.2—2023 4K [ i 1) 52 & (G
A0 FH A8 U0 25 % b LA U0 BT AR D 0.01 m? (/N5
FRIUF & M, 383 G=M/0.01 1R ik 2 & .

K JE FEAL , A GB/T 451.3—2002 3 [ fi5t
RS .

et FH B 2 7k 5 2 A, fKHE GB/T 12914—
2018 I 58 JEE 1 Bt 7k i B, B M %) 55 BN 15 mm,
W FAH R B8 O 180 mm, 437 {H13% & >4 20 mm/min.

18 FH ALAZ 20 BT AU B S 1) L AR, 25 SO HE
OXRE A S B, B S A6 FH A IR UK R L 58 4T
W, AR T A8 ARG R AL N IR T R AT B
JE o JE W AR B R 7R AR A G R
e B 1 FLAR 20 AT A O

A5 FH W v A, 4 B GB/T 461.1—2002 4%
e FEE D PR e 5 B P O 15 mm (R0, g L T
B, TR 10 min IR A 6 40 W =

A5 FH < 28 H R A, AR 9 GB/T 3333—1999
X O %) A R A P XL o it i
22 kV, KL T E 77 2, T H# R 100 Vs,
K i 27 U CUD B DA R R RS (@D v B HL S
JE(E)

SERCR B L BH CESROMINA : 4% M 2 — g \N,N-—
FH R e 5 R IR e 1) )T = 0 B0 0 il N 47.5%
47.5%- 5% e B FE AR . 1 B ELRE i 38 B A T AR K
38 mm?* (1[5 -, 44 P BTN 2 A5 H A v R AR
W, 3236 24 h, { FH LCR %7 H A E47 ESR B,
103 ESR Hfi .
2 #R51Te
2.1 BEARERTUMRE

| UG ARIEAT ST FEFT R FE RIS [R) (1 AR 4K
BT R CUE H, REWIURST 5 12° SR, i 4 1
S E] PR 3G 0 HT S RE AN W B8R, 4T 2% B AE T (MK
T 70° SRO 3G K F AL, 4T K A 2958 0.20° SR/
min; F 2% T 70° SR, 1 203 K #4229 0.06°
SR/min, ¥ FE 3G K B 4% . o A F R A, 74T
FNLTI R BT U] S BF AR R, 25 4 1) 40 21 4 4 A
T FRRE 3G K, B85 e L, A R T om 4 4 50K
o> T IS BEE A0 20 2 75 B8 /K I 7% A % 1 B8 n X
EWIEE , SR YRR K R A T 3G K.

B 2 2 4T S P55 A8 At 8 2 2 K R A B T
BAIEL. B2 T LLE H, BEE T R EE G K, £F
HERKPE YR/ o FT 22 M 12° SR 1K & 60° SR (1)L 2



T fREE AR IEIT IR L X 0 PR A PR A A B A A

100

80

(l) l(I)O 260 30]0 4(I)0 560 660
B} 18] /min
1 T3REREITRATBERE L

Fig.1 Change of beating degree with beating time
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Fig.2 The change of fiber length and brooming degree during
the change of beating degrees
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Fig.4 FTIR spectra of fiber with different beating degrees
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Table | Length distribution ratio of fibers with
different beating degrees

LFYEKC B /mm 12°SR 60°SR 92°SR
0~0.2 3.7 43 7.7
0.2~0.6 4.4 5.7 9.7
0.6~12 11.6 12.2 17.7
12~2.0 24.0 23.0 25.6
2.0~32 413 39.7 32.1
32~7.6 15.0 15.1 73
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Fig.5 Micro-morphology properties of separator with
different beating degrees
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Table 2 Thickness of separator with different beating degrees

FTHEE/(°SR) SE T /(g/m?) JE B /um
30 20.22 40.1
40 20.11 36.5
50 20.32 36.7
60 20.13 35.6
70 20.14 34.0
80 20.17 31.7
90 20.35 30.0
92 20.05 27.6

M7 BT DU H B T 30 B TR 3 OK, R R ) H A<
FESe 24 TR 5 SR TS . 2T I M 30° SR
K 30 92° SRINF, B L1 HL A9 AL 7.0 kV/mm |
FF222.0 kV/mm, $2 5 T 2.1 5. 480 2 mih %
(YA BT 44 o 0 4 /IS 28 24 1 386 22 A6 459 247 4 2 ] (1 22



T AEEE BRI R S OGS B P A FEL 2 4 R Y R R 1 ) T 5 77

0.75 2.0
0.70} 118
- 116 E
"’E 0.65+ Z
5 )
@ 114 Z
= 0.60} g
= 1,,E
%k ¥
55¢ B
0.55 1o

0.50+ 10.8

1 1 1 1
30 40 50 60 70 80 90 100

T BE/(°SR)

Elo AEITRETHRRZERKEETL
Fig.6 Density and tensile strength of separator with different
beating degrees
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Fig.7 Electric strength of separator with
different beating degrees
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Table 3 Pore diameter of separator with
different beating degrees

fTHEE/P SR ~FEfL AR /um PRI /% R AL A% /um

30 12.91 — 1176.31
40 11.58 10.30 212.10
50 10.46 9.67 62.85
60 6.13 41.40 18.06
70 3.53 42.41 4.65
80 0.25 92.92 0.41
90 - - 0.33
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Fig.8 Capillary rise of separator with

different beating degrees
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