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A Dry-processed Supercapacitor Electrode Based on Three-dimensional Stereoscopic
Film-forming Technology
LI Aihong, ZHANG Yi, LIU Junchen, JIN Yinlong, LU Renyu
(Tianjin Pulan Energy Technology Co., Ltd., Tianjin 300000, China)
Abstract: Supercapacitors, as a highly efficient energy storage devices, play a crucial role in the energy
revolution and the transformation as well as upgrading of industries due to their such advantages as outstanding
power density, fast charge - discharge capability, extreme long cycle life and perfect environmental
friendliness. Its application requirements are highly consistent with the strategy in China. Especially in the
context of achieving the dual carbon goals, promoting the developemnt of new energy and realizing the self-
reliance in the high - end manufacturing sector, the supercapacitors have become an important technical
support in many key fields. However, the traditional wet coating process for the main electrode for
mainstream supercapacitors at present are still adopted, which has such problems as weak adhesion, low
coating quantity, insufficient flexibility of the electrode sheet and easy crack, resulting in such problems
as low capacitance, high internal resistance, excessive gas production and a rapid decrease in both
capacitance and internal resistance. In response to the aforementioned issues, we have developed a dry
electrode for supercapacitors using three - dimensional stereoscopic film - forming technology. This dry
electrode uses fibrous binders with characteristics of strong adhesion, high coating quantity, excellent
flexibility, and resistance to high temperatures, pressures and humidity, which significantly improves the
comprehensive perofrmance of electrode. The supercapacitors made by this method, compared with the
existing commercial welling process, has achieved high capacitance, low internal resistance, minimal gas
production, stable capacitance and internal resistance variationas well as performance of the product. The
breakthrough of this technology holds significant strategic importance for promoting the upgrading of energy

storage technologies and achieving independent control in the field of high-end manufacturing.
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Fig.1 Schematic diagram of machining process of
electrode sheet of supercapacitors
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Fig.2 Electrode performance

.15.



2025 4F55 4 1

L LA S O A

Fa0t

212 BAF BRE

Bl 2(c) R 11l R #0125 1 ) e gdis . IR
tR DUE R TR FR Y R R VR S F AR Y
114 A%, FORSES IS it OB i il iy 1/3 (5T
R AR B R Y 1.4 £, IXRW,
T AR A ARG 5 R A 0 T, Ok B2 00
TEOE T M8k B, FE I i E— 2R 5 1k e AR iR
FH B 27 2RI F AL S5 70 B3 Bk iR 42k . X
2T A R S8 F R 45 T AE TIOUE 235 4 L 5 B0 S e 1 T
ARG, BE W8 S A R A TR PR RHURL Z ], B
RO [ LR ES & R Ak 25, DA S 2 P T A
KB PERE . A, Tk T2 b Y iR AL Bt A A
Bl T g0k 45500 5 A bR Z [ A AR (75
T FBMCAE S B g FH P 2R B B S A AR e
it A
2.1.3 # A LR

K 2(d) Jon T PR R i s BHR X L, AL
HRORT DAY BT A, T R A SRR LR A R

2500 - T
50055 | Wik Ak
1500
1500 |
by
S
1000 |
500 |
TR Wik Ak
(a) BRRERE R

114 A%, SR 10 HE L BHR ENAO 1 AR Y 1.1 A%
X ELIHP T AR EA A AR R RE, (1S
WA REZ 0] (R 25 6 BN S5 % [) B 7 o i oo 7 ol
T BUDRPRE SR, D T A e LA . 3X
FVRAEALEE T T AR AR S iR 5y T HL
L) RE 1 2% B FIE A 1
22 BAFENEEST
221 FEhe AR A ALK

PR ARG il ok A 2 R 2 e 1) 7 BT N
FHULIE 3, MZS 0 o] LUA MRk A AR I 2
2R 1500 F, 1M TIEH AR 2 000 F 2087
FLZS AR 1.3 4%, 002 R A T b A T 23 3 2
DR 1.3 48 T R 7E il i o A v kG 2%
P AR o3 A, (A5 3 T T P TR 45T, A
M TR i A MR . M EL TR N BEXT EE 2l
KA L H A P BE R T AR Y 115 A5, X F
B R AR s O HAEH T2
K457, BN AR

0.241
OFZEEHE 023
0.23}F mMTAEREER
0.22}
g
e 021} .
™ 0.204 -
0.19}
0.18
FiLE R APz ER 114
(b) BHEEZRERNE

E3 BREEFJBEIEMESR
Fig.3 Capacitance and ESR resistance of supercapacitors
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