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ST T AALa A BR A w5 SlObLAE il B 0 el g
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MA3.72 ¢ AM, $iEFEA), A APS (i A
ARSI EN 1%) , SR SNIEGER. ¥
RABREBEHEEL P EE, 78 60 CHUH 1T
BA I 7h, 1535 P(AAPBA-co-AM) /K BEHE . #
IKEERFRBT AL 1 emx 1 em K/, 32 UIAE 1 mol/L
ZnSO, 7H,0 ¥ ¥t 30 min, 15 3] P(AAPBA-co-AM)
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voltammetry, CV) . 18 Jii 78 I H ( galvanostatic
charge/discharge, GCD) Ml &4 1 Hg fb 2= FH $T %
(electrochemical impedance spectroscopy , EIS )iilliz .
MR AT HUEE T8 0~1.0 Vi CV K Y
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$h 2000 Uk, HITTEEN 1 A/g.
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3154 ecm” WERF] T 3202 cm™'; —NH, [ P28
TEAR S WIS Ak 55, —B(OH), Y M AL A8 8 3K 156
B P(AAPBA-co-AM) /K BE % 7 5> T-HERDE L T £ 5
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Fig.1 FTIR images of PBA, AAPBA monomers and
P(AAPBA-co-AM) hydrogel

2.2 KEERMHIRKRIE
VR T 5 1) P(AAPBA-co-AM) 7K ¥ Ji 35 T I

AT SEM I NT& 2 frzn . mil&l 2 nI, JKEERY
RN AR LB L i 2 ALE5 ), AR T T
PR A B, DA PR B 1 7K IR S HEL A o e T 1
FHE

50 um

b)) A &
2 P(AAPBA-co-AM) KiEZ KB SEM
Fig.2 SEM image of P(AAPBA-co-AM) hydrogel
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IKEENE T 2Pk BE B AR 45 X6 HAE R PR B g 25 4
RN A TR, T K 1) P K RS R i K
I RE M E N R . R REIAIG LXK B ik
TR, RIS 5 KRN K BE R (I L0 7 15 Wi 4
s, 55 3 iR,

H11& 3a AT, B K RASR] I /K BERE 1 1 F) =
AR 2 2 5 S SRS R I R T — AR 22,
T A K B e 8 B R AT A s R . P &I 3b T
B, 25 KRN 45%~50% IF, 7K B I ke 2L H1 2
9 600 kPa, WiZHd KL% 1 000%, Bl K 5 20
R, Wr R e, WA R K KRR
65%~70% B, W% J7 fREFFE 100~150 kPa Z [1],

—43 -



€1 %= = f PACKAGING JOURNAL
2022 FE £ 14 %E F 2 B Vol. 14 No. 2 Mar. 2022

Is

EZ W 2L AT IR 5 000%. T 244 3 Ay 1 i 2
P T BERE R R R, B AR 31 A
SCAE AR, BB

600
500 |50 %
400}
< L1, 55%
0
% 300 ol
8 B
g L1 60%
V'
200 65%
100 i
N70%
0 7000 2000 3000 4000 5000

strain/%

a) AR E KRB KEERIN J) - RAZ 2%

6 000 1 400
s 000k {1200

{1 000
4000 ©

1800 &
-53000‘ 1600 g
2000 {400

1200
1000}

0
40 50 60 70
solvent content/%

b)) 7K ENT K EE 240 1 R LA K A 5 0
3 P(AAPBA-co-AM) KR N FHEERTLE R
Fig. 3 Characterization results of mechanical properties
of P(AAPBA-co-AM) hydrogel
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Fig. 4 Test results of electrochemical

properties for the supercapacitor
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Preparation of Hydrogel Electrolyte Bearing Phenylboronic Acid Moieties and Its

Application in Flexible Supercapacitors

LIANG Enxiang, MA Yan, YANG Caixia, ZHOU Ningbo

( College of Chemistry and Chemical Engineering, Hunan Institute of Science and Technology,
Yueyang Hunan 414006, China)

Abstract: A gel electrolytes with high mechanical strength (P(AAPBA-co-AM)) was synthesized, in which
3-acetamidophenylboronic acid (AAPBA) and acrylamide (AM) were used as raw materials, ammonium persulfate
(APS) was used as the initiator. The mechanical properties of the hydrogel electrolyte and the electrochemical properties
of the supercapacitor based on this hydrogel electrolyte were investigated. The results showed that the synergistic
effect of multiple hydrogen bonds between poly3-acetamidophenylboronic acid and polyacrylamide chains made the
hydrogel possess good mechanical strength and toughness, with a fracture stress of 170 kPa and a breaking elongation
rate of 5 000%. When the current density was 1 A/g, the specific capacitance reached 116 F/g and the capacity retention
rate remained 74% after 2 000 cycles. When the supercapacitor was bent and folded, its electrochemical performance
basically remained unchanged, showing good flexibility and electrochemical stability.

Keywords: hydrogel; electrolyte; flexible supercapacitor; mechanical property; electrochemical performance
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