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Preparation and sensing application of PVA/HEDP/PEDOT : PSS
composite hydrogel

ZHOU Jinli, WANG Chenxiao, WEI Ye, ZHENG Junjie, WANG Saiya
(College of Intelligent Textile and Fabric Electronics, Zhongyuan University of Technology, Zhengzhou 451191, China)

Abstract: To address the limitations in the stretchability and stability of hydrogels, which restrict their applications, polyvinyl
alcohoi (PVA) composite hydrogel based on hydroxylethylidene diphosphonic acid (HEDP) as an auxiliary a-
gent was developed by simple freeze—thaw method. Conductive polymer PEDOT : PSS was added to enhance the
electrical conductivity of the composite hydrogel. The structure of the composite hydrogel was characterized, and
its swelling, water retention, mechanical properties, and conductivity were tested. The composite hydrogel was
used in strain sensors to investigate its strain sensing performance. The results show that when the mass ratio of
PVA to HEDP is 8 : 2 and the mass fraction of PEDOT : PSS is 15%, the PVA/HEDP/PEDOT : PSS composite
hydrogel prepared by freezing for 18 h at =25 “C,, exhibited an impressive tensile elongation rate of 949%, a good
electrical conductivity of 0.32 S/m, and excellent linear sensitivity (GF = 1.16) within the 400% strain range.
This hydrogel-based sensor can efficiently monitor various human movements, including subtle facial expression
changes and large joint activities, and accurately capture the minute variations in pulse waveforms. It holds sig-
nificant potential for applications in human activity monitoring and health management.
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Tab.l1 Component ratio of different hydrogels

FE b g PVA/g HEDP/g PEDOT : PSS/g
PHO 10 0 0.00
PHI1 9 1 0.00
PH2 8 2 0.00
PH3 7 3 0.00
PH4 6 4 0.00
PH5 5 5 0.00
PH6 4 6 0.00

PHP 3% 8 2 033

PHP 5% 8 2 0.55

PHP 10% 8 2 1.10

PHP 15% 8 2 1.50

PHP 20% 8 2 2.00
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Fig.1 Effect of different PVA/HEDP ratios on properties of
PH hydrogels

A& 1Ca) FE 1(h) AT, B HEDP 7 Y 38
T, PH 7K 8 J5E %) 7 PR 56k J58 0 4 5 88 2 B o e 1 iy
JE RS, 24 HEDP & il A, H 5 PVA Z [
B A BEAE A S Ca B EEAVEIIAS T Feft
7, [ K E I 110 DX 28 25 4 e Ry R, oz e 5 5
AR EE IR B I KB . R, 24 HEDP & & @i, i i
() HEDP 1] -5 850K 5 i X 265 45 44 1) )= 3 B BRI 38
AN, NI AS 5 B T B B 1(c) T A HEDP
B B B v T K BRI i o, X BEER
HEDP F 8IS v] LIS Ca> T2 B L B AR, H9m
T KB R B AR NP TR, B 1(d)
R, WA HEDP 55 2 (14 0, 7K 5E B A 7 B 1 R
IRPERA TN X2 HEDP Hr B R L A e
5K FIE RS, W0 T KBS ) 35 KM, AT
i T IHIOKRETT . SR, 3 9 HEDP & & Al 2 534
IKEEIE M ZE G5 R0 3 TR, (A KA 2 S i 2, A
4R 75K %, Btk , HEDP By & f % KB it v R
B W50, 36 Y HEDP REG% 38 R SR T A
EACHR N, 2 T 7K B e A58 I 12k BB L 7 2 5 5 T F,
SR (R U S B AN SO 2 BRI T 25 1
fig. P, HEDP ZE/KEBERE - 0FE D RIE5R 1)  AR
P4 R IR, PVA/HEDP it 6o 8 < 2 (/K BEE PH2
R BB
2.2 PHP KRR EANEE 5 47

ASCAE PH2 K EERESEERS A PEDOT : PSS, 41
2 ff7R, PEDOT : PSS ¥)5)434ii T-#EM 1, PEDOT :
PSS HH B FRAR B 5 Ca> AR, T H- Sk
Frlest 1Rk RE 2L PHP KBRS HA I R
2EVERE WOK MR TS,

SV W ‘ \/\/7\/
{ N
AN/ PYVA N
: ,é ~
| =~ HEDP
L e
; i}
{——PEDOT : PSS,
T T EEE PR
ol OH (,,OH —T  —mmee—- :
SOHA~ 50 i !
£ : '
/ O ~0 D, SO:H \
Ol Oy ch Ca H
o1t 1] v
S — Ca? 4
PVA HEDP PEDOT : PSS
e e e e mm e e e mmm e mm e m e mmmmmes y/

B2 PHP 7KEEES ST BRALIE 534
Fig.2 Analysis of crosslinking mechanism of PHP hydrogel
X PHP JKBEIE Y EDS JTR M7 KRG HEAT I ST,
AN 3 R



%5 3 1]

JE4:H, % . PVA/HEDP/PEDOT : PSS &4 /K EE R 1) 8 S AL BN

—43 -

EDS 732 EI1%R

CKal,2 0 Kal

100 pm 100 pm
Fe Kal S Kal

—

100 pm 100 pm 100 pm
3 PHP /KR EDS TE S EIE
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Fig.5 FTIR spectra of PHP hydrogels
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