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Fig. 1 Comparison of mechanical properties of HPMC/P(AM-co-AA)-Zr*/NaCl hydrogel and P(AM-co-AA)-Zr*/NaCl hydrogel
(a): tensile stress-strain curves; (b): corresponding W,

Tab. 1 Comparison of the properties of our hydrogels with those of conductive hydrogels reported

recently as flexible sensors

Hydrogel network Fracture strain Frac?;/r;) :tress Co/r(lcsh.lf;l‘;ity Ref
HPMC/P(AM-co-AA)- Zr*/ NaCl 1820 0.77 8.44 This work
P(AM-co-AA)-Fe*/ CS-SO.~ 1225 5.1 3.7 [9]
PHA/Gela/Gly 4202 1.97 2.23 [10]
GO@DA/Alginate/P(AAc-co-AAm) 1198 0.32 3.24 [11]
PVA/PAA/Fe’ hydrogel 1370 1.03 2.67 [12]
PAMAA/Fe/CS/Sul 1225 5.1 32 [13]
PAM/CMC/NaCl 800 0.56 6.44 [14]
PVA/SS/Na;Cit 600 4.42 0.83 [15]
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Fig. 2 Cyclic tensile curves and corresponding dissipation energy of HPMC/P(AM-co-AA)-Zr*/NaCl composite hydrogel
(a)cyclic tensile loading-unloading curves and (c)corresponding dissipated energy at small deformation strains;
(b)cyclic tensile loading-unloading curves and (d)corresponding dissipated energy at large deformation strains
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Fig. 3 Recovery performance of HPMC/P(AM-co-AA)-Zr*/NaCl composite hydrogel
(a)Cyclic tensile loading-unloading curves at 200% strain with different resting time and (b) corresponding recovery ratio;
(c)cyclic tensile loading-unloading curves at 500% strain with different resting time and (d) corresponding recovery ratio
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Fig. 4 Tensile stress-strain curves of the healed hydrogel
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Fig. 5 Water loss of HPMC/P(AM-co-AA)-Zr*/NaCl hydrogel and
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Fig. 6 Strain sensing properties of the composite hydrogel
(a): relative resistance change in response to strain of 20%, 40%, 60%, and 80% for cyclic loading-unloading tests; (b): relative resistance

change in response to strain of 300%, 500%, and 700% for cyclic loading-unloading tests; (c): relative resistance change under cyclic loading
of 50% and 70% strain for 50 cycles; (d): relative resistance change under cyclic loading of 500% and 700% strain for 30 cycles;(e): relative
resistance change of the composite hydrogels at a strain of 0%~100%, 100%~500% and 500%~800%
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Fig. 7 Temperature sensing properties of the composite hydrogel
(a): relative resistance at 25 ‘C, 35 °‘C, 45 C, 55 'C, 65 C and 75 ‘C; (b) : temperature sensitivity
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Fig. 8 Temperature response time of the composite hydrogel
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Fig. 10 Strain sensing application of the composite hydrogel
(a):change in current when bending and stretching. Application of the HPMC/P(AM-co-AA)-Zr*/NaCl hydrogel for monitoring
the movement of human motions: (b)finger bending; (c)wrist bending; (d)elbow bending; (e) speaking a’
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Preparation and Properties of HPMC/P(AM-co-AA)-Zr*/NaCl Conductive
Hydrogel

Jiatong Zhang, Wenhao Du, Yanfei Chen, Xi Zhang
(State Key Laboratory of Polymer Materials Engineering Polymer Research Institute of Sichuan University, Chengdu
610065, China)

ABSTRACT: In order to prepare hydrogels with good mechanical properties and electrical conductivity, HPMC/P
(AM-co- AA)-Zr*/NaCl double network hydrogel was prepared by in situ radical polymerization with acrylamide
(AM) and acrylic acid (AA) as comonomers and Zr*" as crosslinking agent in the presence of hydroxypropylmethyl
cellulose (HPMC). The mechanical properties, electrical conductivity and related sensing properties of the hydrogel
were studied. The results show that the fracture strain of HPMC/P(AM-co-AA)-Zr**/NaCl hydrogel is 1820%, the
fracture strength is 0.77 MPa, the fracture energy is 4210 kJ/m’, and the conductivity is 8.44 S/m, which can realize
the balance of mechanical properties and electrical conductivity. The hydrogel has good recovery ability and high
strain sensitivity, showing a wide strain window (0%~800%), which is expected to be used for strain sensors.
Keywords : hydroxypropylmethyl cellulose; acrylamide-acrylic acid copolymer; conductive hydrogel; mechanical

property; electrical conductivity; strain sensor



