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Table 1 Mechanical properties of hydrogels with different monomer mass ratios
Sample LONTNVIRNY Mpst * Mapam Elongation at break/% Tensile stress/kPa Elastic modulus/kPa
1 1:3 1:10 114.3 328.9 44.1
2 1:3 1:20 154.0 228.9 39.4
3 1:3 1:40 201.0 171.4 37.1
4 1:3 1:80 374.0 158.2 322
5 1:4 1:10 198.7 2443 38.6
6 1:4 1:20 367.3 173.3 34.7
7 1:4 1:40 479.9 155.7 32.1
8 1:4 1:80 554.1 146.3 32.4
9 1:6 1:10 465.7 185.9 33.3
10 1:6 1:20 595.5 132.2 31.1
11 1:6 1:40 711.4 129.6 29.7
12 1:6 1:80 924.1 124.8 28.4
13 1:12 1:10 711.9 159.5 28.9
14 1:12 1:20 928.8 120.1 26.6
15 1:12 1:40 1081.5 110.7 23.1
16 1:12 1:80 1495.2 103.6 6.0
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Fig. 6 Stress-strain curves (a) and elastic modulus (b) of hydrogels with different total mass fractions of monomer
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Table 2 Mass ratio of BORAX and AEAM

Sample” m(BORAX) : m(AEAM)
1 18 : 200
2 27 = 200
3 36 : 200
4 49 : 200
5 54 : 200

a) Monomer total mass fraction of these hydrogels were 20% and AM,

AEAM, ASI monomer mass ratio was fixed at 960 : 80 : 1
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Preparation and Properties of Ultra Elastic and Self-Healing
Conductive Hydrogel

ZHAO Bowen', ZHANG Jing?, ZHANG Yan'
(1. School of Materials Science and Engineering, East China University of Science and Technology,
Shanghai 200237, China; 2. Shanghai Nanotechnology Promotion Center, Shanghai 200237, China)

Abstract: The production of Schiff bases by the reversible condensation of primary amine and reactive carbonyl,
such as aldehyde and ketone, is one of the most common reactions used for the construction of self-healing materials. It
is desirable to develop self-healing conductive hydrogels with outstanding mechanical properties and satisfactory
healing efficiency at the same time by integrating dynamic Schiff bases and hydrogen bonds. Here, a self-healing
conductive hydrogel based on poly(acrylamide-N-2-amino ethylacrylamide hydrochloride-N-acryloyloxy succinimide)-
BORAX/LiCl was synthesized from acrylamide (AM), N-2-aminoethyl acrylamide hydrochloride (AEAM) and N-
acryloxysuccinimide (ASI) by the free-radical polymerization in a mixed solution of BORAX/LiCl. 2-Hydroxy-1-(4-(2-
hydroxyethoxy)phenyl)-2-methyl-1-propanon (12959) was used as photoinitiator under a UV irradiation of 284 nm. The
conductive hydrogel is characteristic of two types of dynamic healing mechanisms base on Schiff bases and hydrogen
bonds, endowing the hydrogel with excellent mechanical stability and strength. The chemical structure of N-2-
aminoethyl acrylamide hydrochloride and N-acryloxysuccinimide was confirmed by 'H-NMR, and the formation of
Schiff base in hydrogels was confirmed by Fourier infrared spectroscopy. The high elongation at break and self-healing
efficiency of hydrogel were tested by the universal tension machine (a maximum elongation of up to 1495.2%, a
strength of 328.9 kPa, and a strain healing efficiency of 56.1% within 48 h were determined). Electrochemical analysis
demonstrated that the conductive hydrogel had an excellent electrical conductivity of 3.11 S/m.

Key words: hydrogel; conductivity; self-healing; ultra elastic; acrylamide
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