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Fig.2 Particle size analysis of microgel M2 after swelling
equilibrium under 20°C
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M2 /g 0.014 0.028 0.042 0.056
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Fig.3 SEM image of the cross-section of the MG. 3(a)-3(d) are the
images of the MG1-MG4; 3(e) is the partial enlargement of
the MG1; 3(f) is the partial enlargement of the chemical
cross-linking gel
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Fig.4 The propagation behavior of chemical wave in the MG in the solution [HNO;] =810 mM,[NaBrO;]=104 mM,[MA]=84 mM.a)
The propagation behavior of chemical wave in the MG2 in one period; b) The propagation behavior of chemical wave in

the MG3 in one period; c) The propagation behavior of chemical wave in the MG4 in one period. (The white ruler is 500

. m)
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Fig.5 The oscillating behavior in the MG in the solution [HNO;] =810 mM,[NaBrO;]=104 mM,[MA]=84 mM. a) The change
in length and R value in the MG2; b) The change in length and R value in the MG3; ¢) The change in length and R
value in the MG4
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Fig.6 The chemical-mechanical oscillation time series in the MG in the solution [HNO;]=810 mM,[NaBrO;]=104 mM,[MA]=84
mM. a) The time series in the MG2; b) The time series in the MG3; c) The time series in the MG4
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Tab.2 The characteristic times of chemical oscillation

to'ls tor'/s tro'ls t'ls
MG2 300 220 80 260
MG3 200 140 60 380
MG4 260 200 60 360

a:to is the period of chemical oscillation; b:for is the changing time
from the oxidized to reduced state; c:fro is the changing time from
the reduced to oxidized state; d: #, is the diffusion time of small
molecules.
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Synthesis and Property of Composite Self-Oscillating Hydrogel Based on

Microgels

Xiuchen Li"?, Jinni Deng', Yi Pan', Haiyu Dai’, Zhaohui Zheng', Xiaobin Ding '

(1. Chengdu Institute of Organic Chemistry, Chinese Academy of Sciences, Chengdu 610041,China;2. University of
Chinese Academy of Sciences, Beijing 100081.3. School of Mechanical Engineering, Chengdu University, Chengdu
610106,China)

ABSTRACT: The construction of microgel- based composite hydrogels is an effective method to accelerate the

response speed of hydrogels. To improve the chemical-mechanical oscillation (C-M) delay in the self-oscillating gel

system, this paper innovatively constructed a microgel composite self-oscillating hydrogel using the microgel bearing

double bonds on the surface as crosslinker. First, the microgel bearing unsaturated double bonds with good dispersity

was fabricated via the emulsion polymerization method. Then microgel composite self-oscillating hydrogels were

prepared by using the microgel as crosslinker. The effect of the microgel as crosslinker for self-oscillating hydrogels

on the C-M delay was explored. The results show that the mesh structure of the microgel composite self-oscillating

hydrogels is loose and spherical, which is beneficial to increase its diffusion coefficient; through microscope

monitoring, under multiple crosslinking densities, no C-M delay is found, and the oscillation behavior (period and

amplitude) can remain stable.

Keywords: microgel; self-oscillating hydrogel; chemical-mechanical oscillating delay; stable



