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Construction and properties of nanocellulose/ferric molybdate double-crosslinked
high-conductive self-antifreeze hydrogel
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2.School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: The inorganic framework of the hydrogel was constructed using ammonium molybdate and ferric chloride
as precursors, with the introduction of nanocellulose for crosslinking to achieve precise control over the degree of
crosslinking , conductivity , and water retention. By adjusting the addition ratio of nanocellulose, a bonding network was
formed in the system based on hydroxyl bridging between ammonium molybdate/ferric chloride/nanocellulose,
supplemented by hydrogen bonding and electrostatic interactions between nanocellulose fibers.Furthermore ,the inorganic
hybrid crosslinking structure generated free hydroxyl groups in the system, which could effectively bind small molecule
water , promote the conversion of free water to bound water, thereby reducing the “eutectic point” temperature of the
system and spontaneously producing an antifreeze effect. Meanwhile, the introduction of nanomaterials in the inorganic
hybrid hydrogel optimized the conductive pathways, significantly enhancing its conductivity from 638 mS/cm to 2 316
mS/cm.The inorganic hybrid hydrogel prepared by this method maintained good flexibility at low temperatures and
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exhibited high conductive performance.
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