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Effects of bifunctional attapulgite on crosslinking reaction of P(AA-co-AM) hydrogel
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Abstract : To investigate the influences of functionalized attapulgite (ATP) on the synthesis, structural and properties of poly
(acrylic acid-co-acrylamide) (P (AA-co-Am)) composite hydrogel during in-situ polymerization, ATP was first modified with N-(3
-aminoethyl)-+y-aminopropyltrimethoxysilane (KH792) to obtain ATP-KH792 particles. Subsequently, ATP-KH792-ACVA particles
functionalized with both amino and azo groups were prepared through a secondary modification step using azodicyanovaleric acid
(ACVA). The successful grafting of amino and azo groups onto ATP surface was confirmed by fourier transform infrared spectrosco-
py and thermogravimetric analysis. Finally, Using potassium persulfate-sodium sulfite/amino groups and azo groups as the first and
second initiation methods respectively, a series of P(AA-co-Am)/ATP composite hydrogels were further synthesized through in-situ
polymerization. The composite hydrogel was characterized using compression testing, transmission electron microscopy, UV-visible
spectroscopy and rotational rheology. The effects of ATP-KH792-ACVA content on the microstructure, compressive modulus,
monomer residual ratio and crosslinking behavior of the composite hydrogel were systematically examined. The results indicate that
ATP-KH792-ACVA is dispersed within the composite hydrogel at the nanoscale. The incorporation of ATP-KH792-ACVA lead to a
notable enhancement in the compressive modulus of the composite hydrogel after the primary polymerization step, and a further
improvement is observed following secondary polymerization. As the content of ATP-KH792-ACVA increases, the residual
monomer content in the in-situ polymerization system progressively decreases, while the gel time during the first polymerization
stage is gradually shortened. Correspondingly, the average cross-linked molecular weight decreases and the decreasing range is
significantly narrowed, the initial crosslinking rate, effective elastic crosslinking density and storage modulus all show a continuous
increase.
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