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Preparation of monodisperse poly ( N-isopropylacrylamide ) /clay nanocomposite
hydrogel microspheres using coaxial microfluidic device

JI Lei-peng , ZHANG Qing-hong, LI Yao-gang, WANG Hong-zhi
(College of Materials Science and Engineering, Donghua University, Shanghai 201620, China)

Abstract: A monodisperse nanocomposite poly ( N-isopropylacrylamide )/clay ( PNIPAm/Clay ) microspheres is
synthesized with coaxial microfluidic device using clay as cross-linker. The disperse phase contains the monomer
( N-isopropylacrylamide) ( NIPAm ), the initiator ( potassium peroxydisulfate ) ( KPS), the cross-linker ( clay) and
deionized water. The immiscible continuous phase is composed of soya-bean oil and the catalyst ( tetramethyl ethylene
diamine) (TEMED) . The monomer, NIPAm , has three distinctive absorbance peaks at 917,965,992 ¢m ™" | indicating the
vibration of the monomer’s C =C double bond. However, these characteristic peaks disappear in the FT-IR spectra of
PNIPAn/Clay and the Si—O characteristic peaks of clay,1 000 em ™", appears in the FT-IR spectra of PNIPAm/Clay.
The effects of changing tips, the flow rate of continuous phase and the content of the surfactant on the size of the
microgels are studied. The results show that the microgels from 300 um to 450 wm can be synthesized by changing the
tips of the dispersed phase injection tube;The size of the microgels between 315 and 435 pm with dispersion coefflcient
below 5% can be adjusted by changing the flow rate of continuous phase;The diameter of the microgels decreases when
the content of the surfactant( polyglycerol polyricinoleate) (PGPR) in the continuous phase increases.
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