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Controllable microfluidic fabrication of polyvinyl alcohol/ multi-walled

carbon nanotubes composite conductive hydrogel microfibers
LIU Shi-yu, PAN Da-wei, WANG Wei"
(School of Chemical Engineering, Sichuan University, Chengdu 610065, China)

Abstract ; Adopting surfactant Polyethylene glycol octadecyl ether ( Brij® S20) is used to promote the well-
dispersion of MWCNTSs nanomaterials in the high viscous PVA solution, which enables use of the solution in microfluidics
for continuous and controllable fabrication of PVA/MWCNTSs composite conductive hydrogel microfibers. With the content
of MWCNTs at 0.5 wt%, the PVA/MWCNTs composite conductive hydrogel microfibers exhibit a maximum tensile
strength of 5. 77 MPa and an excellent stretchability of 658. 34%. After soaking in a mixture of ethylene glycol/water
(EG/H,0) containing LiBr, the microfibers exhibit improved tensile strength and Young’s modulus, as well as anti-
freezing properties with a freezing point below —50°C.The gauge factor of such conductive microfibers is 1. 86 in the
strain range of 0—75% , and 3. 44 in the strain range of 75% —250% , indicating their capability for reliable detection
across a wide strain range of 0-250%.In addition , the composite conductive hydrogel microfibers also exhibit good fatigue
resistance ,and allow 300 tensile cycles at 50% strain.This work provides a new strategy for creating novel strain sensing
microfiber materials.
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