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efifik 151, WBNA/NT 5900 AHELTRIRMET4E, Hnl#asvifs LLE &8I, mIER M
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Abstract: Aiming at preservation of thermal consetvation. of natural cotton in moisture or water, a
facile method is proposed by the synergistic modification with crystalline long-chain terminated
isocyanate. The reaction is easily performed between hydroxyl groups (-OH) at the fiber surface
with the isocyanate groups of the reagents underfacile conditions, while the nanoscale roughness is
achieved via crystallization, of the aliphatic long, chains at the micro-groves of the pristine fibers.
The cotton becomes superhydrophobic with a water contact angle above 150° and sliding angle
below 5°. The thermal conservation is well preserved even under moisture or in water, while the
elastic recovery is.increased /At the environment temperature of 39°C, center temperature of the
modified cotton remains at 33.3°C which is much lower than the pristine cotton. It is shown that
aliphatic chain length thus crystallinity of the isocyanates is key to determine the superhydrophobic
performance. Additional feeding the example nanoparticle of silica gives rise to less improvement
in the“superhydrophobic performance. This facile modification method is advantageous in

simplicity. and green processing of a low cost, while the modified cotton maintains eco-friendly.

Keywords: cotton fiber, feature, isocyanates, surface modification, superhydrophobic, thermal

insulation, elastic recovery
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Fig. 1 SEM images of natural cotton fiber.
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Fig. 2 Morphology of the modified fibers with.isocyanates: (a) IPTS; (b) HDI; (c) TDI; (d) OI.
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Fig. 3 Infrared spectra of the modified fibers-by different isocyanates.
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Fig. 4 Water contact angles at the cotton surface by different modifications: (a) natural cotton; (b)




IPTS; (¢) HDI; (d) TDI; (e) OL
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Fig: 5. Morphology of the modified fibers at different OI contents: (a) 1 wt%; (b) 5 wt%; (c)

10 wt%; (d) 15 wt%.
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Fig. 6 Morphology of the cotton fibers by different modifications: (a) OI/SiOz; (b)

OI/Si0/0TMS.
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Fig. 7 Water absorption of the modified cottons 6 parf%ur cotton.
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Fig. 8 Elastic recovery of the modified cottons: (a) natural cotton; (b) OL
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Fig. 9.Infrared thermal images of the modified cotton by different modifications: (a) natural

cotton; (b) OI; (¢) OI/SiOz; (d) OI/Si02/OTMS.
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Fig. 10 Infrared thermal imaging of modified cotton samples while cooling: (a) natural

cotton; (b) OI; (c) OI/Si0z; (d) OI/Si0,/OTMS.
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Fig. 11 Schematic modifications of the cotton fibers.
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