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Abstract : To address the core issue of poor interfacial compatibility between cotton stalk fibers (CS) and the epoxy resin (EP)
matrix, The effect of surface modification of titanate coupling agent (IPT), silane coupling agent (SCA) and isocyanate (IPDI) on
alkali-treated cotton stalk fiber (ATCS) and their enhancement effects on the comprehensive properties of ATCS/EP composites
were systematically compared. The mechanical properties, dynamic mechanical performance, micromorphology, thermal conductivi-
ty, and water absorption were thoroughly explored. The findings reveal that all three modifiers effectively optimize the interface,
with significant differences are as follows:IPT demonstrates the most superior modification effect an addition amount of 0.5% by
mass fraction, significantly increasing flexural strength and impact strength of the composites by 48.25% and 82.05%, respectively,
while markedly reducing water absorption by 44.02% and improving fracture surface morphology. IPDI gives the material the best
thermal conductivity of 0.32 W/(m-K) and thermal diffusivity of 0.47 mm®/s at the mass fraction of 5 wt%. In contrast, SCA of 2
wt% exhibites relatively inferior effectiveness, resulting in composites with observable pores on the fracture surface and overall
performance enhancement lagging behind IPT and IPDI. DMA results further confirms that IPT most effectively enhances the
composites' storage modulus and heat resistance.
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Tab.1 Composite material formula (mass fraction)

Coupling agent modified ATCS(55% of total mass)

Epoxy system(45% of total mass)

Samples ATCS Coupling agent dosage/% Curing agent
Ivent EP tent/%
content/% Solven (based on ATCS) content/% content/%
0.2% IPT-ATCS/EP 54.89 0.20
0.5% IPT-ATCS/EP 54.73 0.50
Absolute ethyl alcohol
1% IPT-ATCS/EP 54.46 1.00
2% IPT-ATCS/EP 53.92 2.00
0.5% SCA-ATCS/EP 54.73 0.50
1% SCA-ATCS/EP 54.46 . 1.00
90 vol% ethanol water solution 36.00 9.00
2% SCA-ATCS/EP 53.92 2.00
3% SCA-ATCS/EP 53.40 3.00
1% IPDI-ATCS/EP 54.46 1.00
3% IPDI-ATCS/EP 53.40 3.00
Ethyl acetate

5% IPD-ATCS/EP 52.38 5.00
10% IPDI-ATCS/EP 50.00 10.00
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