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Effect of surface treatment on properties of flax/polylactic acid composites
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Abstract : In order to improve the interface bonding between flax fiber and polylactic acid matrix, the surface of flax fabric
was treated with sodium bicarbonate and stearic acid (Stearic acid treatment was based on sodium bicarbonate treatment) respective-
ly, and flax/polylactic acid composites before and after surface treatment were prepared by hot pressing process. By means of X-ray
diffraction, water contact angle and fracture morphology , the properties of the flax fabric and the interfacial bonding of the compos-
ites before and after surface treatment were explored, and the surface treatment effects of sodium bicarbonate and stearic acid on the
mechanical properties and thermal stability of the composites were analyzed. The results show that the interface bonding between
the flax fabric treated with sodium bicarbonate and polylactic acid is improved. Compared with the untreated composite, the tensile
strength of the composites treated with sodium bicarbonate increases by 11.2% and the flexural strength increases by 4.7%.
However, the thermal stability of the composite decreases compared with that of pure polylactic acid, and the mass residual rate at
600 °C after thermal decomposition increases to 6.31%. The flax fabric treated with stearic acid shows good hydrophobicity, whose
water contact angle reaches 112.7°, and the cross-sectional morphology of the composite treated with stearic acid shows that the
interface bonding between the fibers and the matrix is significantly improved, with no obvious gap. Compared with the untreated
composite, the tensile strength of the composites treated with stearic acid increases by 18.2%, and the flexural strength increases by
17.6%. Compared with the composites treated with sodium bicarbonate, the initial decomposition temperature of the composites
treated with stearic acid decreases, but the temperature at 50% mass loss and temperature at maximum decomposition rate increase,
and the mass residual rate at 600 °C is reduced.
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surface treatment
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Tab.1 Thermal decomposition characteristic parameters of PLA and flax/polylactic acid composites

Samples T,,/°C T,/°C T,,,/°C T/°C Mass residual rate at 600 °C/%
PLA 325.99 334.99 356.99 359.99 2.84
FPC 318.34 329.85 354.85 353.35 5.12
FPC-NaHCO, 306.26 319.27 350.77 350.27 6.31
FPC-NaHCO,-SA 294.99 312.99 352.50 355.50 5.01

Notes: T}, , T\, Ty, are thermal decomposition temperatures at 5%, 10% and 50% mass loss respectively; 7 is temperature at maximum decomposition rate.
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