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Abstract: Separation and recovery of waste polyester-cotton blended fabric was investigated by
hydrothermal method, considering different acid resistance of cotton fiber and polyester fiber and
characteristics of subcritical water. The effects of hydrothermal temperature, reaction time and mass fraction
of hydrochloric acid on the separation process were studied by using polyester/cotton blended waste fabrics
(mass fraction of polyester to cotton 1 : 4) as raw materials, hydrochloric acid as catalyst. The
physicochemical properties of products before and after hydrothermal reaction were characterized by FTIR,
XRD, SEM, HPLC and DSC. The results indicated that the optimum hydrothermal process was determined
as follows: hydrothermal temperature 150 °C, and reaction time 3 h, mass fraction of hydrochloric acid
1.5%. Some cotton fiber in blended fabric was hydrolyzed into solid cellulose with a yield of about 48.21%,
while the other dissolved cotton was turned to be water-soluble carbohydrates, with a glucose mass
percentage of 15.57%. After hydrothermal treatment, the recovery rate of polyester yarn was up to 96.24%,
and the fracture strength was reduced by about 3%. The hydrolysate containing water-soluble carbohydrates
could be recycled 5 times.
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hydrolysis products from waste polyester-cotton
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Fig. 2 Effects of reaction time on the yield of hydrolysis
products from waste polyester-cotton blended fabric
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Fig. 6 XRD patterns (a) and FTIR spectra (b) of polyester
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