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Study on fiber splitting process of waste wool nonwovens

a,l -a, b
Zhang Le*", Zhao Yi*’
a. Engineering Research Center of Technical Textile, Ministry of Education, b. Shanghai Modern Textile Frontier

Science Research Base, Donghua University, Shanghai 201620, China

Abstract: In order to realize the reuse of resources, the waste wool-based functional nonwovens
were prepared by micron-level and submicron-level two-stage splitting treatment after pretreatment.
The effects of solid-liquid ratio, splitting temperature, reduction time and pH value on the stripping
degree and stability of fibril structural units of wool nonwovens were investigated. The results showed
that the splitting amount of wool structural unit increased with the increase of splitting temperature ,
reduction time and pH value, and decreased with the increase of solid-liquid ratio. The structural
stability of wool nonwovens decreased with the increase of splitting amount. Through experiments,
the results showed that the optimum micron-level splitting process parameters were solid-liquid ratio
at 1.5:50, temperature at 50 °C, the optimum submicron-level splitting process parameters were
temperature at 75 °C , reduction time at 2. 5 h, and pH value at 10.

Keywords: waste wool fiber; nonwoven; solid-liquid ratio; splitting temperature ; reduction time;

pH value; pore size distribution; loss percentage
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Fig. 1 Effect of solid-liquid ratio on pore size distribution of wool nonwovens
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Fig.2 Infrared spectra of wool nonwovens before and after
micron-level fiber splitting treatment under different

solid-liquid ratios
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Fig. 4 SEM photos of micron-level fiber splitting wool nonwovens treated at different swelling temperatures
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Effect of swelling temperature on pore size distribution of micron-level fiber splitting wool nonwovens

F193 /%

%

40

30F

20F

Z

7z

D

5 20 40 60 80 100 120 140 162
LA /um
b) MK 50 C

42 350 400 450 500 550 600

fLi2/um

d) VEAKIRE 100 C
A5 EIKEBENBARIHFLEREMHILES TG h



F 02k
2024 F£E 7 H

EUWHRARANE
Technical Textiles

I, FRIEH 1

4000 3500 3000 2500 2000 1500 1000 500
WE/em?

6 RREKEEMNFHAATHEL
A REAH G L
Fig. 6 Infrared spectra of micron-level fiber splitting wool

nonwovens at different swelling temperatures
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different swelling temperatures
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different reduction temperatures
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nonwovens under different reduction time
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Fig. 17 SEM photoes of wool nonwovens before and after two-stage fiber splitting treatment
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