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ABSTRACT

Cotton linter pre-treatment methods using electron beam and sulfuric acid were investigated to prepare
high quality regenerated fibers for fabrics. So far, NaOH was used to reduce the degree of polymerization
(DP) of the cotton linter for ease of dissolving by cellulose solvent. Two pre-treatment methods were
developed to reduce the consumption of the chemicals (NaOH) and to control the DP of cellulose more
precisely. Changes in a-cellulose contents and brightness by the pre-treatments were also important
concerns. Both electron beam irradiation and sulfuric acid were shown to be effective on controlling the
DP of cellulose and to reduce the chemical consumption, but reduced a-cellulose contents as well in this
study. Sulfuric acid pre-treatment, which needed additional washing process after the pre-treatment
when comparing to the electron beam irradiation method, gave the highest brightness and the highest re-
duction of a-cellulose content.
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Table 1. Bleaching condition (without pretreatment)
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Chemicals Reaction condition
Type NaOH H,0, AE440 Reaching time Reaction Temp.
(%) (%) (%) (min) time (min) (C)
A 20 18 5
B 25 18 5 30 90 100

C 25 22 5
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Table 2. Condition of E-beam irradiation

Sample kGy
China 1st cut linter 0,8,10,12, 14
China 2nd cut linter 0,8,10,12, 14

Table 3. Electron beam accelerator specification

Current 1.9 mA
E-beam energy 2.5 Mev
conveyer speed 10 m/min

window-target distance 30 cm

window length & width 150 cm & 7.5 cm

Table 5. Bleaching condition (After pretreatment)

29

Table 4. Condition of sulfuric acid pretreatment

Sample H,SO4 (%)
0,04,0.6,0.8,1.0

0,0.2,04,0.6,0.8

China 1st cut linter

China 2nd cut linter
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Chemicals Reaction condition
Type NaOH H,0, AE440 Reachit}g time Reactiqn Temp.

(%) (%) (%) (min) time (min) (C)

D 8 5 5

E 8 7 5

F 10 5 5

G 10 . 5 30 90 100

H 12 5 5

I 12 7 5
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Fig. 1. Viscosity of cotton linters treated NaOH
(Refer to Table 1 for sample names).
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Fig. 2. Viscosity of cotton linters treated NaOH
(Refer to Table 1 for sample names).
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Fig. 3. Brightness of cotton linters treated NaOH
(Refer to Table 1 for sample names).
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Fig. 5. Viscosity of 2nd cut linters (Refer to Table 5 for sample names).
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Fig. 6. a-cellulose contents in cotton linters (Refer to Table 5 for sample names).
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Fig. 8. Viscosity of cotton linters pretreated with sulfuric

acid (Refer to Table 5 for sample names).
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