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ABSTRACT

The crystallinity and molecular weight of cotton linter need to be controlled to be more easily dissolved
in NMMO during manufacture of clothing fabrics. Electron beam irradiation and sulfuric acid treatment
were used as pre-treatment to reduce molecular weight of cotton linter more efficiently, and after the
pre-treatment, peroxide bleaching was followed in alkaline condition. After those processes, the crystal-
line indices of the cotton linters were measured by XRD method, and other properties such as their alpha
cellulose contents and degree of polymerization were measured. It was found that the crystallinity index
of cotton linter was decreased as the irradiation of electron beam increased while increased as the dose
of sulfuric acid increased. These results strongly suggested that electron beam damaged the crystalline
structure of the cellulose directly while sulfuric acid dissolved mostly non-crystalline area of the cellu-

lose structure.

Keywords: Cellulose crystallinity, electron beam irradiation, sulfuric acid, alpha cellulose, degree

of polymerization, cotton linter
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Table 1. Electron beam accelerator for

irmadiation
Current 1.9 mA
E-beam energy 2.5 Mev
Conveyor speed 10 m/min
Window-target distance 30 cm

Window length & width 150 cm & 7.5 cm
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Fig. 1. Relationship of NMR method with XRD
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Fig. 2. Change of cotton linter crystallinity index
according to their basis weight.
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Fig. 3. Relationship between crystallinity index
and NaOH addition level in cotton linter.
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Fig. 4. Relationship between crystallinity index
and CED viscosity caused by NaOH+H,O,
treatment in cotton linter.
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Fig. 5. Relationship between crystallinity index
and CED viscosity caused by E-beam
treatment in cotton linter.
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