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ABSTRACT

The reduction of metal ion from the cotton linter for the preparation of NMMO (N-methylmorpholine
N-oxide)-based dissolving pulp was investigated. The NMMO-based dissolving pulp was usually used
for the manufacture of high quality fabrics, and need to have high alpha cellulose content and high
brightness. NMMO, which is environmentally friendly, and reusable after recovering process, is very
sensitive to the metal ions such as Cu, Fe, Mg, and Cr. Electron beam, sulfuric acid, acetic acid, and ozone
treatment before bleaching were used and the concentration changes of the metal ions were compared
to that of EDTA, a chelating agent. It was found that both acid treatments (sulfuric and acetic acid) were
very effective and comparable to EDTA treatment at the same dosage in metal ion reduction, but electron
beam and ozone treatment were not. The sulfuric acid treatment turned out to be effective in metal ion
reduction, and most inexpensive.
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Table 1. Electron beam accelerator for irradiation

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

Window-target distance 30cm

Window length & width 150 cm & 7.5 cm
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Table 2. Condition of pretreatment

Pretreatment process
E-beam (kGy)
Sulfuric acid (%)
Acetic acid (%)
Ozone (%)

EDTA (%)

Amount of pretreatment
0,8,10,12, 14
0,0.4,0.6,08,1.0
0,0.4,0.6,08,1.0
1.4,3.0,4.0
0.4,0.6
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Table 3. Bleaching conditions
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Chemicals Reaction conditions
NaOH (%) H20, (%) AE440 (%) Reaching time (min.) Reaction time (min.) Temp. (C)
10 5 5 30 90 100

AE440: Proprietary surfactant used in KOMSCO(Korea minting and security printing & 1D card operating corp.)
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Fig. 1. Cu ion content after E-beam pretreatment.
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Fig. 2. Cu ion content after sulfuric acid pretreatment.
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Fig. 3. Cu ion content after acetic acid pretreatment.
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Fig. 4. Cu ion content after Ozone pretreatment.
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Fig. 5. Fe ion content after E-beam pretreatment.

Fig. 7. Fe ion content after acetic acid pretreatment.
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Fig. 6. Fe ion content after sulfuric acid pretreatment.
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Fig. 8. Fe ion content after Ozone pretreatment.
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Fig. 9. Mg ion content after E-beam pretreatment.

Fig. 10. Mg ion content after sulfuric acid pretreatment.
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