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ABSTRACT

Conditions of paper manufacturing process should be changed depending on the end use and paper

properties. Most of the case, mixed pulps with long softwood fibers and short hardwood fibers are used

to achieve proper qualities of product with reasonable production cost. For specialty paper manufacture

the wood pulp and cotton linter pulp are usually mixed together. The objectives of this study is to analyze

physical, mechanical and fracture mechanical properties of paper depending on SWBKP, HwBKP and

cotton linter pulp(CLP) mixing. When the mixing ratio of SWBKP was increased, strength properties,

such as tensile, tear, and folding endurance, were also increased. When the mixing ratio of SwWBKP and

HwBKP was increased, stress concentration index was decreased and fracture toughness was increased.

Keywords : Fracture toughness, mixing ratio, SWBKP, HwBKP, cotton linter pulp, physical properties,

fiber properties
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Table 1. Fiber properties

CLP SwBKP | HwBKP

Fiber length (mm) 1.32 1.22 0.59
Fiber width (m) 23.5 25.6 18.1
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Table 2. Mixing ratio of pulp

Sw Hw

ce | cp 0N e o
, 70 30 70 30
}?3/?)0 100 | 50 50 50 50
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222 4758 24
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T : Tensile strength

F : Zero-span tensile strength unrefined 500 200

Freeness (mL CSF)

B : Bonding strength
Fig. 1. WRV of SWBKP, HWBKP and CLP

Fracture toughness (J/m) = f;;/bl 2 depending on freeness.
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CLP 200ml C.S.F. SwBKP 200ml C.S.F. B8 : _ HwBKP200ml C.S.F.

Fig.2. SEM photographs of SWBKP, HWBKP and CLP handsheets(x500).
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Fig. 3. SEM photographs of SWBKP, HWBKP and CLP handsheets after 500 ml C.S.F. refining in
thickness direction.
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Table 3. Fiber properties after simultaneous refining depending on mixing ratio
CLP CLP+SwBKP CLP+HwBKP
Ratio (%) 100 70:30 50:50 30:70 70:30 50:50 30:70
Fiber length (mm) 0.86 0.99 1.04 1.09 0.69 0.59 0.52
Fiber width (ym) 223 22.4 23.0 23.1 17.2 15.8 14.8
Curl (%) 16.3 16.3 16.1 14.9 12.9 12.1 12.0

Fines contents (%) 13.0 11.5 11.4 11.3 16.0 16.0 17.9
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Fig. 4. Density of handsheets after simultaneous
refining depending on mixing ratio.
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Fig. 5. Elongation of handsheets after simultaneous
refining depending on mixing ratio.
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Fig. 6. Air permeability of handsheets after
simultaneous refining depending on mixing
ratio.
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Fig. 7. Folding endurance of handsheets after
simultaneous refining depending on mixing
ratio.
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Fig. 8. Relationship between opacity and light
scattering coefficient of handsheet after
simultaneous refining.
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Fig. 9. Relationship between bonding strength
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after simultaneous refining.
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Fig. 10. Breaking length of crack and non-crack

papers of handsheet after simultaneous refining.
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Fig. 11. Relationship between fracture toughness

and stress concentration index of handsheet
after simultaneous refining.
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