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ABSTRACT

The purpose of this study is to examine the reusability of the fluff pulp recycled from paper diaper. To
do this, the physical and optical properties of each handsheet made from these fluff pulp sample as well
as the properties of the fiber recycled from paper diaper were analyzed and compared with those of
non-recycled diaper fluff pulp samples and conventional pulp samples. These comparisons show that the
characteristics of fiber such as length, width, curl, kink of the pulp recycled from paper diaper were sim-
ilar to those of non-recycled diaper fluff pulp as well as to those of commercial pulp. The fine content
of recycled diaper fluff pulp was lower than that of other pulp samples, while the ash content of the former
was higher than that of the latter. Furthermore, it was also found that the bulk of handsheets made from
the recycled fluff pulp was higher than that of other pulp samples, while the formation of the former was
worse than that of the latter. The mechanical properties of the handsheet sample made from the recycled
diaper fluff pulp was higher than those of the unused diaper fluff pulp and was lower that those of com-
mercial fluff pulp and softwood tissue pulp handsheet. But, it was higher than that of hardwood tissue
pulp handsheet. The optical properties of recycled diaper fluff pulp handsheet was lower than those of
each handsheet samples made from other pulps due to its low fine content.
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Table 1. Pulp samples used in this experiment

contents
Commercial fluff pulp
Diaper fluff | Unused diaper fluff pulp (from the
pulp diaper ecept of SAP)

Recycled diaper fluff pulp
Softwood bleached kraft pulp
(SWBKP, NBKP)

Hardwood bleached kraft pulp
(HwBKP, LBKP)

Tissue pulp
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Table 2. Measured properties of pulp samples
Contents Methods
Length (length distribution)
Width (width distribution)
Morphological property Curl L&W fiber tester
Coarseness
Kink angle, Kink index
Fines content L&W fiber tester
Water retention value (WRV) TAPPI UM 256
Ash contents (525C) TAPPIT 211
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Table 3. Measured properties of pulp handsheet samples

Contents Methods
Basis weight, thickness I1SO 534
Physical property Apparent density ISO 534
Formation index Formation Analyzer (Op test equipment, Inc.)
Tensile strength, Tensile index ISO 1924-2
Mechanical property Zero §parT tensile index ISO 15361
Bursting index ISO 2758
Tear strength, Tear index ISO 1974
Brightness ISO 2470
Whiteness ISO 11475,1S0O 11476
Optical property Fluorescence Index ISO 11475
Opacity ISO 2471
Scattering coefficient ISO 9416
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Table 4. Morphological properties of various pulp fibers

Diaper fluff pulp

Tissue fluff pulp

Commercial .Unused Recycled
diaper fluff diaper fluff SwBKP HwBKP
fluft pulp
pulp pulp
Length (mm) 2.448 2.352 2.409 2.237 0.714
Width (¢m) 333 32.7 329 26.1 16.2
Coarseness (/g/m) 296.1 293.7 3394 190.8 83.3
Curl (%) 14.8 17.5 17 17.7 9.6
Kink angle 50.6 55.1 54.7 54.6 46.6
Kink index 1.666 1.745 1.805 1.878 1.694
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Fig. 1. Comparison of WRV between the recycled
diaper fluff pulp and various types of
un-recycled pulp.
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Fig. 2. Comparison of fine content between the
recycled diaper fluff pulp and varous types
of un-recycled pulp.
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Fig. 3. Comparison of ash content between the
recycled diaper fluff pulp and various
types of un-recycled pulp.
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Table 5. Physical properties of various pulp handsheets

Diaper fluft pulp Tissue fluff pulp
Commercial .Unused Becycled
diaper fluff  diaper fluff SwBKP HwBKP
fluff pulp
pulp pulp

Thickness Before beating 167.90 202.77 212.56 158.86 145.10
(g/em’) After beating 121.32 118.29 161.77 111.85 112.87
Bulk Before beating 2.698 3.221 3.393 2.528 2.305
(g/cm3) After beating 1.970 1.907 2.593 1.781 1.827
Density Before beating 0.371 0.310 0.295 0.396 0.434
(g/em’) After beating 0.508 0.524 0.386 0.562 0.547
Formation Before beating 42.10 29.48 29.53 35.97 63.95
After beating 41.42 51.36 46.14 43.00 51.73
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Fig. 4. Comparison of tensile index between the
recycled diaper fluff pulp handsheet and
various types of un-recycled pulp handsheet.
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Fig. 5. Comparison of zero span tensile index
between the recycled diaper fluff pulp
handsheet and various types of un-
recycled pulp handsheet.
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Fig. 6. Comparison of burst index between the
recycled diaper fluff pulp handsheet and
various types of un-recycled pulp handsheet.
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Fig. 7. Comparison of tear index between the
recycled diaper fluff pulp handsheet
and various types of un-recycled pulp
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Fig. 8. Comparison of ISO brightness between
the recycled diaper fluff pulp handsheet
and various types of un-recycled pulp
handsheet.
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handsheet and various types of un-
recycled pulp handsheet.
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Fig. 9. Comparison of whiteness between the
recycled diaper fluff pulp handsheet and
various types of un-recycled pulp handsheet.
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Fig. 11. Comparison of opacity between the recycled
diaper fluff pulp handsheet and various
types of un-recycled pulp handsheet.
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Fig. 12. Comparison of scattering coefficient
between the recycled diaper fluff pulp
handsheet and various types of
un-recycled pulp handsheet.
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