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ABSTRACT

Disposable diaper has been used in order to handle urine and feces conveniently. At present the amount
of disposable diaper waste increases gradually. Incineration and landfill have been the only ways to dis-
pose of disposable diapers. However, if they are disposed by landfill, decomposition will take more than
one hundred years. In addition, another way of dispose incineration has caused air pollution. Therefore,
it is necessary to study recycling process for disposable diaper since plastic and wood fibers of diaper
are useful materials to recycle. In this study, pulping condition of disposable diaper waste was studied
in order to effectively separate the components. Recovery rates of plastic and fibers were analyzed under
different pulping conditions. It was found that optimum pulping consistency was 5%, time was 60 mi-
nutes, temperature was 50°C, and cut size is 21 cmx21 cm. The recovery rate of plastic and fibers can
be achieved above 70% under the optimum pulping condition.
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Fig. 1. Batch-type separation process for recycling waste diapers. (P: plastic, F: fibers, S: SAP)
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Table 1. Conditions for pulping of diapers

Pulping

- Units Values
conditions
Consistency % 2, 4,6, 8,10
Time min 40, 60, 80, 120
Cut size LXW 5121, 21x14, 21x11, 6x6
cmxcm
Temperature T 20, 30, 40, 50
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Fig. 2. Two fractions of reject from Somerville
screening at the varied pulping consistency.
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Fig. 3. Fractions of fibers and SAP from cleaning
at the varied pulping consistency.

Fig. 4. Plastic rope formed by pulping action.
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Table 2. Recovery rate of plastic and fibers at the varied pulping consistency

Pulping conditions Recovery rate, %

Consistency, % Time, min Temperature, C Cut size, cmxcm Plastic Fibers
2 75.3 83.8
4 71.3 77.5
6 60 40 6x6 69.0 48.8
8 74.7 49.7
10 72.4 47.9

Table 3. Recovery rate of plastic and fibers at the varied pulping time

Pulping conditions

Recovery rate, %

Consistency, % Time, min Temperature, C Cut size, cmxcm Plastic Fibers
40 74.1 44.3
60 73.4 55.0
> 80 40 6x6 675 53.8
120 69.3 80.2

Table 4. Recovery rate of plastic and fibers at the varied pulping temperature

Pulping conditions

Recovery rate, %

Consistency, % Time, min Temperature, C Cut size, cmxcm Plastic Fibers
20 79.1 56.7
30 75.0 57.8
S 60 40 6x6 743 573
50 76.5 74.4

Table 5. Recovery rate of plastic and fibers at the varied cut size of diaper

Pulping conditions

Recovery rate, %

Consistency, % Time, min Temperature, C Cut size, cmxcm Plastic Fibers
6x6 72.3 71.2
21x11 76.2 71.5
S 60 40 21x14 79.3 50.2
21x21 84.5 39.1
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