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ABSTRACT

Disposable diaper waste is consisted of plastic, fiber, and SAP (Super Absorbent Polymer).
They are valuable to be used as raw materials of other products including plastic blocks
and pulp mold. Nevertheless, disposable diaper waste have been disposed by landfill and
incineration without recycling. Due to strict environmental regulations it is necessary to
develop fractionation technique to recycle the disposable diaper waste, In this study the
fractionation technique using pilot—scale stock preparation units was investigated. Pro—
cess for separation of plastic and fibers from disposable diaper waste was composed by
the combination of pilot—scale pulper, drum screen, screen and cleaner. Recovery rate
of plastics and fiber was checked according to the various operating conditions, In drum
screen, recovery rate of plastic was high when the cut size of disposable diaper waste was
5 cm X 5 cm, The highest recovery rate of fiber was achieved with 0.3 mm slot screen, It
is important to control the neutral state of SAP for improvement of recovery rate of fiber
since SAP can be swelled easily in water., Therefore SAP can be controlled efficiently by
the addition of calcium chloride into the pulper. Consequently recovery rates of plastics
and fibers were over 90 and 80% under the optimum pilot operating conditions,

Keywords: Disposable diaper, recycling, fractionation, pilot—scale units, SAP (super ab—
sorbent polymer)
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Fig. 1. Pilot pulper.

Table 1, Operating conditions of pulper

Conditions Value
Pulping consistency 5%
Optimum operating 201L
volume
Total volume 50 L
Motor 4 kW, variable speed drive
Rotation 100—2000 rpm
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Fig. 2. Pilot drum screen,

Table 2. Specifications of drum screen

Items Notes
Material Stainless steel
Speed Max, 15 rpm
Screen hole diameter 6 mm
Screen size 300 mm
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Fig. 4. Stock flow of screen,

Table 3. Specifications of screen

Items Notes
Screen diameter 420 mm
Screen plate holes diameter 3 mm
Foils 3 foils rotor
Screen basket slots width 0.15 mm

7.5 kW, variable

Motor speed Motor
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Fig. 5. Pilot cleaner,

Table 4. Specifications of cleaner

Items Notes
7-10 L
150—300 L/min

Volume of cleaner
Flow rate

Pumping Monoplex pump

J. of Korea TAPPI Vol.47 No.4 Aug. 2015 69



OIS K= ZgHHIE 088 H Y38 7|M7Fe RELE 30l &t A7
plastic plastic, SAP SAP
A ) A
i i H
H : H
Pulper I—-| Drum screen I—-| Screen l—-l Cleaner }—- fiber

Diaper 1kg —-|

(fake urine 0.9%) Consistency: 5%

Time: 1 hour
Temperature: 50°C
Rotation: 500 rpm
NaCl 4%, CaCl, 10%

—— accept

------ » reject

Fig. 6. Scheme of disposable diaper recycling process with pilot—scale units,

fake urine(0,9% NaCl ~8M)2 Fof A7t £oF vk
sto] FH|gh U3 7IAAE GAT 272 et &
NaCl 4%, CaCl, 10%%2 F-4% B35=2 253}, 8
gl AYdATE 5ol 2AH vkek o] &= 50T, &
9H5E 500 rpm 24 1A17F F9F AAE| et Y SAP
o] EAst= 2dolAl AF Al 9] 1008 o) #
e G FAx= EAR 0] JeBRE o] A|ofsh=
o] 24 i &S 9ot AT AApolr}, SAP
o] Yo F7] o] 21k] o] 2 wEHk-g-o 2J5te] SAP
1719] BeAS Aol 4= e}, Zhao 52 o7
& F dgol=o] SAPY WA Alojell 71 FHol
¢ B8I7F QS-S BaLskgl), ol & A-tollAl: H 7
A sfi2] Al CaCl,E FYste] SAPE| H&/3S Alofst
Lzt 6?‘%} et SR AlRe &Y A3 A2t
ZYAES rejectE TLESFIL A8} SAPLS accept

ofr

=3

=%

°L>)ir:lorl

o

N
o

H

o &
2 B 6]— t} 489} SAPo] EFE o] Q= =¥ AT
2 accept® A28 A 2|5to] SAPY} A92 Baslgo
], o] 3 237 accept] Aol #ESH= SAPES A
Ast7] flste] 229 A skl iﬂ‘—ﬂ A2] 5 o
A AR FAE St AR deaS A=Esilen
=g A58 ZHA rejectE BaE ZetrEe Z
28 S5 i8] 5% HE R AEetoAlE FYstaL 45T
Aol 24417t FQE WS TE RS AIAT &
StiE FAE S5t deES ARk 3

HE

2 A 2L 34 24 W2 22

2} 33] Wi

> 4y 1o W
e gy

>
e
38
=

U3 o| 7 1M FELE 21X B2 X1 2

241 E& A321
Fig, 79| Al Aul& o]-&sto] A=gl vpAzl 47 30
2 50 mm=z 25k 5 7|4 AlEL5 em X 5 ecm®
AHgE A7 E ol§ato] 2,389 847 3eAE

70

o - £0(|7|& 47(4) 2015

Fig. 7. An instrument for preparation of dis—
posable diaper samples by tearing,
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