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ABSTRACT

In the manufacture of corrugated box, the fibrous raw materials are mainly consisted of recycled papers,
such as KOCC(Korean Old Corrugated Container), kraft sack, and AOCC(American Old Corrugated
Container). Among these recycled waste paper, the proportion of KOCC is relatively higher than others
in fibrous raw materials. Generally, KOCC shows some poor fiber properties and contains hazardous
heavy metal sources. Therefore, it is to evaluate the property of recycled paper sources for eco-friendly
corrugated box manufacture. In this study, the physical and mechanical properties of 3 kinds of recycled
fibers and their mixed stocks were analyzed. The environmental assessment was also evaluated by ana-
lyzing the 4 representative heavy metal contents and evaporation residues in waste papers. As the results,
KOCC showed the poorest fiber qualities and had the highest heavy metal contents and evaporation resi-
dues among the recycled fibers. Finally, the mechanical strength properties were increased by decreasing
KOCC proportion of mixed stock conditions. In addition, the heavy metal contents and evaporation resi-
dues were also decreased by increasing recycled AOCC and kraft sack proportion.

Keywords : Eco-friendly corrugated box, mixed recycled fiber, heavy metal content, evaporation

residue
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Table 1. Stock treatment conditions for recycled raw materials

Stock treatment conditions

Raw materials
Control recycled fiber stock after repulping
Process A recycled fiber stock after screening and beating
Process B

recycled fiber stock after screening and beating, then addition of dry strength resin(1% in o.d.)
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Table 2. Stock preparation for sheet-making

with recycled fibers
Mixing ratio of recycled fibers
KOCC : Kraft sack KOCC : AOCC
100 0 100 0
90 10 80 20
80 20 50 50
60 40 20 80
50 50
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Fig. 1. Changes in freeness(A) and WRV(B) of recycled fiber from AOCC, KOCC, and kraft sacks.
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Process A Process B

Fig. 2. The Final air permeability(FAP) according to
papermaking conditions for repulping (Control),
screening-beating treatment(Process A), and
then dry strength resin addition (Process B).
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Fig. 3. The turbidity changes in white water after
repulping(Control), and screening-beating
treatment and then dry strength resin addition
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Fig. 4. The bulk properties of sheets according
to papermaking conditions for repulping
(Control), screening-beating treatment(Process
A), and then dry strength resin addition
(Process B).
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Control Process A Process B

Fig. 5. The burst strength properties of sheets
according to papermaking conditions for
repulping(Control), screening-beating treatment
(Process A), and then dry strength resin
addition(Process B).

Fig. 6. The compression strength properties of sheets
according to papermaking conditions for
repulping(Control), screening-beating treatment
(Process A), and then dry strength resin
addition(Process B).
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Fig. 7. The bulk properties of sheet according to mixed stock conditions for KOCC and kraft sack(A),

and KOCC and AOCC(B).
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Fig. 8. The burst strength properties of sheet according to mixed stock conditions for KOCC and kraft

sack(A), and KOCC and AOCC(B).
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Fig. 9. The compression strength properties of sheet
and kraft sack(A), and KOCC and AOCC(B).
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Table 3. Heavy metal contents in recycled paper

Content ( mg/kg)

Materials e

Pb Cd Cr Hg

KOCC 30~40 2~6 <1~3 <1

Kraft sack 5~15 1~5 <1 <1

AOCC 10~20 1~5 <1 <1

16 130 16 130
=Cm= Heavy metal content == H eavy metal content
Fu - 120 2 P14 .
“.i“,_ ={}= Evaporation residue “1.:1_ S =0=Evsporation residue | 129 5,
=12 1 = g 12 4 B
=) g g g
210 100 3 fw ne =
1 ] H &
R 9 g 3 8 w0 £
P £ i 2
G so § I o6 H
T 4 70 5 I 4 =
2 60 2 80
100:0 | 90:10 | 80:20 | 60:40 | 50: 50 | 0:100 100:0 BO : 20 | 50 : 50 | 20 : B0 0:100
KOCC : Kraft sack EOCC: AOCC
(A) B)

Fig. 10. The total contents of heavy metals and evaporation residues according to mixed stock conditions
for KOCC and kraft sack(A), and KOCC and AOCC(B).
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