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ABSTRACT

Wood fibers for medium density fiberboard (MDF) was used in the filler layer of the white duplex board
for increasing thickness and bulk of the board. The MDF fibers were treated with ozone (3% based on
dry weight of the fibers), and mixed together with OCC (old corrugated container) to form paper.
Ozone-treated MDF fibers gave high bulk, high tensile strength, high internal bond and fast drainage to
the furnish mixed with OCC. It was shown that there were possibilities to reduced basis weight of the
filler layer without loss of thickness, stiffness, and tensile strength. Furthermore, it showed the possibility
to develop a new kind of board product that has high stiffness as well as high strength properties with
light basis weight by application of the ozone-treated MDF fibers.

Key words: old corrugated container (OCC), stiffness, white duplex board, medium density fiberboard,

ozone.
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Table 1. Fiber length analysis

4 9

g EAHGY ol (9 A

Fumish Length weighted Coarseness (mg/m) Fines'contents Fine's contents
fiber lergth (mm) (% in area) (% in length)
occ o'’ 0.759 0.208 9.89 53.782
OCC 3' 0.744 0.184 10.19 54.333
OCC 5' 0.704 0.185 9.87 53.639
MDF 0' 1.444 1.077 6.84 38.825
MDF 7' 0.730 0.668 6.93 55.263
MDF 10' 0.511 0.605 12.04 59.369
O3 treatment
MDF (' 1.571 0.427 1.60 25.018
MDF 5' 1.057 0.500 3.52 40.262
MDEF 7' 0.627 0.567 8.69 56.101
(OCC+MDF 10%)3' 0.737 0.238 9.84 53.441
(OCC+MDF 10%)5' 0.658 0.213 9.99 54.102
(OCC+MDF 10%)7' 0.606 0.219 10.53 56.673
(OCC+MDF 20%)3' 0.780 0.251 9.06 52.509
(OCC+MDF 20%)5' 0.709 0.247 10.32 55.032
(OCC+MDF 20%)7' 0.645 0.245 11.10 56.100
(OCC+MDF 30%)3' 0.854 0.260 8.48 51.535
(OCC+MDF 30%)5' 0.788 0.244 8.51 53.475
(OCC+MDF 30%)7' 0.666 0.246 9.04 54.998
trooco min, refining
4 MDF 4 4-9] 474 %2F 100g & 348 50-70%2 Wz ol W28 Ao 2 31920 & 200 g/m’
ThE $-ofl pH 7} 2-3 B &= 5 2AMA 2] 5 A A5G T 9 g #2AE AxstAd. 2424 ocCht
2ol o AH A E ol A LA 2] 7F aupA o] 7]

Lot} 2 g W o 2 3| A5t Eo] MDF A 9=
g_ qu}\]ﬂ oxs io]—oﬂ *Zﬂﬁi _g_.‘lﬁg_gi
A &0 MDF A o] 2 &g 5ol A e es A
shalth. 2Eo] St 5ol W9 v =
Fe OE BEZHE o] §3o] 5%
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Asko 24 A7ty /\Egg
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A5l IEH°H3wt%7HMﬂ
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i &AL Aot P =
°F7V\] 7| A= ot @& WA 7] = Ozone
generator Model-Lab2 (Ozone Tech. Inc. Republic of
Korea)& AH-819{ct.
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Table 2. Fiber furnish compositions

Funishes OCC refining MDF Os MDF refining MDF Mixed refining
min. treatment time min. addition % time
OCC-0 0 No 0 0 No
OCC-3 3 No 0 0 No
OCC-5 5 No 0 0 No
OCC-0/MDF-5/10% 0 No 5 10 No
OCC-0/MDEF-5/20% 0 No 5 20 No
OCC-0/MDF-5/30% 0 No 5 30 No
OCC-0/MDF-7/10% 0 No 7 10 No
OCC-0/MDF-7/20% 0 No 7 20 No
OCC-0/MDF-7/30% 0 No 7 30 No
OCC-0/MDF-5/10%/03 0 Yes 5 10 No
OCC-0/MDF-5/20%/03 0 Yes 5 20 No
OCC-0/MDF-5/30%/03 0 Yes 5 30 No
OCC-0/MDEF-7/10%/03 0 Yes 7 10 No
OCC-0/MDEF-7/20%/03 0 Yes 7 20 No
OCC-0/MDF-7/30%/03 0 Yes 7 30 No
OCC-3/MDF-5/10%/03 3 Yes 5 10 No
OCC-3/MDF-5/20%/03 3 Yes 5 20 No
OCC-3/MDF-5/30%/03 3 Yes 5 30 No
OCC-3/MDF-7/10%/03 3 Yes 7 10 No
OCC-3/MDF-7/20%/03 3 Yes 7 20 No
OCC-3/MDF-7/30%/03 3 Yes 7 30 No
OCC-5/MDF-5/10%/03 5 Yes 5 10 No
OCC-5/MDEF- 5/20%/03 5 Yes 5 20 No
OCC-5/MDF-5/30%/03 5 Yes 5 30 No
OCC-5/MDF-7/10%/03 5 Yes 7 10 No
OCC-5/MDEF-7/20%/03 5 Yes 7 20 No
OCC-5/MDEF-7/30%/03 5 Yes 7 30 No
(OCC + MDF 10%)-3/03 0 Yes 0 10 3
(OCC + MDF 20%)-3/03 0 Yes 0 20 3
(OCC + MDF 30%)-3/03 0 Yes 0 30 3
(OCC + MDF 10%)-5/03 0 Yes 0 10 5
(OCC + MDF 20%)-5/03 0 Yes 0 20 5
(OCC + MDF 30%)-5/03 0 Yes 0 30 5
(OCC + MDF 10%)-7/03 0 Yes 0 10 7
(OCC + MDF 20%)-7/03 0 Yes 0 20 7
(OCC + MDF 30%)-7/03 0 Yes 0 30 7
3. Zm} @ pEt g2 n7ke) 14 E 7|03 & 9le). Fig. 12 MDFe}

OCC £ &£ 3}9] Valley beater2 113[| S uff 9] B4 4]

3.1 MDF &7tof| 2|5t EtfMS Hlw 7H& YER AL itk MDF 4 9] 7ol S7ketl
MDF 4155 24145 clzto]sdo|dz o G4 A7ke] A Ro|F T Yt OCCE 53
Zt, MDFE 5E7F u} 2 183 799 A7 e B
N o] F 11 9l =1 (separate refining 5 min.), &3} 113 9]
A7 2 G A ol )l o= &7
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Fig. 1. Effect of refining and MDF fiber addition
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(OCC-3: OCC refined for 3 min. in Valley beater)
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Bulk % Breaking L. % ZDT %

Physical Properties

Fig. 4. Comparison of physical properties when ozone-treated MDF were used.
(MDF-7/10%/03: ozone-treated MDF was refined for 7 min. and added 10%) *: Physical
properties of OCC unrefined fumish are denoted as 100%
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Fig. 5. Comparison of physical properties when ozone-treated MDF were used.
(MDF-5/10%/03: ozone-treated MDF was refined for 5 min. and added 10%) *: Physical
properties of OCC unrefined furnish is denoted as 100%
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Fig. 6. Drainage time and stiffness when ozone-treated MDF were used.
(MDF-5/10%/03: ozone-treated MDF was refined for 5 min. and added 10%) *: Physical
properties of OCC unrefined fumish is denoted as 100%
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Fig. 7. Comparison of physical properties when ozone-treated MDF were used.
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