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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 and the old corrugated container (OCC)
furnish were refined, and mixed together to form paperboard. At optimum mixing ratios and refining de-
grees, stiffness and tensile strength of the MDF fiber-containing board were higher than those of the board
with 100% OCC. It was found that there was possibility to reduced basis weight of the filler layer down
to 90% of the all OCC furnish by judicious selection of the mixing ratio and the refining method of the
MDF fibers. Drainage rate increase and potential drying energy savings were additional benefits.

Keywords: Old corrugated container (OCC), stiffness, white duplex board, medium density fiberboard,

basis weight reduction.
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Table 1. Length weighted fiber lengths of the
sample furnish

OCC 0 min. refining 0.825 9.81 0.193
QOCC 3 min. refining 0.771 11.01 0.206
QCC 5 min. refining 0.741 9.02 0.169
MDF 0' min. refining 1.600 3.33 0.508
MDF 7' min. refining 0.820 8.75 0.603
MDF 10' min. refining 0.660 12.01 0.597
(0CC + MDF10%) 0 min. 0.847 9.61 0.195
(0CC + MDF10%) 3 min. 0.825 8.68 0.186
(OCC + MDF10%) 5 min. 0.764 9.79 0.208
(0CC + MDF10%) 7 min. 0.730 10.49 0.220
(0CC + MDF20%) 0 min. 0.837 10.71 0.272
(0CC + MDF20%) 3 min. 0.830 10.93 0.282
(0CC + MDF20%) 5 min. 0.818 9.61 0.243
(OCC + MDF20%) 7 min. 0.730 10.38 0.237
(0CC + MDF30%) 0 min. 0.908 7.63 0.214
(0CC + MDF30%) 3 min. 0.873 9.81 0.286
(0CC + MDF30%) 5 min. 0.805 9.75 0.276
(OCC + MDF30%) 7 min. 0.777 10.29 0.255
L Lignocsl® 0 min. refining 0.350 12.31 2.474
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Table 2. Names of the samples
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- MDF or

Name Refining method lanocell %
0CC-0 0CC 0 min. 0
0CC-0/MDF-7 _ |0CC 0 min. + MDF 7 min. 10, 20, 30
0CC-0/MDF-10 |{OCC 0 min. + MDF 10 min. 10, 20, 30
0CC-3 0CC 3 min. 0
0CC-3/MDF-7__ |0CC 3 min. + MDF 7 min. 10, 20, 30
0CC-3/MDF-10 |OCC 3 min. + MDF 10 min. 10, 20, 30
0CC-5 0CC 5 min. 0
0CC-5/MDF-7__|0CC 5 min. + MDF 7 min. 10, 20, 30
0CC-5/MDF-10 |OCC 5 min. + MDF 10 min. 10, 20, 30
(OCCHMDF)-3 _|(0CC + MDF) 3 min. 10, 20, 30
(OCCMDF)-5 __[(OCC + MDF) 5 min. 10, 20, 30
(OCC+MDF)-7 __|(OCC + MDF) 7 min. 10, 20, 30
0CC-0/LC OCC 0 min. + Lignocel® 5,10, 15
0CC-3/LC 0CC 3 min. + Lignocel® 5,10, 15
0CC-5/LC 0CC 5 min. + Lignocel® 5,10, 15
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Fig. 1. Properties of OCC refined by Valley beater
(OCC-0, OCC-3, and OCC-5: refined for
0, 3, and 5 minutes, respectively).
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Fig. 2. Properties of MDF-added OCC samples
(OCC-0/MDF-7/10%: OCC-refining 0 min./
MDF-refining 7 min./MDF added 10%)

((OCC+MDF)-7/20%: OCC and MDF
mixture refining 7 min./MDF added 20%).
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Fig. 3. Comparison of drainage time for the MDF-
added OCC samples
(OCC-0/MDF-7/10%: OCC-refining 0 min./
MDF-refining 7 min./MDF added 10%)
((OCC+MDF)-7/20%: OCC and MDF
mixture refining 7 min./MDF added 20%).
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Fig. 4. Properties of Lignocel®-added OCC samples
(OCC-0/LC/5%: OCC-refining 0 min./
Lignocell/Lignocell added 5%).
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Fig. 9. Comparison of properties for the 5% basis
weight reduced samples
(OCC-0/MDF-7/10%: OCC-refining min./
MDF-refining min./MDF added %).
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Fig. 10. Comparison of properties for the 10%
basis weight reduced samples
(OCC-0/MDF-7/10%: OCC-refining min./
MDF-refining min./MDF added %)
((OCC+MDF)-7/20%: OCC and MDF
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Ao A FolotA SE5T 4 e 2A R FEHY
t}. £ OCC-3/MDF-7/10%2] 7 $-7} o & 432
2 2 9 olth Fig. 102 HFS 10% Z0 AZES B

9 UHEE=
o[ 3L 9Tt ZDTE A ¢lot il =t 270 vl 8l =
ol A HE AS = 5 A A7l M E A =
Fof v 453 HE H5A|7HE Hol:
Eﬂ,lﬁ% g0l 5-10% %St 2] MDF 4 7F &
4412 0] 7] 0] 9lt}. Lignocel *9] ¢+ et
=8, 7L o= Y=L} ZDT 7 of ) %

oFA oM B & of7F ol A7) Wzol At
= OCC9} MDF 442 233ko] AHg

il



40

R
of
oE

5l =4, & t} Valley beaterS =Y 4 d I == 24

oA ARE-F o B & T8f o A] = AL A 7ol H] ]
T F % Yo 0k MDF A %8 A8t
Ao G A 7F F7F2 v E Yokl & 4= Qlh. 514
A 7ho] BT, B S 59U % Uk Aol 3]
ooz HAH O &= o YA Aol LA 7)o 4= 8§l
= Ao At A3 HF o A= A X MDF
A7t 2dEor E'Xﬂzqo] U AR oAt
] L

I

g

A4k 18] MDF 498 A28 S22 o A = 2|5
o] $-3t% O‘ﬂ EHLHL H“J*Xlﬂ By Zo AL

4. A E

W2 o] PefFo] A EE OCCHY Was =
ol 22 =43 $%4717] §18) MDF H#& i)
3ol AHE-3LSI T OCC 100%2] 200 g/m’” B 2 9] &
e ol th5 2 &2 2= A3

|

R ES

* MDF & 113} 5}o]
=ol H7rg wof, 24

10% o] AFo] M A kA T} Eolak Sz 0

ot
o
_ =
=
_>“‘|_‘ T
:V‘.:

N
—Ll
2
=
-

|o
it
e
ol r_V'L
ol )
2
o

* MDF A& AR
occ Xlﬁﬂ A EFsto] ndfste Aol HAFA
o A, WA skl ot 2
T 54 0] At A3ts }% BEs Btk ol &£
asjAlo] OCC7L B @ol a3js= 44 oz

10% R & Fol & Alxsto] 542 vlaet 23200
g/m’ G| P 2o vlg) WA, AP E Fof B
A7EE A 5 2lsk g

o

r.
FN

HI . Fo]7]4 46(6) 2014

Literature Cited

1. Scott, W. E. and Trosset, S., Properties of Paper: An
Introduction, Tappi Press, pp. 64-67 (1989).

2. White duplex board, ed. Board Commette of Korea
Paper Association, pp. 19-29 (1985).

3. Ghasemian, A., Ghaffari M., and Ashori A., Strength
enhancing effect of cationic starch on mixed recycled
and virgin pulps, Carbohydrate Polymers 87(2):
1269-1274 (2012).

4.Sung, Y.J., Lee, H. B., Jeong, W. K., Jung, J. G., Choi,
S. G.,Im, C. K., Gwon, W. O., and Seo, Y. B., Changes
in wet pressing response of OCC stock by the beating
time and the addition of polymer aids, Journal of
Korea TAPPI 43(2):77-82 (2011).

5.Kim, C. H., Lee,J. Y., Lee, Y. R., Chung, H. K., Back,
K. K., Lee, H.J., Gwak, H. J., Gang, H. R., and Kim,
S. H., Fundamental study on developing lignocellulo-
sic fillers for papermaking (II), Journal of Korea
TAPPI 41(2):1-6 (2009).

6. Shin, T. G., Kim, C. H., Chung, H. K., Seo, J. M., and
Lee, Y. R., Fundamental study on developing ligno-
cellulosic fillers for papermaking (I), Journal of
Korea TAPPI 40(2):8-15 (2008).

7.Kim, H. H., Kim, C. H., Seo, J. M., Lee, J. Y., Kim, S.
H., Park, H. J., and Kim, G. C., Use of modified ligno-
cellulosic fillers to improve paper properties, Appita
64(4):338-343 (2011).

8. Yoon, M. S., Yoo, H. J., Jung, C. H., and Park, J. M.,
Color supplementation of base paper for coating after
wooden fillers addition, Journal of Korea TAPPI
44(1):24-30 (2012).

9.Hwang, 1. Y., Lee, Y. H., Jung, J. G., Sung, Y. J., and
Seo, Y. B., Application of spacers for increasing OCC
solid content in wet pressing process (I), Journal of
Korea TAPPI 44(4):1-7 (2012).

10. Hwang, 1. Y., Ji, S. J., and Seo, Y. B., Use of calcium
carbonate for improving solid content of KOCC wet
web, Journal of Korea TAPPI 45(6):1-9 (2013).

11. Xu, Y. F. and Deng, Y. L., Retention of precipitated

calcium carbonate in old corrugated container fur-
nishes, Tappi Journal 82(8):121-126 (1999).



