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Recycling of Wastepaper (XIV)

- The Effect of Amphoteric PAM and Fines on the Dry Strength Properties
of Condebelt Press Dried Linerboards -

Byeong-Soo Choi, Hye-Jung Youn, Jeong-Yong Ryu, Jong-Ho Shin, and Bong-Keun Song

ABSTRACT

As a novel method to improve strength properties of recycled test liner, Condebelt press drying sys-
tem was introduced and adopted into Korea. New press drying treatment could enhance the surface and
strength properties in accordance with the increase of sheet density. However, Condebelt drying can not
increase the density of repeatedly recycled test liner as much as that of virgin UKP and at the same
density condition, the strength of Condebelt press dried UKP is greater than that of press dried test
liner.

In order to increase the strength of test liner, two attempts were tried in this study.

First, addition of polyelectrolytes, dry strength agent was investigated with a view to promote the
fiber bonding potential of reclaimed corrugated container pulp. Second, blending effects of fines
were analyzed in an aims of increasing density and strength of test liner.

The results were as follows;

Even in the case of test liner densified by Condebelt press dryer, addition of amphoteric PAM as a
dry strength agent was effective in increasing strength properties and so the effect of dry strength agent
on improving bonding potential of recycled OCC fiber could be confirmed. As an appropriate addition
level of amphoteric PAM, below 1% based on dry pulp weight was suggested.

Different from virgin UKP, density of recycled test liner can be increased by the blending of OCC
fines and strength properties also can be improved. However, excessive blending of OCC fines could
result in decreasing of density and serious weakening of test liner. The best blending ration of fines in
test liner can be determined as about 30%.

. =25}aed 74 W2 A ATAE (Pulp and Paper Research Center (PPRC), Korea Research Institute of Chemical Technology
(KRICT), P.O. Box 107, Yusung, Tagjon 305-606, Korea).
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Taking into account the fines content in general OCC pulp as 50%, excessive 20% of fines were sup-
posed to be fractionated and removed in order to achieve the best strength of Condebelt press dried test

liner.
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Table 1. Physical Properties of decrilled fibers (FQA, OpTest Equipment Co., Canada)

A

WRV Mean fiber length (mm) .
. Total kink
(g water/ Arithmetic Length weighted Curl index angle ()
g pulp) length Weighted length | Weighted length
KOCC 1.280 0.732 1.309 2.049 0.081 249
Sw-UKP 2325 132 2.180 281 0.046 136
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Fig. 1. Schematic drawing of the fines remover.
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Fig. 3. The effects of addition levels of amphoteric PAM on dry strengths of testliner and UKP sheets.

a) Tensile strength

ot UKPllAe ARAY F73AY H7teEol
0.5% ojAo= F71d A 23]8 Frrt AstEe
FAS BT, HRAY SAAE SHRT 84
2 £ dE 42T o B #42FEE 34
o2y Fol|o] ALE A= AR dHA
g, ojg|gt BrhaQl £AZTE st JYAF
of A thate] Al H o2 Auket AdE eI

AzdbAo) W2 Zx HElE AsE Y A Az
5 Folo v 2YAAxR Y o2 A2EUL o
ZE7 715, ol TEUF ARy o] ofn|
Retulainen Soltt o] Fof 93] 4=zl vtel Zol
A4 23 18 UL, & HEE AT
o AZA £5L JAEY] fEOZ THE QY
53], g94% EQ—J AR 5ol A d4tel Ty
I Az 7140l AT AR HuEgen &4
Yo AT H= & 4= St

I FAF ZWA AR E T2YE ART4 9
3 A "W Algo] FEEAAT, AT 2 3
Aol 3HAI7L Qe Ao eyt o3t A 1
Azl $A g FEE= f dRAE FAAE J7t
gl A= 53HEQl e g e At

Ay Azg ol H$ A=A E F7A 9
7Yool 2.0%7HA F7ige) wat Ao 2E FEst
AXHo g Z718lAA T, 22902 AxH Folo 7
T 4 WriEF EA Sl E3EHAC o
Al DA, () AAE AFHES] F$ ARAHY
ZA7} 1.0%72] H7EE S g AR o2 g
QAT 2 oA Aol A9 vlgt £ELR
1]5]91‘:} A&7AE (bt REZT(c) HA| HlxF

kS UEh ok e AxXY FAAE Ht

©.

o>" ‘1

msL' oﬁ. 4o ) OIN

b) Compression strength

¢) Burst strength

o] Aol & a3} glo] ¥
. afebA, gtoluixel A Jmotrz} Az
to] AR v 0.5% A=} N F4A
}vL— 3&01 4 TR ZEE vl FA A
ZA AAE A Folg AR = 9

o o it o)
o

S

a7

o\l

i oo B X >~
Ho
-
o

p

o?;.ogr._l'm
_i_g
% o

2 UKPZ AZE Folo] YINE &
Etout negha A%E UKP Aue o

ARBHA Lk

Adee 938 ARAY FA) Hrte) waf Fast
t FE B Fd 1 2 KOCCS} v|msfo] B
257t B3 AeAe] 7, §93 UKP df+= ol
T2z AzxwA]of 4 2%}1 At 284S ¥4

ab7] g=ol, A 27442 Alo] % A= AME
7} BhetahA Uehx) ReQT hest OFEe) £l
& Agte) okslE 2FEE o] A% F=o A3
£ o8 5 Q3] gRolam 4A,

A3k

3.2 DiNIE =&l e
oA R Y7zt 2R7) et ZFrd n)3le 9%
Sw-UKPSt B I KOCCo| tisted 2tz 37}
3t9t), Fig, 4= AR KOCCE-‘?—H o)A
FAANE 53 FoiA njAE FFE Gejste] wig
g o B|REE dEY] Yo WIlE Hof £ 9o}
ad o) AAJE uAE FFE 2 F HA Folof
2R AEsE AR g EAste] Yehd Ao
o}, KOCCE AzH Fo|9 U+ AUy Az 4
Agh AL oAlR o] U EeE FUME st
ok 35% RAE O Tl ol2HHE nlAE kol F

I

ELn



DARYLHR4R) - negAz AT oA YA o] v 4 PAMF u|H £ 4% - 29

900
800
£
< 700 @] — - -
g v o 0
e o)
@
(=)
€ 600
1] \V4
S ~
g s v
500 v/
400

5 15 25 35 45
Fines Content {%)

@~ Condebeit press dried UKP (O Cylinder dried UKP

-ap- Condebelt press dried Testiner=</= Cylinder dried Testliner

Fig. 4. The effects of fines content on the appar-
ent densities of sheets made from KOCC
and UKP.

48 053 dashs P HOom, 1LY
AZZANE £ 3710 F A9 AHs £45)
Sitk, UKPY| 7% At A2H Fo|9f drt vy
2o} H7tol wiet okzk Atk 5 A9 YA,
AR 27 Aok HrhE alaLe] A7t
SlolAE RKOCCS) 2ttt wre) nlige 2713o)
F7etol ket Wssh askeich o2)¥ UKPS
KOCCS| Aol Fig, 5ol AAIE s} 2ol 482)
L ETERE CRRE

A47go] B3 2AE KOCCE 71&9) A%
o2 AzY A% Aol T3o| i EAsHe,
H7he o] 1 ¥ B7he AY FoEH Yt
F718He Ao AZED a8, ot £ oo
2 Beshil W7He A9l 4a7 2ol REu
ol§= 238 Folo] WAL 444U 5 Uk 1L
Q2 AZHAQ A9 71E B4 Hla) BTt 30%
HE 458 AoBNE ¥ 4 UFo] & 2E9 ¢
dog Folo| SAYG B sl 22 HA
¥l Fhol 4gs gastel, olHRel g% UE 44
Zo] ZolE9irtn A ML,

olol %3] UKPE KOCCo} 92 447 41 $
B2 7)20) AZYAVLEE Hao ARe] 38
3] olRoiA A KOCCZHE £a8 vALe] e
o A= F7HIZIA Rk 0812 BT B
& Uehislch B9 DeUE AR SARgOR

@: WOOD FIBER @ : FINES

Fig. 5. Schematic drawing of the fines addition
in KOCC and UKP suspensions.

t& dASA Ago| HER B dAF &4 HY9 o)
AEE UKPY A71e diofle 22 & HAaA7le 9
AWNE PRyt b B e} An, 24
KOCCe] 7% u| A& 8] 30%7HA+ Fol9 11l
e A= 5 IS Aos AHEY UKPY FH$
ol Ml & uigto] ol uY3E Asshe Ao 39l
=ik

uldEo| Zzof ulR= e Fig. 60 A=A
rh AAAE(@)S] AL KOCCE AzH o]z
= Algig A% Condebelt AR TA] v] A8 <k
o] 30%7HA] woldE SRtk 11 o)A wlgly
A kAl F=rt AEE FEo] vebged), oA
2 nMEe] AYeE 2T o A o] F7HE A
9 Ho2H {3t AEE FAA 7] WEeg Azt
"ot 28y, miAEe] geko] YR g A da
7} 27153 ool =g Wk 479 ool 1]
Aol vla|] g oz £oE7] g o F=e] M3}
£ 9% 5 gisith E3] UKPY #¢ A4 EE 3§
7¥et Azt vl R widde) M Wxo) Hen} o] 7
=7t AsEE U £ Ak {d3 UKP i
oA Eo] glolx A3t Aglo| UE3] o|Rojx]7] u
2o Agreio] gl KOCC mAlEe Hrte 93]
A3 2 dg3E 7134 =k (@l AAE
oA 2o vt stdgEe] BAE AFAE] At
oF Zro] MgE 4= qlrt

SCTE #H7hgl 4274 =(bh)e KOCCe 734 A€
o Az o8 Awrt IS $E742] Frrslcst
Fade dAdo] el o) R Fol9 Rujr)
g Ao A A7t FAE Mg 37 nAlE
o] UM ZF2gE A EE FA3t7] YR olct, o]
v L2942 AxAE)Al B2 2Eo} vt g



y ] A O % S A
30 Ay LY - FAE - AFE - 52 gz - Foj7)& 33(2) 2001
w 50 7
80 _ 8
T & o)
’\6 O = - =~
g ™ E © o t
2 o £ § %y o
S 3w —— -
£ 8 @] 2 - v Q' §
2 feal . Vv o E'S
2 % N0 § 4 -]
= 20 a
. . AN . £  al , N
7 VNG \
Vel v el v
30 10 2
5 15 25 35 45 5 25 35 45 5 15 25 35 45
Finas Content (%) Fines Content (%) Fines Content (%)
~@~ Condebelt press dried UKP (3 Cylinder dried UKP -~ Condsbelt press dried UkP (& Cylinder dried UKP. @~ Condebaltprees dried UKP () Cylinder dried UKP
=4~ Condebalt prass dried Testiiner<_* Cylinder drisd Testliner =g~ Condebelt pross dried Testinar=</= Cylinder dried Testiiner < Condabedt press dried Testinem<  Cylinder dried Testiner
(@ (b) (©)

Fig. 6. The effects of fines content on dry strengths of sheets made from KOCC and UKP.

a) Tensile strength

749 Wl F2HE A Fo F7] g ulAE
g Zrzwstyt 34 dojuAl Ytk {93 UKP
79 KOCCY L-&4k3F A2A et FALSHA nlA)
o] F71eE Z=E FEiF

gorgt £ KOCCERH 1Ystd IFEAE
A2317] YAl Azl Adaelol nlalkoel ¥
3] vigrslojop atnf 1 wiRulE 30% HeHEE &
lapct,

fc o fo g
N,

4. 2
A ZHA] gA 9 A=E AT AeE i
Aoz ZUPEE ol &% u2UH AxHY}
=U=E ofof wha 7]Ee) AERPAET QY 5
A Q)9 U= gl FUAN FEE B8 ¥
AAE 2 gllov WA UKPE L2943 dzA g
o ANE RS ¥Y 5 Mo B2 UESR T
Aete A B0 UA 9 A= Rt
A" AEE HE AN Ay /A 9719 %
B fdshe iijte 2 B dFelME dR3t 23
& FAAF7] fE EA A A" FAAES
H7bsle Wi Fold] 9=g 77171 f18f vlA)
2& A4 digete PHE dESIG e 2 o
<% 2t
B & 29k ARAR Folo Y=rt FolAle=
Zeete UKPe 28] A 287 93 ¢4 &9
of2d ol|EE A FAAR HIR AR} F=t
FAEU, 015 T3 AY F7HA Aol met A4

Z8x g9 437t 2858 (fiber bonding

b) Compression strength

¢) Burst strength

potential)o| WAEE &A3lg o 1 A Hrtse
F£032 1% u|tto] ALt

UKPS}F €8] AA Fux] YxE njAl=g s
of Mt Y=g FAAZL 5 AL U F7tol
E Bz S olE & AT} 2y =gl uAE
g2 938 Yo Aot & &9 e A3 #
watbgiet, HAol olAE widh)= 30% R2oE, ¥
g2 0 2 A B UR] 100%+= 50% HE9
AES T3 AL AE o A9 g FH}
7) EiA 20% A=Y A= njAEe] BF, AAE
oo} g IS4t

AEO0Z A FEA] A E FYURE Ao} 1)
U g 59 71413 A2 §lo] test linerd F=g &
AN 7| e WA There] alAES BAER A
£ 5319 20% A= EE3 & AFEUS AdHe
2 3t Azx2Y S3A 1%E 71813 Condebelt
22942 AxE HABHE Aol

ol g 2 3

Lojstel, &34, Ay, AT, g - Fo]7)
<, 31(3):19 (1999).

2.Kunnas, L., Lehtinen, J., Paulapuro, H., and
Kiviranta, A., Tappi J., 76(4):95 (1993).

3. Lehtinen, J., Paper Technology, 36(8):67 (1995).

4. Retulainen, E., Merisalo, N., Lehtinen, J., and
Paulapuro, H., Pulp & Paper Canada, 99(1):53
(1998).

5.Jeong-Yong Ryu, Steven S.-K. Ow, Jong-Ho Shin,



DAPFAT(A14E) - T2LFAB A SUA Y29 FEof vl Fd PAMT vl R F3 - 31

Bong-Keun Song, 1st CTP-PTS Packaging Paper &

Board Recycling Symposium, 30 Nov. 99. A 2001 2493
6. Andersson, T., and Ketola, H., Dry-strength addi- A= 2001 649 11Y
tives, in “Papermaking Chemistry,” Ed. by Neimo, » Received on February 3, 2001

L., Fapet Oy, p. 285 (1990). Accepted on June 11,2001



