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Effects of Recycling on the Adsorption of Cationic
Polyacrylamide onto Fiber and Fines

Sung Bum Joo and Hak Lae Lee'

ABSTRACT

Adsorption of polymeric flocculants and dry strength agents onto the surface of papermak-
ing fibers is critical for their effective utilization since the polymeric substances not adsorbed
on fibers or fines keep recirculating in the papermaking system to cause various operational
difficulties and loss of raw materials. Problems associated with the unadsorbed polymeric
substances generate great attention because unprecedent interests in utilization of recycled
papers and papermaking system closure. In this study, to understand the effects of recycling
on the adsorption propensity of cationic polyacryamide (PAM) dry strength resin onto hard-
wood bleached kraft pulp fibers and fines a systematic approach was followed.

Never dried bleached hardwood kraft pulp was recycled in two different ways. In mode one
recycling experiment never dried pulp was beaten then recycled three times by employing
simple drying and disintegrating steps. In mode two recycling experiment beating of the recy-
cled pulp was carried out after each recycling step. Adsorption of cationic PAM on fibers and
fines was evaluated employing Kjeldahl nitrogen analysis method. The influence of recycling
on water retention value, carboxyl content, sheet density and tensile strength of the pulp was
examined.

As the number of recycling increased, water retention value of the fiber was reduced due to
hornification and this in turn caused a decrease in adsorption of cationic PAM. On the other
hand, the carboxyl content of the recycled fibers increased because of the oxidation of fibers
occurred during drying, and this caused an increase in adsorption of cationic PAM. Because of
these two opposing factors the adsorption of the cationic PAM on the recycled fibers
decreased and then increased slightly at third recycling step. Increase of PAM adsorption,
however, did not provide any strength improvement for the recycled pulp fibers indicating
greater influence of the honification on interfiber bonding.
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Table 1. Properties of hardwood bleached

kraft pulp
Item Value
Kappa Number 16
Coarseness 0.077 mg/m
Fiber Length
» Arithmetic Average 0.53 mm
+ L, Weighted Average 0.74 mm
« W Weighted Average 0.88 mm
Domestic Hardwood
1 50%
Pulpwood Imported Hardwood
1 25%
EBucalyptus: 25%
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Fig. 1. Sample preparation process to evalu-
ate the effect of recycling for initially
beaten pulp.
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Fig. 2. Sample preparation process to evalu-
ate the effect of recycling for unbeat-
en pulp.
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Fig. 3. Water retention values of initially
beaten pulps versus number of recy-
cles.
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Fig. 4. Carboxyl contents of initially beaten
pulps versus number of recycles.
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Fig. 7. Effect of recycling on tensile strength
of the handsheets made from initially
beaten pulp.
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Fig. 8. Effect of number of recycles and beat-
ing on water retention value for never
dried Hw pulp.
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Fig. 9. Effect of number of recycles and beat-
ing on carboxyl content for never
dried Hw pulp.
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Fig. 11. Effect of recycling, beating and PAM
addition on apparent density of
handsheets.

4. 2 &

gArtel E o mhe Foled PAMel e A&
o F3E st Jd e Folo BAWIE
Brket7] fAste], 3712 HA oate gAatelE
FE HZo] dHT 27 stollA Foled PAM
T A7ble FAFE 2 F F2AEA B4

=2
g W78 Ane 9w B

1. 2|2y 27ldE zdst A el
Al 9 v EHA A2 okl PAMY F
st o, eatelage] wagd o
2R gAse] deEHe) LR}
A F&Fol viAetA Skt 2y g
29 Fkel F3E gol24 PAME HH9
AAstel sl B F7F A 2A YEpiA
£33
. ;e stod At 2P HWxo) ool
A PAM FAY7 Jg AL F glen,
TAE B A5 i /A Skl WE
of € ¢ol24d PAMY A& 37
2= YERH.

oot

Fx - Fol7)& 31(1) 1999

Tensile Strength (kNm/kg)

0 1 2 3
Number of Recycles

-O- No C-PAM, Before beating
-2~ 1.5% C-PAM, Before beating
-~ No C-PAM, After beating

-4+ 1.5% C-PAM, After beating

Fig. 12. Effect of recycling, beating and PAM
addition on tensile strength of the
handsheets.

ol
—_—o

rh

0 =
l_—'

1. Laivins G. V. and Scallan A. M., The mech-
anism of hornification of wood pulp, in
“Products of Papermaking”, Vol. [, Pira
International, pp. 1235-1260 (1993).

2. Mancebo R. and Krokoska P., Papir a celu-
loza 36(11):V75 (1985).

3. Hawes J. M. and Doshi M. R, The contribu-
tion of different types of fines to the prop-
erties of handsheets made from recycled
paper, in “Recycled Paper Technology”,
TAPPI Press, pp. 253-262 (1994).

4. Klungness J. H. and Exner M. P., Tappi,
63(6):73 (1980).

5. Stone J. E. and Scallan A. M., Cell. Chem. &
Tech., 2(3):343 (1968).

6. Mcginnis G. D. and Shafizadeh F., Alkaline
pulping, in “Pulp and Paper”, Vol 1., pp.
377-491, Wiley-Interscience (1960).

7. Marton J., Tappi, 63(2):121 (1980).

8. Lindstr m T., S remark C., Heinegard C.
and Martin-L £ S., Tappi, 57(12):94 (1974).



