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Table 1. The type and amount of materials used as retention aids.
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Table 2. The adsorb percentage of cationic ester salt at various levels Add to the dry weight of
cationic cellulosic fines.
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Table 3. percent nitrogen adsorption and zeta potential at various levels Add to the dry weight of
cationic cellulosic fines.
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Figure 1. FTIR spectrum cationic ester salt (1), cationic fine (2) and untreated (3).
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Table 4. The effect of different levels of cationic fines and polyacrylamide on the zeta potential of pulp.
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Figure 2. The effect of different levels of cationic fines and polyacrylamide on the retention
percentage (1-3-5-7) and percent of the filler remaining in the paper (2-4-6-8).
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Figure 3. The effect of different levels of cationic fines and polyacrylamide on the paper air
resistance.
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Figure 4. The effect of different levels of cationic fines and polyacrylamide on the paper burst index.

Tl 5 Sske Glase s 00 S8 il e 6 B (S04 4 Caslie el
b e 0 eSS SaS osle b alin 53 (Il st St 035 0 S 0T G jeme Cilisis
sl s OLis 0 ISE 55 8 B ) lajlased 53 SUb 4 Ccslie el o SslS Al bS]
o 0 G5l Gl i s e 11 5 s bake 5 Od SISl Rl ol
Coslin 4 Sob w Caslie Lasle S bl 510 s se0) L3S S SL 4 Cunslio il 53l
ot (5588 ey S rils danly 4 S5l e gl Koo OUI L 5 SU s
53 el 63,55 sbul (6 i B SO ST Caslin 5wl 03,8 Sy 1) GBI L Sl

(o358 w58 L anslie o ol 4Bl s SsSS ey &\}é\l{;)l_;g@)&a%

"



Oy Ko2 g (5 e adble daww

Shne GlaodiS 15 (Y Slssed) 3L SRS (SO 4 Caglie (el b STk B me - shau
Lsd o SHb a Cwglis Sl Eol 5 LalS o SU s Lsy gl Sl SUI o850
O¢)

5 B8 w03l s e (SHb e sl parls Bl 6 by Tl
Ll elie (5oL a4 Cuslie La a5 wiL e el ST L

b sl glaas s bl e~ sha At K Sole 4 b Olges 5,8 L8
Loaclie 3 88 55 elle 3L odiS  dos 56 5 Bl s 0 Sl dl L ST L
el o onls LS Els 0 55 el Sl slaaa i b 2l SsslS al ST L5,
o Al ST 5 0l 5551 Sl Olojom eslinal 53 (SOl 4 onglie das o OLES =W
38k Ol e 1y Gaall cpl s ical il do s Y spde el sl L ST G as a

Ll Lo e SUIE e Ll 5 sy SR 31 55 S5 sk slaaa 5

7.2 -
) d dd |9
;ig 74 apbc  bcbe & 13
S £
6.8 J 2
s =4
T E jE
3 566 £
T e
2 £64 P
o = 18
© 7]
'3) 'ﬂ_) 6.2 -k ES5] HEH ESH Q-
1 LFIMFHFL  LF2MFHF2  LF3MFHF3 2

N

N D o ® NN
!

S o)l 4 Cwglio gL
Tear Index (mN.m2/g)
o o o o

LF2/C2 C2/LF2

B oabosl 4 cawglie sl
Tear Index (mN.m2/g)

& \g’b & <V Q{"\r

w

el Sl 4 caslis Gasls y S e O pas Cilu - gaw Sl-0 IS
Figure 5. The effect of different levels of cationic fines and polyacrylamide on the paper tear index.
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Abstract

Background and objectives: Cationic polymeric retention aids are usually used to
increase fines and filler retention in papermaking but paper strengths are impaired
at increased level of filler retention due to loss in fiber to fiber bonding.
Synthesizing of cationic fiber fines and its utilization as retention aids in
comparison with Cationic Polyacrylamide (CPAM), was investigated at present
research.

Materials and methods: Fines were prepared from bleached softwood kraft pulp
after extended refining (40000 PFI revelotions) up to about 50 mL, CSF, followed
by screening with water jet on 200 mesh screen. Cationic fiber fines were prepared
by using monomers of cationic ester amine salt.

Results: The results of cationic fines analysis by FTIR, kajeldal nitrogen content,
and Zeta potential indicated that, the cationic groups were generated in the fiber
fines and adsorbed on fibers and fillers in the process of papermaking.

Conclusion: The effects of using different amounts of 0.3, 0.9, and 1.5% cationic
fiber fines, in comparison with 0.1, 0.2, and 0.3% CPAM, based on OD CMP pulp,
have been investigated on filler retention as well as produced handsheets
properties. The results showed that produced handsheets with using of cationic
fines versus cationic polyacrylamide had higher strength properties. In addition,
using a mixture of cationic fines and CPAM, led to further improvement in the
strength properties of paper.

Keywords: Cationic fiber fines, Paper strength properties, Cationic ester amine salt,
FTIR, Zeta potential
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