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Figure 1- Model of particle retention with dual retention system, and poly ethylene imin plus
anionic poly acryl amid (1).
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Synthesis of Poly-ethylenimine

: ; Ethylene _— PEIL
N imine Catalyst

/Tertiary amines, 25%0

H2N—(CH2CH2N)x—(CH2CH2N H)y—]—
CHSCHSNHS Secondary
el amines, S0%o
Primary
Ad. Hubbe amines, 25%

(0) el Ik oy cSlu - S

Figure 2- Production of polyethylene Iman polymer (5).
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Anionic Acrylamide Copolymers
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Figure 3- Anionic polyacrylamide monomers (5).
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Table 1- The studied treatments composition and retention aide consumption levels based on
the dry pulp weight.
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0 0 0.1 C1 1
0.1 0.1 0 P1A1 2
0 0 0.3 Cc2 3
0.3 0.3 0 P2A2 4
0 0 0.5 C3 5
0.5 0.5 0 P3A3 6
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Table 2- The results of using dual retention aid system, poly ethylene imin plus anionic poly
acryl amid on newspaper pulp properties and grouped average with using Duncan.
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Table 3- The results of using dual retention aid system, poly ethylene imin plus anionic poly
acryl amid on newspaper pulp structural properties and grouped average with using Duncan.
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Table 4- The results of using dual retention aid system, polyethylene Iman plus anionic poly
acryl amid on newspaper pulp strength properties and grouped average with using Duncan.
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Table 5- The results of using dual retention aid system, poly ethylene imin plus anionic poly
acryl amid on newspaper pulp optical properties and grouped average with using Duncan.
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Abstract

Background and Objectives: Fines and mineral fillers retain in paper with
mechanically stick and colloidal aggregation mechanisms. Chemical additive used
to retain the fines colloidal particles, are non functional additives (process aids
material). These materials indirectly with improved paper formation and increases
fines durability and mineral filler material, has positive impact on the properties of
the produced paper. The most important synthetic polymers structures that are used
to increase the durability, can be poly acryl amide, polyamines, polyethylene,
polyethylene oxide amines. Retention systems species are include single cationic
polymer, single anionic polymer with Aluminum ions, dual polymer systems,
micro-particle systems and network systems. In dual polymer systems, use two
poly electrolytes, one is cationic polymer with high cationic charge density and low
molecular weight and the other is anionic polymer with high molecular weight and
low anionic charge density. In this research, the effect of dual retention system,
poly ethylene imin plus anionic poly acryl amid on the newspaper properties and
the results were compared with single cationic poly acryl amide system.

Materials and Methods: The fibers combination used in this study, is the same
compound used in Mazandaran pulp and paper industry, include 83 percent CMP
chemical- mechanical pulp produced in Mazandaran pulp and paper and 17 percent
of import bleached kraft long-fiber pulp and 20 percent by weight of pulp and
paper in this study is used precipitated calcium carbonate filler. Also the
combination of anionic poly acryl amide and poly ethylene imin polymers and in

*Corresponding author:
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three levels: low, medium, and high were used and its effect on pulp dewatering
properties, filler retention and also handsheet newspaper strength, structural and
optical properties of durability, resistance and optical paper were examined and
compared to control samples, single retention aid.

Results: According to the results and compared with a single cationic poly acryl
amid system, using dual retention system, poly ethylene imin plus anionic poly
acryl amid Increases pulp freeness, fines and filler retention, paper formation index
and porosity. In terms of paper strength properties, in low consumption levels of
retention aid, newspaper strength properties specially tensile and tear index of
handsheets treatments that dual retention system, poly ethylen imin plus anionic
poly acryl amid was lower(significant difference) because of poorer formation
quality and having more filler materials, compared to the control treatment but with
the increase in consumption, especially in the high consumption rate of retention
aid were no significant differences between the tensile and burst index between
compared treatments. In terms of optical properties, in low consumption levels of
dual retention aid system, poly ethylen imin plus anionic poly acryl amid compared
to control treatment, found no significant difference in handsheet absorption
coefficient and light scattering but with increasing in dual retention aid system
consumption, hand sheets absorption coefficients and light scattering sheets,
compared with the control treatment was significantly reduced.

Conclusion: in comparison with control samples, the applying of dual retention
system, have significant effects on newsprint pulp and paper properties and the
positive or negative effects of dual retention system depends on level of chemical
consumption.

Keywords: Newsprint papers, Dual retention system, Strength properties,
Formation
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