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2. Cationic starch (CS)
3. Poly aluminum chloride (PAC)
4. Cationic polyacrylamide (CPAM)
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3. Central composite design (CCD)
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1. Design Expert
2. Response surface methodology (RSM)
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Tensile index = 29.6 + (3.76xCS) + (-0.093x CNFs)

+ (0.047xfine) + (0.05xCNFsx fine) + (-1.12xCS?)
+ (0.06xCNFs?), (R? =0.95)

Tensile index = 23.6 + (0.21xXPAC) + (1.4xCNFs) +
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1. Water retention value (WRV)
2. Drainage time
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ABSTRACT

The aim of this study was to enhance the physical and mechanical properties of deinked recycled
paper by using the cellulose nanofibers (CNFs) and obtained fine fibers from pulp refining. The
process was conducted in the presence of a cationic additive including cationic starch (group A), poly
aluminum chloride (group B), or cationic polyacrylamide (group C). The Design Expert software was
used to prepare the experimental design and analyzed the results. The results showed that by using fine
fraction up to 16 wt% and cellulose nanofibers up to 7 wt%) with cationic starch (group A) the tensile
strength was increased almost 44%, burst strength 53%, and water retention value of pulp (WRV)
35%. These values for treated pulp with group B were 41%, 48%, and 22% while, , for treated pulp
with group C were 40%, 42% and 27%, respectively. However, those treatments increased the
dewatering time from pulp and the highest increase in dewatering time was 47% when 16 wt% fine
and 7 wt% cellulose nanofibers were used along with cationic starch. In addition, increasing of
dewatering time for treated pulp with group B and group C were 41% and 30%, respectively. The
evaluation and comparison between different treatments indicated that the treatment of deinked
recycled pulp with group C would be a suitable treatment, due to minimum adverse effect on pulp
drainage time and considerable improvement of dry strengths.

Keywords: Cationic polyelectrolyte, Cellulose nanofibers, Cellulosic fines, Pulp and paper properties.

* Corresponding Author: E-mail: hamzeh@ut.ac.ir, Tel: +982632223044



