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Table 1. Chemicals used in this research.
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Table 2. Measured characteristics based on TAPPI standard.
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Figure 1. Relationship between pulping time and pulp yield at 135 °C.
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Figure 2. Relationship between pulping time and kappa number at 135 °C.
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Table 3. The results of variance analysis (ANOVA) for pulping process effect on the density.
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Figure 3. Comparison between the density of SEW and soda papers.
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Table 4. The results of variance analysis (ANOVA) for pulping process effect on the caliper.
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Figure 4. Comparison the caliper of SEW and soda papers.
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Table 5. The results of variance analysis (ANOVA) for pulping process effect on the air permeability.
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Figure 5. Comparison the air permeability of SEW and soda papers.
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Table 6. The results of variance analysis (ANOVA) for pulping process effect on the burst index.
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Figure 6. Comparison between the burst characteristics of SEW and soda papers.
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Table 7. The results of variance analysis (ANOVA) for pulping process effect on the tear index.
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Figure 7. Comparison between the tear index of SEW and soda papers.
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Table 8. The results of variance analysis (ANOVA) for pulping process effect on the tensile characteristics.
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Figure 8. Comparison between the tensile index and TEA of SEW and soda papers.
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Table 9. The results of variance analysis (ANOVA) for pulping process effect on the Brightness and yellowness.
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Figure 11. Comparison between the brightness of SEW and soda papers.
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Table 10. The results of variance analysis (ANOVA) for pulping process effect on the opacity.
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Abstract

Background and objectives: In global scale, newspaper, printing and writing paper production
from agriculture residues pulp such as bagasse fiber due to wood resource constraints and access
to appropriate production process technology has been considered seriously. Nowadays, bagasse
sugarcane could be the most important and the most suitable criteria into account as agricultural
residues to Iran for use in new investments with appropriate and novel technology considered.
The objective of this study was to investigate the comparative characteristics of pulp prepared
from bagasse fiber by sulfur dioxide- ethanol- water (SEW) and soda process.

Materials and methods: Using by soda and SEW processes under different process conditions
such as maximum cooking temperature (135 °C) and various pulping time (from 30 to 100 min),
several cooking achieve a kappa number about 20 were performed. For soda pulp, purified
water was used to remove black liquor and then pulps again by water pressure washed. In the
SEW process, pulp collected after complete drainage of liquor on the 200 mesh, based on
method using 40 v/v.% ethanol — water solution at 60 °C and then wash by water. After
selecting the pulping process in terms of kappa number, pulps were refined up to 380 ml, CSF
freeness. Finally the characteristics of pulp and paper prepared by SEW process evaluated
according to TAPPI standard and with traditional processes (soda) in terms of physical,
mechanical and optical characteristics were compared.

Results: Results showed that the density and caliper of the SEW paper is more than soda paper,
bulk and air permeability is lower. SEW papers has poorer burst, tear and tensile strength than
soda papers. The evaluation results of the optical properties showed that the SEW papers has
higher brightness and low yellowness in comparison with soda papers. SEW papers has poorer
opacity than soda papers

Conclusion: Regarding to that the chemical delignification of SEW process is similar to that of
acidic sulfite; It is expected to feature similar to the acidic sulfite pulp and paper. Therefore, due
to low pulp fibers strength obtained from SEW process and requires far less refining the dough
seems the process of the potential for a range of pulp and paper production such as special
(dissolving pulp, paper greaseproof, Nano-cellulose) in other products with value-added. High
brightness before bleaching is a clear advantage of the SEW solid residues which allows
avoiding long bleaching sequences and reduce the use of chemical bleaching in order to
sustainable development of pulp industry.

Keywords: Pulping, Sulfur dioxide-ethanol-water (SEW), Soda, Delignification, Special paper
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