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1- Ring Crush Test (RCT)
2- Corrugating Medium Test (CMT)
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Table 1- Yield and kappa no. of pulp in different cooking conditions.
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Fig. 1- Effect of anthraquinone on kappa no. of NSSC pulp at the different yield.
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Fig 2- Effect of anthraguinone on freeness of NSSC pulp at the different yield.
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Table 2- Analysis variance of anthraquinone effect on handsheet properties.
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Fig 3- Effect of anthraquinone on CMT of NSSC pulp at the different yield
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Fig 4- Effect of anthraquinone on RCT of NSSC pulp at the different yield
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Fig 5- Effect of anthraquinone on tensile index of NSSC pulp at the different yield.
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Fig 6- Effect of anthraquinone on tear index of NSSC pulp at the different yield.
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Fig 7- Effect of anthraquinone on burst index of NSSC pulp at the different yield.
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Fig 8- Effect of anthraquinone on brightness of NSSC pulp at the different yield.
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Fig 9- Effect of anthraquinone on/opacity of NSSC pulp at the different yield.
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Abstract

Background and objectives: This research was performed with the aim of using
anthraquinone (AQ) as catalyst in order to improve the properties of the pulp from
hornbeam, neutral sulfite semi chemical (NSSC) pulping. Various studies about the
effect of AQ on the chemical pulps such as'soda and kraft has been approved an
improving of delignification and yield, and reducing of kappa no. and reject
content.

Materials and methods: The NSSC pulping of Hornbeam was carried out to
approach three screen yield levels of 55, 60 and 65%. The cooking conditions were
chosen as: temperature (175°C), time (variable), total chemicals 14% and
anthraquinone 0.1% (based on 0.d. wood chips) to achieve the mentioned screen
yields. In all cooking trials, sodium sulfite to sodium bicarbonate weight ratio was
constant equal to 4.5:1, and cooking liquor to wood ratio was 4 tol, respectively.
Results: The results indicated that anthraquinone decreased the cooking time (5 to
10 min.), pulpreject (1.8 to 0.3%), and kappa number (3 to 4 units) due to its better
selectivity. NSSC- AQ pulps showed less energy needed for refining compared to
the control.pulp. Also, all the strength indices average of the hand sheets including
burst: 22.4%, tear: 7.1%, and tensile: 20.4%; ring crush test (RCT): 16.2%, and
corrugated medium test (CMT): 8.3% were increased significantly (P< 0.05) by
using anthraquinone in pulping. Regarding optical properties, the brightness of
hand sheets with screen yield of 65, 60, and 55% were increased significantly 76.5,
47.5, and 16.4%, respectively by adding AQ in the cooking stage. Also, average of
paper opacity increased slightly at 0.4%, but the change was not significant.
Conclusion: It could be said that the utilization of 0.1% AQ brought to
improvement of delignification, less refining energy consumption, and strength and
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optical properties of NSSC pulp made from hornbeam. In addition, AQ could be
able to maintain its selectivity in weak alkaline conditions (lower pH) of NSSC
process. These positive results are very important for the production of corrugated
board which is used frequently in npackaging idustry.

Keywords: Hornbeam, NSSC, Anthraquinone, Yield, Strength properties, Optical
properties
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