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Table 1. Different conditions of NSSC cooking of grain sorghum stalk.
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Table 2. Result of NSSC cooking of grain sorghum stalk.
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(%) ) ) ] ) ] Treatment
Screen yield (%)  Yield after defiberator (%) Yield after cooking (%)
8.12 39.10 47.22 50.51 Al
4.20 42.02 46.22 49.50 Ap
1.57 38.81 40.38 43.33 Agc
2.28 45.74 48.02 50.18 Az
1.40 41.10 42.50 45.62 A
0.52 38.42 38.94 41.77 A
5.98 39.89 45.87 48.02 Az
1.10 38.95 40.05 43.15 Azp
0.50 37.51 38.01 41.16 Asc
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Table 3. Results of handsheet physical properties.
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B“3”‘ Densigy Tickness Grammage  Cooking ~ Chemicals Tre;\tr;1ent
(cm’/g) (g/cm™) (nm) (g/m?) time (min) (%)
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1.78 0.561 222 125 30 12 Az
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Figure 4. Comparison of RCT of handsheet.
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1- Corrugating Medium Test
2- RBA (Relative bounded area)
3- Rigidity
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Abstract
Background and objectives: This study was performed to evaluate the physical and
mechanical properties of neutral sulfite semi-chemical pulp (NSSC) produced from grain
sorghum stalk (Sorghum bicolor) and comparison with other non-woody plants for making
fluting paper. The researchers have stated that productivity of sorghum for pulping
deacrease due to the high ratio of non-fiberous (mainly parenchyma, up to 48%).
Furthermore, high content of ash and extractives soluble in sodium hydroxide 1%, low
cellulose content and degradation of carbohydrates during various statuse of cooking from
effectiveness factors of decreasing pulp yield, have been reported.
Materials and methods: sorghum stalk (Var. A;;) was obtained from Ag-Qala research
station located in Golestan province. The NSSC pulping crried out based on three levels of
sodium sulfite (SS) 10%, 12% and 14%, the ratio of sodium carbonated to sodium sulfite 1
to 3, liquor to straw: 7 to 1 and constant temperature 170 °C after preparation of the sample.
Pulp reject and screen yield was determined using 18 mesh sieve at the top and 200 mesh
sieve at the bottom, respectively. After refining the selected higher yield pulp to 31 °SR,
127 g/m? handsheets were made by KCL sheetformer.
Results: The screen yield pulp of grain sorghum compared to the same types of pulp made
from bagasse, sunflower stalks, cotton, and canola was less similar , whereas similar to
wheat straw. The results showed that the highest screen yield (45.74%) was obtained using
30 min and 12% SS and the lowest screen yield (37.51%) attained at 90 min and 14% SS.
The result showed that optimum buffered sulfite pulping for grain sorghum stalk could be
achieved by 10% SS, 60 min., and 170°C according to the selected pulps strength including
tear, tensile, and burst indices, RCT, CMT, and CCT.
Conclusion: Comparison of strengths of handsheet made from grain sorghum showed that
this raw material has relatively good properties to produce NSSC pulp in compare with
semi-chemical pulp prepared from sunflower, reed, canola and wheat straw; it could be
used as compensation a part of the shortage of raw material to make fluting paper in
Mazandaran Wood and Paper Company.

Keywords: Grain Sorghum Stalk, NSSC pulp, Yield, Physical Properties, Mechanical
Properties
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