
Figure 1.  Freeness development during cold soda pulping of cotton stalks, varying alkali concentration 

 
 
 
Figure 2.  Tensile strength versus freeness for cotton stalk cold soda pulping, varying alkali concentration 
 

 
 
Figure 3.  Burst strength versus freeness for cotton stalk cold soda pulping, varying alkali concentration 
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Figure 4.  Tear strength versus freeness for cotton stalk cold soda pulping, varying alkali concentration 

 
 
Figure 5.  Freeness development during cold soda pulping of cotton stalks, varying soaking times 

 
 
Figure 6.  Tensile strength versus freeness for cotton stalk cold soda pulping, varying soaking times 
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Figure 7.  Burst strength versus freeness for cotton stalk cold soda pulping, varying soaking times 

 
 
Figure 8.  Tear strength versus freeness for cotton stalk cold soda pulping, varying soaking times 

 
 
Figure 9.  Freeness development during cold soda pulping of cotton stalks, varying soaking temperatures 
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Figure 10.  Tensile strength versus freeness for cotton stalk cold soda pulping, varying temperatures 

 
 
Figure 11.  Burst strength versus freeness for cotton stalk cold soda pulping, varying soaking temperatures 
 

 
 
 
Figure 12.  Tear strength versus freeness for cotton stalk cold soda pulping, varying soaking temperatures 
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Figure 13.  Tensile strength versus freeness for cotton stalk cold soda pulping, different primary refining  
     times 
 

 
 
 
Figure 14.  Burst strength versus freeness for cotton stalk cold soda pulping, different primary refining  
          times 

 
 
Figure 15.  Tear strength versus freeness for cotton stalk cold soda pulping, different primary refining  
          times 

2
3
4
5
6
7

0100200300400500

Freeness, ml CSF

B
re

ak
in

g 
Le

ng
th

, k
m

11m43s 17m34s

0
1
2
3
4
5

0100200300400500

Freeness, ml CSF

B
ur

st
 In

de
x,

 
kP

a*
m

2/
g

11m43s 17m34s

0

5

10

15

0100200300400500

Freeness, ml CSF

Te
ar

 In
de

x,
 

m
N

*m
2/

g

11m43s 17m34s



Figure 16.  Freeness development during alkaline peroxide pulping of cotton stalks, varying alkali 
                   and peroxide concentrations  

 
Figure 17.  Tensile strength versus freeness for alkaline peroxide pulping of cotton stalks, varying alkali 
                   and peroxide concentrations  

 
 
Figure 18.  Burst strength versus freeness for alkaline peroxide pulping of cotton stalks, varying alkali 
                   and peroxide concentrations 
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Figure 19.  Tear strength versus freeness for alkaline peroxide pulping of cotton stalks, varying alkali 
                   and peroxide concentrations 

 
 
Figure 20.  Freeness development during alkaline peroxide pulping of cotton stalks, varying 
      alkali/peroxide ratios 

 
  
Figure 21.  Tensile strength versus freeness for alkaline peroxide pulping of cotton stalks, varying 
      alkali/peroxide ratios 

 

3

4

5

6

0100200300400500

Freeness, ml CSF

Te
ar

 In
de

x,
 

m
N

*m
2/

g

30 C 50 C 70 C 90 C

0
100
200
300
400
500

0 10 20 30 40

Refining Time, min

Fr
ee

ne
ss

, m
l C

SF

Ratio 0.5 Ratio 0.8 Ratio 1.3

2

3

4

5

6

7

50150250350450

Freeness, ml CSF

B
re

ak
in

g 
Le

ng
th

, k
m

Ratio 0.5 Ratio 0.8 Ratio 1.3



Figure 22.  Burst strength versus freeness for alkaline peroxide pulping of cotton stalks, varying 
      alkali/peroxide ratios 

 
 
Figure 23.  Tear strength versus freeness for alkaline peroxide pulping of cotton stalks, varying 
      alkali/peroxide ratios 
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