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Usually, in the beginning the yield of latex is 
comparatively low but gradually towards the age 
of 25-30 years the yield becomes maximum. At the 
age of about 50-60 years the yield of latex becomes 
too low and it does not seem to be economic to 
continue any further tapping.

Rubber plantations have been conducted on an 
experimental basis in the Chittagong Hill Tractsand 
Cox’s Bazar of Bangladesh. They grow there success­
fully and tapping has been started at seven years 
of age.

Rubber wood {Hevea brasiliensis) grows in dense 
moist forest on deep rich soil at low elevations, 
often inundated lands under high atmospheric humi­
dity and great uniformity of temperature. The rain­
fall needed is 80 inches or above. It has glabrous 
trifoliate leaves on long petioles. In 1873 seeds were 
procured from the Amazon and planted successfully 
in three regions Southern India, Burma and the 
Andamans ( Troup 1921 ).

An investigation was made to determine the possibility of making sulphate pulp 
from rubber wood {Hevea brasiliensis). The pulp obtained was low in yield and the 
permanganate number was very high ranging from 12.35 to 24.44 predicting a high 
bleach requirement. The physical strength properties of the pulps were moderate. 
Rubber wood pulp showed promise to be used for making moderate quality wrapp­
ing, bag and average quality printing papers.
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METHODMATERIALS AND

Tabic 1 Fibre dimensions and other morphological properties of rubber wood

1.375 0.0221 0.004507 0.0131 62.210.69 0.592

Table 2 The cooking conditions and results of sulphate pulping of rubber wood

YieldSerial No.

temp.chips.

min % % %min% % mlgm

*—Moisture free wood basis.
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Fibre length
(av) mm

162K 
163K 
164K 
165K 
166K
167K

Active 
alkali*

Fibre dia.
( av) mm

19.1
19.5
15.3
24.5
17.5
17.5

Sulphi- Weight 
dity. of

Cell wall thick- 
nsss( av ) mm.

150015001500150015001500

6000
6000600060006000
6000

Lumen dia.
mm

Time to temp.

6060606060
60

120
120120
120120
120

Runkel 
ratio

77.52
85.22
95.63
75.44
87.70
85.66

Flexibility 
coefficient

Screen- 
nedr- - ings.

41.07
39.12
45.60
36.44
44.26
43.42

0.60
0.73
1.30
0.26
0.84
1.00

Relative fibre 
length

24.8
20.4
19.5
25.5
20.0
17.5

Total 
vol. of 
liquor.

20.51
22.16
24.44
12.35
22.88
23.40

KMnO4 
No.

All the digestions were conducted for 120 
minutes at 170°C temperature with cooking che­
micals containing 15.3% to 24.5% active alkali at 
17.5% to 25.5% sulfidity. The time spent to reach 
the temperature in all cooks was 60 minutes. The 
liquor to wood ratio was 4:1 in all cooks. The 
cooking conditions and results arc shown in 
Table 2.

The rubber wood log used in this experiment 
was freshly cut in Hazarikhil, Chittagong and was 
received in the laboratory with bark on. The log was 
19.5" in girth at the butt end, 45.5* in length and 
the tree was reported tobc 14 years old. It was hand 
peeled and converted into 5/8* chips in the 
laboratory chipper. Before pulping the oversized

All the sulphate pulping experiments were carried 
out in steam jacketed cylindrical, tumbling diges­
ters of 0.8 cubic foot capacity indirectly heated with 
steam. Air dry chips equivalent to 1500 gms oven­
dry chips were used for all digestions. After cook­
ing for the predetermined time, the pulps were 
washed and screened in a Johnson vibratory screen. 
Then the yield and permanganate number were 
determined for each pulp.

The present investigation was undertaken with 
a view to establishing the source of cellulose from 
rubber wood after the tapping is over, for the 
manufacture of paper pulp.

Time Chemi­
st cal —:------

consum- Scree­
ption.

and undersized chips were removed. The moisture 
content of the chips was determined.

Samples were collected from the chips by way 
of random selection. The chips were macerated in 
a maceration solution (1:3 nitric acid and 10% 
chromic acid). Temporary slides were made from 
the macerated fibres after thoroughly washing them 
with distilled water. Of the morphological proper­
ties, fibre diameter, cell wall thickness and lumen 
diameter were measured by means of a microscope 
from the slides. Runkel ratio, flexibility coefficient 
and relative fibre length were then calculated 
( Razzaque and Siddique 1958). The results are 
shown in Table 1.



SI. No. Sulphidity Density

% °z/o gm/cc mindfmetre

Table 4. Strength properties of sulphate pulp of rubber wood at 250 C. S. F.

SI. No. Sulphidity Density

% % gm/cc min.dfmeter

DISCUSSIONS

Species Density

gm/cc. X% %% min. min' meter

CivitI. 15.10 52.50 13.5314.95

2. 17.24 49.38 9.0215.06

22.5020.23 46.703. 15.00

20.00 43.404. Minjiri 20.00

20.00 45.1017.505. Rubber /
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SI. 
No.

From the morphological data, it is seen that 
the Runkel ratio is less than unity which indicates 
that the pulp may be suitable for paper making 
industries. The flexibility co-efficient does not pre­
dict better tensile strength for the paper as the value

162K
163K
164K
165K
166K
167K

162K 
163K 
164K 
165K
166K 
167K

Albizzia 
Moluccana 
Simul

Active 
alkali

Active 
alkali

19.1
19.5
15.3
24.5
17.5
17.5

Active 
alkali.

19.1
19.5
15.3
24.5
17.5
17.5

Yield
of

Pulp

0.74 
0.74 
0.75 
0.71 
0.64
0.72

KMhO 4 C. S. F. Beating 
No. time

0.63 
0.68 
0.72 
0.59
0.60 
0.63

Tear 
factor

57.0
69.0
71.0
65.5
90.5
79.0

Tear 
Factor

450
250
450
250
450
250
450
250
450
250

72.0
78.0 
66.0 
66.0 
92.0
84.0

Burst 
factor

62.0
76.0
62.0
47.5
75.0
66.3

23
43
20
47
20
32
20
40
25
42

Burst 
Facrtor

56.1
62.3
63.0
36.3
57.1
54.2

36.00
64.03
88.80

103.00
40.83
50.66
24.43
40.05
57.10
75.00

Burst 
ractor.

8990
10150
10680
6750
9280
8830

81.03
8800
9200
5800
7620
7890

Tear 
factor

84
95 
85.0 
72.3 
103.0
100.0
9.5

84.1 
92.0 
90.5

760
650
974
860

4070
4800

433 
1500 
770 
225 
1430 
2430

Break­
ing 

length

55780
8390 
10400 
12700
6410
7710
4500
7000
7620
9280

37.5
30.3
33.6
37.0
42.0
37.0

Beating 
time

20.0
18.5
23.0
20.5
25.0
23.0

24.8
20.4
19.5
25.5
20.0
17.5

24.8
20.4
19.5
25.5
20.0
17.5

36.1 
(kappa) 

22.88

Beating 
time.

2.33 
1.67 
0.74 
0.81 
0.40
0.63 
4.76 
5.54 
0.60 
0.64

Table 5. Comparison of strength properties of sulphate pulp of rubber wood and other hard wood sulphate pulps 
prepared in Forest Research Institute

The strength properties of the pulps were deter­
mined on test sheets prepared after beating the pulp 
in a valley beater machine for different durations. 
The hand sheets made were kept for 24 hours in a

Sulphi 
dity

testing room at 72+PF and 50+1 % relative 
humidity. All the sheets were tested according to 
TAPPI standards. Results arc shown in the 
tables 3 and 4.

Table 3 Strength properties of sulphate pulp of rubber wood at 450 C. S. F.

Breaking Folding 
length. end.

Breaking Folding 
length end.

is less than the standard value. Relative fibre length 
indicates that the pulp should have good tearing 
resistance.

The amount of chemical required to produce 
pulp from rubber wood was about the same as that 
for other hard woods previously tried in this



REFERENCES :

july/77 6 (2) 57

3. Moderate quality wrapping and corrugated 
board can be manufactured with the rubber wood 
sulphate pulp.

Razzaque. M. A., Siddique, A. B., 1970 Fibre analysis 
of twenty tropical hardwood and twenty 
grass species of East Pakistan. F. R. I. 
bulletin No. 10, Pulp and Paper series, 
Forest Research Institute, Chittagong.

silviculture of Indian
The Clarendon Press,

Institute ( Tabic 5 ). It appears from tables 3 and 4 
that the yields of fully cooked sulphate pulp arc 
less than 46%. The amount of screening reject is 
satisfactorily low ranging from 0.26% to 1.3%. 
The pulps produced by sulphate process arc very 
dark in colour. Probably the pulps have high lig­
nin content and their high permanganate numbers 
indicate their high bleach requirement. The chemi— 
cal consumption of the chips is satisfactory. The 
use of less chemical in pulping seems to be the best 
way of increasing the pulp yield to 45.6%. The 
use of high chemical concentration (Active alkali 
24.5% at sulphidity 25.5%) results in low yield of 
pulp (36.44%).

The strength properties of the pulp arc mode­
rate (Tables 3 and 4). The increase of chemical 
upto 24.5% results in decrease of paper strength. 
The burst factor falls rapidly at 24.5% resulting 
in decrease of paper strength. Some trend is also 
observed in the burst factor at 24.5% active alkali 
in comparison with other cooks. Tear factor and 
breaking length arc not so encouraging at higher 
chemical concentrations. There is an improvement 
of strength properties at 19.5% active alkali at 20.4% 
sulphidity but the yield obtained at this concentra­
tion is not satisfactory. In consideration of yield

and strength properties cook No. 166K is more 
promising than cook No. 163K and other cooks.

Troup, R. S. 1921. The 
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CONCLUSIONS
1. Rubber wood {Hevea brasilionsis) can be 

converted into pulp by the sulphate process. The 
optimum cooking chemical concentration has been 
evaluated to be 17.5% active alkali at 20.0% sul­
phidity.

2. The permanganate number of the pulps is 
very high which indicates a high bleach requirement.


