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BLEACHED CHEMICAL PULP FROM KENAF BY SODIUM BISULPHITE PROCESS

3 * - » * *
By Chien Chu, Naiyana Niyomwan, and Anchalee Puangvichit

SUMMARY

Bleached chemical pulp from Cuban kenaf stalks (Hibiscus cannabinus)

was prepared by sodium bisulphite process. Fresh kenaf is easier to pulp

and bleach than dry kenaf.

Fresh kenaf chips were heated in sodium bisulphite solution to 150°¢
in 2 hours and cooked at 150°C for 4% hours with liquor ratio 431 and total
SO2 16 per cent on ovendry chip weight. The crude pulp was defibred in a

disc refiner and washed. The yield was 62 per cent.

The pulp was bleached with a total of 10 per cent equivalent chlorine
by & C/E/H/D sequence to brightness 75. The bleached yield was 85 per cent
based on the unbleached pulp or 53 per cent en ovendry chips. The bleached

pulp indicated good strength comparable to kenaf kraft pulp.

Dry Cuban kenaf chips were cooked under the same conditions as the
fresh kenaf chips, except the time to reach 150°C was 2% heurs instead of
2 hours to allow better impregnation. The cooking yield after refining and
washing was S4.5 per cent, much lower than that from fresh kenaf. Bleaching
the pulp from dry kenaf required 12 per cent equivalent chlorine. The
bleaching sequence was DC/E/D/H for brightness 85. The bleached yield was
79 per cent based on unbleached pulp or 43 per cent on evendry chips. The
pulp strength was slightly lower than that from fresh kenaf but showed
quality comparable with that of bleached kraft pulp from dry Cuban kenaf.

The great difference of bleached yields and bleach consumption between

fresh kenaf and dry kenaf is significant.

INTRODUCTION

Sodiun bisulphite pulping of wood has found extensive use in recent
years. The application of this process for kenaf chips may have sone of

the advantages as found in the pulping of wood, as follows:

1. Yields are usually higher than those obtained by the conven-
tional kraft and soda processes. ‘

*
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2. Quality: the pulp is comparable to kraft pulp in strength;
brightness of the unbleached bisulphite pulp is much better than that
of kraft.

3. The process can accommodate a wide range of raw materials in-
cluding resinous pinewood, as reported before in this series of study

*
on raw mnaterials for pulp in Thailand.

k., Vaste effluents from pulping are amenable to disposal by coubus-

tion, with recovery of inorganic chemicals.

Selection of the most favourable process for pulping kenaf will
depend on the ultimate use of the kenaf pulp and on availability of a
suitable system to recover the pulping chemicals. No report has been
found in the literature of the investigation of sodium bisulphite process
for kenaf pulp with a view towards an integrated pulp and paper mill to
produce printing and writing paper and paper board. This is a prelimi-

nary investigation of the subject.

EXPERIMENTAL

Cuban kenaf (Hibiscus cannabinus) was used in the experiments.

Kenaf stalks submitted for pulping experiments were cut to about 2 cm
segments with scissor shears. All cooking was carried out in a tumbling
stainless steel digester of 10-litre capacity. The vessel is equipped

with electric heating and autcmatic temperature control.

In most digestions, an impregnation period of about one hour was
allowed. The usual procedure was as follows: A known amount of chips
(usually 1 kg, moisture free basis) was charged to the digester and
cooking solution prepared by dissolving sodium bisulphite powder in
water, was added at a liquor to chip ratio about 4:1. Heat was applied
for about 30 minutes. Then the digester was sealed. The temperature
was raised to about 145—15000 in 14 hour. The heating was controlled at

this maximum temperature for L4-4% hours. The digester was vented for

* -
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15 minutes to drop the temperature to 110°C before opening. Sone excess
SO2 gas was noticed during venting. The crude pulp was removed to a wash
tank with a screened bottom. The pulp was washed with tap water. The
washed pulp was refined in one pass on a single-disc laboratory refiner
to open all fibre bundles. The pulp slurry from the refiner was further
washed and dewatered in a laboratory centrifuge. The dewatered pulp

cake was weighed and part of it was used in bleaching tests. The wet

cake was ovendried and weighed to calculate unbleached yield values.

Multi-stage bleaching was done mostly with wet pulp samples con-
taining about 100 g ovendry pulp. Usually a bleaching sequence of chlo-
rination, caustic extraction, hypochlorite bleaching and chlorine dioxide
bleaching was followed. The chlorination stage was carried out in a
polyethylene bottle at room temperature for 30 minutes with occasional
shaking. Caustic extraction was done at 60—70°C for 30 minutes in a
5-litre beaker set in a water bath to maintain the extraction tempera-
ture. Hypochlorite bleaching was done in the same vessel as the caustic
extraction, but the temperature was maintained at about 40°C for two
hours. Chlorine dioxide bleaching was performed in a closed polyethylene
bottle in a hot water bath to keep a high bleaching temperature of about
60-70°c.

In the chlorination stage with pulp at 3% consistency, chlorine was
generated by acidifying sodium hypochlorite solution to pH 1.8 with 10%
hydrochloric acid with vigorous shaking for five minutes. Most of the

chlorine was consumed by the pulp.

Pulp strength properties of bleached pulps were determined by per-
forning beater evaluations and handsheet tests using TAPPI testing
nethods. Usually sizing materials consisting of 2% rosin size, 4% alun,
5% kaolin, 2% tamarind kernel powder as dispersing agent and 0.30%
Whitin as brightening agent were used to simulate commercial sizing
practice. The handsheets were prepared with Karl Frank handsheet wachine
at the Royal Forest Department, Ministry of Agriculture.



RESULTS AND DISCUSSION

The data shown in Table 1 are values obtained in various cooking
and bleaching experiments. Tables 2 and 3 indicate comparative physical
properties of pulps from fresh Cuban kenaf and dry Cuban kenaf respec-

tively.

The quality of bleached pulp from fresh Cuban kenaf is good. The
high yield of bleached pulp and moderate bleach demand make the sodium
bisulphite process amenable to industrial application. The applied
sodium bisulphite was not all consumed as evidenced by the presence of
SO2 gas after cooking. Further analytical investigation will be necded
to deternine the amount consumed. However recycling part of the waste
cooking liquor and SO2 gas vented from cooking, and recovery of chemicals
from the waste cooking liquor would be required in industrial production

of the pulp.

Based on stoichiometric amount in the preparation of sodium bisul-
phite solution containing 16 per cent sulphur dioxide on the weight of
noisture free kenaf chips, about 8 per cent sulphur and 10 per cent

caustic soda would be required based on ovendry chips.

The bleached pulp has higher strength than the unbleached pulp.
Fresh kenaf gave better pulp and higher yield with less bleach consuup-
tion than air dry kenaf. Bleached kenaf sodium bisulphite pulp has
higher strength than bleached kenaf magnefite pulp, but is inferior to
kenaf kraft pulp.’

Semi~chemical pulp with lower strength was obtained in sample No. 5
with high yield by cooking with lower concentration of sodium bisulphite

and less cooking time.

The sodium bisulphite process requires a chemical recovery systen.
However the process does not respond to the conventional direct recovery
system as in the case of magnesium bisulphite process or kraft process.
One possible way is cross recovery system similar to NSSC recovery in
a kraft pulp mill. This cross recovery system limits the capacity of
bisulphite pulp production to about 25-30 per cent of the kraft pulp

production.
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Also the electrodialysis process has been investigated by the

Sulphite Pulp Manufacturers' lesearch League and offers promise for re-

covery'of inorganic chenicals for pulping and organic by-products derived

from the gpent liquor organics. Thus pollution control can be effected

without resorting tc¢ the conventional concentration and burning of the

spent liquor.

5.

CONCLUSIONS

Sodium bisulphite process shows good promise for pulping fresh Cuban

Lhenaf stalks (Hibiscus cannabinus) for its high bleached yield, about

5% per cent on ovendry chip weight, and moderate bleach consumption,
in the order of 10 per cent on unbleached pulp for brightness about
5. The pulp strength compares favourably with kenaf kraft pulp and

better than kenaf magnefite pulp.,

L chemical dosage with 16 per cent total 502 on ovendry chip weight
in sodiun bisulphite solution and liguor ratio 4:1, for 2 hour
heating period to 15000 and 4 hour cooking period at ISOOC, appear

to be the optimum conditions for 62 per cent high yield of bisulphite

pulp from fresh Cuban kenaf.

Dry Cuban kenaf responds to the same cooking conditions except that
with 2% hour iompregnation and heating to 15000. £ lower yield of

55 per cent unbleached pulp with good quality is obtained.

Pulp from fresh kenaf has less bleach demand, 10 per cent chlorizne,

compared to 12 per cent chlorirne for pulp from dry kcnaf.

The bleached yield of pulp from fresh:. kenaf at 53 per cent appears
far above the bleached yield frow dry kenaf at 42.7 per cent. The
pulp quality fror dry kenaf is inferior to that fron fresh kenaf but

ig comparakle to kenaf kraft pulp from dry kenaf.
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