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FOREWORD

The competition of synthetic fibres and the trend to bulk shipment
of agricultural produce are affecting the world kenaf market. Use of
Thai kenaf as raw material for pulp and paper production can help to

stabilize the kenaf trade in Thailand.

Following a study on "Newsprint from kenaf“* based on kenaf waste
wood and kenaf ribbons, it now appears that kenaf stalks, especially
stalks of the seed crop, can also play an important role as raw material
for many grades of paper. Hence the research work was extended to pulp

and paper from kenaf stalks.

* *Newsprint from kenaf" by Chien Chu, Churn Downdak, Ampika Krairit, and Neiyana Niyomwan.
Report No, 2 on R.P. 1/17. (ASRCT unpublished report.)



BLEACHED MAGNEFITE PULP FROM XENAF

* * *
By Chien Chu, Naiyana Niyomwan, and Anchalee Puangvichit

SUMMARY

Bleached chemical pulp was obtained by magnesium bisulphite process

from kenaf stalks of both Cuban variety (Hibiscus cannibinus) and Thai

variety (Hibiscus sabdariffa). Xenaf chips were cooked at 146-150%C in

moghesium bisulphite soluticn at liquor te chip ratio 4:4-and pH value 3-4
fer 4% hours. The cooking solution contained a total of 16~18% 302 on
ovendry chips. Cooking yield was about 50 per cent. Bleaching te about
80% brightness was obtained with about 8% chlorine. The bleached yield

was 42 per cent.

The physical properties of bleached pulp indicated good quality
superior to hardwood kraft pulp and cemparable to softwood sulphite pulp

except fer tearing strength,

INTRODUCTION

In earlier reports+ some economic factors in assessing kenaf stalks
for pulping purposes were studied under Research Project 1/17. The de-
mand for pulp and paper in Thailand and the unsteady market of retted
kenaf fibres prompted further research on the production of pulp and
paper from kenaf for import savings and diversification of kenaf market

for domestic needs.

Printing paper is the major item of imports, although some is made
locally with imported pulp. The Bang Pa~in Paper Mill makes printing
paper at 40 tonnes per day from bleached rice straw pulp and 20% imported
bleached wood pulp. The Kanchanaburi Paper Mill produces only about 10
tonnes of printing paper from bleached banboo pulp with 20% imported
bleached hardwood pulp. The production costs of both mills are high and

their operation is not profitable.

* .
Technological Research Institute, ASRCT,

+ (1) v"Prospects of utilizing kenaf for pulp and paper" by Chien Chu. Report No. 41
on R.P. 1/17. (ASRCT unpublished report); (2) "Utilizing kenaf for chemical
pulp: A pre-feasibility study" by Tolgay Cawusoglu and Chien Chu. Report No. 3
on R.P. 1/17. (ASRCT unpublished repert.)



The magnesium bisulphite process, also called magnefite process,
has been used for pulping hardwood. This process is proposed for pulping
kenaf stalks to produce a high yield of bleached chemical pulp suitable
for making printing paper. The magnefite process for kenaf stalks would
lend itself well to medium and even small sized pulp and paper mills

with capacities in the range of 50 to 100 tonnes of paper per day.

EXPERIMENTAL AND RESULTS

Details of the experiments are tabulated in Table 1. The general

procedures followed are outlined below.

(a) Preparation of bleached bisulphite pulp

Fregh or air dry kenaf stalks, about 1 kg on dry basis, were chopped
to about 1" lengths. The chips were cooked in a stainless steel 10-litre
laboratory tumbling digester with automatic temperature control. The
amount of cooking liquor was adjusted so that a liquor to air dry chips

ratio about 4:1 was maintained.

The magnesium bisulphite solution used in the pulping was prepared
by absorbing 802 gas in water containing 2% magnesia in suspension, until
the total S0, content reached 6% in concentration and the pH value at-
tained 3.5.

The necegsary amount of magnesium bisulphite solution was added to
the chips so that a total of 12 to 18% SO2 on ovendry chips was contained
in the cooking liquor. The digester, after being filled with the chips
and cooking solution, was closed and heated to 12090 in one hour and
maintained at this temperature for one hour for imﬁregnation. The diges-
ter was heated again to a maximum temperature ranging from 146 to 150°C
in one-half hour and maintained at the maximum temperature for a period
of 4-4% hours. At the end of the cooking period, the digester pressure
was relieved by venting for about 15 minutes to atmospheric pressure
before opening the digester. The crude pulp was washed and passed
through a laboratory single disc refiner for defibering. The refined
pulp was washed and centrifuged. The wet cake from the centrifuge was

slushed and used in bleaching. Yields are given in Table 1.
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Bleaching was done in three to four stages as C/E/H or C/E/H/D
sequence with a total of 6 to 8 per cent equivalent chlorine based on

100 g air dry unbleached pulp as follows:

(i) Chlorination stage (C)

Chlorination of 100 g unbleached pulp was done at 3% consistency
with 6 to 8 per cent available chlorine for ore half hour at room tem-
perature in acidified sodium hypochlorite solution with pH value about
1.8. The chlorination was done in a closed polyethylene 5-litre bottle.
The amount of chlorine applied was determined by the permanganate no. of

the unbleached pulp. After chlorination, the pulp was washed.

In one experiment cook No. 399, chlorine generated from acidified
sodium hypochlorite solution at pH 1.8 was mixed with chlorine dioxide
generated by adding sodium chlorite to the acidified hypochlorite solu-

tion. The bleaching time was 0.5 hour at room temperature about 3090.

(ii) Caustic extraction stage (E)

Caustic extraction of the chlorinated pulp at 10% consistency was
carried out in a beaker at 70°C for 0.5 hour with 1.5 per cent caustic
soda on pulp weight. The pH value at this stage was controlled at 10-11.

The extracted pulp was washed.

(iii) Hypochlorite bleaching stage (H)

Hypochlorite bleaching for one half hour at 10% consistency and
40°C was done in a beaker with sodiunm hypochlorite solution containing
0,5 per cent available chlorine on pulp weight. A rinse of the bleached

pulp was applied.

(iv) Chlorine dioxide bleaching stage (D)

Chlorine dioxide bleaching for 3 to 5 hours at 70°C and 10% con-

sistency was done in a polyethylene bottle with cover. The chlorine
dicxide solution was prepared by acidifying sodium chlorite solution to
pH 4.0 with 10% hydrochloric acid. The amount of chlorine dioxide based
on pulp weight was 0.75 per cent. The bleached pulp was rinsed with

cold water.



(v) Acid washing stage (A)

Acid washing for 0.5 hour at 5% consistency and room temperature

was carried out in a beaker with 0.5% 502 based on pulp weight.

The bleached yield of pulp was about 80 to 85 per cent of the un-
bleached pulp. The brightness attained was about 75 to 80. See Table 1

for details.

() Preparation of paper handsheets and physical tests

Handsheets were ﬁrepared frou the bleached pulps with 1-2% rosin
size, 2% alum, 2% tamarind kernel flour as a dispersing agent, and 0.3%
brightening agent. All handsheéts were conditioned for 24 hours at 2300
and 50% relative humidity. TAPPI standard testing methods were used in
the physical tests.

DISCUSSION

Air dry kenaf stalks were more resistant to delignification than
green kenaf. Green kenaf gave brighter pulp with less consumption of
bleaching chemicals and higher strength. This was also true with pulping
of fresh kenaf by kraft process. It appears that fresh kenaf is nore
accessible by cooking solution. In kraft pulping of fresh kenaf reported
by Clark et al. (1967)*, better pulp with less bleach consunption was
obtained when conpared with kraft pulp from dry kenaf.

In pulping kenaf, low concentration of magnesium bisulphite solution
as cook No. 249 for dry Cuban kenaf gave higher yield of unbleached pulp
with good strength but difficult to bleach. For semi-ﬁleached grade
with brightness about 59 this perhaps has some advantages in strength
and yield as indicated in cook No. 249 and may lend well to newsprint
furnish for its low cost of cooking and bleaching chemicals in the sinple

H/P bleaching sequence.

*
CLARK, T,F., UHR, S.C., and WOLFF, I.A. (1967).—A search for new fiber crops.
X. Effect of plant maturity and location of growth on kenaf composition and pulping
characteristics, TAPPI &(11): 52A--56A.
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_ The bleach demand of cook No. <11 for fresh Cuban kenaf was gquite
low with only 6% chlorine for a fair brightness of 70. This was ac—
counplished by high concentration of 18% total SO2 in the wmagnesium
bisulphite cooking solution and a relatively lower cooking temperature
at 146°C. The good strength of pulp bleached by a simple C/E/H sequence
could be a good example for making a pulp suitable for printing paper

in an integrated pulp and paper mill.

Cook No. 399 for fresh Cuban kenaf features high yield and good
strength with a fair bleach consumption of 8% equivalent chlorine by
uore complicated DC/E/D bleaching sequence. This pulp with brightness
80 is amenable to market pulp grade for large pulp mill with capacities
above 100 t/d. |

Although kenaf magnefite pulp is not as strong as kenaf kraft pulp,
the nmagnefite process has the advantage of easy recovery of cooking
chemicals and involves less investment in the magnefite recovery systen
when cdmpared with the complicated kraft recovery system. Hence for
- medium sized pulp mill in the range of 50-100 t/d of bleached pulp,
nagnefite process would have the advantage of lower investment especially

for an integrated pulp and paper mill.

Whereas other physical data are quite consistent, the folding
endurances showed great difference as indicated in cook No. 426, which
perhaps way be considered as an exceptional case of low value. It ap—-
peared that more severe cooking and bleaching sequence caused lower
folding endurance due to the effect on more sensitive and fine bast

fibres as confrasted in cooks Nos. 426 and 249.

When kenaf magnefite pulp is compared with wood pulps, the kenaf
pulp hasAbetter smoothness and higher strength than softwood sulphite
pulp, except for tearing strength and opacity, and better than hardwood
kraft pulp. Hence its market value should be slightly lower than soft-
wood sulphite pulp but higher than hardwood kraft pulp.

10



CONCLUSION

For the manufacture of printing paper from kenaf stalks, magnesiun
bisulphite process appears promising for its good yield of bleached pulp
at about 42 per cent with moderate bleach consumption at 8% chlorine,
and easy recovery of cooking chemicals as magnesia and sulphur dioxide
by the established combustion method. The quality of bleached magnefite
pulp is good,; better than hardwood kraft pulp, and conmparable to sofitwood
sulphite pulp, except for lower tearing strength and opacity.
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