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CHEMICAL PULP FROM KENAF BAST

* * .-
By Chien Chu , Naiyana Niyomwan ; and Anchalee Puangvichit

SUMMARY

Bleached chemical pulp was prepared from retted kenafAbasﬁrribre by
delignification with chlorine dioxide. Thai kenaf retted fibre was treated

with C10, in water at 9000 and pH 3.0 for 20 minutes with liquor ratio 5:1.

2
Alkali extraction followed, using 2% caustic soda with liquor ratio 6:1; at
70°¢ for % hour. Bleaching was done in two stages with 2% available chlo-

rine as hypochlorite, then 0,75% available chlorine as Cl0,. - The bleached

yield attained 80% with 82% brightness. .
Air-dry kenaf bast ribdbons stripped from Thai kenaf stalks were cooked.
by NSSC process at 160°C for 2 hours Qith 8% sodium sulphite and 1% sodium
bicarbonate. The NSSC pulp was refined and delignified with 4% chlorine
dioxide at 80°C and pH 3.0 for one hour. Then alkali extraction with 2%
caustic soda followed, Bleaching to 78% brightness was done with hypochlo-
rite containing 5% available chlorine on pulp weight. Bleached yield of

60% was attained.

Both high yield chemical pulps have good quality comparable to bleached

coniferous sulphite pulp.

_ Kraft pulping of Thai kenaf bast ribbons was made by cooking with

'16.5z active Na20 and 20% sulphidity at 170°¢c for 1% hours. The pulp with
52% yield was bleached to 82% brightness with 8% chlorine in C/E/H bleaching
sequence. Of the three pulps. the bleached kraft pulp with high freeness of
S-R 890 ml and a bleached yiéld of 45% has the best qualit& in respect to
pulp strength, featuring, at freeness 460 ml, breaking length 67641 m, tear

factor 220, burst factor 53, folds 478, and bulk 1,65.

* > - .
Chemical Technology Group, Technological Research Institute, ASRCT.



INTRGDUCTION

The most valuable part of kenaf is the bast, which constitutes
about one-third the weight of kenaf stalks: Thé trend of shrinking
market of kenmaf fibre due to coumpetition from synthetic substitutea“
impels exploration of alternate uses of kenaf; especially for domestic
market as row material for pulp: This is especially attractive if
kenaf is cultivated for both seced and pulp: The seed provides ad-
ditional income when kenaf stalks are grown for pulps FraCtional/pro—
cessing of stalks for different kinds of pulp from the bast ribbons
band woedy corss respectively could have some advantages of low pulping

cost and high yield.

, The chlorine dioxide pulping for holocellulose pulp from kenaf
bast is proposed. The relatively small lignin content in kenaf bast
requiring correspondingly swall consumption of chlorine dioxide should

make chlorine dioxide pulping quite economical.

Chidester and Shafer (1962) reported chemical composition and

fibre length of Cuban kenaf stalks, bark, and core as shown in Tables 1

ek LW

TABLE 1. CHEMICAL COMPOSITION OF CUBAN KENAF AND U.S. HARDWOODS
(Chidester and Shafer 1962)

Chemi gitio fas .
emical compoesition Solubility in

Material Lignin Holocellulose Alpha cellulose Total pentééan 1% NaOH extract
€9 (% %) 9 (%
U.S. hardwoods (av.) 22 75 b7 19 1k
Kenaf stalk 17.5 70.3 35,1 15.9 31.3°
Kenaf ribbon 12.0 77.0 56.6 ' ’(1&‘.3 23.%
Kenaf woody core 19,8 69.5 46,3 15i5 ‘ 27.6




TABLE 2. LENGTH OF FIBRES OF CUBAN KEKAF SULPHATE PULPS AND WHITE LAUAN
SULPHATE PULP {Chidester and Shafer 1962)

Length of fibres

Source of fibres Average Maximum Minimumn
(mm) (mm) s (mm)
White lauan 1,70 2.65 0.99
Kenaf stalk T 2,29 6.97 0.53
Kenaf bast fibre E 2.74 7.60 0,98

Kenaf woody core 2,07 7.8 C.45

Compared with hardwoods, kenaf bast fibre has low lignin, long

fibre length, and high holocellulose.

- Clark in 1971 reported kraft pulping of Cuban kenaf bast with
16 4% Na,0 and sulphidity 33.9% at 170°C for 2 hours. The screened
yield was 52% with initial freeness S-R 860 ml, and maximum strength
indéx'3500. The pulp consumed 8.3% chlorine in C/E/H bleaching to 80%
brightness with a bleached yield of 45%.

_ The low yield of kraft process impels investigation of other pro-
cesses for higher yield and lower chemical consumption. Thus in the
present study twe new processes are tried for kenaf bast.

RZPERIMENTAL AND RESULTS

Preparation of bleached pulp from retted kenaf bast fibre

Hetted fibre strands of Thai kenaf were chopped into 2-cm staple.
The fibre stople was soaked in a sodium chlorité solution with liquor
ratio 531 in a poiyethyléne bottles Chlorine dioxide gas was generated
from the sodium chlorite solution by acidifying the solution with
dilute 10% hydrochloric acid to pH 3.0. The chlorine dioxide solution
was heated to QOOC and held at that temperature for 20 minutes. The
amount of sodium chlorite (technical gfade, 90% pure) is about 12% on
raw material. This amount corresponds to about 4,6% chlorine dioxide
or 12% equivalent chlorine based on the weight of fibre. The combined

delignification and bleaching action of chlorine dioxide produced



brightene& staple. After washing, alkali extraction v&thiQ% capnstic
soda on pulp weight was done for 1 nhour at 7000 and 10% pulp consisteney .
The extraeted suagle was washed and then bleachad at 40 C for 3 hours
with sodiuvm hypochlorite contulnlng 2% avallable chlorine - on pulp
weight. The bleached pulp was washed and- further bleached with 0. u%
chlorine dioxide at 60°¢ for 3 hours, The pulp was washed and rinsed

in 0.2% 802 water for & hour. The bleached yield of pulp was 80% on
retted fibre. The pulp had initial freeness of S-E 930 nl.

Preparation of bleach?d pulp from kenaf bast ribbons

Thai kenaf bﬂst'ribbons, about 750 g air-dry weight, were shredded
to 2 em staple. The char rge was cooked at ligquor ratio 3:1 with 8% so-
dium sulphite and 1% sodium bicarbonate for 2 hours at 160°C in a ro-
tary digester with electric heating. The regsulting pulp was washed and

disc refined. The crude vield was 68,3% on raw material,

About 200 g of the crude pulp was treated in a cloged polyethylene
bottle with liguor ratic 4:1 and 4.0% chlorime dioxide on the pulp
weight. The chlggine dioxide was generated by acidifying sodiunm chlo-
rite in the liQuor to‘pﬁ 50 with dilute HCl., The ClO2 treatment»ﬁas
done at 80°C for ome hour with occasional shaking. Then the pulp was
washed and extracted at 70°C for 1 hour in an alkali liquor containing

2
2% coustic soda on pulp weight. The pulp consistency was about 10%,

Bleaching Wwas done at 10% consistency for 3 hours at 40°¢ with so-
dium . hypoch10V1te gsolution contalnlng 5% available chlorine on pulp
weight., The pulp was then washed and brightened ;n 0,2% 802 water for
1 hour. The hleached yleli was 60% on calps. The initial freeness of
pulp was 8-B 525 nl, and the pulp was beaten in a Valley bester to S-R

200 nl freeness in iwo minutes.

Preparétion ofvblegphed kraft pulp from kenaf bast ribbons

Shredded air-dry Thai kenaf ribbons were cookedrat liquor ratio
3:1, 170°¢ for 1% hours with 16,5% total Na20
other 1% hours having been taken to reach the maximum temperature of

and 20% sulphidity, an-

o) . . e . - . ) . .
170°C, The yield was 52%. The pulp was bleached with 8% chlorine in

C/E/H sequenee +o brightneés 81.5%. The bleached yield attained 45%,

&



Preparation of handsheets and resaits qf_physical tests

Préparaﬁion of handsheets was made in the usual way as described
in previous reports with sizing materials comsisting of 0.3% Whiten as
optical brightener, 1.57 rosin size, and 3.0%.a1um. The handgheets
were conditioneﬁ in a roon at 23OE and 55% humidity for physical tests

according to TAPPI methods. The resulbs of tests are shown in Table 3.

TABLE 3. PHYSICAL PROPERTIES OF PULPS FROM THAI KENAF BAST AND CONIFEROUS WOOoDs

- Pﬁlpmf‘rom Pulp from  Kraft pulb Sulphite pﬁlp from
Physical tests kenaf retted  kenaf bast from kenaf coniferous wood

- fibre ribbons bast ribbons  (commercial)
Initial freeness, S-R, ml éBO 525 890 900
Final freeness, S-R, ml -390 300 460 450
Beating time, min 8 2 5 L -
Basi(s;» weight, g/_m?’ 59 60 C61 -
Breaking length, m 6273 6752 6761 . 5258
Tear factor 151 187 220 139
Burst factor » 36 ’ 54 . 53 : 33
Bulk, ml/g o .95 1.6k 1,65 -
“Folﬁing endurance o - 461 s : L . hvs ' ' ‘ 227
Brightness, % 82 78 82 85
Bleached yield, ¥ - s 60 45 -

DISCUSSION

The pulp with high yield by 31@2 process is distinguished by lower
tearing strength and lower folding endurance when compared with kenaf
kraft pulp, which has better strengbth but lower yield. When pulp
strength is not critical, the high yield pulp may have some advantages

of low cogt than that of the kraft pulp

yi¥s] expectéd from the relativelyylow lignin content of kenaf bast,
Clﬁé pulping produces holocellulose pulps of good brightness in ex-
ceptionally high yields. Thus Table 3 shows 80% yield of pulp from
retted fibre and 60% from bast ribbons as compared with 45% yield froun
bast ribbons pulped by kraft process. The high yield holoeellulose

pulps have lower tearing strength and lower folding endurance than the
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kraft pmlp,‘bwi,their guality is eomparab1e to that of bleached conif-
erous gsulphite wood pulp. Because of their high’yield,'they may prove
to be eeonomically advaﬁtageous,'provided raw matérial-and chenical

costs are not too high.’

In genéfal, cherical costs of pulp manufacture in Thailand are ex-
-ééssive, paitly because of import duty on . imported chemicals. Consid-
eration should be given by the Governuent to improving the econonmics
of pulp and paper’manﬁfacﬁure by femoving import duties on the required
ehemicals.l 17 chlorine dioxide pulping and bleaching are to be used,
congideration should alsc bhe given to the economics of manufacturing
sodium chlorite from comuion salt by electrolysiss At the present pre-
1iminafy staée of investigation, realistic costs of manufacturing holo=-

cellulose pulps cannot he assessed.

CONCLUSIONS

1. Preparation of bleached holocellulose pulp fronm retted kenaf
bast fibre caﬁ_be done by delignification with 4.6% chlorine dioxide
at pH 3.0, liguor ratio 5:1 and 9@00 for 20 minutes followed by 2% hgt
caustie soda extraction at 7OOC:for £ hour. Bleaching to 88% bright~
ness was . acconplished by two-stage‘bleaching with hyPochlorite con=-
téining 2% available chlorine aﬁdtchlorine dioxide %1eaching containing
0.75%»0102. Exceptiondlly high yield of 80% bleached pulp with 82%

brightnegs was attained,.

2, BRBleached chenical pulp from'air~dry kenaf bast fibre was pre-
pared by neutral sulphite semichemical pulping at 166°¢ for 2‘hours
with 8% sodiun sulphite and 1% sodium bicarbonate. The pulp with a
yield of 68% can be refined by delignification with 4% chlorine dioxide
on NSSC pulp at 80°C for one hour and alkali extraction with 2% caustic

soda, A hypochlorite tleaching with 5% chlorine brings the pulp bright-

. ness to 78% with a blegched yield of 60%.

3. Bleached kraft pulp from Thai kenaf bast ribbons was prepared
by cooking with 15.5% Nagﬂ and 20% sulphidity at 1700C for 1% hour.’
‘The pulp with yield of 52% was bleached to 80% with 9% chlorine in

C/B/H sequence with a bleached yield of 45%.



k, Bleached kraft pulp has the best streﬁgth. The bleached NSSC
pulp comes next. The bleached holocellulose from retted fibre has the
highest bulk with lower strengtlh, But the quality of holocellulose

pulp is comparable t¢ bleached coniferous sulphite wood pulp.
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