SULPHATE AND

ALKALINE SULPHITE PULPS
FROM BAMBOO AND EUCALYPTUS
FOR LINER AND CORRUGATING MEDIUM

SUMMARY

Sulphate chemicals, and high vield Alkaline Sul-
phite pulps were prepared from bamboo (Bam-
busa arundinacea) and Mysore gum (Eucalyptus
hyvorid) for use as liner and corrugating medium
in corrugated paper boxes. The handsheets of
eucalyptus kraft and alkaline sulphate pulps at
ccmparatle basis weights and at any slowness
level ("SR) were found to give higher breaking
length, burst factor, tensile energy absorption
(TEA) and concora medium test (CMT) when
compared to bamboo — kraft and alkaline sul-
rhite pulps. The reason for above was traced to
the difierences between the morphology of bam-
boo and eucalyptus fibres. The high density of the
handsheets obtained for eucalyptus kraft and so
also alkaline sulphite pulp when compared to
tamboo kraft and alkaline sulphite pulp points to
the increased conformability of the fibres in the
former resulting in better fibre bonding. This sug-
gests that eucalyptus fibres if treated properly
cculd be used with advantage along with bamboo
pulp for upgrading physico mechanical properties
of the kraft liner and corrugating medium. Al-
kaline sulphite pulp (69‘¢ yield) of bamboo has
the advantage of giving much higher tear factor
when compared to eucalyptus alkaline sulphite
rulp (77 yield) at comparable basis weights of
the handsheets. The wide variations in the physi-
cal properties of the handsheets obtained becausc
cf the use of (i) different fibrous raw materials
i.e. bamboo and eucalyptus (ii) pulping processes
ie. sulphate and alkaline sulphite and (iii) in-
creased mechanical treatment of the fibres sug-
gest that there is scope for producing the desired
quality of kraft liner and corrugating medium
frcm indigenous fibrous raw materials, possibly
in the form of blends of pulps. In this case how-
ever, it will be necessary to cook the raw mater-
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ials separately, and the separately refined pulps
are then mixed. Further this study also includes
the effect of basis weight and freeness on the pro-
perties of liner and corrugating medium — for
the kraft and alkaline suphite pulps. The pulps
were beaten in the valley beater to the freeness
ranging from 20 — 53 "SR, and handsheets pre-
pared in the British sheet making machine, had
basis weight 100 — 160 g/m* for pulps of each
freeness. The properties of handsheets determin-
ed were breaking length, stretch, tensile energy
absorption, burst factor, tear factor, stiffness and
resistance to flat crush (CMT test). The data
obtained can be used for determining the opti-
mum conditions of stock preparation for the
bamboo and eucalyptus — kraft and alkaline sul-
phite pulps.

INTRODUCTION

The corrugated box industry is fast developing
in the country and is one of the important pack-
aging industry. Today the corrugated boxes are
used in packaging all types of consumer and
light industrial products. The ideal raw material
for making corrugated boxes are kraft liners
and semichemical flutmg media. Kraft liners
require pulp of superior characteristics. The flut-
ing medium is normally made from the hard-
woods by the NSSC process. Recently an high
vield alkaline sulphite process (1) developed in
the laboratories of the West Coast Paper Mills,
Ltd. was found to give bamboo pulp of much
higher tear factor compared to that obtained by
the NSSC process. The overall quality of the
pulp was also better. An advantage of this pro-
cess over NSSC is that the end pH of the spent
liquor is usually kept around 9 and may therefore
not necessitate the use of digesters with stainless
steel lin'ng.
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Since at present in the country there is no mill
making semichemical fluting medium and also
kraft liners, a study of the suitability of hand-
sheets made from kraft and alkaline sulphite
pulps of bamboo and eucalyptus for use in cor-
rugating industry for liner and corrugating me-
dium was made and the present paper deals with
the laboratory findings.

EXPERIMENTAL

Sufficient amount of chips were made from
the sound, bamboo (Bambusa arundinacea) and
Mysore gum (Eucalyptus hybrid) in the mill
chipper. After removing the oversize fraction
and dust about 20 Kg. chips of each fibrous raw
material were kept in airtight polythene bags.
Moisture content was determined and then chips
equivalent to 2.5 Kg. (O.D) were weighed out in
several polythene bags. Pulping experiments
were carried out in a stationary digester of 20
litre capacity, provided with indirect heating and
liquor circulation. For producing high yield
alkaline sulphite (monosulphite) pulp the cooked
chips as obtained from the digester were refined
in the 12” disc laboratory Sprout-Waldron refiner
to complete the fibre separation. The refining
was accomplished in two stages i.e. first pass
20 thou second pass 15 thou, to reduce the shive
count. Pulping conditions, pulp yield and kappa
number of pulps are given in Table I. The pulps
obtained were refined in the laboratory valley
beater to four slowness (°SR) levels. At each
slowness level handsheets of 100, 125 and 150
g/m* were made on the British sheet making
machine. Two pressings were followed as is done
during the preparation of standard handsheets
(Tappi Standard T 205 m-58). The sheets were air
dried and no additives were used. The following
tests were carried out (a) °SR, (b) Drainage time
on the British sheet making machine while mak-
ing handsheets, (c) Bulk, (d) Tensile strength, (e)
Stretch, (f) Tear factor, (g) Burst factor (h)
Double folds (MIT), (i) Porosity, (j) Stiffness,
(k) Tensile energy absorption and (1) Concora
medium test. CMT tests were-carried out as per
Tappi Standard T 809 su-66. The results are
given in Table II, III, IV and V. The fibres of
sulphate pulp of bamboo and eucalyptus were
tested for fibre length, fibre width and cell wall
thickness ete.

Results and Discussion :

a) Slowness (“SR) : The development of slow-
ness was faster for bamhoo — sulphate and
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b)

c)

d)

e)

f)

g

-

alkaline sulphite pulps when compared to
eucalyptus — sulphate and alkaline sulphite
pulps against beating time.

Drainage : At comparable slowness level
(°SR), the drainage time for eucalyptus kraft
pulp was little higher when compared to
bamboo sulphate pulp. However, reverse
was the case with the alkaline sulphite pulps.

Bulk : Since bulk of the handsheets is strong-
ly dependent on fibre bonding, the pulp (i.e.
eucalyptus kraft pulp) which gave the highest
breaking length as expected gave low bulk.

Tensile strength (Breaking length): The
eucalyptus sulphate pulp (479 yield) has
given the best results, At 40 °SR breaking
length of 9.5—11.5 km was obtained, However
it is of interest to note that at 40 °SR even
for eucalyptus alkaline sulphite pulp, which
has been obtained in high pulp yield (787%)
a breaking length of over 6.5 km could be
obtained.

Stretch : The values on the whole are satis-
factory for sulphate and alkaline sulphite
pulps of bamboo and eucalyptus.

Tearing _strength: The results of tearing
strength are very revealing. With increased
refining, as measured by the increase in the
slowness of pulp, the tear factor for the
bamboo — sulphate and also alkaline sulphite
pulp decreases. For eucalyptus kraft and
alkaline sulphite pulp, the tear factor incre-
ases with increase in the beating degree
(°SR). This is characteristic of eucalyptus
pulp (probably other short fibred pulp too), as
it offers the opportunity for developing break-
ing length and also tear factor with increased
beating, which is normally not the case with
long fibred pulps. The results are shown
graphically in Fig. 2.

The bamboo alkaline sulphite pulp has the
advantage of giving much higher tear factor
compared to eucalyptus alkaline sulphite pulp
at any beating degree (°SR). (Fig. 2).

Burst factor: Bursting strength qualities are
similar to that of the tensile strength. The
eucalyptus kraft pulp gave a much higher
burst factor when compared to bamboo kraft
pulp, and it is of interest to note that at
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