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INTRODUCTION

Utilization of hardwoods for the
further cxpansion of the pulp and
paper indusiry in India is becom-
ing inevitable. Because of the varia-
bility of the species available, the
utilization of the mixture of hard-
woods, which is generally available
in our mixed forests has presented
some problems and the pulp and
paper industry is somewhat reluc-
tant to adopt the use of the mixed
hardwoods on a large scale. How-
cver, for the present Indian pulp
and paper industry has to content
itsclf with the utilization of a hete-
rogencous mixture of hardwoods be-
causc of their availability economi-
cally. If only onc particular spscics
is to be used the cost of extraction
will be prohibitive. Probably for
this reason investigations have been
confined chiefly on mixed hard-
woods and what ever investigations
have been carried out on individual
hardwoods. they are confined mainly
for chemical pulps. Recently labo-
ratory investigations on the suitabi-
lity of mixed Indian hardwoods for
pulp and paper making carried out
at the Forest Research Institute,
Dehra Dun, Institute of Paper Tech-
nology, Saharanpur, National News-
print Paper Mills Ltd., Nepanagar
and the Swedish Wood Research
Centre, Stockholm, has been pub-
lished (1). However, the problem of
the utilization of mixed hardwoods
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Cochlospermum gossypium, Bombax malabaricum, Garuga pinnata,
Sterculia urens and Lannea coromandelica, were evaluated individully
for their suitability to pulp and paper manufacture. The wood samples as
received were observed for nature of bark, proportion of bark to wood,
moistyre in bark and wood, density of wood etc. Proximate chemical
analyFis, pulping characteristics, ease of bieaching and physical stren-
gth properties of unbleached and bleached pulps formed the basis of
classifying different woods for their suitability. Garuga pinnata appears
to be the best from the point of view of pulp yield ( unbleached and
bleached) chlorine and caustic consumption. The strength properties of

the pulps are also good.

belongs to present. It is also im-
portant to test the individual wood
species so that corrective measures
can be taken by the Forest Depart-
ment in segregating and planting the
most useful species for the pulp and
paper industry. The present investi-
gation was carried out with this ob-
jective in mind and five woods that
represent the most prevalent specics
in Andhra Pradesh have been eva-
luated for their suitability for pulp
production.

EXPERIMENTAL

All the five woods as reccived
were observed for the colour, na-
ture of bark, proportion of bark to
wood, moisture in bark and wood
ctc. The fibre dimensions of bleach-
ed pulps obtained from woods were
also determined. The results are
given in Table I. The woods were
debarked before chipping. Debark-
ing was done by hand peeling or
chopping off, depending upon the na-
ture of bark. Density of the wood
was determined after cutting a
piece and using water displacemcnt
method. Chips were made in the
mill chipper and chips of fairly uni-
form size were used in the present
study.

For proximate chemical analysis
of the woods, a portion of the chips

was powdered in a disintegrating
mill, till all the material passed
through 40 mesh. The fraction-

passed through 40 and retained on
60 mesh was used for analysis.
Analysis was done according to
Tappi standard methods, except for
the holocellulose which was isolat-
ed by the chlorite method (2). The
results are given in Table II.

Cooking was carried out in an
electrically heated rotary autoclave
of 16 litre capacity tumbling at 2
rpm. For making up the material to
liquor ratio water was used as dilu-
ent. After the cooking was over
the partially cooked chips werc de-
fibred hot in a laboratory Sprout-
Waldron refiner (plate clearance 762
microns). The spent liquor was re-
moved by thickening the pulp in a
hydra extractor after which seccnd
refining was done, (plate clearance
127 microns). The consistency dur-
ing refining was maintained at 6
percent. The pulps were neither
screened nor cleaned and these were
analysed for total pulp yield and
Kappa Number. Some of the pulps
were analysed for physical strength
properties using valley beater ac-
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cording to Tappi procedure. A few
of the pulps were bleached by fol-
lowing a four stage bleach sequence,
acid chlarination, hot caustic extrac-
tion, acid chlorination -4 lime neu-
tralization and final calcium hypo-
chlorite. Bleached pulps were ana-
lysed for pulp wield, wiscosity.
brightness and physical strength pro-
pennes.

RESULTS AND DISCUSSION

The heterogenity of differemt
woods is evident from the results
given in Table T and II. The high-
est density was found for Cochlos-
permum gossypium and the highost
proportion of bark to wood for
Sterculia urens. An cxaminatioa of
Table 1, shows that for the bhard-
woods  studied, the ratio of fibre
length to fibre diameter is quite
small when compared to bamboo
where it is 130: 1. Even among vari-
ous hardwoods the differences ars
quite wide, Lannca coromandelica
giving the lowest ratio (39.1). It is
interesting 10 sce that the fibre lenglls
for Sterculia urens (1.75 mm) and
Bombax malabaricum (1.96 mm) ap-
pronch%lhal of bamboo (2 mm).
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Fig. 2 Unbleached pulp yield of different
wood species at the Kappa
number of about 90

The Table IT shows that the silica
content for hardwoods is- quite low.

The ash content is also low except

in Garuga pinnata (1.65%) and Lan-

nea coromandelica (2.10%) where
ash content is high. An important
difference between different woods
is found in the lignin content, Coch-
lospermum gossypium (27.5%) and
Bombax malabaricum (26.8%) giv-
ing the highest lignin content. The
lowest lignin content (21%) was
found in Garuga pinnata. The cook-
ing conditions and results obtained
for various woods under different
conditions of temperature, alkali

charges are given in Table III. The
Kappa Number of the different
pulps at 56 percent pulp yield are
shown in Figure 1. It could be secn
from this figure that the Kappa Nur,.
ber varies widely for different
woods, Bombax malabaricum giving
the highest i.c. 117 and Garuga pin-
nata the lowest i.e. 67.6 Kapp:
Number. This result could be partly
attributed to the differences in the
lignin content of the two woods,
But this alone cannot account for
all the difference as Lannea Coro-
mandelica also has got lower lignin
content. It is quite likely that the
nature of various groups, their
mode of linkages, distribution of
lignin in fibre walls, degree of poly-
merization of cellulose and hemi-
cellulose fractions have much 1o
contribute for these differences. The
presence of polyphenols, tannins etc.
might have also contributed to a cer-
tain extent in creating these diffe -
ences. An important consequence of
all this is that, if all the woods are
cooked to necarly the same yield,
the advantages which could be de-
rived from one wood will differ sig-
nificantly from other woods in terms
of strength properties, power con-
sumption during refining of the
trcated chips, ease of washing of
unbleached  pulps, specks and
bleachability of the pulps.
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Fig. 3 Bleach pulp yield of different

wood species
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