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Introdnction

The Planmng Commlssnon has’

suggested the targets of capaelty
for paper and Board and .News-
print at 1 5 million tonnes and
0 4 million tonnes agalnst present’
mstalled capacnty of 0. 94’ million’
tonnes and 0.04 million tonnes
respect1ver Amongst many
factors, the avallablhty of cellu-
los1c raw-materlals for meeting
the future needs of thé rapld
growth of the paper mdustry
-continues to be of ma_]or concerh
to the paper industry. The
dwmdlmg resources
boo cannot ststain  the major
during
the coming plan period. The
utlhsatlon of non—conventlonal

materlals like hardwood ba- -

gasse, agrlcultural residiles

and wastes Iw1ll go a long way

in solving. the ‘raw mateérial

‘problem of ‘the industry. ‘But

usually these matérials have short
'fibres and they will réquire blén-
dlng w1th long fibre pulp to diffe-
rent extent to yleld variolis end
products So long bambpo has
been the major source for supply-
mg long fibre pulp in bur count-
Ty The Himdlayan softwoods
" can also be utilised for 'the ‘pur-

of ham— .

' S. K. Bhaumik and'S, L. Ghosh

Scientists
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The Pulping Characteristics- of

Pinus. Khasya>

.

~

The présent work'reldtes to the possibility ' of makiug bleached {'am{ ,

unbledched pulp from Pinus Khasya for wrapping, packing, writing
and printing purposes. Bark percentage (volumartic basis), .apparent
density and fibre dimensions were determined. Chemical, analysis
was carried out with-saw-dust of —35.+65 mesh fraction', Pulping:

by sdlph’ate process was carried-out. Digestion condijtions and pulp
yields were determined. Evaluation, of physical,propersies of pulp,
oBtained under different conditions were carried out,and properties
at 45° SR were compared with those of commercial pnlp at the same

fteeness.

pose but due to high terrain and

ihaccessibility they could not be
utilised  economically. In many
tropical countries, pines are

. being planted and utilised for

making long fibre pulp. The
Goverment of Orissa has an
ambitions plan of plantation of
different woods including Pinus
Khasva. At the request of Forest
Department, Government of
‘Orissa, pulping study (sulphate
“pulping) of Pinus Khasya, which
was planted about 30-35 years

"back on experimental ‘plot, was
-undertaken to ifind suitability

for-making paper grade, pulp.

at the height of 2000- 3000 ft abo-
ve the sea level. This plant gene-
rally grows well in the hilly regi-
ons of Khasi apd Naga Hills. Its
height varies from 33 to 50 me-
tres? in those regions. The height
of the species grown in Mayur-
bhanj Forest varies from 20 to
35 metres and girth diameters
varies from 235 to 45 cms. The
sample.log nnder present investi-
gation was approximately 30-35

.years.old and was 24 metres long.

Tts average girth was 1 metre.
The .log was hand-debarked in

. the laboratory.

Bark Percentage

~ 1The. volume percentage of bark

Description bf*Sémple

‘A samplé log (Pinus<Khasya) was

collécted from the forest area in

* the district of Mayurbhanj which
has an average annual rain-fall of
" 145 to 170°6m?,

and is situated

o e
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“.was measured at dxﬁ'erent heights

based on the following equatioﬂ'

Bark percentage %— QOG—;QL

Where

« Go=Girth over the bark.
Gu =Girth under the bark
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TABLE I

(Bark percentage (by volume)
Height Go (cm) . Gu (cm) Bark percentage
Metres ~ %
1 144.78 134.62 13.5
3 128.27 120.65 11.5
5. 107.95 104.14 1.6
7 105.40 102.87 4.7
9 ‘ 104.14 101.60 48
1 95:25 91.44 7.8
13 - 91.44 88.90 . 54
15 77.47 74.93 6.4
17 7493 - 72.39 6.6
19 43.18 41.91 5.7
21 43.18 40.64 11.4

The bark percentage varies from 5-14%, and it is well within range
of 10-20%, for many species as reported by Rydholm?.

Apparent Density R .
Apparent densitieswere determined at different heights of the trunk
according to Tappi standard T 18m 53% The results are given in
‘Table II. '

TABLE 11
Apparent densities
- Height 3 7 . 11 15 19
in metre .
Density gm/c.c. 0.498 0.441 0.401 '0.388 0.380

The demsity of Pinus Khasya is within the normal range of 0.31 to
0.56 for commercial pulpwood as reported by Rydholm®.

- Chemical Analysis
The chemical analysis was carried out with dust fraction —35--65
mesh and results are recorded in Table III as percentage on the
basis of oven dry saw-dust. :

TABLE IlT
Chemical analysis of Pinus Kh~sya

Test Percentage Method used
Alcohol-Benzene
solubility - 3.44 Tappi T6 OS-59*
1% Caustic soda
solubility 12.70 Tappi T4 OS-594 ) ,
Holocellulose 58.40 Wise, Murphy, D’ Addieco®
Alpha-cellulose 38.80 . Tappi T203 OS-614
Lignin 30.05 . Tappi T13 OS-544
Pentosans - 10.34 Tappi T19 m-504

1.70 Tappi T15 OS*

Ash content

'Fibre Dimensions

The fibre measurements’ were
made on redispersion of pieces
of standard sheet made from
unbeaten sulphate pulp (digestion
condition ; active alkali 18,
maximum temperature 170°C,
time at maximum temperature-

‘4 hours). The fibres were moun-
ted in aqueous
- length of 100 filbres were meas-

medium and

ured. Width of the fibres and
their wall thickness were also
measured as the width and wall
thickness of fibres are as import-
tant® as the length as regardstheir
influence on paper making.

The length of the fibre is much
higher than that of Pinus Khasya
from Zambia and Philippines®
but the width of the fibre wall
and wall thickness are compar-
able. The flexibility ratio plays

- an important part in-determining

the tensile strengthl® of paper
and fibre under investigation has
a high flexibility ratio which
indicates good tensile strength
for the paper. For good quality
pulp wood average wall fraction
should be below 40%. The
percentage wall fraction is found
to be 24 and it is expected that
the paper from Pinus Khasya will
have good strength properties.

Disgestion aad Polp Evaluation

The chips used for pulping were
prepared by sawing the log into
disc of about 1”thick and then sp-
litting along the grain with a me-
chanical guillotine to give chip of
approximately 1” long and }"thick.
Samples were made from disc at -
different heights of the trunk and
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- mixed

together for digestion
experiments. The method used
was sulphate process as this was
found to be the most promising
method of pulping of tropical
woods in tropical conditions. The
concentration of chemicals is
calculated = according™ to the
following definition :
(a) Active Alkali=NaOH-Na,S
' expressed as

e NagSx 100
(b) Sglphldlty— “NaOH j—N_a,S

all the compoun-
ds expressed as
Na,O0.

Temperature of 170° was main-
tained as in the sulphate process
best results can be obtained by
keeping the temperature near to
it. A sulphidity of 25 percent

information shows there to be.

generally little variation .in pulp
quality with changes in sulphidi-
ty in the range of 20 to 30 per-
cent. Wood to liquor ratio was
maintained at 1:5. Time to maxi-
mum temperature and time at
maximum temperature was main-
tained at 1 and 4 hours respect-
ively. Experiments were carried
out in stainless stéel electrically

lt?z?szics) O?I(lwgi was used in each of the experi- heated autoclave of 4 litre capa-
dry wood. ments, chosen, bceause published ©1ty-  The quantities of active
TABLE 1V , alkali for cooking were varied
) . . . ‘ from 16 to 22%. The cooked
Fbre dimensions and various ratios derived from these : chips were washed free of superfi-
Average length of fibre, mm 3.56 cial black liquor and broken wup
Average width of fibre, micron 51.98 ' in a propellor type disintegrater
Average wall thickness, micron 6.14 to simulate the disintegration
Felling power lepgth 68 occuring during a commercial
. width digester. The pulp was screened
Flexibility ratio lumen width . .76 and- collected over a 120 mesh
_ fibre width sieve. Digestion condition and
Percentage wall fraction pulp yields are recorded in
' 2 X cell wall th.ickness X 100 - 24 Table V.
fibre width )
TABLE V
lDigestion condition and pulp yields
Cook . Active Unscreened Rej Scree Kappa Active alkali
No. Alkali 9 pulp* yield -ecty ned pulp No. consumed
» yield*, %*
P, 16 43.4 1.0 42.4 32 11.8
P, 18 424 0.3 42.3 28 12,9
Py 20 41.26 0.16 41.1 20.7 13.6
P, ) 22 — 39.4 18.7 14.1

* On the basis of oven dry chips.
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From Tabié V, it is evident that »

the pulp yield, kappa number
and screen rejects decreases with

increase in active alkali- percent.
Pulps obtained by using digestion-
conditions of Cook No.P; & Py
were used for evaluation of unbl-
eached pulp and pulp obtained
by using digestion condition of
P, was used for bleaching and

subsequent evaluation of bleached -

pulp. Both unbleached and blea-
chod pulps were beaten in a
Valley Niagara beater using 5°5
kg load on the bed plate. Stund-
ard sheets from unbleached

and  bleached pulps were .

made at different freeness value
of pulp using standard method of
Ungar® and tested after condit-
ioning at 65.. 2% relative humi-
dity and 25+ 1°C. Results of
standard evaluation of the unblea-
ched-pulps and the commercial
pulp are given in Table VII

and are illustrated in the

graphs.

Bleaching

The pulp of Cock No. Py havihg

Kappa Number of 20.7 was used -

for bleached trial. A 4 stage
bieaching consisting of chlorinat-
ion, alkali extraction, 3rd stage
hypochlorite and 4th = stage
hypochlorination, was carried
out. Details of bleaching condi-
tions and results are given in
Table VL. - The brightness was
determined using an Elrepho
reflection photometer using a
filter with an effective wave
length of 457 m and Barium
Carbonate standard as 190.
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: TABLE VI
Cook P,

Kappa No. A

{(unbleached pulp) -

Yield of unbleachen pulp on

oven dry wood percent
Chlorination:

Chlorine on oven dry pulp, percent
Consistency ‘
Temperature

Time :

pH at the end of the reaction
Chlorine consumed as chlorine on

. oven dry pulp percent
~Alkali Ext_raction:’
Caustic Soda, on oven dry pulp, percent

Consistency
Temperature

“Time

pH at the end of the reaction
Hypochlorite Treatment (1st Stage).

Sodium hypochlorite as available
chlorine on oven dry pulp, percent
Consistency

Temperature

Time

PH at the end of the reaction
Hypochlorite ‘consumed as available
chlorine on oven dry pulp, percent

'\'Hypochlorite Treatment (2nd stage)

Sodium hypochlorite as available .
chlorine on oven dry pulp, percent

Other conditions are similar to 1st

stage Hypochlorite treatment.

Hypochlorite consumed as chlorine
on oven dry pulp, percent
Total chlorine added, as chlorine

_on oven dry pulp, percent

Total chlorine consumed, as chlorine
on oven dry pulp, percent

Yield of oven-dry bleached pulp

on oven-dry unbleached pulp, percent
Yield of oven dry bleached pulp

on oven dry wood, percnt :

Brightness of bleached pulp Elrepho,
457 ms (Barium carbonate=100%)
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6%
- 35°C

207
4.1
3%

22°C
1 hr.

44

6%

60°C
1 hr.
11.7

25

2 hrs.
9.1

247

1.5
92
37.8

- 79




TABLE-VII : Physical characteristics of Sulphate pulp (bleached & unbleached)-Valley beaten.

\

Cook Number

Basis wt. Bnlk Burst Breaking Stretch Tear Double

Freeness' Drainage

N4

gm/m2 cc/gm factor length  percent factor folds OSR. Time
K. metre (800 gm) Second.
Pg(Unbleached Kraft pulp) 66.82 1.996 29.18 4.000 3 2124 120 12 . 7.8
Active Alkali 16%; ‘ :
Sulphidity ‘ 25% 61.36 1.644 40.25 5.909 3 241.3 1229 14 1.8
Digestion temp 170°C ' ’ :
Time to max. 1 hr. ' 58.33 1.525 48.84 6.822 3.45 195.1 1670 22 8.5
Time at max. temp 4 hrs '
Yield . 57.47 1.426 56.89 8.409 3.56 173.0 1851 S0 9.1
Kappa No. . 56.92 1.317 58.15 10.040 3.31 150.0 1660 71 13.4
P;(Unbleached Kraft pulp) 63.41 1.971 32.33 4.183 1.75 246.11 650 14 6.6
Active Alkali 18%
Sulphidity 259, .
Digestion temp 170°C 63.42 1.573 4556 5.654 3.03 229.18 1393 15 6.8
Time to Max. temp 1 hr. - 63.44 1.513 51.70 6.987 3.3 217.05 1369 18 13
Time at Max. temp 4 hrs : ‘
Yield © 62.10 1.465 56.52 . 7.750 3.3 211.88 1450 27 1.3
' - 61.51 1.381 61.61 1.615 3.3 173.12 1493 52 924
Kappa No. © 61.19. 1.356 60.63 8.546 30 151.27 1166 62 11.0
Pg(Bleached pulp) 62.83 346 11.23 2.164 256 974 -— 12 6.3
Active Alkali 20%
Sulphidity 25%, i
Digestion temp 170° 63.34 2.17 24.62 5.198 3.61 1642 66 14 63
Time to Max. temp 1 hr. 62.82 1766 33.51 17.109 3.5 1578 687 24 7.6
Time at Max. temp 4 hrs. '
~ Yield of unbleached pulp
Kappa No. _ , 59.49 1.592 3710 7.970 3.5 114.8 1206 59 9.0
Yield of Bleached pulp 62.37 1.443 37.80 8.33 3.35 10i.1 1005 79 14.8
Commercial unbleached
 Kraft pulp. ~ 597 2069234 345 — . 195 60 22 —_
‘ . 62.2 1.83037.0 5310 3.0 170 149 26 =
59.4 1.721 39.7 5.780 2.6 141 257 31 —
61.2 1.670 453 6.630 2.5 . 136 405 37 -
59.1 1.589 48.6 7.210 2.9 136 428 46 —
\
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The strength . properties ata freeness of 45°SR are tabulated in -
Table VIII for comparison.

" Table-V1II
) Cook No. ) ‘ ' Pg Pl' Pg Commel'éi.l gl'ade
' - unbleached pulp
-Breaking length 8.6 8.5 80 - T2 A
BurstFactor 55 61.5 375 - 48
Tear Factor 173 180 124 - 136
Double folds 1900 1225 1140 410 -
Bulk 143 1-4 1'6 1.6
- - BEATING. CURVE ron cook Ne. pg .
!50’» IO( BREAKING LENGTH
8.
l.z" 230 9.-
8.F
t.01 + 210+ 60 8
[' BURST FACTOR
(X 190 1t

[N+ - sl
1750

rar 1sof 4of s
12s0}

1.2 1 30 AS
7301 sof

). Of not b1

“os8b ol 9oL 20 2 £ 2 i s ' 3

° lo 20 3p [T 30 © i
- FREENESS 1M SR

st - BEATING CURVE ron coox we », ‘
M .
( BREAKING LENGTH
o
T
2301
@
w |
. BURST FACTOR
20 B sor (14
190f
LN ] of sofF sp
170k
: 0.7, :
Kl amr 40 af
' . TEAR
130f ACTOR
14| 17301 3F 3
130 Lk
vef rso- 20} 2p
not
Lol 2so (I3 [— bousLe FoLOS
so} i
ol 230l el ol o L i I e, N N )
) 10 20 0 40 30 @ 70 -

FasEnEss v "SR

36"

Conclusion

Table VII shows that there is not
much variation of pulp properst-
ies for Cook No. P, and P, for -
unbleached grade. The properties
are higher than those’ of the un-
bleached commercial grade used
for making kraft paper for wrap-
ping and packing purposes. The
bleached pulp has got high
strength properties and good bri-
ghtness value and-can be used for
making writing and printing pap-
ers. Thus the sulphate pulps’
obtained from Pirus Khasya are
suitable both for making paper
for wrapping,packaging purposes
and also for writing and printing
paper.
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