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SUMMARY

Sesbania sasban is one of tha most promising non-wohd fibrous plant (Packing dansity 230-245

leg/ml) having good fibre dimansions for pulp and papar maklna, S. sesba n chips were cooked by alkaline
sulphite process under. condition of mild to high alkalinity with terminal pH 8 ta 13. using diffrent doses of
sodium sulphite (6.8 to 12.8%. as NatO) and sodium hydroxida (0.78 to 8.52%. as NasO) for diffi~rent
periods()f time at, temperature (90 to 240m,in) using a liquor to wood ratio of 3.5:1 at 175°C. in order to
know the optimum doses of cooking chemicals and to know the affect of cooking time during the course of

pulping. On increasing alkalinity of the alka'i ne sulphite process. the rate of delignification also increased
and approached to that of kraft. The putps-were evaluated for yield. selectivity of cooking and strength
properties. The selected pulp'! were also"bleached using CEHH blaaching sequence (brightness 76% Elrepho).
The unbleachad and bleached pulps were baaten to diffarent oSR and further examined for Jts strangth pro-

perties, These results indicated that S. sesban alkalina sulphite pulp should not be beaten beyond a

freeness level of 42±2 °SR for getting good strength properties.

"fhe results of the prasent investigations showed that the alkaline sulphite process produced pulp
superior to kraft process. It resulted in increased pu Ip yield combined with higher pulp strength. high pulp
viscosity combined with easier bleach ability and a higher brightness ceiling combined with less color rever-
sion besides lower fuel and power consumptions. It provides a simplified and more economic:al pulping
process with less environmental pollution load.

INTRODUCTION:

Cellulosic fibres are produced through .permanent
regrowth of not only trees but also of' large number of
non-woody plants and agricultural tissues. The non-
woody plants represent one of the major sources of'
fibrous raw materials for many developing countries
of the world. Increasing difficulties in the procurement
of wood have resulted in increasing interest in the
utilisation of non-woody fibrous plants. In some coun-
tries, especially where woodis scarce, non-woody fibres
are consequently more common as a raw material to be
used for pulp, paper and board manufacture.

One of the .objectives of the present investigation
is to find out some suitable non-woody fibrous raw
materials to supplement and to overcome the problem
of raw material shortage experienced by the Indian pulp
and paper Industries, to an extent. Forest based raw
materials arc in tremedous .short supply and hence
cannot meet the projected paper demand. Thus, the
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industry has to look' towards alternative fibrous raw
materials other than wood and bamboo. There is a
wide scope for identifying new potential non-woody
fibrous plants.

Tne structure of the group of non-woody fibrous
raw materials in India is significantly different from
that of other countries and regions, since in India
bamboo alongwith other non-woody fibtM . including
agricultural residues is the most important pulping raw
material. Considerable amount of workl,. has been
done to study the effect of anatomical characteristics
and chemical" properties of wood fibres on the nature
and quality of pulp.

Over the past few decades, high yield SUlphite
pulping of hardwoods has been investigated as a means
of making a low cost pulp for the pro~uction of news-

*Institute of Paper Technology
(University of Roorkee)
SAHARANPUR-247 001.

IPPTA Vol. 1 NO.1, March 1989



•

print, printing' and tissue papers. Different combi-
nations of pulping variables viz. ' per-steaming/liquor
impregna,tionprc:1cedUre. .cooking liquor pH., sodium
sulphite/Sodium' bisulphite content, cooking tempera-
ture, time and "liquor to wood ratio etc., have been
tried."

I In the late 60s, the ~Ikaline sulphite (AS) pulping
process was dev~loped as.an alternative to kraft pulping
By 1973, the' AS pulping process had been tested in
pilot plantl'an~d.' mill! trials. Although its immediate
advantage has 'been the elimination of the foul odour
of kraft min while maintaining pulp strength, excellent
properties offpJly cooked coniferous SUlphite pulps
prepared under mild alkaune conditions have been
reported bY'~/lny investigatiouss-", Some how, the
industrial acceptance did not come forth at that time.
The main reasons include the doubts concerning the
cost, reliability ,~f existing sodium sulphite recovery
system, yield lower than that of ~r8ft pulping at a given
kappa number and air quality regulations less severe
than that of the present.

'c., "The :em"eigen;~ ""of sutphit~:pro~~~,at ,'c. ~()d~f,~~el
alkalinity" With .,'anthraqui~o,n~ (AQJ, ,a~, its" -ess~nti~t:
aad~iV~.,~~ers tge iQdust;Y~",eOI~ ot.k.r~f(HIc~,s~ren~t~;
at hlgher Yield and better bleachability than conven-
tional kraft,', while subs'hiritiaHy reduCing' the air

,pollutiot1ptobfem. Syilcbronizingwiih, thitdevelop-
ment, three sulphite recovery systems have come into
commercial use; tliUS'/':"removingth~'majoroDstackle to
the expan'sionof modern \utphite, 'technofogy·.The',
comparison ofthe' 'process economics of the moderately
alkaline sUlphit~~AQ' process' with that ofkraf~ 'proc~ss
is'reportedi,II~" The j;~'iininary co;nchisionof these
Studies basheell tha't 'th',s'process is very interesting
frOrit tb'e point "of View of 'both economy and quality
Bot. ,it 'isshlr- :jn the ".,development' -stage, The most
pront}singrnitUt a~pii~~iioris6f the process seem to h6'
ih pro~uction:Qf packa;ging'gr~des of paperand news
teillfor~6Ihent. ;'"The peeSe'Of in'vesiigatioris "relate to the
eva'luatiort o{htod~r~tely alkaline sulphite pulps of,

!.'-.-~~" _._~-:!<' ,",'- ..: "'-:'.;' -:-.,~,~- ":.;,,,:,-,

~esbania_,s('sb,~n-a ~oii ..woody fibrous' plant of, great
~ro~-

MATER{AL'~
.,:~i'· ii-~'~:"r: ~<.;.';: "',.:",.,;-.,,-;- ~'., oj '~.i', Ii

'Sesbania sesbant" is a softwooded, ,qlJick , grow19g.
short lived shrub and found throughout-the plains of

•
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Indiaupto an altitude of 1,20000. As the plant .is
quick growing, it is valued as a temporary hedge_,lo_
North India. The plantis especially rich' in' nrfr~gen ,
(4%) and exceeds the minimum requirement of~%,
over which organic nitrogeneous materials render mtro
gen available for plant growth.v+It nitrifies soil easily

'. and used' as green manure. S. sesban is propa~ed
through seeds, when grown as a shade plant in orch-
ards. It is sown parallel to the roW of young orcha,~
plants with a spacing of about a foot from their ~n-
phery on rich alluvial soil. It grows up to a height
about 4 5 to 6m in one season. The bark of S. sesban
is the source of a fiber used for making ropes, The
wood yield of one year mature' plants is about .55
tonnes of green matter per hectare. The bulk density
of the chips (230-245 kgfma) is, nearly same to tbe~ulk
density of bamboo chips (22?275 kg/mS) and tess than
that from hardwood chips (275':'125 kgzm"). The plant
is used as a nurse in forestplantations. Its leaves' are
a good source 'of protein, calcium l}.~dph9sp'horlls apd
improve the productivity and physical"' condition of

saline soils si~nifica,ptly. _ "

EXPERIMENTAL METHOPOLOGY
'-" . (, • .' 0- _,

i,_For the present investigations, ,"seSbuni:t~es6art,:
/ was'procured from nearby Meerutregibn,,andchopped:

by hand to chi ps of approximatelv 20mm. ~in, len~h.'
Ir.was thenscreened and material-passing through"
11.7mm. screen but-retained 006.4 mm. sereenwere'
coilected.Theacrepted chips .wereairdried under
atlD~sphericcondtti9ns, moisture.'. content of ~h~fresh,
(green) chips ~aring hc:tween55ito',60,",while that
ofair dry chips between 8to 12%.-

PR.QXIMATE CHEMICAL ANALYSIS,:

Screened air dry material was. disintegrated in the
l,aboratory ,WEVpRK" di~n~egrator. The portion
pa~il)g tb~ough~O mesh but.retainedon 60 m~bsie:~s,
was utilized .for proximate. .cbemi~alanalysls, .which
Was carried out as per standard T APPI procedures. The
results are reported in Table-I.

I'

MACERATION AND CELLULAR ELEME~TS
MEA'SURE¥ENt

, ' I

Transverse and longitudinal sections of 20 to~Of'-'
tbickn~s,s of "S" sesban plantswere cut pn Lietz base.
sladge microtome 1300. For morphological study, the
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PROXIMATE CHEMICAL ANALYSIS OF S. sesban.

SI. No. Particulars Percentage" Values·
I.
2.
3.
4.
5.

~ ,,6.
7.

,"8.
9.

10.
11.
l2.
13.
14.
IS.

Cold wateraolubllky,
Hot water solubility.
Alcoho.-benzene solubility (1:2 V/V)
1% sodium hydroxide solubility.
Lignin.
Pentosan
Holocellulose
H~micellulose
Alpha cellulose
Beta cellulose
Gamma ceHulo~
Ash
Silica
Acetyl content
Methoxyl .content

, 2.37 ' r .

6.30
4.45

24.70
17.65
19,00
73.23
27.80
4,5.24
11.12
16.42
1.40

0.38
-2.61
3.70

,

*% on o. d. wood.

samples were subjected to a chemical physical 'macera-
tion to separate the individual cellular elements from
each"Qther without damage. It involved the use of a
hot aqueous acetic acid and sodium chlorite solution
to remove most of the lignin and other binding mate-
rials without appreclable degradation of the celhnosic
tissues.' The.microscopic slides of cellular material
prepared according to IS method 5285-1969. Micros-
cope slides were projected at a magoificationof 40X
andihe fibre length 'Were measured. Fibre width and
cell wall thickness were obtained by measuring 'the
projected images at a magnification of 160X. The-values
of density. fibre length, fibre diameter, lumen diameter,
ceti wall ,thickness and different ratios of tbeabove
dimensions a~ reported. in TABLE-II. .The frequen~y
percentage curves of fibre length, fibre diameter. lumen
diame'terandcellwall thicknes~arerepresented in
figures 1.ana 2: '

PULPING STUDIES

For the optimizatlon of pulping conditions; S.sesban
chips were cooked in WEVERK rotary digester haVing
bombs of 1 litre capacity, furnishing sufficient pulp for
evaluation as well as' for condu~ing bleaching experi-
ments. During these studies, technical grade chemicals
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were used excepting sodium sulphite which was of
analytical grade. During the course of pulping, the
liquor to wood ratio of3.5:1 was maintained. Follo-
wing ~ime schedule for digester heating was adoptC<l'

Room temperature to 105°C:4S min.
10SoC to temperature of cooking: 30 min.

The pulping studies were. m!lcJe:-using different
ratios of sodium sulphite to sodium hydroxide in order
to know the optimum ratio of these cooking chemi~als.
The cookings were also carried out for different penods
to know the effect of cooking ·time during the course
of pulping. DuIjng cooking. the digester pressure,,:~s
reduced by gas. relief until the temperature reached
lOsoC. The charge was then blow'u from the digester
and. the chips were defibrec:l thro~gb a Bader refiner
with a plate clearance of 0.1 mm, .followed bya second.
pass at 0.15 mm, plate clearnace, The pulp .was
screened through .,a laboratory vibratory flat
WEVERK screen with O.Bmm. slits and the screened
pulp was washed, pressed and crumbl~d. Th~..,yield
and Kappa number were determined. The spent liquor
was analysed for residual sulphur dioxide .nd its pH
was also determined. The results are reported in
Table-III and IV.
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TABLE-II

MORPHOLOGICAL CHARACTERISTICS OF S.sesban.

SI., No. ValueParticulars

•

'.
7.
8.
9.

)0.

11.

12.

I.

2.'
Colour
Density g/cm'
Fibre length, (L) mm, average

variation

Pale white
0.498

0,914
0.410 to 1.12

19.174
10.355 to 28.120

3.

s.

Fibre width, (D) /J average
variation

Lumen width, (d) "average ,
variation \

Cell-wall thickness. (W) fL average
variation

Flexibility coeff-icient (d/D) X 100

Ratio twice cell wall thickness to fibre width (2W/0)

Runkel ratio. (2 WID)

Ratio of cell wall area to total cross sectional area %,
(Muhlesteph ratio)

Ratio of length to width, (LID)

Ratio of cell wall thickness to lumen width (WId)

81.3

47.66

0.60

6.

8.714
3.450 to 9.784
5.235
2.60 to 9.756
45.44

0.546
.1.20

.'

CI Cell 'wall thu:k¥SS
.o!. Lu ••••eA d.lJ""eter
o t:d)re d.a:..et:_

0 •..••.--.,....""..--.-...,--------_
05 'f-O f'5 .'

Pibre le~th ran.qe(mm)~
I='G.-1: Plots Of fibre length,r-0fllJec.m:m.)

versllsfr~nc!J(o;,.):ltJ'f" S. se:.ban.
•
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TAgLE-Iii
PULPlNGWITH VARYING: AMOUNT OF SODIUM sutPFlllfE AND

DIFFERENT COOKING TIME.

SI. Chemical charge Time at Spent Liquor Yield Kappa ''':'

No. % on O.D.Wood 1750C ~U2 pH % No.

'.NasSOs NaOH (min) (gpl) 1

(A~ N,a2O)
•.• !..'

1. 6,8. 6.2 180' 6.5 9.0' 61.7 81

2. 7.8 6.2 180 7.0 9'2 57 6 7Q~

3. 8.8 6.2 180 7.6 93 56.0' 55

4. 98 6.2 180' 7·7 9.6 ~2 5 42

5~.. 10'.8 62 180' 8 1 10.2 49.8 34

6. 11.8 '6.2 IS(} 8-S 10;5 47.5 30'

7. -·12.S 6.2 ISO' 9.2 10'.6 46.7 28

8. 6.8 6.2 210 6.2 8.9 .,62.0' 83.)

9. 7.8 6.2 210 7.2 9.2 57.0' 69
'.

JO. 8.8 6.2 210 8 1 9.4 ' 53.4 52

11. ) 9.8 62 210 80' 10' 1 50'.5 38'
".'."> : (I:; J 4S.Q]2. 10' 8

',-.-,.r"'

6.2 "210 8.7 10.3 32

13. 1I.8 L 6.2 210' 8.9 .102 46.2 27"
I 25

14 12.8 6.2 210' '. .9.4 10 2 ·452

EFFECT OF COOKING TIME
15. 10'.8 62 30' 10'.0' 10'.4 'j 62 5 85.,

~ !.i

]6. 108 62 60' . '9:7 io. 1 5J4 72

17. '90 l
' ~, )0' 2 :'<- ' .t 54.7 50'

10'.8 6.2 9.5'

18. 10'.8 6.:f ]20' 9.3 10'.0' 532 46

19. 10' 8 6.2 ISO' 9.2 10'.1 50' 4 37

Liquor to wood ratio - 3.5:1
Time to raise from 30' to lQ5°C = 45 min.
Time to raise from 10'5 to 175°C - 33 min.

II

c

TABLE-IV
PULPING WITH VARYING AMOUNT OF SODIUM HYDROXIDE AND

DIFFERENT COOKING TIME
"

SI. Chemical charge Time at Spent liquor
No. %000.0. Wood 17°C S02 pH

NasSOa NaOH (Min.) (gpl)
(As NatO)

1. 10'.8 Q.7S .240' 6.3 74
2. 10.8 1 55 240' 6.7 S.Q
3. lQS 3..10' 210 6.6 8.9
4. ]0'.8 3.88 I 210' 7.5 9.4
5. 10'.8 4.65 21'0' 7.9 9.7
6. 10'.8 5.42 180' 8.0' 10'.0'

-7 •. 108 620' 180' 8.1 1O~2.
8. 10.8 698 165 8.6 11.2
9. 10'.8- " 7.75 120' 9'.1 11.6

10'. 1Q.S 8:.-52 90' 9.3· 12.,0'
''''''k '\-{

Liquoa to wood ratio - 3.5:1
Time to raise from 3QoC to 105°C - 45 min.
Time to raise from 105°C to 175°C - 30' min.
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Yield Kappa
% No.

633
60.0
57.5
56.0'
55.2
51.0'
498
464
42.7
39.5.

91
R2
78
70'
56
39
34
28
26
22

41
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BLEACHING STUDIES

•

Since the alkaline sulphite 'process in its original
form is found to be less selective than the kraft process
with respect to delignification in the bleachable range .

.onewould expect that the cost' of bleach chemicals
would' be correspondingly higher. This, however, is
not the case. The S. sesban alk~line sulphite pulps
are somewhat easier to bleaeh, have a higher brightness
ceilipg andsuffer considerablyless brightness reversion .

, A three stage, chlorination, caustic extraction and hypo-
chlorite (<;::EH) bleaching, sequence was applied to

selected pulp. The bleaching conditions and results
are given in Table-V.

PULP EVALUATION
The unbleached and bleached alkaline sulphite

pulps of S. sesban were beaten in a PFI mill with=a
beating pressure of 1.8 Kgs/cm. to different freeness
levels and hand sheets of 60, g/m2 were prepared on a
standared British Sheet Forming machine. These
handsheets were evaluated as per lSI standare for their
physical strength properties at a relative humidity .of
65 + 2 % and a. temperature of 27 ± 2°C. The pulp .
evaluation results are tabulated in Tables-VI and VII.

TABLE-V
,CONDIT~6iNS AND RESULTS OF BLEACHING

ParticularsSI. No. Values

1.
2.

Unbleached pulp Kappa number.

Chlorination stage lC).
Chlorine applied as available CI. on pulp,
fh.Jorine consumed as availableCl, on pulp,
Final ph

Extraction stage (E)
NaOH applied On pulp,
Initial pH
Final pH

Hypochlorite stage lst (HI)
Hypo applied as available Cl2 on pulp,
I!YPo consumed as available CIa on pulp,.
FInal pH .
Hypochlorite stage Hnd (H2)

Hypo applied as available Ci-aon pulp,
Hypo consumed as available CI. onpulp,
Final pH

Total Cia applied on pulp,
Total CI2 consumed on pulp,

. Bleaching losses,

Yield of bleached pulp,
. .Brightness,

Viscosity CEO (O.5r.>
Bleaching conditions
Consistency. %

Temperature,OC
Time (Minutes)

3.

4.

5.

•

6.
7.
8.
9.

10.
11.

12. C
3

27±2
30

E
10

58±2
120

HI
9

45±2
60

32

%.
%

4.78
4.76
1.90

2.0
11.30
9.90

%
%

1.80
1.76
8.0

%
%
%
%
%
%
%

0'74
0.70'
7;80

732
722

10.30

43.90

76.00
11.00

% (EL)
CP
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TABLE-VI

PULPING CONDITIONS Vs PULP CHARACTERISTICS

Cood Chemical charge Time Spent Liquor Pulp Kappa Freeness Burst Tear Tensile Folding

No. %on 0.0. Wood at S02 pH Yield Number CSR) Index Index Index endurance

Na2SOa NaOH 175°C (gpl) % (K.Pa (mN.m2 (Nm/g) Kohler
(As Na2O) . (Min) m2/g) /g) Molin

,-,~,. _ .._ ...-
Terminal pH 8 to 12

S 1 7.8 6.2 210 7.2 9.1 56.2 66 40 2.96 3.54 4240 82 ••

S2 8.8 6.2 110 7.6 93 53.6 52 41 3.12 3.95 45.16 95
S3 9.8 6.2 180 8.0 96 50.0 40 40 3.85 4.16 47.82 102
S4 10.8 6.2 180 8.2 10.1 49.0 42 42 4.20 450 51.40 138
SS 11.8 6.2 150 8.1 9.8 47.7 31 39 4.25 4.66 5200 140
86 10.8 6.2 210 9.2 10.0 50.0 31 40 4.10 4.60 51.75 135

S7 11.8 6.2 210 8.1 10.3 47.2 30 42 3.90 4.28 50.20 130

Terminal pH 12 to 13

S 8 10.8 7.75 120 9.2 11.6 42.2 25 40 3.47 4.10 42.85 85

S 9 10.8 8.52 90 9.4 11,9 39.0 20 41 3.38 4.25 43.20 91

S 10 10.8 9.30 60 9.7 12.1 37.4 18 41 3.35 4.28 41.76 80

Liquor to wood ratio 3.5:1
Time to raise from 30C to 105°C - 45 min.
Time to raise from lO5°e to 175°C - 30 min.

TABLE-VII
STRENGTH PROPERTIES OF UNBLEACHED (COOK NO. S,) PULPS

AT DIFFERENT LEVELS OF FREENESS

Sl. PFI Freeness Drainage Apparent Tear ' Burst tensile Folding Po resity Brightness Opacity
No. Revolu- (OSR) time density Index Index Index endurance Bendtsen (Elrepho) %

tion (seconds) (g/cm3) (mNm2 KPam2 (Nm/g) Kohler (mljmin) %
(Nos) /g) /g) Molin

Unbleached pulp
1. 0 14 3.8 0.64 ;2.56 0.92 14.41 10 1250

2. 1300' 30 105 0.70 5.20 3.52 43.46 170 310
G

3. 1600 35 13.5 0.72 5.80 4.04 48.85 ' 220 195

4. 2400 47 ,19.0 0,75 4.37 4.74 56.37 ;242 95

Bleached Pul p (': .' •
S. 0 16 4.3 0.65 1.92 0.98 15.65 10 1060 75.7 89.0

6. 1100 32 13.0 0.73 4.61 3.10 40.50 81 240 73.2 864

7. 1300 40 17.1 0.77 4.95 3.81 46.12 95 160 71.4 843

8. 1500 45 19.5 0.78 3.90 4.12 51.24 110 80 69.5 82.0
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FIBRE CLASSIFICATION STUDIES:

•

The fibre'classification studies of S.sesban alkaline
sulphite pulps were made with the help of Bauer-
McNett fibre classifier using screens of mesh numbers
20, 60, 80 and 120. The results are reported in
Table-VIII.

RESULTS AND DISCUSSIONS
The results of proximate. chemical aQalysis indicated

that the plants of S.sesban have moderate quantities of
solubles, thereby, creating lesser pitch trouble with
improved homogenity in the paper sheet. It has low
lignin and high alpha cellulose content, thereby, requir-
ing lesser quantity of cooking chemicals with shorter
cooking cycle and giving comparatively higher pulp
yields.

The S. sesban non-woody fibrous pl~Jltconsist, of
polygonal sclerenchyma cells and the thickening of Cells
is due to the deposition of lignin. The microscopic
studies of transverseas well as Iongitudinal sections
of S. sesban revealed that the. S. sesban has a large
number of vessels arranged in II: scattered manner and
they form diffuse porous wood. The vessels of S.sesban
arc small having oblique septa. These vessels are short,
barrel, shaped, having numerous pits. The, longitudi-
nal section of S. sesban are having unicerate medullary
rays. The fibres of S. sesban are thick walled with
gradually tapering pointed ends, smoot walls, narrow
lumen and very spares slit like pits.

The amount of sodium sulphite charged had a
considrable influence on the rate of cooking. The
results of a series of S.sesban bomb scale digestions,

.cooked at constant temperature and time with the
addition of sufficient sodium sulphite to give a spent
liquor pH close to 10 . (Table-lIT) are plotted in
Figure-3. The amount pf residual lignin decreased
from 8% of the original wood to less than 2% as the
sodium sulphite charge was increased from 6.8 to 12.8%
(as Na~O). The second series of cookings with increased
time showed that the increase in time had little in-
fluence on the amount of lignin removed and it might
have possibly caused redeposition where the digestions
were made with small amounts of sulphite. From the
cooking results, an optimum sulphite charge of about
10.8 % (as Na20) was indicated.' Increasing the
amount of sodium sulphite also improved the selectivity
of cooking. Figure-4 providing a comparison of
Kappa Number at 'Same yield indicated. that as Kappa
number increased, the yield also increased. In Figure-S
the residual lignins (Kappa No. X 0.15) are plotted
against cooking time. A high initial rate of delignifi-
c.atton wa~ indicated. which decreased steadily with
an appreciable amount of the lignin being quite
resistant. The initial high rate of delignification, which
is common in a varying degree, to nearly all deligni-
fication process, is undoubtedly partly. due to
high initial alkali concentrat"ion in the cooking liquor.
It may also correspond to easily assessible and less
condensed .ligni n where its high rate of dissolution
coincides with that of wood polyoses. The interaction
of lignin and hemicelluloses in the wood was probably
one of the major factors affecting the rate and selectivity
of the delignification during the later stages, whether
this involves aprimary or secondary valence bond or
both.

TABLE-VIII

BAUER-MC-NETT FIBRE CLASSIFICATION OF UNBLEACHED AND BLEACHED PULPS•
SI.
No.

• 1.
2.
3.
4.
5.

Unbleached pulp,
Freeness 14 °SR
Kappa No. 32) (%)

Bleached pulp,
(Freeness 16 °SR)

(%)

Mesh size

+ 10
20 + 60
60 + 80
80' + 120

-120

17·0
.42.0

20.S
6.0
14.5

13.4
25.7
26.5
14.0
20.4
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o 3 Hr. at 175"C
A 3 V. H~at 175"C

9 \1 13 30 50' 70 91>.Sod,,,,,,, sulplu~ ,,(as Na 0) ,Kappa number _
FIG-3: Retat.cm bet..,eon a,.,~unt FI6.-4 Plots ".j k.appanumbe(
•••.• _ ~ I ••••.•••• -- •~ " \/erS1I5 p.ulp yl'eJd " lSJ S. seshan.
"? $-,•.••••SU '-'= ~~us ~S •••Ud. a1kalUle sulplutl! pulp' at:
t·tll&n re •••ova/dur.,~ aUc.lm.e d,1ft!Lent(!<'01<~ b.noeVlj
f)ulph,te p•.•lp" •.~.oj 5. sesb.m

The plote between Kappa, number and caustic
charged (Fig.-6). clearly indicated that the rate of
cooking was faster at higher alkalinity. The pH of the
cooking liq uor increased.with the addition of caustic,
keeping the amount' of sadium . sulphite constant
(iTable--':IV).: As the caustic charge increaced from
9.78 to ,8.52% (as Na.O), the Kappa number decreased
ftom91 to 22, due to higher rate ofde lignification at
~igher alkalinity., The decrease in Kappa number was
very sharp at .lower doses of alkali (below 4.65 % as
:Na'20) but the cooking rate was greatly influenced
~e,y611:d'~'cau,st'k:"dose 9£4.65%. Time at maximum
temEerat~r~co.nti~uouslydecreased "as the amount of
alkali increa$ed:, ,Aninerease •in ,the terminal pH, of
spent tiCt'uor'reduced the cooking: time at maximum
tbnperatijre by~pproximately 70%.
{ . .

.... ~.

,The"pulps were .evatuated at a freeness level of
I .'-',.J ...•.. -'., .., .,'.I"J _ : _,_ .

~1 .;;1::) .~.s~~;The· "burst,tea~, and, tensile indexes
~ncre~Jl) ~i~~'.d,ec;.re~~i:pB;,Kappa number and reached
their optimum values around a Kappa number of 31
and then decreased with decrease in Kappa number.
The folding endurance also showed similar trend.
The prolonged digestion with high doses of chemicals
required for obtaining pulps with low Kappa number
using caustic soda undoubtedly results in the loss of
fibre strength.

S. sesbam.atkanoe sulphite pulps showed good
response towards optical properties and were having
decidely superior values for both brightness and
opacity. The pulp with a brightness level of about
76 % (Blrepho) was obained as a result offour stage
(CEHHr~aching: sequence because the unbleached
pulps abo possessed a good level of brightness., Due
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.~

7t",~ at f~ (//1'$)3 Sod,.,... hydro~.de,,,. C~s Na.o)8
"'fG.·~ R.e/iit.O'l bets.Ja,I\Coo/(u\1 FtI5.-l> Plots oj sod,u .•••.¥ro ••d~
t.",,, and dlJl}"etl, "! t.,mf1.f'eII'IOt8Z chM'1e v~rslJ:; kappa >1Umb<i£ durrnq
du'l"9 alb/ale 5UZpIol!. puZ,trl1.. au..ata1e sulphIte t'Ulpt'1j <if
oj 5 sesban 5.~.ban·

to high initial brightness, the total chlorine COn-

sumption was low during bleaching.' c
The unbleached and bleached pulps of selected

cooks were beaten to different °SR levels and
their physical strength properties· are reported
in 'fable-VII. The initial freeness and drainage time
of/both unbeaten ipulps were found to 14-16 °SR.
The plots of unbleached and bleached pulps
at different freeness levels· versus various physical
strength properties are shown in Figures 7 and: 8',
respectively. These plots clearly indicated that the
apparent density is almost directly' proportional to
'the freeness' of pulp. The unbeaten bleached pulp
had a higher initial apparent sheet density. These
plots also indicated that both the tear index
and porosity are indirect proportional to the freeness
levels i.e., both decreased with an increase in freeness
level. The apparent: density; burst index, tensile
index .and folding. endurance are in, direct proportional
with freeness. .The strength properties increased upto
a certain °SR, after, which it showed a declining trend
as a result of over beating/or higher freeness values.
It is obvious from these results that the pulp should
not be beaten to a freeness range beyond 42 ± 2°SR.

CONCLUSIONS' :

The present investigation was undertaken to study
whether S. sesban-could be a potential non-wood

. fibrous raw materal for pulp and paper making and
to study the effect of fibre dimensions on the formation
and structure of paper. S sesban is a soft wooded,
fast growing but short lived shrub, cultivated through-
out the plains of India upto an altitude of 1200 meters.
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It can also be ,grown under water logged condition
and in acidic soils. It it is propagated through seeds.
It' nutrifies soils easily and is used as green manure.
S. sesban bark is the source of a fibre used fer making
ropes. The plant yields about 56 tonnes of green
matter per hectare. The packing density of chi ps is
about 230-245 kgs/M", The abundant availability
and fibre dimensions indicated that it could be one of
the. most promising non-woody 'fibrous raw materials
for pulp and paper making.

•

The long digestion time required for alkaline

IPPTA Vol. 1 No 1, March 1989

sulphite pulping of S. sesban can be reduced by
increasing the alkalinity of cooking liquor to a pH
level of 10 or above and still produce a pulp superior
to kraft. With increased alkalinity, the rate of deligni-
fication also increases and approaches to that, of kraft,
The selectivity at moderate alkalinity is superior to
and at high alkality equal to kraft. The proportion
of sodium hydroxide greatly mfluer-ces the late of
delignification during alkaline sulphite pulp-
ing. The unbleached and bleached pulps show good
strength properties, especially burst and tensile. The
strength of the pulp, especially the tear, is largely
governed by the alkalinity of the cooking liquor and
it reaches maximum at a terminal pH of 9 to 11.
Bleachable grade pulps deJignity much readily than
krakft pulps in a conventional bleaching sequence.
Because of easy bleaching characteristics, it also has
great poten!ial for use in chlorine free bleach sequence.

The results of present investigation demonstrate
'advantages of alkaline sulphite process over the kraft

process It has increased pulp yield combined with
higher pulp strength, high pulp Viscosity combined
with easier bleachability, a higher brightness ceiling
combined with less brightness reversion besides lower
fuel and power consumptions It provides a simplified
and more economical pulping process with little odour
as an alternative to kraft process.
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