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HIGH PERMANGANATE NUMBER FULPING . ND BLEACHING OF
SULPHATE BAMBOO PULP AT THE WEST COAST PAPER MILLS

® DR ROSHAN L.BHARGAVA
®® M,E. JAUHARI

SUMMARY

This paper reviews(a) the changes made in the sulphate
pulping operations and (b) the problems and the solutions
found when the yleld of unbleached pulps frem bamboo chips
was increased from 44-46 per cent to 50=52 per cent, This
increase in ykld was achieved by ensuring the uniformity
of chip size and limiting the degree of delignification,
thereby raising the permanganate number from l4-16 to as
high as 26=28% |It would appeer that the prevailing condi-
tions were conducive to redeposition of hemice2llulese on
the fibres during cooking. The major area which required
attention due to the increase in the pulp yield was

ble aching®
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Bleaching of pulps of permancanate number 24.28 was studied
under a var {ety of three or four stage bleaching sequences,
especially from the point of view of the cost of bleaching
chemicals invelved sgainst the quality and yield increments
if any of the bleached pulps: Chlerine being the chespsst Levo cost
chemical foer the efficient removal of lignin was studied in
detail and it was found that for bleaching these hard cook
pulps, the amount of chlorine to be added in the first stace
may be as high as 10=l2 per cent; In order to achicve thisg
hich velume chlorine mixing use of Pennsalt mizer has proved
extremly beneficial, With the use of Pemnsalt mixer and
correct proportioning of the bleaching chemicals, the pro-
blems of blcaching pulps of hich 1lignin content to the
brichtness level of 80 per cent and above were simplified,

In the Labaratory, studies vwere made on the effect of the
different dosages of chlorine, varying temperature and
time, In addition, double chlerination with and without
intermediate alkali extraction, double chlarination with
milk of lime either in the first or second chlorinationm,
addition of hypochlorite before chlorinstion, were alse
invnhthatcd for high lignin content bamboo pulps. Use
of small amounts of hypochlorite in caustic extraction,
sulphemic acid,diammonium hydrogen phosphate and sodium
silicate in hypechlorite bleaching were also tried for

further upgrading the pulp quality.
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It has been possible in the mill to process unhleached
bamboo pulps of permanganate number 26 and above to over
80 per cemt brightmess by the simple CEH bleaching
seqience, Priefly the conditiens of each stage consists
of(a) Chlorinationt consisteney 3%, temperature 30-33°C,
chlorine consustion 10%, time 45 minutes, fimal pH 1.5
(b) Extractient censistency 5%, temperature 58-60°C,
NaOH addition 4«6, time 60 minutes; and (c) Hypechlerites
consistency 5%, temperature 40-45°C, available chlerine
addition 5=T%, time 120-180 minutes, final pH 8.0-8,S,
The normal production rate of the bleached pulp in the
plant is about 4 tonnes per houry

The quality of the bleached pulp as indicated by the
viscosity, has markedly improved. The usual figures feor
viscosity are betveen 25-40 centipoises (cuprammomiumly)
which used to be earlier 1C=lS, with low permanganate
number pulps. The pulps have hicher hemicellulese content
and have the ability tec develop higher strength propectiss,

The superior strength characteristics of beth the unbleached
and bleached bamboo pulps has given definite imprcvements
in the runnability of stock even with higher amounts of
loading materials for all varieties of papers due to which
the machine speeds could be increased significantly and
therefore the preoductivity,

The finished paper production has increased from 25,771 tonnes
to 36,032 tonnes for the years 1560=-61 and 1967-68 for the

bazboo requirement of 76,234 tonnes 4@ 74,220 tonnes
respectively,
- ¥ /4
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INTRODUCT ION

The West Coast Paper Mill 4s an integrated bambeo pulp
and paper mill. It is sitvated at Dandeli in Neorth
Kanara District of Mysore State, Indis, The mill was |
established in 1958 with a rated capacity of 60 tonnes |
of pulp and paper per days Right from the start up of |
the mill, the performance of the various section was

quite satisfactory as the rated production vwes achieved

in no time and actual production was ranging between

75 and 80 tonnes per day paper’ However, some difficult

situation prevailed from 1962 because of (1) inadequate

availability of bamboo due to large scale bamboo flewering

and (11) the rising prices of most of the materials used

in the mill, both adversely affecting the working.: Te

rem dy the situation it was felt that the productivity

of the various sections of the mill has to be increased

substant fally, Economic considerat ions prompted us to

find a practical way which will allow the pulp yleld

(unbleach and bleach) to be increased and throuch this

increased yield, the higher production, as this will

take care of the depleting financial returns and the

short supply of bamboo, if any, in future, The feeling

for having higher yields grew stronger when it became

established that the design considerations of the soda

recovery boiler will not allow the total solids to be

/5

CamScanner


https://v3.camscanner.com/user/download

handled in excess of the upper limity The enly way left
for stepping up the production was to reduce the black
1iquer solids per tenne of pulp so th t more pulp could
be made and this led te mild cooking in digesters and
strong chlorine delignification during bleachings

The present paper discusses the bleaching from the point
of view of bleach pulp yleld, consumption of bleaching
chemicals and quality of the bleached pulp, etes

%/6
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FORK D& AT THE MILL

The West Coast Paper Mill is chiefly using Bambusa
arundinacea and Dendrecalamus strictus, the two varieties,
the former constituting about 70 per cent and the later
30 per cents The bemboes are chipped in multiknife chifers
and then cockdd by the Sulphate Process in batch
digesters: Before 1962, the bamboo chips were cooked
(cook No,)l Table 1) under rather severe cenditions of
cocking, sctive alkali 23-24%,temperature 170°C, cooking
time 4 hours, when the pulp yield and permanganate

nuaber of the pulps ranged between 44-46 per cent and

13-16 respectively. From 1962 onvards the bamboo chips

are being cooked (cook Nov2 and 3 = Table 1) under milder

conditions of alkali charges 17=19%, temperature 15C-160°C

and cooking time 150 to 135 hours giving unbleached pulp
yields of 50-52 per cent at the permanganate number of

24-287 This has contributed towmards -

1)  increased pulp ylold per digester (Fig. 1) ;

2) the reduced black liguer selids per tonne of pulp
(Figs2) and high permanganate number of the pulpe
giving sufficiont margin for making more cooks
(unblezched pulp) without supplying excess solids
to the recovery ;

3) Ancreased paper machine speeds because of improved .
pulp (unbleached and bleached) quality;

4) greater use of fillers due to better bleach pulp
qualitys
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Labaratory results indicate that this change in the pulping
conditions should have improved unbleach pulp yield by
‘bout 7=9 per centy However, in pl/nt about 8«6 per cenmt
is realized which is due to the losses of the fines from
the thickneners and washers, Efforts are being made to
réduce these losses of the fines (parenchyma cells) which
may further improve the yicld in the plant; The improvements
in the unbleached and bleached pulp quality are shown in
Fig.3 to Fig.,18. It will be seen that the pulps in cook
Ness 2 and 3 (Table 1) have high-r breaking lengths at all
fre ness levels (Fig.4, 12) and higher tear factors (Fig:6,
1a), folds (Fig.7,15) and bulk (Fig.3,16) at any breaking
length when compared to cook No.l indicating an overall
improvement in the strength characteristics, Differences
in the burst factor (Figi5) for verious pulps (unbl-ached)
were Insignificant though the bleached pulp from cock Net3
(Fig.l3) has given slightly higher burst facter: The values
for porosity and tmoothness are better for hand sheets
(unblezched and bleached) from cook Nol,l, However, 4t is
possible to reduce the porosity and increase the smocthness
values for hand sheets from cook Nest 2 and 3 te the same
level as in cook ¥oul bocause of the ability of these pulps
to develcp higher breaking lengthss

It is clear from what has been stated abeve that improve-
monts with respect of higher yleld, better pulp guality
and higher paper production were immediately recalised in
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the mill with mild cooking and full blecaching. However,
som® special problems were encountered in bleaching these
high permanganate nuaber pulps, e speclally the cost of
bleaching chemicols invelved, due to high chlorine end
caustic seoda requirement; This could be geen frem the
results given in Table 2 where it is shown that for bleachimg
8 pulp of permanganate number 2479 the tobl chlorine
requirement is approximately double when compared to the
bleach required for pulp of permanganate mmber 1279%
Mowever, this increase in chlorine requirement has little
economic value because of the advantages vizi reduced
bamboe and alkali consumption during cooking; better pulp
quality, allowing more fillers %o be added te all varieties
of papers and increased paper praduction etey Still
persistent efforts are made to reduce or use the bleach-
ing chemicals more effectively and to reduce the caustic
soda requirement. in the alkali extraction stage, as the
price of caustic soda is about three times that of chle-
rine’y In the subsequent paracraphs some such details have

been enumerated,
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IABLE )
PULP NG OF BAMBOO CHIPS
Moisture in bamboo chips 13.0%

Cook No. 1 Z 3
Active alkali

(NaCH#Na2s) add-d

on chips,% 23.0 19.0 19.0
Sulphidity, 22,0 22,0 22,0
Liquor s Chips 3.911 3l 31l
Concentration of

chemicals, gpl 65.7 63.3 63.3
Max.temperature,°C 170,0 160,0 154,0
Time to get max.

temperasture ,hrs 2.0 2.0 2.0
Time at max,tempe=

rature, hrs, 4,0 1.9 1.5
Total pulp yleld,¥% 45.3 54,3 £6.8
Fejects, X Nil 1.7 2,5
screenzd pulp yleld, ¥ 45,3 52.6 54,3
K¥n04 N-.(40 ml) 12,9 21.3 24,8
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BLEACHDNG OF FULPS

Cesk No. 1 2 3

mmm K04 MNo. 12.9 21.3 24.8

hlorine added on pulp, 4,4 8.0 2.0

Pesidual chlorine, X C.4 0.2 2.0

Coustic extraction

Sodium hydroxide ad ed on

pulp, % 1.7 2.5 2.5

Hypochlorite

Avallable chlorine added

on Wlp.x 3.0 3.0 3.0

Fesicdual chlorlm.! 0,55 C.47 0.53

Flnal PH aoo 801 70'

Shrinkage during bleaching,X 6.2 10.8 13.4

Bleach pulp yield*® on bamboo - -

chips, % 42,5 46,9 47,0
\\/

Total chlorine consumed on

bleached pulp,% 6.7 11.3 12.9

Brichtness,% 78.5 80.0 795

Viscosity C.E.D.,cP(0.5%) 7.7 la.8 17.3

Pentos ns, ¥ 18,2 20,3 20.6

* The yleld which could be obtained by repulping
of the rejects and bleachlng of the rejects culp
has not been taken into consliderationm.

Constant conditicps

Chlori-

nation
Consistency, % 3.0
Temper ature,®C 28,0
Time, mts, 60

Extrace
tion
5.0
8C,.0
60

chiorite

5.0
40,0
120
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CHLOA INAT ION

1 Determination of the optimum chlorine demands
Adding the optimum amount of chlorin'o is one of the first
prerecuisites for efficient bleaching both from econcmic
and quality con:iderations. Pulp treated with insuffl-
cient amounts of chlorine in chlorination stage consumes
more chlorine as hypochlorite (1) for a certain brightness
level which is both detrimental from the stand point of
quality and the economics of the process as the cost of
available chlorine as hypochlerite is much higher than
that of elemental chlorine’s The over chlarinated pulps
also do not show any great recduction in chlorine require.
ment in the hypochlorite stage’, On the contrary there is
loss of chlorine because of excessive amounts which is
both a waste and undesirable from health consideratiocns
of the people workincnearby., The over chlerinated pulps
are also degraded to a great extent’

At the Vest Coast Paper Mill, in the years 1963, 64, it
was felt that a test such as 'Chlorire Demand' should be
intrcduced for mill pulps and whenever any change in the
cooking conditions, e@.g. sulphidity or quality of bamboo
is observed, this chlorine demand should be determineds
This was mocess itated because it is our experience

that the permancanate number determinatlons alone were
insufficient guide for the optimum amount of chlerine
requirement as pulps q}umnu permanganate numbor were
found to differ in their response to the uptake of
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chlorine, This 4s largely because of the sulphidity
variations and also the quality of bamboo% In some

cases, the lignin was quite reactive to chlorine in
others it was difficult to removes In other words, it
was concluded that the permanganate number determina=-
tions alone cannot be comsidered @ hundred por cent fZool
proof method to judge the optimum amount of chlorine,
vhen the variations in mill conditions were menys

The chlorine demand of the pulps was determined accore
ding to the method of Baldauf and Ldto (2)% The results
obtained with & typical bamboo sulphate pulp (permanga-
nate number 26) are given in Fig, 19, The unbleached
pulp collected from the pulp mill vas dewatered to a
consistency of 25¥% and @ number of charges equivalent

to 30 gm (0uD) pulp were weighed out. The pulp was treated
with different amounts of chlorine (7=11 per cent) under
constant conditions of consistency (3%), temperature
(2741°C) and time (60 mts). The amount of chlorine con=-
sumed for cach level of addition of chlerine was deter=
ained, From the figure it could be geen that at low
chlorime levels all the chlorine was consumed and con-
sequently the experimental points fall on 2 straight
1ine% As the chlorime quantity was increased, its cam-
sumption did not apgroach any asymptotic value and data
fall on a second straight linel The intersecticn of

the two lines is termed the chlorine demand of the

pulp.
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In Fig. 19 are indicated the relationship between perman-
ganate number of the alkali extracted pulp® (“constant con-
ditions of alkali extraction: consistency 5%, temperature
80°C, MaOH added 2.8%, tim 60 mts.) and degree of chleri-
nation. It could be seen from above figure that the
permancanate number dropped rapidly as chlorine addition
was ircreased from 7 to 9 per cent, a fter whhﬁh the drop
was qradual as more chlorine was consumedi This was
interpreted to indicate that additions of chlorine upto

9 per cent were more efficient in lowering the oxidant
demand measured as permanganate nuamber after which de-
creasing benefit was obtained with alditional chlerines

It was concluded from the above results that the consum=
ption of optimum amount of chlorine is very impertant
from the point of view of efficiency of romoving oxidi-
sable impurities in the caustic extraction stage:

Rate of consumption of chlorine.

This study v@s carried out to determine the point of
exhaustion of practically all the chlorine, so that.
undue long retention time in chlorination tower could
be reduced, It was also felt that the fairly large
amounts of hydrochloric acid produced in chlorinating
pulps of high permanganate number coupled with longer
retention time may lead to acid hydrolysis of care
bohydrates fraction, theteby lovering the pulp quality

/12
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