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Studies on Chlorination of Sulphate Pulps of
Bamboo, Eucalyptus and Local Mixed Hardwoods

By P. M. Meshramkar, Subhash Maheswari & M. B. Jauhari

SUMMARY :

Optimum chlorine demand in the chlorination stage for sulphate pulps of bamboo,

hardwoods was determined by

eucalyptus and local mixed

the residual oxidant demand as measured by the permanganate number of the alkali

extracted pulp. The level after which increasing applications of chlorine do not bring about any or only a very marginal
reduction in the oxidant demand of the alkali extracted pulp is considered as the optimum chlorine demand, and for
bamboo pulp this has been found to be jth of the kappa number and for other hardwood pulps (Eucalyptus and local
mixed hardwoods) 1/6th of the kappa number of the unbleached pulp.

Introduction

The blcaching operation is in a sense the extension
of delignification process, for obtaining the pulp from
raw matcrials in as far purer condition as desirable for
the final commercial product. The aim of bleaching is
to brighten the pulp with minimum amount of chemi-
cals and with minimum degradation/shrinkage of the
cellulosic material at the same time, keeping in view,
the environmental care. Chlorine is the cheapest chemi-
cal used as a purifying agent in the bleaching opera-
tion. The magnitude of applied chlorine to the pulp in
chlorination stage (which is usually the first one) should
be optimum. Amount of applied chlorine in this stage,
larger than the optimum is not only a waste of chemi-
cal. but also contributes for the degradation of pulp
and increase in shrinkage in the bleaching operation.
Also, underchlorination of pulp in this stage leads to
the use of excess amount of calcium hypochlorite for
brightening the pulp, and hence higher total chlorine
consumption, degradation, higher shrinkage of pulp,
and also lowers the cleanliness of pulp, increasing
brightness reversion.

In the chlorination of bamboo pulp, the optimum
amount of chlorine consumed is, 97-98% of the
chlorine applied to the pulp. This is usually measured
by the residual chlorine test, which is fairly accurate.
It was shown in an earlier publication (1), that opti-
mum chlorine demand of bamboo pulp as measured by
the residual chlorine test, is 25% of the kappa number
of unbleached pulp. However, it was observed, that in
the case of hardwood pulps, or mixed pulps of bamboo
and hardwoods, the residual chlorine test failed to

measure the optimum demand, as the consumption of
chlorine was maintained high at higher applications.
This led us, to undertake the study for the optimisation
of chlorination of local hardwood pulps, as they are to
be used on the increasing extent in our mill. Permanga-
nate number/kappa number of the alkali extracted pulp
shows the residual oxidant demand of the pulp. Atkin-
son and Partridge (2) found that, the residual oxidant
demand of Southern kraft pulp as indicated by per-
manganate consumption dropped rapidly as chlorine
consumption was increased from 2% to 5%. after
which a sharp break and flattening occurred, as more
chlorine was applied. They observed that chlorine
usage was more efficient upto 5%. consumed, but a
point of diminishing returns was reached beyond which
additional chlorine was of decreasing benefit for further
purification of pulp. Histed and Kaufman (3) carried
out experiments on the optimisation of chlorination and
first extraction stages of Eastern softwood kraft pulp.
They concluded that the amount of optimum chlorine
can be expressed as a factor X Roe Number of pulp.

Experiments conducted at our Rescarch Centre
showed, that the permanganate number of alkali ex-
tracted pulp is a very useful tool to ascertain the opti-
mum chlorine demand of eucalyptus, local hardwoods
and bamboo sulphate pulps.

The point of intersection of the graph of KMnO,
Nos. of alkali extracted pulps Vs. percent chlorine
consumed during chlorination, gives the optimum chlo-
rine demand as further application of chlorine, does
not practically reduce the KMnO, Nos. of alkali ex-
tracted pulps or the residual oxidant demand.
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and subsequent blecaching were obtained from

different raw materials, by cooking in Weverk

Research Digester, with a view to get pulps

of lower as well as higher kappa numbers.

(i) Bamboo (Bambusa arundinacea) ;

(i1) Eucalyptus hybrid

(iii) Local mixed hardwoods consisting of
(a) Nandi (Lagerstroemia lanceolata—
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Experimental : geissus latifolia) ; Heddi (Adina
(A) The pulps used in the present study for cordifolia) ; Teak (Tectona grandis) ;
finding out the optimum chlorine demand Kalam  (Mitragyna parviflora) ;

Ghoting (Terminalia balerica) ; Gar-
jan (Dipterocarpus indicus) ; Poon
(Calophyvllum tomentosum).
(iv) Jamba-Maiti-Kindal (JMK)

Jamba (Xylia xylocarpa), Matti (Ter-

minalia tomentosa) and Kindal (Ter-

minalia paniculata).

These three woods were grouped to-

25% ; gether separately as they require higher
(b) and the following 8% each on O.D. chemical charge for cooking, are dense and
basis : highly coloured.

Bhendi (Kydia calycina) ; Dhaman Details of cooking etc. are given in
(Grewia tiliacfolia) ; Dindal (Ano- Table 1.
Table 1

DETAILS OF COOKS—DIFERENT RAW MATERIALS IN RESEARCH DIGESTER

Raw materials Bamboo Bamboo Eucalyptus  Eucalyptus Mixed Jamba-Matti-
hardwoods Kindal
Chips from  Chips from 10 yrs. o.d. 10 yrs. o.d. See See
Sources etc. digester house digester house euc. hybrid euc. hybrid below * below **
conveyor belt conveyor belt —32 mesh =32 mesh -32 mesh -32 mesh
Percent chemicals
on O. D. chips
(as such) 20.0 17.0 20.0 19.0 20.0 28.0
% Sulfidity of
white liquor 16.0 16.0 16.8 16.8 16.8 18.6
Bath ratio & 1:3 1:3 1':3 153 1:3 1:3
diluent black liquor black liquor water water water water
70°C to 120°C., Min. 45 45 45 45 45 45
At 120°C., Min. 45 45 45 45 45 45
120°C to Max.
temp., Min. 90 90 40 40 50 50
At max. temp., Min. 90 90 70 40 60 120
Max. temp., °C. 165 165 160 160 170 170
Kappa No. 324 48.0 342 55.1 36.8 36.1
KMnO, No. 24.0 314 26.2 349 26.1 25.7

* Chips on O. D. Basis—Nandi-25%, and remaining 9 species i.c., Bhendi, Dhaman, Dindal, Ghoting,

Hedi, Teak, Garjan, Poon and Kalam, 8% each.
** Chips—Equal weights of chips on O. D. basis.
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(B) The optimum chlorine demands of pulps
were found out by applying different amounts
of chlorine i.c., treatment from underchlori-
nation to overchlorination of the pulps at
2.75% consistency, giving 1 hour retention
time at 29 to 30°C. and then carrying out
alkali extraction at 5% consistency, 1 hour
retention time at 55°C, so as to get end pH
8§ 10 9. Afterwards the 40 ml KMnO, Nos.
of alkali extracted pulps were found out. The
results of the experiments are represented by
plotting the graphs of KMnO, Nos. of alkali
extracted pulps Vs. percent chlorine con-
sumed (Fig. 1 and 2). The percent consump-
tion of chlorine Vs. percent chlorine applied
1s shown in Fig. 3.
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(C) After determining the optimum chlorine
demand of different pulps, bleaching of the
same was carried out by CEHEH sequence,
(using the optimum chlorine for chlorination
stage) to get final brightness approaching
80% . The colours of the effluents at different
stages (as such were measured by standard
methods using Spectrophotometer (4). The
results of the bleaching experiments are given
in Tables 2 and 3.

(D) An experiment was conducted to observe
the mode of chlorine consumption of the
mixed pulp consisting of 50% bamboo, 30%
hardwoods and 20% eucalyptus pulps. The
optimum applied chlorine was based on
weights and kappa nos. of the constituents.
The results are given in Table 4.

(a) Residual chlorine tested in chlorination
effluent by iodometric method

(b) KMnO, No. of Alkali Extracted pulp
determined by Tappi Std. No. (T-214).

Observations :

(1) The optimum chlorine demand of hardwood
pulp approaches a value equal to 1/6th of
the kappa number of unbleached pulp, irres-
pective of whether the kappa number is low
or high.

(2) These experiments confirm the previous find-
ing (1), that optimum chlorine demand of
bamboo pulp approaches a value equal to
1th of the kappa number of the unbleached

pulp.
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