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ABSTRACT

At Orient paper Mills, Amlai the mill effluent 1is
segreated into different categories depending upon
~ their quality. The effluents from the Wash Plant
and alkali extraction stages of Bleach Plant along
with contaminated gland cooling water and minor spil-
lages from the Digester house and Soda Recovery plant
are separately diverted together for treatment and Is
termed as Grade III effluent. -It is blackish brown
in colour and is non-biodegradable in nature.

This Grade III effluent 1s treated Iin a 120 ft. dia.
clariflocculator followed by an anaerobic treatment
~in a lagoon having 20 days retention period. Suffi-
cient quantities of neutrients are added before this
t reatment for proper seeding. Part of this treated
effluent is pumped to the'experimeﬁtal plantations
thereafter. The remaining effluent 1s further treated
in aerobic lagoons and stabilized in the Polishing pond
having a retention périod of about 7-8 days. The total
treatment process Is being regularly monitered.

It is observed that inspite of such an ellaborate treat-
ment the effluent discharged is having relatively higher
BoD and COD and is also coloured. The colour is due to
presence of lignin and is also a basic cause for higher
BCD and COD characteristics of the effluent. It also
creates anaesthetic problem.

Efforts were done by OPM, Amlai R & D Division to study
and develop methods for removal of this colouring
matter from the effluent and thereby also reduce COD.
The paper describes the various methods of treatment
with flocculating agents and degrading agents tried at
laboratory and plant level. It was found that degrada-
tion of colouring matter with Calcium hypochlorite gave
very encouraging results.

* Orfen; Paper Mills, Amlail.
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INTRODUCT ION
Duggal1 etal have characterised a colour of a Kraft mill

effluent. According to them the colour bodies in all the fra-
ct{Pn of the effluent contain Iignin like colour bodies having:
a higher density of negative charge. The lignin is an amorph-
‘ous colloidal -compound and is mainly composed of‘ﬁhenylpropané
units. The colour can be rediced ‘or eliminated by the follow-
ing available processes.

.A. Coagulation of the coiloidal lignin material and then preci-
patation.’

B. Degradatiaon:
1. By Biological method
2. By Chemical method.

Extensive work has been ca:fied:out with these methods for
the removal of colour in this laboratory as well as elsewhere.

It will be out of place to briefly review the work.

2
Subrahmanyan” etal have reviewed the treatment method av-
ailable for colour removal and acéording to them colour can
be removed by coagulating the colloidal lignin with alum, ferric

chloride or sulphate, lime and acid.

Physical methods like absorption with activated carbon needs
investigation. In this laboratory studies have been carried out
to evaluate the use of fly ash, cinder and calcium hypochlorite

sludge but the 'result was not very encouraging.”.

The biological method available is by treating with white

rots fungi like Polyporous, fomes, aspergillus and pencillin.
The‘experimenté done are of preliminary natured‘sféAl In this

laboratory white rot fungi was tried for removal of colour with
encouraging - results but the main problem was that it could not

survive in effluent.

Extensive work has been carried out on the evaluation of the
discharges. from different operations and are recorded in Table- 1.
It is observed that most of the colour is from Caustic extraction
stage of bleaching. Calcium hypochlor1te treatment on Caustic ex-
traction dlscharge were 1nvest1gated with encecouraging results in
the laboratory stage as well as in the plant scale7 8 at Orient
"Paper Mills, Amlai. These results confirm the f1nd1ngs of the

‘Jhaveri etal? and Kapoor eta1l0:- IPPTA Convention Issue 1987
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" The action of hypochlorite on lignin like colour bodie;
that of both oxidation and chlorination, however the high pH
pochlorite suggest oxidation as the primary reactionll. The

of hypochlorite on lignin like bodies is assumed to proceed

may be
of hy-
attack

through

phenol ethers attached ‘to the alpha or beta position in the phenyle

propane112 skel ton or'throughvthe tfree phenolic hydroxyl group .

13

The distructive action of hypochlorite on colouring matter is quite

pfbfound with a great part of this getting oxidised all the way to

garbonﬁdiqkide. The sequéncé of reaction proposed by Rydholm

shown in Figure-1.

LIGNIN REMOVING METHODS
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The coloured Grade 111 effluent, discharged from Caustic extra-.
ction stage of bleach plant, washing screening drain and contamina-
ted gland cooling water along with occassional spillages from dige-
ster house and Soda Recovery Plant was used for these investigation.
The physico—chemiqal characteristics of Grade I[Il waste Water are
recorded in Table-1. This effluent is having normal pH of 9 to 10.5
and is being adjusted to 8.0 to 9.0 by partial addition of chlorina-
tion and hypo stage effluent discharged from bleach plant. The .inv
gstigationvon‘the removal of colour by both methods viz. coagulation
with vafious coagulating agent and'by chemical.deg:adation with hypo
chlorjte have been carried out at laboratory and plant levels. The

results are embodied in this paper.

EXPER IMENT S AND_DISCUSSiONS
In the first set of experiments, flocculating agent like alum

alone was tried for discolouring the Grade I11 effluent at different

stages of treatment vis - inlet to the clarifier, Anaerobic lagoon
1, outlet and the polishing pond outlet to see where the addition
will be more effective. In these sets of experiments 400 c.c. of
the effluent was taken and alum in. the desired quantity was added.
The mixture was agitated at 100 rpm for 10 minutes and at 65 rpm
for 10 minutes fpllowed by 10 minutes setfling in the laboratory
pehri flocculator. The célour, BQDS, COD, Chloride contenfs M-

Alk as CaCO3 and settlable solid in gm/l were determined by stand-
ard method. The results are recorded in Table -2. It is seen

that the settleable soiids fdllowed by anaerobic lagoon outlet and
polishing pond outlet as éxpecfed. It is also seen ‘that for the
effective ¢olour removal the dose of alum.in case of inlet 'to,the
clarifier is 800-900 ppm while it ‘is almosf the same at Polishing?
pond outiet}‘ The BODé aﬁd COD are’also considerably reduced with
this addition. The main draw back in this treatment is the removal
of  the coagulated sludge formed as it is very.difffcult to separate

even in clariflocculator.

In a second set of experiments, efforts were made to reduce the
consumption of alum by the addition of Polyelectrolites like P.C.

Powder and true flocs 53.. The PC Powder was imported from Japan
IPPTA Convention Issus 1987
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and was having chain length of aluminium chloride. The addition of
alum/and the other flocculating agent was done in a similar manner

as in the case of alum. True flocs were added before the alum and

the results are recorded in Table-3. On ‘'scrutiny of the table it
is scen that the colour decreases faster with the addition of PC
Powder as compared to True floc S or Alum alone. It is also seen

that reduction in BOD5 and COD is not as pronounced as in the case.,
of pure alum but the quantity of alum used is reduced. However, it
is observed that the quantity of polyelectrolites required and alum

quantity reduced does not compensate each other.

In.another set of experiments alum in combination with ferrous
sulphate were also tried. The results are recorded in Table-4. It‘
was seen that ferrous sulphate alone is not effective as the focus
are not formed and it does not reduce.the colour. It is however. ef-
fective to some extent in combination with alum for colour removal
while COD reduction is comparatively lower. In these sets of expe-
riments, it was also observed that pH is lowered and it would be
necessary to raise it by addition of Soda Ash etc to bring it to

acceptable limits.

Alum in combination with liquid chlorine, waste lime, lime
sludge from the causticizer plant and supernatent from lime sludge
‘were also tried. The results are recorded in Table-5. 1t was seen
that chlorine in combination with alum lowered the pH considerably
and so it was not encouraging while using it with waste lime and
lime sludge the amount of settleable solid was high and the reduct-
ion in BOD5 and COD was not appreciable and so these treatment were

not encouraging.

The results of the discolouration of Grade 111 untreated eff-
luent wi@h calcium hypochlogite alone andiin combination with alum,
liquid chlorine, and ferrous sulphate arc recorded in Table-6. For
‘comparison calcium hypo-chlorite ‘addition was also tried at the ae-
ration pond outlet and the results are also recorded in same table.
It is seén from these results that 300 ppm dose of calcium hypochl—
orite at aeration pond outlet has lowered the colour as well as BOD
and COD to an apprec1ab1e extent.

IPPTA Convention Issue 1987
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From all these results it could be convenientiv concluded thai
the addition of calcium hypochlorite at the i1nlet of the polishing
pond may reduce the colour to an appreciable extent and also reduce

the BOD5 and COD.

To ﬁonfirm these results addition of 300 ppm of calcium hypo-
chlorite at the inlet of the polishing pond was started in March 1986.
The results of untreated and treated Grade 111 effluent are recorded
in Table-7. For comparison previous results from October 1985 are
also recorded. It is also reduced to an appreciable extent. It is
also .seen that except for BOD5 the effluent discharge meets all the
-1S1 standards 2490.
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