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ABSTRACT

At Or i en t paper Mills, Amlai the mill effluent is
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 end Soda Recovery plant
are sepa ra t ely divert ed together for t rea tmen tand is
termed as Grade III effluent. 'It is blackish browtl
in colour and is non-biodegradable i n=ne.t u re ,

This Grade III effluent IS treated in a 120 ft. dia.
cl a r i fl occu 1a t or followed by ananaerob i c t rea tment
in a lagoon hev i ng 20 days retention p er i od i.Eu i i i«
cient quantities of neutrients are added before thi$
treatment for proper seeding. Part of this treated
effluent is pumped to thet experimental plantations
thereafter •. The remaining e i i l uent: is further t r ee t ed
in aerobic lagoons and stabilized in the Polishing pond
having a retention period of about 7-8 days. The total
treatment process is being regula~ly ~onitered.

It is observed that inspite of such an ellaborate treat~
ment the effluent . discharged i shaving relatively higher
BoD and COD and is also coloured. The colour is due to
presence of lignin and is also a basic cause ior higher
BOD 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
~ith flOcculating agents and degrading agents tried at
laboratory and plant level •. It was found t he t; degrada-
tion of colouring matter with Calcium hypochlorite gave
very encouraging results.

>{< Orient Pep e r-Mi l l s , Amlai.
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INTRODUCTION

Duggal1 eta 1 have characterised a colour of a Kraft mill
effluent. According. to them the colour bodies in a I I t h e fra-

ctipn of the effluent contain lignin like colour bodies having

a higher densi ty of nega t i ve cha rge. The 1ignin is an amorph-

ous colloidal -c ompound and is mat n Iy ,composed of 'ph eny l p r opane

units; The colour can .be reduced or" eliminated by the r c l.l ow-

ing available processes.

A. Coagulation of the colloidal lignin'rnate,rial and then p r ec t »

patation.

B. Deg rada t ton t

1. By Biological method

2. By Chemical method.

Extensive work has been carried, out with these method's for
the removal of colour in this laboratory as well as elsewhere.

It will be out of place to bri~fly review the work:
2

Sub r ahmanyan" etal have reviewed the treatment method av-

ailable for colour removal and aciording t9 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

t6 evaluate the use of fly ash, cinder and calcium hypochlorite

sludge but the 'resul t was not v'ery encouraging. 3 ~

The biological method available is by treating with white
rots fungi like Polyporous, fomes, aspergillus and pencillin.
The experiments done are of preliminary nature4,5,9'~ In this

laboratory white rot fungi was tried for removal of colour with

encouraging r e su l ts 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 fromC,ustic extr~ction

stage of bleaching. Calcium hypochlorite treatment on Caustic ex-

traction discharge were invest.igated with eneouraging r esu l ts in
th,e"Jaboratory stage as well as in the plant ~c.Clle7,8 at Orient

Paper Mills, Amlai. These results confirm the findings of t h e
J hav e r-i eta 19 and Kapoor e't all O. - IPPTA Convention Issue 1987
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The action of hypochlorite on lignin like colour bodies may· be, I

that of both oxidation and chlorination, howeVer the high pH of hy~

p och Lor I t.e suggest oxidation" as the primary reactionll The attack

of hy p'och l o r't t e on lignin like bodies is assumed to proceed t h r ough

phenol ethers ~ttachedto the alpha or beta positi9n in the phenyl-
propanel12 skelton or throughth~ free phenolic hydro~yl groupl3.

Tne d i s.t ru c t t v e action of hypochlorite on colouring matter is quite

pr-ofound with a 'great part of this getting oxidised all the way to

carbon dioxide. The sequence of react i on proposed by RydholmI4 a r e
shown in Figure-I.

LIGNIN REMOVING PilETHODS

C.Hh r-o-CI ~-V-C-C-C

HO C-C-C- .

• HOC H) HO !HCIO

CH)O . 0-;-c,~h Io{)-c-1YC-C-C
o lOH
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The coloured Grade III effluent, distharged from Caus~ic eitra-

ction stage of bleach plant, washing screening drain and contamina-

ted gland cooling water alo-ng withoccassional spillages from dige-

s t e r t h ou s e and Soda Recovery Plant was used f~r these investigation.

The phy s i co=ch emt ca l characteristics of Grade, III waste water are

recorded in Table-I., This effluent is having normal pH of 9 to 10.S

and i~ being adjusted to 8.0 to 9.0 by partial addition of chlorina-

tion and hypo stage effluent discharged from bleach plant. The .i nv

~tigation on the removal of colour by both methods viz. coagulation

with various coagulating agent aQd by chemical degradation with hypo

chlorite have been carried out at laboratory and plant levels. The
re su'l t s are embodied in this paper.

EXPERIMENTS AND,DISCUSSIONS
In the first set of experiments, flocculating agent like alum

alone was tried for discolouring the Grade III effluent at different

stages of treatment vis - inlet to the ,~larifier, 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 6S rpm
for 10 mi nu t e s f..pllowed by 10 minutes settling in the laboratory

p ea r l flocculator. The colour, BODS' COD, Chloride contents M-

Alk as CaC03 and settlable solid in gm/1 were determined by stand-,

ard method. The results are recorded in Table -2. It is seen
that the settleable solids followed by anaerobic lagoon outlet

polishing po~d outlet as exp~cted. It ii also seen that fpr

~ffective ~ol~ur removal the dose of alum,iri case of inlet

and

the
to, the

clarifier is 800-900 ppm while it -i s almost the same, at Polishing'

~ond outiet. The BODS and COD ar~ also conSiderably reduced with

this addition. The main draw back in this tr ea t men t is the removal

of the coagulated sludge formed asit is very d i f f icu l t t o i s epare t e

even in clariflocculator.

In a ,second set of exp e r imen t s-, .e'fforts were made to reduce the

consumption of alum by the addition of Po l y e l ec t r ol t te s like P.C •.
Powder and true floes 53' The PC Powder was imported from Japan

IPPTAConvention 'que J887
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and was having chain length of aluminium chloride. The addition of

alum(~~d 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 SLel1 t.h-at the c o I ou r decreases faster with the addition of PC

Powder as compared to True floc S or Alum alone. It is also seen

that reduction in BODS 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 addit'ion of Soda Ash etc to bring it to
acceptable limits.

Alum in combi na t i on 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. It was seen

that chlorine in combination with alum lowered the pH considerably

and so it was not encouraging whi l e using it wi th waste I ime and

lime sludge the amouht of settleable solid was6igh and the reduct-

ion in BODS and COD was not appreciable and so these treatment were
not encouraging.

The results of the d i s co l ou ra t i on of Grade III untreated eff-
\

luent Wi~h calcium hypochlorite alone and in 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 th~ results are also recorded in same table.

It is seen from these results that 300 ppm dose of calcium hypochl-

orite at'aerationpond outlet has lowered the colour as well as BODS
and COD to an appreciabl~ extent.

IPPTA Convention Issue 19:87
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From all t h e s e results it could be convenienrly concluded that

the add i t ion 0 f cal c i u m h y P 0 ch l 0 rite a t t h e 1n 1e t 0 f the p c' I 1 ~Ii i 11g

pond may reduce the colour to an appreciable extent ~nd also reduc~

the BODS and COD.

To confirm these results addition of 300 ppm of calcium hypo-

chlorite at the inlet .o f the polishing pond was started in Ma r ch 1986.

The results of untreated and treated Grade III effluent are r e c o r d ed

in T~ble-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 BODS the effluent discharge meets all the

lSI standards 2490.
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