
THKATME
R1 IH1

\T m u  DI
m  EFFLl

spnsAi. nF
ElVTfi

OR. M. d .  KUMARAN 
Rubber Specicilist, D epartm ent of Rubber Processing. 

Rubber Board. Kottayam--686 009.

The process of production of natural rubber in rubber 
trees is a non-polluting process, taking place w ithin the  
plant. H owever, th e  natural rubber processing industry 
contributes to  w ater pollution as a result o f the  disposal of 
effluents from crop processing factories of rubber plants* 
tions. S tud ies conducted  by th e  different Rubber Research 
Institutes in th e  w orld  have show n th a t the  effluents from 
rubber processing factories are high pollu tants. Therefore, 
It w ould seem  to  be a m atter of u tm ost im portance to  
find o u t th e  nature and  ex ten t of pollution problem s arising 
out of the  disposal o f th e  effluents from natural rubber 
processing factories in India and to  d iscuss w ays and 
m eans o f preventing the  pollution hazards.

Pollution: Nature and extont
Latex is a w eak  lyophillic 
colloidal system  of spherical 
or pear shaped rubber globules 
suspended in an aqueous 
serum The rubber particle is 
surrounded by a protective 
layer o f protein and phospho­
lipids w hich im parts the 
colloidal nature to  th e  latex.
In addition to  th ese  rubber 
particles, th e  latex  also 
contains a variety of non­
rubber constituents-both  
organic and inorganic In nature. 
The general com position of 
latex is as follows:

- 3 0 - 4 0  % 
- 2 - 2 .  5  % 
- 0 .7 - 0 .9 %  
- 1 .0 - 1 .6 ^  
- 1 .0 - 1 .5  % 
-  5 5 -6 0  %

Rubber 
Protein 
Ash 
Resin 
Sugar 
Water
The dififerent kinds o f crop 
harvested from a rubber e s ­
ta te  are highly susceptib le to

bacterial action due to  con 
tam inati6n on keeping. T here­
fore, it is essential to  process 
them  into forms that will help 
safe sto rage and marketing.

The four im portant m ethods 
of processing the  crop from 
rubber p lan tations are Ribbed 
Sm oked S heets, Crepe 
R ubbers, Block Rubbers and 
Preserved Latex C oncentrates. 
O ut of th e  present annua! 
production of 220 ,000  lakh 
M. Tons of natural rubber 
produced in India, nearly 10% 
is processed in the  form of 
preserved latex concentrates, 
70%  processed in th e  form 
of ribbed sm oke shee ts ,
16% processed in th e  form of 
crepe rubbers and the  balance 
processed  in the  form of 
block rubber. The factories 
undertaking the  processing are 
m ostly located  in Kerala and 
in the  Kanyakumart District 
of Tamil Nadu.

During the processing of 
rubber adopting any of th ese  
m ethods, w a te r is alw ays 
required in varying quantities 
(about 2 0 -3 0  litres/kg drc) 
for w ashing, cleaning, dilution 
etc. The field latex  itself 
contains a b o u t 60% w ater. All 
th ese  constitu te  to  th e  final 
w aste  w ater i.e.. effluent 
produced. The effluent th u s 
consists o f process w ater, un~ 
co ag u la ted  latex  and signifi­
can t am ount of non-rubbers 
which include proteins, 
sugars, lipids caro tenoids and 
organic and inorganic salts  
w hich originate from the  latex. 
These form excellent substra tes 
for the  proliferation of micro 
-organism s, generating 
high BOD and  objectionable 
odour. Therefore, indiscri­
m inate discharge of effluent to  
public w aters is objectionable. 
All the  rubber processing 
factories In th e  coun try  are 
now  legally bound to  build up 
facilities to  ensure th a t eff­
luent le t  ou t to  public w ater 
w ays conform  to  the  speci­
fications prescribed by the 
respective Pollution Control 
Boards.

The specification param eters 
and  their limits for th e  trea ted  
effluent for land application 
and d ischarge into w a te r ways 
are a s  show n in Tabte~1.



Table-1
Specification param eters for effluents

Param eter Inland surface 
w ater

Irrigation

Colour & Odour Not ob jectionable —
PH 6-8 6 -8
COD 250 ppm 2 5 0  ppm
BOD 5 0  „ 100 „
Dissolved solids 2100  „ 2 1 0 0 ,,
S uspcndeed solids 100 ., 200 „
Oil & Grease 10 „ 2 0 0 ,,
Sulphides 2 10
Total Nitrogen 100 ,. —

Dissolved phosphate 5  „ —

Tho average physical, chem ical and  bacteriological properties 
of typical effluent from different types o f rubber processing 
factorios are g iven in  Table-2.

Table 2
Properties of effluents from rubber processing factories

Properties
Latex
conce- S heet Crumb Crepe
ntrate

PH 4.5 6.3 5.2 6.5
Total so lids mg/1 6000 2500 1500 750
S uspended solids „ 1500 500 600 400
COD „ 6000 3000 2500 1000
BOD 4000 2000 1500 750
Am m oniated N2 „ 500 10 50 10
Total Nitrogen „  800 100 150 50

The acidic nature of th e  effl­
u en t is a ttrib u ted  to  the  use 
of formic, acetic, phosphoric or 
sulphuric acid in th e  process 
line. The high BOL and COD 
of th e  latex  cocen tra te  and 
sh ee t factory effluent indicate 
th a t th e  to ta l solids in 
th e  effluents are mainly of 
organic origin w ith  high, 
oxygen dem and for their oxi­
dation . The high am m oniacal 
and to tal nitrogen of latex 
concen tra te  is due to  the  use 
of  substan tial quan tity  of 
am m onia in th e  preservation of 
latex. Ammonia is said  to  be 
toxic to  fishes, it  prom otes 
algal bloom due to  th e  con*

version o f am m onia into n itra­
tes  by aerobic bacteria.
Hence in rubber effluent the 
tw o  potential po llu tan ts are 
organic carbon and  ammo> 
niacal nitrogen.
Present practice

At p resen t there  are over a 
lakh of sh ee t processing units 
consisting o f abou t 100  large 
factories in th e  e s ta te  sector 
and  th e  b a lan ce  in small unita 
o f varying sizes. Besides 
thesa, there  a re  ab o u t 3 0  
latex  concentrate  and 14 block 
rubber facto ries and a lso  120 
crepe mills in th e  major rubber 
grow ing trac t in South India.

O ut of th ese , proper treatm ent 
facilities are m ade only by the 
block rubber factories e s ta ­
blished u n d er Kerala Agricul* 
tural Developm ent Project, 
financed by th e  W orld Bank 
and  a few  other factories in 
th e  e s ta te  sector. Proper 
trea tm ent and  d ischarge of 
effluent from the  o ther 
factories did not receive the 
atten tion  it desired  in the 
past. The general practice 
in m ost of th ese  p ro cessin g . 
factories is to  d ischarge the 
effluent indiscrim inately to  the 
environm ent w ithou t tre a t­
m ent. Som e of th ese  factor­
ies provided rubber traps to 
detain  rubber partic les and 
one or tw o settling  tanks 
before discharging th e  effluent 
to  public w a te r w ays. Some 
factories discharge the  effluent 
in to  their ow n e s ta te  w here 
it is allow ed to  percolate in the 
soil or used for Irrigation 
purposes.
Now there  is a grow ing 
aw areness on th e  need of 
treating the  effluent as po llu­
tion has already becom e a 
social problem . The existing 
factories are now  under 
sta tu to ry  obligation to  make 
arrangem ents for th e  tre a t­
m ent and discharge o f effluent 
a s  per th e  specifications o f the 
respective S ta te  Pollution 
Control Boards.

Effluent treatment methods

Since th e  rubber effluent 
con tains mainly organic 
po llu tan ts as Indicated by high 
BOD, biological trea tm ent 
m ethods are generally 
follow ed. At p resen t tw o  
system s i r e  w idely follow ed 
in M alaysia, the  m ajor rubber 
producing country o f the  
w orld. They are
1 A naerobic 'facultative

ponding system  and
2 Oxidation d itch  system .
Among th ese  system s, th e  
first system  involves an 
anerobic break dow n of the



organic m aterials to  a level 
acceptable for further break­
down aerobically. In the 
breakdown process th e  end 
products are m ethane and 
carbon dioxide. Since m ethane 
bacteria are slow  grovyers. 
the gasification step  is the 
rate determ ining s tag e  of the  
anaerobtc process.

The anaerobic liquor co n ta in ­
ing part of th e  organic m atter 
is further trea ted  in facu lta­
tive ponds w hich further 
converts th e  remaining orga* 
nics into carbon dioxide, 
water e tc . The aerobic b reak ­
down in th e  facultative pond 
occurs in th e  top  layer w here 

foxygen required is available 
(from the photosynthetic
I activity of the  algae as v̂ êU as 
by diffusion. However, in the 
bottom  sedim ents anaerobic 
breakdown occurs.

The success of the  anaerob ic/ 
facultative ponding system  
depends on th e  thriving 
population of m ethane forming 
bnctcria In the  anaerobic 
stiige and the  p resence of 
balanced population of algae 
and facutative aerobes in the 
facultative ponds.
The second  sy stem -th e  oxida­
tion ditch-is essentially  an 
aerobic process. However, 
in con trast to  th e  ponding 
system, direct control o f b ac t­
erial so lids retention tim e is 
possible in the  ditch. This is 
achieved by m anipulation of 
solids recycle. As a result a 
better perform ance is 
attainable.

The follow ing factors 
are significant in achieving an 
efficient operation of the  
oxidation ditch: (1) environ­
m ental conditions in th e  ditch 
should be  conducive to  the  
survival and grow th  of the  
facultative aerobe, and (2) 
the organic loading should  be 
m aintained a t  a level not 
only to  achieve maximum re ­
moval b u t also  to  produce

subsldable sludge, th is  
will ensure a clear final e f f­
luent and  enable a better 
control of so lids recycle.

The anaerobic-facultative 
ponding system

This system  consists of rubber 
trap, com positing pond, a n a e ­
robic and fa<iuitatjve ponds. 
The main function of the 
rubber trap  Is to  detain  the 
rubber particles in the  effluent. 
It also removes 60*70% of the  
to tal solids, thereby reducing 
its loading ra te  in the an aero ­
bic pond. The rubber trap 
should  have a holding capacity 
of a tleast 12 hrs retention 
w ith proper baffles to  induce 
continuous up and dow n flow 
pattern
The purpose of the  com posi­
ting pond is to  average o u t any 
fluctuations In PH. BOD load­
ing, etc. The com positing 
pond is d isigned to  operate 
under anaerobic condition.
The capacity o f the  pond 
should  be around tw o  days 
retention.

The operating depth  of anaero ­
bic pond is 1.8 to  3m or even 
more depending on the  site  
condition. Usually its length 
is m ore than  tw ice its w idth. 
The holding capacity  o f the  
pond depends upon th e  reten> 
tion period required in order to  
avoid any overload to  the 
facultative pond.

The operating depth  of th e  
facultative pond is not more 
than 1 m and the  ten g th - 
w ldth  ratio is the  sam e as th a t 
of anaerobic pond. The ca p a ­
city o f th e  pond depends 
upon th e  retention period re­
quired to  reduce th e  BOD to  
the  desired  level.

The optimum reten tion  period 
in th e  anaerobic pond dep­
en d s on Initial concentration 
of po llu tan ts in th e  raw 
effluent.

The oxidation ditch system

th is  system  consists of a 
rubber trap com positing pond, 
sludge mixing cham ber, oxida­
tion ditch, sedim entation tank, 
sand  filter and sludge pond. 
The oxidation ditch Is elliptical 
In shape and is fitted w ith an 
aerator.w hich oxygenates and 
circu la tes th e  effluent. Sedi­
m entation tank is usually 
cylindrical in shape w ith  a 
conical bottom  and w ith a 
capacity o f abou t 3 -4  hr re te­
ntion-. The .treated  effluent 
from th e  oxidation ditch over- 
flow s into th e  sedim entation 
tank w here the  sludge se ttles  
a t the conical bottom . The 
requited quantity  of sludge is 
recycled w ith the raw effluent 
th rough  the  sludge mixing 
cham ber. The excess sludge 
from the  sedim entation tank  Is 
then  pum ped Into the  sludge 
pond w here It g e ts  dried up. 
The clarified supernatant 
effluent from the  sed im enta­
tion tank  is th en  a llow ed  to  
be d ischarged through the  
sand  filter.

Choice of the treatment 
system

The choice of the  m ethod of 
effluent treatm ent depends on 
the  availability of land and th e  
nature of the  site  and location. 
W here land is available a t an 
acceptab le d istance from 
residential areas, th e  ponding 
system  w ould  be preferred  In 
view  of its low er initial and 
operating costs. The extensive 
land requirem ent and air 
pollution problem s m ake pond­
ing system  unsuitab le to  
urban areas. The preferred 
system  in such  cases is oxida­
tion ditch m ethod.

O ut of th e  four m ethods of 
processing, it is seen  th a t the 
effluent produced In latex 
concentration  is the  m ost po ll­
uting. If th e  effluent Is kept 
in anaerobic condition, th e  
foul smell p roduced due to  th e  
evolution o f hydrogen



sulphide is very high. This is 
because  o f th e  use o f sulphuric 
acid  in th e  coagulation  o f skim 
latex. On account of this it 
i s ,  therefore, su g g ested  th a t 
the oxidation d itch  m ethod is 
th e  m ore su itab le for treating 
such  effluent to  prevent the  
foul smell as well as to  bring 
dow n th e  pollution load to  an

acceptab le level. The sam e 
m ethod o f trea tm en t is pre* 
ferred for sh ee t processing 
and PLC producing factories.

The pollution load In the eff­
luen t produced from scrap 
processing factories ~ i .  e ., 
from crumb rubber and crepe 
rubber factories, is com parati-

very very low. For such 
factories, if sufficient land  is 
available anaerobic/facultativ* 
ponding system  can b e  follo> 
w ed  qu ite  satisfactorily . 
However, if there  is limitation 
on availability o f land, oxi­
dation ditch m ethod w ould 
satisfactorily  trea t th e  effluent 
to  th e  required level. Q

STATEWISE CONSUMPTION OF ALL KINDS OF 
RUBBER DURING 1987 ’88

S ta te /U n ion  Territory No. of 
M anufactures

Consum ption (tonnes)

Natural Synthetic Reclaimed Total

M aharashtra 524 33,781 14,631 6,393 54,805

W est Bengal 460 37 ,618 9,107 5,828 52,553

U ttar Pradesh 419 38,200 9,605 4,689 52,494

Kerala 71*1 39,337 8.391 3,477 51,205

Punjab 452 34,336 2,562 10,366 47 ,264

Tamil Nadu 395 23,270 8.311 3,444 35 ,025

Haryana 222 20,196 6.419 1.470 28.085

Karnataka 199 12,252 5 ,046 2 ,130 19,428

Delhi 373 12,436 3,221 ‘ 743 16,400

R ajastan 57 12,099 3,721 204 16,094

A ndhra P radesh 132 6 ,972 1,691 852 9,515

Goa & Daman 17 6,066 1,537 311 7,914

Gujarat 285 6 ,110 1,017 501 7,628

M adhya Pradesh 69 2,660 373 652 3,685

O thers 8 8 2,147 708 80 2 ,935

TOTAL 4,393 287 ,480 76 ,410 41 ,140 4 0 5 ,030




