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A BSTRA CT

Crum b rubber processing factory effluent was subjected to aeration with and >\ithout culturing' 
C h lore lla  vulgaris. The treated effluent was analysed for pH , Kiociiemical Oxygen Demand (BO D ), 
Chemicnl Oxygen I>eniand ((X )D ), total nitrogen, total solids, suspended solids and haetcrial popula­
tion. C<mstderable reduction in the above param eters were noted due to aeration and culturing of ( \  
vulgaris. The population o f C. vulgaris  increased rem arkably upon aeration. The pH  was also found to 
hicroase upon :icralion with and without nl^iil ciilturinK. The feasibility of aerobic efihient treatm ent 
mc(Ji<»d in reducing the pollution load Is discussed.

IN I R O D U C T IO N

IV occssiiig o f  tech n ica lly  spccilicd  block 
ru b b e r  in llie  fo rm  o f  c ru m b  w as in tro d u c ed  
in  In d ia  d u r in g  I9 7 0 ’s. C ru m b  is m ade 
e ith e r  fro m  la tex  o r  fro m  field  co ag u h m i 
ca llcd  sc ra p s . I ln o m io u s  q u a n tity  o f  w ater 
h  used  fo r  w ash in g  a n d  c le a n in g  d u riiig  th is  
p ro ce ss , w h ich  a lo n g  w ith  n o n -ru b b e r  
co n s t!tu c !its  goes to  fo rm  th e  efU uent, T he  
q u a n ti ty  a n d  q u a lity  o f  th e  eR luen t d ep en d  
o n  th e  ty p e  o f  raw  ru b b e r  used  a n d  th e  q u a n ­
tu m  o f  ru b b e r  p ro cessed . O ver 20 litre s  o f  
effluen t is g e n e ra te d  fo r  each  k ilo g ram  o f  
p ro cessed  ru b b e r . In d isc rim in a te  d ischarge  
o f  th is  effluen t in to  w a te r  w ays a n d  la n d  fo r 
irr ig a tio n  is p ro h ib ite d  by  p o llu tio n  c o n tro l  
a c t .

M a n y  b io lo g ica l tre a tm e n t  m e th o d s  like 
tr ic k lin g  filte r (P o n n ia h , C h ic k  a n d  Scow^ 
1975) a n a e ro b ic  fo llo w ed  by  a e ro b ic  p ond ing  
(M u th u ra ja h , Jo fin  a n d  H en ry  Lee, 1973) 
w ere re p o rte d  to  be u sefu l fo r  th e  tre a tm e n t  
o f  effluen t fro m  ru b b e r  p ro ce ss in g  fac to ries. 
A ttem p ts  w ere a lso  m ad e  to  t re a t  w aste  w ater

by  c u ltu r in g  a lgae  (Ja y a n g o u n d a r  e t a l. 1984; 
C h a u d h a r i, K rish n a m o o rth i an d  L alitha, 
1983) in w aste w a te r w ith  the  a im  to  rcducc  
p o llu tio n  a n d  get som e re tu rn  in  th e  fo rm  o f  
p ro te in  r ich  a lgae . (K u lk a rn i , P e te r  an d  
S ta n to n , 1973) a lso  rep o rted  th e  possib ility  
o f  c u ltu r in g  o f  C hlorella  vuli>aris in  rubb^'r 
fa c to ry  effluent. In  o rd e r  to  m o n ito r  th e  
effect o f  C . vulgaris  c u ltu r in g  o n  c ru m b  
ru b b e r  p rocessing  fac to ry  ellU ient, a  la b o ra ­
to ry  s tu d y  w as c a r r ie d  o u t a n d  th e  sam e is 
re p o r te d  in  th is  c o m m u n ic a tio n .

M A T FR IA L S A N D  M ETH O D S

S to c k c u ltu re  o f  C . vulgaris w as m a in ta in e d  
in  th e  la b o ra to ry  in  specific  sy n th e tic  m ed ia  
as  p re sc rib e d  b y  V e n k a ta ra m a n  (1969).

Effluent sam ples w ere co llec ted  fro m  th e  
o u tle t o f  c ru m b  ru b b e r  p rocessing  fac to ry  
a t  h o u rly  in te rvals  fo r  24 h o u rs  a n d  poo led . 
The consoU diited  sam p les  w ere an a ly sed  fo r 
p H , B O D , C O D , to ta l  n itro g e n , to ta l  so lids 
su sp en d ed  so lid s a n d  b a c te r ia  using  th e  
m et]’ (Js p resc rib ed  in s ta n d a rd  m ethods fo r



th e  e x a m in a tio n  o f  w a te r a n d  w aste w a te r 
(A p lia . A n n a  a n d  W P C F , 1975). T h e  effiu- 
cn l sam p les  w ere t re a te d  as p e r th e  Irca t- 
inen ts  lis ted  b e lo w :

I , E ffluent sam p les  w ith o u t e ith e r  a e ra tio n  
o r  in o c u la tio n  w ith  C . vulf^aris; 2 .  A e ra tio n  
o n ly ;  3 . In o c u la tio n  w ith  C. vuli^aris on ly  
a n d  4 . A e ra tio n  a n d  C . vw/garw in o cu la tio n .

F ive rep lica tio n s  w ere m a in ta in e d  fo r  each  
tre a tm e n t. C . vulgaris c u ltu re  w as m u lti­
p lied  in  sy n th e tic  b ro th  m ed iu m  a n d  used  fo r  
in o c u la tin g  th e  effluen t a t  th e  ra te  o f  5 x  10^ 
ce lls /m l. A ir su p p ly  w as  given  co n tin u o u s ly  
fo r 5 d ay s  fro m  a  c o m p re sso r  a t  th e  ra te  o f  
146 CO a ir /m in . T h e  e x p e rim en t w as c o n d u c ­
te d  in  th e  la b o ra to ry  p ro v id in g  a rtif ic ia l light 
a t  10,000 lu x  fo r  10 h o u rs  d a ily .

S u b jec ting  th e  cflluen t from  c ru m b  ru b b e r 
p rocessing  to  aerxition o r  C . vul}*(iris in o cu ­
la tio n  a lo n e  a n d  a e ra tio n  \s ith  C . vulgaris 
in o cu la tio n  have re d u c e d  th e  levels o f  d iffe­
ren t p a ra m e te rs  like B O O , C O D , to ta l  n i tro ­
gen , to ta l  so lid s, su sp en d ed  so lids a n d  b a c ­
te r ia l  p o p u la tio n  (T ab le  I).

T h e  degree  o f  re d u c tio n  in  p o llu tio n  difTe- 
re d  in  v a rio u s  tre a tm e n ts . M ax im um  re d u c ­
t io n  w as re c o rd e d  in  a e ra tio n  w ith  C . vulgaris 
in o c u la tio n  fo llo w ed  b y  a e ra tio n  a lo n e . In o ­
c u la tio n  o f  C . vulgaris  w ith o u t a e ra tio n  
th o u g h  re d u c e d  th e  p o llu tio n  it  is n o t  a p p re ­
c iab le . A lg a l g ro w th  is 8 0 %  m o re  w h en  th e  
in o c u la te d  effluen t w as a e ra te d . T he  p H  o f

Table I. E ffe c t o f  u e m tio n  a long  w ith  a lg a l cu ltu ring  in  c ru m b  rubber p rocessing  fa c to r y  e jjlucn i

C ontrol
I’araincicrs

Iniltal Final
A eration C. yulgoris

A eration and 
( \  vu lgaris  
im>cvilalion

pH 5 .2 5 .7 7 .5 7 .0 8 .2

BOD 2'̂ JO mg/1 233 nig/1 yS nig/l IW  iiig/1 43 nig/l
(20) (67) (34) (85)

C O D 720 607 150 280 70 ..
(15 .5) (79) (61) (W)

Total
nitrogen 45 .8 ., 3 8 .5  .. 3 0 .4 35.5 25

(16) (34) (22) (45)

I'otal
solids 4670 .. 4580 .. 3245 .. 4062 2960

(2) (31) (13) (37)

Suspended
solids 1650 .. 1480 .. 968 .. 1340 .. 820

<I0) (41) (19) (50)

Algae — — — 25x1 OVml 45xI0«/ml

Bacteria 4‘)xI0Vm l 4KxU>Vnil 30xl0V nil 24xlOVnil I2xl0»/m l
(2) (93) (95) (99)

(I'lgiires in parenthesis indicate the percentage o f  reduction)



th e  tre a te d  effluent w as a ro u n d  n eu tra l in  all 
the  trcatinciitK.

DISCUSSION

T he basic  p rinc ip le  involved in  th e  b io lo ­
g ical trea tm e n t o f  effluent is th e  supply  o f  
oxygen to  fav o u r th e  ox id a tio n  o f  organic 
m a tte r. O bviously  low  levels o f  various 
p aram eters  reco rded  in  ae ra ted  effluent is due 
to  th e  en h anced  supp ly  o f  oxygen. Sim ilar 
resu lts were o b ta in ed  by  John  e t a l (1974) 
M u th u ra jah  e t a l (1973) an d  P o n n iah  e t al. 
(1975), w hile trea tin g  an ae ro b ica lly  digested 
effluent fro m  different types o f  ru b b er p ro ­
cessing. T h e  values o f  B O D , C O D  an d  to ta l 
n itrogen  are  below  th e  lim its prescribed  fo r 
d ischarg ing  th e  effluent in to  w ater ways. 
T he high levels o f  suspended  so lids in  the  
trea tm e n t o f  C. vulgaris in o cu la tion  with 
ae ra tio n  m ight be due to  th e  b iom ass o f 
Chhrella.

Cliloreila sp. grow  well in  w astes co n ta in ­
ing low  levels o f  B O D  (Jo h n  e t a l, 1974) an d  
a t  h igher levels th e y  com plete ly  d isappear. 
T he low co u n ts  o f  C. vuigaris in  inocu lated  
effluent w ith o u t a e ra tio n  m ight be  due to  
h igher levels o f  B O D . A era ting  th e  effluent 
resu lted  in  low  levels o f  B O D , w hich 
favou red  the  m u ltip lica tion  o f  C. vulgaris. 
T his  finding is in  confirm ity  w ith  th a t  o f  K ul- 
k a rn i e t a l. (1973). T he enhanced  popu la­
tio n  o f  C. vulgaris is also  due to  raise in  p H  
to  8 .2  a s  it  requires a  p H  a ro u n d  8 (C hau- 
d h a ri e t a l, 1983) fo r m axim um  biom ass p ro ­
d u c tio n .

Effluent trea tm e n ts  in  general a re  capable 
o f  red u c in g  th e  b ac te ria l p o p u la tio n  especi­
ally  in d ica to r  b ac te ria  like C oliform s (John  
e t a l , 1974). In  th e  p resen t s tudy  also the  
b ac te ria l p o p u la tio n  is less. Lesser bacterial 
p o p u la tio n  in  effluent u pon  a e ra tio n  w ith 
a n d  w ith o u t cu ltu rin g  o f  C . vulgaris m ight be 
d u e  to  nonavailab ility  o f  easily  decom pos­
ab le  o rgan ic  m a tte r o r  com petition  fo r m ine­

ra lised  n u trien ts  b y  C. vulgaris o r  th e  an ti­
bacteria l activ ity  o f  th e  algae (V cnkatara- 
m an , 1969).

Seeding th e  cHlucnt w ith C. vulgaris and  
m ain ta in ing  th e  ta iik s  ae ra ted  in  light, were 
th u s  efiective in  p ro m o tin g  a  rich  algal 
g row th  an d  co ncom itan t reduction  in  pollu­
tio n  lo ad . F a r th e r  s tud ies o n  recovery  o f  
C. vulgaris by  ap p ro p ria te  techn iques an d  use 
o f  trea ted  effluent r ich  in  algae fo r fish cul­
tu re  a re  being  in itia ted .
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