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ABSTRACT 

Recent studies have indicated that biotech- 
nolopica1 procemmer fo r  de tox i f i ca t ion  of 8eoth.C- 
ul res idua l  br ine  rludger are faasiblo.  ?r*lbi- 
nary studlee b r a  a leo  rhom that ouch procrmaer 
are cont ro l led  by severa l  f ac to r s  rrhicb include the 
concentration of the r e s idua l  sludge i n  tho bi- 
r eac to rD the  type of b ioreac tor  and tha rtrain of 
ac idophi l ic  81croorganirar used. A bti8f discus- 
.ion of there  f ac to r s  IolXOur. 

I r n O W C I I O R  

t roduct ion  of e l e c t r i c i t y  by ext rac t ion  of 
energy from undagrouad g e o t h e t u l  rerarwoirr is a 

production of e l e c t r i c i t y  f r a  g e o t h e d  sources 
producem conmiderablo uastos, which oCcrml.t8 La 
the fo r8  of remidud brine rludgar COnt8iniqp d i f -  
f e r en t  eoncentratioor of toxic wtalr m i e h  ukes 
it necerrary to .hip these  res iduer  t o  luxatdour 
rnmte diepomal sites a t  a conaider.ble cost . .  
Typically, a #) Iu l i q u i d d a i a a t d  h y d r o t b e r u l  
power plant i n  Southern Chliforoia producer about 
?O,Oa, lb/day of so l id  remidues eoata in ip l  ln  addi- 
t i on  to a i l i u  .Sa rahble ultr. k.rr YULS. 

r q d a t i o n  l i m i t s  (Royce, 196s). 

highly pt08h1ng and 8tovia industry. . C d *  

rrhorC COnCmt t8 t fm at tm -8.d t k  8-t. 

Bock at t& kOoLhr.0 Irtioaal trbotrtory 
(ML) bu e h o a  tbt  ocldapbi l ic  . i e roo~ani#  can 
be wed as the 'actire emtr'  in cb. d o t b r i f l e r  
tiaa of s.othor.rl brfw r~s fduos  (Urn o t  at., 
19878 Prauzic et 1988). A p r o l i 8 i o r q  design 
for  a proeemm b., been oylemted  (Prwr ic  ot ale. 
1988). A technical and f e a s i b i l i t y  study of thio 
procesr hae been deecribd elrevhere, (treauric et  
el., 1988) .ad dll only be  mentioned k r r  
br i e f ly .  Thuo a bioprocesr for 8 plant pr6duciPg 
123,000 lblday of a 6ft It. f i l t e r  process uke  
uas based on SI eldge-to-liquid ratio a d  a IO day 
residence t h e .  Such a proccrr t rp re s8n t r  about o 
one ~ ~ ~ U O I I  d0 l l . r  p8r y e u  O ~ V i ~ O ,  W t& qu%TW 
l e n t  of the 1966 regulated mote d i r p o u l  cost. 

- Thio ertlmte doeo mot take into conrideration t he  
long-term l i a b i l i t y  associated u l t h  bZatdOu8 rrrte 
di.poOA1~ incrcrrea i n  t he  COIL of #hipping, 
dtmpiog and the p o r r i b i l i t y  of the dlrrrprlter bel* 
cloeed- Earlier s tud ie s  b v e  a l w  i n d i u t r d  tht 

the e f f ic ieacy  of the bioprocemr depends on the 
concentration of the rludge. the type of b ioreac tor  
end the type of e iagfe  .adlor mtxed cul tures  of 
bmetrrial  strainr corn&. Some temultm of recent 
etadiem dll bo discussed i n  t h i s  paper. 

8EsuLTs Aml DlSWSSIOU 
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t ab l e  1. X RL..OT~L of chroatum, copper, vnganrre 
and r lne  from residual brine rludse (DR-1) by the 
actlon of d i f f e r e n t  ttralnr o f  t h iobac i l l u r  
ferrooridanr. 

B ~ L -  2-43 30 51 

OWL-2-49 26 58 

OWL-2-44 53 . b8 

OWL-2-45 26 84 

Tabla 3. The (nfluence of different earcontration 
of residual brine aludje (IR-2) QI tha ertmt of 
u t a 1  rolubll lrat lan.  

1 56 40 b2 b9 

BNL-3-26 2 51 42 61 b5 

+ 4 53 48 b l  72 

OWL-2-45 6 58 52 74 (7 

8 b4 50 75 

ONL-2-46 10 16 46 66 

Table 4. Tbr inf luenu of diffetont caacentration 
of reaidual beha rladga (Sa-,) Q the a x t m t  of 

O~L-2-41 

ONL-2-48 

OWL-2-49 
O O l U b i l S X A t i m .  

St ra in  % 8R-5 ( ~ h )  X lkul t n o r a d  - 
Table 2. X RemoraL of chromium., c0pp.t. uaganere T.T. + T.?. C r c u m l r n  
m d  Sine fern m8idcl.l 81Udgel B i b l e  m1-3. m d  a- 
br Thlobaeillur thlooxidmr (T.T.) m d  mfrrd cul- 1 91 40 68 73 
turea of  f. thiooxidare a d  2. farrooxldme 
(T.t .  1. O I L - ~ ~ S  2 83 46 90 75 

12 19 55 11 41 

1. cholu of microorganiru may -11 be p r c  
d c t e d n e d  by the eaporttion of a p o t t i c u h r  
r e r l d d  r l d g c .  'Ihor a r l d g e  .hi&, fo r  e x u p l e ,  
L. p r e d a l n a t e l y  rich in chromio may requi re  a 
coacontratloa of mlcroor~rnfaa mort e f f i c i e n t  f o r  
chrorirr  and not nnerurt ly  e f f i e l m t  fo r  other 

et eoacentr8tloar rrllbelov tho threshold Lisitr; 

2. The trutuot qc le  u y  .Ira be rhortenod 
from ray rlx to tbreo dam lf  only few meulr are 
to be conalderodj 

In toru  of bioreactot desua, e f f i c i ent  

OUL-3-23 mn- 1 1 

BRL-3-23 Rt-3 6 

T.T. + T.F. 

OUL-2-49 

4 O b 3  011-1 fj to [ [ !  C O d C  .dtdlD .hi& M y  b. p r e r m t  Ln m t 8  

C ~ C l i ~ ,  8Uppfy Of clutrientl  &d dll d l c u t e  8 

+ m-5 

OUL-3-24 

Om-3- 25 

OUL-2-46 
3. 

a 
portlcdar baric deruo C O W ~ Q ~ ,  be.. batch  o r  
e o n t ~ n w u o .  Various eoncentration of reridu8l belne r l u d ~ c  

in  the bioreaetor alm fnf loena  tba -tent Of 
e t a 1  r o l u b i l i ~ 8 t l ~  U.8horm 18 tab1.r 3 a d  4- P r O l l l W y  r O 8 d t 8  d i r C ~ 8 8 d  . b W O  i d k 8 t e  

t h a t  mfxd cultoror of d i f fo ren t  rttainr of aleto- 
or gad.^. tb relative cancmtratioa of the 

ut.bu of toxic wulr p r e r m t  ln concmtra t ionr  
exendia l  tk trorbold h i t 8  play aitful role8 

cowcu)s1ous 

eonelurlon u t  be d.t8UL? 

rObidlu1 brim 01e.8 in bloructor a d  tk 
b r e d  on thc ,cur tont  r a r u l t r  th. followlq 
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tn s c o l d  up proceraea o d  requlre  further reaearch 
and dwrlapcnt  atudIee. The renulto of then. 
atudlea ul l l  generere l n f o r u t l o n  eaaentlaL to t h e  
deaun of e f f l e l e n t  blotechnology for 
detoxlf ieot ioa of realdual hrlno aSdger. 
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