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AISTKACr 

M e a n t f tudlaa ha«a l od l ca t ad Ch«t b locaeh-
n o t o f l c a l proeaaaaa for d a t o x t f l c a t l o a of gaochar-
• a t r a a ldua l b r lna aludgaa ara f o a a t b l a . P r a l l a l -
aary a tudlaa hava a lao ahe«n tiMC aueh proeaaaaa 
ar* c o o t r o l l a d by aavara l f ae to ra <Aleh tac luda tha 
eoncan t r a t l on of tha r a a l d u a l aludga l a tha b l v -
r a a c t o r , tho typa of b l o r a a c t o r aod tha a t r a l n of 
a c i d o p h i l i c a l c r o o r g a a l n a uaad. A b r l a f d lacua-
a loa of thaaa faetora fol lowa. 

IHTKODUCTION 

Product ion of a l a c t r l e l t y by a z t r a c t l o n of 
anargy froa undarground g a o t h o r a a l r a a o r r o l r a l a a 
h ighly proalalBg aad growing I n d u a t r y . Latga aca le 
product ion of a l a c t r l c i t y froa gaocharaa l aourcaa 
prodttcaa eonatdarabla waataa, which accaau la ta in 
tha form of r a a ldua l b r l n a aludgaa eoaca la lag d l f -
fa ran t concan t ra t toaa of tox ic a a t a l a which aakaa 
I t nacaaaary to ahlp thaaa raa lduaa ce hacardeua 
vaa ta d lapoaa l a l t a a a t a cona lda rab l a c o a t . 
T y p i c a l l y , a M) Ni l l q u l d - d o a l n a t a d hydro tha raa l 
powar p lan t In Southarn C a l i f o r n i a producaa about 
70,000 lb /day of aol ld raa lduaa e e a t a l a l a g tn a d d l -
t i e a to a l l l c a aad a a l A l a a a l t a , havry a a t a l a , 
whoaa concan t r a t l oaa a t t l a a a cmeaad tha a t a t a 
ragwla t lon l l a l t a ( l oyca , I M S ) . 

Mark a t cha koaUMwaa S t t l a a a l U k a c a t a r y 
(iML) haa ahawa tha t a e U a f k l l l e a l c r a a r g a B i M i e«a 
ba uaad aa tha *accl*a agaata* t a cha d a c a a i f l c a -
t l o a of gao tha raa l b r l a a r aa ldvaa (Lia ac a l . , 
1987; P r a a u d e a t a l . , I M S ) . A p r a l l a l a a r y daa lga 
for a proeaaa haa baaa auggaatad (P raaaa t c ac a l . , 
1 9 M ) . A t acho lca l and f a a a l b l l l c y aCady of t h l a 
proeaaa haa boon daacr lbad a laawharo , (P raau t l e a t 
a l . , 1966) aod wi l l oaly ba a a a t t a a a d hara 
b r i e f l y . Thua a bloprocaaa for a p l a a t producing 
123,000 lb/day of a M wC. f l l t a r proeaaa caka 
waa baaad on SZ a l u d g r - t v l l q u l d r a t i o aad a 10 day 
raa ldanca t l a a . Sack a proeaaa r a p r a a a a t a About a 
one a i l l i o a d o l l a r par year a a v l a t a , or cha a^ulTa-
l en t of the 19M raga l a t ad aaaca d lapoaa l eeac . 
Thla a a t l a a t e doea aoc taka laco e e a a t d a r a t l o o the 
l o n g - t e r a l i a b i l i t y aaaoc la ted wi th haMrdoua waata 
d l a p o a a l , Increaeee In the coat of eh ipp tag , 
du«plag and the p e a a l b i l l t y of tha d i a p - a i t e a being 
e loaed . Bar I l a r a todiea have a l a o i a l i c a t a d tha t 

tha a f f l c l eney of the bloprocaaa dapcnda oa the 
concent ra t ion of tha aludga, tha type of b l o r a a c t o r 
and tha type of a log la a i ^ / o r alxad cu l tu re* of 
b a c t e r i a l a t r a l n a uaad. Sooa r aau l t a of recant 
• tudlea w i l l ba dlacuaaed la th la paper. 

USULTS AMD DISCOSSIOH 

Three typaa of b l o r aac t o r ayateaa are being 
eoaalderad aa poaaible eaadidatea to ba Included In 
the dealga of a b loaya tea for d e t o x i f i c a t i o n of 
gaotheraa l r a a l d u a l alodge*. Theae Include a 
f lu ld lsed bad cypa, d l a g r a a M t i e a l l y ahown In P i g . 
I . , a eoluBB cypa kaceh b io raeco r . P ig . 2, and a 
f l a t bad- type b l o r a a e t o r . P ig . 3 . la aach caaa 
flow racaa and a i r aapply ce tha ayataa have to ba 
balaacad i a order ce a a i a c a i a a aceady aad a c t i v e 
a i e r a b i a l e a l t o r a aoppliad with a u t r l e a t a aa naedad 
throeghoac die e y e l e . I h i a la v e r i f i e d in a l l 
eaaaa by roac iaa aaapllog aad aon i to r iog for v i a b l e 
o l c r e b i a l growth aad cha aacal eooceacraclon. The 
e f f ic ieoey ef aeca l a o l o b i l i s a c i o o by aaveral 
a t r a lna of T b l o b a c i l l a a chleoxidana aad T M ^ 
bac iUua far rooxldaaa froa tha •reokhavae Nat ional 
Laboratory (ML) c e l l a c c i e n have been a tud lad . 
Oiffereac aaaplaa ef r e a idoa l b r l a a aludga froa 
p r o p r i e t a r y aovreea , k ind ly aappliad by the geo-
Cheraal a l a c c r i c a l power laduat ry have beea uaad In 
d a t o s i f i e a c i e a proeaaaaa. The d i f f e r eec aludgaa 
are a i t a a p a e l f l c , with aeaa eoacala lag aore than 
tea t a a i c a a t a l a ( r r a a u a i e ac a l . , 1 9 M ) . Ia cha 
work praaaatad i a chla paper fer aaka af b r e v i c y , 
oaly a faw rapraaaacac ive a a t a l a have haaa uaad aa 
proeaaa i a d l e a c a c a . 

Ia Takla 1, 
Th l ahae l l l a a f e n 

Cha affeec ef eighc ac ra laa ef 
e i a g l e r ea idoa l 

b r i aa aladga i a aheoa. Ia ckia aor iea of a a p e r i -
aeata a baceb b ioroaecor wich a Z-iX load i i« wich 
a c i r r i a g haa baaa uaad. The aoac a f f i e i e a c aeca l 
a a l u b i l i a i a g ( r eaov iag) a i e reo rgaa iaaa fer che 
aacal a ra i 4 a a c i f i a d i a Table 1 (eqoare b e a e a ) . 
• a a a l t a of a l a i l a r aapar iaaaca aaiag ac ra l aa ef 
ThiefcaclUaa t h l o w i U M a aad a i n d ea lcuraa ef T. 
chieaMldaaa (T .T . ) a a d T . farrooKldaaa (T .P . ) n e 
ahowa i a Table 2 . Tahlaa I aad 2 i ^ i e a e e chac 
d l f f e r eac a t r a i a a a o l i A i l i s a a a c a l a , i . e . , raMwa 
chaa f raa aladgaa i a varyiag degraaa <aoa a^aero 
beaaa) e t ch a high a f f i c i e a c y for a l l cha aaca la 
caacad being ash lb icad by aixed e u l c o r a a . 
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Tabta I . X Raaoval of chroa lua , copper, aangaaaie 
and l ine froa roa ldua l br lna dudgo ( IR^l ) by cha 
act ion of d l f f a r e n t a t r a lna of Th lobac l l l ea 
t a r teoKldaa* . 

Table ^. Tha Influence af d l f f a r e n t coneantraclon 
of raa ldua l brlna aludga ( M - l ) on the aa ten t ef 
• e t a l * e l u b l l l * a t l a a . 

S t r a in 

BNL-2-*9 

BML-2-4* 

BNL-2-4S 

BNL-2-4« 

BHL-2-47 

BNL-2-a8 

BNL-2-49 

Ct 

30 

2« 

0 
2« 

2S 

0 
22 

32 

X H a u l r e a e v e d 
Cu (ta SB 

Strain 
T.T. • T.P. 

BNL-3-26 

• f 

BML-2-43 

Z M l ^W'^ 

10 

z 
Cr 

St 

Sl 

S3 

SB 

64 

S6 

H a u l 
du 

40 

raae 
ita 

ved 
ia 

69 

6S 

72 

67 

• 

• 

*Bot d e t e t a i a e d . 

Table 4 . The iaf luence of d l f f e r a n t eoaeen t ra t ioa 
of r a a ldua l b r i ae alr<4ge (Bt-S) oa tbe exteac of 
a e t a l a o l n b i l l s a c i e a . 

Table 2. X Raaoval of ch roa lua , copper , aaagaaeae 
and l i n e fora r aa idua l aludgaa BR-l, n - 3 , aad Bt-
by Thiobaei l lua thieoxideaa (T .T. ) aad a i s ed e a l -
tu re* of T. thieoxidaaa aad T. fa r reoaidena 
( T . P . ) . ~ ~ 

S t ra la 
T.T. 

Bin.-3-23 

Bm.-3-23 

T.T. ••• T .P . 

Bm.-2-49 

•f 

BNL-3-24 

Bin.-3-2S 

Bm.-2-4« 

Briae 

B«-l 

Z Metal reaeved 
Cr Ca m 

30 

34 

BB-l I M I 

BK-S 20 

»-5 

90 

90 

82 

U J 

so 

78 

8S 

0 
60 

p] 82 8J fTTI 

Varloua eooeeacrac iea ef r e a i d o a l b r i a e elitdge 
In the b l o r e a e t o r a l ao i a f loanee Che e s t eoc ef 
a e t a l a o l t i b i l l M t l o a aa ahewo i a Tahlaa 3 and 4 . 

COMCIOSIONS 

Baaed on the ea r reec r aau lca Cha following 
conclualon any be drawa: 

Z B8-S ( 

12 

w /v ) Z 
Cr 

91 

83 

80 

7S 

79 

He t a l 
6 i 

40 

4« 

S7 

S l 

SS 

reaeved 
Ito Zm 

88 73 

90 7S 

86 79 

76 72 

71 47 

Scraia 
T.T. •»• T.P. 

BRL-3-23 

• 

Bm.-2-46 

1. Choice of aieroorganlaaa aay well be prr-
deceraiaed by the eoapoeitioa of a pertienlor 
raaldual alodge. Thua a aludga ohieh, for exaaple, 
ia predoBlaacaly rieh ia chroaiia aay require a 
eoacaacraciea ef aiereorgaaiaaa aoac affieieac for 
chroaiim aad ooc aecoaoarily efflcieac fer ocher 
cexie aacala, whieh aay be preaeoc ia craee aaouata 
at coacaetracloaa well below che chreahold liaice; 

2. The treacaaac eyele aay alee be ahorteeed 
froa aay aiz Co three daya if oaly few aecale are 
co bo coaaidered; 

3. Ia toraa of bioroaecor deaign, effieienc 
cyeliagi aupply ef aucrieaca aad air will dtecaca a 
parcieular baaie deeiga eoocepc, i.e., baceh er 
coacieoooa* 

Freliaiaary reeolta dieeoaaad above iadieate 
chac alxad eolcarea of dlffereac acralaa of aiere­
orgaaiaaa, the relative eaaeaatratioa ef che 
reeidaal brlaa aladgaa ia a hioreaecor aad che 
auaber e( ceaile aecala praeeac ia eoaeaacracieaa 
axeeediog che treahold llalca play ericieal role* 
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In acalad up procaeeae and rai)ulra further raaaareh 
nnd devclopaant atudlaa. Tha reaulca of thaaa 
studtci will ganerate lnfor<iatlon aaaontlal co cha 
deaign of efficient biotechnology for 
detoxification of reelduat hrtne aludgaa. 
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