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ABSTRACT 

A study of  the occurrenc e of Chromatiac eae in wast e t reatment 

lagoons was made. To det ermine the important factors l eading to their 

dominance ,  an invest igation of  the  effect of various environment al 

paramet ers on the grovrth of a Chromatium species was made. 

Chromat ium minuti ssimum was i solat ed and ident ified from an 

anaerobic lagoon treat ing meatworks effluent . An experimental 

design was used to screen the effect s of temperature, pH, sulphide 

and ac etat e  conc ent rations and light int ensity on the batch growth 

of thi s bact erium in pure culture . Empirical models were developed 

which described the maximum population �Dd the exponential growth 

rat e as a function of these variables .  Comparison o f  these models 

wi -'.;h lagoon data indicat ed that they provided a conservative 

estimat e  of the exponenti al growth rat e and maximum population under 
lagoon condit ions and that , under the rru1ge of environmental condi­

tions expect ed in New Zealand , the hydraulic ret ent ion t ime i s  o f  

major  importanc e i n  limiting the d evelopment o f  thi s phototrophic 

bact erium in lagoons . The developed models may possibly be used to  

charact eri se  the growth of other Chromatiaceae. 

To study the  growth of the Chromatiac eae in mixed culture various 

lagoon samples were incubat ed in daylight . A succ ession from anaerobic 

non-phototrophic bact eria to phototrophic bact eria t o  algae was 

observed in these  batch cultures . Thus , in addition to low hydraulic 

ret ention t imes preventing the growth of the Chromat iac eae , compet ition 

from the algae precludes their dominanc e at longer ret ent ion t imes .  

S even l agoon syst ems in which the Chromatiac eae were known to  

occur were then investigat ed. The lagoons studi ed ranged from 

facultative to anaerobic. The wast es t reat ed vari ed from domestic 

sewage to st rong industrial and agricultural effluent s .  A succ ession 

from non-phototrophic anaerobes to Chromatiaceae to algae was observed 

in many instances and a three stage succession theory was formulat ed. 



Thi s theory was used t o  explain the occurrence of the Chromatiac eae 

in all the lagoon syst ems studi ed and it may be used to design 

lagoons in which the dominanc e of the Chromatiac eae i s  favoured or  

prevent ed . 

The study o f  the lagoon syst ems indicat ed the pot ential of the 

Chromat i ac eae for t reating effluent s containing reduc ed sulphur 

compounds .  In N . Z. , fellmongery effluent is  the most important 

sulphide-bearing effluent . Experiment s were therefo re performed to 

develop crit eria for the design of anaerobic lagoons using the 

Chromat i ac eae to t reat fellmongery effluent . Experiment s were con­

duct ed to  det ermine the effect s of t emperature and sulphide 

concentration on the performanc e of .088 m3 laboratory lagoons , in 

which Thiocapsa ros eopersicina was dominant , treat ing a synthetic 
0 0 fellmongery effluent . Temperatures from 10 C to 25 C and influent 

sulphide concent rations of 200 mg/l to 1 , 500 mg/l were studi ed. Good 

treatment was obtained under a wide range of condit ions although 

inhibiti on of growth occurred at influent sulphide conc entrations of 

approximat ely 900 mg/1. Concent rat ed fellmongery effluent s may 
therefore  be t reat ed by these lagoons . COD removals vari ed from 

66. 1% - 87 .1% and sulphide removals from 89. 5% - 98 . 4%. 

iii 

Design equations which described the performance of the laboratory 

lagoons were developed. To confirm the accuracy of these equations , 

pilot scal e  experiment s were conduct ed on a 5·74 m3 lagoon syst em 

treating actual fellmongery effluent . A good degree of  t reatment was 

again achi eved and the laboratory-developed equations provided a good 

estimat e of the pilot-scal e  effluent over the range of conditions 

studied.  Suitable  c rit eria have therefore been developed for the 

design of anaerobic lagoons using the Chromatiac eae to t reat fellmongery 

effluent . 
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