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Anaerobic wastewater treatment of high salinity wastewaters; Impact of bioactivity and biomass 
retention

S.B. Ismail
Universiti Malaysia Terengganu, Malaysia

Considering the importance of stable and well–functioning granular sludge in anaerobic high rate reactors, a series of 
experiments were conducted using upflow anaerobic sludge blanket (UASB) reactors. Effects of high Na+ concentrations (5 
and 15 g/L) on biological and physical properties of methanogenic sludge were investigated. Results showed that the specific 
methanogenic activity (SMA) evolution was not effected by high Na+ concentrations. However, granules strength showed a 
sharp drop as a results of high Na+ concentrations. Batch test were performed in 0.25 L bottles to study Ca2+ leaching from 
anaerobic granular sludge when incubated in 20 g Na+/L in absence of feeding for 30 days. Results show a steady increase in 
the bulk liquid Ca2+ concentration during the incubation period. The Ca2+ leaching could be an answer for a week granules 
structure in high Na+ concentrations. For a more details, UASB reactors were operated at 20 g Na+/L. The reactors were fed 
with different types of substrate (fully acidified or partially acidified). Two of the reactors were supplied with calcium at a 
concentration of 0.3 g/L and all reactors received potassium at a concentration of 0.7 g/L. Calcium augmentation had a positive 
effect on biomass retention, but the calcium dose still needs to be optimized. The archaeal population was dominated by the 
acetoclastic methanogen Methanosaeta harundinacea. The bacterial population, in particular in the reactors fed with partially 
acidified substrate, was much more diverse.
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