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ABSTRACT 

This dissertation investigates and evaluates the Anaerobic Treatment of 

Domestic Sewage (Low-Strength Complex Wastewater) using the UASB Process and 

the factors affecting the treatment performance. The experimental results 

indicated that the most effective way to apply the anaerobic concept for 

sewage treatment is the use of Two Flocculent Sludge UASB Reactors operated 

alternatively (HRT ~ 6 hrs, VLR ::s 5 kgCOD/m3/day, Feed Period ::s 7 days). 

However, the post-treatment step rs still essential to meet the stringent 

effluent standards. The results showed that the use of an Aerobic Activated 

Sludge Process (HRT ~ 4 hrsl, followed by a Packaged-Bed Denitrifying Reactor 

(HRT = 3 ht's), are very effective as post-treatment steps, particularly for 

the complete removal of Nitrogen. 
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SUMMARY 

The main target of the prevailing study is the assessment of thf" Anaerobic 

Treatment of Complex Wastewaters which contribute 40-607. of slowly­

biodegradable suspended solids on COD-basis. The study was focussed on 

Domestic Sewage (Low-Strength Complex Wastewater) because this waste is by 

far the largest in volume particularly in developing countries which behave 

high increasing rates of population. 

The tr·eatment proc:ess was evaluated using both type;, of anaerobic slurlge 

(Flocculent & Granular) under the Upflow Anaerobic Sludge Blanket (UASBJ 

process concept at moderate temperature (l8-20°C). 

The experimental results showed that the most suitable approach to apply an 

effective treatment using the UASB process is to employ Two Flocculent Sludge 

Reactors operated alternatively (HRT ~ 6 hrs, VLR ~ 5 kgCOD/m3/day, Feed 

Period ~ 7 days) to attain good sludge stabilization extend (70% at 20°C). 

The maximum removal rate that can be obtained in this case is S0-55% on COD­

bais and 70-75% on BOD-basis. Moreover a high content of Ammonia-Nitrogen is 

contained in the produced effluent. Hence, a post-treatment setp is always 

essential to dispose such effluent into water recipients or to reuse it in 

agricultural or industrial purposes satisfactorily. 

The conducted further experimental research indicated that the use of an 

Aerobic Activated Sludge Process is very effective to be applied as a post­

treatment! step, particularly in removing the Ammonia-Nitrogen within HRT of 

4 hrs only in the aeration tank (Nitrification). 

The investigations conducted to assess the feasibility of the Attached-Growth 

(Immobilized) Systems for the complete removal of t\'itrogen (Nitrification & 

Denitrification) indicated that the Nitrifying Packed-Bed Reactor is still in 

need of great modifications especially with respect to the aeration process. 

On the other hand, the Denitrifying Packed-Bed Reactor exploited a high 

treating response for the completion of the nitrogeneous compounds (Nitrates) 

within HRT ~ 3.0 hrs. 
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