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ABSTRACT 

Waste water from an oil and soap company 

provided the material of this stzrdy. The company 

discharges 31,000 m3id of untreated waste water into 

the Nile River. The waste water was highly 

contaminated with organic and inorganic pollzrtants. 

The end of-pipe treatment scheme was dissolved air 

floatation aided with/wjthozrt alum followed by 

biological degradation. The biological unit was a 

compact one and it comprises of an aeration tank based 

on a completely mixed activated sludge process 

followed by a high rate settler. The unit was operated at 

two organic loads namely; 1.44 and 2.88 kg 

~ O ~ ~ / m 3 / d .  The reszrlts obtained showed that this 

scheme of treatment prodtrced a high qzrality efflzrent 

amenable for disposal into szrrface water orherise. Also, 

high rate settler acted as a biological reactor as well as 

a settler for finally divided organic matter. 
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While the water demands of Egypt can be met by the Nile's 

water resources up to the century, the quality of the water is 

deteriorating rapidly due to the prevailing inappropriate waste 

water disposal practices. Many parts of the river are not suitable 

today for potable purposes due to pollution from both domestic and 

industrial sources. This situation is expected to worsen with the 

growth in population accompanied by an increase in both industrial 

and agricultural production. In Rosetta branch of the Nile River, 

there are many industrial plants discharging their waste water 

directly into the river without treatment. Among these factories is 

an industrial complex which produces oil 3rd grade, toilet and 

laundry soaps, pharmaceutical and industrial glycerine, silicate and 

fodder. Waste water analysis from different departments showed 

that the contaminants are every where. 

Plant survey and engineering review of the water network 

indicated that it is difficult at the time beings to separate cooling 

water from process water. Therefore, all the treatability studies 

were directed to the end-of pipe effluent. 
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AIM OF THE STUDY 

The aim of this study is to establish and to assess the most 

affordable and suitable waste water treatment method prior to final 

disposal into surface water or different reuses. 

MATERIAL AND METHODS 

Treatment of the end-of-pipe effluent was carried out. The 

treatment scheme was dissolved air floatation aided withiwithout 

alum followed by biological treatment. Two prototype biological 

treatment units were designed and manufactured for this purpose. 

The biological unit was based on a completely mixed activated 

sludge process followed by either a conventional sedimentation 

tank or a high rate settler at the same operating conditions. (Figures 

1 and 2). A schematic diagram of the overall treatment scheme is 

shown in Figure (3).. The treatment process was carried out in both 

batch as well as a continuous flow system,. The dissolved air 

floatation unit used at the optimum operating condition (detention 

time= 10min. and A/S ratio= 0.008, at pressure of 4 atmosphere) in 

this study was similar to that used by abou-Elela and Nawar (2). 

The biological unit was operated at two organic loads namely; 1.44 

and 2.88 kg/ ~ O ~ ~ / m 3 / d .  Also bench scale treatment was carried 

out to obtain the optimum operating conditions prior to the 

treatment using a continuous flow system. 

Analysis 

Analysis of raw waste water and the treated emuents were 
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American Public Health Association (APHA 1992) methods. The 

physico-chemical characters covered the following parameters: 

pH, total residue at 105°C (TR), total volatile residue at 

550°C, total suspended solids at 105°C (TSS), volatile suspended 

solids at 550°C(V55), settleable solids, turbidity NTU), ammonia- 

nirtogen (NH3-N), nitrite-nitrogen (NO2-N), ni trate-nitrogen (NO3- 

N), total kjeldahl nitrogen (TKN), total phosphate (T.P), chemical 

oxygen demand (COD), biological oxygen demand (BOD), soluble 

biological oxygen demand (BOD sol.) soluble silicate (SO2), 

chlorides (Cl-), sulfate (S04Zq), and iron (~e3'). 

RESULTS AND DISCUSSION 

In order to maintain a high and consistent efluent quality at 

least cost it is necessary to optimize the biological process. In 

recent years, a number of biological processs modification have 

been developed to enhance the treatment efficiency and to provide a 

more uniform effluent. In this study waste water from the end-of 

pipe eMuent was subjected to dissolved air floatation followed by 

completely mixed activated sludge process. The biological unit was 

provided with a high rate settler. 

The results obtained in Figure (4) and Table (1) showed that 

biological treatment of the floated effluent at an organic load of 

1.44 kg  BOD^/^^/^ removed 91% of oil and grease, 98% of BODS 

and 97% of COD. 
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Upon increasing the organic load from 1.44 to 2.88 kg 

~ ~ ~ ~ i r n ' l d ,  the treatment efficiency was nearly the same 

(Figure 4) and Table (2). No dramatic changes in the quality of 

the effluent occured. The percentage removal values of BOD5 

and COD were decreased by only 1%. These results were 

confirmed by those obtained by kuan 1973 (3) which showed that 

when the overflow rate increased to 150% of its normal load 

under the same conditions, the changes in the efficiency of the 

circular settler would be from 83.5% to 81.5% which indicated 

that the high rate settling system is capable of handling 

overloading without sacrificing too much in turbidity removal 

SACRIICING efficiency, i.e. less affected by transient loading. 

In case of the deterioration of the quality of the final 

effluent, alum was added with an average dose of 300 mg/L to 

the raw waste water prior to fl oatation to breakdown emulsions. 

The results obtained (Table 3) showed that the applied treatment 

technique produced a high quality effluent. The removal values 

of BOD5,COD and oil and greases reached 99%, 99% and 

97.8%, respectively. Further studies were carried out to assess 

the presence and the use of high rate settler as final treatment 

step instead of the conventional settler. The results obtained in 

Figure 5) indicated that the use of high rate settler improved the 

quality of the treated effluent by 5%. Suspended solids decreased 
I 



Sohnir I. Abou-Eleln 

from 28 to 19 mgL,  while the volatile suspended solids were 

decreased from 21 to 8.5 mgL. These results indicated that the 

high rate settler acted as biological reactor as well as a settler for 

the finally divided organic matters ( 4 3 .  

CONCLUSION 

As a final conclusion dissolved air floatation followed by 

biological treatment with a high rate settler proved to be a 

satisfactory approach for the treatment of oil and soap waste 

water. The use of high rate settler proved to be more effective 

than the conventional settler. It acts as a biological reactor as 

well as a settler for finally divided organic matters. The quality 

of the treated effluent can be discharged safely into surface water 

or reused for other purposes. 
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Table (2) Comparison between the biological treatment at the two organic loads . 
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% Removal 

COD BOD TSS O&G 

Parameters 

Load 1 Load 2 

Figure (4): Efficiency of the biological treatment at different organic 

loads 

Load 1 : 1.44 ~ 0 ~ 1 r n ~ l d  Load 2 : 2.88 B O D I ~ ~ I ~  

% Removal 

BOD BOD soluble 

Conventional settler High rate settler 

Figure(5) Comparison between the  
efficiency of conventional a n d  high ra te  

settlers(0rganic load= 2.88 kg BOD/m3/d) 
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