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 المموثات من لإزالةاستخدام عمود فصل من الرمل والكربون المنشط 
 والمشروبات الغازية في مدينة البصرة الألبانمخمفات صناعة 

 

 الإمارةو فارس جاسم محمد  الطعان صالح مهدي كريم
 قسم الكيمياء البيئية البحرية, مركز عموم البحار, جامعة البصرة

 و غياث حميد مجيد
 , كمية الزراعة, جامعة البصرة,و التقنية الحيوية الغذائيةقسم الصناعات 

 العراق -البصرة 
 

 الخلاصة
استتدم ف  تته اتترا ا  ماستتن رمتتا  متتا ممتتك ا مماتتبيب اا ممشتتاا ا بش شتته ا م اتتي  ملي اتتن ا م ا تتيب ا دتته دي   تتي 

ب يي تني تن دبي  تك م م يي تن ا  ز ي أام تب. ص يرده الأ شيا اا ماماشيب ا غيز ن  ه م   ن ا شصتم    متير  بشتك  اا 
 أر تت  متتك م تتال. ش غتتب  الإزا تتنا م ا تتيب متتا ا مم وتتيب ار تت  شدب  تت   ستت   إزا تتن إممي  تتناشلتت  ا دماتت ح  دب  تت  

اا ماتتتتماشيب ا غيز تتتتن ر تتتت   الأ شتتتيا%  مم وتتتتيب  5927% ا  2929  متتتتاا  ا لي  تتتن ا م  تتتتن شبتتتت ا   إزا تتتتن ستتتشن 
متا % ر ت  ا دتاا ه  ا  2728% ا  52297شبت ا   الإزا تن ستشن  مي تب  لأامستا اا دتاا ه  ا  مدي ت  ا ب تا  
متا مم وتيب  % ر ت  ا دتاا ه 7,29ا  %  9527  لستم  ا م  تن اا واستويب اشبت ا ا   ف ا مد   تن  ززا تن مي تب 

 إزا تتن ستتشن  أر تت . امي تتب % متتا مم وتتيب مصتت ا ا ماتتماشيب ا غيز تتن 92.,9مصتت ا الأ شتتيا ا  ز تتاب شبتت ا 
 ل صتتم ا م غ  تتز  إزا تتن أ  تت  ل صتتم ا مصتتيل ا  صتت يرد ا  تته بتت ا مي تتب %   722شبتت ا     ل يصتتم ا  تتزم 

 اا ماماشيب ا غيز ن ر   ا داا ه. الأ شيا% ا صوم %  مم ويب  72اشب ا  
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Abstract 
 
In this study filtration column of filtration sand and granular charcoal was used for 
treatment of discharging wastes from diary and soft drinks industries in Basrah city.  
Chemical, physical and biological analyses were done for samples before and after 
filtration to evaluate the ability of pollutant removals from the waste discharges which 
detected by percent removal of each pollutant. The highest removal percent were 
recorded for TSS in the range 92.2 and 72.5% for diary and soft drinks  wastes 
respectively, and for BOD5 in the range 78.1 and 85.3% for diary and soft drinks wastes 
respectively. The lowest removal percent were 16.20% for phosphate from diary waste 
and 26.20 % from soft drinks waste. For trace metals the highest removal as 100 % was 
for lead from the discharge of both industries, while the lowest were for manganese in the 
range 50 and Zero % from the discharge waste of diary and soft drinks industries 
respectively. On the other hand bacteria were increased due to long flow time through the 
column. 
 

 

 

Introduction 

 
Food industries are wide spread in Basrah city which discharge their waste water to 

the inner water ways causing a local pollution, such industries are dairy and 

refreshments. Waste treatments in most of these industries are very rare. 

Procedures for recovery in certain food industries are used world wide such as 

Ultrafilitration, Evaporation and Spray drier (1), Electrophoresis and Reverse 

osmoses (2), Bacteriology (3) … etc. Most studies were focused upon the use of 

Powdered Activated Carbon (PAC) in aeration tanks to remove organic matter (4), 

or reach percent removal up to 75% of Chemical Oxygen Demand (COD), 98.5% of 

Biological Oxygen Demand (BOD5) and 91.2% of phosphate (5). 
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Mertin and Iwugo (4) found that granular carbon is more effective than PAC while 

Dierberg (6) used column filled with wetland surface sediments to remove nutrients 

completely. 

Column filled with layers of sand, mud or gravel was used in biological treatment of 

waste water from food industry to reduce trace metals(7) as well as BOD,TOC and 

nutrients (8). 

This study aimed at the use of column filled with sand and activated charcoal to 

investigate its ability to remove pollutants in waste water from food industry in 

Basrah city. 

 

Experimental 
Waste water used in this study was that of diary and refreshments food production in 

Basrah city. Samples of waste water from the final tank in each industry were 

collected in plastic containers and transfer to the lab of water analysis in Marine 

Science Centre and kept in fridge prior to analysis. In the lab primary analysis, as a 

first stage, was done for each sample by measuring physical, chemical and biological 

parameters according to Standard Methods (9) as well as trace metals by means of 

atomic absorption spectrometry, in which Pye Unicum SP 9 Atomic Absorption 

Spectrophotometer was adopted for this analysis, in addition to biological detection 

of Total Bacterial Count and Faecal Coli form. 

In the second stage, the remainder of waste water from each industry was treated by 

filtration column. The filtered column used was 40 cm in length and 4.5 cm diameter 

contains two equal layers :the upper is 0.6 -1.2 mm filtration sand and the lower is 

0.15 – 0.2 mm Activated Charcoal , as shown in figure[1]. A volume of 5 litres each 

of diary and refreshments industrial effluent were passed through the column in a 

flow rate of 10 ml/min. in order to insure affective treatment. The eluted water were 

analysed in the same manner as in the first 
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Fig. 1 . Experimental Column set up in the filtration. 

 

stage. Results of both stages were tabulated and removal percent of each parameter 

was determined. 

 

Results and Discussion 

 
The results of the detected parameters for waste water from diary and refreshments 

industries in Basrah city as measured in both stages before and after treatments are 

shown in figures [2-16], [in each figure the blocks in white are for concentration of 

each parameter before filtration while those in red represent the concentration after 

filtration] in addition to percent removal of each parameter. Moreover all the results 

for physical – chemical parameters are listed in table 1. 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

Fig.(2) Percent removal of TDS from discharges of industrial waste 
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Fig.(3) Percent removal of TSS from discharges of 
Industrial waste 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(4) Percent removal of Turbidity from discharges of  industrial  waste. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0

50

100

150

200

250

300

T
u

r 
F

T
U

المشروباتالألبان

82.77%

60%

Diary Soft Drinks 

0

100

200

300

400

500

600

700

B
O

D
5

 m
g

/l

المشروباتالألبان

78.21%

85.3%

Diary Soft Drinks 



 6002العذد الخبص ببحوث البيئة وبحوث المؤتمر العلمي لسنة 

 

811 

 

 

 

Fig.(5) Percent removal of BOD5 from discharges of  industrial waste. 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(6) Percent removal of TH from discharge s of industrial waste. 
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Fig.(7) Percent removal of Ca
2+

 from discharge s of industrial waste. 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(8) Percent removal ofMg
2+

 from discharge s of industrial waste. 
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Fig.(9) Percent removal of Cl
-
 from discharges of  industrial waste. 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(10) Percent removal of Bicarbonates from discharges of industrial waste. 
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Fig.(11) Percent removal of Sulphates from discharges of industrial  waste. 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(12) Percent removal of Phosphates from discharges of   industrial waste. 
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Fig.(13) Percent removal of Nitrogen from discharges of  industrial  waste. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(14) Percent removal of Oil from discharges of industrial waste. 

 
 

Table 1. Concentrations of studied parameters in the discharge effluent from 

diary and soft drinks industries in Basrah before and after filtration 

together with % removal of each. 
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40.10 2633 4400 30.80 2850 4120 TDS mg/l 
60.00 16.00 40.06 82.77 51 296 Tur FTU 
72.50 33 120 92.20 52 670 TSS mg/l 
85.30 63 430 78.21 134 615 BOD5mg/l 
48.64 380 740 27.5 580 800 T-H mg/l 
29. 07 136.37 192.27 41.66 168.33 288.57 Ca2+ mg/l 

66.6 9.72 29.16 61.5 38.88 63.18 Mg2+ mg/l 
28.50 887.5 1242.5 43.70 958.5 1704 Cl-       mg/l 
41.00 122.02 207.42 41.66 85.41 146.42 HCO-

3 mg/l 
51.70 306.4 635.66 20.40 445.05 559.65 SO2-

4 mg/l 
89.30 0.134 1.263 16.20 5.837 6.972 PO3-

4 µg/l 
33.30 16.8 25.2 42.80 33.6 58.8    NO-

3  mg/l 
26.20 17.1 23.2 53.60 66.5 143.6   Oil      mg/l 

        
 

 The highest removal percent were recorded for TSS in the range 92.2 and 

72.5% for diary and soft drinks wastes respectively, and for BOD5 in the range 78.21 

and 85.3% for diary and soft drinks wastes respectively, which are comparable to the 

findings of Specchia and Gianetto (5) who reach percent removal up to 75% of 

COD, 98.5% of BOD5 and 91.2% of phosphate by using PAC. The lowest removal 

percent was 16.20 % for phosphate from Diary discharges, and 26.20 % for oil from 

soft drinks wastes.  

For trace metals the highest removal as 100 % was for lead from the discharge 

of both industries (as shown in figure 15), while the lowest were for manganese in 

the range 50 and Zero % from the discharge waste of diary and soft drinks industries 

respectively (as shown in figure 16), for other investigated trace metals the percent 

removal is moderate and fall in medium ranges as shown in table 2. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(15) Percent removal of Pb from discharges  of  industrial waste. 
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Fig.(16) Percent removal of Mn from discharges of  industrial waste. 
       
 
 
 

Table 2. Concentrations of studied trace metals in the discharge effluent from 

diary and soft drinks industries in Basrah before and after filtration 

together with % removal of each. 

Trace 
metal 

Diary Soft Drinks 

before after 
Removal 

% before after 
Removal 

% 

Ni 0.63 0.032 94.90 0.21 0.015 92.80 

Zn 3.32 2.72 18 4.71 0.92 80.40 

Cd 0.43 0.23 51 0.711 0.237 66.60 

Pb 0.04 0 100 0.02 0 100 

Mn 0.205 0.102 50.20 0.15 0.15 0 

Cu 0.78 0.22 71.70 2.89 0.11 96.10 

Fe 1.95 0.55 71.80 3.41 2.03 40.40 
 

Removal of bacteria after filtration is listed in table 3. All results showed an 

increase in bacterial count as a total or faecal in both discharges from diary and soft 

drinks industrial effluent. The reason of this increase is due to time of flow during 

filtration which is quite long to give chance for bacteria to grow. 

     

  Table 3. Total count of bacteria (TCB) and total faecal coli form (TFC) in the 

discharge effluent from diary and soft drinks industries in Basrah 

before and after filtration. 
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Conclusion 
The results in this study revealed that the suggested column with its contents 

is suitable for the removal of most pollutants in the discharge effluent from diary and 

refreshments industries with few exception for certain pollutants such as bacteria 

and manganese which require extra procedure for fair removal or the column with its 

contents need to be modified 
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