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Abstract: 
Coagulation is one of the most important processes in the drinking water purification, this 
process is used to increase the size of the suspensions and collect them together in flocs 
that can be settled in the later stages of treatment. For this purpose various coagulants are 
used, these coagulants give soluble products that are capable of being combined into huge 
flocs Aluminum sulfate  commercially known as alum, is one of the 
most common coagulants. The high dose of it causes an increase of aluminum residual in 
the treated water, and the presence of high concentrations of aluminum in the water is 
associated with many health problems, some studies indicate it can increase the risk of 

ing 
in drinking water  This study focused on the relationship of residual aluminum with the 
various parameters, the actual data of the water purification plant in Al-Qusayr in Homs city 
was used over a period of three years, the parameters used as inputs were: turbidity, 
temperature, conductivity, alum dose and pH, and residual aluminum as an output. This 
was done using the genetic expression technology (GEP) to find an equation that 
determines the value of aluminum remaining in drinking water  After analyzing the data and 
eliminating outliers, the data was used to build several models, the fitness for each model 
was evaluated, and the model with the highest fitness was select. A multiple linear 
regression (MLR) model was also built. The results showed that the nonlinear equation 
obtained by GEP is superior to the model obtained from MLR. And it gave results with a 
high accuracy with a correlation coefficient (R) equals to (0.9) and an absolute error value 
equals to (AE) 0.024 
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00.22 mg/L  

Column type Input output 

Parameter 
Tur- in 
mg/L 

pH T 
 

Alum dose 
mg/L 

Al Out 
mg/L 

Min 6.9 6.5 8.2 0 0
Max 30.4 8.53 21.4 11.16 0.22 
Mean 14.63 7.43 15.53 3.68 0.11 

Std. deviation 4.41 0.32 2.66 2.31 0.12 

32

32

Turbidity in; temperature; Alum dose, pH
 Al Tur- in pH TAlum dose conductivity
Al       

Tur- in 0.458      

pH 0.148 -0.005     
T -0.378-0.3830.084    

Alum dose 0.703 0.704 -0.027-0.455   
conductivity 0.04 0.35 0.06 -0.42 0.37  

 
pH 

SPSS  2 mg/L 
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A: Turbidity , Conductivity and residual Aluminum Surface 
B: Turbidity, pH, and residual Aluminum Surface 
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 0.00138 0.01 0.00138 0.01 
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50
 :(2-4)  

The number of the 
Model  

Inputs used  RMSE R 

1 Turbidity, Temperature, Alum Dose , 
pH, conductivity 

Train 0.023 0.91 
Test 0.041 0.9 

2 Turbidity, Temperature, Alum Dose , 
pH 

Train 0.028 0.82 
Test 0.035 0.81 

      (2-4)      

(1-4) (2-4) 
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