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optimization, represented by minimum of the objective 
function, F, is achieved. 
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The model MLP (3:25:20:3) was tested against training and 

validation data. Good agreement between experimental data 
and neural network predictions (average relative errors less than 
10 % and a correlation over 0.9938) proves that the neural 
model is appropriate for the optimization procedure.  

The variation domains for decision variables are 
represented by the constraints (4). Imposing different values for 
CODqd in the interval 0-10 mgL-1, the optimal working 
conditions obtained by GA optimization procedure are given 
selectively in Figure 1 and Table 1. 

 
Fig. 1. The optimal values of decision variables for different  
values of CODqd 
 

Phenol compound type j, Am-2 pH Time 
Phenol 200÷550 1÷9 120÷500 
4-Chlorphenol 200÷550 1÷11 180-600 
2,4-Dichlorphenol 50÷550 2÷9 180÷600 
2,4,6-Trichlorphenol 200÷570 2÷11 180÷500 
4-Nitrophenol 150÷470 2÷11 320÷600 
2,4-Dinitrophenol 200÷530 2÷10 360÷600 

Tab. 1. The representative ranges values on each phenol 
compound for the GA optimization problem 
 
3. CONCLUSION 
 

The electrochemical oxidation with conductive diamond 
electrodes represents one possible method to treat phenolic 
aqueous wastes. The complexity of the oxidation mechanisms 
involved in this process and the variety of intermediates 
generated during the process make difficult the use of model for 
controlling purpose. The genetic algorithm solves the 
optimization problem and the neural network constitutes the 
model included in the optimization procedure. Simple 
architecture of the neural network is proposed for process 
modeling: a feed forward neural network with two hidden 
layers. A simple genetic algorithm proves to be a good tool for 
solving the optimization problem, providing important 
information for experimental practice. 

The method can be easily extended and adapted to other 
environmental oriented processes, with high chances of 
providing accurate results. 
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