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Abstract

Background and Obijective: Phenol presence and its derivatives in water and waste water on human
health and the environment is one the major concerns. Because of the toxicity of phenol and also
because of the presence of even low concentrations in natural resources, water disinfection and
oxidation processes can lead to the formation of additional components. This material is one of the
most common organic pollutants in water. In this research, adsorption of phenol from wastewater by
sawdust was simulated using intelligent techniques.

Method: Intelligent techniques including multi-layer Perceptron, radial basis functions network and
support vector regression were used. To design the network structure as well as the training and testing
of 125 sets of experimental data is used. Performance evaluation criteria and stop network consists of
% AARE and R?, which is used for all three models.

Findings: All models compared results showed that the support vector regression with 0.5132 and
0.979, respectively, for %AARE and R* is the best model. All models are better results than the
guadratic polynomial model showed.

Discussion and Conclusion: Models showed good agreement with experimental data. The optimum

conditions for the removal of phenol were 127.6 mg/l of initial phenol concentration, 0.84 g/l of
adsorbent dose, natural pH value of 3.62 and 146.9 min of contact time, under these conditions the

maximum removal efficiency was 91.23%.

Keywords: Sawdust, Absorption of Phenol, Simulation, Intelligent Methods, Optimal Conditions.
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Table 1- Values of variabels for modeling of the adsorption process [16]
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1- Warren McCulloch

2- Walter Pitts

3- Error Back Propagation

4- Multi-Layer Perceptron (MLP)
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1- Support Vector Machine (SVM)
2- Support Vector Classification (SVC)
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Figure 2- Comparision of experimental data and prediction data using RBF model for phenol removal
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Table 2- SVR model information
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Figure 3-Comparision of experimental data and predition data using SVR model for phenol removal
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Table 3- Comparision of networks analysis criteria
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Figure 4- Effect of phenol initial concentration and pH on phenol adsorption percent
(adsorption dose 0.84 gr/lit and contact time 146.9 min)
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Figure 5- Effect of adsorbent dosing and time on phenol adsorption percent
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Table 4- Anaysis criteria for Dakhil second order, MLP, RBF and SVR models
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Second Order Model: R?=0.77303 , %AARE = 1.2584 MLP: R?=0.84897 , %AARE = 1.0245
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Figure 6- Comparision of experimental data and prediction results a) Polynomial Dakhil second order
model b) MLP nural network, ¢) RBF neural network, d) support vector machine regression
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Table 6- Comparision of optimum condition for model and experimental results
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