
14th Joint European Thermodynamics Conference 
Budapest, May 21–25, 2017 

 

 

 

MODELING OF SOLUBILITY OF 1-AMINOANTHRAQUINONE AND 1 -

NITROANTHRAQUINONE IN SC-CO2 USING ARTIFICIAL NEURAL NETWORK (ANN) AND 

PARTICLE SWARM OPTIMIZATION ALGORITHM (PSO) 
 

Abdallah Abdallah El Hadj
1*

, Maamar Laidi
2
 Salah Hanini

2. 

 
1
 University of Saad Dahleb of Blida,Road of Somaa, Blida 

2
 LBMPT, University of Medea- LBPT -26000, Medea, Algeria 

 

*
 a_abdallahelhadj@univ-blida.dz  / a_abdallahelhadj@yahoo.fr 

 
 

ABSTRACT 

 

In this work, a hybrid method based on ANN and PSO algorithm [1] is applied to develop and validate a model that can predict with precision 

solubility of 1-aminoanthraquinone and 1 -nitroanthraquinone in supercritical carbon dioxide [2]. The PSO [3] was used for two purposes: 
replacing the standard back propagation in training the ANN and optimizing the process. Statistical analysis of the predictability of the optimized 
neural network model shows excellent agreement with experimental data (coefficient of correlation equal to 0.997). Furthermore, the comparison 
in terms of average relative deviation (AARD%) between, the predicted results for the whole temperature and pressure  range shows that the 
optimized ANN-PSO model can predict far better the solubility of two solid drugs than the semi-empirical models and cubic equations of state. 
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Table 1: Structure of the optimized ANN-PSO model 
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Figure 2: graphical comparison between experimental and predicted 
solubility by ANN-PSO model at 333.32 K. 

 
 

Figure 3 Comparison between experimental solubility and predicted by 
ANN-PSO model in terms of coefficient of regression. 
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