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In this project, the potential capability of intelligent machine learning methods such
as LS-SVM, RBFNN, MLPNN, and ANFIS was investigated for estimating the
efficiency of azo dyes removal from wastewater. To this aim, a huge data bank of azo
dyes adsorption by metal-organic frameworks as porous adsorbents were collected
under different conditions, including adsorbent dosage, initial dye concentration,
solution pH, specific surface area, temperature, and contact time. Assessing different
statistical parameters and comparing the models showed that LS-SVM approach had
the minimum error and, therefore, it conferred the most accurate prediction for the
efficiency of azo dyes removal by MOFs among other models. The values of AARE
(%), R?, STD, and RMSE were calculated 1.844 %, 0.9899, 0.0213, and 18.511,
respectively for LS-SVM. Also, this model illustrated precise compatibility with
adsorption trends by variation of initial dye concentration, pH, and temperature. The
sensitivity analysis presented that adsorbent surface area and adsorbent dosage had a
positive impact and initial concentration and pH negatively influenced estimating the
removal of dyes.
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Figure 1: Schematic illustration of the implemented moeling for predicting the amount of adsorption of azo dyes pollutants.
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Table 1: Statistical parameters for the implemented models in this
study.

- Statitical parameters
Model
ER G
LS-SVM Train 17.942 0.0249 0.9757 1.907
Test 19.359 0.0264 0.9745 2.089
Total 18.511 0.0213 0.9911 1.844
RBFNN Train 16.513 0.0204 0.9813 1.592
Test 34.482 0.0489 0.9192 3.696
Total 21.122 0.0285 0.9689 2.014
MLPNN Train 15.890 0.0205 0.9829 1.687
Test 35.980 0.0499 0.9122 3.798
Total 21.473 0.0289 0.9688 2.111
ANFIS Train 18.151 0.0245 0.9779 1.915
Test 34598 0.0517 0.9188 3.771

Total 22430 0.0322 0.9659 2.287
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Figure 2: The regression plots of different models for the adsorption of azo dyes by metal-organic frameworks.
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Figure 5: Sensitivity analysis for the LS-SVM model and it’s
dependence to each input parameters.
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