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Abstract

Nowadays water pollution is one of the most important problems in different societies.
This problem increases with the development of countries. Existence of various dyes in
waters is one of these important pollutions so adsorption can be used as an effective
method to eliminate dyes from waters. . In this research, the adsorption of Malachite
Green on odorant Do Ghazal tea waste was studied. The study of this issue was
performed at laboratory temperature, with variation of different parameters like pH,
adsorption time, amount of adsorbent and dye concentration. The results of the
experiments show that the adsorption efficiency increases with more adsorbent addition,
higher pH levels and time enhancement. Also, the reduction of dye concentration causes
better adsorption efficiencies. Moreover, the study on isotherms of adsorption process
confirmed that the adsorption obeys the Freundlich model. The results of this study
show that the efficiency of Malachite Green elimination in aqueous solutions on odorant
Do Ghazal tea waste was higher than 95%. An artificial neural network (ANN) model
was developed to predict the performance of the decolorization efficiency by the
adsorption process based on the experimental data. A comparison between the predicted
results of the designed ANN model and experimental data was also conducted. The
ANN model yielded a determination coefficient of R>=0.9981. The model can describe
the decolorization efficiency under different conditions. Odorant Do Ghazal tea can be
used as a low cost and available adsorbent for removal of organic pollutants from
contaminated waters. Artificial neural networks can be employed as an appropriate
method for adsorption process modeling too.

Keywords: Attificial Neural Networks, Adsorption, Malachite Green, Wastewater Treatment,
Odorant Do Ghazal Tea.
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Fig. 1. Structure of Malachite green
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Table 2. Langmuir and Freundlich isotherms constants

Model Parameters Values
dm 26.315
Langmuir isotherm B 0.391
R’ 0.953
ke 7.403
Freundlich
N 1.992
isotherm 5
R 0.993
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Fig. 8. Comparison of the experimental results with those calculated via neural network modeling; a) traingdm as a
training function, b) trainscg as a training function

trainscg uij)AT@U (b traingdm uﬁ)‘jﬁ@l} (a8 52m0 smae S5 Juo 3l Jool> @Lﬁle&) [ERCERWERN dﬁa@lx’ den o —A IS

Initial dye concentration - 5.06

Adsorbent weight _ 16.23
1 68.62

0 10 20 30 40 50 60 70

Fig. 9. Relative importance (%) of input variables on the value of MG adsorption efficiency
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Fig. 11. Comparison between ANN predicted and
experimental values of dye removal (%) as a function of
adsorbent weight. [MG], = 30mg/L, adsorption time=20

min and pH=6.5
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Fig. 10. Comparison between ANN predicted and
experimental values of dye removal (%) as a function of

pH. [MG],=30mg/L, adsorption time=20 min and
adsorbent weight=0.5 g
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Fig. 12. Comparison between ANN predicted and
experimental values of dye removal (%) as a function of
initial dye concentration. Adsorption time = 20 min,
adsorbent weight=0.5 g and pH=6.5
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