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Abstract

Artificial intelligence can learn, infer, and make intelligent
decisions. One of the main advantages of artificial intelligence
is that by extracting patterns and learning from data, it can
correctly diagnose and predict problems. Artificial intelligence
has been noticed as a tool to better solve problems due to its
many applications in various fields. In recent years, this
algorithm has been used in the area of water and wastewater
treatment processes to model, optimize, and provide solutions
for strategic management to prevent and reduce water
pollution, reduce operating costs, and optimize the use of
chemical substances. Various artificial intelligence algorithms
in water and wastewater treatment processes focus on pollutant
absorption and, in most cases, on the performance of
adsorbents to remove organic and metal pollutants. This study
presents various artificial intelligence models, their
advantages, limitations, challenges, and research problems of
models in water purification processes. Considering the many
advantages of artificial intelligence, this algorithm with
limitations can prevent its expansion in water purification
processes. Regardless of these limitations, current research
progress shows that artificial intelligence tools have great
potential to revolutionize wastewater treatment processes and
programs. According to the models reviewed in this research,
the use of DNN, ANN models, and combined artificial
intelligence techniques are good options to achieve more
accurate predictions.
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Table 2- Applications of Al for dye adsorption from aqueous phase
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Table 3- Applications of Al for adsorption of heavy metals from aqueous phase
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Table 4- Applications of artificial intelligence for the absorption of organic compounds, drugs and pesticides

from the aqueous phase
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Support Vector Regression-Genetic Algorithm
Personal Care Products

k-Nearest Neighbor

Decision Tree

Random Forest

Sigmoid

Hyperplane

Fuzzy Neural Network

Complex Neural Network

Feedforward Neural Network

Deep Neural Network

Recurrent Neural Network

Long Short-Term Memory Networks
Support Vector Machine
Self-Organization Map

Generation

Particle Swarm Optimization

GA-Multi Layer Perceptron Artificial Neural
Network

GA-Radial Basis Function Artificial Neural
Network

GA-Feedforward Neural Network
GA-Fuzzy Logic

SVM-Simulated Annealing
SVM-Adaptive Simulated Annealing Genetic
Algorithm

ANN-Differential Evolution
ANN-Genetic Algorithm Neural Network
PSO-Wavelet Neural Network
PSO-Elman Neural Network

Coefficient of Determination

Mean Squared Error

Sum of Squared Error

Root-Mean-Square Error

Powder Activated Carbon

Basic Blue 41

Basic Red 18

Basic Red 46

Basic Red

Congo Red

Mean Absolute Percentage Error

Crystal Violet

Raphia Hookeri

Ethidium Bromide

Eosin Yellow

Auramine O

Methylene Blue

Methyl Orange

Methyl Violet 2B
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1- Atrtificial Intelligence

2-  Recurrent Neural Network

3- Convoluted Neural Network

4- Decision Tree

5-  Feed Forward Back Propagation Neural Network

6- Adaptive Network based Fuzzy Inference

7- Genetic Algorithm-Acrtificial Neural Network

8- Multilayer Perceptron-Artificial Neural Network

9- Particle Swarm Optimization-Atrtificial Neural
Network

10- Artificial Neural Network-Genetic Algorithm

11- Artificial Neural Network-Back Propagation

12- Feed Forward Back Propagation-Artificial

Neural Network
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107-
108-
109-
110-
111-
112-
113-
114-
115-
116-
117-
118-
119-
120-
121-
122-
123-
124-
125-
126-

Ranitidine Hydrochloride (RH)
Mung Bean Husk
Cephalexin

Octenyl Succinic Anhydride (OSA) Starch

Phosphate

Nanoscale Zero-Valent Iron
Phenol

Scoria Stone

Aminophenol

Phenol and Resorcinol

Wood Charcoal

Rice Husk Ash

Carbaryl

Lemna Major Biomass
Chlorophenol (CP)

Coconut Shell Carbon

Radial Basis Function Network
Multilayer Perceptron Network
Nimesulide and Paracetamol
Heptachlor

99-

100-
101-
102-
103-
104-
105-
106-

Phenol Red
Sunset Yellow
Malachite Green
Basic Red 18
Basic Blue 41
Backpropagation Neural Network
Disulfine Blue
Rodamine B
Reduced-Graphene-Oxidesupported Bimetallic
Fe/Ni
Box Behnken Design
Methylene Blue
Least Squares-Support Vector Machine
Brilliant Green
Eosin B
Acid Yellow 41
Chrysoidine G
Activated Carbon
Modeling Error
Arthospira
Bacillus Subtilis
Nephelium Lappaceum
Sum Of Squared Errors
Multiwalled Carbon Nanotubes (MWCNTS)
Batch
Continuous Mode
Radial Basis Function ANN
SOS Algorithm
Cerium Oxide Tetraethylenepentamine
Least Square Support Vector Machine
Mean Absolute Percentage Error
Average Absolute Relative Error
Standard Error of Prediction
Differential Evolution
Trichoderma Viride
Jackfruit
Mango
Chlorothalonil Pesticide
Benzene, Toluene, Ethyl Benzene and Xylene
Ron Nanoparticles
Bisphenol A
Carbamazepine
Ketoprofen
Tonalide
Cross-Linked Chitosan/Zeolite
Micro Pollutants
Paracetamol
Triamterene
Single-Walled Carbon Nanotubes
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