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Predicting the residual aluminum in traditional drinking water
purification plants using artificial
intelligence techniques

Abstract

Alum is widely used in water purification as a chemical coagulant. A high dose of it causes at least a
slight health risk, and some evidence suggests that aluminum can increase the risk of developing
Alzheimer’s disease. Hence, it is important to reduce the amount of residual aluminum in drinking water.

In this study, the relation between residual aluminum and various parameters related to the treatment
process was studied, by using a hybrid neural network models.

The actual data of the water purification plant in Al Qusayr in Homs over a period of three years was
used, and the residual aluminum in drinking water was analyzed by artificial-genetic neural network
(GA-ANN) models.

To create simple and reliable prediction models that can be used in the Early Warning System (EWS).

Models were constructed using the data of raw water: turbidity of the raw water, pH, temperature and
coagulant dose in order to predict the residual aluminum values for the water leaving the plant. And the
effect of preprocessing data was studied by comparing results with previous studies.

Several models were built, and a network with a higher fitness was selected.

The results showed that it is possible to predict the residual aluminum values with a high accuracy
using the structured (4-7-1) with (LM) algorithm. The variables with the greatest influence on the
residual amount of aluminum were turbidity of raw water, coagulant dose, respectively.

The results of the selected network were able to predict the aluminum of the output with high accuracy
with a correlation coefficient (R) (0. 93) and absolute errors (AE) 0. 024.

Keywords: Water purification- coagulation- Residual aluminum — Turbidity -hybrid
network- neural networks genetic algorithm.
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e ganall JHYI (MSE) i (e (paY) e il
e ol LY Jlalmag o JLia) ¢ (3t gyt 4D
a4l

Glhall Uaal) dady R=0. 93 4 culS ua

AE=0. 024
s UadY) Clagpe augia cBLiN) Jalaa (3-6) Jsaadl

Gl @l st (MSE)

StaFlstlcaI All Data
Indicators
_ _ R 0. 804
Quivk Propagation AE 0.03
Conjugate Gradient R 0.9
Descent AE 0.03
_ R 0.9
-N
Quasi-Newton AE 0.03
R 0.93
Levenberg - Marquardt AE 0. 024
. ] R 0. 87
Online Back Propagation AE 0.016
_ R 0.89
Batch Back Propagation AE 0.014

asaiald Lagal adl o 43a :(5-6) JS&

DAY Ao ganal g Liiall adilly iciall




2021 GG am) . ¢ g bl Alaall . Apuigh aglall Geiad Aaaly Alaa

raalal)
[1] Daghbandan, A. , Khalatbari, S. , & Abbasi,
M. M. (2019). Applying GMDH-type neural
network for modeling and prediction of
turbidity _and free residual aluminium_in
drinking water. Desalination Water Treat, 140,

118-131.

[2] Haghiri, S. , Daghighi, A. , &
Moharramzadeh, S. (2018). Optimum

coagulant forecasting by modeling jar test
experiments _using ANNs. Drinking Water

Engineering and Science, 11(1),1-8.

U gead Aleld dpasuny padiis dgaly cliy a5 —4
s dalil ppen e Jalaiiy Lgaladiind

:Glua gil)

oy il SN (65a] ey ld gz 3las agpai—]
stiial) o spialy)

Aaba ] el 5l A g mal) o Sl Sladind =2
PH adls 58l ad Jie duil) Aasa 3

Jrae ainuall apill A acmal) S0 ) sl =3

[3] Kim, C. M. , & Parnichkun, M. (2017). LAl ilasa
Prediction of settled water turbidity and
optimal coagulant dosage in drinking water
treatment plant using a hybrid model of k- :lathiall) & it
means clustering and adaptive neuro-fuzzy PR .
inference system. Applied Water Science, 7(7), ANN Aniaal) Axdguanl) sl
3885-3902. . GA Agiall el lgdld)

[4] YANNIE ANAK BENSON (2006), EFFECT Hybrid Lhan A<
OF  RAW _WATER QUALITY ON network il :
COAGULANT DOSAGE AND_ OPTIMUM Residual Al B4 pguiald)
ph. Faculty of Civil Engineering,Universiti — -
Teknologi Malaysia. GMDH & Jalaill de ganal) 4550

[5]] Tomperi, J., Pelo, M., & Leiviska, K. (2013). il
Predicting the residual aluminum level in Coaulati )
water treatment process. Drinking Water ogulation sl
Engineering and Science, 6(1), 39-46. RMSE s Uad¥) cllaagia pipe jia

[6] Osekrieh, Aziz Adel, J 1994- Application of MLR Wadll aaniall jasiy)

Non-Linear Autoregressive Neural Networks
for Predicting the Drinking Water Turbidity of
Al-Sin Water

Purification Plant. Tishreen University,

[7] Wang, W. , Yang, H. , Wang, X., Jiang, J. , &
Zhu, W. (2010). Effects of fulvic acid and
humic acid on aluminum speciation in drinking
water. Journal of Environmental Sciences,
22(2), 211-217.

[8] Einstein, A. ,2003. The Nature of Science and
the Scientific Method. GSA Distinguished
Earth Science Educator in Residence

[9] C. L. Barajas, A. J. Leo6n-Luque P. (2015).
Determination _of the Optimal Dosage of
Aluminum __Sulfate _in __the Coaqulation-
Flocculation process using an Artificial Neural
Network. Faculty of Environmental Engineer,
Santo Tomaés Univeristy, Bogot4, Colombia




........ L) Gl olea 48T Cilhana (B A0 agsial¥) addy 5l bl G5k 0 oaad) alug 00 camd) alaa ) .a

[10] Kim, C. M. , & Parnichkun, M. (2017).
MLP, ANFIS, and GRNN based real-time
coaqulant dosage determination and accuracy
comparison using full-scale data of a water
treatment plant. Journal of Water Supply:
Research and Technology—AQUA, 66(1), 49-
61.

[11] ZUPAN, J 1994- Introduction to Artificial

Neural Networks (ANN) Methods.

Department of Chemistry,

Received 2021/2/1 ) gl

Accepted for Publ. [2021/8/11 | L&ill &) 4

152



