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Removal Direct Blue Dye from Aqueous Solution Using Sulfonated
Polyacrylamide Polymer (PAM-SO3) As a Novel Adsorbent

Seyed Yaghoub Krimi!, Safar Marofi?*, Mohamad Ali Zare®

Abstract

Entering environmental pollutants into water resources have harmful effects on human health and
environment. In recent years, adsorption methods using adsorbents to remove contaminants from water
resources have been abundant. Solfounate and Pentaaza. sulfonated polyacrylamide polymer (PAM-
S03) as a novel adsorbent can be effective for removal of chemical pollutants of the aquatic solution.
The purpose of this research is removal of Direct Blue using PAM-SO3 as an adsorbent from polluted
water in vitro. The effects of variables such as pH, contact time, initial concentration, adsorbent amount
were observed to reach best adsorption conditions. Isotherms of Langmuir, Freundlich and Temkin have
been fitted with the data of experiment. In addition, kinetics of pseudo- first order, pseudo- second
order, intra-particle diffusion and Elovich were also fitted with the 2experiment data. Also, the results
indicated that the best conditions for removal of Direct Blue dye were: pH= 2, removing time= 45
minutes, adsorbent dosage= 0.014 g and initial concentration of dye= 800 mg L. For PAM-SO3,
Langmuir isotherms showed a good agreement with the experimental data. Using this model to
maximize absorption capacity of 5000 (mg g?) for PAM-SO3. Absorption rates showed a quick
responses which was less than one hours. Based on these results, the adsorption kinetics of pseudo-
second- order was more consistent with the experimental data (R?=0.99). The results show that PAM-
SO3 absorbent is effective in removing Direct Blue contaminants from the agueous solutions due to its
high surface area and rapid kinetics of the reactions. Therefore, PAM-SO3 is recommended as an
efficient adsorbent to remove Direct Blue from aqueous solutions.

Kay words: Adsorption, Isotherms models, Kinetics models, Direct Blue.
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Abstract

Subject: Arid and semi-arid location of Iran and decreasing rainfall has
doubled the importance of managing the country's water resources. The
amount of water lost by evaporation from water reservoirs is sometimes
greater than the amount of water used to produce agricultural products.
Obijectives: Using modern methods to reduce evaporation from reservoirs,
basic measures should be taken. The aim is to investigate the effect of
fumigant material on preventing the evaporation of free reservoirs by
considering environmental, operational, technical and economic standards
in laboratory dimensions.

Research Method: The research was conducted in the meteorological site
of Bu Ali Sina University of Hamadan. The experiment was performed
with two replications in March 2016 and November 2017. In Experiments
1 and 2, 2 plastic pans with a diameter of 400 and a depth of 130 mm and
2 standard evaporation pans were used, respectively. The pans were filled
with Hamedan city water. In this study, one pan was used as a control and
the other pan was covered with a funnel ring with a diameter of 6.5 cm
each.

Results: The results show that the average of the sample and control pan
for the first experiment is 17 and 44 and for the second experiment is 18
and 75 mm. The magnitude of the mean values of evaporation in the
control pan from the sample pan indicates more evaporation in the control
pan. The amount of evaporation is directly related to the amount of surface
coverage, so that in Experiment 1, considering that the surface is covered
with foam PVC plates is eqeual to 63.33% and the amount of empty spaces

* Corresponding Author: Safar Marofi.

Address: Department of Water Engineering, Bu Ali Sina

University, Iran.

Email: marofisafar59@gmail.com
Tel: 09183143686

Seyed Yaghoub Karimi, Safar Marofi, Razie Ebrahimi, Ali Akbar Sabzi Parvar. Removal Direct Blue
Dye from Aqueous Solution Using Sulfonated Polyacrylamide Polymer (PAM-SO3) As a Novel

AN Annvlhant



Iranian Journal of Irrigation and Water Engineering _ al4

between the plates is 36.67%, The evaporation percentage was calculated
to be 55%. In Experiment 2, the amount of surface coverage with foam
PVC plates was equal to 72% and the amount of empty space between the
plates is equal to 28%, the evaporation percentage was calculated to be
71%. Evaporation reduction values for experiments 1 and 2 were
calculated as 55% and 71%, respectively. A smaller significance level of
0.05 indicates that the pans are statistically significantly different from
each other. The results show that the foam PV C is efficiency in increasing
evaporation. This material can be used to control of the evaporation in
water resource.

1. Introduction

Iran's location on the belt of arid and semi-arid regions of the world as a result of reduced rainfall and
high levels of evaporation has doubled the importance of planning and managing the country's water
resources. In arid areas, large amounts of water are wasted from the surface of water tanks and canals
by evaporation, but often due to the absence of steam, this water loss is not visible. The amount of water
lost due to evaporation from water tanks, which have a relatively large surface area (compared to the
volume of stored water), is sometimes more than the amount of water used to produce the product.

2. Materials and Methods

The research was conducted in the meteorological site of Bu Ali Sina University of Hamadan. The
experiment was performed with two replications in March 2016 and November 2017. In Experiments
1and 2, 2 plastic pans (with a diameter of 400 and a depth of 130 mm) and 2 standard evaporation pans
were used, respectively. The pans were filled with Hamedan city water. In this study, one pan was used
as a control and the other pan was covered with a funnel ring with a diameter of 6.5 cm each.

3. Results
The results show that the average of the sample and control pan for the first experiment is 17 and 44

and for the second experiment is 18 and 75 mm. The magnitude of the mean values of evaporation in
the control pan from the sample pan indicates more evaporation in the control pan. The amount of
evaporation is directly related to the amount of surface coverage, so that in Experiment 1, considering
that the surface is covered with foam PVC plates is equal to 63.33% and the amount of empty spaces
between the plates is 36.67%, The evaporation percentage was calculated to be 55%. In Experiment 2,
the amount of surface coverage with foam PV C plates was equal to 72% and the amount of empty space
between the plates is equal to 28%, the evaporation percentage was calculated to be 71%. Evaporation
reduction values for experiments 1 and 2 were calculated as 55% and 71%, respectively. A smaller
significance level of 0.05 indicates that the pans are statistically significantly different from each other.
The results show that the foam PV C is efficiency in increasing evaporation. This material can be used
to control of the evaporation in water resource.

4.  Discussion and Conclusion
The area under the observed curves is equal to the volume of water lost from the sample and control

surface. Based on this, the area between the sample curve to the control curve was calculated to evaluate
the efficiency of phonization in reducing evaporation (Afkhami et al., 1397). Finally, the recorded data
were analyzed using SPSS software and t-test. Also, the percentage reduction of daily evaporation of
the sample compared to the control and the percentage of water stored using the fungicide is shown.
Naturally, the conditions governing the evaporation process in different months cause different effects
of factors affecting evaporation, which ultimately leads to differences in evaporation values. On the
other hand, the rate of evaporation is directly related to the coated surface. In general, the average of
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statistical values for evaporation in the control pan is larger than the sample pan, which indicates more
evaporation in the control pan than the sample pan. Because the level of significance in the sample and
control pan is less than 0.05, so it can be concluded that the two panes are statistically significant
differences with each other. In other words, "the height of water in the sample and control pan, which
indicates the amount of evaporated water, is different from each other."

5.  Six important references

1. Interview with the Iranian designer of "California Black Balls", September 28, 2015, Iranian
Students News Agency (ISNA), https://www.isna.ir/news/94060703789/

2. Alizadeh, A. 2011. Principles of Applied Hydrology (28th ed.). Mashhad: Ferdowsi University
of Mashhad

3. Majidi Khalilabad., M., Alizadeh, A., Farid Hosseini, AR and Vazifehdoost, M. 1396.
Evaporation from lakes and dam reservoirs: Development of a distance measurement algorithm
for water energy balance and reference surface. Iranian Water Resources Research 169-154: (2)
13.

4.  Mazaheri, A. and Abedi Koopai, J. 1397. Reducing evaporation from water reservoirs using
floating coatings, Iranian Soil and Water Research, Volume 49, Number 3, August and
September.

5. McMahon T.A., MC. Peel, L. Lowe, R. Srikanthan, T.R. McVicar. 2013. Estimating actual,
potential, reference crop and pan evaporation using standard meteorological data: a pragmatic
synthesis. Hydrology and Earth System Sciences, 17(4):1331.

6. PVC Foam. Typical properties. 2018.https://docs.online.com/5286/0900766b80dc30fc.pdf.

Acknowledgments
We are grateful to the University of Bu-Ali Sina for their support and assistance during the study

Seyed Yaghoub Karimi, Safar Marofi, Razie Ebrahimi, Ali Akbar Sabzi Parvar. Removal Direct Blue
Dye from Aqueous Solution Using Sulfonated Polyacrylamide Polymer (PAM-SO3) As a Novel

AN Annvlhant


https://www.isna.ir/news/94060703789/
https://docs.online.com/5286/0900766b80dc30fc.pdf

