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Introduction

With industrial development, there is an increase in oil
usage, which causes in turn the increase in wastewater
pollution. Due to this point, treating oily wastewater
becomes an important issue. Some methods are used
for treating oily wastewater like filtration, centrifugal
separation and coagulation [1]. Coagulation is a better
technology because of its adaptability and ability to
remove emulsified oil [2]. Coagulation is widely used
in recent years in oily wastewater treatment. Various
environmental factors like pH, alkalinity, coagulant
and coagulant aids concentration, have an impact
on the coagulation process [3]. Generally, surface
charge of colloidal particles has an effect on the pH
which causes charge neutralization and coagulation
[2]. In addition, alkalinity plays an important role in
coagulation process due to the provision of anions such
as —OH which causes insoluble compounds formation
and precipitation [4]. Concentration of coagulant is
another important factor and should be optimized. Low
concentration of coagulant, neutralizes the charge of
particles inappropriately and high concentration of
coagulant also decreases coagulation stability. This
study was aimed to investigate coagulants and coagulant
aids with effective function as a water and oil separation
to produce irrigation water suitable for plants.

Accepted: June/08/2021

Materials and Methods

Coagulant and Coagulant Aids Preparation

In order to initiate the tests, 1000 ppm of coagulant
and coagulant aid solutions were prepared separately.
For this purpose, 1g of each sample was placed in
the volumetric flasks and made up to 1000 ml with
distilled water.

JAR TEST

To perform the tests, oily wastewater samples were
poured in 500 ml beakers. Then, the alkalinity of
the samples was adjusted. Coagulant and coagulant
aids were then added to the beakers. The effect
of coagulation and flocculation by measuring the
parameters such as turbidity, oil, COD and TSS were
determined.

Results and Discussion

Experiments were first performed in order to determine
the appropriate concentration of coagulant, the results
are presented in Table 1. As it is obvious in Table 1, the
best concentration of coagulant was 10 ppm at pH=7.
By increasing the concentration more than 10 ppm,
there is no significant effect on turbidity reduction.
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Table 1 Turbidity reduction with different concentration of poly aluminum chloride.

NO. | Poly aluminum chloride concentration (ppm) pH=5 pH=6 pH=7 pH=8

1 2 14.81% 10.34% 51.35% 40%

2 4 37.03% 34.48% 56.75% 41.33%
3 6 40.74% 37.93% 52.7% 45%

4 8 38.88% 44.82% 54.05% 46.66%
5 10 48.14% 48.27% 64.86% 53.33%
6 12 48.88% 49.65% 65.4% 55%

7 15 51.85% 52.06% 67.56% 58.33%
8 20 55.55% 56.89% 69.45% 63.33%

Comparison of results with the results of Matsui et al.
[5]. research in 2017 shows the similarity. The best
results at different alkalinity and concentrations of
coagulant aids that had the greatest effect on decreasing
the turbidity of wastewater is shown in Table 2.

Comparison of the obtained results showed a good
agreement with the results of Ye et al. work in 2007
[6], which indicates that the alkalinity can increase the
coagulation strength of poly aluminum chloride.

The amounts of oil, COD and TSS reduction in
wastewater were achieved after applying coagulant
aids. Also, it was showed the best results in decreasing
turbidity (Table 2) has happened. The results are

shown in Table 3.

It was found out that the treated wastewater with
coagulant and coagulant aid, reduction of turbidity,
oil, TSS and COD showed a good accordance with
environmental standards amounts for irrigation water.
According to the results of Table 3, 10 ppm of poly
aluminum chloride as a coagulant and 0.3 ppm of
Gfloc-C125 as a coagulant aid can be used in 75 ppm
alkalinity. Whereas, in other methods the amount of
alkalinities used are 2 to 4 times of the mentioned
amount above, so that the cost will rise. Table 4
shows the results compared to environmental standard
amounts with good agreements.

Table 2 Turbidity reduction in different alkalinities and concentration ranges of coagulant aids.

Coagulant aids Coagulant aids Concentration(ppm) Alkalinity (ppm) Reduce turbidity (%)

Gfloc-C125 0.3 75 89.41%

Gfloc-C150 0.3 50 84.53%

Gfloc-C1007 0.5 50 81.86%

ZETA floc 7530 | 0.4 100 82.35%

ZETA floc 7563 | 0.5 100 82.05%
Table 3 Reduction of Oil, TSS, COD by coagulant aids.

NO Coagulant aids COD (%) TSS (%) Oil (%)

1 Gfloc-C125 62.63% 97.93% 98.8%

2 Gfloc-C150 59.6% 97.93% 92%

3 Gfloc-C1007 57% 97.93% 90.8%

4 ZETA floc 7530 56.3% 97.93% 90%

5 ZETA floc 7563 54.3% 97.93% 88.3%

Table 4 Comparing the experiment results after coagulation and environmental standards.

NO. Test wastewater (ppm) Wastewater after Coagulation (ppm) Environmental standard (ppm)
1 Oil 280 32 10
2 TSS 145 3> 40

COD | 370 139 200




Conclusions

The results of the current study depicted that the use
of coagulants and coagulant aids for oily wastewater
treatment has a good effect on COD, TSS and
oil reduction. In addition, it was shown that poly
aluminum chloride and Gfloc-C125 with concentration
of 10 ppm and 0.3 ppm in alkalinity of 75, not only
can reduce the wastewater pollutions significantly,
but also can decrease costs of wastewater treatment.
It means that in this method, the amount of material
used for reaching to desired alkalinity is lesser than
the other methods, so more acceptable economically.
Using wastewater with high turbidity can reduce the
performance of coagulant and coagulant aids. The main
purpose of this study was to coagulate the materials
that separate hardly. However, it was found out that
coagulation and flocculation in these conditions also
significantly reduced the amount of turbidity, oil,
total suspended solids, and chemical oxygen demand
without impairing the treatment. Also, the use of
other coagulant aids which function more costs than
Gfloc-C125. In this regard, Gfloc-C125 was chosen as
the most suitable coagulant aid. In optimal conditions,
the amounts of oil, total suspended solids and chemical
oxygen demand were 280 ppm, 145 ppm, 370 ppm to
3.2 ppm, below 3 ppm and 139 ppm, respectively.
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