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Abstract

In this paper, the processes of coagulation and flocculation were employed for removing of organic
matters expressed as total organic compounds (TOC) and chemical oxygen demand (COD) from
domestic wastewater. Two types of coagulants were used alum (Aluminum sulfate (Al
(S04)3.18H20)) and peels of sunflowers seeds which is used as natural coagulant. Jar test
experiment was used in this study. The doses of coagulants (alum and peels of Sunflowers seeds)
were 1, 2, 3, 4, 5 and 6 g/l, which added to the beakers for each coagulant. The experiments were
conducted in two stages at the same operation conditions, the first stage was done using alum and
the second stage was conducted using Peels of Sunflowers seeds. The results pointed that the
maximum removal efficiency of COD using alum was 84.412 with dose of 6 g/l, while for natural
coagulant (peels of sunflower seeds) was 54.436 at the same dose. The maximum removal efficiency
of TOC using alum and peels of sunflower seeds were 64.336 and 36.302, respectively at the same
dose 6 g/l. The results revealed that the removal efficiency of both COD and TOC affected by doses
of coagulant so that the removal efficiency of COD and TOT increase as doses of coagulant increase.
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The removal efficiency of COD and TOC is higher for alum than peels of Sunflowers seeds.
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INTRODUCTION

In view of the increasing awareness of pollution
problems, the spreading of organic pollution in the
environment has become a source of concern. The
increasing use of chemical compounds and related
compounds in every area of industry and agriculture is
increasingly becoming an urgent need for the effective
removal of water and wastewater (Patel and Vashi,
2013; Zelalem, et al, 2018). Contamination with organic
compounds in the wastewater comes from human
activities such industrial, domestic and agricultural and
need to advanced treatment before discharging it's into
the environment because of the ecological risk to
humans and animals (Aboussabiq et al, 2014). In
general untreated wastewater includes high levels of
organic matters, heavy metals, numerous toxic
compounds and pathogenic microorganisms (Ismail et
al, 2012). The most techniques that are widely used
Wastewater treatment are Coagulation, chemical
precipitation, lime, ion exchange, reverse osmosis and
solvent extraction (Deshpande and Thorvat, 2018;
Kumar et al, 2017; Roy et al, 2018). The most popular

process used for treating of water and wastewater is
Coagulation. It is effective method for removing of
particles as well as organic materials. Coagulation is
primarily used to reduce turbidity, and then limit of
organic matter has become a target of coagulation
(Radhi and Borghei, 2017; Loloei, et al, 2013; Ayguna
and Yilmaz, 2010). Coagulation is one of the most
important physicochemical processes used in water and
wastewater treatment which can be carried out through
chemical and electrical means. Coagulation and
flocculation occur in progressive steps designed to
overcome the forces stabilizing the suspended particles,
allowing particle collision and growth of floc (Sahu and
Chaudhari, 2013). Coagulation-flocculation can be used
for removing of turbidity in addition to other
contaminants such as BOD, color, dissolved organic
carbon (DOC), COD, heavy metals, microorganisms,
TSS, grease and oil (Onukwuli et al, 2019; Meri et al,
2002). Flocs form in coagulation and flocculation
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Table 1. The characteristics of wastewater samples

Parameters Value
pH 8.7
COD (mg/l) 834
TOC (mg/l/) 563.6
Temp (C°) 32
Temperature (T) 25.6

Table 2. Experimental conditions for the jar test in this study

Characteristic Description
Coagulant dose (1,2,3,4,5 .,6) g/l
pH 8.7

Rapid mixing time
Slow mixing time
Settling time

2.0 min at 250 (rpm)
20 min at 40 (rpm)
30 min

process, through addition of coagulation salts to water.
The formative flocs deposit in water faster than small
particles (Ahmad et al, 2016). Coagulant is a chemical
added to the water to withdraw the forces that stabilizes
the colloidal particles and causing the particles to
suspend in the water (Saravanan et al, 2017). The
popular coagulants used in water and wastewater
treatment are the inorganics such as aluminum and iron
salts (Wolf et al, 2015). Aluminum sulfate is the most
widely used coagulant. Its efficiency depends on the
chemical and physical characteristics of the raw water
and the operating conditions such as pH and coagulant
dose (Lanciné et al, 2008). In this study the possibility of
using alum and natural coagulants to remove chemical
oxygen demand (COD) and total organic compound
(TOC) from wastewater has been studied. (Rezapour-
Nasrabad, 2020)

MATERIALS AND METHODS

In this study two types of coagulants were used to
remove of COD and TOC from wastewater. The first one
is alum (Aluminum sulfate (Al2 (SO4)3.18H20)) and the
second one is peels of sunflowers seeds which is used
as natural coagulant. The preparation of natural
coagulant involved cleans of the peels of sunflowers
seeds with distilled water, drying it by oven and then
crushed it to be as Fig. 1. The samples of wastewater
were collected from household wastewater. The
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Fig. 2. Jar-Test equipment used during the study
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Fig. 3. The removal efficiency of COD using alum and peels
of Sunflowers seeds with coagulant dose, Rapid
mixing=2min., slow mixing=20 min, settling time=30min and
pH=8.7, initial COD (834mg/l)

characteristics of wastewater samples are shown in
Table 1. Jar test procedure was adopted in this study
Fig. 2. The doses of coagulants (alum and peels of
sunflower seeds) were 1, 2, 3, 4, 5 and 6 g/I, which
added on the beakers for each coagulant. The
experiments were conducted in two separated stages at
the same operation conditions. The first stage was done
using alum alone and the second one was conducted
using Peels of Sunflowers seeds alone. The operation
conduction are: rapid mixing time of 2min with blending
speed of 250 rpm, time of slow mixing is 20 min with
speed of mixing 40 rpm, and settling time is 30 min.
Experimental condition for jar test which used in this
study are shown in Table 2.

RESULTS AND DISCUSSION

Fig. 3 shows the removal efficiency of COD using
alum and peels of sunflowers seeds with dosages of 1,
2, 3,4, 5 and 6 g/l. The maximum removal efficiency of
COD using alum was 84.412 with dose of 6 g/l, while for
natural coagulant (peels of Sunflowers seeds) was
54.436 at the same dose. Fig. 4 shows the removal
efficiency of TOC using alum and peels of Sunflowers
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Table 3. The characteristics of wastewater samples

Alum Peels of Sunflowers seeds
Dose (g/l) (%O% Removal TOC Removal (%O/DI) Removal TOC Removal
g R%) (mg/) R%) 9 R %) (mg/) R%)
1 496.8 40.43 511 9.333 750 10.07 530 5.96
2 411.1 50.71 464 17.67 722.6 13.36 492.5 12.61
3 309 62.95 380 32.57 642 23.02 440 21.93
4 270.8 67.53 351 37.72 559 32.97 401 28.85
5 140 83.21 349.9 37.92 430.1 48.43 390.2 30.77
6 130 84.41 201 64.34 380 54.44 359 36.30
o Alum peels of Sunflowers seeds efficiency of both COD and TOC r?lffected by doses of
- coagulant so that the removal efficiency of COD and
S . .
& 60 TOC increase as doses of coagulant increase. The
8 50 removal efficiency of COD and TOC is higher for alum
lc‘_) 40 than peels of sunflower seeds.
>
g 30
2 CONCLUSION
g 20 - .
T”: 10 The removal efficiency of COD and TOC increased
é by increasing the dose of coagulants. The removal
g o efficiency of COD and TOC is higher for alum than peels
115 2 25 3 35 4 45 5 55 6 of Sunflowers seeds. According to the results both alum

Coagulant Dose (g/L) and peels of sunflower seeds can be used to remove of
Fig. 4. The removal efficienc_y of TOC using alum and pee_ls the organic matters (COD and TOC) with different
of Sunflowers seeds with coagulant dose, Rapid e of removal efficiency for certain dose. For future
mixing=2min., slow mixing=20 min, settling time=30minand & yies on the same topic the other conditions of the
pH=8.7, initial TOC (563.6 mg/l) experiment in addition to coagulant dose can be used for
increasing of the removal efficiency of organic matter
such as using different value of pH or increasing of the
rapid mixing, slow mixing and settling time which can
contribute to make the natural coagulant more effective
for removing of COD and TOC from wastewater.

seeds with doses of 1, 2, 3, 4, 5 and 6 g/Il. The maximum
removal efficiency of TOC using alum and peels of
Sunflower seeds were 64.336 and 36.302, respectively
at the same dose 6 g/l. Table 3 shows a summary of
results in this study. The results showed that the removal

REFERENCES

Aboussabiq FE, Yettefti IK, Amine J, Socias-Viciana M, Assobhei O (2014) Coagulation - Flocculation Of Domestic
Wastewater By Moroccan Clays: Removal Of Organic Matter And Suspended Solids. Carpathian Journal of Earth
and Environmental Sciences, 9(1): 33-42.

Ahmad H, Lafi W K, Abushgair K, Assbeihat JM (2016) Comparison of Coagulation, Electrocoagulation and
Biological Techniques for the Municipal Wastewater Treatment. International Journal of Applied Engineering
Research, 11(22): 11014-11024.

Ayguna A, Yilmaz T (2010) Improvement of Coagulation-Flocculation Process for Treatment of Detergent
Wastewaters Using Coagulant Aids. Inter. Journal of Chemical and Environmental Engineering, 1(2): 97-101.
Deshpande VV, Thorvat AR (2018) Experimental Investigation of Treatment of Domestic Wastewater Using Multi

Soil Layering (MSL) System. Aquademia, 2(2): 05. https://doi.org/10.20897/awet/3963

Ismail IM, Fawzy AS, Abdel-Monem NM, Mahmoud MH, El-Halwany MA (2012) Combined coagulation flocculation
pretreatment unit for municipal wastewater. Journal of Advanced Research, 3: 331.
https://doi.org/10.1016/j.jare.2011.10.004

Kumar V, Othman N, Asharuddin S (2017) Applications of Natural Coagulants to Treat Wastewater — A Review.
MATEC Web of Conferences 103: 1-9.

Lanciné GD, Bamory K, Raymond L, Jean-Luc S, Christelle B, Jean B (2008) Coagulation-Flocculation Treatment
of a Tropical Surface Water with Alum for Dissolved Organic Matter (DOM) Removal: Influence of Alum Dose
and pH Adjustment. J. Int. Environmental Application & Science, 3(4): 247-257 .

Loloei M, Alidadi H, Nekonam G, Kor Y (2013) Study of the coagulation process in wastewater treatment of dairy
industries. International Journal of Environmental Health Engineering, 2(5): 17-21.

2013


https://doi.org/10.20897/awet/3963
https://doi.org/10.1016/j.jare.2011.10.004

EurAsian Journal of BioSciences 14: 2011-2014 (2020) Mokif et al.

Meri S, Guida M, Anselmo A, Mattei ML, Melluso G, Pagano G (2002) Microbial and COD Removal in A Municipal
Wastewater Treatment Plant Using Coagulation Flocculation Process. 37(8): 1483-1494.
https://doi.org/10.1081/ESE-120013271

Onukwuli OD, Obiora-Okafo 1A, Omotioma M (2019) Characterization And Color Removal From An Agqueous
Solution Using Bio-Coagulants: Response Surface Methodological Approach. Journal of Chemical Technology
and Metallurgy, 54(1): 77-89.

Patel H, Vashi R T (2013) Comparison of Naturally Prepared Coagulants for Removal of Cod and Color from Textile
Wastewater. Global NEST Journal, 15(4): 522-528.

Radhi AA, Borghei M (2017) Investigate the optimal dose for COD and TSS removal using chemical treatment.
International Journal of Computation and Applied Sciences IJOCAAS, 3(3): 271-277.

Rezapour-Nasrabad R (2020) Agility in organizational processes: A new approach to creating competitive
advantage. International Journal of Psychosocial Rehabilitation; 24(6): 9616-9621.

Roy CK, Jahan MAA, Rahman SS (2018) Characterization and Treatment of Textile Wastewater by Aquatic Plants
(Macrophytes) and Algae. European Journal of Sustainable Development Research, 2(3): 29.
https://doi.org/10.20897/ejosdr/85933

Sahu OP, Chaudhari PK (2013) Review on Chemical Treatment of Industrial Wastewater. J. Appl. Sci. Environ.
Manage. 17(2): 241-257. https://doi.org/10.4314/jasem.v17i2.8

Saravanan J, Priyadharshini D, Soundammal A, Sudha G, Suriyakala K (2017) Wastewater Treatment using Natural
Coagulants. International Journal of Civil Engineering, SSRG (SSRG-IJCE), 4(3): 40-42.

Wolf G, Schneider RM, Bongiovani MC, Uliana EM, Amaral AG (2015) Application of Coagulation/Flocculation
Process of Dairy Wastewater from Conventional Treatment Using Natural Coagulant for Reuse, 43: 2041-2046.

Zelalem S, Alemayehu M, Yeshiwas T (2018) Pulsing Preservatives to Prolong Vase Life of Cut Rose Flowers in
Bahir Dar, Northwestern Ethiopia. International Journal of Sustainable Agricultural Research, 5(4). 54-67.
https://doi.org/10.18488/journal.70.2018.54.54.67

www.ejobios.org

2014


https://doi.org/10.1081/ESE-120013271
https://doi.org/10.20897/ejosdr/85933
https://doi.org/10.4314/jasem.v17i2.8
https://doi.org/10.18488/journal.70.2018.54.54.67
http://www.ejobios.org/

