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Abstract: Cicer Arietinum (CA) or chickpea seeds were used as a local natural coagulant, cheap and cultivable which available
in Egypt that can be used to reduce turbidity from wastewater, especially sewage water instead of chemical coagulant that
causes different diseases like intestinal constipation, loss of memory, convulsions, so this paper represents the use of chickpea
as a natural coagulant and eco-friendly in the environment because it assumed to be safe for the human health and efficient in
sewage treatment, So the researchers advices now to use natural coagulant as coagulant aids which has a higher ability to raise
the consistency of floc and prevent of the coagulation operation. The optimum removal conditions that applied on the research
were temperature =25°C, pH= 3, Contact time=120 min, agitation speed for 2 minutes =80 rpm (rapid mixing), (CA) dosage is 90

mg/L, and (95.89%) turbidity reduction was achieved on the studied area.

Key words: Turbidity, Cicer Arietinum, Chickpea, Natural Coagulant.

|
Introduction

Water is the main element for life on the earth's surfa-
ce; turbidity is a handy indicator for water quality so, there are
new techniques for sewage and water treatment, but the coa-
gulation/flocculation method is still the essential process for
treatment and turbidity removal from water. Nowadays, natu-
ral coagulants are becoming better for treatment than other
organic and inorganic coagulants like Alum and polyacrylami-
de, to reduce the human diseases and no human health danger
also it is minimal expensive than the traditional chemicals.

The history of natural coagulants' utilization is extended,
For more than 2000 years in India, Africa, and China as opera-
tive coagulants for turbidity water elevation. They are perhaps
produced from plant seeds, leaves, and roots'“. Many operati-
ve coagulants from plant origin have been specified: Nirmali,
Okra, red bean, Sugar and red maize, Moringa oleifera, Cac-
tus latifera, and seed powder of Prosopis juliflora"*®. Sewage
/ Wastewater recognized as an aggregation of water holding
wastes from sewage is organic to consists of carbon compo-
sitions like human waste, paper, vegetable matter residences,
institutions, commercial and industrial factories with ground-
water, surface water, and stormwater probably exist®. Sewage
consists of 99.9% water and 0.1% solids, etc.; even after 1990,
to increase scientific knowledge and a developed information
base, wastewater treatment has initiated to focus on the heal-
th-related toxic chemicals emitted into the environment. The
water quality progress objectives of 1970 have continued, but
the assurance has shifted to the definition and elimination of
toxic and trace compounds, which could cause long-term heal-
th wares and opposite environmental influences. As a signi-
ficance, However, the early treatment objectives stay helpful
today, the required degree of treatment has risen significantly,
and further treatment objectives and goals have been added,
like especially natural coagulants'’82°, Chickpea seeds can re-
duce the turbidity in the wastewater. Natural coagulants have
shown their coagulation efficiency and are reported in many
research articles. Natural coagulants applications in removing
turbidity from the water industry are still low. Cicer Arietinum
(CA) belongs to the family Leguminosae, which is an annual
plant that used as a coagulant for water treatment which con-
tains various species of monaosaccharides such as glucose, ri-

bose, galactose, and fructose and disaccharides like maltose
and sucrose likewise oligosaccharides like ciceritol, stachyose,
verbascose and raffinose'®. Medically, C. arietinum exhaus-
tion minimizes the level of inveterate diseases such as heart
troubles and minimizes the cholesterol rates, reducing the
hazard of colorectal cancer. (CA) has an efficient weight loss
and decreases obesity, so it considers as minimal-Gl food®. Ci-
cer Arietinum is locally available in Egypt, so we used it as an
effective natural coagulant to reduce turbidity from wastewa-
ter(sewage) in the studied area, Ismailia canal (Mostorod refi-
nery site) then becoming easier in household applications. We
noticed that natural coagulants have a bright future to their
considerable origin, ecofriendly in the surrounding, and biode-
gradable from the previous information concerned by many re-
searchers. The impartial tools of that research to estimate the
efficiency of (CA) to reduce turbidity from natural wastewater
by measuring the parameters (pH, turbidity).

|
Materials and methods

Cicer arietinum (chickpea is a commercial name): is locally
available in the market, was ground to fine powder, which kept
approximate size less than 600 um to achieve solubilization of
effective components in the seed filtered water was added to
the powder to make suspension by about 1%. The suspension
was busily shaken until 45 minutes by utilizing a magnetic sti-
rrer to elevate water extraction of the coagulant proteins, whi-
le that was after that push through filter paper (Whatman no.
42,125mmdia.). The refine portions were utilized until seeked
potion of natural coagulants. Fresh solutions were intended
every day and preserved to prevent longevity effects (such as
changing pH, viscosity, and coagulation action)®. Whole coagu-
lation tests were held out utilizing wastewater from the outlet
of Ismailia Canal (Mostourd refinery site) as a water source.
pH= (7.34), (TDS) is (100.7) NTU and Temperature= (29°C).
Hardness was measured by titration with EDTA. TS (Total so-
lid), TSS (Total suspended solid), and heavy metals were me-
asured corresponding to Standard processes’. Overall solids
are measured by evaporating the whole of the water outside
of a specimen and weighing the residual solids. Unsettled so-
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lids are measured by thread sample water through a filter.
The solids held by the filter, once dried, are the suspended so-
lids: Pekin Elmer, Analyst atomic absorption, measured heavy
metals. Turbidity was recorded on a 2100N IS Turbidimeter
(Hach). The color was decided by absorption scan (190-350
nm) using UV/ Vis-Spectrophotometer (LLG-UniSPEC 2)% All
Experiments were carried out in the laboratory. The eligible
analysis was utilized to seek the best combination of variables
to obtain optimum values due to elimination of responses and
thus acquire clear wastewater to be reused for irrigation or in
the same industrial methods. Eligibility varies from zero to one
owing to every specified response. A significance of one exem-
plifies a perfect state; however, zero suggests that one or more
answers fall outgoing the eligible boundaries®.

Preparing Cicer Arietinum (CA)

The seeds were washed with a significant amount of
water to remove impurities, then dried in the sun for 2 days.
This was shown in Figure (1); after that (CA), a mixer (Oster)
was ground to obtain an excellent powder then storage in a
plastic vacuum container. To get a stock of solution, we ad-
ded 10 grams of natural coagulant in 1000 ml distilled water,
obtaining the solution of 10,000 mg/L at room temperature ~
20-25°C (cool place) and stirred at high speed 120 rpm for 1
hour, to be homogenous and ready for use in the treatment of
sewage water.

Methodology and Coagulation Test

In the laboratory, we applied the jar test, which is the
extreme close method for coagulation-flocculation, Like in
Figure (2), We prepare six beakers filled with 300 ml was-

Dried Air Chickpea

Figure 1. Preparation of Cicer arietinum (CA)
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tewater respectively; before operating the test, the samples
were mixed for measuring turbidity, then we added different
concentrations of natural coagulant (CA) into the beakers with
wastewater at room temperature ~ 20-25°C. In this test, we
used different pH of wastewater from 1 to 10. The beakers
were agitated at several speed and mixing times, which the
suspension was stirred at 200 rpm for 2 minutes of rapid mi-
xing and followed by slow mixing at 60 rpm for 12 minutes.
This mixing let flocs particles suspend finally removed from
the samples in the beakers to be ready for measuring (turbi-
dity, TSS, TDS, COD, BOD) (physicochemical parameters). All
those experiments were carried out at a temperature in the
zone between (25-45°C), Turbidity test was conducted by
nephelometric turbidity unit (NTU). Standard procedures mea-
sured BOD and COD. Hardness was measured by titration with
EDTA. TDS was measured by weighting the filtrate before and
after the drying. The reduction of turbidity can be calculated
for each sample from the equation:

Lowering of turbidity (NTU)= Primary Turbidity (NTU)- Fi-
nal Turbidity (NTU)

|
Results and discussion

Effectiveness of Dosage (CA) on Physicochemical Parameters

The results of the jar test at various Cicer. Arietinum con-
centrations (50, 30, and 20 mg/L). The optimum concentration
of (CA) is 50 mg/L, which reduced turbidity from (97 to 93.16
%) and TSS from (110 to 55.6).

Effectiveness of Various pH Values
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Figure 2. A traditional jar test device was owing for the treatment of turbid water.
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The coagulation achievement of Cicer arietinum for redu-
cing turbidity in wastewater preferred the acidic condition; in
this experiment, the variation in pH was applied from (3-10),
which works best at pH=3, we noticed that the water appeared
clearer and the flocs were observed after the settling process,
but when the pH increased more than 6 the water turned clou-
dier and fewer flocs were found and gave lower turbidity % at
pH=10 because the conditions turned alkaline, all these data
were noticed in Figure (3).

Reduction of Turbidity Using Different Doses of (CA)

Before we studied the effect of different doses on turbi-
dity, the raw wastewater turbidity was found 97 NTU, using
various Cicer Arietinum doses (50,60,70,80,90,100) mg/ L. It
was observed that C. arietinum highly efficient to higher do-
sage and lower dosage, but increasing in dosage caused again
increase in turbidity as shown in Figure (4).

Effectiveness of Contact time on the turbidity ratio

In Figure (5), Different values of contact time were exa-
mined from (40 to 160 minutes). The test showed turbidity
elimination raised when the time increased from 100 to 120
minutes, then decreased when the contact time was increa-
sed up to 120 minutes because the coagulant (CA) efficiency in
absorhing the colloids decreased flocs were broken. So, from
the previous study, further increase for mixing escalates micro
flocs breakage in primary particles, slowing down floc's grow-
th during flocculation®®. The highest turbidity removal was
achieved at 120 minutes.

The efficiency of Temperature on Turbidity Reduction

In this experiment, we used different temperature values
were (25,30,35,40), which the optimum temperature for re-
moval turbidity was 25°C as observed in Figure (6), Which by
increasing temperature, the turbidity removal efficiency de-
creased.

Optimization of Agitation Speed on Turbidity Reduction
Mixing speed is one of the most substantial roles for ob-
taining turbidity removal competence or failure of the floccu-
lation, different values were used beginning from (20-140), So
Figure 7 indicates that the high evaluation at 80 rpm with 95%
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removal. From the following data, we observed that this case
was especially which by higher agitation speed, the turbidity
removal efficiency became very weak and minimized to the
flocs created in the coagulation-flocculation operation was fa-
cilely destroyed!®. A traditional flocculation unit operation con-
tains three separate steps: 1-quick or flash blending: the con-
venient chemicals (flocculation and if required pH adjusters)
are poured to the wastewater stream, stirred, and emphati-
cally blended at rising speed. 2-Slow mixing (flocculation): the
wastewater is only reasonably stirred to compose large flocs
readily settled out. 3- Sedimentation: the floc created through
flocculation is authorized to settle and is separated from the
current flow®192L,

|
Conclusions

The application of natural coagulant (Cicer arietinum) on
surface water treatment was checked in this research. The
surface water was described by the concentration elevation
of suspended particles. On varying the coagulant dosage, pH,
and settling time, these particles get readily dissolved and
settled along with the coagulants added*. Based on the fact
that Cicer arietinum (CA) being the most economical and en-
vironment-friendly alternative natural coagulant, so we used
it for removing colloids and decrease turbidity by jar test me-
thod instead of chemical coagulants which have inherent di-
sadvantages affecting on human health, from the parameters
that were discussed in the experiment as atrial to remove or
decreased turbidity efficiency from wastewater (Mostourd
refinery area), we reach to a result that the optimal dose of
Cicer arietinum (CA) for higher efficiency of turbidity and color
removal is 90 mg/L, with other constant parameters like (Tem-
perature =25°C, pH= 3, Contact time=120 min, and agitation
speed for 2 minutes =80 rpm (rapid mixing), from These all
other optimal water quality parameters have a very significant
effect on improving turbidity reduction percentage by 95.89%.
Since we have collected the wastewater from the outlet of Is-
mailia Canal (Mostourd refinery site) as a water source; we su-
ggest that instead of using chemical coagulants that has Avery
terrible side effects on health, we must and restricted on using
natural coagulants like (Cicer arietinum (CA) as an alternative
method for the treatment process.

Figure 3. Turbidity re-
duction at different pH
of the wastewater.
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