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Abstract- Drinking water treatment entails a number of
processes based on the quality of the water source, such as
turbidity and the quantity of microbial load present in the
water, as well as cost and chemical availability, to achieve the
required level of treatment. The purpose of this research is to
look at how natural and manmade coagulants affect surface
water. To determine the pH of the water used in the treatment.
To assess the efficiency of natural and chemical coagulantsin
terms of pH sensitivity to chemical dosage. By using the Jar
Test, determine the appropriate alum dosage for the desired
result. Objectives of paper are To determine the optimal
content of a blend of natural and chemical coagulants for
surface water treatment. To compare the efficacy of natural
and pharmaceutical remedies. To compare the quality of
water before and after coagulant treatment.
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I.INTRODUCTION

Alum is only effective at a specific pH range, which
can be increased by combining naturd and artificial
coagulants. Alum is expensive because it is required in huge
quantities for water treatment, and it is linked to human health
and the environment. Natural coagulant preparation is difficult
and time-consuming. As a result, by combining artificial and
natural coagulants, it can be reduced significantly. Natural
macromolecular coagulants have a promising future, but many
researchers are concerned about their abundant supply, low
price, injustice, multifunctionality, and biodegradability. In the
future, the most effective mix proportion for low turbid and
medium turbid water in various seasons will be determined.
Technically and economicaly, waste water treatment is a
difficult task. It invests a significant quantity of money, as
well as land. Some treatment plants are facing issues as a
result of rising costs, rising electricity costs, or poor plant
maintenance. This necessitates some low-cost treatment that
will assist them in overcoming their difficulties. The outcome
of the Jar Test is explained in this document.

JAR TEST
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The jar test is intended to smulate the
coagulation/flocculation process in a water treatment plant.
The results that it produces are used to help optimize the
performance of the treatment plant. The procedure for a jar
test isasfollows:

1. Using a 1,000 mL graduated cylinder, add 1,000 mL
of raw water to be coagulated to each of the jar test
beakers.

2. Using a prepared coagulant stock solution (Alum),
dose each beaker with increasing amounts of
solution. Here's an example for dosing the beakers.

Jar Test Alum Dosage

ml.  Alum  Steckmg'L Alum|
Jar#  |Added Dosage
1 0.3 5.0
2 1.0 10.0
3 13 15.0
- 2.0 20.0
3 2.3 25.0
6 5.0 30.0

1. RESULTSOF GRAM, ALUM AND MO POWDER

A. Jar test results of alum dosage for collected water sample
for normal pH.

Following are the results obtained by jar test of
collected water sample which gives the difference between
initial turbidity and fina turbidity and initid pH and pH
obtained after adding alum in collected sample.
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Table 3.1: Jar test results of alum dosage for collected water
sample for normal pH.

Tnitial Final
Sumple Dosage
Turbidity Turhkidity Imilisl pH Iiu%il PH
Nu, (mesdiL)
(NIT)} NTT)
1 B 1L.1 1.85 681 5.56
La JHLE 126 6.5l 560
i 15 11 1.0& LR 358
4 ) 111 045 6,31 4.68
& is 1L.1 113 681 547
L} 30 LIEL 145 6.8l X

Ui it Gn e aebismis desa af abas sbeninad s dne fame ek S T

20 mg/lit. is the optimum dose of alum obtained by jar test
which gives the minimum turbidity of 0.45 NTU for collected
water sample.

B. Jar test results of alum dosage for collected water sample
for for acidic pH.

Following are the results obtained by jar test of
collected water sample which gives the difference between
initial turbidity and final turbidity and initial pH and pH
obtained after adding alum in collected sample for acidic pH
range.

Table 3.2: Jar test results of alum dosage for collected water
sample for acidic pH.

Tnitlal Final
Dosage Initial pH Final pH
Turbidity Turbidity

5 2.08 1.64 1.1 1.8
10 2.95 1.68 st 2.3
15 .95 L0 11.1 1.1
0 2.08 1.79 1.1 T
25 2.95 1.75 bt 31
an 2.085 137 1.1 1.3

15 mg/lit. is the optimum dose of alum obtained by
jar test which gives the minimum turbidity of 1.1 NTU for
collected water sample.

C. Jar test results of alum dosage for collected water sample
for for basic pH.

Following are the results obtained by jar test of
collected water  sample which gives the difference between
initial turbidity and final turbidity and initial pH and pH
obtained after adding alum in collected sample for basic pH.
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Table 3.3: Jar test results of alum dosage for collected water
sample for basic pH.

Anitinl Linal

Iosage Inttiaf pH Final pH Sy AT
A Q.24 542 11.1
1o .28 4.87 11.1 6.6
15 2.26 +4.84 11.1 5.2
20 024 4.2 113 54
25 026 4.20 11.1 a9
Q .28 3.ED 11.1 g.1

15 mg/lit. is the optimum dose of alum obtained by jar test
which gives the minimum turbidity of 5.2 NTU for collected
water sample.

D. Jar test results of MO seed powder dosage for collected
water sample for normal pH range.

Following are the results obtained by jar test of
collected water sample which gives the difference between
initial turbidity and fina turbidity and initid pH and pH
obtained after adding MO seed powder in collected sample for
normal pH.

Table 3.4: Jar test results of MO seed powder dosage for
collected water sample for normal pH range.

&

Morlnga Inltlal Final
Sample No. olifera Turbidity Turbidity Initial pH Final pH

(mguy NI} {NIL]

5 111 28 .51 732

an 1321 2.9 G681 7.14

a KL 111 1.7 a.81 7.84

1 1010 g | . &.51 761

125 il | R .51 7.29

150 i | 42 .51 7.85

75 mgl/lit. is the optimum dose of MO obtained by jar test
which gives the minimum turbidity of 1.7 NTU for collected
water sample.

E. Jar test results of MO seed powder dosage for collected
water sample for acidic pH range.

Following are the results obtained by jar test of
collected water sample which gives the difference between
initial turbidity and fina turbidity and initial pH and pH
obtained after adding MO in collected sample for acidic pH.
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Table 3.5: Jar test results of MO seed powder dosage for
collected water sample for acidic pH range.

Loitial Fimal
Dosage 1milinl pH Finul pH
Turbidity Turbidity

Z5 245 5.83 Il 27
50 2.95 6.12 111 24
735 245 6.24 111 22
100 2,95 6,89 11.1 1
123 2.095 7.62 11 2.4
150 2.95 8.1 111 3.1

100 mg/lit. is the optimum dose of MO obtained by
jar test which gives the minimum turbidity of 2.1 NTU for
collected water sample.

F. Jar test results of MO seed powder dosage for collected
water sample for basic pH range.

Following are the results obtained by jar test of
collected water sample which gives the difference between
initial turbidity and final turbidity and initial pH and pH
obtained after adding MO seed powder in collected sample for
basic pH.

Table 3.6: Jar test results of MO seed powder dosage for
collected water sample for basic pH range.

Tinsage Tniral pIT Final pTl R .
Turbidity Turbidily

25 1010 @R 111 55
50 ] 34 1.1 42
73 10.10 7.2 11.1 1.5
100 10.10 L% 11.1 37
125 1010 ] 111 4.5
140 .o 6l 1.1 1.8

75 mg/lit. is the optimum dose of MO obtained by jar
test which gives the minimum turbidity of 2.8 NTU for
collected water sample.

G. Jar test results of Gram seed powder dosage for collected
water sample for normal pH range.

Following are the results obtained by jar test of
collected water sample which gives the difference between
initial turbidity and final turbidity and initial pH and pH
obtained after adding gram seed powder in collected sample
for normal pH.
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Table 3.7: Jar test results of Gram seed powder dosage for
collected water sample for normal pH range.

Gram Imitial Final
HSample No. Powider Turbidity Turhidity Tnidal pTl Tinal pIT

(mg/lit.} (XTI} (NTL}

1 15 111 53 K1 LT

50 111 6.6 6.8l G458

3 75 11 6.8 G381 G.04

1 10 1.1 f.H1 6.9
1 1.1 8.1 f.81 .59
[ 150 11.1 3.8 6.1 6.91

25 mg/lit. is the optimum dose of gram seed powder
obtained by jar test which gives the minimum turbidity of 5.3
NTU for collected water sample.

H. Jar test results of Gram seed powder dosage for collected
water sample for acidic pH range.

Following are the results obtained by jar test of
collected water sample which gives the difference between
initial turbidity and fina turbidity and initial pH and pH
obtained after adding gram seed powder in collected sample
for acidic pH.

Table 3.8: Jar test results of Gram seed powder dosage for
collected water sample for acidic pH range.

Gram Initial Final
Sample No. Towder Turbidity Turbidity Inital pH Final pH

(mygliL) NI (NI

L 11 6.5 287 iz

1 50 11.1 .1 .87 327

5 195l a7 287 348

1 e 111 69 2.87 KRN

5 125 AT B 71l 2u7 110

i 150 AL T4 237 421

50 mg/lit. is the optimum dose of gram seed powder
obtained by jar test which gives the minimum turbidity of 6.1
NTU for collected water sample.

I. Jar test results of Gram seed dosage for collected water
sample for basic pH range.

Following are the results obtained by jar test of
collected water sample which gives the difference between
initial turbidity and fina turbidity and initid pH and pH
obtained after adding gram seed powder in collected sample
for basic pH.
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Table 3.9: Jar test results of Gram seed dosage for collected

water sample for basic pH range.

Gram Toitial Final
HSample Ya. |  Pawder Torbidity | Turbldity  Tnltal pTT TFinal pIT

(mg/lil.y N1y (NI

1 15 3 e T LR 28 .74

50 1.1 G630 054 5.44

3 75 11.1 6.21 D54 8.32

4 L] i L Bl LR £ iy

125 1.1 46.83 954 T.65

& 150 1.1 6.01 034 754

75 mg/lit. is the optimum dose of gram seed powder
obtained by jar test which gives the minimum turbidity of 6.21
NTU for collected water sample.

IV.RESULT OF JAR TEST ON HIGH
TURBID WATER

A sample of sewage water is collected from a Nallah
near Rgjaram bridge. This water sample is very turbid having
turbidity of 84.7 NTU. Then this collected sample is allowed
to settle down for 12 hours. pH occurred of collected sampleis
7.4 which is Norma pH range. Then Jar test is performed on
this collected sample by adding most efficient proportion of
natural coagulants and chemical coagulant, i.e. aum, gram
and MO. In the following results the proportion is decided on
the basis of maximum optimum amount of dosage of Mo, i.e.
75 mg/lit.

Table 4.1: Turbidity - 2.1 NTU

ALTUM GRAM AMLO.
0.3 0.3 1
18.75 18.75 ITH

In the following results the proportion is decided on
the basis of maximum optimum amount of dosage of Mo, i.e.
50 mg/lit.

Table 4.2: Turbidity - 4.7 NTU

ALUM GEAM M.O.
0.3 0.3 1
18.75 18.75 373

V. GRAPHICAL ANALYSISOF JAR
TEST RESULTS

1]Jar test results of alum dosage for collected water sample for
normal pH.
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Graph 5.1: Jar test results of alum dosage for collected water

sample for normal pH.

2] Jar test results of dum dosage for collected water sample
for acidic pH.
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Graph 5.2- Jar test results of alum dosage for collected water
sample for acidic pH.

3]Jar test results of alum dosage for collected water sample for
basic pH.
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Graph 5.3- Jar test results of alum dosage for collected water
sample for basic pH.

4]Jar test results of MO seed powder dosage for collected
water sample for normal pH.
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Graph 5.4- Jar test results of MO seed powder dosage for
collected water sample for normal pH.

5] Jar test results of MO seed powder dosage for collected
water sample for acidic pH.
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Graph 5.5- Jar test results of MO seed powder dosage for
collected water sample for acidic pH.

6]Jar test results of MO seed powder dosage for collected
water sample for basic pH.
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Graph 5.6- Jar test results of MO seed powder dosage for
collected water sample for basic pH.

7]Jar test results of Gram seed powder dosage for collected
water sample for normal pH.
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Graph 5.7- Jar test results of Gram seed powder dosage for
collected water sample for normal pH.

8] Jar test results of Gram seed powder dosage for collected
water sample for acidic pH.
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Graph 5.8- Jar test results of Gram seed powder dosage for
collected water sample for acidic pH.

9)Jar test results of Gram seed dosage for collected water
sample for basic pH.
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Graph 5.9- Jar test results of Gram seed dosage for collected
water sample for basic pH.
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VI. CONCLUSION

From the anaysis of results obtained it is observed that
the mixture of natura coagulants, i.e. powder of MO seed
and gram seed powder with the chemical coagulant, i.e.
alumisvery productive.

Cost of treatment of water can be reduced by using
mixture of natural and chemical coagulant. Use of alum
can be reduced in large extent by adding MO and gram
seed powder.

The diseases caused by use of alum are prevented
simultaneously. 0.5: 0.5. 1 is the most effective
proportion of Alum, Gram seed powder and MO for the
low turbid, medium turbid and high turbid water.

Mixture of MO powder and gram seed powder aso
affects on pH of water and turns it to the range of potable
water, i.e. 6 to 7.5. It is also observed that these natural
coagulants attracts flocks and helps in reducing flocks
setting time of turbid water.

For the small water treatment plant the use of mixture of
natural and chemica coagulant is most efficient than the
use chemical coagulants only.

This is the most suitable method to treat water in regions
where MO is available in large extent such as South Asian
region.
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