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The main objective of this work is comparing the effectiveness of alum as a
chemical coagulant and M.oleifera as natural coagulant for treating river
water. In this study, the water sample was collected from Cauvery River, at
Srirangam, Trichy. Various concentration of alum viz 15,25,35,45 ppm and
M.oleifera viz 10,20,30,40 ppm were taken. Before and after treatment of
river sample were analyzed of physical parameters like pH, Turbidity, TDS,
Electrical conductivity and chemical parameters like Total Hardness,
alkanity, Chloride, Fe. The present study discussed that treating turbid water
from river with alum and Moringa oleifera as coagulant and for further

purification required simple sand filtration assembly for rural people
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INTRODUCTION

About 1.3 billion people still lack safe drinking water and more than 6 million children die from diarrhoea in
developing countries every year (Litherland, 1995). Only 61% of people in under

Corresponding Author: Tel: +91-9176366249.

Email: sethul021@gmail.com

Developing countries are estimated to have access to a potable water supply, greater in urban than rural areas, and
36% to sanitation, greater in urban than in rural areas (WHO, 1998). However, in many parts of the world river
water which is used for drinking purposes can be highly turbid (Sureshsundar and Sugir, 2003).

The turbidity is conventionally removed by treating the water with expensive chemicals, many of which
are imported at great cost and these are frequently unavailable. Large water treatment centers to the water
purification by adding coagulants to the water such as alum. The production of drinking water is a major problem of
developing countries and particularly those in tropical area of Africa. There are serious problems regarding the water
supplies in the towns with high density of population, because the quantity and quality of groundwater are not
sufficient to ensure the total potable water demands.

It is necessary to use surface waters to produce potable water. Surface waters composition (natural organic
matter, turbidity) depends of season and geographic area. Physico-chemical method is commonly used in drinking
water treatment plants in order to remove turbidity and natural organic matter (Edzwald et al., 1999).

In the water treatment step involving coagulation is conducted by physico-chemical modification of
colloidal particles that characterize the color and turbidity by adding coagulant chemicals, reduce the forces
responsible for keeping the particles apart and suspended (Richter, 2009). Naturally occurring coagulants are usually
presumed safe for human health. Earlier studies have found the Moringa oleifera seeds are non-toxic, and
recommended its use as coagulant in water treatment in developing countries. Moringa oleifera is the best natural
coagulant discovered so far that can replace alum (Eman N.Ali et al., 2009).
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Material and Methods

Alum and good quality of dried Moringa oleifera (drumsticks) were selected and wings and coat from seeds
were removed. Fine powder was prepared by using mortar and pestle and this powder was directly used as
coagulant. Water samples for study purpose were collected from Cauvery River at Trichy, Tamilnadu. The water
quality parameters were checked before and after treatment. Doses of seed powder i.e. 10, 20, 30, and 40 mg/l were
chosen.

The coagulant was mixed with drinking water sample and kept on the shaker for 45 min at 110 - 120 rpm.
The settling time was 1 - 2 hours (depending on the water turbidity). After sedimentation, supernatant of treated
water was used for test. The water quality parameters were checked for physicochemical as per standard methods
(Srivastava et al., 2011) before and after the treatment. The efficiency dose of M. oleifera seed powder was
determined (Maithi, 2004).

Result and Discussion

The water samples were collected from Cauvery River, Srirangam, Tamilnadu, following drinking water
quality parameters were analyzed before and after the treatment of various doses of MOSP and Alum are listed in
the Table 1.In this study using alum and Moringa seed as a coagulant. The initial turbidity of river water was
observed as 27NTU which beyond the limits of WHO standards. It was observed that after treatment with alum,
turbidity was decreased to 4.7NTU at a dose of 25ppm.

The turbidity was decreased due to destabilization mechanism could be adsorption and charge
neutralization(Madsen et al.,1987).The initial pH of river water was observed as 7.4.During the analysis, pH was
slightly decreased at alum dose of 35 and 45ppm.

The pH was observed in alkaline nature after treated with Moringa seed powder. Before the treatment
Electrical conductivity was observed as 575 uS/cm .

After treated with Moringa seed powder, electrical conductivity was reduced to 310 uS/cm at a dose of
40ppm.The permissible limit of electrical conductivity is 280 -330uS/cm as per WHO standard. The total hardness
of the river water was 96 mg/l. The hardness was reduced from 96mg/l to 42 mg/I after treated with Moringa seed
powder.

According to Suleyman and Lilian (1995) stated that M.oleifera reduce hardness in water through
adsorption and inter-particle bridging. Before treatment, TDS of river water was 341mg/l. After treated with alum,
TDS was slightly reduced rather than treated with Moringa seed powder.

Alkanity of the present research work was 84 mg/l for river water. After treated with Moringa and alum ,
alkanity slightly decreased due to precipitation of insoluble products of reaction between Coagulant and hardness
causing ions(Srivastava et al.,2011).The other characteristics of river water likes fluoride, sulphate , Chloride, Fe
were not effectively reduced after treated with alum and Moringa seed powder as a coagulant.

Table 1
Raw ALUM Moringa Seed Powder
Parameters Water (50 NTU) (50 NTU)
15 25 35 45 10 20 30 40

ppm ppm ppm ppm Ppm ppm ppm ppm
Turbidity(NTU) 27 11.2 8.4 5.4 3.1 6.1 4.7 5.1 6.2
pH 7.4 7.1 7.2 6.3 6.2 7.3 7.1 7.4 7.3
Electrical 575 509 521 525 534 370 355 356 310
Conductivity(uS/cm )
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Total Hardness(mg/l)
TDS(mg/l)

Alkanity (mg/l)
Flouride (mg/1)
Sulphate(mg/l)

Chloride(mag/l)
Fe(mg/1)

96

341

84

0.8

69

49

1.61

96

346

82

0.8

73

49
0.9

96

354

81

0.8

78

49
0.79

96

357

79

0.8

81

49
0.37

96

363

76

0.8

87

49
0.24

48

250

83

0.8

69

49
0.79

42

240

82

0.8

69

49
0.44

43

212

82

0.8

69

49

0.70

40

238

82

0.8

69

49

0.89

Physical -Chemical analysis of Cauvery river water with alum and Moringa seed powder

Table 2
Raw Water ALUM Moringa Seeds
Parameters
50 NTU 35 ppm 20 ppm

Turbidity(NTU) 50 5.4 4.7
pH 7.4 6.3 7.1
Electrical Conductivity 501 525 355
(uS/cm)

Total Hardness(mg/l) 96 96 42
TDS(mg/l) 341 357 240
Alkanity (mg/l) 84 79 82
Flouride (mg/l) 0.8 0.8 0.8
Sulphate(mg/1) 69 81 69
Chloride(mg/l) 49 49 49
Fe(mg/1) 1.61 0.37 0.44

Optimum dosage of Alum and M.oleifera at 50NTU

The water sample taken from Cauvery River has the turbidity of 37 NTU turbidity the optimum dosage of alum and
Moringa Oleifera seed were identified as 35 mg/l and 20 mg/l respectively.
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