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Abstract: Agriculture is the important process of cultivating food and some other materials.
The necessity of the agriculture is more. In Tamil Nadu, large amount of agricultural
lands are available. Especially in hilly region some kind of special vegetables are
cultivated. It includes carrot, beet root, potato, raddish, etc,. Some of those vegetables are
washed with water before it comes to the market for sale. The surrounding of Ooty
contains nearly 240 washing plants. Each plants are using more than 5000 litres of water
in a single day to wash carrots. This waste water is directly mixed with water bodies like
river. It may cause water pollution, soil erosion, growth of micro-organisms like bacteriae.
So it needs to be recycled and reused for the same or various purpose. As the advanced
technologies for the recycling or treatment process are economical, an alternate change is
needed. The raw sample of carrot cleaning water is collected from Ketti Palada of Nilgiri
District. This water is first coagulated with some natural coagulants such as Lime Powder,
Aluminium Sulphate, Ferric chloride, Industrial Grade Alum, Powdered Stone Alum
(Potash Alum) and the turbidity content is tested. As the turbidity decrement is better when
coagulate with the powdered stone alum (potash alum), it is chosen to use in the natural
filter media set up. This natural filter media set up contains a PVC pipe having 135mm
diameter and 700mm height, cotton layers, aggregate (10mm and 20mm in size) layers,
river sand, filter paper and potash alum. The basic tests for both raw and treated water
have done and the results are compared. These tests include pH, Turbidity, Calcium
hardness, Total hardness, Total dissolved solids (TDS), Total Suspended Solids (TSS),
Sulphate, Nitrate, Phosphate, Chloride and coagulation tests. Another overhead tank
contains normal tap water for backwash purpose. This treatment process is effective and
low cost.

Keywords- vegetable waste water, filter media, alum

INTRODUCTION

In July 2019, The Nilgris District Administration ordered people to install the
treatment plant to treat the waste water obtained by washing the carrots and other vegetables
like beet root, raddish, etc., before releasing it in the river or other water bodies. More than
6000 hactares of land in Nilgris are used for the agricultural purpose in which half of the
quantity is used for growing carrots. The formers are using chemical fertilizers and pesticides
to increase the yield and to get rid of the pests. When the carrots and other vegetables are
washed in the water, these chemicals are mixed with water and pollute it.

The threat of mixing this waste water in water bodies is more. So, the method of
disposing this water should be more protective one. Recycling of this waste water is the best
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way to this problem.
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Characteristics of carrot cleaning water
The carrot cleaning water contains some bacteria, silt contents and more dissolved
solids. The initial tests were done for this raw sample of carrot cleaning water and the results

are tabulated below [Table 1].
Initial Test

Table 1 Initial test results of raw sample

Volume 07, Issue 11, 2020

s.no Tests Values UNIT

1 pH 7.4

2 Turbidity 99| NTU
3 Total dissolved solids 1000 | mg/l
4 Total suspended solids 1000 | mg/l
5 Sulphate 78.63 | mgl/l
6 Phosphate 5.004 | mgl/l
7 Chloride 150 | mg/l
8 Nitrate 57.975| mg/l
9 Total Hardness 450 | mgl/l
10 Calcium Hardness 250 | mg/l
11 Calcium 100.2 | mg/l

Materials and Methodology

The materials which are used in this experiment are, cotton, river sand, aggregate and
PVC pipe of 135mm diameter and 700mm height, Lime Powder, Aluminium Sulphate, Ferric
chloride, Industrial Grade Alum, Powdered Stone Alum (Potash Alum).
The raw sample of carrot cleaning water is mixed with powdered stone alum. The
amount of alum used is 10 grams per litre (10g/l). After mixing of alum this water is taken in
an overhead tank and filtered through the low-cost filter media set up.

Lime Powder

Calcium hydroxide is known as lime. It can be obtained in the form of colourless
crystal or white powder. It is used as a flocculant and coagulant in waste water treatment. It
forms a fluffy charged solid. It can be settled down and the

turbidity of the water can be removed. (Fig.1)

Fig.1 Lime powder
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Aluminium Sulphate

Aluminium sulphate is mostly used in the drinking and the waste water treatment
process. It coagulates the suspended impurities in the water and allows them to settle down.
It is the most common coagulant used in the water treatment

methods. (Fig.2)

Industrial Grade Alum

Ammonium iron (I11) sulphate is known as industrial grade alum. It is also known as
ferric ammonium sulphate. It is the weakly violet crystals in octahedral shape. It is a good
coagulant used in industries. (Fig.3)

Powdered Stone Alum

Potassium alum is manufactured in the industries by adding potassium sulphate with
aluminium sulphate solution. Potassium alum is used in the water purification process, in the
dyeing process, in fire proof textiles, in the food industries and in leather tanning. It used as
deodorant for aftershave treatment, to stop bleeding. (Fig.4)

Natural filter media set up and process

Fig.2 Aluminium sulphate

Fig.3 Industrial Grade Alum

Fig.4 Powdered stone alum
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Fig.5 Layout of filter media Fig.6 Filter media set up

A PVC pipe of 135mm diameter and 700mm height is fixed on an even surface. At
the bottom, 20mm space is provided for the collection and settlement of water. Above that, a
layer of filter paper is placed. Above that, a 100mm layer of coarse aggregate size of 20mm,
10mm layer of cotton, 400mm thick layer of river sand, again a 10mm cotton layer and
100mm thick layer of mixer of 10mm and 20mm aggregates are placed from bottom to top.
Above that a 10mm cotton layer is provided. Above all 70mm freeboard is provided to avoid
the overflow of water from the filter set up. This filter media is connected with two overhead
tanks and required inlet and outlet pipes. One tank is carrying the waste water to be treated in
which the coagulant is added in the amount of 10g/l to what the inlet pipe is connected. The
outlet pipe is connected with collection tank. The second overhead tank is used for the back-
wash purpose. This experiment set up is shown in Fig.5 and Fig.6.

The back wash in this set up is provided as per the principle of hydrostatic
equilibrium. The water for backwash is allowed through the filter from bottom to top without
using any electrical or mechanical energy. As the level of water in the tube connecting
backwash tank and filter set up is increased, the water level inside the filter media set up is
automatically raised according to the principle of hydrostatic equilibrium. After the
backwash, the treatment process can be repeated.

3.1 Coagulation test procedure

Jar test apparatus is used for the coagulation test. The coagulants are added in the
dosages of 0.5gm,1gm,1.5gm,2gm,2.5gm and 3gm in the different six beakers. The beaker
contains the same amount of sample water(300ml). This apparatus is having six steel paddles
which ensures the good mixing of coagulant with sample water. Initially, the speed of the
paddles is 100rpm. In this speed mixing is allowed for 2 minutes. Then this speed is reduced
to 40 rpm and allowed to agitate for 30 minutes. Then the process is stopped and a 60minutes
is given for the settlement of particles without any disturbance. The turbidity and coagulation
test apparatus are shown in Fig
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Fig.8 Jar test apparatus

The results obtained from the various physical and chemical tests are tabulated and

given below.
Table 2 Determination of Turbidity
Turbidity Values
S.No Coagulants
0.5 19 1.5¢ 29 2.5¢ 39
g
1 Aluminium sulphate 1.1 1.3 1.1 1.2 2.4 3.6
2 Industrial Grade alum 2.6 10.2 24 36.6 46.3 41.5
3 Lime 5.8 13.8 12.2 18 59.3 64.2
4 Stone alum (Potash alum) 2.4 1.2 2 2.3 1.7 1
Fig:3 Determination of Turbidity Optimum dosage
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According to the above results, while adding 3g of the stone alum in, it 300ml of
sample gives the better results than others. So, it is chosen as the optimum dosage. The
dosage is selected as 10g/l to treat the water.
Comparison of results on Carrot cleaning water and treated water

Table 3 Comparison between waste water and treated water

Carrot Treated | Permissible | Desirable
$.n0 Tests cleaning water |  water limits limits | YNt
1 pH 7.36 7.26| 65t085 |-
2 Turbidity 81.48 0.03 5 10 NTU
3 Total dissolved solids 1000 500 500 2000 mg/l
4 Total suspended solids 500 200 mg/I
5 Sulphate 58.7 48.7 200 400 mg/I
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6 Phosphate 120 2.428 mg/l
7 Chloride 250 145 250 1000 mg/I
8 Nitrate 3.41| 0.0038 45 - mg/I
9 Total Hardness 300 250 200 600 mg/I
10 | Calcium Hardness 150 145 mg/l
11 | Calcium 60.11 58.11 mg/I

Desirable limit is the limit above which the water cannot be used for the drinking or
any other purposes. But when there is no alternate source, this limit may be tolerated.
Permissible limit is the limit beyond which the water cannot be used even there is no other

alternate sources.
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Fig.10 Comparison between waste water and treated water

Fig.11 Waste water and treated water

The Fig.9 shows the raw and treated water. According to the test results obtained, it is
clear that the turbidity of sample water is reduced in a huge level after treatment. The other
test results are also modified within the permissible limits by treatment. It shows the

treatment process giv
Conclusion

es the effective results.

In this experimental study, it is found that the results were obtained are satisfactory.
This method is more effective for decreasing the high turbidity. Very low amount of
coagulant is used in the treatment process. So, there won’t be any health issues for people.
The vegetable cleaning water is treated in a good way. The treated water can be used for
drinking or any other purpose. The filter set up gives good performance and also it is a
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simple and economical process. The village farmers can also use this treatment method
easily.
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