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ABSTRACT: Phytoremediation is one of the eco-friendly novels, efficient cost effective and an innovative method of
biotechnology for ecological pollution management. A systematic study was carried out to know the physico-chemical
characteristics of domestic waste water and the treatment based on the Phytoremediation method. Results of the initial
values and results after the treatment were significantly changed proving that the Phytoremediation is the only
technique may decrease the pollution load. The Physicochemical parameters estimated were the dissolved oxygen,
BOD, COD, chloride, calcium, total alkalinity, total dissolved solids, turbidity and total hardness. The analysis of DO
shows that there is significant change in its level after the Phytoremediation treatment i.e.4.1 to 10.4 mg/litre. The
analysis of BOD shows that there is significant decrease in its level after the treatment i.e.35.4 to 12.6 mg/litre. The
analysis of COD shows that there is decrease in its level after the treatment i.e.36.1 to 13.8 mg/litre. The analysis of
Chlorides shows that there is decrease in its level after the treatment i.e.35.4 to 11.7 mg/litre. The analysis of Calcium
shows that there is significant change in its level after the treatment i.e.78.9 to 16.8 mg/litre. The analysis of Total
alkalinity shows that there is decrease in its level after the treatment i.e.178.1 to 32.4 mg/litre. The analysis of TDS
shows that there is significant change in its level after the treatment i.e.234.1 to 26.8 mg/litre. The analysis of Turbidity
shows that there is significant change in its level after the treatment i.e.16.5 to 5.5 mg/litre. The analysis of Total
hardness shows that there is significant decrease in its level after the Phytoremediation treatment i.e.78.2 to 23.08
mg/litre.Phyto remediation technique is the need of present era to curb environmental issues.
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I. INTRODUCTION

Land and water are very precious natural resources on which rely the overall sustainability of agriculture and the
civilization of the mankind. Unfortunately, they have been subjected to optimum exploitation and severely degraded or
polluted due to manmade activities. The pollution includes point sources such as discharge, effluents and solid
discharge from various industries, vehicle exhaustion and metals from smelting and mining units, and nonpoint sources
like soluble salts (natural and artificial), use of insecticides and pesticides, disposal of wastes from industrial and
municipalities in agriculture and excessive use of the fertilizers [1, 2, 3]. Each source of pollution has its own damaging
effects on the plants, animals and ultimately to health of human beings, but those that add heavy metals to soils and
waters are of major concern due to their persistence in the surrounding and carcinogenicity to the human beings. They
cannot be disposed biologically but are only transformed from single oxidation state or organic complex to another one
[4, 5]. Therefore, any kind of pollution poses a great threat to the environment and human health. Phytoremediation
requires more effort than simply planting vegetation and, with less maintenance, considering that the contaminant will
disappear. Phytoremediation requires thorough understanding of the processes that need to occur, the plants selected
and what needs to be done to ensure overall plant growth. Screening studies will be important in selecting the most
efficient plants. Determination of the applicability and efficacy of phytoremediation is likely to be needed on a site-
specific basis, at least until the method becomes firmly proven and established. Phytoremediation requires a
commitment of the resources and time, but has the significant potential to provide a low expenditure and
environmentally acceptable alternative to conventional remedial methods at appropriate sites. Phytoremediation takes
advantage of the natural processes of any plant. These processes generally include water and chemical uptake,
metabolism, exudates release into the soil which leads to contaminant reduction and the physical and biochemical
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effects of plant roots. In last few years the water pollution has become one of the most burning environmental issues at
global level. Generally water is never pure in chemical sense. It contains many impurities of various types dissolved as
well as suspended matter. When toxic matter enter lakes, streams, rivers, oceans and various water bodies, they get
dissolved or lie suspended in water and get sediment. This results in the deterioration of water quality, which affects
over the aquatic ecosystems. Contaminants can also seep down and severely affect the groundwater. Polluted waters are
turbid, unpleasant, having bad smell, and mostly unfit for drinking, bathing, washing and various purposes [6].

II. RELATED WORK

Phytoremediation describes the treatment of environment contamination by use of plants. Several workers have
carried out studies to check potential of various plant species to treat diverse wastewaters and removal of toxicants
[7,8,9, 10, 11, 12, 6]. Phytoremediation is limited to surface area and the depth which is generally occupied by the
roots, slow growth and low biomass require sustainable commitment. With plant based systems of remediation, it is
impossible completely to prevent the leaching of pollutants into groundwater. The survival of the plants is mostly
affected by toxicity of contaminated land and general condition of the soil. Plant based bioremediation methods
have received attention as strategies to clean up polluted soil and water. Diverse plant species show variation in
their performance [6].

III. METHODOLOGY

Aurangabad is one of the fast growing, renowned industrial region and which is best known for its Industrial auto
cluster and brewery industries. The average temperature observed in summer month max 43°C and min. 28°C and in
winter temperature max 32°C to 5°C. The basic sources of irrigation are streams and wells. Ground water plays a
crucial role for irrigation needs as well as domestic sector. The Study area covers the Aurangabad in between 74 to 76
degree east longitude and the longitude 19 to 20 degree north [13]. The systematic scientific analysis of domestic
waste water was carried out to assess the physicochemical properties and the Phytoremediation treatment was given
by using Azolla Pinnata plant. Domestic wastewater was taken from a Residential area in Aurangabad city. The work
was carried out continuously for five months i.e. January to May month of 2021. Fresh weight of 300 Gms of Azolla
Pinnata was grown by providing suitable conditions in cement tank of 175 cm breadth, 250 cm length and 75 cm
depth, containing domestic waste. Physicochemical parameters were assessed before and after the treatment as per the
standard methods [14].
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Fig.1. Study area map
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IV. EXPERIMENTAL RESULTS

Among all the types of environmental contamination, water pollution is one of the most serious threat to public
health especially in the developing and under developed regions, as drinking water quality in these countries is poorly
managed [15, 16]. The rigorous study was carried out of domestic waste water was carried out to assess the
physicochemical properties of water by using Azolla Pinnata plant. The Physicochemical parameters analysed before
and after Phytoremediation treatment were dissolved oxygen, BOD, COD, chloride, calcium, total alkalinity, total
dissolved solids, turbidity and total hardness.

Table: 1. Minimization in pollution load after Phytoremediation method by using Azolla Pinnata plant

Months June July August September October

Initial | Final Initial Final Initial Final .. Final .. Final

. . . . . . Initial . Initial .
Parameters readin | reading | readin | reading | readin | reading . reading . reading
reading reading

g S g S g S s s
Dissolved 021 5 9.1 3.1 8.2 4.1 103 | 28 | 112 3.06 | 105
(mg/L)
BOD(mg/L) 22.5 10.2 30.1 8.8 32.5 10.4 354 12.6 25.8 12.7
COD(mg/L) 19.5 14.8 22.6 15.6 314 16.5 30.5 12.4 36.1 13.8
Chloride(mg/L) 354 11.7 30.2 18.7 25.7 12.8 24.9 14.6 21.5 13.2
Calcium(mg/L) 65.8 16.5 70.2 21.5 78.9 16.8 714 19.9 48.9 20.7
Total
Alkalinity(mg/ | 115 gs2 | DT 657 | 151 56 | 1781 34 156. 1 955
L) 5 2 1 2
TDS(mg/L) 189.4 54.1 ;45' 56.2 204 52.8 ?34' 26.8 isg' 56.7
)T“rbldltY(NTU 9.8 35 102 | 42 11.6 4.9 165 | 55 155 | 3.9
Total
Hardness(mg/L 89.7 23.5 95.8 33.5 65.7 35.6 48.8 24.5 78.2 23.08
)

Estimated values have been tabulated in table no. 1 and graphically represented in Graph no. 2 to 10. The analysis of
DO shows that there is significant change in its level after the Phytoremediation treatment i.e.4.1 to 10.4 mg/litre. The
analysis of BOD shows that there is significant decrease in its level after the treatment i.e.35.4 to 12.6 mg/litre. The
analysis of COD shows that there is decrease in its level after the treatment i.e.36.1 to 13.8 mg/litre. The analysis of
Chlorides shows that there is decrease in its level after the treatment i.e.35.4 to 11.7 mg/litre. The analysis of Calcium
shows that there is significant change in its level after the treatment i.e.78.9 to 16.8 mg/litre. The analysis of Total
alkalinity shows that there is decrease in its level after the treatment i.e.178.1 to 32.4 mg/litre. The analysis of TDS
shows that there is significant change in its level after the treatment i.e.234.1 to 26.8 mg/litre. The analysis of Turbidity
shows that there is significant change in its level after the treatment i.e.16.5 to 5.5 mg/litre. The analysis of Total
hardness shows that there is significant decrease in its level after the Phytoremediation treatment i.e.78.2 to 23.08
mg/litre.
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Fig. 2: Initial and final values of DO (June to October 2021)
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Fig. 3: Initial and final values of BOD (June to October 2021)
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Fig. 4: Initial and final values of COD (June to October 2021)
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Fig. 5: Initial and final values of Chlorides (June to October 2021)

Calcium(mg/L)

- 78.9 —
4 L.

A
4

80

60

40

20

0 T T T T T T T T T T T

2 o o o 2

SRS RS S S JNC S -
LSRN I SR R s
& & 2 A C A L A
2D AV AY > AY > N e N

T X IFF &L

& & AR & &

Fig.6: Initial and final values of Calcium (June to October 2021)

Total Alkalinity(mg/L)

178.1
200 157.5 165.2 156.2

150

100

IJIRSET © 2022

Fig.7: Initial and final values of Total Alkalinity (June to October 2021)

|  AnISO 9001:2008 Certified Journal |

8155


http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

AR}

IJIRSET

| e-ISSN: 2319-8753, p-ISSN: 2320-6710| www.ijirset.com | Impact Factor: 8.118|
[[Volume 11, Issue 6, June 2022||

| DOI:10.15680/I1JIRSET.2022.1106185 |

TDS(mg/L)

250
200
150
100

Fig.8: Initial and final values of TDS (June to October 2021)
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Fig.9: Initial and final values of Turbidity (June to October 2021)
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Fig.10: Initial and final values of Total hardness (June to October 2021)
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V. CONCLUSION

The present study will be very beneficial to overcome the issues like pollution and contamination of domestic water.
The present analysis shows that some crucial parameters were potentially improved after the treatment given by Azolla
Pinnata plant species. The analysis of DO shows that there is significant change in its level after the Phytoremediation
treatment i.e.4.1 to 10.4 mg/litre. The analysis of BOD shows that there is significant decrease in its level after the
treatment i.e.35.4 to 12.6 mg/litre. The analysis of COD shows that there is decrease in its level after the treatment
1.e.36.1 to 13.8 mg/litre. The analysis of Chlorides shows that there is decrease in its level after the treatment i.e.35.4 to
11.7 mg/litre. The analysis of Calcium shows that there is significant change in its level after the treatment i.e.78.9 to
16.8 mg/litre. The analysis of Total alkalinity shows that there is decrease in its level after the treatment i.e.178.1 to
32.4 mg/litre. The analysis of TDS shows that there is significant change in its level after the treatment i.e.234.1 to
26.8 mg/litre. The analysis of Turbidity shows that there is significant change in its level after the treatment i.e.16.5 to
5.5 mg/litre. The analysis of Total hardness shows that there is significant decrease in its level after the
Phytoremediation treatment i.e.78.2 to 23.08 mg/litre. The present study carried out by using standard biotechnological
methods.
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