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ABSTRACT 

The number of automobiles is increasing at an accelerated rate in every corner of 

our country. The increasing automobiles include two-wheeler as well as the four-wheeler. 

This has lead to the increase in concentrations of oil and grease and alteration in pH in 

wastewater streams, particularly, those passing nearby the automobile servicing stations, 

thus leading to adverse effects on the ecology of water bodies. Plants can be an interesting 

tool for treatment of Waste Water. The present study has been designed to explore the 

potential of two selected macrophytes Hydrilla verticillata and Azolla pinnatain the 

treatment of effluents discharged from the motor servicing stations.For the experiment the 

effluent samples from three different motor servicing centres were collected. Reduction of 

pH was found to be about 15% and that of oil and grease was found to be 30%.Finally, it 

is concluded that the plants selected for the study, i.e. Hydrillaverticillata and Azolla 

pinnatacan positively be employed for treatment of the effluents discharged from the 

automobile servicing stations. 

 

INTRODUCTION 

Wastewater, Biochemical, Chemical, 

Biotechnological Engineers and ground water 

remediation specialists are constantly 

confronted with the presence of Oils and 

Grease in the Water. It is often illegal to dump 

used motor oil into garbage cans, down kitchen 

sinks, drains, into sewers and rivers or even 

pour it on the ground (Alade et. al., 2011). 

Motor oil is used in automobile engines 

and it picks up a number of additional 

components from engine wear which includes 

iron, steel, copper, lead, zinc, barium, 

cadmium, sulphur, water, dirt, and ash 

(Ikhajiagbe, et. al., 2013; Hasan et. al. 2011). 
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Because of the additives and contaminants, 

used motor oil disposal can be more 

environmentally damaging than crude oil 

pollution. Exposure to used motor oil poses a 

danger to our health and is a hazard to the 

environment. These additives and contaminants 

may cause both short-term and long-term 

effects if they are allowed to enter the 

environment through our waterways or soil. 

Studies of oil spills dictate that it takes 

up to twenty years for an aquatic environment 

to return to a healthy condition. In aquatic 

communities, oil residue form coating over the 

organisms live there. When poured on the 

ground, oil can rapidly migrate through the soil, 

as reported by Dwivedi, et. al. (2006). 

Oil film on water can reduce the 

penetration of light into the water and, 

consequently, reduce the rate of photosynthesis. 

When photosynthesis is reduced, oxygen 

production is also reduced. The oil film may 

also inhibit the movement of oxygen from the 

air through the surface of the water. The 

reduction of dissolved oxygen in the water 

stresses animals living in the water. Oil can 

clog respiratorymechanisms; they may be 

passed along the food chain also.Some of the 

substances found in oil can affect the nervous 

systems of living things. This reduces their 

ability to find food or reproduce. Some of the 

oil components evaporate into the air and 

dissolve into the water. Many of these light end 

compounds are known carcinogens and 

mutagens.  

Some studies for removal of oil and 

grease have been conducted, with some 

limitations. Baig, et. al. (2003) studied the 

effectiveness of gravity separation and 

dissolved air floatation for the removal of oil 

and grease from industrial and domestic 

wastewaters and about 85% removal efficiency 

was achieved in removal as emulsified oil from 

the wastewaters. Abioye, et. al. (2012) in their 

study related to biodegradation of used motor 

oil in soil using organic waste amendments 

showed that bioremediation can be an 

alternative green technology for remediation of 

hydrocarbon-contaminated soil. 

Lone et. al. (2008) explained that 

Phytoremediation involves the use of green 

plants to decontaminate soils, water and air. 

They also added that it is an emerging 

technology that can be applied to both organic 

and inorganic pollutants present in the soil, 

water or air.Ishak, et. al. (2012) conducted 

biological treatment of refinery wastewater 

through activated Sludge System and the results 

were quite convincing.The role of micro-algae 

in the treatment of wastewater has been 

highlighted by Abdel-Raouf et. al. (2012). 

Thus, plants can be an interesting tool 

for in situ remediation of waste waters. 

Phytoremediation is a biotechnological 

approach of culturing selected aquatic plants in 

polluted water, which during the process of its 

growth metabolises the pollutants, thereby 

reducing the pollution level of the aquaculture. 

Selection of the suitable plants for aquaculture 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Lone%20MI%5Bauth%5D
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is done on the ground of a variety of 

parameters, particularly, sensitivity and the 

level of tolerance to the prominent pollutant 

and its growth rate. 

The objective of this study is application 

of biotechnological approach for treatment of 

effluent of motor servicing centre, with special 

reference to removal of oil and grease and for 

the control of pH.On the basis of the literary 

reports (Deval,et. al., 2012; Sharma, et. al., 

2005; Garbisu et. al., 2002; Singh et. al., 2013; 

Dwivedi et. al. 2015; Prajapati et. al., 2013)two 

plants were selected for this studyHydrilla 

verticillata and Azolla pinnata.  

MATERIALS AND METHODS 

Different motor service centers of 

Gorakhpur were visited to record that how they 

release their waste in drains. After that it was 

decided to find out easiest and economical 

solution to the problem, without affecting the 

environment. 

Three study sites have been selected for 

the study and collection of the water samples. 

The study sites are indicated in figure 1 and 

they are, Study Site 1: RKBK, Study Site 2: 

Beer Honda and Study Site 3: Paradise Honda. 

 

Figure 1: Plate showing the selected study sites (SS) in Gorakhpur 

Experimental Design 

Aquaculture experimental setup was 

designed which consisted of nine set of 

aquarium with water collected from the three 

different study sites in three replicates. The 

selected macrophytes were allowed to grow in 

the polluted water for ten days. 

After the treatment for ten days the final 

reading of change in the selected parameters 

were recorded and compared to the initial 

values. For the ease of convenience and 

understanding, mean value readings from the 

three replicated of the selected three study sites 

is reported. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Garbisu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12462482
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Estimation of oil and grease was done 

through the Soxhlet Extraction procedure and 

pH was estimated by Electrometric method 

(4500-H
+
B). 

RESULT AND DISCUSSION 

The collected data regarding the change 

in the value of pH and oil and grease, as a result 

of ten day phytoremediation is expressed in the 

figure 2 and 3 respectively. Initially pH was 

measured for all the samples before treating 

with macrophytes. This is represented in the 

graph as BT i.e. before treatment. The BT pH 

of all the water samples varies from 8.4 to 8.8. 

After phytoremediation treatment for ten days 

the pH range of the water samples reduces to 

approximately neutral range. 

 

Figure 2: pH of motorservice center waste 

before and after the treatment with plants 

In the case of oil and grease the initial reading 

of the water samples was recorded to be 7.8, 

8.0 and 8.3 for study site 1, 2 and 3 

respectively. After the phytoremediation 

experiments for the ten days the oil and grease 

content reduces to 5.2, 5.6 and 6.0 respectively 

for the water samples of the selected three 

study sites 1, 2 and 3 respectively. 

 

Figure 3: Oil content (ppm) of motor service 

centre waste before and after treatment with 

plants 

Summary of the experimental findings 

is shown in table 1. It shows that with help of 

the selected two macrophytes we can reduce the 

oil content & pH of waste water sample 

maximum upto 33% and 15% 

respectively.Abdel-Raouf, et. al. (2012) 

reported that Microalgae culture is also useful 

for wastewater treatments, because it provides a 

tertiary biotreatment coupled with the 

production of potentially valuable biomass, 

which can be used for several purposes. Thus, 

future prospect of the study also suggests using 

lower plants also for remedial purposes. 

Table 1: Change in pH and Oil and Grease as a result of phytoremediation for ten days treatment.

Service 

center 

pH Oil and Grease(ppm) 

Initial 

Reading 

Final 

Reading 

% 

Change 

Initial 

Reading 

Final 

Reading 
% Change 

SS1 8.5 7.6 11 7.8 5.2 33 

SS2 8.8 7.5 15 8 5.6 30 

SS3 8.4 7.7 8 8.3 6 28 
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Hence with this experiment we can say 

that these macrophytes are useful for treatment 

of waste water discharged from automobile 

servicing stations. This technology is a green 

technology and hence it does not have any side 

effect. It can be implemented at small as well as 

large scale. It is cost effective process. 

Mirbagheri and Moayed (2006) concluded that 

removal of heavy metals through biological 

methods is possible and moreover, it is feasible 

to treat biologically the mixing of motor vehicle 

industries effluent and sanitary wastewater up 

to the ratio of one to one, if guided exactly and 

scientifically. Thus, mixing two different type 

of polluted water can have synergistic effect on 

the process of phytoremediation. 
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