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Abstract 

Water pollution has turned out to be a standout amongst the most major issues of the present development. Over the most recent 

couple of years extensive measure of research has been done on the capability of aquatic macrophytes for contamination 

evacuation or even as bio-markers for heavy metals in aquatic biological communities. Water hyacinth is one of the aquatic plant 

species effectively utilized for wastewater treatment. It is extremely effective in evacuating toxins like suspended solids, BOD, 

natural issue, heavy metals and pathogens. This paper essentially centers around the treatment of waste water utilizing the plant 

'water hyacinth' and has offered accentuation to the expulsion of heavy metals by the plant. Water hyacinth' could develop in 

sewage; they assimilate and process the toxins in wastewater, along these lines changing over sewage effluents to moderately clean 

water. Hence, the plants hold guarantee as a characteristic water purging framework, which could be set up at a small amount of 

the cost of a regular sewage treatment office. The examination led in such manner uncovered how proficiently wastewater could be 

dealt with utilizing the plant 'Water hyacinth. 
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1. Introduction 

Water shortage has been expanding everywhere throughout 

the world and in numerous nations may end up noticeably 

supreme by the year 2025. This issue turns out to be more 

anxious while perceiving that the seriousness of surface water 

pollution is an overall issue. To handle the issue, a few 

measures for reasonable water asset use have been created, of 

which wastewater recovery and reuse is right now one of the 

best needs. It was accounted for that household and Industrial 

releases are presumably the two most essential anthropogenic 

hotspots for metals in the water condition "Ref. [4]".  

The nearness of heavy metals in water are dangerous even at 

low fixations "Ref. [7]". Pollution of the biosphere with 

poisonous metals has quickened significantly since the start of 

the modern upset. Water hyacinth (Eichhornia crassipes) an 

aquatic plant which could effectively utilized for expelling 

different toxins from water consequently has awesome 

significance in wastewater treatment. It has an enormous 

potential for expulsion of the immense scope of 

contaminations from wastewater "Ref. [3]".  

 

Research Significance  

In this paper the principle center was around concentrate the 

proficiency of water hyacinth in expelling suspended solids, 

B.O.D, heavy metals for the most part chromium and copper 

from the waste water, and the impact of the development of 

water hyacinth on the pH of the waste water. To accomplish 

this target, water hyacinth was developed in engineered 

wastewater arranged by including shifting concentrate 

particles of Cr and Cu. The groupings of heavy metals, pH, 

B.O.D and aggregate broke up solids were noted in the waste 

water when developing water hyacinth and contrasted the 

outcomes and the standard esteems. 

 

2. Literature Review 

Wastewater could be any water that has been unfavorably 

influenced in quality by anthropogenic impact. It includes 

fluid waste released by local homes, business properties, 

industry, and horticulture and can envelop an extensive variety 

of potential contaminants and focuses "Ref. [9]". Regarded 

wastewater can be reused as savoring water, industry and in 

the restoration of regular biological systems. Despite the fact 

that the nature has an incredible ability to manage squander 

water and even pollution, with billions of gallons of 

contaminated and grimy water, it can't take the necessary steps 

alone. There are numerous advances for wastewater treatment 

that can help in re-building up and safeguarding physical, 

substance and natural respectability of water. Be that as it 

may, the effective and ecofriendly strategies needed in such 

manner  

 

Water Hyacinth  

Water hyacinth (E. crassipes.) is outstanding for its 

multiplication potential and the plant can twofold its populace 

in just twelve days. Water hyacinth is additionally known for 

its capacity to develop in serious dirtied waters. E. crassipes is 

very much concentrated as an aquatic plant that can enhance 

the profluent quality from oxidation lakes and as a principle 

segment of one incorporated propelled framework for the 

treatment of metropolitan, rural and modern waste waters 

"Ref. [6]". Every one conveys six to eight spirally organized 

succulent leaves that are delivered consecutively on a short 
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vertical stem. Petioles are bulbous and light with numerous air 

spaces which enable plants to glide on a water surface "Ref. 
[6]".  

Top petal has gold yellow spot circumscribed with blue line. 

Root arrangement of water hyacinth is dull blue in shading 

with various stolons. New plants are framed toward the finish 

of these stolons. Estimated from bloom best to root top E. 

crassipes for the most part achieve the stature of 1.5m and 

that's only the tip of the iceberg. At the point when developed 

in wastewaters water hyacinth is littler and it frequently 

achieves statures close to 0.5 to 1.2m. Development of water 

hyacinth is basically dependant on the capacity of the plant to 

utilize sun based vitality, supplement creation of water, 

culture strategies and natural variables. Plant development is 

depicted in two routes, right off the bat, by revealing the level 

of water surface secured of a timeframe and second and more 

helpful strategy is by announcing the plant thickness in units 

of wet plant mass per unit of surface zone.  

This aquatic plant repeated in both generative and vegetative 

ways. That implies new plants could be created from seeds or 

thy speak to clones got from stolon prolongation because of 

division of helper meristems of mother plant.  

 

 
 

Fig 1: Morphology of Water Hyacinth 
 

At first these new rosettes are connected to mother plant 

however stolons are extremely delicate so they could without 

much of a stretch broken empowering youthful people to glide 

away and states new zones. Just ten plants in only eight 

months could deliver a populace of 655,330 people.  

Water hyacinth is primarily imitated by generative means in 

its normal living space and it delivers vast number of seeds. 

The blooming time frame goes on for around fifteen days. 

When blooming cycle closes blossom stalk twists and the 

spike go under the water surface and seeds are discharged 

specifically into the water. Every inflorescence contains 

regularly 1 to 20 seed cases and container caries 3 to 250 

seeds. Regardless of the creation of this huge number of seeds 

there are just 3 to 3.4 seeds for each plant every year that 

could in the long run ready to develop.  

 

a) Ecological Factors  

The earth sound property of biological innovation is its 

capacity of asset recuperation and reuse. Water hyacinth could 

develop best in warm waters rich in macronutrients. Ideal 

water pH for the development of this aquatic plant is 

nonpartisan however it could endure pH esteems from 4 to 10. 

This vital trademark empowers E.crassipes to treat diverse 

sorts of wastewater. Optimal water temperature for 

development is 28-30oC. Temperatures over 33oC restrain 

encourage development. Ideal air temperature is 21-30oC. So 

if aquatic frameworks with water hyacinth are built in colder 

atmospheres it is important to fabricate nurseries for keeping 

up ideal temperature for plant development and advancement. 

Low air mugginess from 15% to 40% could likewise be a 

constraining variable for undisturbed development of water 

hyacinth. E.crassipes endures dry spell well since it could get 

by in wet residue up to a while.  

 

b) Effects of Heavy Metals  

Some heavy metals have bio-significance as follow 

components at the same time, the biotoxic impacts of a large 

number of them in human natural chemistry are of awesome 

concern. The expression "heavy metals" alludes to any 

metallic component that has a moderately high thickness and 

is dangerous or noxious even at low focus. To a little degree, 

they enter the body framework through nourishment, air, and 

water and bio-collect over some undefined time frame "Ref. 
[9]".  

Heavy metals includes lead (Pb), cadmium (Cd), zinc 

(Zn),mercury (Hg), arsenic (As), silver (Ag) chromium 

(Cr),copper (Cu) press (Fe), and the platinum composition 

components. On the off chance that the convergence of heavy 

metals surpasses their cutoff points in the drinking water, it 

can influence the human wellbeing. Prior trials demonstrated 

that at higher measurements they can cause liver and kidney 

harm and can even harm circulatory and sensory systems 

"Ref. [7]". The expulsion of heavy metals from sewage has 

accordingly gotten extensive consideration as of late.  

 

c) Mechanisms of Waste Water Treatment Using Water 

Hyacinth  

Aquatic macrophytes like water hyacinth take-up 

contaminants and stores in its biomass. These plants are called 

bioaccumulators as they aggregate the contaminants in their 

tissues "Ref. [5]". They have high resistance against 

contaminants like heavy metals and can ingest extensive 

amounts. This strategy for removing heavy metal from dirtied 

water bodies is called phytoextraction. The take-up of 

contaminants is by two strategies  

 Root absorption-The roots assimilate water together with 

the contaminants in water. The nearness of carboxyl 

compositions at the roots framework initiates a critical 

cation trade through cell film and this may be the 

component of moving heavy metal in the roots framework 

where dynamic absorption happens. In sewage 

frameworks, the root structures of water hyacinth (and 

other aquatic plants) give an appropriate domain to 

vigorous bacteria to work. Oxygen consuming bacteria eat 

nutrients and create inorganic compounds which thus give 

sustenance to the plants. The plants develop rapidly and 

can be gathered to give rich and important manure as well 

as the BOD (biochemical oxygen demand) value would be 

reduced in the sewage water. 

 Adsorption-The stringy and padded roots trap suspended 
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solids and bacteria, as well as give connection destinations 

to bacterial and contagious development. The 

contaminants get adsorbed to the root surface by the 

bacteria show there. It is additionally because of ionic 

awkwardness over the cell layer. 

 

3. Experimental Set Up 

Water hyacinth was gathered from three diverse local lakes. 

The analyses were directed in tank as well as in jars. This was 

done with a specific end goal to find out the productivity of 

the plant in removing the pollutants when they were utilized 

as a single plant in jars and also when they are utilized on the 

whole in tanks.  

 

a) Water Hyacinth grown in Tank  

A natural wetland was simulated in a RCC tank in which the 

water hyacinth was grown. A tank of size 3m x 2.5m x 1m 

having a capacity of 7.5m3 was built. The tank was loaded 

with 6000 liters of water. At that point the water hyacinths 

gathered were grown in the tank. 

 

 
 

Fig 2: Water Hyacinth grown in tank 
 

b) Water Hyacinth grown in Jars 

The jars with chromium and copper were then arranged 

separately into four treatments with two jars in each treatment. 

The samples gathered were placed in three of the four 

treatments and two jars were without plant as control as 

appeared in "Fig. 3" and "Fig.4". 

 

 
 

Fig 3: Experimental set up 

 

The standard methodology was carried out with known 

concentrations of chromium and copper. The change in pH, 

TDS, B.O.D, Cr and Cu concentrations were discovered at 

regular intervals using APHA techniques "Ref. [1]". 

 

 
 

Fig 4: The laboratory experimental set up 

4. Results and Discussions 

The experimental results of various tests conducted are shown 

below: 

 
Table 1: Characteristics of water sample collected for the 

Experiment 
 

 
 

The outcomes given in Table: 1 demonstrated that the quality 

of the water sample gathered is within the W.H.O standards 

"Ref. [2]". So the investigation was carried out by adding 

known concentrations of heavy metal i.e, 1ppm of Cr and 5 

ppm of Cu. 
 

a) Experimental Results borne out with the Chromium in 

the tank 
 

 
 

Fig 5: Variation of chromium concentration in the tank 
 

 
 

Fig 6: Variation of pH, BOD, TDS in the tank 
 

b) Results of Copper in tank 
 

 
 

Fig 7: Variation of copper concentration in the bank 
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Fig 8: Result of pH, BOD, TDS in Tank 

 

c) Results of experiments carried out in Jars with 

Chromium 

 

 
 

Fig 9: Result of Chriomimu 

 

 
 

Fig 10: Result of pH 

 

 
 

Fig 11: Results of TDS 

d) Results of experiments carried out in Jars with Copper 

 

 
 

Fig 12: Results of Copper in Jars 

 

 
 

Fig 13: Results of TDS 

 

 
 

Fig 14: Result of pH 

 

e) Discussions 

The after effects of the trials are carried out in the tank 

demonstrates that the plant has the ability to absorb heavy 

metals Chromium and copper from the waste water. The TDS 

values increased on placing the plants in the tank. This 

increase was because of the nearness of clay or other fine 

particles display in the plant roots. On ensuing days it 

demonstrated that the TDS value considerably decreased by 

the accumulation procedure of water hyacinth. There was 

diminishment in BOD also. The jars with plant demonstrated a 

considerable decrease in Cr and Cu concentrations. For jars 

without plant, the decrease of chromium and copper 

concentration was observed to be less. Thus we could infer 

that misfortune because of evaporation and settlement were 

less. There was no much change for pH. The pH value was 

observed to be in the vicinity of 6 and 8. The value of TDS 
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was discovered increasing. The outcomes obtained indicated 

that water hyacinth could be utilized as a compelling means 

for the removal of heavy metals from waste water if the same 

is utilized on the whole as done in the RCC tank. 

 

5. Conclusions 

The productivity of waste water treatment was communicated 

regarding the variation in pH, biochemical Oxygen Demand 

(BOD), total Dissolved Solids (TDS) and heavy metals when 

treatment. At the point when the plants were all things 

considered grown, the removal of pollutants from the water 

was high. The experimental outcomes have demonstrated that 

about 65% removal of heavy metals could be achieved by 

water hyacinth. The plants have also got the capacity to 

change over the accumulated biomass into biogas. This 

arrangement of treatment was savvy since cost of installation 

and maintenance was low. This framework could be furnished 

alone or together with different frameworks utilized for 

treating waste water. The present paper demonstrated the eco-

accommodating approach to sewage waste water treatment 

using aquatic plant Eichhornia. Since it was just a laboratory 

scale base - line ponder, promote investigations ought to be 

carried out in future on a large scale particularly focusing on 

phyto­remediation and asset utilization. 
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