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Abstract

Biosorption is a physico-chemical binding of a substance to biological material. Water 
hyacinth has been successfully utilized for the removal of chromium (VI) from waste water 
samples. The plants were divided in to two part (i) root (ii) foliage. Each part was dried at 
750C for 48 hours and then its weighed was taken. The tissue samples weight then ash in the 
muffle-furnace at 3500C for 5 hours. Ash samples were digested with acids (HNO3, HCl) and 
diluted with 100 ml of distilled water. The detection of chromium (VI) carried out by Atomic 
Adsorption Spectrophotometer (AAS). This method of removing chromium from water is cost-
effective, eco-friendly and has been shown to be effective in laboratory studies.
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INTRODUCTION

India is a major contributor to the industrial1 

effl uent problem2 in the region, with many of 
these facilities releasing large amounts of waste 
water containing Cr (VI) into the surrounding 
environment. Two tanning methods are used 
in  leather tannery. Vegetable tanning or chrome 
tanning. Approx 90% of tanneries around the world 

today use salts of trivalent chromium (chromium 
(III) hydroxide sulphate) for tanning. The main 
hazards related to chromium (III) can oxidized to 
chromium (VI) at very low pH values when oxygen 
is present. Chromium (VI) is a toxic metal3 that can 
be harmful to both humans and the environment 
if released into the water sources in excessive 
amounts.

In Uttar Pradesh particularly in and around 
Kanpur upto 70-80 percent tanneries are located 
on the bank of river Ganga.4 In Kanpur, tanneries 
generate large amount of waste water as a result 
of the leather processing operations5, which can 
contain high levels of chromium (VI). Chromium 
(VI) is widely used in various industries, such 
as leather tanning, wood preservation and 
electroplating, which can lead to its release into the 
environment in the form of effl uent. Tanneries must 
reduce chromium level in their effuents.6 The ability 
of biological materials7 to concentrate pollutants, 
often too many thousands of time the level in the 
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surrounding environment has long been known.8 
The use of water weeds, such as water hyacinth, to 
remove chromium from tannery effl uent is a highly 
effective and sustainable solution.

To mitigate the negative impacts of chromium 
(VI)9 on the environment, various methods have 
been developed for removing it from effl uent. 
One such method is the use of water weeds, such 
as water hyacinth10, to absorb chromium (VI) from 
the water. Water hyacinth is a highly effi cient and 
low-cost method for removing chromium (VI) from 
effl uent. This plant has the ability to absorb and 
accumulate heavy metals, including chromium 
(VI), from the water due to its high biomass11 and 
extensive root system. The absorption process 
is a result of the interaction between the heavy 
metal ions and the organic compounds in the 
water hyacinth. Studies have shown that water 
hyacinth is highly effective in removing chromium 
(VI) from water, with removal effi ciencies of upto 
95%, observed in some cases. Further more, water 
hyacinth has a relatively fast removal rate, making 
it an ideal method for removing chromium (VI) 
from effl uent in real-time. In addition to its removal 
effi ciency, water hyacinth is also a sustainable 
method for removing chromium (VI) from effl uent. 
The plant is non-toxic, renewable12 and can be 
grown easily in a variety of water sources. More 
over, water hyacinth is a versatile plant that can 
be used for other purposes, such as for bio-fuel 
production13 and as a source of food for livestock. 
So, water hyacinth is an effective, low-cost and 
sustainable method for removing chromium (VI) 
from effl uent. By utilizing the absorbent properties 
of this water weed, industries14 can reduce the 
release of chromium (VI) into the environment 
and help to protect both human health15 and the 
environment.16 The suitability of this method 
will be tested for industrial use. Biosorption of 
heavy metals will studies on water weed (water 
hyacinth) for removal of Chromium. The effect of 
pH and uptake time will be investigated to achieve 
maximum absorption. 

METHODOLOGY

The tannery effl uent obtained from the tanneries 
at Jajmau in Kanpur bank of Ganga River. Plant 
weighed approx 5 to 7 Kg allow growing in 5 plastic 
containers, which have 20 litres capacity. 

AR grade chemicals use in acids digestion 
(HNO3, HCl). The ratio of water and effl uents are 
given in the table 1. pH of tannery effl uents was in 
between 7 to 8 approx.

Table 1: Preparation of Sample

Sample Water (%) Effluent (% )

1 0 100

2 50 50

3 80 20

4 90 10

5 100 0

After 15 days observation the plant were divided 
in root and foliage (bunch of leaves). Root and 
foliage both are dried for 48 hours at 75ºC. Dried 
plant tissue were grounded with a mill tissue 
sample weighed approx. 0.3 gm were ash in a 
muffl e furnace at 350 ºC for 5 hours.

These ash samples were digested with acids 
(HNO3, HCl) and diluted with 100ml of distilled 
water digested plant samples and water were 
analyzed for chromium by atomic absorption 
spectrophotometer. The pH of the effl uents which 
was taken from tanneries is near to neutral or basic 
in nature.

RESULT AND DISCUSSION

Fig. 1: Presence of Chromium in different samples of EC 
plant root

Fig. 1. Shows that in sample no. 1 (100% effl uent) 
absorb 36 %, sample no. 2 (50% effl uent) absorb 
27%, sample no. 3 (20% effl uent) absorb 14% and 
sample no. 4 (10% effl uent) absorb 7% Cr (VI).

It means that the samples which have higher 
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Fig. 2: Presence of Chromium in different samples of EC 
plant foliage
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concentration show higher percentage of Cr 
(VI) absorption. This indicates that the Cr (VI) 
is absorbed by root of waterweed Eichhornia 
crassipes (EC).

Similarly, in Fig. 2 absorption of Cr (VI) also 
observed by foliage of water weed Eichhornia 
crassipes (EC). Presence of Cr (VI) in sample no. 
1 (100% effl uent) absorb 16%, sample no. 2 (50% 
effl uent) absorb 8%, sample no. 3 (20% effl uent) 
absorb 3%, sample no. 4 (10% effl uent) absorb 1% 
Cr (VI).

It reveals that maximum Cr (VI) absorbed 
by roots than the foliage. The mechanism of 
biosorption in hydrosphere plant are same as 
lithosphere. The oxygen released by photosynthesis 
of water hycinth gets dissolved into water. This 
dissolved oxygen is used by water hycinth plants 
for respiration. This water hyacinth can tolerate 
heavy metals in the substrate up to a threshold 
concentration. In addition to the ability to tolerate 
high concentrations of Chromium these plants can 
actively take them up and accumulate them in 
their parts. The removal of Cr (VI) metal by water 
hyacinth (EC) plant root are maximum absorption 
then the foliage. Thus with the help of this scientifi c 
work we can use the water weed EC in removing of 
Cr (VI) from tannery effl uent.

CONCLUSION

The toxic metals pollution is global issues. 
The toxic metals are most frequently identifying 
problems in the aquatic ecosystem. Excellent 
removal capabilities of the water hycinth (EC) for 
several metals of environmental concern were 
known. These result indicated the possibility of 
using water weed to removal of chromium in 
tannery effl uents which pose an environmental 
problem. Water hyacinth has been used successfully 
to remove heavy metal. This proves removal of 
chromium for industrial effl uent is very effective, 
rapid and cheap.
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