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Abstract: Toxic heavy metal contamination of industrial wastewater is an important
environmental problem. Many industries such as electroplating, pigments, metallurgical
processes, and mining and leather industries release various concentrations of heavy metals.
Metal ions such as cadmium, nickel, chromium, copper, lead, zinc, manganese and iron are
commonly detected in both natural and industrial effluents. Heavy metal pollution has
become one of the most serious environmental problems today. The collected steel effluents
from Sastha electroplating industry located at Ambattur estate, Chennai. By using methods
like chemical precipitation, chemical coagulation for removing metal ions from effluents.
These processes may be effective or inexpensive, the heavy metal ions are present in high
concentrations. Adsorption process is one of the efficient methods for the removal of heavy
metals due to its simplicity, easiness in handling, availability of various adsorbents and more
efficiently removes the heavy metals at lower concentration levels. This necessitates the use
of groundnut shell for adsorption of heavy metals. At initial stage, both zinc and chrome
water having high concentration of toxic metals after the treatments the concentration level is
reduced and it is recharged into ground water.
Keywords: Industrial waste water, Toxic metals, Aluminium sulphate, Sodium hydroxide,
Filters, Activated carbon

Introduction: The removal of toxic metals
in industrial waste water. It is useful for
ground water recharge and free from land
and water pollution. An experimental work
is carried out in an effective and
inexpensive manner.

Literature Survey:
R Malik , D S Ramteke & S R Wate et
al.,(2006)[3] explains about the activation
of char with zinc chloride results in
considerable modification of its textural
and adsorption properties. The results
indicate that Groundnut Shell based
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Powdered Activated Carbon (GSPAC)
could be employed as low-cost alternative
adsorbent to commercial activated carbon
in the wastewater treatment for removal of
acid dyes. They mainly explains about the
activation of char with zinc chloride to test
its adsorptive nature.
GunatilakeS.k et al.,(2015)[1] explained
about the Physical and other common
chemical methods produce toxic sludge
which is unable to settle within industries.
Although chemical cost is high chemical
treatments is one of the most suitable
treatments for toxic inorganic compounds
produced from various industries which
cannot removed from any biological and
physical techniques. Physical separation
techniques are primarily applicable to
particulate forms of metals, discrete
particles or metal bearing particles.
ACTIVATED CARBON
(GROUNDNUT SHELL):

Groundnut shell is washed
thoroughly, dried, crushed, powdered and
sieved to 2mm.Heat in electrical furnace at
400c for 30 minutes. The powder is
impregnated by zinc chloride for 24 hours
at 100±5c and carbonized at 650◦c for 15
minutes. Then it is treated with Hcl for
removing of zinc chloride. The char is
treated with hot distilled water for
removing chloride and acidity. The

characterisation of adsorbent properties are
analysed. Recently, efforts have been
made to use cheap and readily available
agricultural wastes such as coconut shells,
orange peel, rice husk peanut husk and
saw dust as adsorbents to remove heavy
metals from waste water. We use
groundnut shell as the adsorbent.

FIG.1 ACTIVATED CARBON
POWDER (GROUNDNUT SHELL)
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The prepared activated carbon is mixed
with the water from the flocculation
process . Once the carbon is mixed with
the solution the reaction starts between the
activated carbon and the waste treated
water. The activated carbon prepared from
the groundnut shell is absorbed the heavy
concentrated material such as zinc and the
chromium from the industrial waste water.
Only those with the heavy toxic metals are
benefit by these activated carbon process
and they are absorbed and the toxic
concentration are reduced.
Hence the ash that are mixed with the
water after the absorbed process the water
are in muddy state and the colour are
changed due to the addition of the
ash(activated carbon).In order to remove
the water free from the ash particles we
filter the water after the adsorption
process. So the water are collected with
the low toxic concentration.
Experimental methodology
The collected water is first undergone for
the ph and the concentration test, after that
the water sample is increased the ph range
9 by adding sodium hydroxide so the
alkality of the water is increased . Then the
flocs are formed in the surface of the water
i.e here the chemical precipitation process
takes place.The metals with the heavy
concentration are float in the form of flocs

The formed flocs are removed using the
filters by keeping then four few hours.
Then the water is taken and the prepared
activated carbon is now added into it for
the removal of the remaining heavy
concentration of metals. In the process by
adding the activated carbon the adsorption
process is taken place . The activated
carbon after mixing in water kept for 1day
so that the adsorption takes place and the
toxic metals are removed. Then the water
is now made reduced to reduce the alkality
by adding Hydro Chloric Acid into it. Now
the water is having the quality to recharge
into the ground
TESTING AND RESULTS
pH test and the Concentration test

To find the power of hydrogen can be
tested by using the ph meter and for the
concentration test the Atomic Adsorption
Equipment is used following are the
apparatus and procedures of the test.
a. Water samples
b. Ph meter
c. Atomic adsorption
d.
e. Beaker
f. Electrodes
g. Coagulants
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pH test

SAMPLE INITIAL pH
VALUE

FINAL
pH Value

Zinc Plated
Water

6.63 6.8

Chrome Plated
Water

5.82 6.1

Concentration test
PARA
METER
mg/L

INITIAL
VALUES

FINAL
VALUES

SAMPLE 1 2 1 2
Arsenic 0.01 0.01 0.01 0.01
Cadmium 0.017 0.01 0.08 0.01

Chromium 0.024 136 0.012 0.85
Lead 0.016 0.03 0.014 0.03

Zinc 285 37 0.75 1.2

1. Zinc Plated Water
2. Chrome Plated Water
RESULTS AND DISCUSSION
The toxic metals in the industrial waste
water can be removed upto the minimum
concentration range of pollution control
board. pH and the concentration test have
been done to analyse its normal limitation
of CGWB. Here we collected steel
effluents from Sastha electroplating
industry located at Ambattur estate,
Chennai.
Chemical precipitation and coagulants are

the effective methods which does not
cause any environmental problems. Finally
the toxic metals have been completely
adsorbed by the groundnut shell ash. The
water quality ranges its normality on ph
and concentration. The treated water
should consists of toxic metals as per the
pollution control board which should not
exceeds that level. It should not cause any
harmful effect towards the living
organisms and does not affect the
environmental system. The treated should
be balanced in their pH and its
concentration. Initially the pH range of
zinc plated water is 6.63 and after the
treatment process the range of pH is 6.8.
For chrome plated water initially ph range
is 5.82 and the final range is 6.1.The initial
concentration range of zinc plated water is
285 (zinc) and after treatment process the
concentration range is 0.75. For chrome
plated water initial concentration is 136
(chromium) and final concentration range
is 0.85.
REFERENCES:
1. Dingwang Chen, Ajay K. Ray

Removal of toxic metal ions from
wastewater by semiconductor
Photocatalysis, Jour nal Chemical
Engineering Science 56 (2001)
1561}1570.

2. Gunatilake  S.K.  (2015)  Methods  of

International Journal of Pure and Applied Mathematics Special Issue

632



Removing Heavy Metals from
Industrial Wastewater, Journal of
Multidisciplinary Engineering
Science Studies (JMESS) ISSN:
2912-1309 Vol. 1 Issue 1, November
- 2015.

3. Inan.H, Anatoly Dimoglo,
¸Sim¸sek.H, Karpuzcu.M (April
2003): Olive oilmill wastewater
treatment by means of electro-
coagulation, Journal in Seperation and
Purification Technology36 (2004) 23–
31.

4. Kadirvelu.K, K. Thamaraiselvi, C.
Namasivayam Removal of heavy
metals from industrial wastewaters by
adsorption onto activated carbon
prepared from an agricultural solid
waste,Journal Bioresource
Technology 76 (2001) 63-65.

5. KonstantinoDermentzia,AchilleasChri
stoforidis ,Evgenia Valsamidou
(2011): Removal of nickel, copper,
zinc and chromium from synthetic
and industrial wastewater by
electrocoagulation,InternationalJourna
lof Environmental Sciences Volume
1, No 5 ISSN 0976 – 4402.

6. Malik.R ,D S Ramteke & S
RWate(2010) :Physico chemical and
surface characterisation of adsorbant
prepared from groundnut shell by zinc

chloride and its ability to absorb
colour, Journal in Detoxification of
metal-bearing effluents, page no203–
216.

7. Ming Hua, Shujuan Zhang, Bingcai
Pan, Weiming Zhang, Lu Lv,
Quanxing Zhang Heavy metal
removal from water/wastewater by
nanosized metal oxides: A review,
Journal of Hazardous Materials 211–
212 (2012) 317– 331.

8. Sarabjeet Singh Ahluwalia, Dinesh
Goyal Microbial and plant derived
biomass for removal ofheavy metals
from wastewater,Journal Bioresource
Technology 98 (2007) 2243–2257.

9. Srivastava N.K., Majumder C.B:
(2004) Noval biofiltration method for
the treatment of heavy metals from
Industrial waste water. Journal of
Hazardous Materials”, B112,pp
207213,page no111-117.

10. Ruchi Malik, Manisha mukherjee,
Aditya swami, Dilip S.Ramteke & Raj
kamal sarin(2012):Validation of
adsorption efficiency of activated
carbons through surface
morphological characterisation using
scanning electron microscopy
technique, Journal of Environmental
International 30:261-278.

International Journal of Pure and Applied Mathematics Special Issue

633



634


