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Abstract- Focusing on the present scenario of water pollution the author of this paper wish to suggest an experimental 
and economic idea of industrial effluent treatment6. Chromium is one of the toxic heavy metal present in effluent of 
Electroplating2,10 industry. Hexavalent chromium is a known carcinogen and a designated hazardous pollutant5. The 
study was undertaken to investigate the removal of total chromium (both hexavalent and Trivalent) from waste water of 
Electroplating industry employing chemical treatment method, in order to bring down the concentration of chromium up 
to permissible limit. Chromium present in hexavalent form was reduced to trivalent form by using reducing agent’s viz.; 
sodium metabisulphite and ferrous sulphate. The dependency of reduction on pH was studied, a decrease in reaction rate 
with an increase in pH from1.0 to 5.0 was observed. It was found that proper combination of chromium reduction 
followed by precipitation method yielded waste water that can meet the discharge limits. Precipitation was done using 
lime under certain pH condition at which the solubility of metal is minimum. In case of chromium; its solubility is less 
when pH is around 7.5 - 8.  The pH is controlled by addition of lime which is required to be added for precipitation. Thus
lime plays a very important role in chemical treatment of waste generated in electroplating units.
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I. INTRODUCTION

Electroplating and metal finishing industry use chromium plating heavily because chromium finish has wide range 
of application due to exceptional protective properties and decorative appeal.
Although hexavalent chromium, offer many advantages, it is also potentially hazardous when released into water 
bodies. Hexavalent chromium is a known carcinogen7 and a designated hazardous pollutant. Because of hexavalent 
chromium's high toxicity and cost for treatment and disposal, the industry has to focus on reducing or eliminating its 
use. In present study author tried to enunciate an economical and less tedious method to minimize the concentration 
of Chromium in effluent.

Chemical transformation technique: - By these methods we can transform the constituent in less hazardous form 
mainly by precipitation. In chemical transformation technique hazardous waste is transformed to solid waste by 
precipitation. Generally people like to treat the waste by adding precipitants to get metal ions precipitated in the 
form of hydroxides and sulphides. Later the precipitates are filtered and diluted with the help f water because non 
metals cannot be treated by this treatment method. The dilution activity reduces the non metal contents. Chemical 
transformation method is very effective in treatment and removal of metals. But it is not very capable in treatment of 
non metals like chlorides, phosphates, hydroxides, nitrates carbonates, bicarbonates. After chemical treatment the 
waste free from metals needs to be diluted for proper disposal. 
Use of chemical treatment method

Treatment Chemical used Application Result

Precipitation Sodium hydroxide/

calcium hydroxide

Effluent containing heavy 

metal ions

Metal ions get precipitated as 

hydroxide

Coagulation Alum, sodium aluminate ferric 

chloride,

polyelectrolyte

Pre treatment Removes colloidal turbidity, speed up 

settling rate
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II. MATERIAL AND METHOD

Waste water in electroplating industry typically originates from stripping operations, unrecoverable contamination 
of electroplating solutions, or use of processing solution with finite utility life.
Chromium was determined using the principle3 that chromium is oxidized by permanganate to chromate. Chromate 
forms a violet complex with diphenylcarbazide which is measured spectrophotometrically at 540nm using a Jasco 
V-530 UV –Visible spectrophotometer with matched 10 mm quartz cuvetts.
. 

Chromium8 present in hexavalent form was reduced to trivalent form by using sodium metabisulphite as reducing 
agent. The dependency of reduction on pH was studied, a decrease in reaction rate with an increase in pH from1.0 to 
5.0 was observed.
Precipitation6,9 was done using lime under certain pH condition at which the solubility of metal is minimum. In 
case of chromium; its solubility is less when pH is around 7.5-8.  The pH is controlled by addition of lime which is 
required to be added for precipitation. Thus lime plays a very important role in chemical treatment of waste 
generated in electroplating units

III. RESULT AND DISCUSSION

During the study is the concentration of total chromium in mg/l was determined. Chromium in its naturally 
occurring state is highly insoluble. Because of its low solubility, its concentration is usually low in natural water. 
Due to the contamination of water by industrial effluent its level increases dangerously. The permissible limit for 
total chromium is 2.0 mg/l. Study of the untreated effluent of metal finishing1 industry revealed that the 
concentration of total chromium exceeded the permissible limit. During the study concentration of chromium was 
found to be ranging from 4.8 – 1.8mg/l. There are mainly two reasons for this wide variation in concentration of 
metal:- 
(i) Whenever spent bath is discharged in the effluent the concentration of that metal increases considerably. This is 
reason for the sharp increase in the concentration of chromium.
(ii) Amount of work done inside the unit.

PARAMETER Sample 1 Sample 2 Sample 3 Sample 4

Before treatment
Total Chromium in mg/l 4.8 2.9 3.2 4.6

PARAMETER Sample 1 Sample 2 Sample 3 Sample 4

After treatment
Total Chromium in mg/l 0.2 0.1 0.2 0.2
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FIG 1. Concentration of chromium in mg/l before treatment

FIG 2. Concentration of chromium in mg/l after treatment
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