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Abstract: The treatment of electroplating industrial effluent by coconut husk was carried out by analyzing the
physico-chemical parameters of the effluent such as pH, salinity, calcium, magnesium, phosphates, nitrates,
BOD; 30T and total solids using standard methods. The efficiency of coconut husk was tested by using it in
different quantities such as 25, 50, 75 and 100 grams for five days. As a result, it was found that 100 grams of
coconut husk exhibited greater treatment efficiency and significantly reduced the salinity, calcium, magnesium,
phosphates, nitrates and BOD in the treated effluent. Thus, it is evident that this biological treatment using
coconut husk is cost effective and eco-friendly.
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1. INTRODUCTION

Effluents from various processing industries such as electroplating is reported to contain high
amounts of heavy metal ions, such as nickel, iron, lead, zinc, chromium, cadmium and copper
(Konstantinos et al., 2011). The presence of these heavy metals in industrial wastewaters is of serious
concern because they are highly toxic, non-biodegradable, and carcinogenic and their continuous
deposition into receiving lakes, streams and other water sources within the vicinity causes
bioaccumulation in the living organisms. These perhaps, could lead to several health problems like
cancer, kidney failure, metabolic acidosis, oral ulcer, renal failure and many more (Booker, 2000).
Effluent from electroplating industry is of serious concern because just about 30-40% of the metals
used during plating processes are effectively utilized i.e. plated on the articles. The remaining
percentage of the metals contaminates the rinsing waters used during electroplating process.

The rinse water used during electroplating process contains about 1000 mg/L toxic heavy metals,
which must be controlled to an acceptable level, in accordance to environmental regulations
worldwide, before being discharged to the environment [1]. Due to different degree of hazardous
problems associated with heavy metal pollution, treatment of affected wastewater is very essential in
order to allow human and industrial effluents to be disposed of without bringing about any of the
mentioned associated dangers to human health, aquatic life or causing avoidable damage to the natural
environment [2].

Many techniques have been investigated for the removal of pollutants dyes from waste waters.
Currently, the principal methods of treatment involve biological, physical and or chemical processes
such as microbial degradation [3], chemical oxidation [4]and adsorption technology using activated
carbon prepared from various agricultural wastes [5,6]. Adsorption on activated carbon is one of the
most effective processes but the high cost of such adsorbent has motivated many researchers to search
for alternative low cost adsorbents [7].

Today, attention has been focused on the development of low-cost adsorbents as alternative adsorbent
materials. The successful removal of pollutants using low cost adsorbents has been carried out by
Hameed and coworkers such as grass waste [8], jackfruit peel [7] chitosan/oil palm ash [9], durian
peel [10], papaya seeds and rattan sawdust [11]. Besides Hameed and co-workers, other researchers
have developed low cost adsorbents such as coconut mesocarp [12], guava leaf powder [13], almond
shell [14] and chitosan bead [15].

In the present investigation, an attempt has been made to study the potential of coconut husk as
adsorbent to treat electroplating industrial effluent. In general, coconut consists of 33-35% of husk.
At present, coconut husk is used as fuel for coconut processing, as a domestic fuel and as a source of
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fiber for rope and mats. To make better use of this cheap and abundant agricultural waste, it is
proposed to use coconut husk as an adsorbent.

2. MATERIALS AND METHODS
2.1. Collection of Sample

The electroplating industrial effluent was collected in five litre polyethylene containers from
Jaihindpuram at Madurai and brought to the laboratory for analysis.

2.2.Physico-Chemical Analysis of the Collected Effluent

The samples collected were analyzed for pH, temperature, colour, odour, salinity, calcium,
magnesium, phosphates, nitrates, BOD3; 30C and Total Solids (TS). The techniques and methods
followed for collection, preservation, analysis and interpretation are those given by APHA [16].

2.3. Coconut Husk Preparation

The coconut husk was obtained and washed repeatedly in water. It was then sun-dried and finely
chopped in order to increase the active sites for adsorption.

2.4. Sample Analysis

Five litres of the electroplating industrial effluent sample was taken in four containers each and about
25, 50, 75 and 100 g of coconut husk were added to these samples respectively. The samples were
occasionally stirred well and incubated for five days. After incubation, the samples were filtered and
analyzed for pH, temperature, colour, odour, salinity, calcium, magnesium, phosphates, nitrates,
BOD;30C and Total Solids using standard methods [16].

3. RESULTS AND DISCUSSION

The results of physico-chemical properties of electroplating industrial effluent are shown in Table 1.
The Indian Government has fixed tolerance limits for various parameters such as TS, BOD, salinity,
calcium, magnesium and phosphates (Table 2). The calcium, magnesium and phosphate levels were
higher when compared to tolerance limits. In general, the wastewater generated from electroplating
industries is found to contain high degree of pollutants with high Total solids.

Tablel. Physico-chemical properties of electroplating industrial effluent

S.No. Parameter Quantity
1 Temperature (C) 30

2 Colour Golden yellow
3 pH 7.5

4 Odour Nil

5 Salinity (ppt) 3.112

6 Calcium (mg/l) 3040

7 Magnesium (mg/l) 816

8 Phosphates (mg/I) 145

9 Nitrates (mg/1) 321

10 BOD; 30C (mg/l) 0.114

11 Total Solids (mg/1) 3000

Table2. Comparison of tolerance limits and observed level of parameters in electroplating industrial effluent

S.No. Parameter Tolerance limits Observed values
1 Colour Colourless Golden Yellow
2 Odour Odourless Odourless
3 BOD; 30C (mg/l) 4.0-6.0 0.114
4 Total solids (mg/l) 100 3000
5 Phosphates (mg/l) 0.43 2.17
6 Calcium (mg/l) 100 3040
7 Magnesium (mg/l) 30 816

The salinity values were less than 1ppt set by the World Health Organization [17] and Standard
Organisation of Nigeria [18]. This implies that the waters are not saline. In the present study, the
salinity value of electroplating effluent was higher than the permissible limit and after treatment with
coconut husk the level was reduced. The hardness of water is not a chemical parameter, but indicates
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the water quality mainly in terms of calcium and magnesium. The hardness has no known adverse
effect [19]. The level of calcium concentration was greater in control when compared to that of the
treated samples. The highest value of calcium and magnesium were noted in untreated sample while
lowest value was found in 75 and 100g of coconut husk treated effluent. The concentration of calcium
is always greater when compared to that of magnesium because of its high solubility rate [20]. The
concentration of calcium and magnesium declined with the increase in the quantity of coconut husk
which is due to the adsorption quality of the coconut husk (Fig 1 and 2).
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Figl. Changes in calcium of electroplating industrial effluent after treatment with coconut husk
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Fig2. Changes in magnesium of electroplating industrial effluent after treatment with coconut husk

The phosphate levels were generally high exceeding the 5 mg/L set as standard in South Africa and
Nigeria [21, 18]. Persistence of high concentration of phosphates at this level in the surface water for
a long time may lead to eutrophication of the water body, which can reduce their recreational use and
also endanger aquatic life. The levels of phosphates declined with the increase in the quantity of
coconut husk which is due to the adsorption quality of the coconut husk (Fig. 3).
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Fig3. Changes in phosphates of electroplating industrial effluent after treatment with coconut husk
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Higher concentration of nitrates in water causes a disease called “Methaemoglobinaemia” or known
as “Blue-baby syndrome” [22]. Excessive levels of nitrates in drinking water have caused serious
illness and sometimes death [23]. In the present study, decrease in the levels of nitrates and total
solids was observed at 100g of coconut husk treated effluent (Fig 4 and 5).
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Fig4. Changes in nitrates of electroplating industrial effluent after coconut husk treatment
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Fig5. Changes in total solids of electroplating industrial effluent after coconut husk treatment
4. CONCLUSION

Coconut-based agricultural wastes have been extensively studied as biosorbents for the removal of
diverse types of pollutants from water and found to be the most effective absorbents among several
agricultural wastes. Coconut husk, which is regarded as a waste, can be converted into a value added
product, which has an extensive application for removing pollutants from effluents produced by
various industries.
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