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Abstract 

The proposed invention relates to a method for estimating heavy metals contamination in the 

liquid using atomic absorption technique, comprising the steps of; collecting different amount 

of liquid samples from different location in plastic bottles, after that preserving the collected 

liquid samples by adding few drops of nitric acid, subjecting the preserved samples to toxic 

heavy metals analysis treatment by making use of an atomic absorption spectroscopy, and 

later comparing obtained result with standard value to determine the amount of toxic metals 

present in the analyzed contaminated liquid samples.  
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1. Introduction 

Water is a transparent and non-toxic fluid, and considered to be one of the most essential 

basic necessities for the survival of the life.[1] As chemical compound, a water molecule 

contains one atom of oxygen and two atoms of hydrogen that are joined together by 

chemical bonds (sharing of electrons between the two atoms that are chemically 

reacting).  It exists in all three forms, such as solid, liquid, and gases, and has neutral pH 

value of 7.  It has density of about 997 Kilogram/meter cube, boiling point of about 100 

degree Celsius, and melting point of about 0 degree Celsius[2]. It has molecular formula 

of H2O and molecular mass of about 18.01528 gram/mole[3]. Heavy metals are defined 

as metallic chemical elements with adequately high densities, high atomic mass and 

atomic number. The most common heavy metal pollution in water comes from the 

mining industries. Conventionally heavy metals detection in water was carried out by 

using atomic absorption spectrometry[4]. Initially the different water samples were 

collected from the different locations. The collected samples were added into the high 

density polyethylene bottles (HPDE). Later the collected samples were washed with the 
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nitric acid solution. The digestion of water samples were carried out with aquaregia 

(HNO3 67%; HCl 37%=3:1).  The obtained solutions were mineralized with performed 

using a Berghof MWS-2 microwave digester. The total metal content in the water were 

estimated by using flame atomic absorption spectrometry (FAAS) or graphite furnace 

atomic absorption spectrometry (GFAAS)[3]. As it was observed that this method do not 

determine the toxic metals content in the water with more accuracy. It was examined it 

do not determined the trace amount of toxic metals present in the water during the 

detection process. In order to overcome aforementioned problem there is need to develop 

a method that can efficiently determine the amount of poisonous heavy metals present in 

the water and also determines the amount of trace metals present in the polluted liquid. It 

is economic and eco-friendly in nature[5].  

 

2. Experiment 

 

The proposed invention relates to a method for estimation of toxic heavy metals content in the 

liquid by making use of an atomic absorption spectroscopy technique, for enhancing the quality 

of the liquid so as to make it suitable for desired use.  The method of estimating toxic heavy 

metals content in the liquid using atomic absorption spectroscopy comprises of the following 

steps: a) specific amount of liquid samples are collected from the different location in 250ml of 

plastic bottles[6], b) the collected liquid samples are preserved with the addition of few drops of 

nitric acid as strong oxidizing agent[7], c) the preserved samples are subjected to toxic heavy 

metals detection treatment using  an atomic absorption spectroscopy,  and d) the obtained results 

are compared with standard amount of heavy metals required in the liquid samples to measure 

the exact amount of toxic heavy metals present in the contaminated liquid samples, wherein the 

liquid used herein is preferably water[8]. 

S.NO. Haevy 
metal 
in 
mg/L 

Raigarh(S1) Pussore 
(S2) 

Kodatarai(S3) Bonda(4) 

1 Cd 0.009 0.003 0.005 0.004 

2 Fe 1.20 0.08 0.89 0.79 
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3. Result and conclusion 

 

The method is basically used to determine the exact amount of toxic heavy metals 

concentration in the liquid samples using atomic absorption spectroscopy technique. It is 

cost-effective in nature and is helpful in determining the traces amount of toxic metals 

present in the liquid sample with high accuracy. After analysing the different liquid 

samples collected from different location, it is observed that the four parameters, such as 

temperature, pH, total dissolved solids, hardness, does not crossed the maximum level of 

permissible parameters. 
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