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ABSTACT 

The investigation aims to determine the 

concentration level of heavy metals (HMs) in ten 

groundwater samples are collected surrounding the 

industrial area in Mambattu in S.P.S.Nellore district 

of Andhra Pradesh state in India. The existence 

contamination of heavy metals(HMs) causes a 

serious problem around the universe due to the 

several sources, toxicity, accumulative behavior, 

and non-biodegradable property. Some parameters 

such as pH, hardness, and electrical conductance are 

used to analyze for each metal. A simple hot plate 

digestion procedure was employed using acids 

(HNO3, HCl) and developed to determine the 

concentration of these metals Cadmium(Cd), 

Copper(Cu), Iron(Fe), Lead(Pb), Manganese(Mn), 

Nickel(Ni), and Zinc(Zn) in water by atomic 

absorption spectrometry(AAS) technique. This 

shows that the presence of Cd, Cu, Fe, Pb, Mn, Ni, 

and Zn in the study area has a significant influence 

on health. Especially, Cu, Cd, Fe, and Zn exhibited a 

high significance toxicity effect even at lower 

concentration levels of metals(HMs) and these are 

higher than the permissible limit compared  by the 

World Health Organization(W.H.O.).  

Keywords: Heavy metals(HMs), Groundwater, 

Parameters, Atomic absorption spectrometry(AAS). 

INTRODUCTION 

Water is important for all life of existence at 

the globe. Water pollutants have ended up a 

non-stop increasing problem on the earth, affecting 

the human and animal lives in all aspects. Water 

pollution is the infection of consuming water 

through the poisonous pollutants generated with the 

aid of the anthropocentric (human activities). All 

pollution is very harmful to the environment. Water 

pollution through enterprise is without problems the 

maximum full-size form of water pollution in all 

countries around the world. Nowadays, society is 

concerned regarding the final results of heavy metal 

(HMs) ions in the surrounding environment. The 

fantastic increase in the use of heavy metals(HMs) 

over the past few a long time has unavoidably 

resulted in a multiplied flux of steel substance in the 

aquatic environment. Industrial waste-water 

contains a higher amount of metals(HMs) that could 

pollute the water when it's far discharged to nature. 

Toxic metals of unique concern inside the remedy of 

industrial waste-waters include Cadmium(Cd), 

Chromium(Cr), Copper(Cu), Lead(Pb), 

Mercury(Hg), Nickel(Ni), and Zinc(Zn). These 

metals are one of the maximum toxic types of water 

pollutants. Waste-water containing these 

metals(HMs) originated especially from steel 

plating facilities, mining operations, fertilizer 

industries, tanneries, batteries, paper industries, and 

insecticides galvanizing plants, stabilizers, 

thermoplastics, pigment manufacture, etc. [1]. At 

the start of the earth, there has been no 

contamination but speedy urbanization and 

industrialization have completed into the water, air, 

and land contamination[2]. These industries 

discharge metals(HMs) and waste-water at once or 

not directly into the environment in all countries. 

Due to their toxicity and non-biodegradability, they 

tend to accumulate in a residing organism. These 

metals is the generic period for metallic factors 

having an atomic weight better than 40.04 (the 

atomic mass of Ca) [3]. The contamination of heavy 

metals(HMs) almost always follows a cyclic order: 

Industry, atmosphere, soil, water, foods, and human. 
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Although toxicity and the resulting chance of human 

fitness of any contaminant and metalloid at 

exceptionally low levels can purpose damaging 

effects [4-6]. Local and metropolitan waste washing 

from a saltbox and so on can also taint these 

everyday sources. Our exam was caused by the 

decay of floor water nice basically alongside ruining 

nature. Physic o-Chemical Characteristics of 

groundwater of numerous pieces of nations 

contemplated by several creators[7]. The Physico – 

concentration attributes of the groundwater in 

S.P.S.Nellore city and its encompassing territory are 

examined by standard strategies[8]. The presence of 

toxic and polluting metals(HMs) in waste-waters 

from commercial effluents, water supplies, and 

mine waters, and their elimination has received 

much attention in recent years.The scientists and 

environmental engineers are, therefore, dealing with 

a tough challenge of cost-effective treatment of 

waste-water containing metals(HMs) are very toxic 

and carcinogenic[9]. Indiscriminate discharge of 

commercial effluents into the surroundings is main 

to the contamination of water our bodies along with 

groundwater. Contamination of groundwater 

sources lead(Pb) to a serious groundwater pollutant 

problem[10]. Due to lack of ok infrastructure and 

resources, the waste is not nicely collected, treated, 

and disposed of; leading to accumulation and 

infiltration causing groundwater contamination. The 

hassle is more excessive in and around large cities as 

also diverse clusters of industries. In a lot of those 

regions, groundwater is the most effective source of 

consuming water[11-13], accordingly, a massive 

populace is uncovered to hazard of ingesting 

infected water, Metals incidence in water and 

sediment indicate the presence of natural as well as 

anthropocentric (human activities) sources[14]. 

Measurement of how simple or acidic the water is a 

sure location can be finished through measuring 

pH[15] and are diagnosed as one of the vital water 

parameters that may be used to decide the real 

physico-chemical fame of a sure aquatic area[16], 

heavy metal pollutants are taken into consideration 

to be one in every of the most pronounced problems 

threatening water quality[17-19], Industrial 

sports[20], municipal waste-water discharge[21], 

unsustainable agricultural practices[22], and visitors 

sports all-cause heavy metal pollutants of 

ecosystems[23]. 

 

 

MATERIALS AND METHODS 

In the present study ten groundwater samples 

were collected industrial surrounding areas in 

Mambattu in S.P.S.Nellore district of Andhra 

Pradesh state in India as listed in Table 1. The 

effluent water from these industrial zones is 

incessantly disposed of into the water, soil and later 

accumulates into plants. The population in these 

regions is underneath risk of ecological 

contamination. All chemicals and reagents used 

were of high purity analytical grade (analytical 

reagent grade). HCl (37%), HNO3 (69–72%), and 

H2SO4 (98%) were used to digest the samples while 

corresponding metal detection. Calibration 

standards of each metal were prepared by 

appropriate dilution of a stock solution of 1000 ppm. 

Mill i-quarter  (Mill i-Q) water was used for 

making the standard solution, rinsing glassware, and 

washing sample bottle. A one liter capacity 

polythene bottles were used for collection of 

groundwater samples. These polythene cans were 

washed first with tap water, soaked in Nitricacid 

solution overnight to remove any impurities, and 

then washed with Mill i-Q water. Finally, at the time 

of sampling, the polythene bottles were rinsed with 

the sample water, recapped, and labeled before 

collection of sample areas.  

Ten different industrial surrounding samples 

were collected from different locations in table-1. 

The samples were acidified with 10% nitric acid 

stored and were later conveyed to the laboratory for 

analysis. The samples were first acidified with 

concentrated HCl to adjust the pH, and concentrated 

HNO3 was added to each 50 ml acidified sample 

and allowed to evaporate slowly in a hot plate, 

reducing the volume to about 10–20 ml. All the 

samples were analyzed within 2 days after sample 

collection. The digested samples cool to room 

temperature. They were then filtered through 

What-man’s 0.45 μm filter paper and the final 

volume was adjusted to 50 ml with Mill I-Q water 

and stored. Our studies focused on these metals Fe, 

Cd, Pb, Cu, Mn, Ni, and Zn. Metals were dissolved 

in acid HNO3 and made up to one liter in a volume 

metric flask. Analysis of Samples the  heavy 

metals(HMs) level in water depends on the 

physicochemical parameters of water here we have 

focused on pH, heavy metals of Cd, Cu, Fe, Pb, Mn, 

Ni, and Zn. 
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Results and discussion  

The analyze ten groundwater samples were 

reported as compared with WHO (World Health 

Organization) permissible limits. The PH, 

concentration of heavy metals in groundwater 

sample of Cd, Cu, Fe, Pb, Mn, Ni, and Zn in 

table-2.Based on PH ranges from 7.12-7.94 was 

slightly basic. 

Iron(Fe): The iron concentrations reported 

maximum eight (S1, S2, S5 to S10) areas are 

higher than permissible limits, low range in S3, and 

higher range in S7 areas in the graph(1a). 

 

Copper(Cu): The Copper concentration reported 

higher in three (S5, S6, and S7) areas permissible 

limits. Low range in S3 and higher range in the S7 

area depicted in the graph(1b). 

 

Cadmium(Cd): The Cadmium concentration 

reported higher in nine (Except S9) areas than 

permissible limits. Low range in S9 and higher 

range in S7 area pictorially represented in a 

graph(1c). 

 

Lead(Pb): The Lead concentration reported all are 

lower ranges compare with permissible limits. 

 

Zinc(Zn): The Zinc concentration reported higher 

in two (S8 and S9) areas than permissible limits. 

Low range in S1 and higher range in S8 presented 

in the graph (1d) and here I worthy to inform some 

values of Nickel(Ni) and Manganese(Mn) are 

reported. 

Table-1: Details of Sampling Locations. 

Sampling place Sampling number 

  Konduru         S1 

  Akkampeta         S2 

  Andagundala         S3 

  Kadaluru         S4 

  Pulivendra         S5 

  Graddagunta         S6 

  Chenugunta         S7 

  Kattava         S8 

  Sundarapuram         S9 

  Narayanapuram         S10 

 

Table-2: Concentration of heavy metal ions in groundwater samples(in ppm). 

.NO. PH Iron 

( Fe ) 

Copper 

( Cu ) 

Cadmium 

( Cd ) 

Nickel 

( Ni ) 

Lead 

( Pb ) 

Manganese 

( Mn ) 

Zinc 

( Zn ) 

 1. 7.56 0.472 0.98 0.022 0.048 0.007 0.162 2.45 

 2. 7.23 0.512 0.97 0.009 0.017 0.040 0.291 3.98 
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 3. 7.12 0.038 0.25 0.021 0.028 0.042 0.546 4.18 

 4. 7.30 0.061 0.99 0.017 0.019 0.014 ND 4.29 

 5. 7.58 0.128 1.12 0.019 0.037 0.012 0.304 3.49 

 6. 7.28 0.481 1.08 0.007 0.024 0.042 0.204 2.48 

 7. 7.94 0.520 1.18 0.025 0.045 0.001 ND 4.98 

 8. 7.41 0.382 0.89 0.011 0.027 0.002 0.238 5.2 

9. 7.48 0.192 0.98 0.004 0.018 0.047 0.318 5.0 

10. 7.52 0.298 0.89 0.011 0.068 0.003 ND 4.10 

WHO  

Limits 

6.5- 

8.5 

0.1 1.0 0.005 NA 0.05 NA 5.0 

Note: NA Means NOT APPLICABLE  and  ND Means NOT DETECTED 

Graph-1: Comparison of concentration of heavy metals in groundwater samples and WHO permissible values of 

Fe, Cu, Cd, and Zn.  

 

(a) 
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(b) 

 

( c ) 

 

(d) 
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CONCLUSION 

Developed industrialization has tremendously 

added toxic pollutants to the environment. The 

most abundant pollutants in the waste-water are 

metals such as Pb, Mn, Ni, Cd, Cu, and Zn. This 

study focused on the industrial surrounding 

industrial area in Mambattu, S.P.S.Nellore district. 

Which has different types of industries are located. 

The researchers attempted to evaluate the potential 

of heavy metals( HMs) contamination in industrial 

effluents using AAS which was used widely and 

applicable. This AAS is useful not only for metal 

ion analysis in environmental samples but also for 

the specialization studies of metals in 

environmental samples. As we have seen the 

concentration levels of metals depend on the 

sampling location. The result shows that the pH of 

all the water samples was within the permissible 

limits, whereas the values of Cu, Cd, Fe, and Zn all 

the collected samples were found to be extremely 

higher than permissible limits set by the WHO. 

Hence, the study concluded that the industrial 

waste-water is enriched with HMs to a 

concentration that shows the potential 

environmental and health risks in the long term. 
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