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 There is an increasing concern over environmental pollution because, over the 

course of the recent decades. Among the heavy metals lead, chrome and 

arsenic are more toxic to humans. Because of heavy �P�H�W�D�O�V�¶ toxicity to the 

environment and humans, they are considered important environmental 

pollutants. These pollutants due to their non-biodegradable, high toxicity are 

regarded as custodians of the health of the society. Heavy metals are systemic 

poisons and by a specific effect on the nerves, carcinogenesis can cause death. 

These poison by disrupting in the nervous system and interfere with 

neurotransmitters; the immune system can cause horrible effects on human 

health. The aim of this study was to determine the health and environmental 

effects of heavy metals with an emphasis on cadmium, lead, and arsenic�� To 

do this review study, previous research conducted by the authors and a review 

of texts from other authoritative scientific sources have been used. Due to the 

destructive and harmful effects of toxic elements of heavy metals on humans 

and other living organisms, their removal from wastewater is inevitable. For 

this reason, in order to implement the regulations, it is necessary that before 

discharging sewage into the environment, their heavy metals treated to the 

standard limit. 
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Introduction  
There is an increasing concern over 

environmental pollutions, because, over the 

course of the recent decades, human activities 

have led to an increase in environmental 

pollution. Heavy metals are some of these 

pollutants. Among the heavy metals lead, chrome 

and arsenic are more toxic to humans. Arsenic is 

the 20th most abundant element on the earth, and 

its mineral forms such as arsenite and arsenate 

compounds are deadly to the environment and 

living organisms. Drinking water may be 

contaminated with arsenic by pesticides, natural 

mineral sediments, or improper disposal of 

arsenic chemicals. Sources of lead exposure 

mainly include industrial processes, food and 

tobacco, drinking water and domestic sources. 

Cadmium is the seventh heaviest toxic metal and 

is a by-product of zinc production that humans or 

animals may be exposed to during work or the 

environment. Up-taking of heavy metals from 

water or food chain may cause various disorders 
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environment and human, they are considered as 

important environmental pollutants. These 

pollutants due to the non-biodegradable, high 

toxicity, high cumulative effects are regarded 

custodians of health of the society. Heavy metals 

are systemic poisons and by specific effect on the 

nerves, carcinogenesis can cause death. These 

poison by disrupting in mental and nervous 

system and interfere with neurotransmitters and 

effects on cardiovascular, immune system can 

cause horrible effects on human health. The aim 

of this study was to determine the health and 

environmental effects of heavy metals with 

emphasis on cadmium, lead and arsenic. 

 Materials and Methods  

To do this review study, the results of research 

conducted in more than 50 articles during the 

years 2002 to 2022 on health and environmental 

effects have been used, in which the effects of 

heavy metals were studied and finally the effects 

Heavy metals cadmium, lead and arsenic were 

collected and used in this study. Also, to write 

this article, library studies and review of texts 

from other authoritative scientific sources and 

databases such as Springer, Science direct, John 

Wiley, Scopus, etc. were used. 

Results 

Effects of arsenic on health and the environment 

Arsenic is a protoplastic toxin that affects the 

sulfhydryl cell group, causing poor respiratory 

function, cellular enzymes and mitosis. Arsenic 

poisoning can be acute or chronic, and chronic 

arsenic poisoning is called arsenosis. Arsenic is a 

mutagenic and highly toxic element that has been 

linked to lung, skin, and other cancers. Skin 

ulcers, anemia, and peripheral nerve problems 

are signs of arsenic poisoning. Lead is a highly 

toxic heavy metal that, following its ionic 

mechanism and oxidative stress, causes toxicity 

in living cells. Lead accumulates in the brain, 

liver, kidneys, and over time in bones and teeth. 

The most critical health effects of lead on 

humans include developmental neurotoxicity in 

infants and cardiovascular effects and renal 

toxicity in adults. 

The mechanism of cadmium toxicity is not 

clearly understood. However, its effects on cells 

are well known. Cadmium binds to cysteine-rich 

proteins such as metallothionein, and in the liver, 

the cysteine-metlothionein complex causes 

hepatotoxicity and accumulates in kidney tissue, 

causing renal toxicity. Cadmium can cause 

mental retardation in children, damage to the 

kidneys and reproductive system. Cadmium is 

known to be a carcinogenic element that leads to 

lung and prostate cancer. Table (1) shows limits 

of heavy metals in drinking water and its 

destructive effects on human health according to 

USEPA. 

Table 1 Limits of heavy metals in drinking water and 

its destructive effects on human health according to 

USEPA 

MAC 

(mg/l) 
Effects Metal 

0.01 
Skin lesions, hypopigmentation, 

skin cancer 
As 

0.005 
Kidney damage, liver, pancreatic 

discomfort 
Cd 

0.015 

Carcinogenic, decreased nervous 

system function, weakness in the 

fingers 

Pb 

Toxic elements of heavy metals are found in the 

effluents of various industries such as paper 

mills, metalworking and plating workshops, 

mechanical engineering, aircraft manufacturing, 

metallurgical industries, electronics, battery 

manufacturing, mining, paper and cardboard, oil 

refineries and effluents of many other industries. 

In addition to factors related to industrial 

resources, traffic factors and the use of fossil 

fuels are important factors in the entry of toxic 

elements of heavy metals into the environment. 

Therefore, in order to implement the regulations 

of environmental standards, it is necessary to 

remove their heavy metals before discharging 

sewage and industrial effluents into the 

environment. There are several methods for 

reducing the amount of metal ions in wastewater, 

each of which has advantages and disadvantages 

based on simplicity, flexibility, process 

efficiency, cost, technical problems and 

maintenance. As a result, easy, efficient, cost-

effective and environmentally friendly methods 

are needed for wastewater treatment. 

Membrane separation processes are a reliable 

technique for separating heavy metals from 

aqueous solutions, which is confirmed by studies 

by various researchers in recent years. This 

method is considered for its ease of 

implementation, selectivity in metal removal and 

high efficiency. In this method, water 

contaminated with heavy metal is exposed to the 

membrane and separation occurs. Membrane 

processes are classified as microfiltration, 

ultrafiltration, nano filtration and reverse osmosis 

according to the size of their cavities. 
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Chemical precipitation is the method of choice 

for the removal of soluble heavy metals and is 

widely used in industry today due to its ease of 

operation and low cost. In the ion exchange 

process, a solution containing heavy metals is 

usually passed through a column with a resin 

bed. As the solution passed, metal ions were 

trapped and removed from the contaminated 

solution. Due to its high efficiency and ease of 

application, the adsorption method is one of the 

most widely used methods for the removal of 

heavy metals. 

The bioremediation process can be used to 

remove heavy metals from contaminated water. 

In this process, microorganisms use different 

mechanisms to survive in metal-contaminated 

environments. Microorganisms absorb heavy 

metals as bio absorption or as surface adsorption. 

Microbial cell walls are composed mainly of 

polysaccharides, lipids, and proteins that contain 

carboxylate, hydroxyl, amino, and phosphate 

functional groups that can bind to many metal 

ions attached to rocks. 

Today, due to the increasing entry of synthetic 

and hazardous compounds into various types of 

wastewater has led to an increase in non-treatable 

pollutants with conventional methods in 

treatment plants, which is a serious threat to 

humans and the environment. In order to comply 

with the regulations of environmental standards, 

it is necessary that before discharging sewage 

and industrial effluents into the environment, 

their heavy metals are treated to the standard.  

 

 

Conclusion  

The main results of this review are as follows: 

Heavy metals enter the environment on a large 

scale from various human sources. The rate of 

entering these dangerous pollutants into the 

environment is far beyond the autopurification 

capacity of nature, therefore, the accumulation of 

heavy metals in the environment is increasing 

significantly. The first factor of the effects of 

metal pollution in an ecosystem is the presence 

of heavy metals in the living mass of a polluted 

area. Accumulation of heavy metals in water, air 

and soil is a very important environmental 

problem, which are finally transferred to humans 

through the food chain and cause many diseases 

and abnormalities in humans. 
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