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Abstract As developing countries to become
industrialized and urbanized, heavy metal pollution is likely
to reach disturbing levels. These countries should learn from
the mistakes of the developed nations and recognize that
rapid deterioration of the environment can occur. There is a
lack of data on the nature and extent of metal pollution either
at local and regional level, particularly to assist in the
understanding of metal cycling in the environment. Although
most countries recognize the need to combat pollution,
environmental, controls are either nonexistence or
inadequate. So in this article we emphasized on one of the
most important environment pollutant (Hg) and effect of
mercury on the human health and at the end of the article
some important and easy ways for preventing mercury
hazards will be recommended.
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1. Introduction
Mercury is one of the most toxic elements and a threat to
wild life because it accumulates and magnifies to unsafe
levels in aquatic food chains [1], it cannot be removed and is
rapidly transformed by microorganisms into organic
compounds that tend to bioaccumulate and biomagnify in
animals[2]. All mercury species is toxic, with organic
mercury compounds generally being more toxic than
inorganic species [3]. Since about 80_90% of all the mercury
present in fish is generally assumed to be MeHg[4] Because
of its high bioaccumulation, mercury concentrations escalate
up the food chain and, e.g. predatory fish can have up to 106
times higher mercury concentrations than the ambient water
[5] the organic form is most toxic as it passes the blood brain
barrier owing to its lipid solubility. So the primary route of
exposure to MeHg for humans is consumption of fish [6].
Since the beginning of the industry, anthropogenic
activities like increased mining, high rate of fossil-fuel
burning, widespread use of raw materials containing

mercury in the industries are some important contributors of
mercury to the environment [7]. The growing awareness of
environmental of mercury pollution and toxicity necessitates
the recognizing and determining of its very low
concentration in a variety of samples, especially water. The
allowed mercury level set by World Health Organization
(WHO) for drinking water is 1 μgL-1 [8]. Mercury is also
considered by the environmental Protection Agency (EPA)
as a highly dangerous element because of its accumulative
and persistent character in the environment and biota. The
damage has vast implications with human beings at the top of
food chain getting worst of the deal owing to
biomagnifications [9]. Over the last three decades there has
been increasing global concern over the public health
impacts attributed to environmental pollution, in particular,
the global burden of disease. WHO estimates that about a
quarter of the disease facing mankind today occur due to
prolonged exposure to environmental pollution [10]. The
amount of Hg mobilize and released in to the environment
has increased since the beginning of the industrial age. Hg
pollution is primarily due to human activities. Most of the
world’s industries are located in urban settings and a large
proportion of Hg emissions from industries are deposited
locally.
It is well known that environmental pollution is a product
of urbanization and technology and other attendant factors
of pollution density, industrialization and mechanization
that serve to provide the necessities of the population [11].
Mercury and its compounds are currently used in a
number of countries, especially in industrial countries such
as Iran, for various purposes, mercury is applied in several
different aspects of industries such as Batteries [12-14],
Measuring and control equipment: medical and other
thermometers, blood pressure thermometers[15], blood
pressure gauges, manometers, pressure valves, gyroscopes,
Lighthouses (marine use; for stabilizing lenses), Discharge
lamps like fluorescent lamps, Laboratory chemicals,
electrodes and apparatus for analysis, Color photograph
paper, Slimicides for paper production, Airbag activators and
anti-lock braking system (ABS) mechanisms in cars,
Explosives,
fireworks,
Color
photograph
paper,
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Chloro-alkali production (chlorine and caustic soda), Dental
amalgam, Pharmaceuticals: preservatives in vaccines and
eye drops, disinfectants; skin lightening creams and soaps;
herbal medicine, “folk” medicine, “street pharmacies”,
Cosmetics: biocides in eye cosmetics, Arm and leg bands
(e.g., for “tennis elbow”), Religious ceremonies
“superstitious” activities, Pesticides, especially for seed
dressing.

2. Environmental Pollution
The majority of mercury emissions to air are in the form of
gaseous elemental mercury, which can be transported
globally to regions far from the emissions source. The
remaining emissions are in the form of gaseous inorganic
ionic mercury forms (such as mercuric chloride) or bound to
emitted particles. These forms have a shorter atmospheric
lifetime and will deposit to land or water bodies within
roughly 100 to 1,000 kilometres of their source. The ocean
currents are also media for long range mercury transport.
In the last decades Hg levels have been reported in urban
atmosphere, urban dust [16-18], and suburban soils [19] and
the distribution of Hg in urban soils and the differences of Hg
concentration in of land use were determined by Xi Chen and
his co-workers [20] Heavy metals such as mercury may be
released in to the environment from metal smelting and
refining industries, scrap metal, plastic industries, burning of
waste containing these elements and etc [21]. Mercury can
affect on some different parts of the environment such as:
2.1. Air Pollution
Metallic, or elemental mercury, is a liquid at room
temperature and like any other liquid it evaporates into the
air, where it can be inhaled. Very small amounts of metallic
mercury, released into an enclosed space, can raise air
concentrations of mercury to levels that may be harmful to
health. The longer people breathe the contaminated air, the
greater the risk to their health. In addition, metallic mercury
and its vapors are extremely difficult to remove from clothes,
furniture, carpet, and other porous items.
Some mercury sources in air are household products,
including thermostats, glass thermometers, barometers, and
switches in large appliances (e.g., gas-fired stoves).
Barometers, however, have small openings in order to
measure air pressure. Mercury vapors may be slowly
released from them without breakage. Fluorescent bulbs
contain a small amount of mercury vapor and a larger
amount of mercury in a powder or dust form, whether
accidental or intentional, spills of metallic mercury in a home
or apartment [22].
2.2. Water Pollution
Water pollution referred to the additional to the water of
an excess of material that is harmful to humans, animals and
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fishes [23]. The materials found in water and considered
toxic to fish and other sea animals in one way or another can
be recognized into oxygen debilitating materials, toxic gases,
toxic organic compounds and pesticides, etc. The
concentration of freshwater with a wide range of pollutants
has become a matter of concern over the last few decades
[24]. The natural aquatic systems may extensively be
contaminated with heavy metals released from domestic,
industrial, mining and other man-made activities [25].
2.3. Mercury and Human Health
Mercury is in widespread use in health care facilities.
Thermometers and sphygmomanometers contain mercury
and so do many medical batteries, fluorescent lamps and
electrical switches. Mercury compounds are also in
preservatives, fixatives and reagents used extensively in
hospital laboratories. In soviet time there were regulations on
all discharged mercury containing products, which had to be
recycled in an appropriate plant.
2.3.1. Mercury in Medicine
Thousands of parents have reported biological and
neurodevelopment changes in their children directly
following administration of mercury-containing vaccines
with a broad range of symptoms, including sudden onset of
shyness, GI distress, loss of motor skill function, allergies,
the inability to speak, tremors and autonomic disturbances,
all which mimic those associated with mercury poisoning.
Mercury has been shown to induce a number of
immunological and neurotoxic changes [26].
Dr. David Baskin at the department of Neurosurgery at
Baylor College of Medicine demonstrated 1) thimerosal in
micormolar concentrations rapidly induce membrane and
DNA damage 2) decreases mitochondrial membrane
potential, 3) causes the release of both cytochrome clease of
both cytochromec (AIF) from the mitochondria, 4) increases
intracellular levels of reactive oxygen species (ROS) 5)
initiate caspase-3 dependent apoptosis in human neurons and
fibroblasts 6) reduces intracellular concentration of
glutathione (GSH). Glutathione is an anti-oxidant that
protects cells from oxidative stress-induced apoptosis.
“,.”[27] Dr. J. Curtis Pendergrass and Dr. Boyd Haley
confirm this stating, “Pure thimerosal was toxic at the low
nanomolar level – an extremely low concentration, about
10,000 times less than the thimerosal concentration found in
most vaccines. These results leave little doubt about
thimerosal being the toxic agent in the vaccines.”[28].
2.3.2. Nervous System
The nervous system is very sensitive to all forms of
mercury. Methyl mercury and metallic mercury vapors are
more harmful than other forms, because more mercury in
these forms reaches the brain. Exposure to high levels of
metallic, inorganic, or organic mercury can permanently
damage the brain, kidneys, and developing fetus. Effects on
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brain functioning may result in irritability, shyness, tremors,
changes in vision or hearing, and memory problems [29].
Low concentration of some metals, including mercury can
induce the major constituent of intracellular protein
inclusions in dopaminergic neurons and lead some rode
generative disease such as Alzaimer’s and Parkinson’s
diseases [30].
Damage to the nerves of the arms and legs
(polyneoropathy) has been reported in employees with high
exposures. Reduced sensation and strength in the arms and
legs, muscle cramps and decreased nerve conduction have
been observed.
Other researchers reported that the developing brain is
highly sensitive to methyl-Hg. These researchers undertook
a study to determine whether an environmental toxicant
could also impact brain development with rapid (6-7 h)
effects on DNA synthesis and cell cycle machinery in
neuronal precursors. In vivo studies in newborn rat
hippocampus and cerebellum, two regions of postnatal
neurogenesis, were followed by an in vitro analysis of
cortical and cerebellar cells used as surrogates for the brain’s
developmental status. The in vitro analyses performed
focused on the proteins that regulate the G1/S transition. In
post-natal day 7 pups, a single subcutaneous injection of
methyl-Hg (3μg/g) acutely (7 h) decreased DNA synthesis in
the hippocampus by 40 percent and produced long term (2
wk) reductions in total cell number, estimated by DNA
quantification. These authors estimated that the rat brain Hg
levels which induced these significant adverse effects, were
about 200-300 parts-per-billion [31].
Seven day old rats received a single injection of
methyl-Hg, 5 μg/g body weights. This resulted in an
estimated rat brain Hg concentration of about 500 parts perbillion. Methyl-Hg inhibited DNA synthesis by 44 percent
and reduced levels of cycling D1, D3, and E at 24 h in the
hippocampus, but not in the cerebellum.
Toxicity was highly associated with caspase-dependent
programmed cell death. The methyl-Hg treatments resulted
in reductions in hippocampal size (21per cent) and cell
numbers 2 weeks later, especially in the granule cell layer
(16per cent) and hilus (50per cent) of the dentate gyrus
defined stereologically. Collectively, these findings suggest
that neurons may be particularly vulnerable to Hg exposure.
It was also postulated that the methyl-Hg exposure in the rats
induced effects on cell migration as well as axon and synapse
formation. In addition, these researchers described how, in
preliminary studies, they found that a greater than 15- fold
lower dose of methyl-Hg (0.3 μg/g body weight) elicited a
3-fold increase in the number of caspase 3- positive cells in
the treated animals as compared to the controls. Overall,
their results indicated that exposure to one dose of
methyl-Hg during the perinatal period acutely induced
apoptotic cell death, which, in turn, led to later deficits in
hipocampal structure and function [32].
2.3.3. Renal System
Kidneys accumulate highest levels of mercury compared

to brain and liver [33]. Renal toxicity of mercuric chloride is
well documented in literature. When urine mercury levels
are low to moderate, the results are inconclusive with no
effects being reported in some studies and mild effects
reported in others.
2.3.4. Dental Amalgam
Since a study funded by the American Dental Association
(ADA) estimated that dental offices discharge approximately
6.5 tons of mercury per year to sewage treatment systems
nationwide[34], it represents the second largest use of
mercury after the industrial use of mercury for chlorine
production, when mercury is released into the environment
from whatever source; it is highly mobile, cycling between
the atmosphere and the earth’s surface, where it is deposited
in soils, water bodies and bottom sediments. In soil and water,
microorganisms convert elemental mercury into the more
toxic methyl mercury which aquatic plants and animals
ingest or absorb. Methyl mercury has the capacity to collect
in organisms (bioaccumulate) and to ‘biomagnify’ as the
concentrations increase up each level of the food chain,
especially in the aquatic food chain [35].
Pre-concentration, separation and detection
Total dissolved mercury determination
The most common technique used to monitor total
mercury in natural waters is cold vapour atomic fluorescence
spectrometry (CVAFS). As a pre-treatment step, natural
water samples are digested to transform all mercury species
to “reducible” mercury (free inorganic Hg II ions) by
addition of a strong oxidant, e.g. bromine chloride,
permanganate, or UV light. After pre-reduction of excess
oxidant, Hg II is reduced to elemental Hg0 by, e.g. Tin (II)
chloride or sodium borohydride, which is then purged out of
the reaction solution by an inert carrier gas. The Hg0 vapour,
called “cold vapour” (CV), is then either transported directly
to the detection cell or pre-concentrated on a gold trap by
formation of an amalgam. This amalgamation procedure was
first described for the pre-concentration of mercury from air
samples and first used for water samples with CV generation
in 1979 by Fitzgerald and Gill [36]. Subsequent heating of
the gold trap releases the preconcentrated mercury which is
then transported to the detection cell where mercury
resonance fluorescence is measured at a wavelength of 253.7
nm. Detection limits of pg Hg L−1 can be achieved with
CVAFS depending mainly on the purity of the reagents and
the inert gas used as well as on the cleanliness of the working
procedures [37]. Possible Hg contamination of the inert gas
may be removed by application of suitable gas scrubbing
procedures. CV generation can be performed batch-wise or
in a flow injection (FI) system. Integrated FI-CV systems –
with or without in-line precious metal traps – coupled to Hg
detector are now commercially available.
The general CVAFS procedure described above for total
mercury determination in natural waters is recommended by
regulatory bodies such as the EPA (method 1631) [38] and
the EU (EN 13506) [39]. This method has considerable
drawbacks however, particularly the complex and
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time-consuming procedures involved. In order to simplify
the procedure and lower the contamination risk during
analysis, methods have been developed that integrate
oxidative pre-treatment within an automated FI procedure
[40-42]. These FI-CVAFS systems shorten sample analysis
time lower the contamination risk because a closed system is
used for sample pre-treatment and are typically more
reproducible than the manual procedure. However, the very
extensive cleaning procedures required for the reagents used
for oxidative digestion, pre-reduction of oxidant excess and
the reduction of Hg II to Hg0 mean that the method is still
labor-intensive. In addition, only rigorous cleaning
procedures allow low blank levels, and hence suitable
sensitivity, to be achieved. In order to overcome these
limitations alternative strategies for total mercury
determination, especially after in situ monitoring are still
required. In this context the use of a high-intensity
ultrasound (US) field in combination with CV generation is
one strategy that was first reported by Capelo et al. [43]. It is
important to distinguish between the application of US for
sample pre-treatment (i.e. conversion of mercury species into
reducible Hg2+) by localised heating and radical-based
attack of Hg species followed by chemical CV generation
[43,44] and the use of US for CV generation itself without
reducing reagents, i.e. US-CV [45,46]. Methods for both
strategies, followed by amalgamation pre-concentration,
have been successfully applied to the determination of total
mercury in estuarine [44], lake [45], river [46] and waters.
Ribeiro et al. [47] reported that limits of detection were
better for the US probe compared with chemical CV
generation by tin (II) chloride, because the procedural blank
obtained was five-fold lower than that for the chemical CV
generation approach. Beside the combination of US-CV with
amalgamation pre-concentration, the use of “in-atomizer”
trapping in graphite furnace AAS after US-CV has been
successfully applied to the determination of Hg in natural
waters [48].
Another reagent-free method with high sensitivity
(detection limit 80 pg L−1) uses nano-gold collectors for the
decomposition and pre-concentration of Hg species directly
from natural waters [49, 50]. In comparison with other
SPME approaches this method benefits from the catalytic
activity of nano-gold and therefore requires neither
complexation and decomposition reagents for efficient
adsorption of Hg species nor any eluent, since desorption
from the nano-gold collector can be performed thermally.
Fig. 3 shows the FI manifolds for reagent-free on-line
determination methods for total mercury by US-CVAAS [51]
and SPME-AFS [52], respectively.
Atomic absorption spectroscopy (AAS) is the most
frequently used technique for measuring mercury
concentration, but the more sensitive atomic fluorescence
spectroscopy (AFS) technique is becoming increasingly
important. Mercury must be present as Hg0 (g) to be
determined with AAS or AFS. Cold-vapor (CV) methods
using reductants [53], such as SnCl2 or NaBH4, for
converting ionic mercury (II) in solution to Hg0 (g) are most
commonly used. The liberated Hg0 (g) is entrained in an inert
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gas stream and then transferred directly into the absorption
cell of an atomic absorption or fluorescence spectrometer.
Although several on-line instruments capable of directly
analyzing Hg0(g) in flue gas are being developed, most
CVAAS and CVAFS methods require the sample to be in
solution and are therefore suitable for the determination of
mercury captured in impinge solutions. Solid samples can
also be analyzed following dissolution. The chemical
digestion of solid samples is based on the use of acid
mixtures in microwave pressure relief vessels or
polytetrafluoroethylene crucibles sealed in a steel or
aluminum casing. The fundamental principles and
applications of CVAAS and CVAFS have been described in
many textbooks, including Robinson [54], Slavin [55], and
Price [56] and in review papers by Ure [57] and Morita et al.
[58]. The detection limit for mercury by CVAAS generally
ranges from 0.02 to 0.2 ng/ml, depending on the type of
CVAAS instrument used [59] Standard procedures for
CVAAS include Swedish standard SS 02 84 23 [60], Method
303F [61], EPA Method 245.1[62], and EPA SW-846 7470
[63]. For the ICR, several methods were commonly used to
analyze for mercury in coal, as shown in Table 1. Based on
the results of a round-robin study done in conjunction with
the recent ICR, the most promising methods for mercury
determination in coal are Methods 1, 2, and 5 [64, 65]. Low
mercury recoveries were reported for American Society for
Testing and Materials (ASTM) D3684, suggesting that ash
content and heating value may influence the accuracy of this
method. Difficulty in reproducibility and a higher degree of
variability occurred when the methods were used on coals
with mercury concentrations lower than 0.060 ppm [66].
Methods 2 and 5 have a slightly lower level of quantitation of
about 0.030 ppm [64, 65]. Instrumental neutral activation
analysis is a nondestructive technique ideally suited for
directly analyzing for mercury in solids [67 -69].
The technique is based on irradiation of a sample with a
flux of neutrons followed by a cooling period and then
measurement of the gamma rays emitted by the resulting
radionuclide activation products [70]. The irradiation of
mercury by neutrons activates 196Hg to 197Hg and 202Hg to
203
Hg. This radionuclide activation products decay with the
emission of a 7.33-keV gamma ray and by beta decay with
the emission of a 279.2-keV gamma ray, respectively. The
emitted gamma rays are detected and separated according to
their energies using a germanium detector coupled to a
multichannel analyzer. The resulting gamma ray spectrum is
compared and fitted to standard reference spectra to
determine mercury concentration. The direct analysis of
mercury minimizes contamination and errors introduced
during sample preparation.
2.4. Production and Disposal of Electrical and Electronic
Products
The EE manufacturing industry has been one of the largest
users of Hg in the world for at least two decades. Nonetheless,
it has received little scientific attention as compared to other
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major Hg users, such as chlor-alkali plants and gold mining.
Limited scientific information concerning the quantity of
global and regional Hg consumption by the industry was
generated until recently. A report prepared by Silicon Valley
Toxics Coalition (SVTC) suggested that 22% of the world's
annual consumption of Hg was used in electronics [71].
According to Electronic Industries Alliance [72], Hg can
be found in at least 26 categories of EE devices, including
electrical lighting, switching devices, control instruments,
thermostats, devices with florescence lamps in LCDs (e.g.
laptop/notebook computers, mobile phones, flat panel LCD
display TVs and monitors), and semiconductors [73-75]. Hg
contents in laptop/notebook computers, flat panel LCD
display TVs, multimedia monitors and LCD projector TVs
are among the highest. A laptop/notebook computer or a flat
panel (LCD) display monitor can have up to 50 mg Hg, while
as much as 100 mg Hg can be found in a multimedia monitor
or an LCD projector TV [76]. Even though there has been a
reduction in Hg content in some electronic products, the
reduction may be counteracted by the increasing popularity
of some Hg-containing EE devices [77-79] For instance, flat
panel LCD monitors and flat panel LCD TVs are
increasingly popular, gradually replacing traditional
monitors and TVs with cathode ray tubes. It is projected that
14 million units of LCD TVs will be sold by 2006, a
significant increase compared to less than 300,000 LCD TVs
sold in 2001 [80].

3. Measures to Avoid Mercury Pollution
There are many convenient, inexpensive, yet very
effective steps that consumers can take to prevent mercury
from contaminating our children and our lakes, rivers, fish
and wildlife. First and foremost, do not buy products that
contain mercury. Thermometers and thermostats are the two
most obvious consumer products for which mercury-free
alternatives exist and it’s so valuable to study for measures to
avoid mercury emissions and related pollutions. Since the
main sources of emitted mercury into the environment are
two groups intentionally and not intentionally sources
therefore our measures will be divided in these two groups.
Methyl mercury can carry out harmful effects on the
reproductive, respiratory, and nervous system of human.
Moreover, mercury is known as the most toxic heavy metal
in nature. Fish and seafood consumption is the major MeHg
exposure route for human.
Several kinds of method have been applied for
determining mercury levels in different sea foods. The
results show that the mercury pollution in Anzali pond is
more than other places in Iran. In this study, the mercury
content in some different kinds of fish were compared with
each other by statistical calculations and the results showed
there’s a significance different between mercury
determination by different analytical methods.
For the comparison of more than two sets of data, analysis
of variance (ANOVA) is often used. For example, ANOVA

is sometimes used to determine if results from some analysts
are significantly different.
The Student’s t-test and ANOVA are statistical tests for a
‘zero-difference’ hypothesis. Therefore, when the t-test or
ANOVA are used to compare two sets of results, the
following statistical question is asked: is it likely that no
difference exists between two sets of results?
Therefore, zero-difference hypothesis tests should only be
used if one wants to show that results from two methods are
different. If one wants to determine equivalence, a more
appropriate statistical question to ask is perhaps: is there an
unacceptable difference between two sets of results?
The purpose of the present work was to analysis the
mercury content of some fruits and vegetables by statistical
methods.
Mercury concentration was determined by A.Esmaeili
Sari and his co-workers [81] and mercury content means of
fish are shown in Figure. 1, since high methyl mercury
concentration in some kinds of fish in the north of Iran, it
causes some serious problems especially for pregnant
women. The researchers analyzed the mercury content of
fish in 2 different days and each day the examined two series
of each kind of fish then the means were presented for each
series.
Fish

Mercury concentration(mg/L)
0.04,0.043
0.25, 0.25
0.04, 0.032
0.23, 0.23
0.04, 0.056
0.32, 0.3
0.04, 0.06
0.32, 0.34
0.1, 0.15
0.55, 0.43
0.12, 0.24
0.84, 0.82

Sefid kuli
Sorkh baleh
Gambozia
Kafal talaye
Siah kuli
Mahi sefid

Comparing the two different analyses by Anova Test:
Fish group
Mahi sefid
group1
Mahi sefid
group 2

conc.
(mg/L)

Ti

Ti2

0.12, 0.24

0.36

0.1296

0.84, 0.82

1.66

2.7556

2

T= .02
T2=4.0804

ΣTi2=2.8852

n = 2, h= 2, N= 4
SSR= Σ Ti2/n - T2/N= 0.4225
SST = Σxi2- T2/N = 0.4299
SSE = SST –SSR/N-h = 0.0037
F= SSR/SSE = 114.189, Fcritical = 18.51

Figure 1. mercury concentration means of some kinds of Caspian lake fish
in Iran.

Other groups of fish were analyzed by anova test and
calculated F for sefid kuli, sorkh baleh, gambozia, kafal
talaei, siah kuli and mahi sefid are, 196.81, 87.97, 136, 103.6,
29.88, 114.189 respectively. By comparing with critical F,
we can conclude that none of them are similar to each other
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and there’s a significance differences between them.
3.1. Measures against Pollution from Intentionally Use of
Hg2+
Hg used in dentistry and industry are two important
examples of intentionally use of Hg, pollution caused by
continued intentionally use of Hg is easy to stop because, not
using Hg will terminate Hg emission and pollution.
Historical, intentional use of Hg has resulted in large
stockpiles of Hg in society, which will result in continued
pollution even after a total stop of using Hg. One of the
largest polluter of intentionally use of Hg is mercury
electrodes. The Hg cells in Sweden are due to be replaced by
Hg free technology and accompanied by a safe disposal of
their Hg stock. Pollution from mercury in dental filling is
another important intentionally uses of Hg, large amount of
Hg are used in electrical equipments, chemistry laboratories
especially in most industrialized countries. Technologies for
reducing the amount of Hg and replacing it are so costly and
difficult. Dentists are one of the largest identified sources for
mercury emission; therefore an outreach program for dentists
would involve the development of informational materials
describing best management practices for dealing with
amalgam, amalgam waste and spills from amalgam
preparation. A paper should have a short, straightforward
title directed at general readers in no more than 20 words.
3.1.1. Important Information for Dentists Includes
1. Proper ways to clean amalgam traps and vacuum filters
to avoid releasing the trapped mercury to the sewer system.
2. Proper storage of waste amalgam (used and unused)
without the use of water.
3. Waste amalgam disposal methods with an emphasis on
recycling (and a list of mercury recyclers in the area).
4. Mercury spill prevention and spill cleanup methods.
Dentists could be encouraged to reduce or eliminate the
use of mercury amalgam and to use pre encapsulated
amalgam instead of mixing their own if amalgam is
continued to be used. Pre encapsulated amalgam eliminates
the need for elemental mercury in the dentist’s office and the
spills and dangers associated with elemental mercury. [82]
Household products, including thermometers and contact
lens solutions, are responsible for approximately 9% of the
mercury load and laundry, food waste are also emitting
mercury. Some Control strategies are presented below.
Mercury thermometers constitute one of the largest
sources of mercury from residents to the environment, some
programs are being done to restrict sales of mercury
thermometers, or to include other stores, like hardware stores,
that sell thermometers, such as kitchen thermometers [83].
3.1.2. Laundry
Gray water (water from washing machines, showers, and
sinks) from residential and commercial laundries constitutes
a significant load of mercury to the environment. However,
the sources of the mercury in the gray water have not been
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identified. Mercury may come from dirt, air deposition, or
chemicals applied to cotton or finished clothing. We cannot
control the sources of mercury in laundry gray water; it can
encourage actions that prevent the mercury-containing gray
water from entering the sewer system. Although, gray water
systems can divert significant loads of mercury from the
sewer system [84].
3.2. Measures against Pollution from Not Intentionally
Use of Hg2+
Combustion of fossil fuels, where Hg is emitted because
of its presence in coal, oil and gas, is an example of not
intentionally use of Hg2+. Coal combustion is currently the
main source of Hg pollution, worldwide contributing
between 750 and 1500 tons per year. The problem is distant
distribution of certain species of Hg emitted and that
different species of Hg are emitted. A good strategy for
reducing emitted Hg is using flue gas cleaning. One reason is
relatively low concentration of Hg combined with large
amounts of material handed. Another is that a combination of
different techniques is needed to efficiently capture the
difference Hg species in flue gas. Therefore, all new
generation sources using fossil fuels and waste incinerators
should be equipped with efficient flue gas cleaning systems
at the time of construction.
Finally, five easy things you can do to help prevent
mercury pollution and protect yourself [85]:
1. Buy Mercury -Free
Choose products that do not contain mercury. Look for
digital thermometers and electronic thermostats.
Ask store staff to assist you or contact the manufacturer’s
toll-free number directly.
Ask your dentist if he or she will employ mercury-free
composites for any dental work, and enquire if your
insurance company will pay for the mercury-free materials
(if not, speak with your employer or insurance company).
Ask your local pharmacy or hardware store to consider
phasing-out the sale of mercury-containing products [85].
2. Discard Products Safely
Separate mercury-containing products, such as
thermometers, thermostats, old paint (pre-1991) and
batteries (pre-1995) from regular garbage.
Do not remove mercury switches from products, such as
thermostats; it is safer to keep or recycle the product when it
is intact.
Take any mercury-containing products that you have
collected to your local household hazardous waste depot.
Call your local municipality for information on where to
bring mercury-containing waste. Be careful to ensure that
mercury thermometers are well protected from breakage.
3. Conserve Energy
Turn the heat back and use air conditioning only when
necessary in order to conserve energy. An electronic
programmable thermostat can help do this for you.
Purchase only energy-efficient products, such as compact
fluorescent lights (instead of incandescent bulbs). Even
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though fluorescents contain a small amount of mercury, they
will help reduce energy use and related pollution.
Ensure your home is properly sealed and well-insulated.
4. Avoid Exposure to Mercury at home, school and work
Never play with liquid mercury. If you come into contact
with liquid mercury, wash the affected area immediately.
Do not vacuum liquid mercury spills. If mercury spills in
your home or property, carefully collect the mercury using a
damp paper towel and place the mercury and all
contaminated waste in a sealed container.
Contact your local pollution control agency if the spill is
serious or if you are unable to collect or contain the mercury.
Notify your employer or school official if you see stored
or spilled mercury.
5. Be aware of mercury in fish
Pregnant women, breastfeeding women and children
(under 15) should never consume large ocean fish, especially
fresh tuna, shark, swordfish, king mackerel or tile fish. Other
fish species should be consumed in moderation.
If you consume freshwater fish frequently, you should
know the local fish advisory guidelines and follow them
carefully. Pregnant women, breastfeeding women and
children (under 15) should avoid large freshwater fish,
especially pike, walleye (pickerel), largemouth bass and
muskellunge. As a general rule, smaller fish are safer to eat.
Continue to eat fish, while following health guidelines and
fish advisories. Catfish (farmed), haddock, trout (farmed),
salmon (wild Pacific) and flounder are examples of fish that
typically have lower mercury levels.
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