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WHAT IS
MERCURY?

History

Archaeologists
found mercury
in an Egyptian
tomb dating
from 1500 BC.
The ancient
Egyptians and
the Romans
used it in cosmetics.
The ancient Greeks used
cinnabar in ointments and
as medicine.

Mercury is an element that is found in air, water and
soil. Mercury occurs naturally in the earth’s crust.
It is released into the environment from volcanic
activity, weathering of rocks and as a result of
human activity.
Mercury is a persistent, bioaccumulative, toxic
pollutant. Mercury contamination is a significant
public health and environmental problem.

Mercury exists in three forms:

Inorganic Mercury Compounds
Inorganic mercury compound is formed when mercury
combines with other elements such as sulfur or oxygen to
form compounds or salts. Inorganic mercury compounds
can occur naturally in the environment. Inorganic mercury
compounds are used in some industrial processes and in
the making of other chemicals.

Organic Mercury Compounds
Organic mercury compounds are formed when mercury
combines with carbon. Microorganisms in water and soil
convert elemental and inorganic mercury into an organic
mercury compound, methylmercury, which accumulates
in the food chain.
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Elemental mercury
is produced from an
ore called cinnabar
which contains high
concentrations of
mercury sulfide. Mercury
is also produced as a byproduct from the mining
and refining metals such
as copper, gold, lead and
zinc.

How mercury
enters the
environment

elemental Mercury
Pure mercury is called elemental mercury. It is liquid at
room temperature. It is used in thermometers, dental
amalgams, fluorescent light bulbs, electrical switches,
mining and in industrial processes. It is released into the
air when coal and other fossil fuels are burned.

How Mercury
is Produced

l Industrial processes
Mercury’s chemical
symbol is Hg. This
abbreviation comes
from the Greek
word hydrargyrum,
which means
liquid silver. In
its pure form,
mercury is silverywhite metal that is
liquid at standard
temperature and
pressure. Pure
mercury is often
called quicksilver,
elemental mercury,
metallic mercury or
liquid mercury.

release mercury as a
by-product into the
atmosphere.

l If mercury containing

items are thrown into the
garbage, it releases mercury
through landfill vapours
and leachate.

l Mercury vaporises when

trash is incinerated.

l Mercury flushed through

a wastewater system, sticks
to the wastewater sludge,
volatilises and is deposited
elsewhere.

Mercury travels long distance in the
air before falling back to earth. It may
fully circle the globe. The mercury that
falls on land binds to organic material.
The mercury that goes into streams,
rivers, lakes and oceans are converted
by microorganism into a more toxic
form called methylmercury.
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Human Activities

Main Cause of Mercury Release
Blood pressure
measuring devices

Coal power plants

Amalgam
dental fillings

Batteries

Small scale
gold mining

Human activity is the main
cause of mercury release,
particularly coal-fired power
plants, residential coal burning
for heating and cooking,
industrial processes, waste
incinerators and as a result of
mining for mercury, gold and
other metals.
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Mercury
thermometers

Skin lightening
cream
Light bulbs
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Mercury expands and contracts evenly with
temperature changes and has high electrical
conductivity. Due to its nature is has been used in
thousands of industrial, agricultural, medical and
household applications.

Mercury

in Daily Life
Skin
Lightening
Cream

Mercury is a common
ingredient in skin
lightening creams and
some soaps. It is also
found in cosmetics such
as lipstick, eye makeup
cleansing products and
mascara. Mercury salts
inhibit the formation of
melanin, resulting in a
lighter skin tone.

Dental
Amalgam

Dental amalgam is a
dental filling material
used to fill cavities
caused by tooth decay.
Approximately 50%
of dental amalgam is
elemental mercury
by weight. A mercury
amalgam dental filling
releases mercury
vapours in very
small quantities, and
these vapours can be
absorbed into a person’s
bloodstream.
6

Thermometer

Mercury thermometer contains 0.3 to
0.5 g of elemental mercury. The small
silvery ball in a mercury thermometer
can be dangerous if the glass breaks
and the mercury is not cleaned
properly. The mercury will evaporate
and can contaminate the surrounding air and become toxic to
humans and wildlife.

Batteries

Manufacturers use mercury
in batteries to prevent the
build-up of internal gases that
cause the battery to bulge and
leak. Mercury is usually present
in button cell batteries and
mercuric oxide batteries.

Mercury in
Laboratories
and Schools

Elemental mercury and mercury
compounds, mercury-containing
reagents and devices are
frequently found in both school
and professional laboratories.

Pesticides & Biocides

Inorganic and and organic mercury
compounds are used in seed
treatments, to control algae and
slime in cooling towers and pulp
and paper mills.

Common
Consumer
Products
that contain
Mercury
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l

Antiques
Appliances
Automative parts
Barometers
Batteries
Dental amalgam
Electronics
Jewellery
Light bulbs
Medical 		
equipments and
pharmaceuticals
Skin cream
Sporting 			
equipments
Thermometers
Thermostats
Vaccines

Mercury Relays

Mercury relays have been used for decades as
industrial controls. A mercury relay (mercury
displacement relay, mercury contactor) is a relay
that uses mercury as the switching element.

Paint
Additives

Phenyl mercuric
compounds and
mercuric acetate are
sometimes added to
paints as fungicides to
prevent the growth of
mould and mildew.

Medical
Equipments and
Pharmaceuticals
Mercury is used in a
very small amount
as preservative or
antibacterial agent in
a number of over-thecounter and prescription
pharmaceutical products.
These include antibiotics,
blood pressure cuffs,
contact lens solution,
dental amalgam, diuretics,
ear and eye drops and eye
ointment.

Light Bulbs

Compact fluorescent light bulbs
(CFLs) contain small amounts
of mercury. A small percentage
of this mercury can be released
into the air if the bulbs are
broken. Mercury also can be
released into the environment if
bulbs are not recycled properly.
Clock
Pendulum

barometer

Antiques

Some antiques
such as
barometers,
clock
pendulums,
mirrors, vases
and organs
contain mercury.
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ARTISANAL AND
SMALL-SCALE
GOLD MINING

Combustion of coal
is known to be the
major anthropogenic
source of mercury
emissions
worldwide.

World Largest Source
of Mercury Pollution

Coal contains
mercury and other
hazardous air
pollutants that are
emitted when the
coal is burned in
coal-fired power
plants, industrial
boilers and
household stoves.

The artisanal
and small-scale
gold miners
use mercury to
separate the gold
from ore. The
mercury extracts
gold particles from
ore by forming
an amalgam of
mercury and gold.
After this process,
Photo: Business Wire
the amalgam
is heated to
vaporise the mercury and
separate the gold. In open
burning, all the mercury vapour
is emitted into the air. The
artisanal miners inhale the
vaporised mercury. Vaporised
mercury is also deposited in
surface waters and soils where it
is converted to methylmercury.

mercury emission
from coal power plant

Coal-fired power plant

MERCURY EMISSIONS BY SECTOR & REGION
Artisanal and small scale mining 1,846,720
Stationary coal combustion

1,044,499

Non-ferrous metal production

720,155

Cement production

514,047

Waste from products

323,943

Vinyl chloride monomer

128,459

Biomass burning

114,332

Ferrous metals production

amalgam is
heated to vaporise
the mercury and
separate the gold.
Photo: Kemal Jufri for the New York Times

“Mercury vapour is very toxic to the
brain, especially during development.
Exposures therefore is detrimental to
pregnant women and small children,”
says Harvard environmental health
professor Philippe Grandjean, one of the
world’s leading experts on the effects
of mercury exposure.
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Artisanal and
small-scale
gold mining
accounts for
38% of total
emissions of
mercury.

Chlor alkali production

87,971

Waste incineration

33,391
32,946

Oil refining

31,696

Stationary oil and gas production

15,719

Cremation

8,307

Estimated global mercury emission by sector, 2018 (pounds)

Globally, artisanal and small-scale gold mining
(ASGM) is the largest source of anthropogenic
mercury emissions (37.7%), followed by
stationary combustion of coal (21%), nonferrous metals production (15%) and cement
production (11%). (United Nations Environment
Programme, Global Mercury Assessment, 2018).

Central America North America
and the Caribbean
North Africa
Middle EasternStates
Australia, New
Zealand &
EU 28
Oceania
CIS & Other
European
Countries

East and
Southeast
Asia

South
Asia

SubSaharan
Africa
South
America

Regional breakdown of global
emissions of mercury into air
from anthropogenic sources
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MERCURY CYCLE
Coal power plant

Volcanic eruption

Industrial

and
domestic
releases
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Artisanal
gold
mining

Incinerator

Mercury is released into the
environment from volcanic activity
and as a result of human activities.
Microorganisms in water and
soil convert mercury into more
toxic form, methylmercury which
bioaccumulates and biomagnifies
in the food chain.

Agrochemicals
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Mercury POISOnInG
Mercury poisoning can result from
exposure to water-soluble forms of
mercury such as mercuric chloride or
methylmercury, by inhalation of mercury
vapour or by ingesting it in any form.

SyMPTOMS Of Mercury POISOnInG
exposure to high levels of metallic, inorganic and
organic mercury can permanently damage the brain and
kidneys. Adults who have been exposed to mercury
have symptoms such as irritability, shyness, tremors,
changes in vision or hearing and memory problems.
Short term exposure to high levels of metallic mercury
vapours may cause effects such as lung damage,
nausea, vomiting, diarrhoea, increases in blood
pressure or heart rate, skin rashes and eye irritation.

dangers of Mercury
to Pregnant Women
and children

l
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l A pregnant woman
exposed to mercury has
a higher risk of having a
baby with birth defects and
development problems. A
mother passes on the mercury
that has accumulated in her
body to the developing foetus.

Mercury exposure in the womb as a result of a mother’s
consumption of fish and shellfish that contain
methylmercury can adversely affect a baby’s
growing brain and nervous system. It has
been linked to ADHD (Attention Deficit
Hyperactivity Disorder) and other common
learning and behavioural problems.

dAnGerS Of
Mercury
Most Affected
Organs

Mercury
vapour is
absorbed by
the respiratory
tract or
through the
sinuses and
then enters
circulatory
system to be
distributed
throughout
the body.

nervous
system

heart

lungs

liver
Kidneys

Skin

foetus

l Foetuses, infants
and young children
are 4-5 times more
sensitive to mercury
exposure than adults.
l Higher level of
mercury can impair
a child’s physical and
mental development,
including motor
skills, learning
capacity and
memory.

The child suffered mercury poisoning while in
the womb. Thin and frail, he is unable to walk, talk
or grasp objects. The child’s both parents were
gold miners in Indonesia, who used mercury to3
process gold. Photo: Larry C. Price
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fISh MAIn SOurce Of
MeThylMercury
exPOSure
TO huMAn BeInG

Mercury is deposited into lakes and streams. Bacteria convert the mercury into an
organic form called methylmercury. This is the form of mercury that humans and
other animals ingest when they eat certain type of fish. Bioaccumulation occurs
when the methylmercury in fish tissue concentrates as large fish eat smaller fish.

Volcano

Human beings are exposed to
methylmercury primarily through the
consumption of fish.
More than 95% of the methylmercury
consumed is absorbed in the
gastrointestinal tract and transported to
the blood stream, where it is distributed to
all organs. Methylmercury penetrates the
blood-brain barrier and causes damage to
the central nervous system, particularly in
foetuses.
High percentage (84%) of the fish
sampled from around the world contained
mercury concentrations that exceed fish
consumption guidelines based on the
U.S. Environmental Protection Agency’s
reference dose for mercury exposure in
humans.

Coal power plant

Mines, garbage dumps

eATInG fISh
Things to remember

Methylmercury

l Fish absorbs methylmercury
from water through their gills
and by eating other fishes that
have methylmercury in their
bodies.

food

l Large fishes live longer and
have more time to build up
higher levels of mercury in their
bodies.

chain

Krill

l Methylmercury binds tightly
to the proteins in fish tissue,
including muscle. Cooking does
not reduce the methylmercury
content of the fish.

14

l Choose lower-mercury fish
and seafood, such as salmon,
shrimp, cod and sardines.
Avoid higher-mercury fish, such
as tilefish, shark, swordfish and
king mackerel.

Mercury
level
in the fish
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What Can
You Do?

Eliminate
Mercury in
Health care

Health care facilities are
one of the main sources
of mercury release into
the atmosphere. Proper
policy and procedure
for the management
of mercury containing
devices will help to reduce
mercury pollution in the
health care. Many nonmercury alternatives such
as blood pressure devices,

Check Label

gastrointestinal devices and barometers are
available in health care. Composite resin fillings
are the most common alternative to dental
amalgam.

Mercury in cream is absorbed
through the skin where it
blocks the formation of the
pigment melanin. Mercury
also damages the kidney.

Mercury-free Device

Use mercury-free alternatives, like LED
lightbulbs and digital thermometers.

Hg
Calomel
Ammoniated Mercury
Mercurous chloride
Mercuric
Mercurio
Cinnabaris

Choose
Your Fish

Reduce the
frequency of
consumption of
large predatory
fish species which
are known to
contain higher
level of mercury.
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A trainer shows a gold miner in Indonesia how to improve
her panning method to help her extract more gold without
mercury. Photo: Yayasan Tambuhak Sinta (YTS)

Artisanal Gold Mining
without Mercury

Although many miners use mercury in
artisanal and small-scale gold mining, it is
possible to safely and economically recover
gold without it. Mercury-free techniques
are safer for miners, their families and local
communities.

Many of the products are
mislabelled and mercury is not
always listed as ingredient.
Some labels may even be
written in a foreign language.
Check labels on skin-lightening
creams and soaps. Mercury
may be listed as:l Ammoniated Mercury
l Mercurous chloride
l Hg l Calomel
l Mercuric l Mercurio
l Cinnabaris

Proper Disposal of
Mercury-Containing
Products

Mercury-containing products cannot
be disposed with regular trash or
poured down the drain . Recycling
mercury-containing products is one
of the best ways to help prevent
mercury releases to the environment
by keeping these products out of
landfills and incinerators.
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MInAMATA cOnvenTIOn
The objective of the
Minamata convention
on Mercury is to protect
the human health and
the environment from
anthropogenic emissions
and releases of mercury
and mercury compounds.

MInAMATA dISeASe
l

The Convention is named
after Minamata Bay in Japan
to remember the lessons of
the tragic health damage by
industrial mercury pollution.

It is signed in 2013 by delegates from
128 countries. The objective of the
convention:

A significant example of mercury exposure affecting public health
occurred in Minamata, Japan, between 1932 and 1968.

l A factory called Chisso manufacturing acetaldehyde, discharged
waste liquid into Minamata Bay. The discharge included high
concentrations of methylmercury.
l The bay was rich in fish and shellfish, providing the main livelihood
for local residents and fishermen.
l

The methylmercury released by the factory was consumed by the
fish which was the staple food of the local community.

l For many years, no one realised that the fish were contaminated with
mercury, and that it was causing disease to the local community.
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l

After a long investigation, cause of the disease was identified.
At least 50,000 people were affected and more than 2000 cases
of Minamata disease were certified.

l

Minamata disease peaked in the 1950s, with severe cases suffering
brain damage, paralysis, incoherent speech and delirium,
skin rashes, kidney and liver failure.

l

Minamata disease killed around 1,400 people and it kicked off the
worldwide campaign to stop the use of mercury.

Shinobu Sakamoto, Minamata pollution
survivor, calls on governments to end
mercury pollution globally. Photo: UNEP

GlOBAl Mercury
PArTnerShIP

1.

Control and reduce products,
processes and industries that use,
release or emit mercury.

2.

Address the direct mining of
mercury, its export and import, safe
storage and disposal.

3.

Identify populations at risk and
boost medical care. Training for
health-care professionals to identify
and treat mercury-related illnesses.

The goal of the UNEP Global Mercury Partnership
is to protect human health and the global
environment from the release of mercury and its
compounds by minimizing and, where feasible,
ultimately eliminating global, anthropogenic
mercury releases to air, water and land. The
Partnership works closely with stakeholders
to assist in the timely ratification and effective
implementation of the Minamata Convention on
Mercury. For more information please visit:
https://web.unep.org/globalmercurypartnership/
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