
Uranium Weapons
Radioactive Penetrators

The Nuclear Chain



A great invention?

What kind of weapon can pierce armour? What sort of 
projectile can pentrate a bunker? The answer is depleted ura­
nium munitions – ammunition with a uranium core.

U ranium ensures the great-
est amount of penetrat-

ing power. It has a very 
high density, which is 1.7 

times that of lead. Missile-
like uranium weapons will 
pierce any target they hit at 
3,600 km/h.
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Uranium weapons – 
What is the problem?

When uranium muni-
tions hit a target, kinetic 
energy is transformed into 
thermal energy. At over 
3,000° Celsius, the actual 
material self-combusts and 
the entire target is re-
duced to ashes. The urani-
um is converted to a fine 
dust, which is then dis-
persed by the wind, conta-
minating the environment 
for centuries to come. Ura-
nium dust is harmful once 
it enters the human body. 
When uranium is inhaled 
or ingested with foods and 
beverages, its full patho-
genic and lethal effects 
unfold. On entering the 
body it is taken up by the 
blood, which transports it 
to the organs. It can reach 
an unborn child via the 
placenta.
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Uranium causes damage 
to a person’s health in 

two ways. Firstly, it is a 
heavy metal, like lead or 
cadmium, and therefore 
toxic. Secondly, uranium 
emits alpha particles and 
is therefore radioactive. 
Its decay rate, however, is 

very slow. Uranium 238 has 
a half-life – i.  e. the time 
it takes until only half the 
original radioactive sub-
stance is left – of 4.5 billion 
years. Radiation can damage 
or destroy cells, damage DNA 
or disrupt cellular process-
es. Despite the fact that 

Measuring radioactivity of an Iraqi tank pierced by a DU penetrator. 
© Naomi Toyoda
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only three to six cell layers 
(approx. 4 micrometer) are 
affected by alpha radia-
tion, the damage to health 
can be immense. Moreover, 
the cells affected by alpha 
rays send messengers to 
hundreds of adjacent cells, 
initiating what is known as 

the “bystander effect.” The 
genetic information of those 
cells is changed. Cells dam-
aged in this way can mutate 
to become cancerous.

Uranium‘s extremely long 
half-life means that not only 
do soldiers become the vic-
tims of a conflict involving 
uranium munitions, but also 
– for centuries to come – the 
civilian population.

Objects, vehicles, weapons 
and buildings targeted by 
uranium munitions become 
contaminated and remain a 
health hazard long after the 
end of a conflict. Children 
play on destroyed tanks; 
utensils for use in daily life 
are made from the scrap 
metal of irradiated vehicles; 
new homes are built from 
contaminated rubble.
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How does depleted uranium affect people’s health?

On entering the body, depleted uranium has the potential 
to give rise to numerous diseases, e. g. fertility disorders, 
cancer of almost all organs, kidney failure, behavioural 
problems, and congenital malformations in offspring/future 
generations.

Some of these diseases are 
caused primarily by the 

chemical toxicity of DU, oth-
ers mainly by alpha radiation. 
Both effects are mutually 
reinforcing – a deadly combi-
nation.

Damaged genes
Laboratory tests have found 
chromosomal damage among 
soldiers and civilians who 
had been exposed to uranium 
munitions. Such damage is 
considered to be a precursor 
for cancer, as well as trigger
ing congenital disorders.

Higher incidence of
malformations
The incidence of deformities 
among newborn babies 
increases significantly if one 
or both parents have come 
into contact with uranium 
munition.

There is a particularly high 
incidence of severe mal
formation of the brain, spine, 
heart, urinary tract, face 
and extremities among the 
children of veterans of Gulf 
War, during which urani-
um weapons were deployed. 
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Uranium (U) used in uranium weapons is “depleted” 
uranium.

99.3 % of the natural uranium excavated from mines 
consists of the radioisotope U-238 and 0.7 % of U-235. 
To convert this into “fuel” for nuclear power plants 
U-235 has to be enriched to 3–5 % or for nuclear weap-
ons to 90 %. Depleted uranium is the waste product 
created during this process. One ton of 5 % U-235 
enriched uranium generates 7 tons of depleted urani-
um. Depleted uranium is made up of 99.8 % U-238 and 
0.2 % U-235.

Is all uranium the same?

Physicians have also made 
identical observations among 
children in the Basrah und 
Fallujah regions of Iraq.

Reduced fertility
Tests on rats and mice have 
shown that depleted uranium 

in drinking water causes fer-
tility disorders. If, however, 
the ova were fertilised, the 
resulting embryos were mal-
formed. This is supported by 
surveys of Gulf war veterans: 
infertility among a group 
of 40,000 UK veterans who 
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had come into contact with 
uranium munition was sig-
nificantly higher than among 
soldiers who had not.

Cancer
In areas of Iraq and the 
Balkan States where urani-
um munitions were used, 
physicians have recorded 
an increased incidence of 
deformities among newborn 
babies, as well as of cancer 
among children and adults.

Numerous veterans of the 
Gulf and Balkan Wars from 
several NATO states have 
suffered from leukaemia, 
lymphoma or other forms of 
cancer. Despite being quite 
young, many have died as a 
result.

Some DU particles are insol
uble. If inhaled they can re-
main in the lung, increasing 
the risk of lung cancer even 
up to 20 years later.

Soluble particles can lead 
to the deposition of deplet-
ed uranium in bone; tests 
on animals show that up to 
60 % of the uranium released 
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into the bloodstream can be 
stored in the skeleton. This 
increases the risk of bone 
tumours and leukaemia.

Kidney damage
Uranium is expelled from the 
body via the kidneys. Animal 
tests have shown that urani-
um causes a number of severe 
kidney diseases. A person 
absorbing a large amount 
of depleted uranium would 
die of kidney failure long 
before cancer has a chance to 
develop.

Evidence of behavioural 
disorders
Animal tests show that rats 
exposed to depleted urani-
um exhibit severe behavi-
oural disorders. Behavioural 
problems have been reported 
in some Gulf War veterans, 
mainly as a result of post-
traumatic stress disorder 
(PTSD). A possible additional 
factor, however, could also 
be brain damage following 
contact with uranium muni-
tions.
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The case of Iraq: 
A lack of information poisons inhabitants

People can only protect themselves if they are aware of 
risks. The lack of information about where depleted uranium 
weapons have been used is an indirect cause of disease and 
death among an uninformed population. Those that have used 
uranium weapons must make known where and how much DU 
has been used. Otherwise, protection is impossible.
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The USA and UK used ura-
nium munitions during 

the 1991 and 2003 Gulf Wars. 
One of the greatest problems 
faced by the Iraqi authori-
ties and its population is the 
refusal of the U.S. to release 
data on where the weapons 
were used. The UK govern-
ment, however, did provide 
information but used less DU 
than the U.S.

The lack of information from 
the U.S. means that Iraqi and 
international experts now 
face the daunting task of 
searching for contaminated 
areas. The lack of informa-
tion has made it impossible 
to implement timely pre-
ventive measures, such as 
informing the population and 
cordoning off contaminated 
areas.

In 2010, the Iraqi Depart-
ment of the Environment 
published a map showing 42 

heavily contaminated areas. 
Three years previously, after 
examining four contaminated 
areas, the environmental 
agency UNEP had come to the 
conclusion that there was no 
risk of irradiation, provided 
people did not climb onto 
irradiated tanks, spend any 
length of time in the vicinity 
of such tanks, touch projec-
tile shells or recycle scrap 
metal from a military source.

But the actual reality looks 
quite different: in a post-war 
environment, children play 
on the ruins of warfare. Also, 
old vehicles and weapons are 
refashioned and put to new 
uses.

In order to avoid irradiated 
objects and areas, you first 
need to know where they are.
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The health effects of uranium munitions 
are in dispute

Physicians in Basrah’s 
Maternity Hospital were 

the first to notice a signifi
cantly higher incidence of 
childhood leukaemia and in-
creasing numbers of deform
ities in newborn babies. In 
March 2013, the BBC broad-
casted a documentary about 
this appalling situation. In 
the film, a representative 
of the Iraqi health depart-
ment said there had been a 
sharp rise in the incidence 
of congenital malforma-
tions. However, according to 
a preliminary report pub-
lished with the support of 

WHO in September 2013, 
the Iraqi Ministry of Health 
claimed that no evidence for 
an increased incidence of 
congenital malformations had 
been found. The German af-
filiates of IPPNW and ICBUW 
(International Coalition to 
Ban Uranium Weapons) are 
critical of this statement. 
The study design that was 
used, previous results, as 
well as earlier contradictory 
statements by high-ranking 
officials from the Iraqi Minis-
try of Health, raise a number 
of questions.

It is undisputed that exposure to ionising radiation and toxic 
heavy metals can cause disease. But international commit­
tees and governments are still grossly cynical about the 
effects of uranium weapons: the obvious risks from uranium 
munitions are being denied on the grounds that no compara­
tive figures are available.
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While it is known that 
uranium munitions were 

used in the Basrah area, the 
U.S. has denied using them 
in Fallujah during the second 
siege of the city. However, 
an alarming rise in neonatal 
deformities has been docu-
mented since 2009 – physi-
cians have found a 15-fold 
increase.

Children have been born 
without brains, with cardiac 
anomalies or other severe 
malformations. In 2010, an 
investigation revealed a 38-
fold increase in the incidence 
of cancer. Investigators 
suspect that uranium weap-
ons were used in the 2004 
clash with rebels – however, 
this suspicion could not be 
confirmed so far.

Father and daughter in the hospital in Fallujah. This baby girl was born with a 
heart defect, as well as deformities of the arms and legs.

© Donna Mulhearn
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USA

Where is the problem?

France
Italy

UK Belarus

Ukraine

Greece

Montenegro
Bosnia-Herzegovina

Kosovo

Producer and user

Armies possessing
uranium weapons

Armies suspected 
of possessing
uranium weapons

Areas in which 
uranium weapons 
were used
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China

Pakistan
Afghanistan (unconfirmed)

India

Russia

Kyrgyzstan
Kazakhstan

Uzbekistan
Turkmenistan

Thailand

Azerbaijan
Chechen Republic

Georgia
Turkey

Israel Bahrain
Saudi Arabia

IraqJordan
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The big question:
How much uranium munition was 
actually used in Iraq?

The U.S. has admitted to firing around 
300 tonnes of depleted uranium in 1991 
and a further 140 tonnes in 2003. The 
UK Ministry of Defence has admitted to 
using 1.9 tonnes of uranium munition in 
the 2003 war.

Dr. Munjed Abdul Baqi, an Iraqi expert 
at the Ministry of Science and Techno-
logy estimated the amount used in the 
2003 Gulf War at 2,000 tonnes. Using 
satellite imagery of suspected impact 
sites, United Nations Environment 
Programme (UNEP) estimated that 1,000 
tonnes were used in 2003.

Random tests have found radiation due 
to uranium munitions in various regions 
of Iraq. UNEP has confirmed that resi-
dential areas of Baghdad and Basrah 
were also subjected to attack with ura-
nium weapons.
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The case of the Balkans: 
Long after war is over, people keep on dying

Among the first victims of DU munition were the soldiers 
directly exposed to uranium dust. But those who have suf­
fered the most and the longest are the civilian.

A s part of NATO military 
operations, the USA 

used uranium weapons in 
1994, 1995 and 1999 in the 
Balkans. It took two inter-
ventions by the UN Secretary 
General for NATO to release 
most of the 1999 target 
coordinates to UNEP. Bosnian 
civilians were only informed 
six years after the use of ura-
nium weapons.

Offenders are also victims
In an amateur video shot by 
a soldier, Italian, Spanish and 
French soldiers can be seen 
handling uranium munitions 
with their bare hands and 
then deliberately detonating 
them. The shells had missed 

their targets and were meant 
to be “defused.” The film 
shows how smoke clouds en-
velop the soldiers and their 
tents. Two of the 15 Italian 
members of the “disposal 
squad” later developed can-
cer of the lymph glands, one 
fathered a severely malform
ed child.

In 2007, the Italien Minister 
of Defence, Parisi, revealed 
that between 1997 and 2007 
37 Italian soldiers who had 
served overseas had died 
of cancer and 255 had been 
taken ill. The government 
agreed to pay the victims, 
or their families, 170 million 
Euros compensation. The 
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Italian “victims in the armed 
forces group” reacted by ac-
cusing the state of mislea-
ding the public as the actual 
number of deaths from cancer 
among veterans was 164, 
while 2,536 had developed 
the disease.

Measuring radiation levels in a residential area of Klina, Kosovo (2001). 
© picture alliance/dpa

5,000 days vs 
12 seconds
Cape Arza in Montenegro 
was subjected to a 12- 
second attack with 30mm 
depleted uranium rounds. 
Attempts to decontami-
nate the area took 5,000 
person-days and cost 
U.S. $ 280,000.
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The case of Italy: 
Even testing DU is deadly

Uranium weapons are claiming lives in Europe – even in 
peacetime. Uranium munitions were tested at a training area 
in Sardinia: lambs born with two heads died from radioactive 
toxins. 65 % of the shepherds developed cancer. A large num­
ber of children were born with deformities.

F irst the sheep, then 
the children, then the 

shepherds. NATO’s largest 
firing range is in Salto di 
Quirra, in southeast Sardinia. 
Shepherds with large flocks 
who are allowed to graze on 
parts of the firing range have 
registered a strikingly large 
number of lambs with malfor-
mations since the end of the 
1980s. For instance, there 
were lambs born with only 
one centrally-placed eye, 
with two heads or huge ears, 
some were born with tumours 
or cleft formations and many 
did not survive.

A practising paediatrician in 
a village to the northwest 
of the firing range reported 
that 13 of the 26 children 
born between 1985 and 1987 
exhibited malformations.

After the animals and the 
children came the shepherds. 
In the mid 1990s, 65 % of the 
shepherds in the village of 
Quirra had cancer, many of 
them died.

The victims remained silent 
for a long time. The armed 
forces were, and still are, 
a major employer. It was 
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In 1988, the armaments group Messerschmidt-Bölkow-Blohm 
(MBB) tested its Cormoran missiles in Salto di Quirra. 
According to Giancarlo Carrusci, the captain in charge at the 
time, the Cormoran was equipped with warheads containing 
depleted uranium.

Over a great many years MBB also conducted 
tests involving more than 1,000 Milan anti-
tank missiles on the island of Sardinia. Each 
missile carried more than 2.4 grams of radio-
active thorium-232; this means they fired a 
total of 2.4 kilos of the alpha-ray emitter into 
the environment.

Manmade isotopes of thorium were found in 
the skeletons of exhumed shepherds.

German weapons bring death to Italy

not until 2008, when a new 
public prosecutor took office 
that the matter began to be 
addressed. The course of the 
illnesses was very similar to 
that of many soldiers return-
ing from action in the Gulf 
and Balkan Wars, in which 
they were exposed to urani-
um munitions. 

The public prosecutor ordered 
exhumations of the bodies 
of shepherds and, in 2011, 
also took possession of the 
restricted military area. To 
date, there have been twenty 
indictments in a case that 
has still not reached its 
conclusion.
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A reassessment of “low­
level” radiation
International health organ-
isations must review the 
methods and models used to 
determine the risk posed by 
radiation. There is now un-
disputed scientific evidence 
that the risks from “low-
level” radiation have been 

underestimated. Even small 
amounts of radiation can 
change genetic information, 
damage the immune system 
and cause cancer. The World 
Health Organisation should 
recognise this fact and 
prioritise protecting public 
health from all sources of 
radioactivity. Other political 

We need:

Although some of the details on the effects of uranium in-
side the body are still unknown, there can be no doubt that 
uranium munitions have a toxic effect on humans and the 
environment. Recurrent demands for further studies, ostensi-
bly due to the incomplete chain of evidence, merely serve to 
paralyse decision makers into inactivity and prevent the long 
overdue ban on uranium weapons.
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interests should have no 
place in health policies.

Comparative figures
One of the key tasks is the 
development of cancer and 
malformations registers in 
countries affected by deplet-
ed uranium contamination. 
If there are no figures with 
which to compare changes, 
they can neither be identi-
fied nor can their develop-
ment be monitored over a 
longer period. Further epi-
demiological research would 
be helpful.

Screening of affected 
populations
Screening studies are also 
essential: long-term, regular 
surveys of affected popu-
lations would allow iden-
tification of diseases with 
long latency periods, such 
as cancers which may not 
appear until ten or twenty 
years later, as well as those 

manifesting in the second or 
third generation.

Full disclosure of targeting 
and amounts used
In the aftermath of an armed 
conflict involving uranium 
munitions, the efficacy of 
health protection measures 
is contingent on precise 
information about where 
they were used and in what 
quantity.

Without this knowledge it is 
almost impossible to protect 
those affected by informing 
them, marking and monitor-
ing sites and implementing 
decontamination measures.
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U ranium weapons have 
the potential to cause 

disease for generations 
to come and affect civil-
ians long after the end of 
conflict. They are ethically 
unacceptable, militarily dis-
proportionate and of dubious 
international legality. From 
a medical viewpoint, such 
weapons must be banned. All 
those that were and will be 
exposed to uranium weapons 

are entitled to direct and 
comprehensive information 
that such weapons are being 
used. The civilian population 
cannot be protected if those 
using the uranium weapons 
do not provide comprehen-
sive information about the 
targets, locations, type of 
weapons and amounts of ra-
dioactive material used.

What has to happen?

International Physicians for the Prevention of Nuclear 
War, Physicians for Social Responsibility (IPPNW) and the 
International Coalition to Ban Uranium Weapons (ICBUW) are 
calling for an international ban on uranium weapons.
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States deploying weapons containing uranium must immedi­
ately and fully inform the affected government and civilian 
population of their use of such weapons.

This means that the USA must provide details of their previ­
ous use of uranium weapons, particularly in Iraq, the Balkans 
and Afghanistan.

Photo: Chris P Dunn7 / creativecommons.org/licenses/by-nc-sa/2.0
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Further information

You will find more information about uranium munitions in the 
IPPNW report “The Health Effects of Uranium Munition.” It can be 
downloaded in German and English from our website:
www.uranmunition.org

For a small contribution of
10 Euro a hard copy can be 
obtained from:

German affiliate of the 
International Physicians for 
the Prevention of Nuclear 
War/Physicians for Social 
Responsibility (IPPNW)

Körtestraße 10
10967 Berlin
Tel. +49 (0) 30/698 07 40
Fax +49 (0) 30/693 81 66
E-Mail: kontakt@ippnw.de
Internet: www.ippnw.de

It can be ordered at: 
http://shop.ippnw.de
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ICBUWICBUW

Information about the “nuclear chain”: uranium 
mining, uranium enrichment, civilian nuclear
accidents, nuclear weapons, nuclear testing,
military nuclear accidents, nuclear attack, as well as 
nuclear waste and depleted uranium munitions at:

www.nuclear-risks.org/en/homepage.html

The nuclear chain

For more information go to the following website:

International Coalition to Ban Uranium Weapons (ICBUW)
www.icbuw.org



The Nuclear Chain
Those who advocate nuclear power often refer to the different stages of uranium 
processing as the “nuclear fuel cycle.” But it is not a cycle, it is a dead-end; it 
begins with uranium and ends with radioactive waste. Each link in the chain 
causes irreversible damage to the environment. Millions of people throughout 
the world suffer from the effects of the civil and military nuclear industries.

uranium mining/processing

generates radioactive waste

Nuclear tests and nuclear 
accidents contaminate 

the world with radioactive 
fallout. Uranium munition 
leaves behind radioactive 

uranium dust.

nuclear weapons

plutonium for 
nuclear weapons

nuclear reactors

mixed oxide fuel 
(MOX) for NPP

uranium weapons

depleted uranium 
makes:

reprocessing 
spent fuel rods for

uranium enrichment 
for

nuclear waste IPPNWIPPNW information brochure


