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URANIUM 
1. How much do you know about the element uranium?

Here’s thirteenth question quiz you can take to test your knowledge of uranium facts. 

1) All uranium isotopes are radioactive?
a) true         b) false

2) The chemical symbol for uranium is 

a) U         b) Ur     c) Um      d) Uu

3) Uranium is 

a)   metal      b) alkaline earth    c) noble gas     d) metalloid or semimetal

4) Uranium is an extremely rare element. 
a) true        b) false

5) When was uranium discovered?

a) 1789       b) 1817    c) 1923     d) 1979

6) The atomic number of uranium is 

a) 60     b) 88      c) 92      d) 94

7) Uranium typically has a valence of 
a) 1      b) 2    c) 3        d) 4 or 6

8) Natural uranium has been known to spontaneously fission

a) true         b) false

9) Can exposure to uranium increase risk of cancer?

a)  yes          b) no

10) Most of the world’s supply of uranium comes from

a) nuclear bombardment of another element

b) collection from volcanic vents

c) extraction from air

d) extraction from minerals

11) All of the following are true of uranium except
a) Finely powdered uranium will spontaneously ignite in air.

b) Uranium ores always contain radium.

c) Uranium is slightly paramagnetic.
d) The health effects of uranium are associated with its toxicity rather than its radioactivity. 

12) The element name “uranium” comes from the word for

a) the Latin word for “underneath”

b) the Greek word for “warm”

c) the Latin word for “glowing”

d) the planet Uranus

13)  The internal heat of the Earth is thought to be due largely to the presence of decaying uranium and thorium

a) true        b) false

Keys: 1) a; 2) a; 3) a; 4) b; 5) a; 6) c; 7) d; 8) a; 9) a; 10) d; 11) d; 12) d; 13) a.
2. Pay attention to the pronunciation of the words. Mark the stressed syllable on the following words:
Crystals, toxic, nuclear, pyrophoric, compounds, crystallographic, nitrate, acetate, pitchblende, carnotite, cleveite, autunite, uraninite, uranophane, tobernite, isotopes, alkaline, calcium, carbon,  aluminum, phosphate, electrolysis. 
2.1  Read the text “Uranium”
      Uranium is a heavy, lustrous, silvery-white metal, capable of taking a high polish. It exhibits three crystallographic modifications: alpha, beta, and gamma. It is a bit softer than steel; not hard enough to scratch glass. It is malleable, ductile, and slightly paramagnetic. When exposed to air, uranium metal becomes coated with a layer of oxide. Acids will dissolve the metal, but it is not affected by alkalis. Finely divided uranium metal is attached by cold water and is pyrophoric. Crystals of uranium nitrate are triboluminescent. Uranium and its compounds are highly toxic, both chemically and radiologically. Uranium is of great importance as a nuclear fuel. Nuclear fuels are used to generate electrical power, to make isotopes, and to make weapons. Much of the internal heat of the earth is thought to be due to the presence of uranium and thorium. Uranuim-238, with a half-life of 4.51 x 109 years, is used to estimate the age of igneous rocks. Uranium may be used to harden and strengthen steel. Uranium is used in inertial guidance devices, in gyro compasses, as counterweights for aircraft control surfaces, as ballast for missile reentry vehicles, for shielding, and for x-ray targets. The nitrate may be used as a photographic toner. The acetate is used in analytical chemistry. The natural presence of uranium in soils may be indicative of the presence of radon and its daughters. Uranium salts have been used for producing yellow 'vaseline' glass and ceramic glazes. Uranium occurs in minerals including pitchblende, carnotite, cleveite, autunite, uraninite, uranophane, and tobernite. It is also found in phosphate rock, lignite, and monazite sands. Radium is always associated with uranium ores. Uranium can be prepared by reducing uranium halides with alkali or alkaline earth metals or by reducing uranium oxides by calcium, carbon, or aluminum at elevated temperatures. The metal can be produced through electrolysis of KUF5 or UF4, dissolved in a molten mixture of CaCl2 and NaCl. High-purity uranium can be prepared by the thermal decomposition of uranium halides on a hot filament. 
2.2 Complete the table using the information from the text.

	URANIUM

	Properties
	Uses
	Sources

	
	
	


3. Now you know that uranium is an element and that it's radioactive. Here are some other uranium facts for you. Remember these facts.
1. Because uranium is radioactive and always decaying, radium is always found with uranium ores. 

2. Uranium is slightly paramagnetic. 

3. Uranium is used to fuel nuclear power plants and in high-density penetrating ammunition. A single kilogram of uranium-235 theoretically could produce ~80 terajoules of energy, which is equivalent to the energy that could be produced by 3000 tonnes of coal. 
4. Natural uranium ore has been known to fission spontaneously. The Oklo Fossil Reactors of Gabon, West Africa, contain 15 ancient inactive natural nuclear fission reactors. The natural ore fissioned back at a prehistoric time when 3% of the natural uranium existed as uranium-235, which was a high enough percentage to support a sustained nuclear fission chain reaction. 

5. The density of uranium is about 70% higher than lead, but less than that of gold or tungsten, even though uranium has the second-highest atomic weight of the naturally occurring elements (second to plutonium-244). 

6. Health effects of uranium typically are not related to the element's radioactivity, since the alpha particles emitted by uranium cannot even penetrate skin. Rather, the health impact is related to the toxicity of uranium and its compounds. Ingestion of hexavalent uranium compounds can cause birth defects and immune system damage. 

7. Finely divided uranium powder is pyrophoric, meaning it will ignite spontaneously at room temperature. 

4. Look at these photos. 

Uranium glass fluoresces brightly when illuminated with an ultraviolet light. Uranium may be added to glass to impart a greenish yellow to orange red coloration. 
Answer the question: What is uranium glass or vaseline glass?
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Key (answer) Simply put, uranium glass is glass that contains uranium. Usually uranium is added to glass before it is melted as a diuranate oxide. Modern uranium glass is about 2% uranium, by weight, although some 19th century pieces contain as much as 25% uranium. The glass comes in shades of yellow and green, although other colors are possible if additional metals have been added. A Geiger counter will register radioactivity from some uranium glass, although it is not sufficiently radioactive to pose a health hazard. Uranium glass is called "Vaseline glass" because the milky, greasy appearance of the glass resembles that of petroleum jelly.

5. The uranium mining quiz
1. Say you want to launch an exploration for uranium. The tools you’ll use will likely rely on this characteristic of uranium. 

A) colour 

B) radioactivity

C) weight

2. The booms and busts of uranium mining fluctuated based on economic and political factors. Which of the following events left the deepest impression on the field?

A) the Iraq War in the early to mid-2000s

B) the oil crisis of the 1970s

C) the arms race between the Soviet Union and the united States beginning in the 1950s

3. What are the two most popular ways to mine for uranium?
A) in-situ recovery and open-pit mining

B) open-pit mining and closed-pit mining

C) underground mining and aerial mining

4. What’s the name of towns that popped up because of uranium mining?
A) nucla-tropolises

B) yellowcake towns

C) uranium clouds

5. You can find uranium everywhere – even in seawater. But why isn’t uranium mined from the ocean?

A) because it’s impossible to separate uranium from water

B) because the concentrations of uranium in seawater occur at to low of concentrations to be economically viable
C) because of regulations surrounding owning coastal waters

6. Why was uranium coveted?

A) for its ability to cure cancer
B) for its taste

C) for its colourful properties as a glaze

7. True or false: Uranium miners are not paid well.

A) True: They make the lowest salaries in comparison to other professions

B) True: They only make money by doing more risky jobs.

C) False: They are paid well relative to other professions.

8. Which of the following countries is not among the world’s top uranium producers?

A) China

B) Canada

C) Australia

9. Besides mining, what’s another realistic way to obtain uranium for nuclear fuel?
A) create it from other element

B) take it from Soviet warheads

C) sorry, there is no other way to get uranium

10. Which time period saw the largest spike in uranium mining?
A) the 1980s

B) the 1960s

C) the 1950s

11. As of 2009, global uranium demand was:

A) on the rise

B) on the decline

C) staying the same

12. Uranium miners still come into contact with radioactive material while on the job. What can they do to prevent bringing radioactive material into their homes and neighbourhoods?

A) keep work clothes at the mine

B) don’t bring home any materials from the site

C) both of the above

13. In order to use uranium as nuclear fuel (or even in a weapon), what process does the element need to undergo?

A) dilution

B) enrichment

C) implosion

14. What treaty do countries have to be a part of to purchase uranium?

A) the Nuclear Non-proliferation Treaty
B) the Non-Nuke Treaty

C) the uranium in the Cranium Treaty

15. How does uranium mining lead to food preservation?

A) Its radioactivity mysteriously keeps foods fresh.

B) Uranium is used to make radioisotopes, which can prevent plants from sprouting and can keep insects at bay.

C) There is no way uranium can be used anywhere near food!

16. What’s the most common health hazard associated with uranium mining?

A) fatigue

B) uranium radioactivity

C) radon gas

17. What colour is the element uranium?

A) reddish-pink

B) black

C) silvery-white

18. What’s the difference between remediating and reclaiming a mining site?
A) Remediating involves removing waste, while reclaiming focuses on restoring an area back to its natural state.

B) Remediating depends on meditation, while reclaiming focuses on who claims rights over a site.

C) The two mean the same thing.
19. Which of these elements is commonly found with uranium?

A) radium

B) nickel

C) gold

20. Which of the following communities has historically been affected by uranium mining?

A) Navajo Native American groups

B) Mormons

C) Both answers are correct 
Keys: 1. B); 2. C); 3. A); 4. B); 5. B); 6. C); 7. C); 8. A); 9. B); 10. C); 11. A); 

12. C); 13. B); 14. A); 15. A); 16. C); 17. C); 18. A); 19. A); 20. C). 
6. Read the text and do the tasks.

Uranium mining
(Part I)
      Uranium is a naturally occurring, unstable element that continually breaks down into other elements called “decay products,” or “radionuclides.” As uranium breaks down, it releases a type of radiation known to cause cancer. There are many decay products of uranium, and it can take billions of years for it to fully break down into a non-radioactive substance. Uranium is mined for several reasons, but most uranium is used for nuclear energy or weapons, while small amounts are used to create dyes and inks and as a component of some industrial processes. 
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      Most uranium mining utilizes conventional open pit, or underground methods depending on the location and quality of the ore. As with other forms of mining, significant amounts of waste rock are created during the mining operation. Typically this waste rock has elevated concentrations of uranium and therefore radiation contamination. Large areas are disturbed during open pit mining operations; hundreds of acres can be covered with waste rock from mining. Less common methods of uranium mining include directly leaching uranium from rock without removing it, called in situ leaching. In this case uranium is released from rock into the ground water using a solvent, and then pumped to the surface. 
      Once uranium has been removed from the ground as ore, it must be milled and extracted from the ore. This process uses multiple toxic chemicals including industrial solvents and strong acids and bases. The result of this process yields a collection of uranium compounds known as “yellow cake uranium” as well as significant amounts of mine tailings and contaminated waste water. Mine tailings can contain numerous radioactive elements and continue to contaminate the environment long after the mine has been closed. It is estimated that mine tailing retain 85% of their original radioactive energy. 
      Milling and processing of uranium ore have been associated with contamination of the environment as well. Contamination can be found at levels that are dangerous to humans, wildlife, and agricultural animals. 
      Uses of refined uranium include nuclear energy and weapons, both of which have significant environmental impacts of their own. Nuclear weapons produce catastrophic environmental damage, and release large amounts of radionuclides that can disperse globally. Nuclear power produces radioactive waste material that must be stored indefinitely. The United States still has no comprehensive plan for permanent disposal of nuclear waste. 
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      The primary health concern of uranium mining is exposure to cancer-causing radiation. In addition to causing cancer, radiation may cause genetic damage, disrupt hormone levels, and reduce blood cell counts. One of the most troublesome aspects of radiation exposure during mining is that symptoms of diseases may not arise until decades after exposure. 
      Historically, uranium miners have had significantly greater chances of developing cancer. A review of literature on uranium mining and cancer revealed that uranium workers’ risk of developing lung cancer is 2-5 times greater than average. Even living in close proximity to uranium mining operations has been known to cause an increase in negative health effects. The cancer rate among Navajo increased dramatically during the period when uranium mining was allowed on Native lands. The Navajo have since banned uranium mining due to its adverse effects on the environment and human health. 
Uranium is known to cause kidney disease in animal studies, although it is not clear whether water (approximately 1,000 μg/L) have been shown to cause kidney damage in chronic low level exposures can cause this effect in humans. High levels of uranium are  in drinking people. 
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      There are several ways in which people can be exposed to radiation associated with uranium: through radioactive radon gas in the air, through inhalation of contaminated dust, or through ingestion of water, dust, plants and animals containing radionuclides. 

One of the decay products of uranium is radon, a radioactive gas that causes cancer (as do other uranium decay products). Radon concentrations are likely to be higher near uranium deposits. Radon is an especially serious health hazard because it can accumulate in residential buildings or enclosed spaces such as mine shafts. According to the National Cancer Institute radon is the second leading cause of lung cancer in the U.S. The majority of historical lung cancer cases among uranium miners are thought to have been caused by breathing radon. 

In addition to air contamination, another major concern is the presence of radioactive substances in water. After uranium is exposed to oxygen, whether in water or air, it easily dissolves in water. Radium and radon, radioactive breakdown products of uranium, are highly soluble in water. 
      Uranium is mobile in water of any who are already at risk. Additionally, disruption of the environment by pH, and acid mine drainage doesn’t need to be present in order for uranium to contaminate local waters. According to the EPA, “Waters affected by uranium mining may be on, adjacent to, or at some distance from a mine or mines” and “the periods of high precipitation…may be sufficient to result in eventual migration of radionuclides into groundwater or surface water bodies, soils, and make them available for uptake in vegetation.” Radioactive contamination of water increases the likelihood that contamination will extend beyond just a mining site because radionuclides may be transported in surface waters. In 2008, 21 drinking water wells within the Navajo Nation were found to be contaminated with unsafe levels of radioactive contamination that resulted from uranium mining. 
      Direct exposure to radioactive substances including ingestion or inhalation of dusts is another serious concern. As with other forms of mining, dust is a significant source of toxic contamination. Dust particles may contain numerous toxic substances including radioactive elements. Uranium in dust may travel away from the mine site and later be incorporated into local vegetation or deposited in waterways and soils. 
      As with other mines, there is the potential for acid mine drainage during or after uranium mining. In addition to the threat of radionuclide contamination, acid mine drainage would present additional environmental problems including destruction of wetlands and releasing toxic metals into the environment. 

Additionally, mine tailings and waste rock that remain at the mine site will continue to release toxic substances. Radioactive elements and toxic chemicals are more easily dispersed into water and air from mine tailings than from the original underground ore. Mine tailings also continually release radioactive radon gas into the air. 

      Not only are radionuclides a direct threat to people exposed to them during mining, but they are also known to accumulate in Arctic food chains. This is especially troublesome for Alaska Natives who rely on local plants and animals for subsistence. Traditional Native foods such as caribou and moose have elevated levels of radionuclides. Uranium mining could increase the risk of exposure to cancer-causing radiation for Alaska. Native populations mining operations could decrease the availability of traditional subsistence food. Lack of access to traditional food sources can have drastic effects on the health and cultural prosperity of Alaska Natives. Due to ongoing environmental degradation and adverse human health effects caused by historic uranium mining, in 2005 the Navajo Nation enacted a law to ban all uranium mining or processes on Navajo lands. The law was the first of its kind. 

5.1 Match the word phrases in right column with the word phrases in left one.
	1. decay products
	a. место расположения шахты или рудника

	2. open pit
	b. радиоактивные продукты распада

	3. waste rock
	c.  угроза здоровью


	4. radiation contamination
	d. зараженная пыль

	5. leaching
	e. болезнь почек

	6. in situ
	f. радиационное воздействие


	7. solvent
	g. трудные подходы

	8. strong acid
	h. клетка крови

	9. bases
	i. гормональный уровень

	10. tailings
	j. генетическое повреждение

	11. refined uranium
	k. ядерные отходы

	12. nuclear weapon

	l. ядерное оружие

	13. nuclear waste
	m. очищенный уран

	14. genetic damage
	n. отходы

	15. hormone level
	o. основания

	16. blood cell
	p. концентрированная кислота

	17. troublesome aspects
	q. растворитель

	18. radiation exposure
	r. на своем месте

	19. kidney disease
	s. выщелачивание

	20. contaminated dust
	t. радиационное загрязнение

	21. serious health hazard 
	u. пустая порода

	22. radioactive breakdown
	v. открытая разработка, карьер

	23. mine site
	w. продукты расaпада


Keys: 1- w; 2-v; 3-u; 4-t; 5-s; 6-r; 7-q; 8-p; 9-o; 10-n; 11-m; 12-l; 13-k; 14-j; 15-I; 16-h; 17- g; 18-f; 19-e; 20-d; 21-c; 22-b; 23-a. 
5.2 Choose the right preposition to the following verbs. Some prepositions can be used twice.
	a) to be covered …..
	1. in

	b) to be associated …..
	2. from

	c) to be contaminated ….
	3. with

	d) to be incorporated ……
	4. into

	e) to be deposited …..
	

	f) to be dispersed …..
	

	g) to be released …..
	

	h) to be removed …..
	


Keys: a) -3; b) -3; c) -3; d) -4; e) -1; f) -4; g) -2; h) -2.
6. Read part II of the text “Uranium and choose between the alternatives to complete these sentences.

URANIUM MINING

(Part II)
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      Uranium is the principle fuel for nuclear reactors and the main raw material for fission nuclear weapons. Uranium is already 1) radioactivity/radiation/radioactive when it is dug out of the ground, although weakly. Uranium ore needs to go through several processes - conversion and enrichment - in order to concentrate the 2) radiation/radioactivity/radioactive by 2-3% to become nuclear reactor grade fuel, and by 80% to become weapons grade, although lower levels of enrichment will suffice. Over half of the world’s uranium is in Canada and Australia. Uranium is mined in 18 countries: Canada, Australia, Kazakhstan, Russia, Namibia, Niger, Uzbekistan, USA, Ukraine, China, South Africa, Czech Republic, India, Romania, Germany, Pakistan, France, Brazil. In 2005, eight mining companies comprised 78% of uranium 3) produce/ productive/production/productivity: Cameco, Rio Tinto, Areva, KazAtomProm, BHP Billiton, TVEL and Navoi. Uranium mining is a very 4) ecology/ecological/ecologically damaging link in the nuclear chain. For every tonne of uranium oxide produced, hundreds of thousands of tonnes of wastes, or tailings, are left behind. Often the tailings are simply dumped on the land near the mine and left to the effects of the elements. Mine tailings (waste) contain around 80% of the 5) radiation/radioactivity/radioactive of the original ore. One of the major isotopes produced from uranium mine tailings is thorium-230 whose half-life is 75,000 years. Uranium-238, the most prevalent isotope in uranium ore, has a half-life of about 4.5 billion years; that is, only half the atoms will decay in that amount of time. Wind carries radon gas and 6) radioactive/radioactivity/radiation dust from these tailings for many miles. Uranium miners are exposed to 7) radioactive/radiation/radioactivity radon gas, and consistently suffer increased rates of lung cancer. Uranium mining requires a great deal of water. BHP Billiton's Olympic Dam mine in South Australia, Australia's driest state, uses 33 million litres of water per day. A 8) propose/proposal/proposed expansion of the mine would increase this to up to 162 million litres per day. This water becomes 9) radiation/radioactive/radioactivity waste, which is placed into evaporation ponds that are not always adequately secured from leaking and flooding. 10) Contaminate/contaminated/contamination/contaminant rainwater can and does enter the soil and, eventually, the food chain, endangering health. In addition, Indigenous peoples' lands have been used to mine uranium, dump 11) radioactive/radiation/radioactivity wastes and to test (explode) nuclear bombs, both above-ground and below-ground, resulting in massive 12) radiation/radioactivity/radioactive contamination.

Keys: 1) radioactive; 2) radioactivity; 3) production; 4) ecologically; 5) radioactivity; 6) radioactive; 7) radioactive; 8) proposed; 9) radioactive; 10) contaminated; 11) radioactive; 12) radioactive.
6.1 Choose the right preposition to the following verbs. 
	a) to be dug …..
	1. on

	b) to be mined …..
	2. behind

	c) to be left ….
	3. from

	d) to be dumped ……
	4. into

	e) to be placed …..
	5. out

	f) to be secured …..
	6. in


Keys: a) -5; b) -6; c) -2; d) -1; e) -4; f) -3.
