


The noble gas are 
 Helium(H), neon 
(Ne),argon (Ar), 

krypton (Kr), xenon 
(Xe), and radon (Rn)





Uniqueness
What makes my family unique ?

● Their nobility. They act as though they are better than 

all the rest! 

● They won't mingle or react with anything. 

● Their shells are full and they are happy the way they 

are. 

● They have 8 valence electrons which makes them complete 

and stable. 

● They don't need to get any electrons or get rid of any.

●

● This is why they are called  inert gases or unreactive 

gases 



Characteristics 
- Under standard conditions the noble gases are odorless, 

colorless,and tasteless

- They are monatomic gases which means they exist as single atoms

-They are resistant to changing into liquid or solid 

-Their melting and boiling points are within 10 degrees celsius 
of each other

- The number of shells increase as you move down the group. The 
closer to the bottom the larger and heavier the atom.  



Rarity 

They are very rare or uncommon on earth they are only 1%of the earth’s  
atmosphere

They were released into the atmosphere along time ago because of the decay  
of radioactive elements in the earth's crust.

Most of the noble gases have been detected in small amounts in minerals  
found in Earth's crust and in meteorites

Argon is the most abundant of the noble gases and makes up 0.9 percent by  
volume of Earth's atmosphere

Helium is more abundant in the sun stars and outer space. Together with  
hydrogen, helium is the most abundant element in the universe.  



Where are they produced ?

● They are obtained commercially from liquid air. 

● Although helium is the second most abundant element in the universe, most of it 

in the Earth's atmosphere bleeds off into space. 

● As the temperature of liquid air is raised the rare gases boil off and can be 

separated and purified. 

● However helium can be obtained from natural gas wells. ( 1-7 % of the natural 

gas)

● Most of the world’s helium supply come from gas wells located in Texas, 

Oklahoma, and Kansas!

The U.S. alone produces 75 % of the world’s helium 



Helium Extraction



The Electron Configurations
-the outer shell of valence electrons is completely full which greatly limits the noble 
gases ability react with other elements and compounds

-the valence electrons of the larger/heavier noble gases are farther away from the 
nucleus because the heavier noble gas molecules have weaker electromagnetic forces 
over their electrons

-because of this weaker pull on the valence electrons can be removed more easily to 
form weak ionic bonds

-xenon, krypton and radon are the only noble gases that can form stable compounds 



Manipulating noble gases 

● Scientist can force them to bond with other elements, 
they would not naturally do this.

For Example forced into compounds to make explosives.  

● Because they are unreactive they are used in the lab to 
help stabilize reactions that would otherwise proceed too 
quickly.

For Example instead of putting sodium and potassium in 
water, and letting it explode. It can be slowed down by 
putting it in radon. 



Light bulbs are filled with argon gas 
which prevents the element from 

burning out too quickly.  





Helium
-colorless, odorless, tasteless, non-toxic, inert, monatomic gas

-second lightest and abundant element, after hydrogen, in the observable universe, and 
also the most well known of the noble gases

-lowest boiling point of all elements: 4.222K 

-melting point: 0.95K

-second least reactive element, after neon

-least water soluble monatomic gas

-the only element that remains liquid at absolute zero



jjj-chemically unreactive under all normal conditions, but it can form unstable compounds, 

known as excimers

-exhibits a red-orange glow when placed in an electric field

-it is relatively rare on earth - 5.2 ppm of the atmosphere

-most terrestrial helium is created by natural radioactive decay of heavy radioactive 

elements, such as: thorium and uranium

-most extraterrestrial helium is found in its plasma state and new helium is being created 
by nuclear fission of hydrogen in stars every day

-helium has 9 known isotopes: only two of those 9 are stable: helium-3 and helium-4



Helium-4
-helium-4 is a non-radioactive helium isotope

-it makes up 99.99986% of all the helium found on earth

-believed to have been formed during the Big Bang

-it has a very high nuclear binding energy

-it is a product of nuclear fission and radioactive decay



Uses of Helium
-Used as lightweight aircraft fuel

-Used in balloons

-Combined with oxygen and used by divers during their dives

-Used for breathing observation

-Used to treat asthma, emphysema and other breathing conditions

-Used to treat diseases that affect the lungs 

-Liquified helium used in MRI scans

-Used in welding and magnet production

-Used in rocket fuel







Argon
-argon is colorless, nonflammable and non-toxic as a solid, liquid and gas

-it is the third most abundant gas in earth’s atmosphere, making up 0.93% of it

-it is the most abundant noble gas in the earth’s crust, making up 0.00015% of it

-argon is chemically inert at room temperature and undergoes almost no chemical 
reactions unless it is under extreme, rare and normally synthetically produced 
conditions

1 picometer-forms no stable compounds at room temperature



-the most common argon isotope is argon-36 which is created by stellar nucleosynthesis 
in supernovas

-argon is also found in the atmospheres of Mars, Mercury and Titan (the largest moon of 
Saturn)

-the highest atmospheric content of argon is found in the atmosphere of Mars, with 
1.93%

-most of the argon found in earth’s atmosphere is radiogenic argon-40 

Argon-40

-radiogenic argon-40 is produced from the decay of potassium-40 in the earth’s crust, in 
the form of rocks



Uses of Argon
-Used in the production of titanium and other reactive elements

-Used used by welders to protect the weld area

-Used in incandescent light bulbs

-Used in low-energy light bulbs

-Used in double-glazed windows to fill the space between the panes

-The tires of luxury cars can contain argon to protect the rubber and reduce road 
noise





Radon
-radon is a radioactive, colorless, odorless and tasteless gas

-under normal conditions it is gaseous

-it occurs naturally as an intermediate step in normal radioactive decay chains where 
thorium and uranium are slowly decaying to lead

-it is produced by the natural radioactive decay of radium-226, which is included in these 
decay chains

-radium-226 is naturally found in uranium ores, phosphate rock, shales, and igneous and 
metamorphic rocks, such as granite, gneiss and schist

-at STP radon forms a monatomic gas with a density of 9.73 kilograms per meter cubed

-



-that is 8 times the density of earth’s atmosphere at sea level

-Radon is one of the most dense gases and the most dense noble gas

-melting point: 202k

-boiling point: 211.5K 

-when cooled below 202K radon emits a brilliant radioluminescence that progressively 
turns orange-red as the temperature lowers

-when radon gas condensates it glows because of the intense radiation it produces

-it is more soluble in organic liquids than water

-it is inert in most common reactions, like combustion

-it has a lower electronegativity than xenon, meaning it is slightly more reactive



-there are very few radon compounds, all of which are either fluorides or oxides

-when oxidized by strong oxidation agents, like fluoride, it can form compounds like 
radon difluoride

-radon has no stable isotopes

-it has 36 radioactive isotopes

-Radon’s daughters include: polonium-218, which has a half life of 3.1 minutes, 
bismuth-214, with a half life of 19.9 minutes, lead-210, with a half life of 22.3 years, and 
lead-206, which is a stable isotope.



Uses of Radon 
-Used to treat cancer

-Used as a therapeutic treatment for arthritis

-Used to be used in glow in the dark paint


