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Definition*

• Halogen: 
o Six nonmetallic elements 
o Constitute Group 17 (Group VIIa) of the periodic table 

•Halogen elements
o fluorine (F), chlorine (Cl), bromine (Br), iodine (I),

astatine (At)and Tennessine (Ts)
Astatine and Tennessine do not occur in nature (only short-lived 
radioactive isotopes)

• From Greek roots hal- (“salt”) and -gen (“to produce”)
o Produce sodium salts of similar properties

Sodium chloride—table salt, or halite—is best known

* Encyclopedia Britannica



Fluorine: facts
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• Among the elements, fluorine ranks 24th in universal 

abundance and 13th in terrestrial abundance

• A majority of applications use fluorine compounds

• All naturally occurring fluorine exists as fluoride-containing 

minerals

• Fluorine has a rich chemistry, encompassing organic     and 

inorganic domains



Fluorine: medicinal and care applications
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• Dental care: 

o Population studies from the mid-20th century onwards show topical fluoride 

reduces cavities and tooth decay

• Pharmaceuticals: 

o Twenty percent of modern pharmaceuticals by type contain fluorine

• PET scanning: 

o Fluorine-18 is in radioactive tracers for Positron Emission Tomography (PET)

• Oxygen carriers: 

o Liquid fluorocarbons hold large volumes of oxygen or carbon dioxide 

o Possible uses in artificial blood and in liquid breathing



Chlorine: facts
• Chlorine is the second-most abundant halogen (after fluorine) and twenty-first most abundant 

chemical element in Earth's crust.

• The most common compound of chlorine, sodium chloride (common salt), has been known 

since ancient times. Salary derived from salt as this mineral was so expensive it was used for 

payment.

• In the form of chloride ions, chlorine is essential to all known species of life. The chloride anion 

is an essential microelement. 

• Involved in regulation of osmotic balance and water-salt metabolism and is included in the 

intercellular fluid, blood, and  bone.  The human body contains up to one kilogram in the ionized 

state.

• Chlorine has a rich chemistry, encompassing organic and inorganic domains.

• There are well over 2,000 naturally occurring organochlorine compounds.

5



Chlorine: applications
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• Pharmaceuticals   

• Public sanitation 

• Disinfection and antiseptics: putrefaction prevention 

• Water treatment 

• Polymers

• Industry



Bromine: facts
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• Bromine is significantly less abundant in the crust than fluorine or chlorine. It being 

the forty-sixth most abundant element in Earth's crust. It is significantly more 

abundant in the oceans which contain 120 billion tons.

• Bromine is an essential element for life “without bromine, there are no animals” *

• Essential role for ionic bromide as a co-factor, enabling peroxidasin to form the 

sulfilimine bond.

• More than 50% of the world’s bromine comes from the Dead Sea, which has 

thousands of years of supply.  The USA and China are also significant producing 

regions, but both are shrinking as resources diminish.

• Bromine has a rich chemistry, encompassing organic and inorganic domains.

• There are over 2,000 naturally occurring organo-bromine compounds.

* Billy Hudson, Vanderbilt University



Bromine: applications

• Pharmaceutical 

• Flame retardants

• Mercury emissions reduction

• Energy storage

• Water treatment & disinfection

• Crops protection 

• Manufacture of X-ray film

• High-density clear brine fluids used in oil production

• Manufacture of special grades of rubber for tires

• Used in the catalyst for polyester production
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Bromine: safety and medical applications
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Prevention



Iodine: facts
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• Iodine is the least abundant of the stable halogens, comprising only 0.46 parts 

per million of Earth's crustal rocks.

• The dominant producers of iodine are Chile and Japan. 

• Iodine and its compounds are primarily used in nutrition.

• Iodine is an essential element for life and the heaviest element commonly 

needed by living organisms. 

• Iodine is required for the synthesis of the growth-regulating thyroid hormones.

• Iodine deficiency is the leading cause of preventable intellectual  disability.


