THE HALOGENS FAMILY

INTRODUCTION:
Table salt, bleach, fluoride in toothpaste, chlorine in swimming pools—what do all of these
have in common? Add halogen lamps to the list, and the answer becomes more clear: all involve
one or more of the halogens, which form Group 7 of the periodic table, which consists of five
chemically related elements: fluorine (F), chlorine (CI), bromine (Br), iodine (I), and astatine
(At). The word ‘halogen’ is derived from Greek and originally means ,,salt-forming®. Halogens
are found in the environment only in the form of ions or compounds, because of their high

reactivity.

— THE HALOGEN GROUP

PHYSICAL PROPERTIES:

e The group of halogens is the only periodic table group which contains elements in all three
familiar states of matter at standard temperature and pressure

e Fluorine (F) is a pale yellow gas

e Chlorine (Cl) is a greenish gas

e Bromine (Br) is a dark red liquid

e lodine (1) is a black solid and when heated it forms a purple vapour

e Astatine (At) is a black solid

e The halogens all have a strong and often nasty smell

e The halogen elements are extremely toxic

e Poor conductors of heat and electricity

e Low melting and boiling points



CHEMICAL PROPERTIES:
e Molecules of all halogens are diatomic. What this means is that their molecules exist with

two atoms each.
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Halogens have seven valence electrons

e Because halogens have one electron missing, they form negative ions and are highly reactive

e They can gain an electron by reacting with atoms of other elements

e Fluorine is one of the most reactive elements in existence

e All of the halogens except for astatine have been observed to react with hydrogen to form
hydrogen halides. For fluorine, chlorine, and bromine, this reaction is in the form of:
H, + X; — 2HX. The hydrogen-halogen reactions get gradually less reactive towards the
heavier halogens. A fluorine-hydrogen reaction is explosive even when it is dark and cold. A
chlorine-hydrogen reaction is also explosive, but only in the presence of light and heat. A
bromine-hydrogen reaction is even less explosive - it is only explosive when exposed to
flames.

e When halogens react with metals, they form metal halides. All the halogens are known to

react with sodium to form sodium fluoride, sodium chloride, sodium bromide, sodium

iodide, and sodium astatide. Heated sodium'’s reaction with halogens produces bright orange

flames. Sodium's reaction with chlorine is in the form of: 2Na + Cl, — 2NaCl. Iron reacts

with fluorine, chlorine, and bromine to form Iron(l1l) halides. These reactions are in the

form of: 2Fe + 3X; — 2FeX3
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APLICATIONS:

Both chlorine and bromine are used as disinfectants for drinking water, swimming pools, fresh
wounds, spas, dishes, and surfaces. They Kkill bacteria and other potentially harmful
microorganisms through a process known as sterilization. Their reactivity is also put to use in
bleaching. lodine and bromine are also used to made halogen lamps. Sodium hypochlorite
(NaClO), which is produced from chlorine, is the active ingredient of most fabric bleaches and
chlorine-derived bleaches are used in the production of some paper products.

VIDEO: a comparison of the four halogens
http://www.youtube.com/watch?v=u2o0gMUDBaf4



http://www.youtube.com/watch?v=u2ogMUDBaf4

