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* The group that contains, °F,1’Cl, 3°Br, 23|, and 8>As (Astatine)
elements is called halogen element group. This name means
in Greek salts, the electronic configuration of the outer shell
(covalence) is ns? np>, so we call it as group VII. Astatine is
produced in very few amounts from the radiation degradation
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HCI aIso thelr presence as dlatomlc moIecuIes can be
explained from ns?np>.

e These elements (except fluorine ) show positive oxidation no.
in their compounds with O2 as in the following examples:-
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It is very clear that the properties are systematically ranging among the group
(from F to 1) e. g. lonization potential . Decomposition while the radius increases.
These element have a high ionization potential coming directly after that of the
nobal gases, the metallic character increase through the group (from F to I).

Halogens are present in the normal conditions as diatomic molecules bonded by a
covalent bond (single), also there are van der walls forces bonding the molecules in
the liquid and solid state.
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Chlorine has higher decomposition energy that the other elements because the
non-bonding electrons form with (d) orbitals (vacant) in the neighboring atom what
called (prt-dmt) bond which increases the strength of CI-Cl bond, while the large size
of Br and | decrease the possibility of (pm-dmt) bonds formation, so that the
decomposition energy of their molecule is less than that of chlorine.
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Methods of preparation
1- F2:- The more active element and the stronger oxidizing agent. cannot be
prepared in aqueous solution because it oxidizes water.
2F> + 2ZH;O —>4HF + O3
Fluorine canbe prepared by electronic analysis of the fluorides melts inside Cu-
containers or alloys of Cu- Ni. because it forms an isolating layer of fluoride when

react with them prevent the reaction to continue and then protect the containers.
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Industrially by reducing iodides present in chilli salt using sodium bisulfite:-
2103 + SHSO3- —> L + 58042+ 3H*+ H,O

Laboratory prepared in a similar way as in Cl; and Br; by oxidation iodide
using Cr,0-2 :

Cr2072 + 14H* + 6I —>2Cr™ + 3L + 7THO
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Compounds of halogens with hvdrogen :-
Halogens give hvdrogen halides when react with hvdrogen .the strength of

reaction decomposition from (F to I). e. g. hvdrogen chloride HCI and HF in industrv
are prepared from hot conc. H-SO.: with NaCl, CaF,

NaCl + H,SO: ——> NaHSO:;+HCl

CaF, + H,SO4 —> CaSO;+ 2HF

The products HCI and HF are easilv separated from the reaction liquid, because
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their chemical properties, thev are colorless gases have a sharp and bad smell HF, m.
p. =19.5° which is considered high due to the tendencyv of F to form hvdrogen bonds
because of its high EN.

Hvdrofluoric acid reacts with glass forming tetra fluoro silicon (SiF:). this is
because of the presence of SiO; in glass structure.

Si0O; + 4HF —>SiF; + 2H,0

For this reason HF is kept in plastic containers.
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Preparation Methods

- Direct reaction between halogens and elements:-
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3- Fluorides are prepared from HF or ZnF, with chlorides:-
CrCly+=3HF —> CiF; + 3HC
PCl; + 3ZnF, —> 2PF;+ 3ZnCl;


http://cbs.wondershare.com/go.php?pid=1140&m=db

Compounds of oxvgen and halogens:-
Compounds of F> with O, are called oxvgen fluorides because the EN of
(F) is larger than that of oxvgen. while others are called halogen oxides.
a- Oxvgen fluorides OF;::- prepared bv passing F> in 2% NaOH solution
2F>, +20OH —> F,0O +2F +H-0

It is a pale vellow gas, toxic, relativelv unactive, its structure like water.
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b- Cl-llorine oxides: ;'er}' active, unstabhl’e= tends to explode under different
conditions e. g. Cl1,O0 is prepared:-
2Cl, +2HgO —> Hg(Cl,-Hg + C1,0
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Reddish vellow gas at room temperature, dissolve in water forming
HOCI which forms with molecular chlorides oxohalides:-
TiCly + ChO ——> TiOCl, + 2C},
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are more stable than acids due to their paining (accepting) resonance energy. e. g.
ClO-:-
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Inter halogen cpds.
These can be produced by the reaction ofhalogens themselves xx-n, where (n) is

an odd no., e. g. ICl, ICl;, IBr, BiF, .....etc.
Fluorides are very active, react strongly with water and organic cpds. Sometimes
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Three bonding pairs and two non-bonding pairs of es.
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Pseudo halogens:-

They are molecules formed from elements of high (EN). like halogen in their
properties. from ions called pseudo ions which like halides ions in behavior :
example:- cvanogene (CN),. Thiocvanogene (SCN),. .(OCN-) etc.

The common properties with halogens are:-

1- Volatile materials form from two radicals combination:-
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e. g. [Zn(NCS).]*
7- They form covalent pseudo halides like covalent halides when hydrolyze in
water e. g. Si(OCN).. SiBr..
All halocvanogenes are known and can be prepared by the reaction of
halogen and cvanide. they are volatile cpds. Their structure is linear:-
X-C-N
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