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Nitrogen Family

— [1h ) S+

< O
Electronic Conﬁguration

The valence shell electronic

configuration of these elements
s
Get it on
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Atomic And Ionic Radii
Covalent radius 61‘/
N<P<As<Sb<Bi

A

Ionisation Enthalpy

N>P>As>Sb>Bi (IE values) / \//

+5 Yt

Electronegativity
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Physical Properties
—s,

(i) All the elements of this group are polyatomic.
Dinitrogen is a diatomic gas while all others are solids.

(ii) Metallic character increases down the groupjﬁ

Chemical Properties

@e common oxidation states of these elements
re -3, +3 and +5.
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Dinitrogen -~

Laboratory Preparation

NH,Cl(aq) + NaNO,(aq) —— N,(g) + 2H,0(¥) + NaCl (aq)

e ——

—

(NH,),Cr,0, Heat, Nﬁ 4H,0 + Cr,0,
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Reactions with metalss=""2 9
o =

6Li+N, Heat  op;xy’

3Mg+RN, Heat g N/

Reaction with Non-Metals

It combines with hydrogen at
about 773 K in the presen
of a catalyst (Haber’s Process
to form ammonia

773Kk
N,(g) + 3H(g) = 2NH;(g)
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Ammonia

Preparation

Ammonia is present in small

quantities in air and soil where it fj)

is formed by the decay of beO
nitrogenous organic matter e.g.,

urea.

NH,CONH, + 2H,0 —— (NH,),CO, — + H,0 + CO,
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2NH,CI + Ca(OH), —> 2NH, +2H,0 + CaCl,
(NH,),SO, + 2NaOH — 2NH, + 2H,0 + Na,SO,

Large scale manufacturing
(Haber’'s Process)
D e

N,(g) +3H,(g) ==—— 2NH;(g)

AH® = - 46.1 k3 mol-
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Properties
g NA 1 9L
N M} — 7 M=bay ’\2 ({/\mlu/

/\/H3+ n,0 —> /NY, oH

1_is-acotourless gas with a
pungent odour

2.1ts freezing and boiling points
are 198.4 and 239.7 K respectively.

3.Ammonia gas is highly soluble
in water.
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B,wJ,*Cﬁ\ O'Vf“ cadipr

Cu?"(aq) + 4NH, (aq) ——
(blue)

[Cu(NH;),]**(aq)
(deep blue)

Ag*(aq) + Cl (aq) ——> AgCI(s)
(colourless) (white ppt)

AgCI(S) + 2NH; (aq) ——> [Ag(NH;),ICl(aq)
(white ppt) (colourless)
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\“"B" Isjvm,k.m_ Oxides of Nitrogen naukra] agdie, Stre

Mamie Eoriiuila Oxidation Common Physical
state of methods of appearance and
nitrogen | preparation chemical nature

£l -2 Heat

Dinitrogen oxide | N,O +1 NH,NO; — > less gas,
N20 4 ZHZO neutral

Nitrogen +2 2NaNO, + 2FeSO, olourless gas,
monoxide +3H,50, —> @

[Nitrogen (II) Fe,(SO,); + 2NaHSO,
oxide] +2H,0 + 2NO
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T P— Eormula Oxidation Common Physical
state of methods of | appearance and
nitrogen preparation | chemical nature

N 3 -k 7

iekesgen N,O, +3 2NO + N,0, + Blue Solid @

trioxide

[Nitrogen 250K 7N,0, | Blue liquid (-30°C)

(I11) oxide]

Colouy—s Tdentification
Nitrogen NO +4 2Pb(NO 75K Brown gas)\a
dioxide 2 (NO;), == s \
4NO, + 2PbO + O
[Nitrogen : ¢
(IV) oxide]
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R Eormula Oxidation Common Physical
state of methods of | appearance and
nitrogen preparation | chemical nature

Nitrogen N,O, =+ 2NO, _Cool, N,O, . Co‘!ou‘rless_ :

tetroxide S N I Heat solid/liquid, acidic
o

[Nitrogen F

(IV) oxide]

Dinitrogen N,O 4HNO, +P,0,, —>  Colourless solid,

pentaoxide acidic

[Nitrogen 4HPO; *+ 2N,0,4 =

(V) oxide]

Get Top Ranks in IIT-JEE/NEET with eSaral APP P> Goog!

Google Play



Structure of Oxides of Nitrogen

Formula Resonance structures Bond Parameters
N,O ﬁ:N::(:)t-—-):NEN_ﬁ: N—N—O
Sp Lnea M3pm  119pm
Linear
Lo 115pm
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Formula Resonance structures Bond Parameters
L Dengg Skmcte) o
N,O, ..O' 0.0. :'O.- .‘0. O 102 O
\\ // . @ \ // * /% \(\N /1200
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{3 5 o, 117° 4
121pm
add ¢~ rolec g LQ_cnr\
NG; ; oKt ox
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. . \-o * 0.' Q9 o/l 34\o

Angular
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Formula Resonance structures Bond Parameters
> et~ ieq]| VePUli o~
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Nitrous Acid (HNO,)

Preparation

dil.acid
HCl or H,SO, e

(b) N,0, + H,0 >2HNO,
Getiton
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7B Properties
42
Because of its easy oxidation to J/
liberate nascent oxygen, it acts @uod Q?L?dfsif‘g a\y(\’[’

as a strong oxidant

P"‘?l(x k (Z[OW'\'@!"'{S
4
2HNO, —— H,0 + 2NO + [O] A~ Ulock ¢lecnents

Cf\‘&‘h’”‘ﬂo( i‘a‘{“e D4 ;"a‘ﬁ‘{fio A

Nitrous acid also acts as a - ol
reducing agent asitcanbe * ”U‘%
oxidised into nitric acid.
+'2 72
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Nitric Acid ~
HNO /.._P G
377G

X fO{a'bOr\
Laboratory Method

By heating KNO; or NaNO;
and concentrated H,SO, in
a glass retort.

Get it on
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®Large Scale Preparation (Ostwald’s Process) / ..

(i) This method is based upon
catalytic oxidation of NH; by
atmospheric Oxygen.

Pt/Rh—gauge catalyst
4NH;(g) + SOz(gmmO@ +6H,0(g)

(from air)
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Physical Properties

(i) Nitric acid usually acquires
yellow or hrown colour due to
its decomposition by sunlight
into NO,.

Sunlight
_—

4HNO, 4NO, + 2H,0 + O,
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Chemical Properties

Oxidising Nature — Ni (j‘fw st oidising
Nitric acid acts as a strong §Jf"j”< —3

oxidising agent as it decomposes
to give nascent Oxygen easily.

£
S + 6HNO; —— H,SO, + 6NO, + 2H,0
Conc.
and hot

C + 4HNO, ——> H;éfo3 +4NO, + 2H,0

(conc. and hot)

Get it on
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6FeSO, + 3H,SO, + 2HNO; ——> 3Fe,(SO,); + 2NO + 4H,0
AL A
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Uses

The major use of nitric acid is in
the manufacture of ammonium

nltrate for fertilizers and other
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Allotropic Forms of Phosphorus

,, D>

White Red Phosphorus
Phosphorus
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N
ote Cf l/'\a“/ w&qpﬂﬁ
ot

If white Phosphorus is heated to
about 250°C, or a lower
temperature in the presence of

sunlight, then @Qphnsph%s is

formed.
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Black Phosphorus has two
forms a-black Phosphorus and
B-black Phosphorus.

o-black Phosphorus is formed
when red Phosphorus is heated
in a sealed tube at 803K.
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Comparison Between White And Red Phosphorus

Property White Phosphorus |Red Phosphorus
Physical state |Soft waxy solid. Brittle powder
Colour White when pure. Red

Attains yellow colour
on standing.
Solubility in CS,|Soluble Insoluble

Property White Phosphorus |Red Phosphorus
Physiological .~{Poisonous ‘mnous
action
Chemical Very active Less active
activity
Molecular Py Complex
formula polymer

Get it on
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Phosphine {?;\ VH - ohmes

=

Phosphine is prepared by the
reaction of Calcium phosphide
with water or dilute HCI.

~{
Ca,P, + 6H,0 —— 3Ca(OH), + 2PH

—\\

Ca,P, + 6HCI —— 3CaCl, + 2PH,

Get it on
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Laboratory preparation: it is
prepared by heating white
Phosphorus with concentrated
NaOH solution in an inert
atmosphere of CO,.

P,+3NaOH +3H,0 ——— PH, +3NaH,PO,
(sodium hypophosphite)

Get it on
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Properties

It is a colourless gas with

rotten fish smell and is highly

poisonous.

It explodes in contact with

traces of oxidising-agents like
HNO,, Cl, and\Br, vapours.
Get it on
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“e¢  Phosphorus Trioxide (P,O,)
§ po—7
lp—4 1t
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Phosphorus (V) Oxide (P, O,,) -

O=Pp P=0
L
09 o

N/
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e . . < - -

“|DON'T COUNT MY SIT-UPS: | ONLY START COUNTING
WHEN IT STARTS HURTING BECAUSESTHEY'RE
£ THE ONLY ONES THARGOUNT."
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Oxygen Family Group 16 Elements

(O, S, Se, Te, Po)
Oye Salike se Teepo
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Electronic Configuration
pin |\

ns?np*“is the general valence
shell electronic configuration.

Get it on
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Atomic and Ionic Radii

Covalent radius O<S<Se<Te \J/ /D

Ionisation Enthalpy
O >S >Se >Te > Po (IE, values)

Electron Gain Enthalpy

ooy [

Electronegativity

O>S>Se>Te

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP "Googm Play




Metallic Character

O<S<Se<Te<Po

Get it on
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Melting and Boiling points
MP. Te>Po>Se>S$>0 ’“?,@ﬂ?ﬁ(\w\

B.P. Te>Po>Se>S>0

Oxygen and Sulphur are non-
metals, Selenium and Tellurium
metalloids, whereas Polonium is a
metal.

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP "Googm Play




Oxidation states and trends in chemical reactivity
6//;’2,42‘;««“»{7 SOZ

The stability of -2 oxidation f,° 50
state decreases down the f/{ ; >
U3
group- ) W<
Polonium hardly shows -2 22
oxidation state.

All the elements of Group 16
form hydrides of the type H,E
(E=0,S, Se, Te, Po).

Their acidic character increases
from H,O to H,Te.
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Reactivity with Oxygen

SF2

(i) All these elements form oxides 5[/%
of the EO, and EO; types where
E=S, Se, Te or Po. Sﬁé

(ii) Elements of Group 16 form a
large number of halides of the
type, EX,, EX, and EX, where E
is an element of the group and
X is a halogen.

Get it on
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Dioxygen

Laboratory Method

(i) By heating Oxygen containing
salts such as chlorates, nitrates
and permanganates.

Heat
+
2KC|03 W 2KC(Cl 302

2Ag,0(s) ———> 4Ag(s) + O (g)
2Pb,0,(s) ——> 6PbO(s) + O,(g)
2HgO(s) — 2Hg({) + O,(g)

2PbO,(s) — 2PbO(s) + O,(g)

Get it on
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e

(ii)) Hydrogen peroxide is readily
decomposed into water and
dioxygen by catalysts such
as finely divided metals and
manganese dioxide.

MmO,

2H,0,(aq) 2H,0(¢) + O,(g)
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Formation of oxide

4A1 + 302 _ 2A1203 27ZnS + 302 — 27Zn0 + 2502
CH, +20, — CO, +2H,0
P,+50, — P,0,,

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP "Googm Play




Acidic Oxide
501’}’ch7 —7 HZ;OB/?QCM

An oxide that combines with
water to give an acid is
termed acidic oxide (e.g., SO,,
Cl,0,, CO,, N,Oq).

Get it on
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Basic Oxide
Noo 2525 24,0

The oxides which give a base with
water are known as basic oxides
(e.g., Na,0O, CaO, BaO).

In general, metallic oxides are
basic.

Get it on

Get Top Ranks in IIT-JEE/NEET with eSaral APP "Googm Play




Amphoteric Oxide

Some metallic oxides exhibit
a dual behaviour.

They show characteristics of both
acidic as well as basic oxides.
Al,O; reacts with acids as well as
alkalies.
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Neutral Oxide

Z_/Z‘,ﬁr\ /\/L\ff

There are some oxides which are
neither acidic nor basic.

Such oxides are known as neutral
oxides.

Examples of neutral oxides are
CO,H,0, NO and N,O.
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@*;;r\éﬁ \;

This ozone layer protects the
earth’s surface from an excessive
concentration of ultraviolet (UV)
radiations.
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Ozone

There is the possibility that nitrogen oxides emitted from
the exhaust systems of supersonic jet aeroplanes might
be slowly depleting the concentration of the ozone layer
in the upper atmosphere./}@y

(NO@(0:@)y—— NOs(@) + 0,2

SXelise
Another threat to this ozone layer is probably posed by

the use of freons which are used in aerosol sprays and
as refrigerants.

Get it on
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Preparation

pe
30,—20,  grd?Tepn\ Elzch~icty
AH- (298 K) = + 142 kJ mol!

Silent Electrical Discharge is used

Get it on
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Properties
(«)'\icl'\ Q’F A e ,}o“mm?r\} 6 a A 945

Do @0 %) &

(i) Pure ozone is a pale e
gas, ¢ blue liquid and
violet-black solid.

(i) 1t is diamagnetic gas.

Get it on
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Toxic Effect

(a) Toxic enough (more toxic than
KCN).

It's intense blue colour is due
to the absorption of red light.

Get it on
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Oxidizing Properties
yz/ ,-; O_5 ’—JP tho Atrne

6...-———— & D(OOVL\¢""’\ ic

It is one of best oxidising agent, in
acid solution, its standard,

reduction potential value is 2.07 V.
A V.

O, +2H"+2¢ — O, + H,0
E°=+2.07V

Get it on
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PhS(s) + 404(g) - PhSO,(s) + 40,(g)

21-(aq) + H,O(£)+ O4(g) — 20H(aq) + L,(s) + O,(g)

Get it on
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Allotropic Forms of Sulphur
RL\@MbK /\/L/O

)%00\(\
The stable form at room -7 X=5
temperature is Rhombic Sulphur
,which transforms to Monoclinic

\pﬁ

Sulphur when heated above 369 K.

>369 K
S <369 K

o.— Sulphur > 3— Sulphur
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Structure of a and 3 Sulphur

%, 5)

Sg ring in rhombic Sulphur

205.7 pm

S S

102.2°
S S

Scform
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Rhombic Sulphur (a - Sulphur)

(i) This allotrope is yellow in colour,
m.p. 385.8 K and specific gravity
2.06.

(i) Rhombic Sulphur crystals are
formed on evaporating the
solution of roll Sulphur in CS.,.

(iii) It is insoluble in water but
dissolves to some extent in
Benzene, Alcohol and
Ether.

(iv) It is readily soluble in CS..
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Monoclinic Sulphur (f - Sulphur)

(i) Its m.p. is 393 K and specific
gravity 1.98.

(ii) It is soluble in CS,.

(iii) This form of Sulphur is prepared
by melting rhombic sulphurin a
dish and cooling ,till crust is
formed.

Two holes are made in the crust
and the remaining liquid poured
out.

Get it on
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Hydrogen Sulphide(H,S)

Preparation

By the action of dil. HCI
or H,SO, on Iron Pyrites.

FeS + H,S0, —> FeSO,+ H;S_

It is a colourless gas having
an offensive smell of rotten

eggs.
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It burns in air with blue flame @
MY

It act as a reducing agent. It
reduces halogen into
corresponding hydroacid.

H,S +X,—— > 2HX +S

Get it on
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Sulphuric Acid %

00 million fenre

Sulphuric acid is one of the most
important industrial chemical
worldwide.
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Industrial Manufacturing (Contact process)_~

(i) Burning of Sulphur or Sulphide
ores in air to generate SO,.

——

The key step in the manufacture
of H,SO, is the catalytic oxidation
of SO, with O, to give SO; in the
presence of V,0. (catalyst).

2S0,(g) + Oz(g) 250;(g)

AH® =-196.6 kJ mol-!
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The reaction is exothermic,
reversibleNand the forward
reactionteads to a decrease
in pressure.
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The SO; gas from the catalytic
converter is absorbed in
concentrated H,SO, to produce
oleum.

Dilution of Oleum with water
gives H,SO, of the desired
concentration.
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It dissolves in water with the evolution
of a large quantity of heat. Hence, care
must be taken while preparing
sulphuric acid solution from
concentrated Sulphuric acid.

The concentrated acid must be
added slowly into water with
constant stirring.
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Acidic Character
It is a very strong acid.

O*/JGAE( C e

Concentra ic acid is a
strong(dehydrating agent.

Many wet gases can be dried by
passing them through sulphuric
acid, provided the gases do not
react with the acid.
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Hot concentrated Sulphuric acid
is @ moderately strong oxidising
agent.

In this respect, it is intermediate
between phosphoric and nitric
acids.
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TS
Halogen Family Group 17 Elements
(E, Cl, Br, I, At)
First Class Break Indian Auto
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Electronic Configuration VL

The electronic configuration
of outermost shell 17t group
element is (ns?np?).
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Ionisation Enthalpy '"\ej
F>Cl>Br>1I

DANGER
lectron Gain Enthalp Q
Cl>F>Br>1I ——
Electronegativity HAdl

F>Cl>Br>1
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Bond energy order L

p.

Cl,>Br>F, > 1,
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Oxidation States \\J,

-..e'
f(/%i)ﬁ/zfyl,ﬂ

(i) All the halogens exhibit —1
oxidation state.

However, Chlorine, Bromine and
iodine exhibit +1, +3, +5 and +7
oxidation states also as explained
below
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Chemical Reactivity ¥

(i) All the Halogens are highly
reactive.

(i1) The reactivity of the halogens
decreases down the group.
i.e. the order is F, > Cl, > Br, >
I,
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2F,(g) + H,0() —— 4H*(aq) + 4F(aq) + 0,2 \/ \c., N “e/

X,(g + H,0(Y) —— HX(aq) + HOX(aq) By =
(where X = Cl or Br)

@— (aq) + 4H*(aq) + 0,(g) — 2L,(s) + 2H,0(2) ﬁ ¢ dox 9%]‘9

J

Hydrogen Fluoride is a liquid (b.p.
293 K) due to strong Hydrogen
bonding. Other Hydrogen halides
are gases.

Get Top Ranks in [IT-JEE/NEET with eSaral APP P®Google play




-n..e'

O,F, oxidises Plutonium to PuF,
and the reaction is used in
removing Plutonium as PuF,
from spent nuclear fuel.

ClO, is used as a\bleaching agent
for paper pulp and textiles and in

water treatment.
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Fluorine ¥

CaSO, + 2HF [KF decreases the m.p. of

CaF, + H,SO,
the mix. depending upon
HF + KF——— KHF, the composition]

KHF, Electreg ,(at cathode) + F,(at anode)
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Chlorine ¥

Preparation

[%(/C\\ e

By electrolysis of aq. NaCl

At anode
9NaCl + 2H,0 9NaOH + H, ¥
At cathode
9NaClHeCtrolysls o +
(Molten) (Cathode)(anode)
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Deacon’s Process
j\d qs-k 1 ﬁ.\

By oxidation of Hydrogen Chloride
gas by atmospheric Oxygen in the
presence of CuCl, (catalyst) at 723
K.

4HCl1 + 02% 2Cl, + 2H,0
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Properties L

( W \ovinte R C

It is a greenish yellow gas with ([ |
Pungent and Suffocating odour. R

—

It 1s soluble in water.
Chlorine reacts with a number

of metals and non-metals to
form chlorides.
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Reactivity with Ammonia “b

With excess Ammonia, Chlorine
gives Nitrogen and Ammonium
Chloride whereas with excess
Chlorine, Nitrogen trichloride
(explosive) is formed.

__ 5M00
8NH, + 3012 N,

(GXCQSS)

NH, + 3C1,—> NC, + 3HCl
(EXCESS)
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Reactivity with Alkalies h\ef
With cold and dilute alkalies
Chlorine produces a mixture of
Chloride and Hypochlorite but with
hot and concentrated alkalies it
gives Chloride and chlorate.

9NaOH + 012 NaO®l + H,0

(cold and dilute)

6 NaOH + 3Cl,——> 5NaCl 3H,0
(hot and conc.)
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Hydrogen Chloride || “b
Muse Leer d) N A J/
NaCl + H,80, 229K, NaHS0, + HCI gis—2 "l

NaHSO, + NaCl 823K, Na 50, + HCI

It is a colourless and pungent
smelling acidic gas.
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Aqua Regia (f)\(c\w\(ﬁ “\e "

When three parts of concentrated /; -‘ \
HCIl and one part of concentrated )+ H .30,

HNO, are mixed, aqua regia is
formed which is used for dissolving
noble metals, e.g., Gold, Platinum.
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Interhalogen Compounds .)e/

_ , prid
When two different halogens react with - Cl
each other, interhalogen compounds are }
formed. IZF? i e T q I '

- G

They can be assigned general compositions l
as XX’, XX, XX.’ and XX’
Where X is Halogen of larger size and X’ of(‘K D /é f e
smaller size and X is more electropositive / J S f’
than X. (/ 6 \( / S@/o —
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Noble Gases Family Group 18 Elements

(He, Ne, Ar, Kr, Xe, Rn
@M&Kal Xero Run pe out
Reha) Dravi 7 hua tha
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Electronic Configuration “b
N\ o He

General electronic configuration of
18 group element is ns?np® except G“\OS% 5JC_¢45|L

Helium which has 1s2. é -
Ionisation Enthalpy L// l’ E

He>Ne>Ar>Kr>Xe>Rn

L

He < Ne < Ar < Kr < Xe < Rn (Melting point order)f>< }”] N

Boiling point order
He<Ne<Ar<Kr<Xe<Rn o{_ [JW\
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Chemical Properties c

/

Xe*PtF, is the first noble gas
compound discovered.

Zmﬁq
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Fluorides of Xenon— O f ¥

Xe(g) + Fy(g) 2735 108 ¥ 1 o)

(xenon in excess)

Xe(g) + 2F,(g)-210%: T Dar, v.p (5)

(1:5 ratio)

XeF,, XeF, and XeF are
colourless crystalline solids
and sublime readily at 298 K.
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Hydrolysis j\'\a\q %\?Dv w3

They are readily hydrolysed X(’ O(‘( —> L\Z AL |g!’s‘w i5s¥o
even by traces of water. ?}{d’&l w2 neh

For example, XeF, is Hydrolysed
to give Xe, HF and O,.

2X9F2(S) i 2H20(1) g) + 4 HF(aq) + Oz(g) L,Q_Gnrr\

6XeF, + 12H,0 — 4Xe + 2Xe0, + 24HF + 30, L@\«\
XeF, + 3H,0 —> XeO, + 6 HF [ @ar
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\e"
(0 —2 F

Partial hydrolysis of XeF; gives
oxyfluorides, XeOF, and XeO,F,.

XeF, + H,0 XeOF, + 2HF

XeF, + 2H,0

XeO,F, + 4HF
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Reaction with Si0O, A &

Get it on
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Similarly,

XeO4 + XeOF ,— 2XeO,F,

XeO; + 2XeF;— 3XeOF,
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- e"

Xe - fluorides oxidise Cl- to Cl, and
IFto L,

XeF, + 2HCI

2HF + Xe + Cl,

XeF, + 4AKI——> 4KF + Xe + 2I,
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p fM=p agle ¥

TR e e

(a) Linear (b) Square plannar  (c) Distorted octahedral
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Xenon - Oxygen Compounds Ly

-..e'

o ale
e TUe

Pyramidal Square pyramidal
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Naming of Oxyacids

H,SO, ——— Sulphuric acid

HCIO, —— @— Chloric acid

!

prefix Root suffix
| word |

3 parts of a name
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Rule —1 for Suffix

45
H/\/Oj X H:/BO;

d Vitous acy
}VH.(TC acid

(i) Suffix ic is used when the oxidation state of the central
atom is maximum & ous is used when the oxidation
state of central in the oxyacid is lower than the ic from
of Oxyacid in general.
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Exceptions

The acid of Halogen family DANGER
do not follow the above rule '

X

ot -

I s
Ll?

0// 1\ “\.O’_f
-[,c-\,-ra\\alrfqa
H%L — Ber Chloric Acid

H(%_jO3 Cthl‘lC acid

HCIO, — Chlorous acid [Hallous acid|

(iii) HXO,
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Rule — 2 ‘Meta’ Prefix

(i) It is provided to that Oxy acid
which is obtained by the

elimination of water le

from molecule of parent acid.
,_'_'__,_'—l—'_'_'—_‘_-"\-
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g =29
Parent acid ——— Meta (P.A)

¥ -H,0 5
H,PO, —*— HPO, Meta phosphoric acid
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HPO; & HPO, do not exist in
their metameric actually they 3@' GOV ’% q —>ﬁ0,,

exist in their Polymeric form }/3;42‘0

nH,PO, O — Polymeric from 2
(17
J

Get it on

Get Top Ranks in [IT-JEE/NEET with eSaral APP ’Google Play



Forn=1
Structure is not known

Forn=3

(HPO;); = H;P;0,
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—

\H —
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P,0,, ‘LE‘UU I OH O
. yT—o—P |
HO
S Vs
O O H,B,O0,
NN TN i 0 A
o) o) i N
OH OH OH

General Form

Or PO, ™
Get it on
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Rule — 3 ‘Ortho’ Prefix

It is provided t from of that
Oxyacid whose Meta derivative
is possible

H.PO, also ortho Phosphoric acid
H;BO; —» ortho B.A

[Exception H;PO; — Ortho Phosphourous acid]
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Rule - 4 ‘Pyro’ Prefix %(7

‘Pyro’ prefix is provided to that
derivative of parent acid which
is obtained by the elimination
of water molecule from 2 _

molecule of the parent acid.

-H,0
H,S,0, [Pyro Sulphuric acid (Oleum)]
Get it on

Get Top Ranks in [IT-JEE/NEET with eSaral APP >Google Play



Oxo linkage is a characteristic
property of Pyro acids.

—R,0

0 0 O o
| | LI
P P P P
¥ .
n—o” \ Nofiii=ol \o—n —— 10" |§9,/| OH
H—O H—O

OH OH
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Series of Poly Phosphoric acid

147 neo
no 7 jHﬂpo3 Sl

-H,0 2
2H,PO, — H,P,0; TPO; HsP;0,y — H(P,0y;
(Di poly (Tri Poly (Tetra Poly
Phosphoric acid) Phosphoric acid) Phosphoric acid)
Hn+2 Pn03n+1 HP03
Linear structure (all P are in the H,P;0,,
same line) (Penta Poly

Phosphoric acid)
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H,P;04
P’]ﬁ {’L«———-‘? (2.: )TC, St

Pﬁm— - Lijneal”
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N/— 66—/

-HZO = .
2HNO, N,O, Nitro de)
W\W’

O=N—O—+H H—OFN=0
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Rule - S ‘Hypo’ Prefix

Hypo prefix is provided to that
oxyacid which is obtained by the
removel one Oxyger/a

the oxyacid.

Hypo Phosphorous
acid
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2(HNO) —— H,N,0,

Geometrical Isomerism

OH OH OH
N/ v w
N=N N=N
d O ad
OH
Cis — Hyponitrous acid Trans — Hyponitrous acid
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€.

DANGER

Hypo Phosphoric acid H,P,O, L@TW—\

-H,0 4
Pyro phosphoric Acid Hypo phosphoric Acid x

Exception - instead © ,iC Hd3T
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Rule — 6 ‘Per’ Prefix

Per prefix is provided to that
Oxyacid which is obtained by

the addition of Oxygen atom in
th@from o

+
(P.A) —0) Per P.A

(ic)
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+0

Per Sulphuric acid or
Per-oxy Sulphuric acid or
Per-mono Sulphuric acid
Comman name - Caro’s acid

0
|

|

0
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The acids which contain P-H
bond have strong reducing

roperties.
propertie 5
(l b
U63
A
ol g J
Ptao
Thus, hypophosphorous acid

is a good reducing agent as it
contains two P-H bonds and
reduces, AQNO; to Metallic
silver.
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Heating Effect

H,p0, —2°C 5 pH, + H,PO,

Gentle heat _ Strong heat
H3PO-'I 220°C - H-tPZO';' 320°C - (HPOJ)n
Orthophosphoric Pyrophosphoric Metaphosporic
acid acid acid
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.. Graham Salt ..

Graham's salt is the best known of these long chain
Polyphosphates, and is formed by quenching molten NaPO;.

> o 50
NaH,PO, _Zﬂ]__c_) (NaPO,), —6-2—(:* NaPO,(liquid melt)

Sodium

trimetaphosphat
rimetaphosphate rapid|cooling

(Na P03)n
(Graham's salt)
(glass)
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