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-Block Elements (Halogens Family and Noble Gases) I

Introduction : _
Group 13 to 18 of the periodic table of elements constitute the p-block. The p-block contains metals,
metalloids as well as non—metals.
The p-block elements have general valence shell electronic configuration ns? np'-¢,

The first member of each group from 13-17 of the p-block elements differ in many respects from the other
members of their respective groups because of small size, high electronegativity and absence of d—orbitals.
The first member of a group also has greater ability to form pr—pr multiple bonds to itself (e.g. C=C, C=C, N=N)
and to element of second row (e.g C=0, C=N, C=N, N=0) compared to the other members of the same group.
The highest oxidation of p-block element is equal to the group number minus 10. Moving down the group, the
oxidation state two less than the highest group oxidation state becomes more stable in groups 13 to 16 due
toinert pair effect (reluctance of s-subshell electrons to participate in chemical bonding)

Group 17 Elements : The Halogen Family

— e

Occurrence :
All halogens are very reactive & do not oceurs in free state.

Element

Abundance Source
Fluorspar (CaF;)
_ Main Source : or
F %4t pom Fluorite
{182 lmestebundant elemeny Another Source : Fluoroapatite [3Ca,(PO,),.CaF ]

(Mainly source of P)

: 126 ppm _ st o e e o e

Cl (20" most abundant element) Most abundant compound of Cl : N

Br 2.5 ppm Bromides occurs in sea water & brine lakes

0.46 ppm

+ lodides occurs in low conc. in sea water.
. Bet
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p-Block Flements (HHa

ogen & Noble Gases)
~— Atomic & Physical Properties -

S.NO. | Property = o :
—, [ AtomicNumber o Lt et O
e ——— 3

2. Atomic Mass/g mol S 17 35 a_____s__._-—
e e e : 3 90
Electronic configuration - s 1950 126.9
3. ; ) _ 1052
General electronic configuration=(ns’ np) | [Hel 25* 2p° | [Ne] 3s? 3p° | [Ar] 3d'°4s® 4p° e ggs .
Covalent Radius / pm
4.
(F<Cl<Br<l) 64 99 114 133
lonic Radius X~ / pm
5.
(F<Cl<Br <) 133 184 196 220
lonization enthalpy / (kJ mol™"
of I Al ) 1680 1266 | 1142 1008
r ' :
) * Due to increase in atomic size, ionisation enthalpy
decreases down the group.
Electron gain enthalpy /(kJ mol™) - 333 - 349 -325 - 296
+ Maximum negative electron gain enthalpy in the
: (Cl>F>Br>1) corres_pondfng period. ' )

' + Negative electron gain enthalpy of fluorine < chlorine :
Due to small size of fluorine atom. As a result, there are
strong inter-electronic repulsions in the relatively small 2p
orbitals of fluorine and thus, the extra electron (incoming)
does not experience much attraction.

Distance X -X/pm

88 (. <l <Br, <L) 143 199 229 266
Enthalpy of dissociation (X,)/kJ mol™ 558 2425 Ll 2 '1.

9. + Smaller enthalpy of dissociation of F, is due to relatively

' (ClISCl=Bl=>F-F>1-]) larger electrons-electrons repulsion among the lone pairs

: in F, molecule.
| Electronegativity

[ Melting point / K

. E y 54, 172 265.8 386.6
j 1:1« (F<Cl<Br<l d

' t/K 84.9 239.0 332.5 458.2
(State at room temp.) Gas Gas Liquid Solid
515 BTN Nai7iaM | a5
+ Smaller the ion, higher is the hydration energy.
2X (aq) | 2.87 1.36 | 1.09 | 0.54
+ More the value of the SRP, more powerful is the oxidising
| __agent.
~ | Palegreen | Greenish- | Reddish brown \ Dark violet
| yellow gas. | yellow gas liquid solid
N E G T R S T )
ol 3 ik &4 # $i5 747 * 5, +7
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gen & Noble Gases)

p-Block Elements (Hualo

Chemical properties
Oxidation states and trends in chemical reactivity
All the halogens exhibit —1 oxidation state. However, ¢
+ 7 oxidation states also. The higher oxidation states of chloring,
when the halogens are in combination with the small and highly electronega
e.g., in interhalogens, oxides and oxoacids.

shell and therefore cannot expand its

The fluorine atom has no d orbitals in its valence
_ 1 oxidation state.

electronegative, it exhibits only

All the halogens are highly reactive. They reactwith meta

the halogens decreases down the group.

The ready acceptance of an electron is the reason for the strong oxidising natur

strongest oxidising halogen and it oxidises other halide ions in solution or even in the solid phase. The

decreasing oxidising ability of the halogens in aqueous solution down the group is evident from their standard

electrode potentials. Fluorine oxidises water to oxygen whereas chlorine and bromine react with water to N

form corresponding hydrohalic and hypohalous acids, The reactions of iodine with water is non- spontaneous !
bserved with fluorine.

I can be oxidised by oxygen in acidic medium; just the reverse of the reaction 0
— 4H* (aq) +4F(aq) + O9)

+3 +5and
lised mainly

hlorine, bromine and iodine exhibit+ 1,
gen atoms

bromine and iodine are rea
tive fluorine and oxy

octet. Being the most

|s and non-metals to form halides. The reactivity of

e of halogens. F, is the

2F,(g) +2H,0(4)
X,(g) +H,0 (£) > HX(aq) + HOX (ad) | (where X = Clor Br)
41 (aq) + 4H* (aq) + O,(9) » 21, (s)+2H,0 (4)

Standard Reduction Potential (SRP) |
Xt2e———> 2%~ )
Fitbe——> 2F L LB oaTiC e 120t ge= +1.36V .
Br, +2e- — 281" E° = +1.09V112+29‘-'*"'*21' Eo= +054V

More the value of the SRP, more powerful is the oxidising agent. Hence the order of oxidising power 1S

F2>C|2>Bf2=‘12 5 e t

Since SRP is the highest for F, (among all elements of periodn:: table), itis a strongest oxidising agent.

Hydration energy of X

Smaller the ion, higher is the hydration energy.
= Cl- Br- I5
515 381 347 305 in kJ/mol
Anomalous behaviour of fluorine
The anomalous behaviour of fluorine is due to its small size, highest electronegativity, low F-F bond dissociat'on
availability of d orbitals in valence shell. Most of the reactions of fluorine are exotherric
ents). It forms only oné oxoacid while other
strong hydrogen

d by it with other elem

enthalpy, and non
de is liquid (b-p- 293 K) due to

nd strong bond forme

(due to the small a
halogens form a number of oxoacids. Hydrogen fluori
bonding. Other hydrogen halides are gases.
hydrogen to give hydrogen halides but affinity for hydret en
jve in water to form hydrohilic

(i) Reactivity towards hydrogen : They all react with
decreases from fluoriné to iodine with increasing atomic number. The
acids. The acidic strength of these acids increases in the order: HF <
the group due to decrease in bond (H=X) dissoci

halides decreases down
H-F> H—Cl>H=Br= H-=I.

(ii) Reactivity towards oxygen - Halogens for

Fluorine forms two oxides OF , and O,F,. Howe
essentially oxygen fluorides becaus

fluorinating agents. O,F, oxidises plutonium to PuF,

y disso
HCl < HBr<HL. The stability of thuse

ation enthalpy in the order:

——

m many oxides with oxygen but most of them are unstable.
) ver, only OF, is the thermally stable at 298 K. These oxide are
e-'df_thf‘-"shi_gher'e'le_c_trcﬁ’j_e"gathii'ty of flurorine than oxygen _Both are strong
and the reaction is used in removing plutonium as PuF¢

from spent nuclear fuel. :

Chlorine, bromine and iodine forf oxid |

oom_bina'ﬁan_.of”kine_tifc:a_nd- o amic factorslead o the generally decrez
|>Cl>Br.

formed by halogens
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hey are very powerful oxi
The jodine oxides, 1,0,, 1,0 1L.O :

5 274U 2508 are insol i
agentand s used in the estimation of ca:ibbc:i srr?a‘::(ri\‘:;de

Reactivity towards metals : H
: : Hal i
magnesium to give e neshim b?g;?dfamwnth metals to form meta

R::;::v:ﬂ oci; halogen towards other halogens : Halogens
of poun s_known as interhalogen of the types AB AB, AB
B is smaller size halogen. i SRS

nd decompose on heating. 1,O% is very good oxidising

| halides. For e.4- promine reacts with

number

emselves 10 forma
and

combine amongst th
< alarger sizé nalogen

and AB, where Al

e

pared to chloride, fluorine is @ stronger

Although electron gain enthalpy of fluorine is less negative as com

2l ek
oxidising agent than chlorine. Why?
I t 4 . 1 - 1 . *

sol itis due to : (i) low enthalpy of dissociation of F—F bond, (i) high hydration enthalpy of F

gx.2 Covalent radius of fluorine is 64 pm but the bond length is not equal to 128 pM and thatis 143 P™
anc} bond eneray is found to be comparable to i

sol. This may be attributed to £.p — £.P repulsions due to small sizé of F atom.

Ex.3 V_Vhy are halogens strong oxidising agents ?

Ans. () They have low bond dissociation energy; (i) They have high electron affinity-

Ex.4 Fluorine exhibits only —1 oxidation state whereas other halogens exhibit +1 +3,+5and +7, oxidaon i
also. Explain.

sol. Fluorineisthe most electronegative element and cannot exhibit any positve oxidation st2te. ke hab(f-
have d orbitals an 4 therefore, can expand th eir octets and show +1,+3,+5 and +7 oxidation states @

CHLORINE (Cl)) *

Comments

Preparation :
S
S.No. Method Process . . |
1. | Laboratory H,504 + NaCl = HCl + NaHSOs —hcl s purified first O
A through H,O then through
+ 20 O to remove 2
& P4O1

Preparation | 4pCi+ MnO; > MnO2

INaCl+2H.0 ~Electolyle_, PNaOH +Ch* 2H,

2NaCl __Electoite , INa + cl

+« Airis used to oxidize |

CuCl, Catalyst
4HCI + (o)) 740°C 2ClL + 2H,0 *+ A instead MnO2
. Reactionis reversibl

. Conversion 65%

Scanned with : e
CamScanner ——— e
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P-Block Elements (Halogen & Noble Gases)
Properties : } : avier than air. It can
it (i) Itisa greenish—yellow gas with pungent and suffocating odour. It is about 2—5 times he.
be liquefied into greenish

—yellow liquid which boils at 23a K Itis soluble in water.

; o lathrate compound,
(i) Atlow temperature jt forms a hydrate with water having formula Cl,. BH,O whichisinfacta c

(i) Reaction with Mmetals ;

2A1 + 30, > 2AICL, ; 2Fe +3ClI,
Reaction with non-metals -

P+ 6CL — 4PCl,
{v) Affinity for hydro

> 2FECfJ

S, +4Cl, —» 4S,CI,
gen : It reacts with compounds containing hydrogen and form HCI.

H* Ol — ongy . H,S+Cl, —> 2HCI+S
(7] Reaction with Naoy -
(@ 2NaOH (coid g dilute) + Cl, —> NaCl + NaCIO + H,0
(b) 6N

@0H (hot & concentrated) + 3 Cl, — 5NaCl + NaClO, + 3H,0
W) Reaction with dry slaked lime, Ca(OH), : To give bleaching powder
2Cafoh) soc, — Ca(OCl), + CaCl, + 2 H,0

Position of bleaching powder is Ca(0Cl),.Cacl,. Ca(OH), .2H,0
(vii) Oxidising & bleaching properties :

Ct_rlon‘ne dissolves in water (CL, water s yellow) giving HCI (colouries
acid (HOCI) so formed, gives Nascent oxygen which is responsible
chlorine,

(a) It oxidises ferrous to ferric, sulphite to sulphate, sulphur dioxide to sulphuric acid and iodine to iodic acid,

25€S0,+H.s0 +cl, — Fe,(SO,), +2 He|
Na,so, +cl,+Ho — Na,S0, + 2 He
S0, +2 O Qi ——iy H,80, + 2 Hcy

l‘zﬂlstHZC:'H-5Cf2 —— 2HIO, + 10 HCI

(b) Itis a powerfu bleaching agent : bleaching action is due to oxidation.
Clh+H,0 — 2Hel+ 0
Coloured Substance + 0 — Colourless substance

The com

|
s)and HOC]| (colourless). Hypachlorous
for oxidising and bleaching properties of

ltbfeachesveg_eta'ble ororganic matterin the
Note: The bleaching action of SO, is tem

SO, +*2H,0 — H,S0, +2H
5 :

O, + Coloured material — > SO,* + Reduced colourless material.
— Qs o air | Coloured material,

il Paper and rayon), bleaching cotton and textiles,
2. re of dyes, drugs and organic compounds such as CCl,, CHcl, DDT, refrigerants, etc. |
3 _ 10n of gold and platinum, |
4 insterilising drinking water and

Preparation of | oisonous gases such as Phosgene (Cocl

o), tear gas (CCI._,NOE). mustard gas

Scanned with
CamScanner
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 Elements (Halogen & Noble Gases)
Jases,
v .8

Properties :
Itisa colourless, pungent i
1ie casily iquenilediion smelling gases with acidi
it quite soluble in w m;"“’“"ess liquid (b.p. 189 nl:\l:i:ffﬁee es t )
B . zes to a white crystalline solid (f.p. 159 K)
|t aqueous soiutio::: Icai:l?l(-.g) o) » H,O" (ag) +CI (29) | K =107 :
:‘:::ng S inowater ydrochloric acid. High value of dissoc?z:‘.l:on .c;r:s?ta 1K)
ngeatinivaer nt (K, indicates thatitis a
: ) centrated HC
which is ::e;i :0; dlssﬁwing noble melt;';d :ge :?;i; o::- f;?nwr:tra\e
S it S =5 B 1 urm.
iy +C:‘=N+ 4CF — [AuCL]"+NO+2H.0
aacts witharm i O 1801-—-—>3[Plc11=~+4N0+sH0
o monia forming white fumes of NH,C! ‘ -
. ,+HCl —> NH,CI :
decomposes salt of weaker acids.
Na,CO, +2HCI ,» 2NaCl+H. 0 *CO,
NaHCO, + HCl — NaCl+H,0 + €O,
Na, SO, + 2HCI —— 2NaCl+ H,0 + S0,

d HNO, are mixed, aqua regiais formed

Uses :
HClis usedin preparation of Cl,, chlorides, agua regia; glucose, (from corn stareh),
electroplating.

it i_s used in medicings, laboratory as reagents, cleaning metal surfaces pefore soldering of
jtis used for extracting glue from bones and purifying bone plack.
mixed salt of

pnchlorite pecause it 1S considered a5 2

2H,0.

BLEACHING POWDER :
-Blgaching'p_owder is also called calcium chlorohy!
hydrochloric acid and hypochiorous acid.

The composition of bleaching powderis ca(oCh),: caCl,. ca(OH),
PREPARATION:

Ca(OH), * C,

__w'c_, ca(@CNCI+HO
water but2 clear solutionis never

: le yellbw powder. lthas 2 strongd smell of chlorine- Itis solublein
eddu to the presé_nce,of impurities.
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p-Block Elements (Halogen & Noble Ga.s‘cx)/—

OXY-ACIDS OF Halogens : _ :
Fluorine forms only one oxoacid, HOF due to high electronegati

nurmber of oxoacids which are stable only in agueous solutions or in the form of their sal

vity and small size. Other halogens form a
ts. They can not be

isolated in pure form.
lic () acid HOF HOCI HOBr _HOl :
(Hr:ohafojus acid) I(Hypoﬂuorous acid) | (Hypochlorous acid)|(Hypobromous acid) | (Hypoiodous acid)
Halic (1ll) acid [ = I HOCIO ’ - -
(Halous acid) - (chlorous acid) = =
Halic (V) acid / = HOCIO, HOBrO, HOIO,
F (Halic acid) = ’ (chloric acid) (bromic acid) (iodic acid)
= HOCIO; HOBros HOIO3 :
I J l (perbromic acid) (periodic acid)

/ Halic (VII) acid

(Perhalic acid) (perchloric acid)

Some important order
(a) Acid strength
(i) HI > HBr > HCI > HF (i) HOCI > HOBF > HOI (iii) HCIO, > HCIO, >HCIO, > HCIO
(b) Oxidising powder
() F,>Cl,>Br,>1, (
(c) Order of disproportionations
3XO—— 2X—+ XO,~ (hypohalite ion) ; 10-> BrO-> CIO-

ii) BrO,~>[0,-> CIO,~ (According to electrode potential)

Interhalogen compounds :
We know that halogen atoms have different electronegativity. Due to this difference in electronegativity the

halogen atoms combine with each other and give rise to the formation of binary covalent compounds, which
are called interhalogen compounds. These are of four types.

AB AB, AB, AB,
CIF CIF, CIF, IF,
BrF BrF, Brf,
Cl Icl, IF,
IF IF,
Preparation : :
Cl, + F, (equal volumes) —*%K_, o¢jF Cl, + 3F, (excess) —2X 2CIF,;
BHClI—=—2IC i
(equimolar)
Diluted with water : Br, (9) + 3F, —> 2BrF,

Fplsdiuted with N, : 1, +3F, —25C , o
F,istakeninfreon: By, * 5F, (excess) —— 2BrF,

_ Properties :

" These compounds may be gases, iquids or soids;

(i) M““;?emc:ﬁ BrF, CIF, , IF, ; Liquids : BrF,, BrF,
| ' iernalogens are covalent molecules and are ciamar s s
. Presentas bonding o non-bonding elegtrona o ke, T29nete |
(i) The boiling points increz

Scanned with
CamScanner


https://gradesetter.com/

WWww
.GRADESETTER.COM

Gases)

non agueous solvents.

These compounds can be used as
(!i? Inct::rh::‘c:igg?‘:compounds are very useful fluorinating agents
(ii)) ©'F s 5 ILJana used for the production of UF,inthe enri.chrnent of 2.
(8)+ 3 CIF, () — UF, @+ 3 CIF (9)
| Pseuc]ohalogens and Pseudohalides :
| f;f:‘l\';:;n:f ?T:z Eg?;"“; consisting of two or more atoms of which atleasten® i N, thathave properties simitaf
| 08 ide IOnS.IThey are therefore called pseudohai’tde ions. seudohaﬁde jons are Y valent, al‘tl1
pol silver salt alts resembling the nalide salts. For oxample, the sodit calts are SOUOE WS bmf'l'ne
| ek oo T.dar?, mso'.ub\ef. The hydrogen compounds are acids like the nhalogen aci '. me O 1!
| pens 1 ;: ide !orls gomb‘.ne to form dimers comparabie with the halogen molecule Ay These include cyano
gens (CN),, thiocyanogen (SCN); and selenocyanogen (seCN)2

cyanide ion
SCN-  thiocyanate ion HSCN thiocyani

SeCN- selenocyanateion

OCN- cyanate ion HOCN cyanic acid

NCN* cyanarnide jon HINCN cyanarnide
HN, nydrogen azide

azide ion

ectrolysis gives fluorine 9as at anode.

i —Ss

1 gx5 Namethe compound which o1 el

f sol. Fused anhydrous potassit n fluoride (KHF,)

N oleciralyss

. CaF,+HS0, — caso, + 2HF | F — KHFJ __secisipe 1, + P
|

On Electrolysis - cathode - oH* +2€ ]

Anode : 2Es
act as central atom in higher oxidation state.
why ?

nd small siz€, i
us chloride and N
after sometime.

ne forms onl
ot ferric chloride.

high electronegativity a

Explain why fluort
Sol. Due to

(5 _»HOC\+ HO)) butitis pleaching agent a\sO

‘dic nature (G, ™ T2
the red litmus-

esto Gl - What is the tyP€ of thi
Redox reaction.

nge in
therefore: it decolourises

__a'qmot:is*soiution changd
" —— Ca(OH),* cl3
hof the following :
it a brown colour but excess of C\, turn
! _ sulphuric acid.

- oxidising agent than |, first oxidises Kl to \s which imparts prown colour to the
- passed in excess: the |, SO formed gets further oxidised o H\O, (colouriess)
2KCl (aa) * 1,(8) 5C\,+ 1, * gHO — A0HC\ + 2H10,
+7and thatof S inH,80,18* 6. (Clis more clectronegative than S)
the O-H pond more easily 10 liberate 2 proton thant SO, part n

s change ?

s it colour\ess.
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/J—B/()C." Ele

Ex.10
Ans,

Ex.11
Ans.

sments (Halogen & Noble Gases)
from HCland HCI from Cl,? Write reactions only-

How can you prepare Cl,
2KMnQ, + 16HCI ___, 2KCl+2MnCl, + 8H,0 + 5Cl,.
H;#+Cl, — 2HCI.

\Write two uses of ClO,.

(i) ClO,is a powerful oxidising agent and chlorinating ag

eaching power is about 30 ti

ent. Large quantities ©
mes higher than that

fClO, are used for
of Cl,andis used

e ——

purifying |
|

ching agent. Its bl
nd cellulose.

drinking water.
ke white bread, wood pulpa

(ii) Itis an excellent blea
for bleaching flour to ma

on, krypton ,

Group 18 Elements : The Zero Group Family

ds . Because of thi

Group 18 consists of six elements: helium, neon, arg
chemically unreactive. They form very few com poun
he atmosphere. Their
tituent. Helium and SO
in commercial s

rcons

Occurrence : All the noble gases except radon occurint
ite, cleveite. The mai
p. Radon

dr_y airis ~1% _by volume of which argon is the majo
m::erars of radioactive origin e.g., pitchblende, monaz
natural gas. Xenon and radon are the rarest elements of the grou

2%Ra,
226
- 2 Ra ——> S Rk 3He

ost abundant element in air is Ar. Order of abundance in the air

Ele i i
ctronic Configuration : All noble gases have general electronic

which h 2 7
h has 1s2. Many of the properties of noble gases including their
uration these gases exhibit very high ionisation enthalpy

cfo§ed shell structures.
lonisation Enthalpy : Due to stable electronic config

. However, it d
- jt decreases down the group with increases in atom ic size.

Atomic i i ii'i
Radii : Atomic radii increase down the group with increase in 2

Elect i ;

7 a::c:z l:::g:g Enthalpy : Since noble gases have stable electro
Phyeicol e E:tt.ron and therefore, have larger positive values o
properties : All the noble gases are mono-atomic. T

sparingl i
paringly soluble in water. They have very low melting and boiling points

interaction in these elem i
ents is weak di i i
et 5 Ispersion forces,. Helium has the lowest bOiIi“g pO'll
: % : e ateria
wn substance as a unusual prope_rty ofdn‘lusmg thl‘OUQh most'c ly I lr tt( \ ) tf i IY
k . ommonly used laboratory m 1S

such as rubber, glass or plastics.

39.10

xenon and rado
s they are
atmospheric abu
metimes neon are found in
ource of helium is .

|

decay product of

nic con

f electron gain enthalpy.
lourless, and tasteless. They are

hey are co
because the only type of interatomic

is obtained as a

is Ar > Ne > Kr = He > Xe.
_conf_iguration ns2np® except helium
inactive nature are ascribed to their

tomic number.

83.80

figurations, they have no tendency

n . All these aré gases and
termed noble gases.

ndance in

131.30

Atomic Numb-e;'
[Atomfc Mass

[Ne] 352 3p°

[Kr] 40752 5t
) 0 =i

Eec!ronic configuration

190

ktomic Radius (pm)

[lonization enthalpy / (kJ mol-)

[Density (at STP)ig cm>
@Iﬂng_ point/ K
Epi!fng- point/K
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(5] Neil

!,.Block Llent Tty of
| The reactivity © noble gases has been | i
| to force them to react to form the com e P e
aarﬂem e Uiy oo pounds were unsuccessful for quite afew years. n March 1962
itish Columbia, observed the reaction of anoble 93 e prepared‘
nen realised that the first jonisation enthf?‘?gio
th that xenon (1170 kJ m —‘]. He ma ee (o]
-« discoveny: number ot
thesised-

' ot red compound which is form
I i ° olecular oxygen (1175 kJ mmtﬂated as O, PtF,. He, t
[ ,' | ‘apare same type of compound u)v_‘-"f’as almost identical wi
: xenon compounds mainly with mo ;'(h Xe' PtF,~ by mixing PtF and Xenon. After this dis
. The compoun 4 ot krybton are st electronegative elements like fluorine and oxygen have beel syn b
| T on have not been isolated : ewer. Only the difluoride (KrF,) has peen studied N detail. CO poun ds .
; o Ne o He are yet known ut only identified (€.9-. RnF,) bY radiotracer technique: & true compou” 50
. Clatherate compounds : '
' Inert gas molecul ; ;
| | iinate formatgs get trapped in the cages formed by the crystal structure of wate
.- T s ion of ice Xe atoms will be trapped in the cavities (or cages) formed by the Watet molecules
i e A rl.:ctu.re of ice. Compounds thus obtained are called clatherate compounds' .
| e _U o emical bonds. They do not possess an exact chemical formula but approx it 1S g wats:
| e s : 1 inert gas molecule. The cavity size 1S just smaller than the atom of the noble gas ‘_-“_Ch
| & ﬁounds are also formed by the other organic liquids like dihydroxybenzene (for examp’e quinoh: 1O
.' ; aller noble gases He and Ne do not form clathrate compounds because the gas atoms & peliens S
| o escape from the cavities, Clathrate provides @ convenient means of storing radioactive <otopes of I an
iy .' Xe produced in nuclear reactors.
1y |
L f
j ( _ Solyed Evamples
| J Ex.12 Namethe noble gas which
(a) is most abundant in atmosphere, (b) has least poiling point:
Sol. (a)Argon.
(b) Helium; Exists as mono-atomic molecules and are held together bY weak van def Waal's forees: fiine=8
rease with the increase in atomic Siz€ of the atom, and therefore, the bolling points
point.

van der Waal's forces inc
He has |east boiling

increases from He to Rn. Hence

} Ex.13 Which idea led for the discovery of xenon flu
{F lo have Xe' [Pt He

onisation enthalpies of Q,an Xe were
Xe{PtF ) from ¥e and PtFg.

orides ?
xenon with 1%

eaction of

PR 1T and since i

orange yellow soli
|d succeed t© prepare

Neil Bartlett obtained an
ticed earlier that O, with PtFg reacts to dive 0,
closeto each other (Xe= 170,0,= 1175 kJ mol-"), he cou

er Waal's radius,

s measured as van d

do oble gases have com parativeiy larg
ist as m‘onoatomic molecules and, therefore, radius
mpletely filled valance shells. As all electrons are paired there are inter electronic repulsions.
the electron cloud.
sealed nickel yesseland th

.= when the gases are heated at 300-600°Cina

-c:l:-.-e_n the Xe / F2_ ratio.

1 mixture ;wf‘l_) g
w XeFq

00°C, 7 oM yeFs

.
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p-Block Elements (Halogen & Noble Gasei)/—

PROPERTIES :
These are colourless (white) solids. T
in nickel or monel (an alloy of nickel) containers.

Chemical properties:

hey can be sublimed atroom temperature and can b dtaped oKy

White liquid

Melting
CsHs

HF + CeHsF + Xe Xe i

1. XeF,: Cl, + Xe + HF
[xeF]+[SbFB]- Xe + F— + OZ + H20
White liquid
A
Melting ? RECHE
2
2 XeF,: Xe + XeOs + HF + Oz <—-—H&E__>EF4
KI (excess) | it
A4
KF + Xe + I
3. XeF,

CoanSeanner
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com pounds Stru
ctures Hybridisation Geometry

_,_.--l-'-_'-'__
E

l' i sp’d trigonal bipyramidal

F

F\‘/.F

XeF 4 :
Fdj_AF

square planar

octahedral

F
P LA F
[~ d
4 Te sp’d’ pentagonal bipyramidal distorted octane ron
F T F
F

(if) XENON-OXYGEN COMPOUNDS :
Hydrolysis of XeF, and XeF, with water gives Xe0,.

6 XeF, + 12H,0 ——> 4 Xe+2Xe0, +24 HF +30,

XeF,+3H,0 — XeQ, +6 HF

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

XeF, + H,0 —> XeOF* 2 HF

+2H,0 — XeOF, +4HF .
N . a colourless explosive solidand has a pyramidal molecular structure. XeOF ,is@ colourless volatile
. dhasa square pyramidal molecular structure.
cal observations.

ce. itis usedin filling balloons for meteorolog

Liquid helium (b.p.4.2 K) finds use as cryogenic agent for
and sustain powerful

d Magnetic
dern diving

. non—inflammable and light gas. Hen
yas—cooled nuclear reactors.
: expariments at low temperatures. It is used to produce
nets which form an essential part of modern NMR spectrometers an
(MRI) systems for clinical diagnosis. Itis used asa diluent for oxygen in mo

f its very low solubility in blood.
mﬁge'-iubes-:and fluorescent bulbs for advertisement display purposes. Neon bulbs

ar n*s;hnd_. in green houses.
ovide aninert atmosphere in high temperature metallurgical processes (arc welding
r filling electric bulbs. Itis also used in the \aboratory for handling substances tha'

are

in light bulbs designed for special purposes.
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e s (7 _"‘.'.')'}
- Block Elements (Halogen & Noble Gase
p:Block Blemens 77—

Compaunds are

High
Covalent mostly

electronegativity
and electron
affinity

Metallic other
than boron

Xe form |

electronegalive
g comp1exes |

elemenls

More
alectronegativity
than 1lIB

- Very reactive : r form l i

Larger size . Covalent oxides, oxygarr}'l’ and reacts Electron af_ﬁnrly thﬁrmionic |

am(;?g:fez‘;m Acidic oxides halides and with almost is very high Wibe |
basicity of the low melting all elements

oxides increases
down the

group

lonic compound
formation with
group 1A, 1A
elements

Lower
electronegativity

Covalent characteristics (s
h A

Ranging from
covalent to
jonic compounds

Electron affinity '
is close to O ]

4 |

[Eova!ent compound formation |

Mostly act as
ligating atoms in
ligands & act as
a Lewis base.

igh compared lo group IA, Il
in the halides, oxides elc,

_ i
Ex.15 Qoes the hydrolysis of XeF, at—80°C lead to a redox reaction ? I
Sol. XeF,+H0 __-8oc XeOF, + 2HF.

——

The oxidation states of all the elements in ' ‘ L . E

g R S nts in the products remain the same as it was in the reacting state.

- fgompfete the following reactions : |

(i XeF,+H,—» ; ii) ‘oF 4+ H O . XeF_ + Sh ¢

SoL U S XeF, -F‘-H': — Xe+2HF (i) XeF,+HO— ; (i) XeFg + SbF,— b
(i) XeF, +3H,0 - XeO, + 6HF |

(i) XeF, + SbF, —» [XeF,]* [SbF,J-

[Addition ionic product is formed]
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