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PHYSICALPROPERTIES GROUP15(ns2np3) GROUP16(ns2np4) GROUP17(ns2np5) GROUP18(ns2np6)

Atomic(covalent)&ionic

radii

AcrossPeriod-ses(dueto↓

seineffectivenuclear↑

charge)

AcrossGroup-ses(dueto↑ ↑

seinno.ofShell)

NtoP-considerable se↑

AstoBi-small se(inertpair↑

effect)

16<15 Smallest(eff. nu. ch.

highest)initsperiod.

>rX- rX

At. Radius= Vander Waals

Radius(largerthancovalentor

ionic)

18 17(dueto seinelectronic> ↑

repulsionbtwncompletelyfilled

valenceshell)

Electronegativity(same

reason)

AcrossPeriod-ses↑

AcrossGroup-ses↓

Nis3rdmoste-veelement

16 ,>15

Oissecondmoste-veelement

High,

Fis1stmoste-veelement

eachhalogenisthemost

e-ve element in its

period(smallsizendhigh

effnuch)

IonisationEnthalpy(same

reason)

AcrossPeriod-ses↑

AcrossGroup-ses↓

∆ <∆ <∆H1 H2 H3

15 (small size and≫14

extrastabilityofhalffilledp-

orb)

IEofN(tolooseall5e)isvery

large.

Sum ofall3IEsforBi&Sbis

lowenough

1stIEoflighterel.(O,S,Se)<15

(presenceofhalffilledor.)

Veryhigh(samereason),

F-highestingroup

I-Smallest(shows some

e+vecharacter-formsI+

ion)

Veryhigh,

IEofEachelementHighestinits

period(duetopresenceofvery

stablecompletelyfilledvalence

shell)

ElectronGainEnthalpy

(reasone-vity)

High,O Less –ve than S(O-

highchargedensity)

Fless–vethanCl(Reason

LHS)

High +ve value of EGE No

tendency to acceptes (Same

reason)
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AcrossPeriod-(-ve)ses↑

AcrossGroup-(-ve)ses↓

Electropositivity

(Metallic&Non-Metallic

Character/Conductivity)

MetallicCAcrossGroup-↑

ses

NonMetallicCAcross

Group-ses↓

N,P-typicalNonmetal

As,Sb-Metalloids

Bi-typicalmetal

N,P-Conductor,As-poor,

Sb-Good,Bi-verygood

O,S-Nonmetals(NonC),

Se,Te-Metalloids(SemiC),

Po-Distinctlymetal(GoodC)

All- typical non

metals(highe-vity),

PhysicalAppearance&

Atomicity

Agglomerisationtendency

AcrossGroup-ses(VW↑

forcebtwnmolecules)

Density

M.P.&B.P.

N-gas(diatomicmolecule)

P,As,Sb-Tetraatomicmolecu

Bi- Monoatomic Solid,

radioactive, = yr.t1
2

1.9×1019

N,P-low,As,Sb-higher,

Bi-highest

sesregularlydowndgrp↑

O-gas(diatomic, small size

forms multiplebonds,pπ-pπ

Intermolecular force- weak

vanderwallsforce),

other-solid(polyatomic,unable

toform multiplebondspπ-pπ

duetolargesize,strongvw

force)

S,Se-puckeredringstructure

----------------“””---------------

Largediff.btwnO&Sisdueto

O-diatomic&S-octaatomic

MP(Po)<MP(Te)(inert pair

effect)

All-diatomic,

F,Cl-Gas,Br-Liquid,

I-Solid

Low

All-Monoatomicgas( )=1.66
Cp

Cv

Colourless, odourless

&tasteless
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Verylow(veryweakinteratomic

force)

Much lower as compare to

those substances of

comparableMW.

He-lowest

Allotropy SolidN-α-N(sc),β-N(hcp)

P-whiteP( ),redtetrahedraP4
P( ),BlackP(layer)etc.cageP4

As-greymetallic,

stable forms-yellow,black

etc.

Sb-metallic,yellow or &α

explosive.

Bi-Noallotropes

O-diatomic( )-morestable&O2

Ozone( )O3

S- ,homocyclic,plasticα,β,γ

etc.

Se-In crystalline form- red

monoclinic,greymetallic.

In Amorphous form- dark

brown, vitreous & red

amorphous.

Te-Metallic&Nonmetallic,

Po-α,βbothmetallic

FewPropertiesofSingleBlock

Group16 Group17

Catenation(AcrossGroup-ses)↓ Colour

(showcolourduetoabsorptionofEnergyoflightinvisiblerangeby
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outeres)

DownTheGroupno.ofshellses less↑ →effectivenuclearcharge↓ses→

energy

RequiredforExcitationofouteres

O-littletendency,eg.Peroxide,

S-Greatertendency,eg,polysulphides ,polysulphuricacidS2-n

&differentallotropes.( S- - HHO3 (S)n SO3 )

All-coloured,

F-PaleYellow(absorbsviolet)

Cl-GreenishYellow

Br-Red

I-Violet(absorbsyellow)

CHEMICALPROPERTY GROUP15 GROUP16 GROUP17

OxidationState

* Common Oxidation

State

*TheStabilityof…oxdn

state ses&…oxdnstate↑

sesdownthegroupdue↓

toinertpaireffect.

*Thetendencytoexhibit

…oxdnstate sesdown↓

thegroupdueto sein↑

size&metalliccharacter.

*…ismoree+ve&does

-3,+3&+5

+3

+5

-3

-2,+2,+4&+6

+4

+6

-2

-1,+1,+3,+5&+7

+5

+7

-1



p-BlockElements

5

notshow…oxdnstate

Bi

-3

*CovalencyofN is restricted to 4(N

cannotform compoundswith+5oxdn

state)due to absence ofd-orbitalin

valenceshell.

*N -3(N ,N ,N )→ H3 Cl3 Br3

*P +3(P ,P ,PC ),+5(P , )→ Cl3 Br3 I3 Cl5P2O5

*NwithO +1,+2,+4→

*IncaseofN,alloxdnstatesfrom +1to

+4 tend to disproportionate in acid

solution.

Forexample,

+ +3HN →O2 HNO3 OH2 2NO

Po

-2

O commonoxdnstate-2(with→

F)

-1withperoxide.

-2ionicbonding+4&+6covalent

bonding

S -2( ),+4( ),+6( )→ S2- SF4 SF6

Se -2( ),+4(Se )→ Se2- Br4

Te -2( ),+4(Te )→ Te2- Cl4

F only-1→

+4 & +6 oxdn state of Cl,Br is

observedininoxides&oxoacids.


