* | Pesiodicity and cause of Pe?ﬂ'odiciég

The propesties of dlements ase f.J@'chx(Qd aften
segulas intosvad - This e called pefmodsatg.

Reason o8 Pesiodicity = Valarice shell electgonic
configusation in agmoup 15 SAME-

Pegiodic P'a’o!mrﬁes

The propestics which awe sepeated at segulon intesvals
ave called Pesiodic Pooperties These psopestios mainllé include-:-
:' - Akomic and ' ionic zadii
- & lonisgtion enthalpy.
' 3. Electeon Guain EnMaﬁpg r
4+ Electzonegativity |
5. Valenc |
6 - natuge of oxides, hydides , oxoacids ofe




It is the distance faomthe centwe of the nucleus

Yo the oukezmost shell 'of eloctodns .[fmaglnan%
o ' ' de«"iniéion}

The wadius of a non-melal is expressed a5_covalent
sadius . And thal of a metal as metallic sadius .

éoval@n'é sadius - half of the inteanuclean distance between
two identical atoms bonded by a single covalen{ bond .
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o} ' } ] v

Metdl(ic madius — Half of %é:(ﬂgﬁnuc‘l@aﬁ alis.éa;nce
between 4wo adjacet atoms in a mefgllic C,U%{Séaﬁs.
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The osden of diffesent atomic zadius is

vandewaal s vadivs > metallic zadius > wovalonk
radius




Vagiation of Atomic Size -
fzom left to zight in a peried

' Qa iod - on movin ; -
gjcomi'?;’uzi deca'@asgszms ic. due to N in Hho offective
nucleaar change (and the added electsons go 4o sgme

paincipal shell.) -
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|in a gaoup - on moving down the gzoup the numbes of
Principal shells asou the nucleus Mses - and the fosce
of alksackion between nucleus and outanmost eleckzon

gel decse0ses -

e dsnic zadius
The dictance between the centse of the nucleus of

an ion and its osbit -

cation 15 Na —s Nat+ e [Houmak ' z
ation | Mﬁ ‘—7—3%%“!'@_ [Ofmn] Fg“omed bg ose of e
Here 4he tumbon, of © dQCUQQQQS while the nucleon chaage

semains the same - Hence the effective nuclean chax
fees and Hhe $1Z€ of cation 15 less —than that of pasent

ra&om. |
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Anion is foama:{ b*j 3aining of e 4o aneujcrcraﬂ
j a&bm- _
| Clee —s -
Q,8,7 8,8 .
Hote the cffective nuclean chasge decseases and
the electoostatic atksation exepkad byhe nucleus

is spread oves a logge numbes of €S- sothe anions
become lawges than the neutsal atom.

R -| Which is laggev 2
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on Ming the effective nucleas cha 09@ atomic size

d@c&fms@s‘- This AP has least alomic size among
the ions given.




Q- lonization Enthalpy

by 4 ] ) ' b
It ic defined as the minimum amount of eneag
sequied to gomove the most loosely bound elec-ton
fsam an isolaked gaseous akom - Unit of ionizakion

Enlhalpy 5 K mol ™ |

| \ T - . i ' 4o
%) > X(g)-’-e L AR = x KT mol ™

Second tonization erﬂhalptd is the enezgy vequived
ove the, second most toosely bound electgon

to sem
2+ -
Xty > *@te  aiH,
X 5 w3y e- Dt .
) (9) '3
Successive lonizakion tdhalpy follows Hhe o -

AiHz > AiH, > 4 H,

Fackoos_affecting lonization Sihelpy

1. | Momic size - On Aing alomic size the fouce of allmaction
bokwoen nucleus and oubesmost © decseasesand 1- €
docseases.

Q.| ucloan chasge - Oh incaaasing the nuclean chasqe 1 €"hses -
E[Reason: o {ozjcg of LC\UC’UC(GHOT] belween nucdeeis and e"f‘ses.j)

3. |Scaeening effeck 0v shielding effect -Tihe pheromenon which occdrs
when 4he nudeus zeduces s fosce of attaaction on 4he
V&l@nce electons due tothe presence of eleciaans inthe innes -
shell - As 4he no-of inney electoon N ses | chioldim eff

and 1. E dew@M- e Voo e ‘Q.CJCTQS'
elechwonic configuzation - Half filled and complelely ' filed ovbiale
acquite exima stability (s, p5, ds,d\f{'#nc'f”) and hence I
is difficullb4o gemove eeclmons foom Hhese sigpo onfiguration,




5. ]Pene{«aaiion effect = Fos a pasticulan enesgy kel level the

ooden of eneagy sequised to semaove an electrsomn faom
diffesent subshell is S >P>d >

Vagsialion of ionization enthalpy in,a Irgzsioc' |
in aq peaiod, on movirg faom left to aighL I. E INCTeqss -

This is due 0 :- 1. Incoease In the effective nuclean change-
Q- decwease in qomdc size-

Vawiation of |-E of 224__ pevEOCI elements
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I [1-E of 8 is mowe thqn that of g
This is due 4o i~ . stable configuradion of Ge (Is* 25?) |
ompased 4o Bozon (152 26 ij |
*. Ponelmation effoct (enmngy wequised o

seMmOVe Qs eloctrson < moyethql- #}Cd:
oF Qp elerUOn.) \

=\

[“E of wildogen is moxe 4han that of Oxygen -

This 1s because N has slable half filled electwonic
_Configuzation N (z-7) - 152 2¢* 2p |

0 (z-9) - Ist 2s* 2p*




1
Vovigkion of 1E in_a g704P o
on moving down the qooup I-E 490{5@%95'75'3; is due

1o incsease ' akomic ize - on INCIEOSTY atomic Size

dictance between nucleus and outeamost etecérzrop
iNCBeQSes - mogeoves in maltielectmon akoms scgeening

offect alsoO obsosved , which leads 10 decrease in I'E

{

3.| Eleckoon gain Enthalpy (8eg)

IL is the amount of enevdy seleased when an
isolated gaseoug atom gdins an bockara electaon 4o f68m
a negah‘vehd chasg od fon in the gaseous state -

" i -
X9t € —> Xy Aegh = x KT mol
4 — CF(Q)AGsH = -840 KJmol ™

Clggy
Facloss affecting 4eg_

.| Atomic size - electwon gain en%halpti become less -ve wHh
incsease In atomic Size. :

2. Nucleaw chasge - 0N incseasing the nudleas chaage electoon
gqin @n#hafpa become mcoe nega\-_—’\\(g .

|
3| Clecksanic confiqusakion - stable configuscdion (half filed o3
- completel filled) do not have any chagge 4o takeyp exma
- eleckson - In such case they possess +ve eledkoon gain
- enthalpy , . i
v ege- Noble gases have positive electwon gain enlha!. Howe
| elect@on has 4o entes next highey paincipal q_upéﬂ;‘um
| numbet leading 4o a vesy unstable configuaation
wote: | I & is added 10 an anion Aegh s +ve enevgy |
needed 4o ovevcome the zepulsion 'b@éwégc?qurﬁjn and H;i,
electoon - eg - oa)+e'_._> o(‘g)“aegq 141 KT ol

Ocqy + €7 —> g Begh +7730 Kimol ! -




Vaziakion of OegH along @ pesiod and
| also in @ ‘gooup .+
on Moving faom left o gight in QOPQZ"‘?d dectson
qdin erﬂhalpz becore move hegive
e COpHoNS - o
® Be, N both have +ve eectoon Jain emhalpy due s stable
© configusakion- |
® Nobje gases have posthive electaon 'gdin  enthalpy .
| £ lockaon Qam Qm‘halpg becc.)me!lless Oega'sve on
moving down+he 930Up

L

Vooiadion of AegH -of Halogens
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| F/ Bz
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|
- Electoon gain enthalpy of flugsine is lowew than+hal-of

,? chlozine - In the case of F the added eleckwon goes 4othe
smalles N =g quantum leve| and suffess) significant
sepulsion f@om the othes electvons present in'this level -
'[025 due 4o small size of ﬂuoaine.c&om] No such zepulsion

| -
i < alom!due o its lagge size com pased 0 F glom .

a-| Electaon gain enthalpy of suiphut Is motgthan-hak of Oxggen. why,
mg) | In oxygen added e goes-to the smalles h =2 quantum |
level and suffess significart sepulsion faom+he othet e s |
presen. INthis level . In sulphun akom the added e~ goes - |
N=3 quantum lovd - Hoge no such opylsion aqolses -




Elecwonﬂcﬂavi{g

The dbiliky of an atom 40 albgact he shaved pat of

oleckwon 4o ikself is alled electmonegativity . Linus
Pauling scale is widely wsod Lo measune eleckmonegaivly.

Most “eleckgoregadive elerent e FuoBine Second most

cloctgonegakive elemenk is oxygen

. isthe ombinin CGPGC'IL Ofar[@Igmgr)l:.
lenca - }lgl?\m lsa of ce's 1osL8, gq'mecp 0% M’J@d byan

akom duging chernic Teadion is s valency.
'- Lok (\lo-of
X Compound mné'gt‘%‘gjg o°s shased lvalenﬁ(j
I | MqO Mg- a.%.4d d )
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Aooma lous Paopev{ies of second pea]oc:;[_ elem@n];g

—

The fisk elomenk of each gwoup diffes faom est of
the elements of 4he same gsoup due 4o -

1) Small in size o *

3) High electoonegadivity and - E

3 Absente of d ovbitals

Diagond) welakion ship

Diagonally placed elements 1N adjacent shows wesemblen @
in cewtain PﬁCPQ'W@S-This is called d:ogg?woﬁp mlghbn-

. Ova. Q
ardpasiod i e g ¢

g¥paiod  Na Ma\w

Li shows wesemble with Mg
Be #» e v Al

8 ” 1 iz Sf.




' Pesiodic Teends _in_chemi o peacliviy

metallic chasacten - melallic. chavaclon dedseases fmom
left 40 'a‘fgh-[g n a {M'U‘Od Qﬂd in('uc-:m i, fraonti "I,’; i,

| bottom In a gooup:

.| Reducing and oxidising chadacter . -

Reducing agent Paovida e
The veducing powed of element decoyr arms

the peviod and incaeases down ha group:

O:u'd:'sing OQQQOL — a(”capl, ©"
Oziolls‘mg, powed of elerents incoeoyes argossthe
peziod and clecoeases down tha gooup .

|Nakuwe of oxides -

Qxides of melal awe basic

axides of non-metad aze acidic

semt meta] oxides ame amphote?ic
Acidic naluzge of oxides incsoawes Ao lefl 4o Aghk
in a pegiod - V) 1

NQ)_O MQO A‘z_OB Sidz. PJ_O; SOL d‘LOT
Basic arophole?ic Acidic
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Paobloms
1-09 of magnesium 18
. Which Teactan
Mq+ /0. —>M§ O
ie. A% ) Ma wseack wih 169 Oz
Thug 1'0§ mg veact with
!_é g, = 0673 Ol
R
Buk only 0-s6 g 0, is avail
T}IU.S Oz 13 |IM}4‘I(& Mg@ﬂl—.

69 0, veacts wih R § Mg

056 g O wil saack wth 34 o o-s¢
(6

-:.O'Slf-(j

Amount oF Mg left LMQGLC{(—XJI - {.00-0"84 = oﬂmg

byt wih 0°56 3 O ina closed
vessel L i5 lefk in excess and how much 7

able which s lessthanh ©- 673

o cecond tonizadion enthalpies (in KTmol)

the dfizst and b
ﬂ-ﬂﬂﬂpa of a few elements are 8iven

and the elecson gain €

below -
L Clemenls ik Al Dt
| | 580 7300 it
ll 419 305| ~48
. 68 B -328
v 1003 184-6 -295
v 373 5a5| +49
vi 739 1451 40

Which of the above elements s likely o be
e least vaactive element

the mos veachve metal

e mosk veachve nonmetal
the least weachve Nonm
the melal which can foom

My, (X = halojen)

e
chable binany halides of -he foamula

I
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-F) The melal which can fosm pved,om'man“g slable

covalent halide of 4he Fosmwld mx (x -hatsgen) |

A@a)A The taast weactve element

b)

9

Noble gases aze least gaachve forthem Aegh
is +ve - move oved AiH is high -
answen Is V-
e most @eachve metad
Aoswen s 1 - 1€ has least AiH, (ﬁu}iorﬂzaa‘fm m!haf;’g)

and low eledoon gain enJrhaQPH (Aeg H) -

The moskzeactive non _mekall-
answor is Il (déhnike ik is F) -

L can be undesdood fiom AegH.
value [move -ve degH K high AiH,:] ,

The least meackve non-m elal-

v (lodine)
BegH {st#m4# F
[:&;'H, nok so high companitively high Aeguj :

the melall which con Toom a slable binagy halide. of Hhe
formuln, MX2 (% ~ halogen) - *

Vi (Gz il elemenks)
e diference between AiH, & 4iH, is less ov 4iH, is

highez than dkdy metalls -

1) he melal wohich can foom predoninanlly sloble cowdent halide ().

swer is | (Alkoli melals - (1?’-0
l -
ow & l'!l L -2
ngh A'”?_ Na__ aJs [
In such ase AjH, isveny low
Buk ik, is high dug 4o slable configuradion.



