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FERICDIC TABLE G INTROCEICTICON SIZEWARIATION KINIZATICN ENERGY

TUPAC name of element (At oo >100)

Drigit IUPAC nama symbol
] mil n
1 un u
2 bi L]
E] trl t
4 guad q
5 pent P
[ hex h
T hept 5
i oct a
9 G -]

The pams of element always end with suffix-hom

101= un = pll + wn + jam - oo funiom =0
102— un + pli+ bl + jvm— unnifivn = 0nb

103 un 4 mil + tri+ uwm—anml i —Unt

104d— un + nil + guad + imm— mnilquadium— Ung
107 un + nil + ==pt + fm— unnibseptium —1ns
110—= un = gn + nil + inm—=mnilniliem —kun
Hote: ‘nnm’ should be considered as o'

115 un = wpy + pent + fum— wnnrpentium —+Lugp
120—= un + bi + gl + jvam— unbinliom —-Ubn
15980 un = en + Al + hom— wpenndlium —Uen

Prediction of group no & name of block of
differant alemant:-

1. 8-hilodk alement:-
¥ The last & must enter imto s-subshell of 5 block

element,
* B subehell has 2ey — 2 subgroups- (a] 14 (ns")
i (] 14 (=]
eg K=19 ey =15725°2p 35 5! — [4
[=-black] 4*' period

Me— Tdaw -153233211'5’;;: —+ [[4

Wuﬁnfa-'ﬂh&'

I p-block ol emnemnts-

¥ Thelast e muet eater oo p sabehell,
¥ P subshsll has Ge s
¥ It has & groups — 1A, TVA, VAVIAVILA . & xara

graap A .
R B BT e mRY Y

¥ Groupno of p- block= (ns+np)e

3-111A—=10+3=13" group
FIVA—10+4=14% group
5-VA—10+5=15" graup
& VTA—+10+6=16" group
I-VILA—= 1047 =17 ¥ proup
8-VIILA—=10+8=16" group

(ues: Pug=1s® 2570 p* 37 3
Period=3, growp=s s+p=2+3=5=YA & plock (gr15)
Seye= 1727 2pf 37 3ptae 3atiap?

= p-bloek = 47 perlod - group = (stple =2 +d=f:-
WiAgr L5}

3_d- block elemant:-

¥ The last ¢ enter must mto perdtimate d-
subshed]

¥ d-subshall has 108

¥ d-blockhas 10vertical cofumn o graup

¥ Group mno of d-Block element depenids on

=[ms?+[n-1}d)=

Ques: Fe=26, Ma=42, Ag=47T

(7] Pazs - 157257 2p° 352 3pF5dF 435"

Y d-nlackelement (wortlast o added)

¥ A perdod

W Group=2+6 = B¢ = & [(On the bagls of £ and d
alectrons)

(i) Mosz -~ 15728825357 3p5 80 1745 4pS4d 5L

¥ d-nbockelements

¥ 5% periad

¥ Group= [1+5)e =6 = 6

4. F=block slamonts=-

¥ Thelast o enter nio f- subshsll.

¥ feoubalell bas madnmwm e =14

¥ Allthe 23 [-bock elements are separately placed
belonw the moden peviodlc table [n 2 sparate
TOWE .

¥+  lamthancid - 4§ series slements - rare sarth
alemenk.
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FERICDIC TABLE G INTROCEICTICON SIZEWARIATION KINIZATICN ENERGY

¥ getinolds — 5f serles plement —  padicactive
alement.

General elechranic configarati om of different
block elament=-

¥ geblock - et o= (n-1) [transition]

¥ p-blockns’nptd 0 fi- 2 [lnney
transitian]

¥ d-blockns™ (o - 1}dY [(more appropriate)
[n="= for Pd]

*  ns¥ (n- 1)d""® nst =Cr, MO, Cu
¥  Fhlock -3 ns, (n-2}F5"% (n-1) g

Classification of element:-

L. mormal element:-

Elzments of 5 and p-black are called normal ebements,
becaues they grodues eompownd uelng el normal
valency. & enter inta their aoter shell using normal
[m + 1) rala.

L. Bepresentative element s=-

Elements of 5 and p-block are called represantative
alemments Decause

1) thedr euter shell & represents thelr group namber,
it} their owuter shell & decides their chemical
properties of all ather or belsaviou

3, Typical elements:-

Eleinents of secand and thivd perlod ave  called
tvpical elements  Deciuse they  describe  the
properites of all other elements present m their owm

graup.

4. Bridge elements=

Elements of 3 perlod are cailed bridge element
becaues they co-relate the praperties of element
present in sub group Aand subgroup E of eame
graap.

a.g-tha bridge element bebvesn

+  JIA&IIE=Mgz

¥ JIASIEBE=AI

¥ IWARINNE=S

5. Tramsition elament;-
v The ebement i which outer shell orbitals and
penultimate (n-L) d-orhital remain ineonplete n

atpmic oF lonic state are called ransition
=lement.
*  Mosily d block elements are called transition
=lements,
NE - dlements of gr 12 [In,CdHg] should not be
comsilered a5 fransttion metal due to their full fald
tha orbital in atomic form and #onic form
g Gromp 11 metals are called transition metal
becanss they contaln Incomphete arbital Inlonic state,

f. Inner transition element -

f block elementz (lanthaneids and achnmoids) are
called Inner tramsition element because the s &
etiter Into anti pemuitlmate [ subshedl of {o - &) [
subishell,

7. diagonal relationship-
The elements of ! paricd ressmble o most of their
properties[atomic  size. fonic  radius  electron

negativity, LE. & polarizing power [dmr '_'I-}l.nth the
slements piaced diagnosdc to them in 3"‘" pariad. this
15 called dimgenal relatonship,

- LiBeR {.W;]

¥, \‘kg

[Mote: Out of tha above ment oned ol ements only
Li. Ba and B shows the diaponal relationship)

Thiz arises due 0 zame auclear charse or iomic
patential or M

Important informstions:

¥ Grlelements — alkali metals
v 1] elements — alkaline sarth metaks
¥ Gp 13 slements — bulTer elegments.

Because separation of metals and nonmetals [ake

place in periodic table w.rt these slements.

¥ Gr 14 clemen= — oo specific mame, called
carbon .

¥ Gr 15 clements — pnicogens Jouffocating
elemients
Gir 16 glements — Chalcogens

¥ GE LT elemienie— habogens

v

soa derivad
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¥ Gr LB - Zero groap elements —aerogens [He lag
SO Ores)

He -+ sun gas

Ha (I — quoantum mechanical liquid [ =

canducting ponveer 15 300 times mora than Cu)

¥ We - pew gas/beacon lght (because It can early
pequetrate throngh mier and fog)

v Ar— lary gas

¥ Kr - hkiden gas/ hindesance gas [(diffcwlt fo
izalate from air)

¥  Ng— stramge gas [due to i compound forming
ahility ander specific condition]

¥ R padicactive gas

Periodic propartes;-

1.Shielding effect/ soreening effect:-
Thio met redurton in force af attraction ==ocizted
withan & from the niclens due to the intervention or
literfersnce of & present In fner shells and same
shell iz called shielding effect or soreening effective,

= mevlng way Frarm the nuelsus, peclear charge
(number of pratons) for each & vemAln same but
effective nucl=ar charge [ENC] varies.

— shiclding effect of 5 p,d f subshell of =ame subshet]

L
D'C'F'E]lm]'l. pﬂlﬂrnfﬂbmﬂmm

shislding effect orders: S=pad=f
d and [ pubshell have poor shlslflng efTect or
negligible shislding =ffect or slze may remain awayr
from the muclens

Effective nucbear clarge {Zal =2 -0

7= nueclsar charge/mumbs=r of protons
o = shislding congtant f Slater constant

forH atom. o =0, bance, Ts=T

Caloulation of slaters constant {o) forsop

subshell oz

g of (ot 1) shell provide = O unit fowards a

¥ aache of i-shell provide = 0,35 umit towards o

¥ mach e of (n.1) shell provide = 085 unit towards
T

¥ therest & core shell provide = 1 unit each
towards o

Ques Calculate & & T for3p subshel & olCa atom?

Ca— 157 257 2P83:0 3pidst

Ca— {185 M 3s3p)E4=)
o=(7x0).35)+{B=0.B5)=[2=1)
o= 450,804 2=11.25

T =T-g =20-11L35

Ques. Calmulate o and T for dxe- ol As[=33)

As —r 15725720 e JpFdat 3 4pd
As — (1s)*[252p)* (3s3p)*(3d) {3a4p)®
g =({0.35x 4) + (085x18) + {1xT)+{1=2)
= 15.30+6+12
=261
I*=33-2670 =63

Calculationof o for d and fsubshell {o ford &F
block olemants):-

* glectron of (n+1)shell provide — 0 toward

#*  gach of - of ad, nf subshel] — 035 wowards o

»" Rast e; of ng, mpdn-1hehell, {o-3)sheli=1 tewards
o

Ques Caloulate % & o for 3d e- of Fe atom

Fe— 15°25°2pf 35 3pf 4673 *
Fe— (1s) (2s2p) (3s3p)*(3d) (4=Y

= {035 = 5] 4 L w8+ I=B] 4 Lu2)
T=LI5+18 = 1975
£ =z-o=26-1975 = 525

(Ques. calcalate o & Z* ford =- of Cu* and Cu™*

Cu— 157357255 3= 3pf 34 Py 5t
Cu™— 157 27 2pF3 1 3P 2410
Cu'?— 1s5 255 2373 5 347

Cu— o= [0 35}+18=215
£*=29-215=T485
Cu™— o= [B%0.35]+18=20.8

=20 MB=A2
Cu™ cu®
Th= B2 785
g e
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FERICDIC TABLE G INTROCEICTICON SIZEWARIATION KINIZATICN ENERGY

bt Iseps, we give priodny te Z° so mers attractlon
towards mucleas i Cu™*, @0 Cu* v more stable than
c:ui

Cu™ = Cu” [stability]) explain on the basiz of 2 valus
1ot on the baszie of srabiliny of il fedd shafl,

Ques Caloulate TF & o for He.
He—+ 157, og=1%030
E=To=2050=170

For He o= 0130, Z* = L70 (due to the abesmoe of
Inmer ghedl in the atam)

Sblock

Li=3—=27 =23 (2=065)=13
Ma— 11—+ 3= = Z¥= 11-{Bx DA5+2)=21
E= 19— 4g? <% = 19-4{0.55%8+ [0=1) =2.2
R+ 37
Cz— 55
Fr— 87

ir=212

in mwowdng dawn the group In s and p-bbock muclear
cluarge for each new eleqent lncreases, but effective
nuclear charge [z*) nearly remains constamt.

In mooving down the group In d and [Fblocks o NG
increases and ENC increass=s at the lower part of the
groop due to the nagligible shiclding affect of d and f
smbahed] &

Atomic size -

Atomic size refers to the distance bstwesn the
nuelpue A the shell [ TEiLs) whkch the pucleds can
exert it7s influence.

Size of an atom cannot be oormectly measured dua o
tha following difflculHes.

i. Mast of the atomm exist in bonded form or molecular
form excapt zaro group elamant.

il. In & atomi the & maintain differsnt radial distance
from the nuclens o a ghven shell due to eliiptical
mature efthe patls.

ili, Dise to wave ke motfon of &, Bt alzo maintaln
different radial distancs even in Cve Circular patl.

iv. Most of the atoon get polarized duoe to dipole
attraction ar dipole induced dipole attraction from
srTanmding mobecules.

v. Hance, atamic size of an lement can bo measurad
in tis different radius depsmding on the Trpe of bond
frvatved [n Gt

[A) Covalent radiug:-

[t is half of the distance betweoan the inter muclear
Axs of two bonded atoms forming a covabent bond

d
Bl P lmon = %
pxampla
§ di-p =244

v =2=124
Lo d, =424
Fa = E.IA
i My= N=N{o bond]

[ a multiple bond fminding maolecules only o bond
considered to find out khe covalent radins

(head on overlapping oows in o bond
[mtermialenlar s

L

Hera ls bao cliecle A and B this beo bas my and oy
radiusry < ry.

dip =7T;+7

If Agaaz 07 o = 09 (here chavge separation aoours
B0 ImOrE afivaction, closeness i move, then I
becomes mors pokar)
From stevenson equation

Hicg =P+ Py — 009 (X3 — Xz)
Ques. di; = intermoleoilar distance of C-H Dbond
=34 A duw = 264 whatls rg =7
(X-=2.5Xn=2.1)
Acg=25-2.1 =04

i LY WH-F
sﬂ.d-a_\_g —Fr +J"|:|- —fr{'T
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=34 =A1, 4=
m,=34-13=2.1A

Qdus=2.6A.dua=LBA rp =T
AVer=ANr-Aly =4-2.1 = L9207

dpe=rp + 7 — 0.09(15)
rep=dyr-ry+0171
re =LATIA

(B} ¥an derWaals radins:-

= It iz messared in a elements held by van der waaks'
foroe of attraction

= Van der Waals radives can only be caleulated In the
zalid state of an element

= It Iz half the distance Detween the nuclens of hwe
afjacenty placed not bonded atom of neighbourly
malecubss

— For same slemen: vander walls radius > covalent
radius {alwayz)

— Dhoe o mono atoonic nature the atomic size of zaro
group ebements always measared in van der waals
radius

(L) Metallic radins:-

= It can be calmlated for elemenmts imvoved in
mgAzRlle bond

—+ [t i3 half the distance between the nucleus of two
afjacently placed metal atom

— [n metals 2 types of bomds (mecallle and covalenr
band) generally present

* [n general atomic gize relers to covalent radius

N~ For noble gases abormic size prefer to van der
waals radins.

lonic radis:-
= It cam e measpred for ebemmapt @xist Inlanic form
catlonis of any iome form }

—-'Iuni:n.dimrc{% [z= protaon na, @=e- no |

B ::  fior lsoslectronic specles)

CAa MY s P oxfe > Nt Mg > A3
1 1 1L 1 4 L
I—= & 7 9 1o 11 12 13

g-— 10 13 10 18 10 10 1d

Ques compare the iondc rading of Ca®, Ar, P7, 52,
CF

[omic radias & -
oir

No of e in all sama 5o bonkc radius u% {far
lspelectranle species)

Fi=5%>Cl»ar>gas
R i s B
15 16 17 18 20

(ues, N0 ‘iF. H compara the size of antomn,
Ll 1

Foo ¥ i ¥

= 30 DR

e

K50 = F = bt B =07 = B P (exception)
smallest amion m pericdic table = fluoride jon,

. Compare the Van der Waals' radivs of the N, O,
r;g, M

Afamic size decreases moving from left fo eight,
arrose 3 perlod,

Hence, order of van der walls' radips N, >y > Fy >
e

(}, Compare the atomicsize ofthis feur spedes M.,
0z, Fz, Na.

SAnoptle skze mearns Covalant rading bt im e Atanks
size means Ven der Waals madms
SoRe xNy>»Op>Fy

Vamaton ofatomicsize alenein g group ins & p
bilack =

O'n moving down the group in s & p block atomic size
sradually increasas

|, Dz to adadition of nesw shell o each nevw elemment,
IL Increasge in soresning efTect
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M.E:- Bowaver I value pemaln Jl.l!liﬂ:'." gatne [orall
=lements

Gri—=li<Na<K<Rb<Cs<Fr
Gr 2 = Ba< Mg<CacSrBa< Ra
Gri7=F=<0<Br<[<Aa]
frile—0ci<ie<Te<Po

Arcross a period:-

{m moving across A period in 5 and p block aomic
size pradually decreages due to

1. Increzse in effective maclear charge [ 2*value |

il addition of e- n same ghell,

£ [ thee 25 perfod atoimle slze ToDows tue order:-

Li>Be>B>CrM>0>F
I third period, [ Na>PMg>Ne>S > P> 5> )

0., Which has sreall et atombc size?
LLi iLBe HLMNa lv.Mg
Answer - Be

Varation ofatomic size in d Mod: el ements:-

1, Across a periad:- Atormic size vares tn irreadar
trend on mandliog from keft taright acress a period dus
o the irregular variation of 2% and shiefding effact
Ad-meoripm-

Decrease =118 -] Incraasa

4 :
¢ Ti V o Mn Fe T;I M Cu Zn
| i e R RN T b T L
ek 1304 123k LIFA LITA LATA LIGA LISA1ATA L5 4

| 1 r |

2=5E THEE EE ="
ng affact smallest— Nic
shiclding affs all Mickal
largest— Scandinm}

2, Alanga gronup:-

Atpanic size also varkes In limegular tread on maving
down the group n d-bloek duwe to lrregular variation
aof 2" and shi=lding effect

3d
SE>Z" i [inerease)
ad
b {samig)
5d
I {decrease)
6d
Pl 4 ) I {decrease)
7d

= 5E

Zr-HE twin elem et (appedred in40 & Sd series)

Mpter Twin slements appear in-8d and 54 sevise due
Lo thedr nearly egqual gtom icsize and afomic radiug

Various of atomicsize in 4f and 5fseries:-

Im 4f and 5f series, atomic size graduoally decreases
from Ceggy —= lugly & Thegn — Legosy coe o the
mepibile shielding effect gven by fomer d and
subshall towards outershall 8, . These contracdom in
miza in 41- series 18 calbed lanthaneld comtraction and
Sf series is called actinold contraction.

CexPreNd>PmeSm>Eus Gd>Th> Dy > He=Er>ToweYhe
Lu

3. londzation energy:-

— [pnization is a process of farming cation from
leolated gasecus aTom

—+ [tis am e- removing process

— lonimtion iz always and endothermic process or
onergy absorbing procoss.

—+ The mimmum ameunt of enerey required @
remarye the most lnasaly band e- fromthe outermost
shell of an iselabed gassous atom to prodace an
pasltive catlon |s called I35 first lankzation snsngy,

[ P Hy 5
Aslid =t Aoy e A M A
| i
| [ TP | bl w b ow n e e}
i, 1E L
By —= N - Hp 12

I, il
hpna i1 RN ]
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Uit af1E:-
i.=v/atom
iL. K] fmals
fit.Ecalfmol

1 evfatom = 23.06 Keal /mal = 95,45 K] /mals

Successive lonization Progess of removing e- ane
after from lzclated gasseus Jom o praduce
Unipasitive, Bipasitive, tripositive cations s cafed
successive ionization.

3 R =
-=1 Ape = Agp T 18
=1 Lt . R P
2 33 Wy 4p -
-#1 Agar = Agar T 1o

During successive ionizabon, srergy grachsally
incraasas Le. Es=E12Ei

E
eg. A= Al° 3 le-
3at3p?

ar B A e
2

Al? L Al 1 1e-

3et
[(Mote: In same element stabilite half filled , foll
filled is pist seen)
K.BE- During successive jonizstion of same
element., stability of  half Rld and full Gl=d
orbitals in intermeadiate bor2hould pot be taken
intoaccount

Factors affecting ionizat on energy valoe:-

1. Atomic sizes:
lomization =nergy of an elementic

b e

1
e

ag.

In growp L: Li=Ma=K=Rb>Cs

I oo 2; BesMg=Ca= Si=Ba

In group L7: F>Ql-Brel &eo o

2 Effactive nucksar charge [ ):-
IE EN.C.

e A'A Al
& EaEage
= D<F<ha

3. Stability half filled and full Geld orbitals:-
Ebermnents Laving Cull fifled o hall Mled pod.-subehell
and fuoll field s-subshell attain higher onization
gnergy value than their adjacent dlament due to their
axtra stability,

' ns? pslnp! eng? nstnp? nsnpd nstnpf nsfopt
i Be B C N o F He

|Ei:- Moz For W 0z 0= Be= B= LI

1z 25l 2gt 2pb 2pt 2pt 2pt 2pf
i B« B C M D F He

[Ex- LizMNe=0=F=N=0=C~Ba

0. Compare [E; of AL Si P& %

[Ne] 3¢3p! 3%3p? 3s'3p' 3siap!
1 1 ! L
Al & P 5

IEi PrE=Gi=Al
[Ex S=P=Ak-Si

*  [1E}sa meuts * [IE}oeti
« [Eof Pxd»g -block siements

(). Compare [ET

(A} (W) F ([c)Fa [d)Ba
| & F—+phblock

Fa — d-block

Ba— s-block

Fzx]1=FexBa
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