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Periodic Properties
At a Glance

Atomic Size (Covalent Radii)

* In a period, atomic size decreases and in a group size
increase among Normal elements(s- and p-blocks)

* In Transition series, the size decreases, but the
variations are inconsistent.

* In Transition Groups, the size increases from 1%t to 2"d
element and then remains nearly same in the 3™
element (except Sc group)

* In the Ln and An series too size decreases but
inconsistently.

Increasing atomic radius
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Periodic Table of the Elements
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Variation of Size in d-block
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lonic Size

* Cationic Size always less than its neutral atomic Size.
(Na* < Na)

* Anionic Size is always greater than its neutral atomic
Size (cr>cl)

*In Isoelectronic Speices(eg. S, CI, Ar, K*, Ca?*), more
the nuclear charge, less is the size.

* S > Cl > Ar > K* > Ca?*

Atomic Radii of Alkali Metal Elements and lons

U (1.234) QD utesa)

Na (1.57A) , Na* (0.984)
K (2.02A) ’ K*(1.334)

o Rb (2.16A) A ’ Rb* (1.484)
° Cs (2.354) \ ' Cs* (1.67TA)

Atomic Radii of Halogen Elements and lons

Q@ Fosn Q F- (1.334)
o CI(0.99A) [ ' CF (1.81A)

° Br (1.14A) L ' Br (1.96A)
o 1(1.33A) ( ' I- (2.19A)

Do you know the size of H(hydride ion) ?

‘H=144A
*Hydride ion is bigger than Fluoride ion.

lonization Energy(IE)

*The amount of energy required to knock out the

outermost loosely bound electron from an isolated
gaseous atom. For removal of 1%t electron, it is called
1%t lonization Energy(IE,) and so on.

X(g) +IE, 2> X'(g)+e

X*(g) +1E, = X*(g) +e

X*(g) +1E; = X***(g)+e andsoon

IEyZ1Es 2 |Eg & iiinis
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Trends in 1%t lonization Energy(IE,)
VIIA VINA

* IE; increases across a period and decreases along groups in
normal elements(main groups of s- and p-blocks) with some 1A
anomalies at Groups 2 and 15.
* Metals have lower IE values and hence form +ve ions easily. Mz
* In Transition series, |E, increases but highly inconsistently. Ff—
* In Transition Groups, IE, is highest in the 3™ element down L
each group. In some groups increases down the groups(V, Cr Sy
and Ni groups) and in all other groups, decreases first and “B':
then increases. o
* In Ln series, the IE; also increases, but inconsistently. '::6

15t IE in kJ/mole
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Electron Affinity/Affinity Energy(EA/AE) .
. . . Li Be B [ N o F Ne
* It is amount of energy liberated by a neutral isolated © | 7| s
gaseous atom to accept an electron to form uni- o B N N T
negative ion' s | 4 @ |14 |72 |200 |s40 | a6
* Those which do not liberate energy, we assume their NEREHMEERENEBE R
EA values as Zero. In fact, they have negative EA
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negative ions easily.
-X(g) +e 9 X-(g) + EA MR
..... Electron affinities in the pericdic lable L] 400 |
o - L
' n B _ -
: 5 HRAEHAME E
3 * AFEHEHRAHAE =
‘ HEEFMERERERERRBEBRE e [ s | > “ 1’5" <00
3 HHAHBREHHEAEEE M- 3 ¢ o
M Wl W rloalrlrlal®]™ : 0] S 100 N /
. n HEEHAARBAEREE g \ Li /
3 S G W fos iR iCnlla R U o
. w
EEEE ° Dt
* Lanthanides : : P Na Pm &m Ev Ga ™ Oy o Es : ) : . i
= dctniden P8 T | PATG o AmuGnu B Oy B Fn M M| U \4 ; \4
T N ARG s e 8 9 10
* Dortes wiaments that Atomic Mumber

For the equvalert value in oV, ses: Blocton fficdy (data page)




3/10/2025

Electronegativity(EN)
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& © & * It gives the relative tendency of an atom to attract a shared pair
= zcs)— of electrons towards itself in a covalent bond e.g X-Y. L;< é
= « Partial or fractional charges develop in diatomic molecule with
2 257 different electronegativities giving polar covalent bond.
% 2.0 e Max: F~4, 2: 0~ 3.5, 39:N,Cl~3.0 4:Br~29,Na=09
c
£ ) * Metals have lower EN while non-metals have higher(>2) EN.
g 1'0—9\) S QP * Down the group EN decreases and across a period EN increases.
0.5+ * More the EN, more is the non-metallic character and vice versa.
0= T T T « If difference in EN is greater than 1.7, the bond is predominantly
12 10 18 36 jonic if it is less than 1.7 it is predominantly covalent.
Atomic number (Z)
Electronegativity increases H e .
o > Melting and Boiling Points
H He
'oka = * The temperature at which a substance in solid state is
| 204|258 o1 ada lges changed to liquid state or the liquid is changed to its solid
3 [Ha mg A osip R state(Freezing Point) at 1 atm pressure is called MELTING
083 131 161 (190219 258 316 POlNT(MP)
o RO e O i 2 - " ' hich a liquid ch
—— - — - — = * The temperature at which a liquid changes to
s i efn's et 2R E i';x_ R R i’o's_ 5 ok 5 vapour(gaseous state) or a vapour is converted to its liquid
. | w [ ) I ) I | ) ) i | state at 1 atm. Pressure is called BOILING POINT(BP).
: [ g; “ Rl Db Sg BN Hs Mt Ds Rg Ush Ut Uug Uup Ush Uus Uso * MP < BP
Lantvaides+ - [La | [Ga [P (M (P Sm| B 69 [T Dy Mo B Tm [V L * For gases we have to decrease the temperature to first meet
11 Sl e n 12, 12 RIS 122 42 426 2.2 BRE A its BP and further cool to meet its Freezing Point(MP).
Actinides Ac Th Pa U Np [Py Am Cm Bk Es Fm Md No Lr
Il 12 15 138 156 DRESIEEER 128 13 13 13 18 13 13 13
CHEMIX - PERIODIC TABLE [x]
Graphics. Close . . .
 Aioic oo  Fusonzsbon pteoinlV r:@,.wml *In a period MP increases upto certain element and then
sue B ::m’::m““‘" e decreases and down the group it shows inconsistent
rm{g  Thermal conductivity Wem K1 € Cupstal structure 1914 patterns
%Mh  Density we-3 ruwumu:g T3/MA TaMA 15NA 1A 7R He | i . '
%%ir:w..‘_. 1010 oot of vaporization ki | e * In alkali metals, MP decreases down the group. Group 2
e e metals have higher MP than Group 1, but the variation is

irregular.

*In p-block, Diamond(C ) has the highest MP among
elements and Ga is the lowest melting metal(around 30°C)

¢ In d-block, MP increases upto certain element and then
decreases and down the transition group, MP increases,
except in Cu and Zn group (Cu > Au >Au); (Zn>Cd>Hg)
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Variation of MP in d-block elements

Atomic number

Densities (at Standard State)

- At standard states(25°C and 1 atm pressure), gases have
much lower densities than solids and liquids.

*In a period, increases upto certain element and then
decreases and in a group increases with some
irregularities.

* In Transition series, density increases upto certain element
and then decreases and in transition groups density
increases down. Heaviest Elements: Os, Ir

*0Os>Ir(1atm), Ir>O0s (higher pressure)

Periodic Table of the Elements
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Atomic Volume(Molar Volume)V,,

*Volume of 1 mole of element in the condensed

state(Mostly solid state)

Atomic Mass

e Atomic Volume =

density in the condensed state

*Density of Fe =7.86 g/cc, what is its atomic

volume ?
5

* Atomic Volume(Fe) = %= 7.12 cc/mol
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3|Na|Mg Al|Si|P|s|cl|Ar
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AKCaSc““.’ Cr Ma Fo Cc Mi Cu Zs Sa Ss As Ss B ¥
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5|Rb|Sr|Y |Zr [Nb|Mo|Tc|Ru |Rh|Pd Ag|Cd | In Sn|Sb|Te I |Xe
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Nature of Oxides

* s-block metallic oxides are basic and base strength
increases down the groups. (Except: BeO is amphoteric)

* In p-block, non-metallic oxides are acidic and metallic
oxides are basic.
* Oxides of some metals and metalloids are amphoteric.

* Transition metal oxides are mostly basic in their lower OS,
while can be acidic in higher OS. But in the intermediate
0S, it can be amphoteric. (CrO — basic, Cr,05- amphoteric,
CrO;- acidic)

Types of Oxides

Basic Amphoteric

Acidic

Oxidation States(Valency)

*Group 1:+1

*Group 2: +2

*Groupl3:+3 (+1)

*Group 14: +4, -4 (+2)
*Group 15: +5, -3 (+3)
*Group 16: +6, -2, (+4, +2)
*Group 17: +7, -1 (+5, +3, +1)
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Table 1. Common oxidation states of p-block elements

Group 13 14 15 16 17 18
General electronic ns’np' ns’np’ ns'np’ ns'np’ ns'np’ ns'np*
configuration
Group oxidation state +3 + 4 +5 +6 +7 +8
Various oxidation B C N 0 F
states +3 +4, -4 +5t0-3 -1,-2 -1
Al Si P As 5,58, Te | CIBrl Kr
+3 +4 +3.45,-3 | -2 42 141,43 42 44
44, +6 +8, +7 Xe
Ga, In, T | Ge, Sn,Pb| Sb, Bi 42, +4,
+3, +1 +4, +2 +3. 45 +B, +8

i
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Se
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Fe | Co

Ni

cu

Variation of OS in

d-block elements
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