Periodic Classification

of Elements

First triad

> .
Need? ——— > To make study of elements easier. observed in 1817

\

Classification of elements Y
Other triads
p— Y in 1829
— | Early attempts ﬁ
Atomic  Average
(i)|Lavoisier classification of elements mass atomic mass

Li 6.9 of Li and K
—| Na | 23 — 295 |

K 39

Basis of classification: Metals and non-metals

Drawback: Classification failed to give place for the metalloids discovered later.

(i Dobereiner’s@ia@—» Group of 3 elements

Basis of classification: (T) atomic mass of elements

Idea: (a) He arranged 3 elements in order of (T) atomic mass in a group (triad)
with similar chemical properties.

(b) He observed quantifiable relationship between elements

in a triad — Physical property — Atomic mass — €L, Br, I

Atomic mass Atomic mass of \

of 1* element of + 3 element of RO‘%ghly the
triad triad atomic mass of
middle element
2 of triad

Drawbacks: (a) All known elements with similar chemical properties did not form triads.
Example — N, P, As

Atomic mass (u) - 14, 31, 74.5
(b) Elements that don’t have similar chemical properties form a triad.
Example — C, N, O
Atomic mass (u) > 12, 14, 16
(iii) | Newlands law of octaves |

Basis of classification: (T) atomic mass of elements

Idea: In Indian music system, eighth musical note is similar to first one.

Newlands applied the same analogy for elementsL

Every eighth element has properties similar to first one when
arranged in order of (T) atomic mass.




@iv)

Indian musical notes

Western musical notes

sa rc ga ma pa da ni
(do) (re) (mi) (fa) (so0) (la) (ti)
H @ Bleld B}rd C41h NSth 06111

Drawbacks: (a) Classification applicable up to calcium (Ca) i.e. for lighter elements up to 40 u.

(b) Newlands assumed that only 56 elements existed in nature & no more elements will be discovered in future.

(c) Newlands put unlike elements in some column & like elements in different column.

2 2

Example: Co and Ni with F, Cl and Br Example: Fe, Co & Ni in different columns

(d) Noble gases — discovered after Newlands classification — every ninth element shows similar property to that of first
element — ‘Law of octaves become irrelevant’.

Mendeleev’s periodic table “Father of Periodic Table’

Basis of classification:

Similar chemical properties of elements (Formula of oxides & hydrides) — Elements automatically
got arranged in order of (T) atomic mass.

Idea: Mendeleev observed a recurrence of physical & chemical properties after regular intervals.

Mendeleev’s periodic law| —— Physical & chemical properties are [periodic function|of their atomic masses.

Mendeleev’s periodic table: No. of rows (periods) — 7 Repetition of

Achievements of Mendeleev’s periodic table: interval

things/properties

No. of columns (groups) — 8 ———> | Lfera fixed

(a) Prediction of new elements & their properties. He left gaps for these undiscovered elements and were named as:

e cka-boron e cka-aluminium °

First element after

After d?scovery Sanskrit numeral
of predicted
elements

Scandium (Sc) Gallium (Ga) Germunium (Ge)

(b) Correction of doubtful atomic masses — At that time mass of Be was 13.5 u but in Mendeleev’s periodic table there was no
vacant space C & N. Hence, its mass was corrected.

\J

\J

12u 14u
(c) Noble gases were discovered after Mendeleev gave his periodic table — They can be placed in zero group without disturbing

actual order of table.

Drawbacks of Mendeleev’s periodic table:

(a) Anomolous position of hydrogen: Hydrogen could not be assigned a correct place due to similarity of properties between
alkali metals & halogens.

(b) Anamolous position of isotopes: Isotopes — same chemical propertics — should have same position in periodic table

But
J

Isotopes — different mass — different position in periodic table
(c) Wrong order of atomic masses: Co with higher atomic mass was placed before Ni. Similarly, Te was placed

before I.

Co — Cobalt (58.93 u)

Ni — Nickel (58.71 u)

Te — Tellurium (127.60 u)
I - Todine (126.90 u)




Modern Periodic Table — No. of rows (periods) — 7
No. of columns (groups) — 18

Basis of classification: (T) atomic number of elements
\
number of protons present in nucleus
Modern periodic law: Physical and chemical properties of elements are periodic function of their atomic numbers.

No. of shells — Period number No. of valence electron(s) — Group number

K L M K L
Examples — Sodium (Na) 2 8 1  Fluorine (F) 2 7
Period No. —> 3 Period no. — 2

Group No. — 1 —> 1A Group no. »> 7" — 7A or 17

Trends in modern periodic table

Left to right in a periodic table or Across the period

\

A
Number of orbits/shells — Remains same

Effective nuclear charge — (T) due to (T) in atomic number (1) - Decrease

Atomic radius — (¥) Metallic character — ()
—> (1) Non metallic character — (1)

Tendency to attract shared pair of electrons

v

(T) - Increase

Number of orbits/shells — (1) in steps of one
Number of valence electrons — Remains same

Effective nuclear charge — ) though (1) in atomic number because distance between nucleus and outermost
shell (1) due to addition of a shell at each step.

Atomic radius — (1) Metallic character — (1)

Electronegativity — ) Non metallic character — (4

Top to bottom in a periodic table or Down the group




