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CLASSIFICATION OF ELEMENTS — CHAPTER ROADMAP

Classification means arranging elements into
groups so that similar proper{'ies and repeafing

trends become easy to studj.

There are many elements.

Avoids sfudying each separafelj.

Helps organise facts in a systematic way.
Reveals periodic patterns in properties.

[ CHAPTER RoADMAP |

Predicts Properfies of new or less familiar
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i:? KEY IDEA: Properh'es repeai' because

valence-shell electronic conflgura{'ions repeai'.
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[@ MEMORY LINE: Periodic classification turns a long list of elements into a meam'njful pattern. j s
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GENESIS OF PERIODIC CLASSIFICATION

¥ Periodic classification of elements grew out of repeated similarities in the physical and

chemical properties of elements.

in order of increasing
atomic weight on the
surface of a cylinder;
periodic recurrence

The atomic weight of
the middle element
is approximatelj the

average of the other
two. of properties appeared.

e g & Y,

calcium.

\_

When elements were
armnged b.‘J increasing
atomic weish{', every
eigh‘th element had
similar Propertie.s.
Worked mainlﬂ up to

A Octave
Na increasing 0 ———
| atomic l
23 weiaht
1 2°3% &% F $
( 1829 Y ([ 62 ) ([ 185
DOBEREINER = DE CHANCOURTOIS = NEWLANDS -
Triads: Elements were arranged Law of Octaves:

r,

# Each step revealed a deepe.r pattern among elements.
#¢ |ldeas and methods became more accurate and systematic.

# Tables evolved from simple groupings to a predictive system.

# This journey led to the modern periodic table based on atomic number,

with 3re,ater organisa’cion and Preolic’cive power.
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Li B|C

Na

Al
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Atomic Weish{' -
=

[ 1868

LOTHAR MEYER

Plotted atomic volume
(physical property)
asainst atomic weight ;
showed repea.tina
patterns. Also prepo.red
an e.arlﬂ table very close
to the modern form.
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1869

MENDELEEV

Published the Periodic
law and a table; left
gaps for elements not
3e{' discovered and
Predic.ted their Proper'cies

accumtelﬂ .

_J

4

—CE

-

o

X-ray tube

X—rag
ISP

1913 -4

MOSELEY
Using X-ray spectra,
showed that atomic

number (Z), not
atomic mass, is the
correct basis of

periodic classification.

E

EARLY BASIS

Arro.ngemen{: based on

ATOMIC WEIGHT

(Less accurate ordering)

MODERN BASIS

~

O

Arrangemen{: based on

ATOMIC NUMBER

(Correct and Universal )

_

C‘) KEY MESSAGE: From triads to atomic number — each step improved the organisation and PREDICTIVE POWER of the periodic fable.)




DOBEREINER’S TRIADS AND NEWLANDS' OCTAVES

NEWLANDS’ LAW OF OCTAVES (1865)

e Elements armnged by increasing atomic weighf.
o Everg eigh{'h element showed properties similar
~ to the first, like the eighth musical note.

DOBEREINER’S TRIADS (1829)

e Three chemicallg similar elements arranged by

increasing atomic weighl‘.
o Atomic weight of the middle element

arithmetic mean of the other two. 1st ond 3rd 4 th S th m 2 th
WORKED EXAMPLE:
P —
Lt —> Na —> K Lt Be B G N 0] F
4 N o walllmall A I si | P | s [lc
a ! Cl
(7 + 39) = ﬁ = 23 = atomic weight of Na — —
2 2 K Ca
OTHER TRIADS:
Octave relationships (similar properties):

C B
o s o (U (o) (e Fel

40

cl —> Br —» I {(35.5 +127) _ o 55 ~go| LIMITATIONS:
35.5 80 127 * e Reliable mau’nly up to calcium,
e No gaps for undiscovered elements.

LIMITATION: Worked only for a few elements. o Later elements did not fit the pattern.

(TR’ADS = groups of 3 | OCTAVES = repeating every 8t element I BOTH = used atomic weight]




MENDELEEV’S PERIODIC LAW AND TABLE

* Year: 1869

% Basis: Elements were arranged in the order of

increasing atomic weigﬂ: alon3 with the

similarities in their Physical and chemical

properfies.
% Mendeleev’s Periodic Law:

The properties of the elements are

a periodic function of their atomic weights.

* Important Ji udgement :

% Construction of Mendeleev’s Table:

o Elements were o.rranged in horizonfal rows Simpliﬂ'ed old-style 3roup/series sketch
called periods and vertical columns called
Group I | Group II | Group Il | Group IV | Group V | Group VI | Group VII | Group VIII
groups.
R,0 | RO | R0s | RO, | ROs | RO, [ RO, [ —
® Elements with similar properties were RH, | RH, | RH, | RH
placed in the same group. e Tiee 18 C N | o B | [
® Emphasis was laid on valency, empirical Li [Mg | AL | Si P S Cl |[Ru,Rh,Pd
formulas and properties of compounds Na | Ca | — | Ti | As | Se | Br -
in deciding the position of elements. K Ase | = ("2 || = | Tedf L -
C)|Ba | = | =|=]|-= |- —

@ Mendeleev did not follow atomic—weighf order blinolly.
Example: Iodine (I) was placed with F, Cl and Br in the

halogen group even though the Te/I mass order was

unusual, because chemical properties were more important.

® He left intentional gaps for elements not yei discovered. |

R o e i

ki

Whj iodine was Elaced with kalogffi ?

® Jodine showed very similar chemical properties and formed
compounds such as AgI and HI, similar in type to halogen compounds.

: Hence, chemical behaviour was given priori{:y over atomic weight.

* h : !
Sf‘::f:feie:vf (L) Provided a systematic | (@) Placed similar elements together | @ Could accommodate
Totsle: classification of elements. : in the same group. E future discoveries.
KEY IDEA:  Mendeleev treated the table as a predictive scientific model, not merely a list.
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