The periodic table

The periodic table arranges elements in ascending order of proton
number(atomic number) and can be used to predict properties of elements.

There is a change from metallic character to non-metallic character going
from left to right across the periodic table.The periodic table is made up of
rows called periods and columns called groups.
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The volume of one mole of any gas is 24 dm? at room temperature and pressure (r.t.p.).

Periods

Across a period the atoms of the elements have the same number of shells

If an element is in period 3 ( eg: sodium), this means it has 3 shells of electrons

Period 1 from hydrogen to helium (1 electron shell)
Period 2 from lithium to neon (2 electron shells)
Period 3 from sodium to argon (3 electron shells)



Groups

The group number tells us the number of valence electrons in an atom.Elements
in the same group have similar chemical properties and therefore react
similarly.Going down a group, the number of shells increases, but the number of
valence electrons remains constant.

Elements in the same group react similarly because they have the same number of
valence electrons , and it is these electrons only which are involved in chemical
reactions.They lose, gain or share the same number of electrons in order to have
a full outer shell therefore they have the same chemical properties.

» All elements in same group have same chemical properties as they have same
number of outer most electrons(valence electrons)
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Electronic configuration ends with 1 electron so they all belong to group 1
Trends in periodic table:

1. Metallic property: How quickly any atom lose its electron means it has more
metallic character.
Metallic character increases down the group and decreases across the period.

Metallic Character increases down the
group

Reason: Going down the group the
size of atom increases so the outer
shell electron is far from the nucleus
so less attractive force between
nucleus to outermost electron so it can
be removed easily.




» Only metals lose electrons

2. Size of an atom increases down the group as number of shells increases as we
go down the group.

Size of an atom decreases as we go across the period from left to right as more
valence electrons available in the same number of shells so more force of attraction
between nucleus to outermost electrons which reduce the radii of an atom.

Physical properties of group 1 metals

e Good conductors of electricity as there are mobile valence electrons
e Melting point and boiling point decrease down the group

e Density increases down the group

e LiNaand K are less dense than water and so float

e Are very soft and can be cut with a knife

Why does melting and boiling point decrease down the group?

Going down the group, the number of shells increases, so the electrostatic forces
of attraction between the nucleus and the electrons becomes weaker, so less
energy is required to overcome these forces of attraction causing them to have a
lower melting point.

Chemical properties:
Order of reactivity increases as we go down group 1.

Alkali metals are highly reactive so store in oil.



Reactions of the Group | metals and water

ELEMENT REACTION

LITHIUM 2Li(s) + 2H,0(l) — 2LiOH(aq) + H,(g)
—REACTION SLOWER THAN WITH SODIUM
— BUBBLES OF HYDROGEN GAS

— LITHIUM’S MELTING POINT IS HIGHER AND HEAT ISN'T PRODUCED SO
QUICKLY, SO THE LITHIUM DOESN’T MELT.

SODIUM 2Na(s) + 2H,0(L) — 2NaOH(aq) + H,(g)

— BUBBLES OF HYDROGEN GAS

—MELTS INTO A SHINY BALL THAT DASHES AROUND THE SURFACE
— FLOATS ON WATER BECAUSE IT IS LESS DENSE

— MELTS BECAUSE SODIUM HAS A LOW MELTING POINT AND ALOT OF
HEAT IS MADE IN THE REACTION

—~ HYDROGEN IS EVOLVED WHICH CAUSES THE BALL OF SODIUM TO
MOVE AROUND THE SURFACE OF THE WATER.

— WHITE TRAIL OF SODIUM HYDROXIDE PRODUCED WHICH DISSOLVES IN
THE WATER PRODUCING A HIGHLY ALKALINE SOLUTION.

POTASSIUM | 2K(s) +2H,0(l) — 2KOHl(aq) + H, (g)

—REACT S MORE VIOLENTLY THAN SODIUM

— BUBBLES OF GAS

—MELTSINTO A SHINY BALL THAT DASHES AROUND THE SURFACE

— ENOUGH HEAT PRODUCED SO HYDROGEN BURNS WITH A LILAC -
COLOURED FLAME

3. Alkali metals form ionic compounds. All compounds of alkali metals are soluble.
Eg Sodium+ chlorine —— > Sodium chloride

(table salt is soluble in water)

Flame tests of metals:

Flame tests for metal ions

metal ion flame colour
lithium, Li* red
sodium, Na* yellow
potassium, K" lilac
calcium, Ca®* orange-red
barium, Ba®* light green

copper(1l), Cu® blue-green




