The Group 1 Elements — Revision Pack

Properties of Alkali Metals:

The group 1 metals are also known as the ‘alkali metals’. They include caesium,
rubidium, lithium, sodium and potassium. They all have similar properties because
they come from group one and have one electron on their outer shell. These
properties include:

- They react vigorously with water

- Hydrogen is given out

- The metal reacts with water to form an alkali (the hydroxide of the metal)

ALKALY 1  You can predict the reactivity of certain

METALS . ..
elements by looking at the pattern of reactivity

in other alkali metals.

The balanced symbol equation for Li and H20
is:

HENNNEEEEEEEEEE 2Li + 2H,0 > 2LIOH + H,
HNNEEEEEEEEEEEE

Reactivity of Group 1 Elements:

3
Li Atoms of Group 1 elements will have similar properties because they
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T have one electron in their outer shell.
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22.99 When the atoms of alkali metals react, they lose one electron and
19 form:
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57 - Afull outer shell, so have a stable electronic structure
Rb - A positive ion which has more positive charge in its nucleus
sl‘;;? than negative charge from the surrounding shells
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Fe | REACTIVE Na-e > Na*
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The closer the outer shell's electron is
to the nucleus, the more attractive
force there is, so the electron is less
easily lost. Na is more reactive than
Li.

The easier it is for an atom of an alkali
metal to lose its electron, the more
reactive it is.
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Oxidation:
Oxidation Is Loss; for example:
K - e 2> K*

An atom of potassium loses an electron to form a positive ion. This is an example of
oxidation.

Flame Tests:
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barium or manganese copper, thallium, lead, arsenic, copper (copper (1) chloride)
(manganese chioride) or boron (boric acid) or antimony

A flame test is used to find out if lithium, sodium and potassium are present in a
compound.

Alkali metal in the compound Colour of flame
Lithium Red

Sodium Yellow
Potassium Lilac

How to do it:

STEP 1 - Put on some safety goggles

STEP 2 — A flame-test wire is moistened with dilute HCI

STEP 3 — The flame-test wire is then dipped into a solid chemical
STEP 4 — The flame-test wire is then put in a blue Bunsen Burner flame

STEP 5 - You can then identify which alkali metal is present in the compound
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Past Papers:

PPQ(1):

3

Lithium, Li, is in Group 1 of the Periodic Table.

Laura's teacher adds a small piece of lithium to a bowl of water.

The lithium reacts with the water, H,0.

The lithium moves about on the surface of the water.

Laura sees bubbles of hydrogen, H,, being made.

The piece of lithium gets smaller and smaller until it has completely reacted.
A solution of lithium hydroxide, LiOH, is made.

Caesium, Cs, is another element in Group 1.

Predict, including a balanced symbol equation, how the reaction of caesium with water compares
with the reaction of lithium with water.

% The quality of writfen communication will be assessed in your answer to this question.



PPQ(2):
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3 This quastion is about Group 1 elements such as sodium and rubidium.

Look at the table. It shows some information about the elements in Group 1.

(a) Group 1 elements, such as sodium, react with water.

Sodium hydroxide, NaOH, and hydrogen are made.

Write down the balanced symbol equation for the reaction between sodium and water.

(b) The reaction of rubidium with water is more violent than the reaction of sodium with water.

Rubidium is more reactive than sodium.

Explain why.

Use ideas about electrons.

element atomic atomic melting density atomic
symbol number point in °C in g/lem® radius in
pm
lithium Li 3 181 0.53 152
sodium Na 11 95 0.97 162
potassium K 19 64 0.36 227
rubidium Rb 37
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Mark Schemes:

PPQ(1):

Question

Answer

Marks

Guidance

3

Level 3 (5-6 marks)

Candidate applies knowledge of the reaction of alkali
metals to predict some observations or comments of the
reaction of caesium with water including a comparison of
the rate of reaction with lithium

AND

Constructs the balanced symbol equation for the reaction
between caesium or lithium and water.

Quality of written communication does not impede communication
of science at this level.

Level 2 (3—4 marks)

Candidate applies knowledge of the reaction of alkali
metals to predict some observations or makes comments
about the reaction between caesium and water

AND

gives the names or formulae of products formed in the
reaction between caesium and water.

Quality of written communication partly impedes communication
of the science at this level.

Level 1 (1-2 marks)

Candidate applies knowledge of the reaction of alkali
metals to predict some observations or makes comments
about the reaction between caesium and water

OR

gives the names or formulae of products formed in the
reaction between caesium and water.

Quality of written communication impedes communication of the
science at this level.

Level 0 (0 marks)
Insufficient or irelevant science. Answer not worthy of credit.

This question is targeted at grades up to A
Indicative scientific points at level 3 must include:
. 2Cs + 2H,0 = 2CsOH + H;

OR
2Li + 2H,0 = 2LI0OH + H,.

. faster reaction than with lithium / more reactive /
more violent

Indicative scientific points at levels 1, 2 and 3 may
include:

caesium + water = caesium hydroxide + hydrogen
lithium + water = lithium hydroxide + hydrogen
hydrogen made

caesium hydroxide made

bubbles

fizzes

floats

moves on the surface

gives a flame

gets smaller

forms a colourless solution

alkaline solution formed

explodes

caesium loses electrons more easily
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Total 6
PPQ(2):
Question Expected answers Marks Additional guidance
3 | (a) 2Na + 2H;0 - 2NaOH + H; 2 allow = sign for arrow
not and or & for +
correct formulae (1)
correct balancing (1)
(b) it is easier for rubidium to lose electrons when it reacts than 2 electron loss must be linked to larger atomic radius in

for sodium to lose electrons because rubidium has a larger
atomic radius (2)

OR

idea that both lose electrons when they react (1)

order to gain 2 marks




