Acids and Bases – Revision Pack (C2)
Acids, Bases, Alkalis and Neutralisation:
Bases are either metal oxides or metal hydroxides. 
A base that is soluble in water is called an alkali – e.g. sodium hydroxide. 
Neutralisation happens when an acid and a base react to make a salt and water; the word equation for this is:
Acid + Base  Salt + Water
Some indicators show an instant colour change for different pH values; universal indicator shows a fairly gradual range of colour changes as it is made up of lots of different indicators. 
In solution, all acids have H+ ions. The pH of acids depends on the concentration of H+ ions. The more the concentration is, the lower the pH is. When a solution is neutralised, no free H+ ions are left. 
Alkalis contain OH- ions (hydroxide). 
The half equation for neutralisation is:
H+ + OH-  H2O
Salts:
Acids react with bases (above) and metal carbonates to form salts. 
Acid + Metal Carbonate  Salt + Water + Carbon Dioxide
Salt names have two parts; the second part of the name shows which acid the salt has been made from. 
The salt’s first part will be the metal in the reaction, followed by the acid – however, the name of the acid will change slightly; this is shown in the table:
	Acid
	2nd part of salt name

	Sulphuric (H2SO4)
	Sulphate

	Nitric (HNO3)
	Nitrate

	Phosphoric (H3PO4)
	Phosphate

	Hydrochloric (HCl)
	Chloride


Another example is:
 (
Water
) (
Acid
)HCl + NaOH  NaCl + H2O
 (
Salt
) (
Base
)
An example of a reaction is:
 (
Carbon Dioxide
) (
Water
) (
Salt
) (
Metal Carbonate
) (
Acid
)HCl + CuCO3  CuCl2 + H2O + CO2
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() Chloe makes some potassium nitrate by neutralising an alkali with nitric acid.

Look at the diagram. It shows the apparatus she uses.

burette

3/_/ nitrc acid

flask containing alkali

(i) Wit down the name of the alkali Chioe uses to make potassium itrate.

(ii) Chloe adds nitric acid to the flask until the solution is neutral.

Explain, using the ions involved, why the alkali is neutralised by nitric acid.

W]
[Total: 5]
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Calcium carbonate / CaCO; (1)

T

©

S0 it can be absorbed by the plant / so it can be absorbed
by the roots (1)

1

allow so it can be easily sprayed onto the land
allow so plants can take it in / so plants can take it up

ignore so it can reach the roots
ignore absorbed by soil

Sulfuric (acid) SO, (1)

allow hydrogen sulfate

Titration / description of tiration (1)

alkali added to acid until it is just neutralised or vice versa

4]

allow slow or dropwise addition of an acid (to an alkali) or
vice versa / aw
allow use a burette to add acid (to alkali) or vice versa

allow until indicator or named indicator just changes colour /
use of pH meter to tell when until pH = 7/ add til tis just
neutral
allow marks from a labelled diagram

burette

acid or alkali
add alkali to acid until the
indicator changes colour

allow ecf names of acid from (d)() concentrate on the
experimental method
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idea of using less fertiiser reduces eutrophication / idea of
using less fertiliser reduces death of aquatic life (1)

using more fertiliser increases crop yield AND will benefit

2

allow more organic crops can be grown if synihetic fertiisers
are not used

faster growth or better growth is not sufficient answer must




image7.png
B712/02

Mark Scheme

June 2013

Question

Guidance

7

@

potassium nitrate (1)

allow potassium nitrate solution/potassium
nitrate salt (1)
allow KNO; (1)

2]

2NaOH + H;S0; > Na;S0; + 2H,0
formulae (1)
balancing (1)

balancing mark is condional on correct
formulae

but

allow one mark for balanced equation with
‘minor errors of subscripts, superscripts, etc. e.g
2NAOH + H;S04  Na;So, +2H,0

not and or & for +
allow = instead of >

allow correct multiples eg 4NaOH + 2H;SO; >
2Na,S0, +4H,0

one or two from:

(scientific) conference/lecture (1)
(scientific) paperfiounalimagazine (1)
intemnet/blog/Twitter/Facebook (1)
email (1)

book (1)
newspaper (1)
television (1)

and one or two from:
work can be checked (1)

to see if work can be replicated/so work does not need to be duplicated
[

S0 that further evidence can be collected (1)

to provide information to other scientists or public or other organisations.
AW (1)

S0 he can get recognition for his work (1)

max3

send it to a scientist is not sufficient

allow media or write up his work or writing
down his work if no other marks scored from
this section (1)

allow peer-review/work can be evaluated (1)
allow work can be developed further (1)

send it to a scientist is not sufficient

allow so other scientists cannot take credit (1)
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aluminium (1)

low density/lightweight (1)

Property marks are dependent on the choice
of aluminium unless no metal is chosen

ignore just light




image8.png
pressure = 600 (almospheres) and
temperature = 350(C) (1)

both required

ifon catalyst used (o speed up the reaction (1)

reaction is too slow or slower at 350°C and a higher
temperature decreases percentage yield (1)

idea that very high pressures are expensive to
generate or a lower pressure decreases percentage
yield (1)

allow idea that optimum conditions give the lowest cost rather
than the fastest reaction or highest percentage yield for one mark
if no other mark
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Salt (1)

®)

acid — nitric acid / HNO; (1)

base - potassium hydroxide / KOH (1)

allow potassium oxide / K;0(1)
allow potassium carbonate / K;COs (1)
allow potassium hydrogencarbonate / KHCOs (1)

207 twenty (1)
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[Level 3]
Answer comprehensively describes the theory of
plate tectonics and uses this to explain subduction
Quality of written communication does not impede
communication of the science at this level.

(56 marks)

[Level 2]
An attempt is made to describe the theory of plate
tectonics and subduction
Quality of written communication partly impedes
communication of the science at this level.

(3—4 marks)

[Level 1]
An attempt is made to describe the theory of plate
tectonics or subduction
Quality of written communication impedes
communication of the science at this level.

(1 — 2 marks)

3

This question is targeted at grades up to AJA™

tive scientific points at Level 3 may include:
convection currents in the mantle cause plates to move
ocean floor (oceanic plate) more dense than continents
(continental plates)
« plates cooler at ocean margins so sink and pull plates down,
ocean floor goes under continent
(partial) re-melting occurs,
tectonic plates are less dense than the mantle
icative scientific points at Levels 1 and 2 may include:
upper layer of Earth is made up of tectonic plates
idea that the tectonic plates move slowly
subduction happens when two plates collide
oceanic and continental plates collide
subduction may cause mountain forming and/or volcanic
ctivity
« during subduction one plate goes undemeath the other
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sulfric acid copper oxide ‘copper sufate

sodium

nitric acid nitrate (1)

Sodium carbonate.

hydrochloric
acid (1)

zine oxide zine chioride

magnesium oxide
magnesium
hydroxide /
magnesium
carbonate (1)

sulfric acid magnesium sufate

3

allow correct formulae i.e.
NaNO; (1)

HCI (1)
MgO / Mg(OH): / MgGOs (1)

CaCO0; + 2HCI > CaCl + CO, + H:0

formulae correct (1)
balancing (1)

balancing mark is dependent on correct formulae
but

allow one mark for balanced equation with minor errors of
subscripts, superscripts, etc eg

CACO; + 2HC1 > CaCE + CO, + H20

not and or & for +
allow = instead of >

allow correct muliples eg

2CaCO0; + 4HCI > 2CaCl, + 2C0, + 2H,0

W+ OF > FO0()

‘order of reactants unimportant

allow OH; / HOH

allow correct multiples

subscripts and superscripts must be correct eg HO scores 0
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replaces essential elements (used by previous crop) /
provides extra essential elements / provides two named
essential elements (1)

(more) nitrogen used to make plant protein (so
increased growth) / nitrogen used to make amino acids
(1

(more) phosphorus used to make ATP (1)

2

ignore reference to nitrates, ammonium and phosphates
ignore reference to minerals and nutrients

the essential elements are nitrogen, phosphorus and
potassium

207 twenty (1)

potassium hydroxide (1)

allow KOH

allow potassium carbonate / potassium hydrogencarbonate /
KaCO3 / KHCO;

ignore potassium oxide

ydrogen fons reacted with hydroxide ions (to make H;0)

W]

allowH" + OH > H,0
allow H* react with OH

allow H* counteracted by OH'/ H* balanced by OH
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equipment required to predict eruptions is expensive

1)

1

allow insufficient evidence to predict eruptions / difficult to
spot the indicators of an eruption / no warning signs (to help
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SECTION B - Module C2
4 Sarahis afarmer.
Look at the table.

It shows information about some of the chemicals Sarah uses while farming.

() How many atoms are ther in the formua for ammonium phosphate, (NH,),PO,?

(b) Sarah uses one of the solid chemicals to neutralise acid soils.

Which one?

() David is a scientist who works with fertiisers. Potassium sulfate is a fertliser.
Itis important that potassium sulfate is soluble in water.

Explain why.

(d) David wants to make some potassium sulfate solution.
He decides to neutralise an acid with potassium hydroxide.
(i) Which acid should he use?
m

(ii) Describe the experimental method he should use to make potassium sulfate solution.
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SECTION B - Module C2

4 Alffie is a scientist. He investigates neutralisation.
He adds dilute nitric acid to potassium hydroxide solution.

(a) Complete the word equation for the reaction.

potassium

Bydroxide | * | nitricacid | =

(b) Alfie then reacts sulfuric acid, H,SO,, with sodium hydroxide solution, NaOH.

Sodium sulfate and water are made.

Write a balanced symbol equation for this reaction.

(€) Alfie publishes his scientific work.

Explain how he can do this, and why itis important.

&]
[Total: 6]
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Jade and Philip are making fertiisers by neutralisation.

(a) Complete the word equation for neutralisation.

acid + base —>

(b) Jade and Philip want to make potassium nitrate.

Which acid and which base should they use?

() Jade and Philip also make ammonium phosphate.
The formula of ammonium phosphate is
(NH,);PO,

What is the total number of atoms in this formula?
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7 Anacid reacts with a base to make a salt and water.

acid + base —> salt + water

Look at the table. It shows some acids, bases and the salts made from them.

I g W—
[ T
I B

(a) Complete the table.

(b) Hydrochloric acid, HCL, reacts with calcium carbonate, CaCO,,

Calcium chloride, CaC,, carbon dioxide and water are made.

Write a balanced symbol equation for this reaction.

Acids contain hydrogen ions, H*. Alkalis contain hydroxide ions, OH".

Write the ionic equation for neutralisation.

Many fertilisers are made by neutralisation
Fertiisers can cause eutrophication.

Explain what happens during eutrophication.

3]
[Total: 9]





