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Acids and their reactions

An acid @ forms HT in water.

and bases

m metal — salt £ + hydrogen (effervescence)
u base §ifi — salt + water (neutralisation #171)

IN

m carbonate it — salt + water + COo

You cannot see hydrogen — write effervescence, not “hydrogen is given off".

Indicators Strong vs weak acids

An indicator #5775 is a dye that changes colour.
A strong acid 32 (HCI, HoSO4, HNO3) is fully ionised. A weak acid 557
(ethanoic) is only partly ionised, so at the same concentration it has a higher pH and
= methyl orange — red in acid, yellow in alkali reacts more slowly.

m litmus 77 - red in acid, blue in alkali

m thymolphthalein — colourless in acid, blue in alkali




The pH scale

pH < 7 acid, = 7 neutral #11%, > 7 alkali. Each step of 1 is a tenfold change in [H*].

» with metals 4 JE: acid + metal Oxides and SaltS

— a salt £ + hydrogen 55

acidic (more H')  neutral alkaline (more OH") m with bases: acid + base i — a
EEE TETEEEEE salt -+ water (his i
0123456 78 91011121314 neutralisation #171)

lower pH = more acidic  pH 7 = neutral  higher pH = more alkaline

= with carbonates &£ Er: acid +
carbonate — a salt + water +
carbon dioxide — & (k%

Oxides and salts

Making a soluble salt

[add an excess of an insoluble base, metal or carbonate to the acid React acid with excess solid

acidic basic amphoteric FlE (metal, base or carbonate):
non-metal oxides ] @S react with both [ﬁlter to remove the leftover solid (the salt stays dissolved)l add excess, then filter &
(S0O,, CO,) (CuO, Ca0) (Al;03, ZnO) i evaporate 7’ some water
levaporate some of the water to make a saturated solution l crystallise e
1 . T
. . . - An alkali needs titration j&E
Metal oxides tend to be basic; non-metal oxides tend to be acidic. [Ieave to crystallise, then dry the pure salt crystals] HE

instead.

Making an insoluble salt

By precipitation iiijE: mix two

solutions that each carry one
+ s needed ion.

solution A solution B insoluble salt The insoluble salt appears as
(precipitate) a solid — then filter, wash &
dry it.




Worked example — choosing a salt preparation

How would you prepare (a) copper(ll)

sulfate and (b) lead(ll) sulfate?

m (a) Copper(ll) sulfate is soluble: add
excess insoluble copper(ll) oxide to warm
sulfuric acid.

m Filter off the excess, then crystallise the
filtrate.

m (b) Lead(ll) sulfate is insoluble: mix two
solutions (lead nitrate + sodium sulfate).

m Precipitation: filter, wash and dry the
solid.

Ask “is the salt soluble?”
first. Soluble = acid +
excess solid, filter, crys-
tallise. Insoluble = mix
two solutions and filter
the precipitate.

L Recap

Topic 7 — key takeaways

o Acids

make HT; react with metals,
bases, carbonates

o

< 7 acid, 7 neutral, > 7 alkali

e Strong/weak

full vs partial dissociation (not
conc.)

o Salts

soluble: filter/evaporate;
insoluble: precipitate

Check yourself

o What gas forms when an acid reacts with
a metal?

o What does “strong acid” mean?
e What is the pH of a neutral solution?
o How do you make an insoluble salt?

Answers 1. hydrogen 2. fully dissociated into ions
solutions

3.7

7 alkali

4. precipitation — mix two




