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CHAPTER 17

4> a copper( oxde, copper() hycroxide, copper()
carvonate
b CuO) + HiS0,(aq)  CuSO,(aq) + .0 CulOHY(S)
-+ H,80,(aq) - CuSO,(aq) + 2HO() CuCOyf) +
H,50,a) — CuSO,(8q) + CO9) + .00
25 a A= copper; B = copperl) axide; C = copperl) sufate;
opperl) carbonate; E = carbon dioxde;
copperfl) nirate
CuOle) + HSO,aq) ~ CusO,a) + H,0N
CUCOJs)+ 2HNOJaq) — CulNOJ(aq) +COLa)+
.00
3% a1 Description coud nclude: Sivery meta. Colouress
acid. Sow bubbies of gas on warming. Fomation
of green suton. Possibe disappearance of nickel
if very small quantites were used.
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Pops with ighted spint held to mouth of tube.
hycrogen
Nis) + HiSOac) ~ NiSOL(aq) + Hilo)
Description could nclude: Groen soli. Colourtess.
acid. Bubbles of gas produced n the cold.
Formation o green solution. Green powder
cisappears fexcess acid s used.
Testing for gas: Bubbl through me water to give
‘awhite precipitate (miky, cloudy).
i NICOys) + 2HCHaq) ~ NiCh{aq) + COx@) + KON
il CO6) + 2H(aq) ~ COg) + 0N
Some teachers may prfer o wite this as:
NICO,(5)+ 2Ha) — NF*(aq) + CO,@) + KO

soluble. insoluble

Sodium chioride leadl)sulate

zinc nitate calcium carbonat

ron(l sufate leadl)chiorde

potassium sulfate copper(l) carbonate

aluminium nitrate siver chioride

ammonium chioride barum sulfate

magnesium itate calcium suffate (amost
insoluble)

sodium phosphate nickel() carbonate

potassium dichromate(V)  chromiumil) hydroxide

2 Dilute sulfric acd i a beaker/fask. Heat gently. Add
opper(l) oxide a it at a time unti no more redcis.
Fiterinto an evaporating basin. Evaporate gently
unti a sample will crystalise on cooling. Leave to
crystaise. Separate and dry crystas.

b I CuOf) + H,S0,aq) ~ CuSOaq) + H.Of
i CuSO,(aq) + SH,0) — CuSO.5H,0fs)

‘2 using a pipette: Need to be able to measure the
volume of sodum carbonate solution accurately
50 that exacty the same volume can be used later
without the indicator.
few drops of methy orange were added: An indicator
o show when the solution becomes ‘neutra i fact
the colour change happens around pH 4. The pH
changes very quickly around the end point forthe
Indicator and the diference in volume of acid added
1o take the pH from the esired pH 7 to the actual pH
forthe indicator willboa fracton of a rop)
unti the soluion became orange: Exactly the right
volume of aci has been added the ‘neutral’colour for
methylorange).
without the methyl orange: Othervise the crystals
Would be contaminated by methyl orange.
evaporated unti... Shows when the solution s
suffcientl concentrated to crystalse on cooling. 1 a
samplo wil crystlie, 50 wil the bulk of he soltion.
left 10 Gool... Crystals form on cooling because the
Solubilty of the sodium sulfate is lower inthe cold.

b i Na,COyaq) + HSO,aq) ~ Na;SO,(aq) + COsg) +

HO0

i Na;S0,(a) + 10H,00) ~ Na;SO,.10H,0(s)
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2 Asolution of any soluble silver sat (siver nitrate is
aiways used) pus a solution of any soluble hioride:
including e hydrochioric acd
Ag(aq) + Craq) — AGCI6).

b A soluton of any soluble calcium st (calcium chioride
orntrate) pls a soluton of a soluble carbonate.
(sodium, polassium or ammonium carbonate).
CaFaq) + CO;*aq) ~ GaCOLs)

‘o Asoluton of a soluble leadl)sat (ot commonly,
leadil)nitrate) pus a soluton of any souble suifate
including dute sufric acid
P¥(aq)+ S0,*(aq) ~ POSO,(5.

4 Asoluton ofa souble leadl)sat (most commonly.
Iead(l) iate) pus a solution of any solube choride
including dte hydrochioric acid
P(aq) + 20raq) — POCk(S)

Mix solutons of baium chioride or barium itrate and

sodium carbonate, potassium carbonate or ammonium

carbonate. Fier, wash and dry the prcipitate.

8a°a) + CO;*{a0) - BaCOSs)

2 A:dite sulfric acid + sold i or 20 oxide,
hycroxide o carbonate)

H.S0,a) + 20f9) — 20S0,a) + Hia)
or H.50,a) + ZnO($) - ZnS0,(aq) + H.ON
or H.50,(aa) + ZnOH)6) - ZnS0,(ac) + 2HON
or .50, + ZnCO4s) — ZnSO,(aq) + 00 + COL)

b C: solutions of a soluble barium salt + solube sufate

(including H,50)

Ba"(aq) + SO, (aq) — BaSO,(5)

There s no point i g full equatons fo precitaton
reactions ke ths. The onic equation s aays easier.

¢ B: dite itic acid + potassium hydroxide or
carbonate solution

HNO,(ac) + KOH(aq) ~ KNOL(aq) + H00)
or 2HNOa) + K,COaq) ~ 2KNOaa) + H,O +
cole

4 A:divte iric acid + sold copper() oxide or
hydroride or carbonae.

2HNO,(aq) + CuOls) — CuNO21aq) + KO
or 2HNO,(aq) + CulOH(5) ~ CuNO.)aa) + 2H.00)
or 2HNOJa) + CuCO4s) — CUNO,(aq) + H,00 +

co)

(Unlike the cther simple acids,niric acid also reacts
with copper meal, bt t doesn't procce hydrogen.
and i noton the Edexcel Intematinal GCSE sylabus.
Any eauation using copper to poduce hydrogen
shouid be disallowed)

o G: solutons of a soluble lead sl (rormaly the
nitrate) + a soluble chromate(V. Since you don't
Know anything specifcaly about chromates, choose
one of sodium, potassium or ammonium chromate (V)
- ihse are bound t be soluble because alsodium,
polassium and ammonium salt ae soluble)

PL*(aq) + G0, (aq) ~ PECIO,()

a acd:HO" base: CO;*

b aciHSO,  base:MgO

© acid: HNO, base: NH,
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