3 (a) (i) FB6, FB7andFB 8 are aqueous solutions of different compounds that each contain at
least one oxygen atom.

Carry out the following tests and record your observations in Table 3.1. Three of the tests
have been done for you. Use a 1cm depth of solution in a test-tube for each test.

Table 3.1

observations

FB7

test

FB 6 FB 8

Test 1

Add a small
spatula measure
of manganese(IV)
oxide.

Test 2
Add a 1cm length
of magnesium.

No change. No change.

No change.

Test 3

Add a few drops
of aqueous iron(II)
sulfate.

[4]

(ii) Use your observations in Table 3.1 to suggest a possible formula for each of FB 6, FB 7
and FB 8.

[2]

(b) FB 9 contains two anions and two cations, three of which are listed in the Qualitative analysis
notes.

(i) To a small spatula measure of FB 9 in a test-tube, add a 2cm depth of dilute nitric acid.
Record your observations.

Keep the resulting solution for the test in (b)(ii).

(ii)

To the solution from (b)(i), add a few drops of aqueous silver nitrate. Then add excess
aqueous ammonia. Record your observations.

..................................................................................................................................... [1]
(iili) Make an aqueous solution of FB 9 by adding a 5cm depth of distilled water to a spatula
measure of FB 9 in a test-tube. Carry out the following tests on the aqueous solution of
FB 9 and record your observations in Table 3.2.
Table 3.2
test observations
Test 1

To a 1cm depth in a boiling tube, add
aqueous sodium hydroxide,
then

Test 2

To a 1cm depth in a test-tube, add a few
drops of dilute hydrochloric acid,

then add a few drops of aqueous chlorine.
Empty and rinse the test-tube with water
immediately after use.

[2]

(iv) Use your observations in (b)(i), (b)(ii) and Table 3.2 to deduce the formulae of the cations
and anions in FB 9. If you are unable to identify an ion, write ‘unknown’.

cations ........cccceviiiiiiiinnnn. and ...
ANIONS ... and ...
[2]
(v) Write an ionic equation for the reaction in (b)(ii). Include state symbols.
..................................................................................................................................... [1]
[Total:14]

Qualitative analysis notes

1 Reactions of cations

cation reaction with

NaOH(aq) NH,(aq)

aluminium, A73*(aq)

white ppt. soluble in excess

white ppt. insoluble in excess

ammonium, NH,*(aq)

no ppt.
ammonia produced on warming

barium, Ba2*(aq) faint white ppt. is observed unless | no ppt.
[Ba?*(aq)] is very low
calcium, Ca?*(aq) white ppt. unless [Ca2*(aq)] is very | no ppt.

low

chromium(III), Cré*(aq)

grey-green ppt. soluble in excess
giving dark green solution

grey-green ppt. insoluble in excess

copper(Il), Cu?*(aq)

pale blue ppt. insoluble in excess

pale blue ppt. soluble in excess
giving dark blue solution

iron(I), Fe?*(aq)

green ppt. turning brown on
contact with air
insoluble in excess

green ppt. turning brown on
contact with air
insoluble in excess

iron(I1I), Fe3*(aq)

red-brown ppt. insoluble in excess

red-brown ppt. insoluble in excess

magnesium, Mg2*(aq)

white ppt. insoluble in excess

white ppt. insoluble in excess

manganese(Il),
Mn?*(aq)

off-white ppt. rapidly turning brown
on contact with air
insoluble in excess

off-white ppt. rapidly turning brown
on contact with air
insoluble in excess

zinc, Zn%*(aq)

white ppt. soluble in excess

white ppt. soluble in excess

2

Reactions of anions

anion

reaction

carbonate, CO4%~

CO, liberated by dilute acids

chloride, Ci~(aq)

gives white ppt. with Ag*(aq) (soluble in NH,(aq))

bromide, Br~(aq)

gives cream/off-white ppt. with Ag*(aq) (partially soluble in NH,(aq))

iodide, I7(aq)

gives pale yellow ppt. with Ag*(aq) (insoluble in NH,(aq))

nitrate, NO5™(aq)

NH, liberated on heating with OH™(aq) and Al foil

nitrite, NO,~(aq)

NH, liberated on heating with OH™(aq) and Al foil;
decolourises acidified aqueous KMnO,

sulfate, SO,2~(aq)

gives white ppt. with Ba2*(aq) (insoluble in excess dilute strong acids);

gives white ppt. with high [Ca?*(aq)]

sulfite, SO,%~(aq)

gives white ppt. with BaZ*(aq) (soluble in excess dilute strong acids);
decolourises acidified aqgueous KMnO,

3

thiosulfate, S,0,27(aq)

Tests for gases

gives off-white/pale yellow ppt. slowly with H*

gas

test and test result

ammonia, NH3

turns damp red litmus paper blue

carbon dioxide, CO2

gives a white ppt. with limewater

hydrogen, H,

‘pops’ with a lighted splint

oxygen, O,

relights a glowing splint




