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You are provided with the following:

FA1; which is a solution containing manganate(VII) ions.
FA2: which is a solution 2.2g per litre of ethanedionate ions.
Solid X; which is impure metallic sulphite.

1M sulphuric acid.

You are required to determine the:

(i)  Concentration of manganate(VII) ions in FAI,
(1))  Percentage purity of the sulphite, X

In acid medium, managanate(VII) ions oxidize ethanodionate and sulphhte
ions according to the following equations:

2 MnO, () + 16 Htyy + 5 C047 (g 2 Mn*" () + 10 CO,, + 8H,0,
2 MnO; ) + 16 Ht () + 5 $,057 (g 2 Mn*' () + 5 SO 14y + 3H,0y

Procedure A

(a) Using a measuring cylinder measure exactly 100cm’ of FAI and transfer
it into a 250cm’ volumetric flask. Make it up to the mark with distilled
water and label the solution FA3.

(b) Pipette 25.0cm’ or (20.0cm’) of FA2 into a conical flask followed by an
equal volume of 1M sulphuric acid. Heat the mixture to about 60°C and
filtrate the solution with FA3 from the burette.

(c) Repeat the solution to obtain consistent results. Record your results in
table I below.

Volume of pipette used...........cooviiiiiiiiii cm’ (% mark)

Table I

Final burette reading (cm’)

Initial burette reading (cm’)

Volume of FA3 used (cm’)

(4% marks)
State the volume of FA3 used to calculate the average volume. (1% marks)

...............................................................................................




Calculate the average volume of FA3. (2%> marks)

Questions:
(a) Calculate the:
(i) number of moles of manganate(VII) ions in 250cm’ of FA3.
(04 marks)

...............................................................................................
...............................................................................................
...............................................................................................

(1) concentration of manganate(VII) ions in mold m-3 of FAI.
(17> marks)

...............................................................................................
...............................................................................................
...............................................................................................

...............................................................................................
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Procedure B

(a) Weigh accurately about 1.6g of X into a beaker. Add a minimum amount
of distilled water and stir to dissolve. Transfer the products into a 250cm’
volumetric flask. Make up to the mark with distilled water and label the
resultant solution FA4.

(b) Pipette 25.0cm’ (or 20.0cm’) of FA4 into a conical flask, followed by an
equal volume of 1M sulphuric acid. Titrate with FA1 from the burette.
Repeat the titration to obtain consistent results.

Record your results in table 2 below.

Results:

Mass of weighing bottle + X ... g (V> mark)

Mass of empty weighing battle  ......................ol g (%> mark)

Mass of Xused .., g (%> mark)

Volume of pipette used ~ ......cooviiiiiiiiiii, cm’. (% mark)
Table 11

Final burette reading (cm’)

Initial burette reading (cm’)

Volume of FA3 used (cm’)

(47> marks)

State the volume of FAI used to calculate the average volume. (1% marks)

Calculate the average volume of FAI. (2% marks)
Questions:
(b) Calculate the concentration of FA44 in moldm™ (04 marks)

.....

.....

.....

.....

.....

..........................................................................................

..........................................................................................

..........................................................................................

..........................................................................................

..........................................................................................




(c) Determine the percentage purity of the sulphite X. (The relative formula mass
of X is 110) (3 %> marks)

...............................................................................................
...............................................................................................
...............................................................................................
...............................................................................................
...............................................................................................
...............................................................................................
...............................................................................................
...............................................................................................

...............................................................................................

2. You are provided with substance T which contains two cations and two
anions. You are required to carry out the following tests and identify the ions
present in 7. Record your observations and deductions in table 3 below.
Identify any gases evolved. (30 marks)

TESTS OBSERVATIONS DEDUCTIONS

(a) Heat two spatula endfuls
of T in a dry test-tube
until there is no further
change.

Table continues next page S Turn Over



TESTS

OBSERVATIONS

DEDUCTIONS

(b)

To two spatula endfuls
of T in a test tube, add
about 6cm’ of distilled
water and shake
thoroughly. Filter and
keep the residue for part
(c). Divide the filtrate
into three parts.

To the first part if the
filtrate, add 2-3 drops
of 10dine solution.

(i)

To the second part if
the filtrate, add 5 drops
of dilute hydrochloric
acid and warm.

(iii)

To the third part of the
filtrate, add 3 drops of
acidified potassium
manganate(VII)
solution.

(c) Wash the residue in (b)

twice with distilled
water. To the washed
residue, add dilute nitric
acid in small amounts
until there is no further
change. To the resultant
solution, add dilute
sodium hydroxide
solution dropwise until
in excess. Shake and
filter. Keep the residue
for part (e).




TESTS

OBSERVATIONS

DEDUCTIONS

(d) To the filtrate, add dilute

nitric acid drop wise
until the solution is just
acidic.  Divide the
solution into four parts.

(1)

To the first part of the
solution, add dilute
sodium hydroxide
solution dropwise until
in excess.

(ii)

To the second part, add
aqueous ammonia
solution drop wise until
n excess.

(iii)

To the third part, add
dilute sulphuric acid
and warm.

(iv)

Use the fourth part of
the solution to carry out
a test of your own
choice to confirm one
of the cations in T.

(e) Wash the residue in (c)

and dissolve it in
minimum amount of
dilute nitric acid. Divide
the solution into four
parts.

(1)

To the first part, add
aqueous ammonia
solution drop wise until
n excess.

(i)

To the second, add
potassium iodide
solution and allow to
stand.

Table continues next page
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TESTS OBSERVATIONS DEDUCTIONS

(ii1) To the third part, add
concentrated
hydrochloric acid drop
wise until in excess.

(iv) Use the fourth part of
the solution to carry out
a test of your own to
confirm the second
cation present in 7.

.................................

(v) Identify the:
(@) CatioNS IN T ...ntetit et

(D) ANIONS TN T .ttt e e eae e aaans

3.  You are provided with substance A which is an organic compound. You are
required to carry out the following tests and identify the nature of A. record
your observations and deductions in table 4 below. (18 marks)

TESTS OBSERVATIONS DEDUCTIONS

(a) Burn a small amount
of A on a spatula
end.

(b) To one spatula endful
of A, add about 5cm’
of distilled water and
shake.  Test  the
products with litmus
and divide into five
parts.




TESTS OBSERVATIONS DEDUCTIONS

(1) To the first part, add
neutral iron(I11)
chloride solution.

(i1)) To the second part,
add a spatula endful of
magnesium powder.

(i11)To the third part, add
2-3 drops of acidified
potassium
dichromate(VI)
solution.

(iv)To the fourth part,
add 2,4-dinitrophenyl
hydrazine solution.

(v) To the fifth part, add
an equal volume of
ethanol followed by 5
drops of concentrated
sulphuric acid and
heat. Pour the
products in a beaker of
cold water.

(c) To half a spatula end
ful of 4 1n a test tube,
add 3 cm’ of distilled
water and shake to
dissolve, then add 1
cm’ of  potassium
manganate(VII)
solution and shake.

(d) Comment on the nature of A.

.............................................................................................

...............................................................................................




