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You are provided with the following. , o
Qe A solution made by dissolving 7 & of 1on (1) Sulphgte crystals
(FeSO,.xH,0) in 1000 mis of hoiled and cooled dilute sulphuric acid.

Qa: 0.02M KMnQy solution.
Qs:  Dilute sulphuric acid.

Procedure:

(1) Pipette 20 e’ or 25 cm’ of Qp into 2 conical flask, add 20 .cm’ of Q3.
(i)  Titrate the mixture containing Qi and Q; using Q2 unt.ﬂ purple colour
appears. Record the results of your titrations as shown in the following

table:

The volume of pipette used was cm’.

Burette readings:

Summary: \
e of the mixture of Qiand Qs required _____ ¢M of Qxto complete

reaction.

—

Questions:
(a) Write the 1onic equation of half reaction taking place in this experiment.

(b) Write the overall 1onic reaction equation.
(c) Calculate the molarity of the iron (IT) sulphate crystals in solution.
(d) Calculate the value of X, the number of water of crystallization in the

sample.
(e) Why do we heat the dilute sulphuric acid during the preparation of the
solution for this experiment? (20 marks)

You are provided with the following:

Y golution of 0.02M 1odine dissolved in 0.2M KI
Yo 0.25M acetone solution

Y;: 0.50M sodium hydrogen carbonate solution
Yyt 0.01M sodium thiosulphate solution

Ys: | 00M sulphuric acid

g b Starch solution.
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Theory:
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1 ‘ represented as tollows

;_S:O:I + Ih(aq) — 2I'(ag) + S,0° (2)

.I hg rate of reaction 1in number (1) depends on the concentration of ace;cme and
Ilenc When a large excess of acctone is used such that 1ts concentration is
virtually unchanged throughout the reaction. the dependence of the reaction (1)on
the concentration of 1odine mav he studied. The reaction in number (1) mav be
carried out by utrating small portions of the reaction mixture with sodium
thiosulphate using starch indicator

Procedure:

(1) Using a measuning cylinder. put 80 ¢cm’ of Y, into a conical flask: into a
second flask put 40 em” of Y5 and 40 cm’ of Y's. In the third conical flask
put 15 em” of Y3 At a convenient time. pour the contents of the first flask
(Y1) into the second flask. Immediately start the stop clock and shake well
the muxture for at least one minute to ensure thorough mixing. Put Y,
solution into a burette ready for ttration

(1) After about 3 minutes. pipetic a 10 ecm” portion of the reaction mixture

into the third flask containing Y3 Note the exact time when vou do this

Shake the tlask. When the effervescence has ceased. titrate the residual

1odine 1n the tlask with the sodium thiosulphate solution Y. using starch

indicator. The indicator 1s only used towards the end point of the utration.

Repeat procedure (11) at intervals of tume such as 10, 15. 20. 23. 30 and 33

minutes. Tabulate vour results as shown in the following table:

(1)

Results:

Concentration of LConc.

Time in minutes | Volume of Y used .
jodine (M) of odine

| e
ncm

N
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Questions:
(2) Use your results to fill the blank columns in the table.
(b) Using your results, draw the following graphs:
(1)  Concentration of iodine against time
(i)  LConc. of I against time.
(c) Comment on the shapes of each of the graphs drawn.

(d)  What is the order of reaction with respect to iodine? Give reasons.
(15 marks)

3. You are provided with the following:
Iso-butanol
Q: 1M sodium hydroxide solution (NaOH)
R: 0.1M sodium hydroxide solution (NaOH)
S: Glacial acetic acid (CH;COOH)
TT: Distilled water
U: Phenolphthalein (P.O.P) indicator.

Procedure:
(1) Put Q in a burette.
(ii) Measure 2 cm® of S and put it into 20 cm® of each of TT and P in a

separating funnel and shake for three minutes.

(1)  Allow it to settle and run off the lower layer of TT, discarding the
boundary layer near the point of separation between TT and P.

(iv)  Titrate 10 em® of TT layer with Q in the burette using U as indicator.
Record the results.

(v)  Titrate 10 cm” of P layer with R in burette. Using U as indicator.

(vi)  Repeat the experiment by using 3 cm’ of S.

NB:  Allow plenty of time when titrating against the iso-butanol solution and
shake between each addition. Record your results as follows:

Results:
Volume | Volume Volume | 10 x volume of | 10 x volume of S in |
0fs3 of R gOl' of Q for Sin TT TT |
(em’) | 10em’of [ 10 em’ of | VopumeorSin |
P layjer TT layer B Volumeof Sin P j
(em”) |  (em? f ;
3 S
; I S e e —
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Questions:

(a) Complete the table above. 7

(h) What can vou say about the we partition coefficients in the last two
columns? N e

(c) Name three conditions needed for the parunion of a given solute between
two immiscible solvents 1o be constant. i

(d) What can vou then conclude from the above experiment

(15 marks)
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