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Under certain conditions, iodine forms a series of polyiodide anions with the formula I,
where nis an integer.

Jn—: .
This question is aboul the preparation of a polylodide sall, (CH;),NL,, ,,. After preparing the
polyiodide sall, the value of nin (CH,),NL, , is found by litration

(CHy)NI, ., s formed when teframethylammonium iodide, (CH,),NI. reacts with methanolic
iodine solution, I,(meth).

(CHy)NL + nl; — (CHy)NL,,,,

(a) Methanalic iodine solution, [(meth), is prepared by dissolving sdlid L, in methanaol.

(i) Calcuate the mass, in g, of 1,(s) needed to prepare 100.0cm® of
0.300mol dm=3 I (meth).

(i) Describe the steps taken o prepare 100.0 em? of 0.300 mol dm=3 1 (meth), starting from
the mass of I,(s) calculated in 1(a)(i) in a 50cm? beaker.

Give the name and capacity of any apparatus used.

Write your answer using a serias of numbered stops.
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M1 Dissolve the solid / KSCN(s) (in the beaker) (using a small volume of)
(distilled)}water methanol

M2 Transfer/add to a (250 100 cm?® volumetric) flask
and
Rinse (with distilled-water methanol)

M3 Top the 250 100 cm? volumetric flask up to mark (with distilled water
methanol)

and

Invert the (stoppered) flask

Allow 250 volumetric flask’ (ie units need not be seen)

M1 Transfer the I.to a 100 cm® volumetric flask

M2 Wash the beaker with methanol and add washings to flask
mil'op up the (volumetric) flask (with methanol) to the mark and mix
well
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(b) The following steps are carried out.

step 1

step 2
step 3

step 4
step 5
step 6
step 7

Add 0.250 g of (CH3),NI{s) to a dry conical flask. Add 10cm? of the I(meth)
solution prepared in 1(a).

Carefully warm the conical flask in a water batk until no solid remains.

Allow to cool for about 30 minutes, swirling cccasionally. Crystals of the product,
(CH,),NI form.

2041
Filter the mixture,

Wash the crystals with cold methanol.

Transfer the crystals to an evaporating basin and leave to dry.

Determine the mass of dry crystals obtained.

(i) Suggest why the conical flask is not heated directly with a Bunsen burner in step 2.

........................................................................ M
(i} Suggest why the crystals are washed in step 5.

..................................................................................................................................... M
(i) Suggest how to ensure the crystals are completely dry in step 6.

............ [1]

livi Describe how the mass of dry crystals obtained can be determined in step 7

Include a results table, with appropriate headings, for recording any measurements.

(b)) | methanol is lammable-

(iiy: To remove any soluble impurities in the crystals—

(i) Repeat drying and weighing until a constant mass is obtained-
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Question 1
(w)~ | EITHER~
M1«

» - Weigh the evaporating basin:

» - Transfer the crystals from the filter paper into the evaporating
basin:

» + Reweigh basin and crystals:

M2 table and units:~

bash -
basin and crystals-

[ crystals obtained-
QR.
M1 =

= - Weigh a weighing boat/suitable container

= - Transfer the crystais from the evaporating basin to the

weighing boat/container

= Reweigh weighing boat/container:

M2 table and units:

mass/g

mass g

weighing boat/container -
weighing b tainer and crystals|
crystals cbtained -




{c) 0.472g of (CH,),NL, ., crystals are diseclved in 100.0cm® of & solution of ethanalic
potassium iodide, K1{eth). This is solution A.

The I:D.,‘ fon in (CH;),NL,,, is composed of nl; molecules and one [~ien.
1, molecules in1, - ions react with aqueous thicsultate lons, S,0,%~(aq).

L + 25,082 - 5,0.% + 21
10.00cm? portions of solution A are titrated against 0.0200 moldm™ agueous sodium
thiosuifate, Na,S;0,(aq), to determine the amount of I, present in the (CH4i N1,

The titration results are shown in Table 1.1,

Table 1.1
rough fitration | titration 1 | titration 2 | titration 3
final burette reading /em® 14.05 2740 41.00 13.78
initial burette reading/ em? .10 14.08 27.40 0.50
titre/ cm? 13.95 13.35 13.60 13.25

(i) State what the burette is rinsed with Immediately before filing it with 0.0200 metam—

Na,,0,(aq) for use in the titrations,

of tha fitre for fitration 1

(#) Calculate the pe ge error in the
Show your working.

p error =

(lif) Use data from Table 1.7 to calcuiale a suitable maan titre 1o use in the calculations.

Show your working.

mean titre =

(iv) Calculate the mass, in g. of 1; present in 100.0cm” of solution A,

em’ (1]
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0.0200 mol dm™ sodium thiosulfate solution:

@) 1
(i) (0.05 x 2)/13.35 x 100% = 0.75% 1
(i} (13.35 + 13.25)/2 cm® = 13.30 cm™> 1-_
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Question+ Answer Marks-
(ivi® | M1 mol of Na;S20s = 13.30 em® x 0.02 mol dm*/1000 cm* dm’* = 2.66 3
x 10™ mol-
M2 mol of 1z reacting = 2.66 x 10* moli2=1.33 x 10" mol-
M3 mass of 1; in 100 em* = 1.32 x 10* mol x 253.8 g mol"’ x 100
em?/10 cm® =0.338 g+
(v | Working mistBeshiown - 1

n=2-

)

Using given 0.374 g as the mass of Iz gives n = 3.~




I LT 1 W (338 + 13252 om = 1330 e

(v) 0.472g of (CH,),NL,, ., crystals were used lo make solution A in 1(€). Use this
information, the equation shown and your answer to 1(c)(iv) to determine the value of n
in (CHZ)NL;, 4.

(CHy,NT + ril, - (CH,),NT,.,
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|If you were unabile to answer 1(e){iv), then assume the mass of [, is 0.374g. This is
not the comect valus ]
Show your warking.

9701452+

Question: Answer:
(iv)© | M1 mol of Na>S20: = 13.30 cm® x 0.02 mol dm*1000 cm® dm™ = 2.66-
% 10 mol~

M2 mol of Iz reacting = 2.66 x 10 mali2=1.33 x 10* mal:
M3 mass of Iz in 100 em® = 1.33 x 10" mol x 253.8 g mol™ x 100
em3/10 cm®=0.338 g+

" w1 (v | Werkingmustbe Shown

[Total: 16] n =2

Using given 0.374 g as the mass of Iz gives n = 3.+
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2 This question is about the rate of the reaction between aqueous sodium ethanedioate,
Na,C,0,(aq), and aqueous sodium peroxydisulfate, Na,S,Og(aq).

Na,C,0O,(aq) + Na,S,04(aq) — 2Na,SO,(aq) + 2CO.(g)
When Na,C,0,(aq) is in excess, the rate equation for this reaction is:
rate = k[Na,S,0.]™
where k is the rate constant and m is the order of the reaction with respect to Na,S,0g4(aq).
In an experiment, excess Na,C,0,(aq) is added to a sample of Na,S,04(aq) in a side-arm
conical flask. The volume of carbon dioxide gas, CO,(g), produced is measured at regular

time intervals.

Figure 2.1 shows the results from the experiment plotted on the grid. A curved line of best fit has
been drawn.

12

10 =

volume %
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produced
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Figure 2.1
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{a) Complets Figure 2.2 to show how the apparatus should be set up for measuremant of the
volume of CO g produced. £O,{g) is soluble in water.
Label your diagram.

L

Figura 2.2
2

(B) kdentdy the independant varabie

e 1]

(6] Suggest a timing eimor thal couid have ied ko the anomalous point in Figure 2 1

e

{d) Cn Figure 2.7, draw a second cure 1o show the graph produced il the experdment is done al
a higher temperaiure. All other condifons stay the same m
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luestion<’ Answer«’

2(a) M1 Show sealed apparatus+«
M2 Show gas-syringe including-scale/label.«

(b)< time<

(c) the reading of CO; volume was takentoo-early+

(d)< Curve drawn onthe graph in Figure 2.1 -which starts at the orig,
steeper gradient, tending to-same-limit'in the-long-term.«
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(e} Astudent carmies out the same procedure using different concentrations of Na,5,0,. The

8

results are used to produce the data shown in Table 2.1,

Table 2.1
Mea®0d P s log[Na,S,0,] tog rate)
1.00 = 1072 0.02760
574 % 1072 0.01160
367 = 1072 000548
288 = 107 000388
208 x 107% 000250
1.57 = 1078 0.00169

()} Complets Table 2.1.
Record your values to two decimal places.

A
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[NazS20s] rate« | : i
Fooldinie| foldoriate log-[Na:S:0s] log-(rate)
1.00 x-10-2« 0.02760+ —2.00+ —-1.56<
~5.74 %1073« 0.01160+ —2.24¢ —1.94¢
3.67x103% 0.00549+ —2.44< —2.26<
2.88x10-3 0.00398+ —2.54¢ —2.40¢
2.08x10°3% 0.00250+ —2.68¢ —2.60<
1.57 x 103« 0.00169+ —2.80+ =277
M1/M2 correct values-and-correct rounding to-2-d.p.<
(d)(ii)>* | M1-all 8 points plotted correctly+
M2-LOBF plotted+
(d)(iii)> | M1-2-correct coordinates from LOBF+«
M2 gradient calculated~
(d)(iv)e | k=-about 27 (mol-"2-dm?32s-1)-!
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The rate equation can also be written a8 shown,
Iog(rate) = mlog[Na,5,0,] + logh
Use your answer to 2{e)(iii) lo deduce a value for k.

[if you ware unable to find the gradient in 2{e|(ill), then usa tha valua 1.55. This may
not be the correct answer]

k= 11

The true value for the order of reaction, m, is %

The fotal percentage error from measurements is determined to be 4 5%.

Use this and your gradient from 2{e}{ili) to determine whather the error in the
experiment could be accounted for by error from measurements or is caused by
ather faclors.

[if you weare unable to find tha gradient in 2(e|(lll), then usa tha value 1.55. This may
not he the correct answer ]

Show your working.

log rate
log rale =

w1

Use your graph in Figure 2.3 to slate whether the results from the experiment
are reliable.
Giva a reason for your answer.

M
[Motal: 14]
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(d)(iv)

k = about 27 (mol~"2-dm32 g-1)«
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Question« Answer<’

(v)= Calculate |gradient from (d)(iii) — 1.5|/1.5 x 100% and compare with-
4.5%
If percentage error calculated is < 4.5% then error is from-
measurements, if > 4.5% then error is from other factors. <

(i)~ Not reliable as there is an anomalous point OR reliable as there are no
anomalous points«’

« Total:




