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Quantitative analysis

Show the precision of the apparatus you used in the data you record.
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ur results in the space provided.

Show your working and appropriate significant figures in the answer to each step of your calculations.

1

In this experiment, you will carry out a titration to determine the concentration of a solution of
sodium thiosulfate, Na,S,0,.

You will first react iodate(V) ions, 10,7, with an excess of iodide ions, I, to produce a known

amount of iodine, L,. This iodine is then titrated with the solution of sodium thiosulfate of
unknown concentration.

FB1 is aqueous sodium thiosulfate, Na,S,0,, of unknown concentration.
FB 2 is aqueous potassium lodate(V) containing 3.35gdm= KIO,.
FB 3 is dilute sulfuric acid, H,SO,.

FB 4 is 0.500 moldm-3 potassium iodide, KI.
FB 5 is starch indicator,

(a) Method

Fill the burette with FB 1.
Pipette 25.0cm? of FB 2 into a conical flask.
Use the measuring cylinder to add 10.0cm? of FB 3 to the conical flask.

Use the same measuring cylinder to add 10.0cm? of FB 4 to the conical flask.
Add FB 1 from the burette until the solution turns yellow.

Add 10-15 drops of FB 5 to the solution in the conical flask until the mixture
turns blue-black.

Continue to add more FB 1 from the burette until the mixture just becomes colourless.
*  Perform a rough titration and record your burette readings.

* Discard the contents of the conical flask immediately. Rinse the conical flask
with water.
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*  Carry out as many accurate titrations as you think necéssary to obtain
consistent results. -

*  Discard the contents of the conical flask immediately after each titration. Rinse the
conical flask with water. _ _

*  Make sure any recorded results show the precision of your practical work. _

*  Record in a suitable form all your burette readings and the volume of FB 1 added in
each accurate titration,

Keep the remaining FB 1 for use in Question 3.

(TN — h

Read through the whole method before starting any practical work. Where appropriate, prepare a
table for yo
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(b) From your accurate titration results, calculate a suitable mean value lo use in your
calculations. Show clearly how you obtain the mean value.

2|00 4 3l.19

25.0 em® of FB 2 required 1[‘?5' em” of FB 1. [1]

{c) Calculations

) Give your answers to H{c){i), 1{e){iii) and 1{c)(iv} to an appropriate number of
significant figures. [1

{ii} Calculate the amount. in mal, of 10, ions in 25.0 em” of FB 2,
i~z fln '!der.‘.}' .I-.Ir{ll'- -jl""l’
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(i} The equations for the production of iodine and the titration of this iodine with thicsulfate
ions are shown.

10, + 51"+ 6H* = 31, + 3H,0
7 «| I+ 28,0, 2+ 5,05 3

Usa these equations 1o calculate the amount. in mol, of thiosulfate lons In the volume of

FB1intb) |- . ¢ *
. S0,

. N 3
SO0 1 Tamount of 5,042 = oo Q.35 FI0 mol [1]

(v} Caloulate the conceniration, in moldm, of sodium thiosulfate in FB 1,

Cringioy = 135 ¥
'E.l--l:"g-: gt

-
canceniration of Na,8,0, = ”r}'?“rD moldm= [1]

[Total: 13]
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You will carry out experiments using the hydrated sall MX,+2H,0 and analyse the results fo
identify M and X,

M is the cation of a Group 2 malal,
X is the anion of an elemant In Group 17/

When MX,+2H,0 is heated, the loss of mass I8 caused only by the water of
crystallisation evaporating,

FB 6 is the hydrated salt, MX,+2H,0,

{a) Method

(I} Thermal decomposition

Weigh the empty crucible with its lid. Record the mass in the results section,
Transfer all the FB 6 from the container into the crucible.

Weigh the crucible, lid and FB 6. Record the mass.

Place the crucible, lid and contents on the pipeclay triangle.

Heat the crucible gently, with the lid on, for approximately 1 minute.
Heat the crucible strangly, with the lid off, for approximately 5 minutes.
Replace the lid and leave the crucible to cool for at least § minutes.

During the cooling period, you may wish to begin work on Question 3.

:_.u'hen Ihe crucible is cool, weigh the crucible with its lid and contents. Record
& mass.

Calculate the mass of FB 6 added to the crucible, the mass of the residus obtained
and the mass loss. Record these masses,

Results
0% -{. crinei ble % IHij 7. 80
mass of crucible + vkt FB 6 /9 19.2 0 |
oSS p-E -:mtflr\'-*h'ai-t re;niciuif_j 19,50 =
mass of FBE /g 2 .00 =
vmss of residn /j hTo i
s ﬂ{- Lﬂ.fi/j 0.5 (4]
(ii) Anion test

*  Use a small amount of your residue from 2(a)(l) to camy out a test to identify
anion X. Describe how you carry oul your test,
*  Record your observations and conclusion.

EtaU- a't:]id?. o)
Wit nt | dissslves fn dilide N3 oy

anion X {'I"’
[3]
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(i) Calculate the amount, in mol, of water lost during the thermal decomposition.

4 i:'.f— = ﬁ\ﬁ’f.lg?

| w.¢
AL
amount of H.O lost = .......... ‘:?F ...... T ......................... mal [1]
(i) Use your answers to 2(a)(i) and 2(b)({i) to calculate the relative formula mass, M.
of MX.,.
e
= 2036
o.elb] £ 0.5

M, of MX,, = D s iansieans [

(ili) Use your answers to 2(a)(ii) and 2(b)(ii} to calculate the atomic mass, A, of M.
Identify cation M.

2026 - 2(%4) =132:6

122.6

AOIM= i, AR oA
24

cation M ... A28 ...

]

(c) (i) Calculate the percentage error in the value for the M, of MX, that you calculated in
2(b){il) compared to the actual value for the M, of MX,,.
Show your working.

208-2 - 202-6] 05
208-3

2%

POTCENLAZE BITON = ...vvimsmsicnrsimmssssssssimmsesmiess 70 [

(i) Suggest an improvement to the method given in 2{a){i) to reduce the percentage error
in the value of M, calculated,

- 1
[Total: 12]
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Qualitative analysis

For each test, you should record all your observations In the spaces provided,

Examples of observations Include:

colour changes seen

the formation of any precipitate and its solubliity (where appropriata) in an excess of tha
reagent added

the formation of any gas and its identification (where appropriate) by a suitable test.

You should record clearly al what stage In a test an cbservation is mada,

Whene no change is obsarved, you should wrile ‘no change'.

Where reagents are selected for use in a test, the name or correct formula of the element or
compound must be given.

If any solution is warmed, a boiling tube must be used. If a solid is heated, a hard-glass test-tube must
be used.

Rinse and reuse test-tubes and boiling tubes where possible.

No additional tests should be attempted,

3

fa) ()

(i)

FB 7 is solid potassium manganate(VII).

Transfer a small spatula measure of FB T into a hard-glass lest-lube. Heal the test-tube
gently at first, and then more strongly.

Record your observations, Identify the gas produced.

el R e e s
e 'Ewd.uunl

'Iérhg}rb o 31;Hh3 ‘}Phntﬁ

(2]

The reaction that occurs In 3{a)(l) Is a redox reaction.
Explain why this reaction s a redox reaction by referring to one or more of the elements

nFB7. B
oxidasiom ey o 0xyen wert fom <L (M, ) 4o

L3ere(0x) R RO | ||
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(b) FB 8 is a solution containing one cation and two anions,
FB 9 is a solution containing one cation and one anlon.

All the anfons are listed In the Qualilative analysis notes.

(I} Carry out the following tests and record your obsarvations In Table 3.1,
Use a 1cm depth of FB 8 or FB 9 in a lest-ube for each tesl,

Table 3.1
sl observations
FBSB FB 9
Test 1
Add acidified
aqueous potassium “h"” colorlers ng change
manganate(VIl) dropwise, glr)pgx CMEJ‘J*FS -H,_g WI' j
duops
Test 2
ﬂ:ﬂ;ma?mﬂf. ho r;h;;n;jg_/ Ve awoll E‘nr'..a,
'I',p‘,.;"..;ﬂ. o Liahied
g,%}ugndﬁ-f. gt Splint, j
Test 3
Add aqueous barium While 1yt white  ppte
oride or aqueous
barium nitrate. (';EI whle ty Hedyeg J) 6’,,, sofuble ™ H U ag :-']
Test 4
Add a 1cm depth of FB 1, pele yellow Tr't
aqueous sodium thiosulfate,
Leave to stand for 1 minute, he ,.:j”,,-jﬂ En'llllc&-J E.h'lu.- ji‘_-.
Immediately after the test, v nr-u-'-fl'!n‘- kALl
empty and thoroughly |
rinse the test-tube. colorlecs
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(i} Carry out tests to identify the calion in FB 8
Record your fests and observationa in a suitable farm,

You must use a boliing tube If any liquid s healed.

k'

Test ohse vvortaon
addh  WasH tng) o tl'#"jﬂ
thew poprm - ?ﬂdw'
s olrmp rocl litus paper
4o blue
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(i) Use your observations in 3(b)(i) and 3(b)(ii) to identify the ions present in FB 8. If you
cannot positively identify an ion or ions, write ‘unknown'. ’I,.VP +
cationinFB B ........... Iq

o e
anions in FB 8 g{?i and Mﬂbﬂ""[!:]

(iv) Deduce the formula of FB 9.
FB9 le*fr (1]

v) Write an ionic equation for one reaction in 3(b){i) involving FB 9.
include state symbois.

2
2H o tfwanﬂ)-*mgmi,;*"ﬂj) )

gDr.lr tog) _— BJ.':I. {;QH () [rﬂtﬂl 15]
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