WORKSHEET 1

TITRATION NO. 1

FA 1 is a solution containing 5.00 gdm™ of hydrated ethanedioic acid, H,C,0,.xH,0.
FA 2 is a solution containing 2.37 gdm™3 of potassium manganate(VII), KMnO,.
You are also provided with 1.00 mol dm= sulphuric acid, H,SO,.

In the presence of acid, potassium manganate(VII) oxidises ethanedioic acid;

2MnO,~(aq) +5H,C,0O,(aq) + 6H*(aq) — 2Mn?*(aq) + 10CO,(g) + 8H,0O(l)

You are to determine the value of x in H20204.XH20.

(a) Fill the burette with FA 2.

Pipette 25.0cm? of FA 1 into a conical flask. Use the measuring cylinder provided to
add to the flask 25 cm?3 of 1.00 mol dm=3 sulphuric acid and 40 cm? of distilled water.

Heat the solution in the flask until the temperature is just over 65°C. The exact
temperature is not important.

Be careful when handling hot solutions.

Remove the thermometer and carefully place the hot flask under the burette. If the
neck of the flask is too hot to hold safely, use a folded paper towel to hold the flask.
Run in about 1cm3 of FA 2. Swirl the flask until the colour of the manganate(VII) ions
has disappeared then continue the titration as normal until a permanent pale pink
colour is obtained. This is the end point. Record the burette readings in Table 1.1.

If a brown colour appears during the titration, reheat the flask to 65°C. The brown
colour should disappear and the titration can then be completed.

If the brown colour does not disappear on reheating, discard the solution and restart
the titration.

Repeat the titration as many times as you think necessary to obtain accurate
results.

Make certain that the recorded results show the precision of your practical work.

Table 1.1 Titration of FA 1 with FA 2

final burette reading/cm3 AS-40 3§50 | 2a.50

initial burette reading/cm?3 0-00 10-20 2 40

volume of FA 2 used/cm? A8-40 | &5-40 | as-0
v v

A8-40 + &5-10

Summary

25.0cm3 of FA 1 reacted with ...cA3°.15...... cm3 of FA 2.

&

Show which results you used to obtain this volume of FA 2 by placing a tick (v) under

the readings in Table 1.1.
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You are advised to show full working in all parts of the calculations.

(b) Calculate how many moles of potassium manganate(VII), KMnO,, were run from the
burette during the titration.
[A;: K, 39.1; Mn, 54.9; O, 16.0.]

n="" ] n: cV
M/ - 0-0150 x 45:10
= _&3—7— ’ 106D
IS8

T 2. 71x10 W |

(c) Calculate how many moles of ethanedioic acid, H,C,0,, reacted with the potassium
manganate(VII) run from the burette.

KMV\ DL, ‘! H,,C,,O;_’
& 5

2 77x0 1 . A M

[1]

[2]

(d) Calculate the mass of H,C,0, in each dm? of FA 1
[A: H, 1.0; C,12.0; O, 16.0.] -3
r | ol den™ - é.‘:’_”
/

n_ . 9.4 x10™
vV 9*5'0//0@ 0-0377 = .é—;”/’s
. 0
= 000377”‘{)‘{”5 Y
$ 3‘56(/;]dw~ [3]

|
(e) Calculate the mass of water in the 5.00g of H,C,O,.xH,0.

400 — 539 = /-6/&

~

[1]

(f) Calculate the value of x, in H,C,0,.xH,0. HGO, KO
. - — 2 . 377 \
H C 0/., 90 0-0 [ 1 _’_X x
|
/‘6’ - . ! '/
ho - L4008 L T a3l g

[1]

[Total: 15]
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TITRATION NO. 2

In this experiment you will determine the concentration of a solution of sulfuric acid by titration.

FA 1 is sulfuric acid, H,SO,.
FA 2 is aqueous sodium hydroxide, containing 4.20g NaOH dissolved in 1.00dm? of water.
methyl orange indicator

(a) Method

Dilution of FA 1
Use a measuring cylinder to measure 10.0 cm? of FA 1 into the 250cm? volumetric flask.
Make the solution up to the mark using distilled water.

Shake the flask thoroughly.
This diluted solution of sulfuric acid is FA 3. Label the flask FA 3.

Titration

Fill the burette with FA 2.

Pipette 25.0 cm? of FA 3 into a conical flask.

Add a few drops of methyl orange indicator.

Perform a rough titration and record your burette readings in the space below. The end
point is reached when the solution turns a permanent pale yellow colour.

F l‘na’ bwede md.7 / em® ﬂs-' 60
Tnital  buretle reacﬁ‘w [em® 000
Vdlume °z' FAR wedfew® | A5+ 60| The rough titre is A5 60

e Carry out as many accurate titrations as you think necessary to obtain consistent results.
Make sure any recorded results show the precision of your practical work.
Record in a suitable form below all of your burette readings and the volume of FA 2 added
in each accurate titration.

Final  burefle  veadding (co? 39.20 | 23.70 | 40-50
Loitial  buclle  veadinp(em® 14-00 8-S0 | 1540

V,s).,,,,ag FAR  ued [em® A5-30 | 450 | 45-30 I

Vv 4 |

I

v

VI

VIl

[7]
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(b) From your accurate titration results, obtain a suitable value for the volume of FA 2 to be used

(c)

in your calculations. 5?5'30 -+ 33‘.30
Show clearly how you obtained this value. i P —

25.0cm? of FA 3 required ....... C;S‘go ...... cm®of FA2. [1]

Calculations

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

(i) Calculate the number of moles of sodium hydroxide presentin the volume of FA 2 calculated

in (b).
Mr of NaOH is 40. ) n: cV
) _ 530
= 0105 X 70D
n = _ﬂ j
My ‘
\

\

4:20 _ 10D 10§ mflda2
40

(ii) Complete the equation for the reaction of sulfuric acid with sodium hydroxide. State
symbols are required.

........ Ho SOy« BNGOH..... 5 ...NaSO,aq) + ..AHO....

-3
moles of NaOH = ...2.-6.6.X/0 . mol

(iii) Use your answers to (i) and (ii) to calculate the number of moles of sulfuric acid used in
each titration.

a o1
-3
Q-bbxio”+ A
moles of H,SO, = ...... 1-33)(/0 ..... mol
(iv) Calculate the concentration, in moldm=3, of sulfuric acid in FA 3.
c-n . 133 x10~*
Vv A5-C/joco
concentration of H,SO, in FA3 = .....0: 032d moldm=
(v) Calculate the concentration, in moldm=3, of sulfuric acid in FA 1.
Fai FA3
C) x oo . 00§32 x 252
700 1000
concentration of H,SO, in FA1 = I%B ............ moldm=
[3]
[Total: 13]
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TITRATION NO. 3

In this experiment you will determine the relative atomic mass, A, of magnesium by a titration
method.

FB 1 is 2.00 moldm=2 hydrochloric acid, HCL

FB 3 is 0.120 moldm= sodium hydroxide, NaOH.
magnesium ribbon
bromophenol blue indicator

(a) Method

CEDAR COLLEGE

Reaction of magnesium with FB 1
e Pipette 25.0cm?® of FB 1 into the 250cm? beaker.
e Weigh the strip of magnesium ribbon and record its mass.

e Coil the strip of magnesium ribbon loosely and then add it to the FB 1 in the beaker.
e  Stir the mixture occasionally and wait until the reaction has finished.

Dilution of the excess acid
e Transfer all the solution from the beaker into the volumetric flask.

e Make the solution up to the mark using distilled water.

e Shake the flask to mix the solution before using it for your titrations.
e Label this solution of hydrochloric acid FB 2.

Titration

e Fill the burette with FB 2.

e Rinse the pipette out thoroughly. Then pipette 25.0 cm?® of FB 3 into a conical flask.

e Add several drops of bromophenol blue indicator.

e Perform a rough titration, by running the solution from the burette into the conical flask
until the mixture just becomes yellow.

e Record your burette readings in the space below.

Final  buvetle fad;rv [em® d$ 60
Loitial  bavelle rmd'r”/zm‘ 0-00
Viwe §  FBR wedfem a23-60 The rough titre is ... A5+ 60.. cme.

e Carry out as many accurate titrations as you think necessary to obtain consistent results.

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

e Record in a suitable form below all of your burette readings and the volume of FB 2 added
in each accurate titration.

I E] 3 p I

Final buvelle Yeacﬁ‘nj/cmg J1-30 2§-d0 | 44.00 I
Tnital  buretle r&é‘v/w’ 0-00 10-40 | /6-80 I
Ve '{L FBA used/cw® ds-30 | 45:d0| 450 v
v [ !

VI

VII

[7]
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(b) From your accurate titration results, obtain a suitable value for the volume of FB 2 to be used
in your calculations.
Show clearly how you have obtained this value.

A5:50 + J§-30
¢

25.0cm? of FB 3 required cQSo?D cmiof FB 2. [1]

(c) Calculations

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

(i)

(ii)

(iii)

(iv)

Calculate the number of moles of sodium hydroxide present in 25.0 cm?® of solution FB 3.

n=cV
= 0./ a._S"O
R0 x 0

-2
moles of NaOH = .2°00X{0 ol

Give the equation for the reaction of hydrochloric acid, HCI, with sodium hydroxide, NaOH.
State symbols are not required.

Deduce the number of moles of hydrochloric acid in the volume of FB 2 you calculated
in (b). mile vafio  NaOH - Hel

. . 1

3.0000 > : A

Calculate the number of moles of hydrochloric acid in 250 cm? of FB 2.
2520 em 2-00x10™*
XS0 em? R 2«

moles of HCIin 250cm® of FB 2 = ...0" 029 mol

Calculate the number of moles of hydrochloric acid in 25.0cm? of FB 1.

V)’—C,\/

. 9. AaS-0
= d DOX‘Tao
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(v) In (a), you reacted 25.0cm?® of FB 1 with your weighed piece of magnesium. After the
reaction, the unreacted hydrochloric acid was used to prepare 250cm? of FB 2.

Use your answers to (iii) and (iv) to calculate the number of moles of hydrochloric acid that
reacted with the magnesium ribbon.

0-0500 - 0-0248

(vi) Complete the equation below, for the reaction of magnesium with hydrochloric acid.
State symbols are required.

Mg

» AHCl, >  MgCl + e Ha(a.) .......

Use your answer to (v) to calculate the number of moles of magnesium used.

mlle i MJ . Hd
1

d

P& )'< 0-0202
i moles of Mg = .0:0101 ol

(vii) Use your answer to (vi) to calculate the relative atomic mass, A,, of magnesium.

n = i

O-o0l10|l = 0202 A of Mg = (9-80

(d) (i) State one observation that proves that the hydrochloric acid in FB 1 was in excess for the
reaction with the magnesium ribbon.

M?nes e Y'bbo" ..... was 6[« :ssﬂ\./ﬁd.- .....................................................................

(if) A student carried out exactly the same experiment but used 1.00g of magnesium ribbon.
State and explain why the student’s experiment could not be used to determine the value
for the A, of magnesium.

Include a calculation in your answer.

= .m’ - _[/ - M . es Hd '{Wu‘ld,
" Ar —;I_’_?’ . 0'04"’?”’”% a/ So Aj/(@4$'(— O 084 Mﬁ ‘?

[Total: 17]
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QUALITATIVE ANALYSIS NO. 1

Qualitative Analysis

At each stage of any test you are to record details of the following.
e colour changes seen

e the formation of any precipitate

e the solubility of such precipitates in an excess of the reagent added

Where gases are released they should be identified by a test, described in the appropriate place
in your observations.

You should indicate clearly at what stage in a test a change occurs.
Marks are not given for chemical equations.
No additional tests for ions present should be attempted.

If any solution is warmed, a boiling tube MUST be used.

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

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

(@) FB 5 is a solution containing one cation and one anion.
Carry out test-tube tests to find out whether the cation in FB 5 is magnesium and whether the
anion is sulfate.

e State what reagents you used.
e Record the observations you made in a table.
e State your conclusions about which ions are present.

'(—CJ' tLS Dbsavvaf ons Conclusion
To lem depth ?. Alution, add while PPt

tean lepth &) 7. NaOH ~thc MJ”“ P/afcMIL

a

N

n excess jnslluble n  exces
BTG fem depte .% Adution, add white p pt
[em &P # ?. 4& N H 3 Meu
n excess " snu ble in excess
9|10 lewm de P'M ?, Allution no c/mye
add 1w depth J} $ qu abfeu}

- Ba(NOs),

add dilufe Hl -

[4]
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(b) FB 6 is a salt containing one cation and one anion from those listed on Qualitative Analysis Notes.
(i) Place a few crystals of FB 6 in a hard-glass test-tube.
Heat gently at first and then strongly.
Leave the test-tube and its contents to cool.

Record all your observations below.

(ii) Dissolve the remainder of FB 6 in about 20cm? of distilled water in a boiling tube for use
in the following tests.

test observations

To a 1cm depth of the solution of FB 6 in
a test-tube, add a few drops of aqueous no dm’ye
silver nitrate.

To a 1cm depth of the solution of FB 6 [l e
in a test-tube, add a few drops of dilute ho C 47
sulfuric acid.

To a 1cm depth of the solution of FB 6 in [uf
a test-tube, add aqueous ammonia. e

ot

Mv«ble fn  excess
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test

observations

To a 1cm depth of the solution of FB 6
in a boiling tube, add aqueous sodium
hydroxide until in excess, then

&ofu IL e Pf+

excess

/icﬂw‘o"? "

heat the mixture gently and carefully,
and test any gas produced, then

No clmﬁe/ dowp  ved Uit

LCmGing Yéa.

Fa Per

add a small piece of aluminium foil while
the mixture is still warm. Test any gas
produced.

a o less 445
;oludl 1L umd dam‘b red Lo[' mug
Pa'bev b[ue .

(iii) Deduce the formula of the salt in FB 6.

Formula is Z"C"/O;);, ..............
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Qualitative Analysis Notes

1 Reactions of aqueous cations
reaction with
ion
NaOH(aq) NH,(aq)

aluminium, white ppt. white ppt.

Al**(aq) soluble in excess insoluble in excess
ammonium, no ppt.

NH,*(aq) ammonia produced on heating

barium, faint white ppt. is nearly always no bot

Ba?*(aq) observed unless reagents are pure PPt

calcium, . I .

Ca(aq) white ppt. with high [Ca?*(aq)] no ppt.

chromium(III),

grey-green ppt.

grey-green ppt.

Cr¥*(aq) soluble in excess insoluble in excess

copper(II), pale blue ppt. blue ppt. soluble in excess

Cu®(aq) insoluble in excess giving dark blue solution

. green ppt. turning brown on contact green ppt. turning brown on contact

iron(II), . .

Fe?(aq) with air with air

9 insoluble in excess insoluble in excess

iron(I1I), red-brown ppt. red-brown ppt.

Fe3*(aq) insoluble in excess insoluble in excess

magnesium, white ppt. white ppt.

Mg?*(aq) insoluble in excess insoluble in excess

manganese(Il), off-white ppt.' raplldly turning brown off-white ppt.' rapl.dly turning brown
on contact with air on contact with air

Mn?*(aq) . , . .
insoluble in excess insoluble in excess

zinc, white ppt. white ppt.

Zn?*(aq) soluble in excess soluble in excess
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2 Reactions of anions

12

ion reaction

carbonate, CO, liberated by dilute acids
CO,*
chloride, gives white ppt. with Ag*(aq) (soluble in NH,(aq))
Cl~(aq)
bromide, gives cream ppt. with Ag*(aq) (partially soluble in NH,(aq))
Br-(aq)
iodide, gives yellow ppt. with Ag*(aq) (insoluble in NH,(aq))
I-(aq)
nitrate, NH, liberated on heating with OH~(aq) and Al foil
NO;(aq)
nitrite NH, liberated on heating with OH (aq) and Al foil;
NO _(’a ) NO liberated by dilute acids

2189 (colourless NO — (pale) brown NO, in air)
sulfate, gives white ppt. with Ba?*(aq) (insoluble in excess dilute strong acids)
SO,*(aq)
sulfite, gives white ppt. with Ba?*(aq) (soluble in excess dilute strong acids)
SO,*(aq)

3 Tests for gases

gas

test and test result

ammonia, NH,

turns damp red litmus paper blue

carbon dioxide, CO,

gives a white ppt. with limewater (ppt. dissolves with excess CO,)

chlorine, CI,

bleaches damp litmus paper

hydrogen, H,

‘pops’ with a lighted splint

oxygen, O,

relights a glowing splint
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