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1 (a) To determine the order of reaction with respect to iodine in an alpha halogenation
reaction of a carbonyl compound

Aldehydes and ketones can be halogenated at their a positions by reaction with halogens
like iodine in acidic solution.

A general equation is as shown in reaction 1.
equation 1 /C\%/ T -

FA 1 is 1.00 mol dm= of an unknown carbonyl compound
FA 2 is 1.00 mol dm= sulfuric acid, H2SO4

FA 3 is an aqueous solution of iodine, I»

FA 4 is 0.0100 mol dm~ sodium thiosulfate, Na>S,03

FA 5 is 0.50 mol dm~ sodium hydrogencarbonate, NaHCO3

You are also provided with Solution S, 1% starch solution.

This reaction is first order with respect to both the carbonyl compound and H* ions.

You are to investigate the order of reaction with respect to I».

To do this, you will prepare a reaction mixture containing the carbonyl compound, I> and
H*. At timed intervals, you will remove aliquots (portions) of this reaction mixture and add
an excess of NaHCOs to the aliquots.

The remaining amount of I, at different times can then be determined by titration with
Na.S.0; using starch indicator. I, reacts with Na;S;03; as shown in the equation in
reaction 2

equation 2 I2(aq) + 28:05*(aq) — 2I7(aq) + S406*(aq)

The required order of reaction will be obtained by graphical analysis of your results.

(i) Preparation and titration of reaction mixture

Notes:

You will perform each titration once only. Great care must be taken that you do not
overshoot the end-point.

Once you have started the stopwatch, it must continue running for the duration of the
experiment. You must not stop it until you have collected all of your aliquots.

You should transfer your first aliquot and treat it with FA 5 at approximately four minutes
after the reagents were mixed. You will then remove four further aliquots, at time intervals
of your choice, up to a maximum time of 25 minutes.

In an appropriate format in the space provided on page 4, prepare a table to record for

each aliquot

e the actual time of transfer, t, in minutes and seconds,

e the decimal time, t4, in minutes, to 0.1 min, for example if t = 4 min 33s, then
ts =4 + 33/60 min = 4.6 min,

e the burette readings and the volume of FA 4 added.
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Safety notes:

¢ Keep the conical flask (reaction mixture) stoppered except when removing aliquots.

e FA 1 is flammable. Transfer your titrated solutions into the waste bottle for disposal.
Keep this bottle stoppered when not in use.

1. Fill a burette with FA 4.

2. Using a measuring cylinder, add the following to a 100 cm?® beaker.
e 25.0cmiof FA1
e 250cm®of FA2

3. Using another burette, transfer 50.00 cm?® of FA 3 into the 250 cm?® conical flask,
labelled reaction mixture.

4, Pour the contents of the 100 cm? beaker into this 250 cm? conical flask. Start the
stopwatch, insert the stopper and swirl the mixture thoroughly.

5. Using a 10 cm? pipette, transfer a 10.0 cm? aliquot of the reaction mixture into a
second 250 cm? conical flask. Replace the stopper in the flask.

6. Using a 10 cm? measuring cylinder, transfer about 10 cm?® of FA 5 to the 10.0 cm®
aliquot in the second conical flask. Swirl the conical flask thoroughly.

Record the time of transfer, t, in minutes and seconds, to the nearest second,
when FA 5 is added to the aliquot.

7. Immediately, titrate the iodine in the second conical flask with FA 4. When the
colour of the solution turns pale yellow, add about 1 cm? of starch indicator using
a teat pipette. The solution will turn dark blue/black. Continue titration until the
dark blue/black colour just disappears. Record your titration results.
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8. Empty the contents of the second conical flask into the waste bottle. Wash this
conical flask thoroughly with water.

9. Repeat steps 5 to 8 for four further aliquots, removing each at time intervals of

your choice, up to a maximum time of 25 minutes. Continue until a total of five
aliquots have been titrated and their results recorded.
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Results
Time of Decimal Initial Final Volume of
transfer time, ta / min | burette burette S,03% used
reading /|reading /|/cm3
cm?® cm?®
4 min 4.0 0.00 18.30 18.30
8 min 8.0 18.00 34.90 16.60
12 min 30 s 12.5 2.00 17.20 15.20
17 min 17.0 20.00 33.25 13.25
20min 30 s 20.5 0.00 12.45 12.45

[1] Tabulates initial and final burette readings, volume added, time of transfer, decimal
time, t,. Tables must have correct headers and units.

[1] Records all

« volumes to 0.05 cm?

« correctly calculate volume of S,03% used

* actual times to consistent precision i.e. times in minutes and seconds
» correctly calculates decimal values of t and records to 1 d.p

1]

e 5 sets of titration results with decreasing volume of S,03% used

e First aliquot is taken at between 3 to 5 min

e Well-spaced values of time of transer, where the longest time is < 25 min

[3]
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5
(ii) Plot a graph of volume of FA 4, on the y-axis, against decimal time, t4, on the
x-axis on the grid in Fig. 1.1

Draw the most appropriate best-fit line taking into account all of your plotted points.
Extrapolate (extend) this curve to ts = 0.0 min.
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Fig. 1.1
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Vol of
FA4/
cm?

220

20.0
(0.0, 19.70)8

18.0 -

16.0 .

14.0

12.0 =
0.0 5.0 10.0 15.0 20.0 25.0 ta / min

(21.0,12.0)

[3]

1]

e Axes correct way round with correct labels and units and appropriate scale.

e The scale must be chosen so that the y infercept would fall within the scale range; and, that
the plotted points occupy at least half the graph grid in the x direction and
the plotted points and the y intercept together occupy at least half the graph grid in the y
direction.

[1] Plotted points within £'2 small square.
[1] Graph line is straight and is the best-fit line and extrapolated to include the point at 0 min.

(iii) Deduce the order of reaction with respect to I for the reaction in equation 1.
Explain your answer.
[1]

Order of reaction with respect to 1 is zero.

Since the graph shows a constant gradient, the rate of reaction is constant. Hence,
rate of reaction is independent of the [I2]. [1]
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7
(iv) Calculate the gradient of the line, showing clearly how you did this.

Gradient = % ~ - 0.367 cm®*min-" (units is not required)
gradient=...................... [1]
e Clear indication of correct co-ordinates from graph (measured to + %2 small
square)

e Gradient correctly calculated.

(v) The y-intercept of your line gives the volume of sodium thiosulfate required to
completely react with the iodine present if an aliquot is taken at &y = 0.0 min.

Read and record this volume of FA 4, Vmax. Use this value to calculate the
concentration of iodine in FA 3.

Vmax = y—intercept = 19.7 cm?®
[1] correctly read from intercept to within + %2 small square

Amount of thiosulfate = 19.7 x 103 x 0.0100 = 1.97 x 10~*mol

Amount of iodine (in 10 cm3) = (1.97 x 10™) + 2 = 9.85 x 10~° mol [1]

% Amount of iodine in 100 cm? of reaction mixture/in 50 cm? of FA 3)

: =9.85 x 10~° x 100/10 = 9.85 x 10~* mol

fs

,,13 [lodine] in FA 3 =9.85 x 10~ x 1000/50 = 0.0197 mol dm= [1]

2

= [1] Accuracy for Vimax

Q - 3
c Vimax = oo cm
8 concentration ofiodinein FA 3= ..., mol dm™ [4]

(vi) Use your answer to 1(a)(iv) together with your value for Vimax to estimate the time,
tnax, at which all the iodine in your reaction mixture would have reacted
completely.

V(FA 4) = m(ty) + Vinax

When all the iodine in the reaction mixture have reacted completely, V(FA 4) =0
0= m(td, max) + Vinax
_m(td, max) = Vimax

Vmax

td, max = B
197

0.367

~ 53.7 min [1]

Incorrect insignificant figure is penalised in 2c(ii).
td’ max e i ieesesserEsreraseeseessessensensensenas m|n [1]

(vii) Explain why it is necessary to add FA 5 in step 6, and how the titre values will be
affected if this step is omitted.

NaHCO3; was added to remove the H* catalyst / or to quench the reaction. [1]

lodine will continue to react with propanone, causing titre value to be lower than
expected. [1]
[2]
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(b) Organic Analysis

In this question you will deduce the identity of FA 1, which contains two to three carbon

atoms.
(i) Carry out the tests described in Table 1.1. Carefully record your observations in
Table 1.1.
Table 1.1
tests observations
1 To a 1 cm depth of aqueous
sodium hydroxide in a test—tube,
add 1 cm depth of FA 3. Then add Pale yellow ppt is formed.

five drops of FA 1.

2 Add 2 cm depth of aqueous silver
nitrate to a test-tube. Then slowly
add 1 cm depth of aqueous
sodium hydroxide.

Add aqueous ammonia slowly,
with shaking, until the precipitate
just dissolves. You may use a No silver mirror is observed. V
clean glass rod to stir the mixture
and dissolve the precipitate.

Add 2 cm depth of FA 1 to this
mixture, shake the test-tube and
place it in the test-tube rack to
stand.

[1]

[1] for both observations
(i) From the observations in 1(b)(i), deduce the identity of FA 1. Explain your answer.

FA 1 is CH3COCHj3 (propanone) [1]
Since it gave a positive results for test 1, it is a carbonyl compound with
CH;CO-. Since FA1 gave a negative Tollen’s test, thus it is not an aldehyde. [1]

(2]
[Total: 18]
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2 Determination of the molar enthalpy change of a reaction by an indirect method

FA 2 is 1.00 mol dm= sulfuric acid, H,SO4
FA 6 s solid sodium carbonate, Na,CO3;

Sodium hydrogencarbonate decomposes according to equation 1.
equation1  2NaHCOs(s) —— NazCOs(s) + CO2(g) + H20(1) AH,
Solid sodium carbonate and aqueous sodium hydrogencarbonate each react with sulfuric acid.
equation2  Na,COs;(s) + H:SOs(aq) —— NayS0s(aq) + COz(g) + H20O(1) AH>
equation3  2NaHCOs(aq) + H.SO4(aq) —— NaxSOs(aq) + 2C0O2(g) + 2H0(I)  AHs
Sodium hydrogencarbonate dissolves in water according to equation 4.
equation4  NaHCOs(s) —— NaHCOs(aq) AH4 = +18.8 kJ mol™
(a) Determination of the molar enthalpy change of reaction, AH-
You are to perform an experiment to measure the maximum temperature change (ATmax)
when H2S04(aq) is mixed with Na>COs(s). You will use this value to calculate the heat
change, q, for the experiment and hence determine a value for the molar enthalpy change

of reaction, AH..

In Table 2.1 provided on page 9, record for your experiment:
¢ all weighings to an appropriate level of precision,
e all values of temperature to an appropriate level of precision.
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PROCEDURE

1. Weigh the capped bottle containing FA 6. Record this mass.

2. Place one polystyrene cup in a glass beaker.

3. Use a measuring cylinder to transfer 25 cm? of FA 2 into the polystyrene cup.

4. Stir the FA 2 in the polystyrene cup with the thermometer. Read and record its initial
temperature, T..

5.  Slip the thermometer through the lid. Carefully transfer, in small portions, all the
solid FA 6 in the bottle to the FA 2 in the polystyrene cup to avoid too much frothing.
Secure the lid onto the cup.

6. Use the thermometer to stir the mixture. Observe the temperature until it shows the
maximum change from the initial temperature. Record this temperature, Tn.

7. Reweigh the empty capped bottle. Record this mass.

8. Determine the maximum temperature change, AT, and the mass of FA 6 used.
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Results

Table 2.1

mass of weighing bottle and FA 6 /g 7.156

mass of weighing bottle and residual FA 6 /g 5.597

mass of FA 6 used /g 1.559

Ti/°C 31.0
Tm/°C 36.0
ATmax [ °C 5.0

[3]
[1]: mass readings to 3 d.p. & temperature readings to 1 d.p.
[1]: correctly calculate maximum temperature change and mass of FA 6 used.

[1]: accuracy for AT/m

(b) In the following calculations, you should assume that the specific heat capacity of the
solution is 4.18 J g~' K-, and the density of the solution is 1.00 g cm=3,.

(i) Use your results from 2(a) to calculate the heat change for your experiment.
heat change (q) = mcAT
=(25x1.00) x4.18 x5.0
=522.5J[1]
heat change =
(i) Hence, determine a value for AH». The sulfuric acid is in excess.
Include the sign of AH> in your answer.

[Ar:H, 1.0; C, 12.0; O, 16.0; Na, 23.0]

M:of Na2CO3 =23.0x2 +12.0 + 3x16.0 = 106.0
n(Na2CO3)= 1.559/ 106.0 = 0.01471 mol

_522.5/1000
nNa,CO,
= -35.5 kJ mol™" with correct sign [1]

AH> = x1
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(c) The results of an experiment where a solution of 1.0 mol dm™= aqueous sodium
hydrogencarbonate, NaHCOs(aq) was reacted completely with an excess of
2.00 mol dm™ dilute sulfuric acid, H.SQO., are shown in Table 2.2.

Table 2.2
volume of NaHCOg3(aq) used / cm? 40.0
volume of H.SO, used / cm?® 15.0
initial temperature of NaHCOs3(aq) / °C 29.0
initial temperature of H.SO. / °C 30.6
minimum temperature / °C 28.6

(i) Use the results given in Table 2.1 and the formula below to calculate the weighted
average initial temperature, Ty, of the reaction mixture.

The formula for T, is given as

_(vol. of H,SO, xinitial T of H,SO,) + (vol. of NaHCO, x initial T of NaHCO,)
total volume of reaction mixture

Tav

_ (15x30.6)+(40x29.0) o,

Tav
15+40

°C [1]
T ov = et [1]

(ii) Hence, calculate a value for AHs.
2NaHCOs(aq) + H2S04(aq) —— NaxSOs(aq) + 2C0,(g) + 2H0(1)

heat change = mcAT = (15+40) x 1.00 x 4.18 x (/28.6 — 29.4|)
=183.92 J [1]

40

NaHCOs) =
n(NaHCO:) = 7950

x1.00 =0.0400 mol

AHs = + (183.92 / 0.040) x 2
=+ 9196
=+ 9200 J mol~" or + 9.20 kJ mol~"[1]

[1]: final answer to 3 s.f. for 1(a) and 2(b)(i), (b)(ii), (b)(iii), (b)(iv) and

[1]: appropriate units for 2(b)(i), (b)(ii), (b)(iii), (b)(iv).
AH3 = [4]
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(d) Use the information given in the question and your answers from 2(b)(ii) and 2(c)(ii),
draw an energy cycle and use it to calculate a value for AH, for the reaction shown in
equation 1.

If you are not able to determine a value for 2(b)(ii) and/or 2(c)(ii), you may use x and y to
represent the respective enthalpy changes and proceed with this part of the question.

AH;4
H2S04(aq) + 2NaHCO3(s) — NaxCOs(s) + CO2(g) + H20(7) + H2SO4(aq)

2 x AHs / \ AH,

2NaHCO3(aq) + H2S04(aq) — Na2SOs(aq) + 2C04(g) + 2H20(/)
AH3
AH1 =2 x AHs + AH3 - AH>

=2x18.8 +9.20 — (-35.5)

= +82.3 kJ mol™
[1]: correct cycle
[1]: correct application of Hess’s law to obtain value of AH;

AH1 = [2]

[Total: 12]
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3 Identification of two cations and one anion

FA 7 contains two cations and an anion.

(@) Carry out the following tests and identify the two cations present in FA 7. Carefully record

your observations in Table 3.1.

The volumes given below are approximate and should be estimated rather than measured.

Test and identify any gases evolved.

If there is no observable change, write no observable change.

Table 3.1

tests

observations

1 Test the pH of FA 7 by placing one drop of the
solution on the Universal Indicator paper.

Universal Indicator
turns orange.

paper

pH of the solution is 2/3.

2 Add 1 cm depth of FA 7 solution into a clean
test-tube.

Add aqueous sodium hydroxide slowly, with
shaking, until the aqueous sodium hydroxide is in
excess.

Red-brown ppt forms.
Ppt is insoluble in excess
NaOH.

3 Filter the mixture into a clean boiling tube.

Reddish brown residue and
colourless filtrate.

4 Transfer 1 cm depth of the filtrate to a clean
test-tube.

Add dilute sulfuric acid drop-wise to the filtrate, until
no further change is seen.

No observable change.

5 To the remaining filtrate in the boiling tube, warm
the boiling tube.

Gas evolved turns damp
red litmus turns blue.

There are 5 observation points and marks allocated as follows:

5 = [3] 3-4= [2] 2 = [1]

(b) (i)

your conclusions.

0-1= [0]
(3]

Identify the two cations present in FA 7. Quote experimental evidence to support

cations Evidence
Fe3 v red-brown ppt is formed with NaOH(aq) v
NH.* v NHjs is produced on heating with NaOH(aq) v

[2] for4 v [1]for2 V
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(i) With the aid of two equations, explain the pH of the FA 7 solution observed in -
Test 1 of Table 3.1.
21

NH4" + HoOO == NHj3 + H3;0* V/

[Fe(H20)e]’" (aq) + HoO () <= [Fe(OH)(Hz0)s]*"(aq) + HsO"(aq) v

[Fe(H20)s]*" and NH4* undergo hydrolysis to give H*(aq), since [H'] is more than
[OHT], the solution is acidic. v/ :

[2]3 v
[1]1t02 Vv

(c) FA 7 contains one of the following anions:
chloride, bromide, iodide and sulfate
With reference to the Qualitative Analysis Notes on page 19, use Table 3.2 to plan and
carry out two different tests, using only the bench reagents provided, which will allow :

you to identify the anion in FA 7 solution.

If no change is observed, you must clearly state the negative of the expected
observation. :

Table 3.2
Tests Observations
1 Add aqueous silver nitrate to FA 7 solution. No ppt formed
If a ppt is formed, add excess aqueous NH;s to the
precipitate.
2 Add aqueous barium nitrate to FA 7 solution. White ppt (in pale orange
solution) :
identity of the anion : Sulfate / SO4* [3]

[1] for each test and observation
[1] for correct identity of anion

[Total: 10]

ASRJC JC2 PRELIM 2026 9476/04/H2




15
4 Planning
You are to plan an experiment to determine the actual mass percentage of sodium carbonate,
Na2COs3, and sodium hydrogencarbonate, NaHCOs, in a solid sample. You will first make up a
solution from 5.0 g of the solid sample and then titrate this solution using hydrochloric acid.
Reactions

Hydrochloric acid reacts with sodium carbonate and sodium hydrogencarbonate in the mixture
in two stages as follows.

Stage 1
During titration, all Na>.COs reacts with HC/ to form NaHCO3 in stage 1.

Na.COs(aq) + HCl(aq) — NaCl/(aq) + NaHCOs(aq)

The equivalence point of this stage occurs at approximately pH 8.3.

Stage 2
HC! is added until all NaHCO3, both that formed in Stage 1 and that originally present in the

mixture, has been completely reacted.

NaHCOs(aq) + HC/(ag) — NaCl(aq) + H2O(l) + CO2(g)

2
© The equivalence point of this stage occurs at approximately pH 4.
i The two stages have different equivalence points, so a different indicator is required for each
= stage. The colour changes of two available indicators are given below.
2
5 - -
= indicator coIOl_Jr in colour_m
‘o acid alkali
a
phenolphthalein colourless pink
methyl orange red yellow

A suitable indicator is added to the mixture in the conical flask and the titration is performed until
the end point of Stage 1 is reached. A second suitable indicator is then added to the same
solution and the titration is continued until the end point of Stage 2 is reached. Titration results
for second end point is used to determine reliability.

You may assume that you are provided with:

e FA 8 is a solid mixture of anhydrous Na>CO3;, and NaHCO3

e FA 9is 0.200 moldm= hydrochloric acid, HCI

e phenolphthalein indicator

o methyl orange indicator

e the apparatus and chemicals normally found in a school or college laboratory

(@) Your plan should include:
e an outline of how you would prepare a 250 cm? standard sample solution, FA 10, from
the solid sample FA 8,
e the apparatus and quantities of chemicals you would use,
e an outline of how you would carry out the titrations, including the colour change at the
respective end-points of the titrations,
¢ atable showing how the titration results could be recorded.
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Preparing the standard solution, FA 10 :

1. Weigh about 5.0 g of FA 8 into a small 100 cm® beaker and dissolve it using deionised :
water. :

Stir the mixture and dissolve the mixture completely.

Transfer the solution and washings into a 250 cm?® graduated flask.

Make up to the mark with deionised water. :

Stopper and shake the graduated flask to obtain a homogeneous solution. Label this :

solution as FA 10. :

Al o

[1] Procedure: weigh + dissolve + transfer 5
[1] Apparatus and capacity: weighing bottle or 100/250cm?® beaker + 250cm? volumetric :
flask :
[1] Reliability: transfer washing, make up to the mark, shake well

Titration

Pipette 25.0 cm? of FA 10 into a 250 cm? conical flask.

Add a few drops of phenolpthalein indicator into the conical flask.

Titrate FA 10 with FA 9 which is placed in a burette.

Add FA 9 dropwise towards end—point, until colour changes from pink to colourless.
Record the burette reading as the final burette reading 1. :
Add a few drops of methyl orange to the solution in the same conical flask and continue :
the titration with FA 9 until the colour changes from yellow to orange. =
Record the burette reading as the final burette reading 2. :
Repeat step 1 to 7 until consistent results within £ 0.10 cm?®is obtained for the second :

end—point.

2 S

© N

Titration 1 2

Initial burette reading / cm?®

Final burette reading 1
(first end—point) / cm?3

Final burette reading 2
(second end—point) / cm?

Volume of FA 9 used to complete

stage 1/ cm3 Understanding of these volumes
are assessed in A(h) No penalty
Volume of FA 9 used to complete for omission from table.

stages 1 and 2/ cm?

[1] Procedure: pipetting sample followed by titration :
[1] Apparatus: pipette, conical flask, burette (penalise if pipette 25cm? into 100cm? conical :
flask) :
[1] Continuous titration to same sample using different indicators; penalise for separate :
titrations with each indicator
[1] Reliability: phenolphthalein (pink to colourless); methyl orange (yellow to orange); :
penalise if both indicator added together :
[1] Reliability: repeat for consistency to + 0.10 cm?® using second end-point :
[1] Table for recording of results (initial + final burette readings for either sequential or :
separate titrations but must be in a single table) §

[91:

ASRJC JC2 PRELIM 2026 9476/04/H2




17

(b) Assuming the volume of FA 9 used to complete stage 1 is V4 cm?® and that to complete
stage 1 and 2 is V2 cm?®, determine the following:

Volume of FA 9 that reacted with Na,CO3; in FA 10 = V1 cm?®

Volume of FA 9 that reacted with NaHCOs in FA10 = (Vo — V1) = V4 =V, — 2V, cm®

[1] for both correct

[1]
[Total: 10]
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Qualitative Analysis Notes

[ppt. = precipitate]

(a) Reactions of aqueous cations

reaction with

cation
NaOH(aq) NHs(aq)

aluminium, white ppt. white ppt.
AP*(aq) soluble in excess insoluble in excess
ammonium

’ ammonia produced on heatin -
NH.*(aq) P g
barium, no ppt. (if reagents are pure) no ppt
BaZ+(aq) pp - g p pp .
calcium, , . . .
Ca?(aq) white ppt. with high [Ca?*(aq)] no ppt.

chromium(III),

grey—green ppt.
soluble in excess

grey—green ppt.

Cr*(aa) giving dark green solution insoluble in excess
blue ppt.
II le bl t. .
ézg?(zr() ! irfsce)llubl:ee iipexcess soluble in excess
g giving dark blue solution
. green ppt., turning brown on contact | green ppt., turning brown on contact
iron(II), . A
with air with air
Fe?*(aq) . . . .
insoluble in excess insoluble in excess
iron(I1), 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_., rapldly turning brown | off-white ppt_., rapldly 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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(b) Reactions of anions

anion reaction
carbonate, . : :
COs~ CO: liberated by dilute acids
chloride, . . . . .
Craq) gives white ppt. with Ag*(aq) (soluble in NHz(aq))
gr:(rggj)e, gives pale cream ppt. with Ag*(aq) (partially soluble in NHs(aq))
|Ic_>(d;2()—:‘, gives yellow ppt. with Ag*(aq) (insoluble in NHs(aq))
nitrate

' NHs liberated on heating with OH~(aq) and A/ foll
NOs(aq) 3 g (aq)
nitrite NHs liberated on heating with OH~(aq) and A/ foil
NO _(’a ) NO liberated by dilute acids

2189 (colourless NO — (pale) brown NO; in air)

sulfaz’ie, gives white ppt. with Ba?*(aq) (insoluble in excess dilute strong acids)
S04 (aq)
sulfite, SO;, liberated with dilute acids;
S0Os*(aq) gives white ppt. with Ba?*(aq) (soluble in dilute strong acids)

(c) Tests for gases

gas test and test result

ammonia, NH3 turns damp red litmus paper blue

gives a white ppt. with limewater

carbon dioxide, CO- (ppt. dissolves with excess COy)

chlorine, Cl bleaches damp litmus paper

hydrogen, H- “pops” with a lighted splint

oxygen, O, relights a glowing splint

sulfur dioxide, SO, turns aqueous acidified potassium manganate(VII) from purple to
colourless

(d) Colour of halogens

halogen colour of element colour in aqueous solution | colour in hexane
chlorine, Cl greenish yellow gas pale yellow pale yellow
bromine, Br. | reddish brown gas / liquid orange orange—red
iodine, 12 black solid / purple gas brown purple
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(e) Tests for organic compounds

organic compounds

reactions

alkene

decolourises orange Brz(aq)

chloroalkane

heat with NaOH(aq),
white ppt. formed on adding dilute HNO3, followed by Ag*aq)

bromoalkane

heat with NaOH(aq),
pale cream ppt. formed on adding dilute HNOs3, followed by Ag*(aq)

iodoalkane heat with NaOH(aq),
yellow ppt. formed on adding dilute HNOs3, followed by Ag*(aq)
alcohol e forms white fumes with solid PCls
e decolourises purple acidified KMnO4(aq) on heating (for primary
and secondary alcohols)
e gives pale yellow ppt. with alkaline I>(aq) on warming (for alcohols
with CH3CH(OH)- group)
phenol decolourises orange Brz(aq) and forms a white ppt
carbonyl compounds | e gives orange ppt. with 2,4-dinitrophenylhydrazine
(aldehydes and e gives pale yellow ppt. with alkaline l2(aq) on warming (for carbonyl
ketones) compounds with CH3CO- group)

e gives red-brown ppt. with Fehling’s solution on warming (for
aliphatic aldehydes)
e gives silver mirror with Tollens’ reagent on warming (for aldehydes)

carboxylic acid

e CO:liberated with Na>COs(aq)
e gives white fumes with solid PCls

phenylamine

decolourises orange Brz(aq) and form a white ppt

primary amide

NHs liberated on heating with NaOH(aq)
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    ( 19 . 7 − 12 . 0 )  ( 0 − 21 . 0 )


     V  max  -m


    𝟏 𝟗 . 𝟕  0 . 367

