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Diffusion

1.03 understand how the results of experiments involving the dilution of coloured solutions and diffu
gases can be explained

Diffusion

Diffusion is the net movement of particles from areas of high concentration to areas of low concentration
uniform concentration is achieved.

It is brought about by the random movement of particles and it takes place independently of gravity.

Diffusion demonstration 1

By means of a thin glass tube a crystal of potassium manganate(VIl) is introduced into the bottom of a laf
measuring cylinder full of water.

Draw diagrams to show what is seen.
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Diffusion demonstration 2

Crystals of potassium iodide and lead nitrate are placed at opposite ends of a petri dish containing water
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Diffusion demonstration 3

A long tube has cotton wool soaked in concentrated hydrochloric acid (HCI) inserted in one end and cotton wool

soaked in concentrated ammonia (NHz) inserted in the other.

cotton wool

soaked with

concentrated

hydrochloric glass tube about
acid 1m long

N\‘\g 90‘5
A ffuses

(\M Y0 cotton wool soaked with
B ﬂnc‘“’eoncentraxed ammonia solution

Describe and explain what happens in terms of particles.
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Where inthe tube does the reaction take place? Explain this.
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Solubility

Learning outcomes:

e Be able to define the terms: solvent, solute, solution, saturated solution
e Be able to state and explain that solubility is given inin the units g per 100 g of solvent

This topic is all about separating substances which are mixed together.

To understand how to separate mixtures, it is important to understand solubility.

The maximum number of grams of any solid which will dissolve in 100g of solvent at a given temperatur
called the solubility of that solid at that temperature.

A solution which has as much solute dissolved initas s possible is called a saturated solution.

Dissolving is a_physical change, not a chemical change. The solute and solvent just mix together to form
olution, they do not change into different substances. The process of dissolving is easily reversed.

solution,

Task: match up the terms and sentences in the two columns

The name for a mixture of a solute and a solvent

Saturated
When no more solute can dissolve in asolution
Solubility F
- The substance which dissolves ina solution
Solute

A measure of how much dissolves (in g per 100g)

Solution /

/————— Has a single, fixed melting point

Pure substance

/ Melts over a range of temperatures
Mixture

A liquid which dissolves a solute

Solvent —/_~ Two or more substances in the same space which

are not chemically joined
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Demo: how much salt can dissolve in water?

A pupil measured the mass of sodium chloride that dissolved in different volumes of water.

Solubility (g/100g)

<3
6.3

a3
3
S
4

33
6.8

35.8

Mass of soﬁium chloride

which just dissolves (g)

25
5

80

140

170

Volume of water (cm?)

75
1

60
240

380

475




Solubility is the maximum mass (in grams) of a solute which can dissolve in 100g of a solvent.

Calculate the solubility of sodium chloride in water.

How did the volume of the saturated solution compare to the volume of solvent?

Does this seem strange and how could it be explained? Draw a picture of what is going on.
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How could we change the experiment to increase the solubility?
e o tempoatus

) |
What type of bonding is present in solid sodium chloride? \OW Ve b(’md “C‘J =

Draw a dot and cross diagram to show the bonding in sodium chloride.

sl

10



List the four state symbols and next to each write its meaning.

(&)  solich . B

When a substance dissolves:
solute + solvent = solution

Although the addition of sodium chloride to water is a physical change (not a chemical change), what equations
can be written to show what is going on?

Word equation:
salt+ water = salty water
What is the chemical equation?

\ S NP T g A s
a(((r) + /'/[ ()/a// —7 Ne (C( (e1)

Demonstration
Whether some solute dissolves depends on which solvent is used.
Some substances that are soluble in water do not dissolve in other liquids.

Some substances that are insoluble in water do dissolve in other liquids.

sodael [ aail vorniawn W k. e TI Lo nnng.
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Solubility Curves

The mass (g) of a solute that will dissolve ina solvent depends on the temperature.

The solubility of potassium nitrate in water changes as follows:

g?se?,ogf Temperature Solubility

e (°C) (g per 100g water)
0 12

10 20

20 30

30 44

40 60

50 80

60 104

70 131

1) Plot the solubility curve to show the solubility of potassium nitrate (vertical axis) against temperatui
(horizontal axis). Then use your graph to answer the following questions.

2) What is the relationship between the temperature of water and the solubility of potassium nitrate?
AS  lmperckune v Lases , vouwde NINGY 0‘6, YN Qa 08ty
VOCALASRS

3) What is the solubility of potassium nitrate at

a) 27°C? 4"0 3/ o0 g woker

b) 557 42 g [ 100y wok”

4) At what temperature can 70g of potassium nitrate dissolve in 100g of water?
neack awess @ FO g sowwbdiYy = 45°¢C
5)

a) 110g of potassium nitrate was added to 100g of water in a beaker and the water was heated.
Assuming that no water evaporates, at what temperature does the potassium nitrate just disst

acund ©63°C
b) The solution in a is cooled to 18°C. What mass of crystals forms at the bottom of the beaker?

28 g @ 18°C T1lO -8 =1829

6) How many grams of potassium nitrate are required to make a saturated solution in 200g of water ¢
50°C? i
5O CJ j OO0 j wWwihclr @ 50 °C

o 1063 woker = SO x QAT I6Q9
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Questions on Solubility Curves

The graph shows the solubility of a number of different salts in water

Table G Solubility Curves
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. If 50g of water saturated with ammonium chloride (NH.CI) at 40°C is slowly evaporated (o

dryness, how many grams of dry salt will be recovered?
4t q cof NHgy & @ 40°c (\CGy W 0N

J. 9504 of B0 = BAF o 2353

. What is the smallest mass of water required to com%letely dissolve 7 grams of ammoniurm

chloride (NH4Cl) at 85°C? o
70 g NRAG @ 857c (1999 Ve
o dussclve = & 9 }_Eﬁg'__ g [Cig
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3. A saturated solution of sodium nitrate (NaNO3) in 100g of water at 40°C is heated to 50°C. How
much more solid can be dissolved?

105 g = llsg
- 115~ 1085 = \08 O,
4. Which salt has solubility values that are least affected by temperature?

Nay - \/\Gf\\j SMoedl  wreng sl on so-mwf)\/\

5. 1f 30g of potassium chloride (KClI) is dissolved in 100g of water at 45°C, how many additional
grams would be needed to make the solution saturated at 80°C?

830qg —L4S°C
9lg - 8Q°C

6. At what temperature do potassium chloride (KCI) and potassium nitrate (KNO3) have the same
solubility in water?

oL

20— 30 = A} 9

7. At 25°C, 100g of water is saturated with potassium nitrate(KNO;). How many grams of solid will
precipitate out of solution when it cools to 0°C?

Whg @ 80 L s iE - 254
159 @ 0°C J

8. How many grams of sodium chloride(NaCl) are required to saturate 500g of water at 100°C?
4o 4 @ 100°C (100G 1)
@ €00 q H,0 = 40X S5 =200 g Newcl
9. Which compound is least soluble in water at 12°C?

10. Which compound is most soluble in water at 50°C?

Aaddas Kl

11. How many grams of sodium nitrate (NaNO;) are required to saturate 200g of water at 10°C?
%0 9 (@ lo°C (10Qg t120)

for 2004 W, O =80 x o = 160g NaNO;
{ g W J 15



Distillation

Learning outcomes:

e Describe distillation as a technique for the separation of certain mixtures

e Explain that a pure substance has a fixed melting and heiling point, but that a mixture may melt or
boil over a range of temperatures

e Explain a physical test to show whether a sample of water is pure

Distillation is a combination of two processes; evaporation and condensation.

Making a solar still to distil sea water.

Whether to use simple distillation or fractional distillation depends on what types of substances are mixed:

vac s €
Simple distillation is used to separate (A L“\“‘“\ b fisbi
G (\’\'\t'kw{’_ @-

Itis a mixture of 2 processes:

E\’~’c1(-'Y" 2Xion  Gad C);}:‘(u nSation - !

For example, drinking water can be obtained by distillation of
seawater. This uses a lot of energy and so it is only used when
there is very little fresh water and there is a cheap supply of
energy e.g. in the Middle East.

16



Simple distillation

Simple distillation is use to obtain pure volk Qr from a mixtureof __sc i

and IR ~

Watch the demonstration and label the diagram. Add notes to explain fully the process.

MAxbure bodsd anck
W VO O condanses

bocte «wro o W qwid
: UHhen  poas eok e cugh
f— Onam ometer tha conolanger

hotkor 9

condnses

e ok

Solk (e ebunch
(;;‘\, o H ask F(,‘vﬂ-&.,
heot cooker
The flask must not be more than one third full, or else it might boil over and down into the condenser.
The anti-bumping granules make sure that it boils smoothly.
The thermometer will give the boiling point of the liquid that is being distilled, i.e. in this case 100°C

17
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Questions on simple distillation

= 1) Explain why water enters at the lower end of the Liebig condenser and leaves at the top?

Categori ”
GCSE, GI I;i— o Oker - oAKES  from. L bo HBom ()-éi coaoleaser (NL

conolo. e wmdl &€ ,Yﬂ/wpu,l-&hj fu&,LLd. unih. colel.

L seoken o condanse % a3 o l_Lﬂtk T

2) Explain why the distillation flask should not be more than one third full.

e w_mmww_,,gm CALa O naase Mu;\h

S}p&cﬁ. ) eor.[acAAaA LA Lﬁcguum o headtedk O (Rcanse

A god . Ohtcuana €, A4 :Di”; ol bodds OWesr ond down
w0 M cendanser,

3) Explain what temperature the thermometer reads during distillation.

4) State the chemical test for the presence of water.
- £ -_gs;.f:*e.gn_s._hlﬁgghi—m__lxnowc _cnoag
o ~ m E ’%‘j‘ U\!M s

pAlaonkt .
&

5) State the physical test for the purity of water.

 Heat me L2 ple cnok Lo uap. INg. Yemp: I

Samp R b pusk okl , ko widhe ol od 10QC..

6) Drinking water can be produced from sea water by simple distillation.
Explain why this done in some parts of the Middle East but is not done in Great Britain?

..... Wako . bkak o4 enenrgy. aad _se. Lo on\a dona

........................... OaleLdoble.  dadh. Ch Cno 0O SIARPLY. O} enasgny
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Fractional Distillation

Fractional distillation is used to separate two or more miscible liquids with different boiling points.
Label the diagram. Add notes to explain fully the process:

Uneon the Eharmomekcer §O
},‘-“ur caenh-cA (.’.‘»1, m’Y\f‘-’#
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B
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U)‘ o e \
Weker |
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y.
Y headk

Ifthere are many liquids present it may not be possible to separate them completely. Instead they are
separated into fractions (liquids with similar boiling points) e.g. a fraction with boiling points between 35 and
45°C

19
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When would you use fractional distillation rather than simple distillation? In your answer, start by describing
clearly the purpose of each process.
;;;r_,( - brcon.caSolan@n.. e woden. oo S oAk O, ey
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? Algoaa b wasy Dn pa | A#PN Ak e Al \'J _P,OMS_-_

Example: Production of alcohol

Sugars can be broken down in the presence of yeast to give eth
called fermentation. As yeast is killed by concentrated alcohol, t

up to 14% alcohol, eg wine.

anol (an alcohol) and carbon dioxide in a prc
his method can only produce drinks contain

Spirits (drinks with around 40% alcohol concentration) can then be produced.

Different countries produce different spirits using different sources of sugar:

Source of Sugar

Country - Spirit

Scotland Whisky Barley

France Brandy Grapes

West Indies Rum Molasses (sugar cane)
Russia Vodka Corn or potatoes
Mexico Tequila Cactus 7

How can wine be turned into spirits?

ko bRl O M.wzrmd colle. e &
e The . alcnmal La Dnen _memw, o lhagner

\
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Example: Fractional distillation of crude oil

Crude oil is a mixture of hydrocarbons (compounds of hydrogen and carbon only) and there are a very large
number of possible compounds e.g. methane (CHs) and propane (CsHs). The smaller the molecule the lower its
boiling point tends to be, so they can be sorted into fractions by distillation and then used for lots of different
purposes.

Fraction " Boiling range (°c)

Refinery gas below 25 fuel e.g. camping gas
Petrol/gasoline 40 - 100 fuel for cars

Kerosene 150 - 240 aircraft fuel

Diesel oil 220-250 fuel for lorries etc. el
Fuel Oil 300 - 350 fuel for ships, central heating
Bitumen above 350 road-making

Explain the process of the fractional distillation of crude oil

e Headed couale o\l endore O Fraahonabhag. . cotuma
S Bvfrensnk  frochos ase coUtcked ok didesiak Lemac-cobunss
N N> S o .87 = S Y e DRV VS wtpoaaded Ly  bodag poik .

e DMse . e prochon o MR loweolk  bop. couacked funt.

Label the diagram with the following:

Fuel oil Kerosene : : R _‘)OJ’CW
Darkest-fraction Gasoline
Bitemen Heated-crude oit

Karosend
Refinery gas Swmaltest- moletutes

Hettest Diesel M

Lowest-intermotecular forces

|*. \ 0"_*’
hecded ) > \buowmnen
O do o
oSy ATt cowug
' roshom
hotktst ok ist (yroChen

21
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Composition of Air

Learning Outcomes:

1. Recall the approximate percentages by volume of the four most abundant gases in dry air
2. Explain how to determine the percentage by volume of oxygen in air using experiments involving the reaction
metals (e.g. iron) and non-metals (e.g. phosphorus) with air

Practical: Investigating the % of oxygen in air @

& copper

. \

i , DT

2Dy awn o paised ower haok eppls  [from onl Sgengl

Ohe ol K pocodd wrilhe. pode..cRO@OE o o

Results

The copper turns black, forming copper oxide.

The initial volume of air in the syringe: 1O cm?.

The final volume of gas in the syringe: _1(1 cm?,

Conclusion

The original volume of dry air contains: b cm? oxygen.

Now we want to work out the % of oxygen in dry air:

/e oxygw = Syonk voi.- ead vel.

Stonk vel.

Therefore dry air contains 21 % oxygen.

22
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Questions
1. The apparatus was allowed to cool down to room temperature before reading the final volume of gas.

Explain why. o( (Lecome le;j aé)m) wAel\ Aeaéo(

Gasresr Rxpxh
T alow  pac Joad Fo  atkuom bo okt ongua ok o

S W7, > SO e goi. con bR (ommpoarsch  untn
~ i ’

RNRIIRN 1) 72 U (O % mus W A €.

* 2. Explain why copper was used in the tube between the two syringes rather than magnesium.
maegniovam  wewdd Alack waih Ok only Oxygen

in e ar. Mg

3. Explain whether it matters how full the tube is with copper. Think what would happen if only a very
little copper was used or if lots of copper was used.

_,_@gwéwmwmw_.m&ﬁwm&wmy gen
hos  reacked., -

4. Write the word equation for the reaction of copper with oxygen.

co'or&r S 0",39‘“ = Oe—f’f’u Oxccle

5. Ifthe tube containing the copper was weighed before and after the experiment, would you expect the

mass to change? Explain your answer.

Mess O "X e 5D SRS U S " Vo) v, W § 7 & DR s 16 O B Cé cx\j%«q

i ,.,,,_.Aiuucim_uug.—.}:z_._LM_M&.}&W%@&F&%WQ&A&&_M

S WA i:und uced . -~ e T -




he
1.  The other main gases in dry air are nitrogen (78.%), atgon (0.9%) and carbon dioxide (0.04%). Draw a pir
chart to show the composition of air.
agor
5E, G
Ox \\j(‘d—é:\
2 What is meant by “dry air"?
-__D A, I = T A (LL—(‘ “n r.Yu WAL _‘L\‘_LQVL (el \/CL’p(ﬂA‘ \
Example: Fractional distillation of air
The different parts of air have different boiling points:
Element {and abundance in air) . Boiling point (°C)
argon (1%) -186
neon -246
nitrogen (78%) -196
oxygen (21%) -183
If air is cooled and compressed it will all eventually become a liquid. The different parts of air can then be
separated by fractional distillation. Explain which element will be collected first.
_ Bewgma i colsed ik od saapgpon QLML
Lowres b Ve d 14_9. gg_;g;_“__,a/\.d eacha [y VL. A 0 D 9 (&
- . h A h) ; O ' 1 2 2 /] 2 Al
 lowlr. bo LA.\_S. ]nc1L_LS ex A png #ngﬁgtﬂCL‘%_
_huma._aAok  oag calho ek  Proak.
torMysel
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Other reactions to determine the % abundance of oxyéen in the composition of air

Iron rustin

Ilonwool ~ta o= ein caygea

tn e o

Beaker

Water

oM+ oxygen + wodesr —2(rast )

A

hajdred-ed e (U0)
Ox el

Burning phosphorous

Phosphorus

Phosphorus (P)

I Loyl
hat w‘\

|- Endwaterlevel

T

\ ™ Starting water level
e

Water bath Bell jar

phxssp howus necicis wwnrh exygen wn ass
anck coauac ¢ woder el (v bl jor
m ‘,\;oe h\j ~ A0 v/‘

-tho.\. Phorus + oxygea —> Phog P hSERs
Ooxvde



Preparation of Hydrated Copper (11) Sulfate Crystals, CuSO4.5H,0

A base is a metal oxide, eg magnesium oxide. Can you name some more bases?
(»C}‘o‘:)if' Oa \(.i Q
soduum  ox(cke

Here are two key reactions involving acid:
acid  + alkali S sodk ¥+ weoke~r (AAWS)
acid + base > sav + woke  (RAWS)

These reactions are both called 0 ib chi Schevreactions.

Some bases dissolve in water to form soluble metal hydroxides. Soluble bases are called alkalis.

Souwible base) 4+ yoker —3» Soluble puwtal Mdr@ x ekl
o o

In the production of hydrated copper sulfate crystals, the following reaction can be used:

BAWS
Logpe S wiode T o w aen
copper (ll) oxide + sulfuric acid = (k‘j decdR & coppes S"%u-e)

C,\J.U + Hnsoq— —> Cu.SCu.f‘*'H:LQ

Neutralisation

5
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Neutralisation
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Evaluating preparation of CusQ,

Learning outcomes:

® Beable to explain the steps involved in preparation of CuS0y4

¢ Evaluate the preparation of CuSO,

contents of the beaker at different points during the neutralisation reacti
stage.

1. Why is the acid heated?

- _S_F-Q.LL,LJ.. ........ He..cake o Alochem

s BN G N e, chana GC. CCChanS brom. Ll\Coek Yo bluwe .

3. Whywas it important to ensure the copper oxide was added in excess?
,,,,,, EW%Q‘;— Me cicael - = .
4. How did you get rid of the excess solid (the excess copper oxide)?
ST, 0 0 . o Sk hang, ua»m} _ haken PopeeGadl fuoaod

5. How will you get the salt out of the solution?

2 Al selhon o coaod

................. SQWAOle . cold ke S o i i
2 _Rim ocve aroda. by flhecihien oacd. wensh iy
snallB e Ao ol i uiopion

Ced® Nl o g ‘...,;:m..ﬁ wabies

et i e b

—teaning oy oS of

29


Michael
29


arMysel

Filtration . )
inscluble

The purpose of filtration is to separate SO UMES. e from __ so b,

With reference to particles, explain how filtration works €4 . sencdh ond o ker

fuanat _© pALXciaAl L0 P&L\&L—CL_.M_,_N _ Akl

S M&&mgg@«h (@ &) AL QO N CAG L

ko a0t pousPReow _onek o

comcoh . ehk pekhiack [oom A oess .
Hosk
° Wakfr p orhclga . ongd. yoaodh. LAAAGh
Iy OiAL.n qOa2.S [0 Y 5 0. T
4 J ]

58] 2 GAS
”Pap_t_[‘__an_eb._cw__._cg Ug.ched
un Nl o codk o S_).{g._w._é«gi.ﬁ‘ L(AJ:"E—J

FIDTE S ’ R

Crystallisation

SR sall Sociuwhen
The purpose of crystallisation is to separate ____ Susace®e sollg  from S

toobtainthe _crysteds of SQLE

.“. . l“\ '* > o
AR .5 A
s.‘ 2 5 QJ\J Q-P - 2 6 S Cl)k‘ 5

c;\dsrwis-\)\g
o A, W\‘“’\N\o\_

[

x sSreus
Ve ow L i
Ob rouagd

jL rripos-

Annotate the diagram to describe the process of crystallisation
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Separating a mixture of immiscible liquids

If two liquids are immiscible then they will form separate layers, with the less dense layer on top.

'°(‘ - A separating funnel is used. When the tap is open, the bottom layt
S runs out the bottom and can be removed. The top layer is leftintk
funnel.
At the boundary, it is a good idea to collect the liquid separately as

,./ otherwise there might be some contamination.

= ° lamas cable  mmbaas NG LaGsiata di

Ank  AASSCAME N Btk o¥hec .

ceg. A oad wwaken.
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Paper Chromatography - Method

1) Draw a pencil line 1cm from the bottom of the paper )
Fen 3 W\P" nobk cduusucd{ue n e solren &

Why is the line drawn in pencil?  , i U LReAR ol d, nakeack L oughe
i s gl

(e VoW (.‘l

2) Place drops of each sample on the line

3) In pencil record at the top what the sample is

4) Suspend each sample in a solvent of water so only the bottom edge of the paper is in the water

What types of solvent are typically used?

,,,,,,,,,,,,,,,,, wodes, ehnaact . (orgame SO lvent) -

Why is it important to keep the pencil line and dots of dyes above the solvent?

B o] ¥ TFOCH-E S-S § S . - m_um_Aycﬁg_M_c&QSLL%
N  soluent.

5) Wait until the solvent is near the top and remove your sample and let them dry.
6) Sometimes the solvent used is volatile and flammable. In this case, what are the 2 reasons a lid might be
used in the chromatography?

¢ _.5c Mo Giménphice  beLomos  soluscded. . wanhn

MR aplwent

s _ Sa ,,m_m_.fm-,ﬁ_oeameubwwe.v_c@nrmwwbnmwa

M_.,W_(za, D & o O ~P G e "
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7) Why do you think some colours move further up the paper than others?

Seong  duyea ..ot ,MOAL . 0UAoN  aoa. 0MNB s Gack N

8} Why might it be necessary to use different solvents?
Neot oMl solwkes onch kK8  cur  souble in owve
scbvent. The > \Mado WA by 0} AL c,L;..le_ (-uf»muLs un

e SsScwent.

9)

A B C D
What can you say about the dyes used in each of the chromatograms above? First is done for you.
A A is made of 2 different dyes.

Both of the dyes in A are soluble in the solvent used.

B %) S . 0a0.che 05 B Aae e nL):lJ-Q&

A\l . hceo J_L.je,& O solaab \e, \n soOvvrenc  guod .

C Canaok be sSund how masny $ddee make up C
oS . aeal. o4 Dol clges ot soluble n solusent
used. .

D D10 ~aacicle e o ak Woesk %rMWn& dygyes

—Tdwe of me dioe owne gelible 4 Mo solue
Aold onaed ML ooy aro.  not soluble.
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Paper chromatography: Calculating Retardation Factors (Ry) °

To quantify how soluble each dye is, the R¢value is calculated.

Dyes which are more soluble will travel higher up the paper.
Measure:

a =distance travelled by solvent
b =distance travelled by solute

_ distance travelled by solute b

~ distance travelled by solvent ~ a

What is the minimum value of Ri? O o

What is the maximum value of R¢? {

j&t\\)v\l

Sob

Calculate the R¢ value for each of the 4 dots in the chromatogram shown:

Green:

Red:

Blue:

Yallow:

Solh

35
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Separating Technigues summary questions

State the separating technique you would use to do the following;

Separate the food colourings in a sweet __CJa_ac_mam%:ca@r\%
Obtain salt from a sclution of salty water _Mﬂs&%wn
Separate various parts of crude oil __Brachoned XSy Ueih on
Obtain sand from a mixture of sand and water Blbvoihon
Obtain water from a solution of salty water SaanElQ chis Al o b o
Separate iron filings and water Y heciin o
1 Separate the various pigments in a leaf S ona o %—r-\fmfuqn
‘ Separate oil and water PPETSI hnS frron el
Separate a mixture of inks from each other chrg 'VLM)C&Gm_A“-‘ \a 3
Obtain water from a mixture of sand and water ?‘ Mo o

Obtain sugar from a mixture of sugar and water

Obtain copper sulfate crystals from a copper sulfate solution

Crysrallisah on
How would you separate all the components of a mixture of sand, water, crude oil, various inks, ethanol, salt
and a hockey ball?

s Blke~ Vo ~omowve. l—mmed badl ond Scncdl

‘ - I9 H‘LLS‘.I\_CIY_LCLL _dus l-.LJ_L ok Con hD  rocno wAQ G QJ-Q_C___M_»“M
e anod . NG

o S-G'ﬁwabu\.g bAnne,l ha_ _oseonewve  caacldo oL om  wwoder

Suvu‘aL..z_ das hihonon O Al chag N@. O O A o'=0Vs o WINPT0 o Jo

e C,Nc.mam?-rm,'omj ho Seoaroue o cais (aics
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QUESTIONS AT THE BACK OF THE BOOKLET

1)
The docompostion of ammonium chlonde is & reversible resction,
NHCl(s) == NHy(g) + HClig)

a) what is the meaning of the (s) and (g) in the equation? salacdl.  sand (:')c\ Q

(b} Concentrated bydrochlosic acid gives ofl hydrogen chlonide pas.
Coacenirated ammonia soluwtion gives off ammonia gas.

An expaniment is st up,
carton woal cotton wool
soaked in concentrated glass
bydrochlone scid tube

Afier a fow mizuies o white solid forms inside the tube. The solid forms when

COtton wood Cottan wool
soaked i concentrated glass soaked in concentraied
white sofid
formed bere
(1) Narne the process bywkichtkmdasﬂbmrhwm Ve
e SESEOSYON —
(U]
(1) What is the white solid that forms inside the tabe?
e ook
(U

(1)
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itil What does the position of the white solid tell you abent the relative speeds at
which the amaonia s hydsigen chioride pamicles move?

I o n B VRN TC Q&\WS;..‘% ‘QCMM”..—« oG taastey
(1)
(iv) Thi experiment is tepeated with a rip of damp red litmus paper placed along the
 insade of the tube. '
cotton waol  cotton wool
soaked in concentraed glass soaked in concentrated

A A
A {4

damp red
State the colour of the Himus paper at A ard B when the while solid forms.

b A b b baiaa T AT IR s

A .._..‘Q&rdm“...nu. bt b R S R e T i kbl AH PSR PELEBIN S AT PR

n.. b\\{}e o camanns- (s endappmassnrp s sens: s pan tesme
‘ | )
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(a) A warm saturated solution of potassium nitrate contained 140 g potassium nitrate
in 200cm® water. :

G) Identify the solute and solvent in this solution.

Solute ......E..Qinaﬁ.akm....{mnﬂ‘?— T —
SOIVEDE ookl i AR

(ii) Explain what is meant by the temm saturated solution

A PRI A @) ST WD T8 N 7S Y @I W ey A DI PO = S Y . 4 PR

oo daasotacso. N

. (1) i)
(iii) Calculate the mass of potassium nitrate which would dissolve in 100cm® of
the warm water to give a saturated solution.

(R e 58 & LALssoAss ' 10@.&{\"3 CANAIRAR 5 s
m@msm\mmJQqu\3wa.&£r ..................

(iv) Use yaui‘ answer to part (ii) and the graph to find the temperature of this
saturated solution of potassium nitrate.

.....

2)

) Another saturated solution of potassium nitrate in 100 cm> water was cooled from
50°C to 24°C. Solid potassium nitratc was formed.

Use the graph to calculate the mass of solid potassium nitrate formed.

By R —
| RE)
(Total 10 marks)

#
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3)

Emma dissolved some salt in some water to make salt water.

stirrin
rod v

waler salt water
(8) Which words in the list below describe the salf, the water and the salt water?

Write the correct words in the table.
3 marks

solution solute sediment filtrate solveni

substance word from the list

salt Sk uAe
water Sc\wen b
saitwater | ..  \on

(b) What two things could Emma do to make the salt dissolve more quicklye?
marks

1. beak .had. saolihon

2 Sho Tl sgalanom

(c) Emma dissolved 5 g of salt in 50 cm® of water. Now she wants o make
some salt water which is only half as concentrated.
VWhat should she do? Tick the correct box.

1 mark
Dissolve 10 g of salt in Dissolve 5 g of salt in i
100 cm?3 of water. 100 cm? of water,
Dissolve 10 g of sall in Dissolve 5 g of salt in
50 cm?3 of water. | 25 cm? of water.

maximum 6 marks
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4) Decide if each of the statements below is true or false. Explain why you think this.
a) Filtering will separate a dissolved solid from a liguid.
This is (true/false) because

o Blhrod®  Jd soluahoa e RIEOAR ok
{ 0 }

b) If you add more solid to a saturated solution it will dissolve.
This is (trueffalse) because

SOk oA NR O AN tNoas o naonl sodaife CCin be

_ Adassclsech |

c) If you pour some water into a wide, shallow dish, more solid will dissolve.

This is (true‘ because

zZe Gr..Shops. c;} coakbciiagn daoe aak apeck

So \.;&b(_u...bj_ -

d) If you stir a saturated solution, more of the solid will dissolve.

Thisis £ ALS £ because

Stiring  dots et #.cfw.uéé@ ,M
( "'J? ko J-é_af f”&é[l‘hj aédl‘o-é/u

e) If you add more liquid to a saturated solution, more of the solid will dissolve. 0?

This is @false) because

mosd solbd.  aall daasodasl  hOwia en h\ou.u\iu_Lu\J

A‘,.\/L.LL not (JAQA_&;E .M:AJ; DAL QAN

f) If you heat a saturated solution, less of the solid will dissolve.

This is (true because

VLA Crud LU.JJ | i'ﬁ,f\—{’) Crl X AN, LA GAQC.aesS e
s

e SA \_L,Lk_u,,h._x%_(fd o . Selhin , e
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A swdent investigates the colours contained in inks from felt-tip pens. He uses

Sl chromatography and sets up his cxperiment as shown:
lid \]
chramatography paper
base line /watgr
drawn &
in ink ¢ o \
o
"\ ink
key for ink colours samples
@ red & blue
© green @ black

(2)

Identify two mistakes in the way he scts up the experiment. For each mistake state
what problem it would causc,

First mistake ... @8 St ks e 00 oo bl

AEREECROAR YR A AR RIS R A AR S e hh e

Problcm . k[l‘ o e tbribe ¥ '\'";t—‘LL Ko dednal, o%«.u%ﬁunnuuunn
.......... S RYC ol 6T el B TR DU PP TN o - WL VY0028 <

Second mistake u\&s..ss“xgp\.&am\&m&\mw
..... DR Sebastok.. W Lo .

Problem ...C.s..%mh.&!«n.pk&.&.sg.ow\.b =ING Y o, V-G
17 S o 1 SO VU DL e e

4
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Another student repeats the experiment, but does not make any mistakes. She uses
inks from four different felt tip pens. The diagram shows her results.

™
solvent front e
) ®)

7 %

base line S \
@7 J
red green blue black
ink ink ink ink

key for colours

@ red S blue
@ green O yellow

(b) (i) How many different colours does the black ink contain?

(1
(i) Which of the inks tested could be mixed together to make the black ink? »
NN T SR e ARSI e R
(¢Y)
(iii) Which of the inks tested is insoluble in water? Explain your answer.
| 2L W6 S B PR P R
Explanation o S U S Vol - w\w\‘limnlmbkﬂ* ......
o MR Bl B e
)
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(¢c) R;values can be calculated for spots obtained by chromatography. The Ry value of a
spot is calculated using the equation

= distance moved by spot from base line
£ distance moved by solvent front from base line

(i) Use the diagram of the results to help you complete the table. Include units.

l\J

! distance moved by red spot from the basc line

] distance moved by solvent from the base line S ' [‘
| 3)
(ii) Using the values you have recorded in the table, calculate the R value for the red
spot.
)

5.t —

(1)

(Total 12 marks)
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6) The box shows some methods that can be used in separating mixtures.

crystallisation dissolving evaporation

filtration

paper chromatography simple distillation fractional distillation

From the box, select the best method for each of the separations.

You may use each method once, more than once or not at all.

(a) Removing sand from a mixture of sand and water.

F\ U’l"rJ’\ (€'

(1)

(b) Obtaining pure water from a salt solution.

Fo) u\z\{)i 'y chio it d adhcon,

(1}

(c) Extracting the red dye from a sample of rose petals.

(1)

U alo (éw{‘C'-‘O\f\—bJ

(d) Separating the coloured dyes in a sample of green ink.

C‘t\f\rw\ QI %h(‘L»PVL,:’A

(1)

(¢) Obtaining ethanol (alcohol) from a mixture of ethanol and water.

(1)

Frochenal  db Bllohon
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7) (a) The list shows some techniques used to separate mixtures.

crystallisation

filtration

fractional distillation

aper chromatography

E  simpledistillation

Complm the table to show the best method of abtaining each substance from
the mixture.

In each case, choose one of the letters A, B, C, Dor E. Each letter may be used once,

riore than once or not at all

m o A @ >

{4)

sand sand and water A
solid copper(ll) sulfate aqueous copper(ll) sulfate- A
red food dye | mixture of food dyes D
kerosene crude oil C

(b) Gold occurs in ores, which are mixtures of gold and other substances. Several elements
and compaunds are used in the extraction of gold from its ores.

Each box below represents the substanices present in one part of the extraction process.
Classify the contents of each box as a compound, an element or a mixture by writing

i3]

MAX Qs
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