Solutions and

Crystallisation —
‘ exam question



2012 - Higher

An experiment was performed 1o
investigate the effect of temperature on
the solubility of carbon dioxide in water. The
data obtained from this experiment is given
in the table below.




Solubility of co2
(grams of CO2
per kg of water)

Temperature °C 0 10 20

Draw a graph of solubility against
temperature in the grid below using the
data from the table. A smooth curve is
required.
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Usually the solubillity of a solid increases with
INncreasing femperature. The solubility of a
gas decreases as the temperature
INnCreqses.

Suggest a reason why this decrease
happens.

From the graph estimate the temperature
at which the solubility of CO2is 2 g per kg of
water.




2012 - Ordinary

o A student recorded that 30 g of a salt
dissolved in 100 cma3 of water at 40 °C.

o Complete the following statement about
solubility using a word from the list on the
right.

o At 80 °C the solubility of the salt would ¢

Increase
Decrease




2011 - Higher

o The diagram shows three
solutions of copper
sulfate.

o Starfing with a dilute
solution state how to
make it more
concentrated.

o How do you know when
a saturated solution has
been produced?




2010 - Higher

100 g of water in the conical flask was
brought to the required temperature using
the water bath.

Copper sulfate crystals were added to the
water until no more would dissolve. The mass
of the copper sulfate crystals that dissolved

wdas noted.




- Iii"“

Mass of Copper 14 2]
Sulfate crystals I

dissolved (g/100g)

Draw a graph of mass of copper sulfate
crystals dissolved (solubility) against
temperature in the grid below. A smooth
curve through the plotted points is required

Use your graph to estimate the solubility of
copper sulfate crystals at 10 °C.
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Describe, using an appropriate labelled
diagram in the box provided, how to grow and

collect crystals of copper sulfate from the
solution produced at 100 °C.




2010 - Ordinary

Name the solvent in which the alum
or copper sulfate was dissolved.

How was the solvent heatede What
needed to be done to the hot
saturated solution so that crystals
formed?

Other than the piece of equipment
used to heat the solvent name one
other piece of equipment used in
this experiment.




2009 - Ordinary

In a school laboratory, a student
investigated the solubility of a salt in water.

The amount of salt which dissolved in water
at different tfemperatures was measured.
The data collected is presented in the table
below.




Use this data to draw a graph of solubility (y-axis) against
temperature (x-axis) using the grid provided below.

E-E-E-

Solubility g per 100 10
cm3 of water
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Use the graph to estimate the solubility at 60
°C.

What can you conclude about the solubillity of
the salt in water from the graphe




2008 - Higher

The limit of solubility (maximum solubility) of oxygen
gas (O2) in water was measured, in mg of oxygen per
100 g of water, at a number of different temperatures.
These measurements are given in the table

Solubility 7.0
mg/100g
water

Temperature 0) 20 40 60 80 90 100
°C




90 100

e '’ dand: ' —t bdond dand: e
1 T1 | 1 , 1 1
* $ - ) - ! . ‘o * ' . 4-4-4 _ . * 4 P 4 o b-bon
P 1 |
| | [ | | !
| [ BN} ' h | R .H. ’ 1 ' (RN ] * * ’ b0 I R )
| | ] |
1,_- .7 ’ ! o
., LA | L | 4 » ‘. * ‘ . 449 h . b Lot 2 2
| 2 [ ]
| 111 . if | | | |
> S - . g ' ) ame bu | 1
|
4 "y h | a4 L » *— L » e h * * + ﬁ poo * L e 0
| | 1 | | | 8
e fom o i o |o|0lﬁ.A - == 04’70 - ,.40¢-4I*| .ﬂq*iﬁy - - Io-dlﬁ.. @
| |
9= PO fowfon punpuend e Lot s aen ol hoe 2me g a4 O‘OJlol.Wl L A ] —ppePop ePmP==9
| ! ] | !
et ke B S Sl S S S B B B S o T S B S Sk o T lqlY, —a- |Olooﬂ|_?. T'.Hi+l - ,Flvcoc — b=
! | ! 1
] Ll | l L1 A Ll _ o
| | | | | | | | —I
) LA B [ B8 I | (B ’ o B ' EE R “ ’ a ? () LI RN )
] | |
NEREN RN NENRNEERN
=9 = —§— ) ——o— - e e o Y § ) — G N et ame Bog B St B —o= L
| | J - | | | |
L LLLLL] | ANNEEEARENEERAE Ll 9
| I 1} | | ] LLLL 0
' Lo | L B | B ' e ﬂ ' — ' R | t () R )
| |
= R v.»..‘ ‘oo ot B S B o = o B ...-»- .Y “ - -b-o ebbes
P 1) | | |
. L e | L A 4. * . L H ‘ ‘1 « H [ 4 H » . L Y
| | |
e e A A dhand e p— Aol e Aad ol y -\ . - .
, | | | | Ll | | o
- L ) Qwo . - - .- .”o .. 0... OW ‘- - 5
| ! ] ' | | ! |
- - e | -t o P ) o~ —0-0- & o4 B T e B e o
| i | | |
* ~— Qlt. . e h L IAI0|0|_ - h +
! | | ! !
! D | $ k 4 ‘o . * ‘. 4 ‘ ‘ ey ﬁl . * * ‘oo e St
| | | 0
- v P v 1« Py ﬂ \4 v - ﬂl — d v v — 4
« O o e G P P e e ) o e l4 - @l -t OO PO -§-——§- BCEE T BN B S 2R e B
| | r-1 ]
[ B ] *—49-9 _Q h ] o » ﬁ ¢ R ’ L ﬂ » H L ] L AL
' | | | | { || | |
11| " 1 T
- PR 4 | - +—t - M e “ ‘ . et . F * (S ! bt
| ! | 0
| . | | _ | | | | ™
4 . L A | * ! ' a4 M » m L L] | B | h ’ ] | * L B
| ! |
) - r——a - —- - - . - *—0o— -
I 111 | { | |
4. o—4-§ >-9-9 ‘. » o 44 . 4-4-¢-9¢ . ‘. L et X
l LLLLLL + Ll
| | { 1 | | | | |
| . ! 1T QO
’ LR )  an am | L » | Y At ‘ o A o | | 2] L S pee 2
| | | B ! | | |
.- 0...« 4-4.0. - - s Bt B S 28 “|?¢h|.. .0|o.+.o, | am g - - o~ Lt Ak Rt
| | | | !
- LAk L A e s = fegempmepgpel et L ] e LA A A
| [ ] [T [} |
gt ot T -4 ——e |4t.0| —f—o—e—9— p-o -4 - -
_ | ' 1 | | _ | |
: — 4.* < 'ﬁ!bltl.v. : — llo'w‘ w H L ! o
| | | ! | | | | | -—
2 B BE | 11 *.. L I A I B I I B B S B S B | S ) e
b : ! } | .
) . . —— — gy ' 1
| | | 4 .IF | d i | v.'.. | dd !
.- . —y - § e e —e S e el B B Bt SRR
T Il _ TTTTTTTTT] R
N Y ¥ o 4 ~ ©




Use the graph to estimate the solubility of
oxygen at 30 °C.

What effect has temperature on the
solubility of oxygen in watere I

Global warming has many implications.
What implication, which could be inferred
(concluded) from the information in the
graph, might global warming have for
animals that live in water e.Q. fish?




2007 - Higher
Name a substance, other than water, that
forms crystals.

Give one difference between crystalline
and non-crystalline solids.




2007 - Higher
Distinguish between a concentrated and a
dilute solution?

A puplil investigated the effect of I
temperature on the solubility of the salt

ammonium chloride in water. She

determined the maximum mass, in grams,

of the salt that would dissolve in 100 g of

water at various temperatures. The data

from this experiment are given in the table.




Solubility g/100g
water

Temperature °C 0

60 80

Draw a graph to represent the data shown in

the table
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Use the graph to estimate the solubility of
ammonium chloride at 70 °C

What conclusion about the solubility of
ammonium chloride can be drawn from
analysis of the graphe




2006 — Ordinary

Describe how you could carry out an
experiment to grow crystals using alum or
copper sulphate. Include a diagram of
any equipment used.




