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. d) What is the solubility of Cez(50a)s at 50°C?
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ou'll notice that for most substances, solubility increases as temperature increases. As discussed earlier in

solutions involving liquids and solids typically more solute can be dissolved at higher temperatures. Can you find any

exceptions on the graph? N \JM. (P.Q (50‘43 2
— - :

Here's an example of how to read the graph. Find the curve for KCIOs. At 30°C approximately 10g of KCIOs will

dissolve in 100g of water. If the temperature is

increased to 80°C, approximately Ho o of
the substance will dissolve in 100g (or IOJOmL) of
water,

Directions: Use the graph to answer the following
questions. REMEMBER UNITS!

1) What mass of solute will dissolve in 100mL of
water at the following temperatures?
a. KNOszat 70°C =

130 a

Nacl at 100°C=

=54 Yo

c. NH:Cl at 90°C=
10 q

d. Which ;f the above three substances is
most soluble in water at 15°C. =

MR Nac\

b.

2) Types of Solutions

On a solubility curve, the lines indicate the
e C

concentration of a _ (=
solution - the maximum amount of solute that

will dissolve at that specific temperature.

at that temperature.

Grams of solute
per100 g H,O

unsaturated solutio

Values on the graph bg;\gu) a curve represent unsaturated SoOlUIONS

1. a) What is the solubility of KCl at 5°C? a Eé Qa

b) What is the solubility of KClat 25°C? g > 9

c) What is the solubility of Ce2(S04); at 10°C?
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2. a) At 90°C, you dissolved 10 g of KCl in 100. g of water. Is this solution saturated o unsaturated? P,

—

b) How do you know?

58(5 LS '%Og\".kf(llv{é

3. A mass of 100 g of NaNO;3 is dissolved in 100 g of water at 80°C.

|
a) Is the solution saturated or unsaturated? *»JLV\5O.JT\JJ" oo

b) As the solution is cooled, at what temperature should solid first appear in the solution? Explain.
b o

4. Use the graph to answer the following two questions:
Which compound is most soluble at 20°¢2 _ KT~

Which is the least soluble at 40 °C? _| ﬁ‘% ! ﬂ ly )3

5. Which substance on the graph is least soluble at 10°C? K Ql 0 2

6. A mass of 80 g of KNOsis dissolved in 100 g of water at 50 °C. The solution is heated to 70°C. How many more
grams of potassium nitrate must be added to make the solution saturated? Explain your reasoning (See guestion
#2 on the other side for a hint)

1300 = satukd , 50 130-50 = o 6, Mone,

7 O
Label the following solutions as saturated or unsaturated. If unsaturated, write how much more solute can be
dissolved in the solution. '

Solution Saturated or Unsaturated? If unsaturated: How much
more solute can dissolve in the
solution?

a solution that contains 70g of

NaNOs at 30°C (in 100 mL H.0) QOWOVM _—

a solution that-contains 50g of NH4Cl

at 50°C (in 100 mL H,0) QO\WQ,\ ’L _—

a solution that contains 20g of KCIO;
a solution that contains 70g of KI at

at 50°C (in 100 mL H,0)
0°C (in 100 mL H; a—
e =2 wsaruroded | 13o~To = COq
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SotubLthgl Curve \Worksheet

. 1) Define solubility.
amoun’t 05 DWde Hhak ol digso\Ue

2) Look at the graph below. In general, how does temperature affect solubility?
N ASeS

3) Which compound is LEAST soluble at 10 °C? K(,l03

4) How many grams of KCl can be dissolved in 100g of water at 80°C? 50 a
‘ )

5) How many grams of NaCl can be dissolved in 100g of water at 80°C? ‘L"\'OO

6) At 40°C, how much KNO; can be dissolved in 100g of water? (QQ)_@
J

7) W(hich compound shpws t\he least amount of change in solubility from 0°C-100°C?
M' h I_\EQC,

8) At 30°C, 90g of NaNOQ; is dissolved in 100g of water. Is this solution saturated or unsaturated?
(’;.w“-ﬂ"t_'( 1M

9) At 60°C, 72g of NH4CI is dissolved in 100g of water. Is this solution saturated or unsaturated?
Saofretec

‘ 10) A saturated solution of KCIO3 is formed from one hundred grams of water. If the saturated solution is

cooled from 90°C to 50°C, how many grams of
precipitate are formed?__ '78—-306 53@3

150 ‘
A\ VT T4
11) A saturated solution of NH,Cl is formed from one 140 j’/ //
hundred grams of water. If the saturated solution is /] )
cooled from 80°C to 40°C, how many grams of 130 7
precipitate are formed? (0Sa =~ 45a = A0 / /
> — 3 ¥ 120{— N7 /
. ) - O
12) Which compounds show a decrease in solubility , Mo \&,5;\ // 7
from 000'1 00007 "5 O 100 /
NMa o (SO EEa A1 s/
o e %
13) Whicfkcg‘rppound is the most soluble at 10°C? g 20 /]
1 B =
&8 797Xz —
14) Which compound (besides Ce,(SO4)s) is the least Xg; / A L
soluble at 50°C?_JKC\O =2 ol N Nyre
' J : 50 A S
15) For each of the following solutions, explain how SA// 5l
much of the solute will dissolve and how much will 40 -
remain undissolved at the bottom of the test tube? 30 LN //
a) 120 g of KClin 100 g of water at 80°C = / N %
Bog 20| 003
[20-850= 10 a ™~
" J 10 =11 Ce2(50,)
© coli e
in 100 g of water at 50°C
) TSRSl (et 0930 20 30 40 50 60 70 80 90 100
W5o Temperature (°C)

130 ‘qu = lC\r—l)
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UNIT 12 - SOLUTIONS
SOLUBILITY CURVES WORKSHEET

150 | /
140— KL :
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?
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“a':"Oa/ / solids | |
100 o ’

Solubility (grams of solute per 100 grams water)
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Temperature (°C)

1.) Which compound is /feast soluble at 20 °C? At 80 °C?

a9 -~ KC\b Ro* -
2. ) Which substance is the mdat soluble at 10 °C? At 50 °C? At90°C?

10° - KT  S0°~Na\o do*~ Ny Cl
3.) The solubility of which substance is most affected by changes in temperature7
1< NO3

4.) The solubility of whlch substance is /east affected by changes in temperature?

5.) Are the following ?olutions saturated, unsaturated, or supersaturated?
(Assume all are dissolved in 100 grams of water.)
(A) 50 grams of KNO; at 50 °C U0
(B) 100 grams of NaNO; at 80 °C LN
(C) 30 grams of KNO; at 25 °C (n
(D) 50 grams of KCl at 80 °C T8
(E) 65 grams of NH,Cl at 70 °C su.fe)('

(F) 90 grams of KNO; at 60 °C yun i .

6.) NH; is a gas. Describe what happens to its solubility as the temperature goes from 20 °C to 80 °C.

020 10 0SR S !
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