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 SOLUBILITY OF SALTS IN WATER 

Topic Overview 

Definition of terms in solubility – Rules for solubility of salts – Solubility graph/curves and 

calculations. 

 

Definition of Terms 

SOLUTION 

A solution is formed when a solute dissolve completely in a solvent (a homogeneous 

solution), i.e. solute + solvent = solution. A solution is also a mixture of two or more 

substances.  

SOLUTE 

This is defined as the substance which is in smaller amount in a solution. For example, if 

you mix 40cm3 of water and 20cm3 of ethanol. From the simple definition above, water 

becomes the solvent while ethanol becomes the solute because it is in a smaller quantity. 

Another instance is when sodium pellets dissolve in water or other liquids. Of course, the 

pellets is the solute while water is the solvent. 

SOLVENT 

 This is one of the components of a solution; usually the component in greater quantity in 

the solution. When two or more substances are mixed together to give a homogeneous 

mixture, one of the substances will be in greater quantity to dissolve or overshadow the 

other. This component is called solvent while the other is called solute.  

SATURATED SOLUTION 

It is a solution which contains as much solute as it can dissolve at that temperature in the 

presence of undissolved solute particles.  



BUBENDORFF MEMORIAL GRAMMAR SCHOOL, ADAZI-NNUKWU 
 

BMGS …. Greatness Through Hardwork 

SUPER-SATURATED SOLUTION 

A super-saturated solution is one which contains more solute than it can hold at that 

temperature.  

UNSATURATED  

An unsaturated solution is one which does not contain as much solute than it can dissolve 

at that temperature.  

SOLUBILITY 

Solubility could be defined as the maximum amount of salt (solute) that  will saturate 1dm3 

of the solvent (water) at a given temperature . 

 

RULES FOR THE SOLUBILITY OF SALTS IN WATER 

The rules for the solubility of salt is as given below 

i. All common salts of sodium (Na), potassium(K), and ammonium (NH4) are 

soluble 

ii. All trioxocarbonate V salts are soluble 

iii. All common chlorides are soluble except those of silver and lead. However, 

lead II chloride is soluble in water on warming 

iv. All common tetraoxosulphate VI salts are soluble except those of calcium and 

barium.  

v. All trioxocarbonate IV salts are insoluble except those of sodium (Na), 

potassium (Ka) and ammonium(NH4). 

PLOTTING OF SOLUBILITY GRAPHS/CURVES 

Example 1 

 Solubility of KClO3 in 100gm of H2O Temperature in 0C 

1.  40 0 

2.  50 10 

3.  60 20 

4.  80 30 

5.  120 40 

6.  200 60 

7.  250 70 

8.  350 80 
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from the graph plotted above  

a. determine the solubility at 350C, 380C, and 500C 

b. determine that temperature at 145mol/dm3 solubility 

Solution 

a. solubility at 350C = 100mol/dm3, 380C = 115mol/dm3,  500C = 130mol/dm3 

b. the temperature whose solubility is 145mol/dm3 = 550C 
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Example 2 

Plot the graph of the solubilities of two salts with the given data below 

1.  Temp in 0C Solubility of K 

(mol/dm3) 

Solubility of L 

(mol/dm3) 

2.  0 0.38 0.12 

3.  20 0.46 0.34 

4.  40 0.54 0.68 

5.  60 0.62 1.08 

6.  80 0.69 1.64 

7.  90 0.73 2.00 
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From the graph above, at what temperature is the solubility of K= 0.5mol/dm3 (answer 

=390C).  

Read off the following from the graph plotted in “fig xy” above. 

a. At what solubility is the temperature of L=530C 

b. Determine the solubility of L at 100C 

 

EXERCISE 

1. Change in the solubility of KClO3 with the temperature is as shown below 

 Temperature in 0C Solubility in mol/dm3 

1.  10 0.40 

2.  20 0.80 

3.  30 0.80 

4.  40 1.20 

5.  50 1.60 

6.  60 1.60 

7.  70 2.20 

Find the solubility at 420C, 520C, 380C, and 640C temperatures. 

 

2. Draw a graph of the solubility of potassium trioxonitrate V from the data below 

 TEMPERATURE IN 0C SOLUBILITY IN 

GRAMS 

1.  15 260 

2.  25 380 

3.  35 530 

4.  45 720 

5.  55 980 

6.  56 1240 

7.  75 1550 

8.  85 1980 

At what temperature will a salt solution contain 50% by mass of potassium trioxonitrate 

V. 
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CALCULATIONS INVOLVING SOLUBILITY 

Example 1 

If 50g of calcium trioxocarbonate IV (CaCO3) saturate 500cm3 of water at 600C, calculate 

the solubility of the salt at that temperature. [ Ca = 40, C = 12, O = 16]. 

Solution 

500cm3 of water is saturated by 50g of CaCO3 

 100cm3 of water is saturated by 
1000𝑐𝑚3

500𝑐𝑚3 
 𝑥 50𝑔.    = 10 𝑥 10.    = 100𝑔𝑚/𝑑𝑚3 

Solubility in mol/dm3 =
𝑠𝑜𝑙𝑢𝑏𝑖𝑙𝑖𝑡𝑦 𝑖𝑛 (

𝑔𝑚

𝑑𝑚3)

𝑚𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠 𝑜𝑓 𝐶𝑎𝐶𝑂3
.  

Molar mass of CaCO3; Ca = 40,   C = 12,    O3 = 16 x 3 = 48. 

Total is 40 + 12 + 48 = 100gm/mol 

𝑠𝑜𝑙𝑢𝑏𝑖𝑙𝑖𝑡𝑦 𝑖𝑛
𝑚𝑜𝑙

𝑑𝑚3
=

100(
𝑔𝑚

𝑑𝑚3)

100(
𝑔𝑚

𝑚𝑜𝑙
)
 .    solubility in mol/dm3 = 1.0mol/dm3 

Example 2 

It had been observed that 40g of sodium hydroxide (NaOH) saturates 100cm3 of water at 

500C, then calculate the solubility of Sodium Hydroxide at 50 0C. [Na = 23, O = 16, H = 

1].  

Solution 

100cm3 of H2O is saturated by 40g of NaOH.   1000cm3 of H2O will be saturated by 

1000𝑐𝑚3 

100𝑐𝑚3
 𝑥 40𝑔     =

400𝑔

𝑑𝑚3
.    𝑠𝑜𝑙𝑢𝑏𝑖𝑙𝑖𝑡𝑦 𝑖𝑛

𝑚𝑜𝑙

𝑑𝑚3
=

𝑚𝑎𝑠𝑠 𝑖𝑛 𝑔𝑟𝑎𝑚𝑠

𝑚𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠
.    𝐵𝑢𝑡 𝑚𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑁𝑎𝑂𝐻 𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑎𝑠 𝑁𝑎 = 23, 𝑂 = 16, 𝐻 = 1.  

 23+16+1=40grams.  Molar mass=40g/mol. Mass in grams=400g/dm3 

𝑆𝑜𝑙𝑢𝑏𝑖𝑙𝑖𝑡𝑦 =
400(

𝑔

𝑑𝑚3)

40(
𝑔

𝑚𝑜𝑙
)

 .    𝑆𝑜𝑙𝑢𝑏𝑖𝑙𝑖𝑡𝑦 = 𝟏𝟎𝒎𝒐𝒍/𝒅𝒎𝟑.  
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Example 3 

When 50cm3 of a saturated solution of sugar at 40 0C was evaporated to dryness, 

34.2grams of dry solid was obtained. What was the solubility of the sugar at 40 0C. 

[molecular mass of sugar is given as 324g]. 

Solution 

Since the molecular mass of sugar is 342g, and 50cm3 of solution contains 34.2g. 

 1000cm3 will contain 
1000𝑐𝑚3

50𝑐𝑚3
 𝑥

34.2𝑔

1
.    20 𝑥 34.2𝑔 =

684.0𝑔

𝑑𝑚3
. 

Therefore, the solubility is 684.0gm/dm3.  

Conversion of solubility in mol/dm3 is given as 
𝑠𝑜𝑙𝑢𝑏𝑖𝑙𝑖𝑡𝑦 𝑖𝑛

𝑔

𝑑𝑚

𝑚𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠 𝑜𝑓 𝑠𝑢𝑔𝑎𝑟
.   

 the solubility of 684g/dm3 in mol/dm3 = 
684𝑔/𝑑𝑚3

342𝑔/𝑑𝑚3
.  = 𝟐𝒎𝒐𝒍/𝒅𝒎𝟑 

Example 4 

If 50.00cm3 of a saturated solute of KNO3 at 30 0C contains 5.05g of the salt, what is the 

solubility of the salt at 40 0C. [KNO = 101]. WAEC 

Solution 

If 50cm3 saturated 5.05g, 1000cm3 will saturate how many grams? 

1000𝑐𝑚3

50𝑐𝑚3
 𝑥

5.05𝑔

1
.   20 x 5.05g = 10.1g/dm3.  

𝑠𝑜𝑙𝑢𝑏𝑖𝑙𝑖𝑡𝑦 𝑖𝑛 𝑚𝑜𝑙/𝑑𝑚3 =
𝑠𝑜𝑙𝑢𝑏𝑖𝑙𝑖𝑡𝑦 𝑖𝑛 𝑔𝑚.𝑑𝑚−3

𝑚𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠 𝑜𝑓 𝐾𝑁𝑂3
 . Molar mass of KNO3 =101g/mol. 

Solubility in mol/dm3 = 
10.1𝑔.𝑑𝑚−3

101𝑔.𝑚𝑜𝑙−3
.    The solubility in mol/dm3 = 0.1mol/dm3 
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Example 5 

If the solubility of KHCO3 is 0.4mol/dm3 at room temperature, calculate the mass of 

KHCO3 in 100cm3 of the solution at this temperature. [KHCO = 100g/mol]. WAEC. 

Solution 

Calculate the amount of KHCO3 in 100cm3 of 0.40mol/dm3 using the relationship.  

1000cm3 gives 0.40mol/dm3.    100cm3 will give? 

100𝑐𝑚3

10000𝑐𝑚3
 𝑥 0.40𝑚𝑜𝑙. 𝑑𝑚−3.     =0.04mol/dm3. Then, to calculate the mass, convert 

0.040mol/dm3 of KHCO3 to grams. 

𝑚𝑎𝑠𝑠 = 𝐴𝑚𝑜𝑢𝑛𝑡 (𝑖𝑛 𝑚𝑜𝑙) 𝑥 𝑚𝑜𝑙𝑎𝑟 𝑚𝑎𝑠𝑠 𝑖𝑛 g/mol 

Molar mass of KHCO3 is given as K=39 + H=1 + C=12 + (O= (16 x 3) = 48) 

Molar mass of KHCO3 = 100g. 𝑀𝑎𝑠𝑠 =
0.04𝑚𝑜𝑙.𝑑𝑚−3

100𝑔.𝑚𝑜𝑙−1
.     =0.04 x  100g,     

 The mass of KHCO3 = 4.0g 

 

Example 6 

400g of a saturated solution were found to contain 80g of the solid solute at room 

temperature, what was the solubility of the solid at room temperature. JAMB 

Solution 

Solvent + solute = solution 

Solvent=? solute=80g of solid, solution = 400g.     𝑥 + 80𝑔 = 400𝑔.  Where x is the 

mass of the solvent. Collecting like terms, 𝑥 = 400𝑔 − 80𝑔.    𝑥 = 320𝑔 

This implies that 320g of the solvent dissolved 80gm,  1000g of solvent will dissolve? 

1000𝑔

320𝑔
 𝑥 80𝑔 =

1000

4
𝑔 .        = 250g of the solute per 1000g of the solvent 
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EXERCISE 

Solve the following problems. NB: all working must be clearly shown to score.  

1. When 100cm3 of a saturated solution of sugar at 80 0C was evaporated to dryness 

and 34.2g of dry solid was obtained. Calculate the solubility of the sugar at 80 0C. 

[molecular mass of sugar is given as 342grams] 

2. If 25g of calcium trioxocarbonate IV saturate 250cm3 of water at 30 0C, find the 

solubility of the salt at the same temperature. [Ca=40, C=12, O=16] 

3. 56grams of potassium hydroxide (KOH) saturates 100cm3 of water at 60 0C, 

compute the solubility of potassium hydroxide at 60 0C.     20 marks. 


