
Mixtures and Solutions 

Chemistry Ch 14 



Objectives 
 Compare the properties of suspensions, colloids, and 

solutions 
 

 Identify types of colloids and types of solutions 
 

 Define Solubility 
 

 Understand what factors affect solubility 
 

 Describe the concentrations of solutions 
 

 Calculate the molarity of solution 
 

 Determine the boiling point elevation and freezing point 
depression of a solution 

 



Solutions 
 Solution  

– Homogeneous mixture of two or more 
substances that exist in a single phase. 

– Is formed when one substance disperses 
uniformly throughout another 

– May be solid, liquid or gaseous 

 Air is a solution that consists of nitrogen, 
oxygen, and CO2 

 Copper in zinc (Brass) 

 

 2 main parts of any solution 

 Solute – the component that is dissolved in 
the solvent 

– example: Sugar in kool-aid 

 Solvent – the component into which the 
solute is dissolved and it is usually present 
in a greater concentration. 

 

 

 



Solutions 
Solubility (S) - amount of a substance that dissolves in a 

given amount of solvent at a given Temp and pressure 
to produce a saturated solution 

 

 Two main solvents 

– Polar Solvents – for example water – solvents that 
have a charge or uneven distribution of electrons. 

– Nonpolar Solvents – for example oil – solvents 
that have an even distribution of electrons on the 
molecules. 

 

– Like dissolves like in most cases – polar solvents 
will dissolve polar molecules (for example water 
dissolving salt). 

 



How Does a Solution Form?  
 Ionic solid dissolving in water 

– Each ion is surrounded by solvent molecules 

– Solvent molecules attracted to surface ions 

 

 



Type of Homogenous Mixtures 

 Solutions 

– Can have color but are transparent 

– The mixture remains stable and does not separate after standing 
for any period of time 

– The particles are so small they cannot be separated by filtration  

 



 Colloid 

– Particles larger than individual ions or molecules, between 100 and 
1000 nm in size, still but too small to be settled out by gravity. 

– They never settle and they cannot be separated by filtering 

– Scatter light 

– Examples: gelatin, fog, smoke, and shaving cream, milk.  

 

Type of Heterogeneous Mixtures 



Tyndall Effect 
 Colloidal suspensions can scatter 

rays of light. 

 This phenomenon is known as the 

Tyndall effect 



Type of Heterogeneous Mixtures 
Suspensions 
 Have much larger particles: 

– usually over 1000 nm.  
 Particles in a suspension will settle on standing 
 can often be separated by a filter 
 may scatter light, but they are usually not 

transparent.  
 Examples: muddy water, Paint, Some medicines, 

like Pepto-Bismol.  

 Miscible – 2 liquids that dissolve in each other 

 Immiscible – 2 liquids that do not dissolve in each other 

 An emulsion is a mixture of two immiscible  (unblendable) substances. 

One substance  is dispersed in the other 

– Examples of emulsions include butter and margarine, milk and 

cream, espresso, mayonnaise 



3 Factors that influence the rate at which 

a solute dissolves in a solvent  
1. Stirring of the solution  

• How:  Helps to move the solute particles 
away from the solid solute 

• Affects only the rate of a solute dissolves 

• Does not affect amount that dissolves 

 

 

 

2. Particle size of the solute 

• How:  Increases the surface area 

• Affects rate 

• Doesn’t affect amount that dissolves 



3 Factors that influence the rate at 

which a solute dissolves in a solvent 
3. Temperature of the solvent 

• How:  Speeds up the molecules 

• Affects rate 

• Affects amount 

 

 

 

• The opposite is true of gases. Higher 
temperature drives gases out of solution. 

 Carbonated soft drinks are more 
“bubbly” if stored in the refrigerator. 

 Warm lakes have less O2 dissolved in 
them than cool lakes. 

 



Gases in Solution 

 The solubility of 

liquids and solids 

does not change 

appreciably with 

pressure 

 

 But, the solubility of a 

gas in a liquid is 

directly proportional to 

its pressure. 

Increasing pressure 

above solution forces 

more gas to dissolve. 

 Henry’s law – As the 

pressure of the gas above a 

liquid increases, the 

solubility of the gas in the 

liquid increases 

 S= solubility of a gas in a 

liquid 

 P= pressure of a gas above 

the liquid 

  S1   =  S2 

  P1        P2 

 



Concentration  
 Concentration is the measure of the amount of solute that is 

dissolved in a quantity of solvent. 

– Qualitative values 

 Dilute solution – low concentration of solute 

 Concentrated solution – high concentration of solute 

 

 The amounts of solute and solvent in Solution are described by: 

– Molarity concentration 

– Percent solution 

– Molality concentration 

– Mole fraction 

 

 Molarity (M) or Molar Concentration– the number of moles of a 
solute dissolved per liter of solution. 

  Molarity (M)  =  moles of solute 

     Liters of solution  

– Because volume is temperature dependent, molarity can change 
with temperature 

 



Degrees of Saturation 
 Unsaturated 

– The solvent is capable of dissolving more solute 

– No solid remains in flask 

 

 Saturated 

– The solvent has dissolved the maximum amount of 
solute that it can at the given temperature 

– Undissolved solid remains in flask 

– Solution is now in a state of Dynamic equilibrium 

 The process of dissolving and precipitation are 
happening at the same rate. 

 



Degrees of Saturation 

 Supersaturated 

– The solvent contains more solute than it can theoretically hold at a 

given temperature. 

– Formed by heating a solution and dissolving more solute, then 

cooling down slowly.  

– These solutions are unstable and crystallize readily 



Making Solutions 
1. Determine the number of 

grams of solute that are 
needed to make the desired 
solution 
 

2. Weigh out the correct mass of 
the solute to prepare the 
solution 
 

3. Fill a flask, graduated 
cylinder, etc to half the 
volume of the solution (The 
total volume of the solution is 
solute + solvent) 
 

4. Combine the solute and 
solvent.  Add the remaining 
solvent to the desired volume 
of solution 



Step 1:  Change mL to L. 
  

What mass of oxalic acid, H2C2O4, is required to make 250. mL of a 

0.0500 M solution? 

Molarity Example 

250. ml 

1 ) 

) 1 L 

1000 ml 
) 

) 

= 0.250 L 

Step 2:  Calculate grams 

.0500 moles H2C2O4 

1 L 
) 

) .250 L 

1 ) 

) 90.0 g H2C2O4 

1 mole H2C2O4 
) 

) 

= 
1.13 g 

H2C2O4 



Concentration 
Dilution Equation:  M1V1 = M2V2 

 

Percent solution -  concentration of the solute is expressed as a % of the 
solution by volume.  

  Percent by volume = volume of solute  x 100% 

     Solution volume  

 

 

Molality (m)   

 Because neither moles nor mass change with temperature, molality 
(unlike molarity) is not  temperature dependent 

 

 



On adding a solute to a solvent, the properties of the solvent are 

modified. 

 Melting point   decreases 

 Boiling point    increases 

 Osmosis    Is possible 

 

These changes are called COLLIGATIVE PROPERTIES.  

– Are physical properties of solutions that are affected by the 

number of particles but not by the kind of dissolved solute 

particles 

Colligative Properties 



Change in Freezing Point  

The freezing point of a solution is 
LOWER than that of the pure solvent 

Pure water 
Ethylene glycol/water  

solution 
 

 Lowering the freezing 
point of water by the 
addition of a solute 

– ex. salt. 

 Used on icy 
roads in winter 

 

Change in Boiling Point 

 The addition of a solute to a liquid solvent will usually raise the boiling 

point of the solvent. 

– Adding salt to boil water when cooking 

 



Osmosis 
 Osmosis: the movement of 

solvent particles through a 

semipermeable membrane 

from a region of lower solute 

concentration (higher solvent 

concentration) to a region of 

higher solute concentration 

(lower solvent concentration). 

 

Water tries to equalize 

the concentration on 

both sides until 

pressure is too high. 



Key Concepts 

 The individual substances in a heterogeneous mixture remain distinct 

 

 Two types of heterogeneous mixtures are suspensions and colloids.  

 

 Brownian motion is the erratic movement of colloid particles 

 

 Colloids exhibit the Tyndall effect.  

 

 A solution can exist as a gas, a liquid, or a solid, depending on the 
solvent.  

 

 Solutes in a solution can be gases, liquids, or solids 

 

 Concentrations can be measured qualitatively and quantitatively 



Key concepts 

• Molarity is the number of moles of solute dissolved per liter of solution. 

 Molality is the ratio of the number of moles of solute dissolved in 1 kg 
of solvent 

• The number of moles of solute does not change during a dilution. 

  M1V1 = M2V2 

• The process of solvation involves solute particles surrounded by 
solvent particles. 

 Solutions can be unsaturated, saturated, or supersaturated.  

 

 Henry’s law states that at a given temperature, the solubility (S) of a 
gas in a liquid is directly proportional to the pressure (P) of the gas 
above the liquid. 

 



Key concepts 

 Nonvolatile solutes lower the vapor pressure of a solution 

 

 Boiling point elevation is directly related to the solution’s molality. 

     ∆Tb = Kbm 

 

 A solution’s freezing point depression is always lower than that of the 
pure solvent. 

     ∆Tf = Kfm 

 

 Osmotic pressure depends on the number of solute particles in a given 
volume. 

 



Example: Saturated and 
Unsaturated Fats 

Unsaturated fats have at least one double bond 
between carbon atoms; monounsaturated means 
there is one double bond, polysaturated means 
there are more than one double bond.  Thus, 
there are some bonds that can be broken, 
chemically changed,  and used for a variety of 
purposes. These are REQUIRED to carry out 
many functions in the body.  Fish oils (fats) are 
usually unsaturated.  Game animals (chicken, 
deer) are usually less saturated, but not as much 
as fish. Olive and canola oil are monounsaturated. 

 

Saturated fats are 
called saturated 
because all of the 
bonds between the 
carbon atoms in a fat 
are single bonds.  
Thus, all the bonds 
on the carbon are 
occupied or 
“saturated” with 
hydrogen.  These are 
stable and hard to 
decompose.  The 
body can only use 
these for energy, and 
so the excess is 
stored.  Thus, these 
should be avoided in 
diets.  These are 
usually obtained from 
sheep and cattle fats.  
Butter and coconut 
oil are mostly 
saturated fats. 



Dilution 

 Dilution is the process of taking a more concentrated solution and adding 
water to make it less concentrated. The more concentrated solution before 
the dilution is performed is known as the stock solution.  

 You can relate the concentration of the stock solution to the concentration of 
the diluted solution using the equation below:  

 M1V1 = M2V2 

 where M is molarity  

 V is the volume, in liters, of the solution.  

 

Example: 

How much concentrated HCl ( 12.5 M HCl) is required in order to prepare 1 L of 
a 1 M solution? 

 Minitial Vinitial = Mfinal Vfinal 

 ( 12.5 mole / L ) Vinitial = ( 1 mol / L )( 1 L ) 

 Vinitial = 0.080 L = 80 ml 



Osmosis 

 Semipermeable membranes allow some particles to 
pass through while blocking others. 

 

 In biological systems, most semipermeable 
membranes (such as cell walls) allow water to pass 
through, but block solutes. 

 

 Semipermeable membrane: A membrane with tiny 
pores that are big enough to allow solvent molecules 
to pass through them, but not big enough to allow the 
passage of large solute molecules. Example: a cell 
wall! 

 


