
Chapter 5

Solutions of non-
electrolytes



Solutions of non-electrolytes

• Material may be mixed together to form 
solutions.

• The solutions may be

• True solution

• Colloidal solution

• Coarse dispersion



True solution

• A mixture of two or more components to form 
homogenous system (one phase) such as:

• Ethanol- water

• Sucrose – water

• Where the molecules of small amount (solute) 
disappear between the molecules of big 
amount component (solvent)



Colloidal solution
• A mixture of components which form heterogeneous

system (two-phases) or homogenous system (one 
phase)

• The diameter of colloidal particles is between true 
and coarse dispersion, roughly (10–5000)Å

• Examples:
• Silver protienate in water heterogeneous colloidal
• Sodium carboxymethyl cellulose in water 

homogeneous colloidal
• The solution of two components is binary solution. 

The greater amount of component is call solvent and 
the lesser amount is solute



Coarse dispersion

• A mixture of components which form 
heterogeneous system (two-phases), 
emulsions (L+L) or suspension (S+L)

• . The diameter of particles is larger than 
0.1Mm (1000Å) in



Properties of solution 

• In general the physical properties of substance may 
be classified as:

• 1- Additive properties: which are depending the 
total contribution of atoms in molecules such as Mw

• 2- Constitutive properties: which are depending on 
the arrangement, number and kind of atoms in the 
molecules.

• Many physical properties are (partly constitutive and 
partly additive properties) such as refraction of light, 
electrical properties, surface characteristic, solubility 
are constitutive properties. 



• 3- Colligative properties:

• which depend on the number of particles in 
the solution. It is same for equal
concentrations of different non electrolyte 
solution, such as:

• Osmotic pressure (π), vapor pressure (v.p.) 
depression of freezing point (ΔTf), elevation of 
boiling point (ΔTb) are same for same 
concentration of non electrolyte solution  



Types of solutions:
solutions maybe classified according to the state of solute and solvent, they are 9 types 



Classification of solutions

• Solution can be classified in two main solution

• 1- Non electrolyte: which is don’t yielding ions 
when dissolved in water therefore don’t conduct 
an electric current through solution. Such as: 
(sucrose, glycerin, Naphthalene and urea) 

• Non electrolyte produce the same colligative 
effects at the same concentration of solution.   



2- electrolytes:

• Electrolyte substance which are forming ions in 
solution, conduct the electric current, produce 
greater colligative properties (such as ΔTb and 
ΔTf) than non electrolyte of the same 
concentration.

• (HCl aq, NaCl aq, Ephedrine aq, phenobarbital aq)



Subdivided of electrolyte solutions

• 1- strong electrolyte which completely ionized 
at (0.1 M) concentration 

• HCl, NaCl,  NaOH, ……

• 2- Weak electrolyte which is partially ionized at 
(0.1 M) concentration.

• HOAC, NH4OH, Ephedrine aq, phenobarbital aq



Concentration expression 

• 1- Molarity: (M) number of moles of solute in one 
liter of solution

• M= n/V(L) =W(g)/Mw (g.mol-1) x 1000 cm3.L-1/V cm3         mole.L-1

• 2- Normality: (N) number of equivalents of solute 
in one liter of solution.

• N= n.of eq./V(L)= W(g)/eqw (g.eq-1) x 1000 cm3.L-1/V cm3       eq.L-1

Mw Eq w

H2SO4 98 49

Na2CO3 106 53

HCl 36.5 36.5



• 3- Molality: m number of moles of solute in one 
Kg of solvent.

• m= n.moles/ Wsolvent

=Wsoluteg/Mw(g.mol-1)X1000 g.kg-1/Wsolventg



4- mole fraction  X

• The ratio of moles of one constituent (solute) of 
solution to the total moles of all constituents 
(solute + solvent).

• X1= n1/(n1+n2),                 X2= n2/(n1+n2)

• Always:  X1+X2+……..Xi =1 the total mole fraction is unity

• 5- mole percent: number of moles of constituent in 
100 mole of solution 

• % mole/mole= X* 100%



• 6-Percent by weight: number of grams of solute 
in 100 gram of solution

• %w/w= W solute g/wsolute g+wsolventg) x 100% 

• 7-Percent by volume: number of mL of solute in 
100 mL of solution.

• % V/V= V1 mL/(V1mL+V2mL)  , 1=solute

2= solvent

• 8- percent: number of g of solute in100mL of 
solution

• %W/V= W1/V mL of solution * 100%



• 9- milligram percent: number of mg of solute 
in 100 mL solution.

• %mg=W1 mg/V mL solution x 100%

• 10- part per million (ppm)

• Ppm = W1 mg/VL solution=W1Mg/V mL solution

• 1 percent = 104 ppm= 107 ppb









Ideal and real

solution



• An ideal gas defined as no interaction

• Ideal solution defined as no change in properties of 
components at mixing to form a solution. No heat 
evolved or absorbed and no change in volume,  (no 
shrinkage or expansion)

• Ideality in gas is complete absence of interaction

• Ideality in solution is the complete uniform of 
attractive force. So that:

• Pt=p0
1X1+p0

2X2

• Vt=V0
1X1+V0

2X2

• ΔHt= ΔH0
1X1 +ΔH0

2X2

• Ꞃt =Ꞃ0
1X1+Ꞃ0

2X2



When we mixed

• 100mL MeOH +100mL EtOH=200mL solution

• No change in heat

• but

• 100mL H2SO4 +100 mL H2O=180 mL solution

• With evolution of heat

• That mean in ideal solution

• Cohesive attraction=Adhesive attraction
• Cohesive :between same type of molecules

• Adhesive: between deferent type of molecules




