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LECTURE One

Solutions : Homogenous mixture for two or more substances ,
one of them called solute and the other one is the solvent .

# The solute is an active substance in reaction and the solvent is
active.

# There are many solutions formed by dissolving gasses in liquids
like CO2in water .

# Homogenous solution : Apartial homogenous mixing for two or
more substances that will not react chemically with each other.

# Hetrogenous solution : Represent with suspended and
colloidal
solution.

# Aqueous solution : is the solution in which water is the solvent .

# Nonaqueous solution : when the solvent is any substance
except
water.

Classification of solutions are depends upon :

a) nature of molecules (or the volume of atoms or molecules of
solute) ,these solutions are :

1) True solution.
2) Suspended solution.
3) Colloidal solution.

b) solute concentration in solution , it can be classified into :
1) saturated solution.

2) unsaturated solution.

3) super saturated solution.

Units of weight and concentration:




Concentration of solution : is the weight of solute dissolved in a
given amount (volume or weight) of solvent.

Weight of solute can be expressed by :

1) physical units , e.g. gram(g) , milligram(mg) , kilogram(kg).
2) chemical units : - includes ,

a) g- atomic weight.

b) g- molecular weight.

c) g- formula weight.

d) g- ionic weight.

e) g- equivalent weight.

Mole : is the summation of the atomic weight in grams for all of the
atoms in the chemical formula for the species,.
No. of moles =Mw(g)/M.wt(g/m)

Methods for the expression of concentration of solutions :
There are several methods for express the concentration of
solutions :

1) Molarity (M) : moles of solute contained in one liter of solution

or mol/L or ml.mol/ml

2) Normality (N) : number of g-equivalent weight of solute that are
contained in a liter of solution.




General principles to calculate the equivalent weight :

a) for acids :

M.wtof acid

no.of H+ active

eq.wt of acid =

There are many types of acids :

1) mono basic acid : HCI, HNO3 , HF, ........... ect.
2) dibasic acid : HSO4, HS , H2SOs3, ........ .. ect.
3) tribacicacid : H3POy, oo ect.
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b) for base :

M.wt of base

no.of OH— active

eq.wt of acid =

HCI + NHsOH — NH4CI + H,0

M.wt of NH40H 35
eq.wt. of NH,OH = ———— = 22

no.of OH- active 1

35

Ca(OH); + H2S04 — CaS04 + H,0
eq.Wt.Of Ca(OH)Z .




d) for salts :

M.wt of salt

no.of positive ion or no.of negative ion

eq.wt of salt =

Ag'NOs3” + H'CI" — Ag'CI" + H'NOy’
Mwt of Ag+NO3-
1

eq.wt. of Ag'NO3™ =

M.wt

eq.wt. of Ag,’0?=

M.wt
3

eq.wt. of AI**P0O,>=

M.wt
6

eq.wt. of Caz*?(POy),> =

f) for complex ion :

M.wt
no.of charges

eqg.wt. of complex ion =

Ag + 2NH3; — Ag*(NH;),

M.wt

eq.wt. of Ag"(NH3)2 =

Cu*? + 4NH; — Cu(NH,),?

M.wt

eq.wt. of Cu(NHs)s? =




