Analytical Chemistry
1%t Class
Fourth Lecture. Analytical Chemistry
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B-Volume Percentage Concentration: No. of mL of solute in 100 mL

of solution
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C-Weight Percentage Concentration: No. of g of solute in 100 g of

solution.
Jslaall Gy a) 2100 B el Glal e ae 1A el Ay gial) dpadl) -z

th of solute

% W/W= x100
th of solution

ploall laall &5y
100 x =%W/W

pl AL Jslaall 0139
(i) + i) ¢y = Jslaall ¢y 9 :Akaadla

Ex: Calculate the percentage ratio for solution result from dissolving 5 g of
Sodium hydroxide in 0.25 L of solution

Wt, of solute 3

%W/V= x100 =
VL of solution 250

x100 =2%




Ex: Calculate the percentage ratio for solution result from addition of 200 mL of
Methanol to 400 mL distilled water.

V. of solute

% V/IV= x100
V1 of solution
200
% V/IV= x100 =33.333%
200 + 400

Ex: Calculate the No. of g of glucose solution in 800 mL industrial solution, if its
percentage ratio is 15%

Wi, of solute
%W/V= x100
V1 of solution
Wt, of glucose
15 = x 100 =120g
800

Gram (g) = 1000 Milligram (mg)
Milligram (mg) =1000 Microgram (pg)
Microgram (pg) = 1000 Nangram(ng)
Liter (L) = 1000 Milliliter (mL)
Milliliter (mL) = 1000 Microliter(nL)
Microliter(pL) = 1000 Nanoliter(nL)
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Nz, NO, C;Hg, N2Os, CgH1804N,S, CO;, H,0,, Ca(NOs);, Al(COs);, MgS04.7H,0,
H250,, C2HsOH, Zn(NOs);, CsH1206, CsH10N4O2
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(H=1, C=12, 0=16, Mg= 24.3, Al= 27, N= 14, S=32.1, Ca=40.1, Zn= 65.4)

Sol.

Mwnz = (2 x 14) =28 g/mol

Mwno = (14) + (16) =30  g/mol

Mwcns=(2x12)+(6x1)=30 g/mol

Mw csHisoanas = (8 x 12) + (18 x 1) + (4 x 16) + (2 x 14) + (1 x 32.1) =238 g/mol

MW az(cosps = (2 x 27) + 3[(1 x 12) + (3 x 16)] =234 g/mol

MW mgsoa.7H20 = (1x243)+(1x32.1)+(4x16)+7[(2x1)+(1x16)] =246.4 g/mol

NaCl, Naz504 - : b W (Fw) dimall 0)g drgl /JGe
0= 16, Na=23,5=32, Cl=35.5 -:d)Jl olisYl ollle
Sol.
FW naci = 23 + 35.5 = 58.5 amu

FW naz2sos= (2 x 23) + 32 + (4 x 16)= 142 amu
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Types of Solutions

Define Solution

A solution is defined as

a homogenous mixture which mainly comprises two components namely
solute and solvent.

For example, salt and sugar is a good illustration of a solution. A solution can be
categorized into several components.

TYPES OF SOLUTIONS [BBYJU'S

Solvent Solute Solution

> Byjus.com

In solid solutions, solute and solvent are in the solid-state. For example ceramics
and polymer blends. In liquid solutions, solid, gas or liquid is mixed in a liquid state.
Gaseous solutions are usually homogenous mixtures of gases like air. Depending
upon the number of solutions and solutes, it can be classified into dilute and
concentrated solutions.



Different Types of Solutions

Depending upon the dissolution of the solute in the solvent, solutions can be
categorized into supersaturated solution, unsaturated and saturated solutions.

» A supersaturated solution comprises a large amount of solute at a temperature wherein
it will be reduced, as a result the extra solute will crystallize quickly.

» An unsaturated solution s a solution in which a solvent is capable of dissolving any more
solute at a given temperature.

» A saturated solution can be defined as a solution in which a solvent is not capable of
dissolving any more solute at a given temperature.

The solutions are of two forms, depending on whether the solvent is water or not.

» Aqueous solution - When a solute is dissolved in water the solution is called an aqueous
solution. Eg, salt in water, sugar in water and copper sulfate in water.

» Non-aqueous solution - When a solute is dissolved in a solvent other than water, it is
called a non-aqueous solution. Eg, iodine in carbon tetrachloride, sulphur in carbon
disulfide, phosphorus in ethyl alcohol.

Solutions are spoken of as having two components, the solvent and the solute.
Another classification of the solution depends on the amount of solute added to the
solvent.

» A dilute solution contains a small amount of solute in a large amount of solvent.

» A concentrated solution contains a large amount of solute dissolved in a small amount of
solvent.



Homogenous and Heterogeneous Solutions

Homogeneous solutions are solutions with uniform composition and properties
throughout the solution. For example a cup of coffee, perfume, cough syrup, a
solution of salt or sugar in water, etc.

Heterogeneous solutions are solutions with non-uniform composition and
properties throughout the solution. A solution of oil and water, water and chalk
powder and solution of water and sand, etc.

Examples
U [AEER
Solute Solvent Solution is called as Example
Gas | Liquid Foam Whipped cream
Liquid| Liquid Emulsion Mayonnaise
Liquid| Solid Gel Gelatin
Solid | Solid Solid sol Cranberry glass
Solid | Gas Solid aerosol Smoke




