Solution Concentration Terms A
Four Analytical Lenses for Chemical Solutions N
NG

Mole Fraction

L

Molarity : - Molality




Defining the Chemical Solution

The physical reality of concentration

Dilute
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Solution

Concentrated

A majority of reactions in laboratories are carried out in solutions. Concentration expresses the exact amount
of substance (solute) present in a given volume or mass of the mixture.




The Concentration Matrix A

Comparing the four measurement paradigms
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JEE Insight: Any concentration term involving volume (Molarity) changes with temperature. Terms
involving only mass or moles remain strictly constant regardless of thermal conditions.
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The Formula Bank

Mathematical definitions of concentration

Mass %

mass of solute
Mass % = —— %X 100
mass of solution

Molarity (M)

moles of solute
volume of solution in L
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Mole Fraction (x,)

Na
nA+ Ng

Xp =

Where n = number of moles
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Molality (m)

moles of solute

in kg
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‘The Molarity vs. Molality Trap A
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A critical distinction in the denominator

Molarity (M) Molality (m)
—

TOTAL VOLUME OF
_|«~ SOLUTION = 1L

e MASS OF SOLVENT
" " ONLY = 1kg

Molality divides exclusively by the mass of the solvent. Never use the

g EXAMINER TRICK: Molarity divides by the volume of the entire solution.
total solution mass for molality calculations!
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Mini Application: Dilution é%

Preparing solutions of desired concentration

(\ + 800 mL Water
+ (Solvent)

L
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M, =0.2 M
V, = 1000 mL
M,V = MV,
(Moles before dilution = Moles after dilution)
Km—'—'—_ —'—-—mj

When diluting a stock solution, the amount of solvent increases, but the total
moles of solute (0.2 mol) remains absolutely unchanged.




The Denominator Heuristic é%

Four terms, four bottom lines

| ALL NUMERATORS = AMOUNT OF SOLUTE ]

Mole Frac Molality
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TOTAL MASS TOTAL MOLES TOTAL VOLUME MASS of SOLVENT
of Solution of Solution of Solution (L) ONLY (kg)

Final Synthesis: In chemistry concentration terms, you are always evaluating the
solute. To remember the formula, just ask yourself: What am I dividing it by?
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