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SOLUTIONS

Solution - a homogenous mixture of two or more substances in relative amounts
that can be varied continuously up to what is called the limit of solubility. The term
solution is commonly applied to the liquid state of matter, but solutions of gases and
solids are possible.

homogenous mixture

solute o *| solvent

NaCl Salt water Water
0,, CO,, H,0, Ar, etc Atmosphere N, (g)
Zn, Al, etc Brass Cu
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CONCENTRATIONS

Relative amounts
Solute and solvent
Solute and solution

Percent of solute in solution

V volume of solute

— = X 100%
V volume of
Molarity
_ moles of solute
~ liters of
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EXAMPLE

EXAMPLE 1: What is the molarity of a solution in which 68.28 g of CaBr, are dissolved
in 0.91 litres of the solution?
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EXAMPLE

EXAMPLE 2: How many grams of glucose (C;H,,0,, MM = 180.0 g/mol) are contained
in 0.600L of a 0.200M agueous solution of glucose?
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DILUTION

moles of solute n

~ liters of

add more solvent

Molarity = M, Molarity = M,
Moles of solute Moles of solute
n(1l)=M,xV, n(2)=M,xV,

SAME NUMBER OF MOLES OF SOLUTE !!!

n(1l)=n(2)

P Prifysgol Cymru
» Y Drindod Dewl Sant

" University of Wales
Trinity Saint David




- n
EXAMPLES M=% s Hou
EXAMPLE 1: You have a bottle of 12.0 M HCI. How much of this will you have to use
to make 1.25 L of 0.25 M HCI?
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EXAMPLES

EXAMPLE 2: Calculate the volume of 2.050 M copper (ll) nitrate that must be diluted
with water to prepare 750.0 mL of 0.8553 M solution.

Soluok~on 1: Solukion 2
M‘ = QO%M y\tl ~ O«ZS@);H
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CONCENTRATION

Mass percent mass of P
(w/w) mass of
mass of solvent
x 100
mass of
volume of
Volume percent x 100
(v/v) volume of
percent is ‘parts per hundred’
is part per
ppb is parts per billion
e o is part per
1‘
-

Relative amounts

mass of
x 100

mass of + mass of solvent

mass of solvent
x 100

mass of + mass of solvent

\e@e of
x 100
V01W

solute per

Common solution
solute per solution

solute per solution
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CONCENTRATION

Mole Fraction moles of
(%) total moles

moles of solvent

total moles

moles of

Molarity moles of
(M) L of
moles of
KG of SOLVENT
| -
=10} |
’ v —
-

moles of 4+ moles of solvent

moles of solvent
moles of + moles of solvent

TEMPERATURE INDEPENDENT!
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EXAMPLE

EXAMPLE 1: 4.6 g ethanol, C,H:OH, is added to 90.0 g of water to make a solution that has
a density of 0.95 g/mL. Calculate:

a) mass percent of ethanol

b) ppm (ethanol) by mass

c) mole fraction of water

d) molality]

e) molarity

a) mass percent of ethanol

mass of 100 = — 08 100 = 4.9%
mass of * T 46g+900g B

b) ppm (ethanol) by mass

I ] TS Of 1000 000 +og 1000 000 = 48.626 49,000
= ———s ] — = ; ’
| T Ol X 46g+900g " ppm ( L
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EXAMPLE

c) mole fraction of water

moles of solvent _ moles ofwater . 5.0 mol = los
total moles ~ moles of ethanol + moles of water ~ 0.1mol + 5.0 mol
moles water =90.0 g + 18 g/mol = 5.0 mol
moles ethanol (C,H.OH) = 4.6 g + 46 g/mol = 0.1 mol
d)
moles of solvent 01 mol A
KG of SOLVENT _ 0.090kg
e) molarity
moles of solute 0.10 mol oo
L of solution ~ 0.0996L
I
={—s ]
- density = 0.95 g/mL = mass / volume
e ? 0.95 g/mL = (94.6 g / vol
b Vol =94.6 / 0.95 g/mL = 99.6 mL  heriviy
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EXAMPLE (CONVERSION)

EXAMPLE 2: A solution of potassium chloride that is 8.2% by mass has a density of
1.08 g/mL. Calculate the molarity of the solution

moles of solute

L of solution

8.2 g KCl 1.08 g/mL =100 g / vol
/74.5 g/mol Vol =100/ 1.08
=0.11 mol KCI =92.6 mL

= (0.0926 L solution

i — 0.11 molKCl e
~0.0926 L solution
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