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TABLE 11.1

Various Types of Solutions

State of State of State of
Example Solution Solute Solvent
Air, natural gas Gas Gas Gas
Vodka in water, Liquid Liquid Liquid
antifreeze
Brass Solid Solid Solid
Carbonated water Liquid Gas Liquid
(soda)
Seawater, sugar Ligquid Solid Liquid
solution
Hydrogen in Solid Gas Solid

platinum







Solution Composition

moles of solute

Molarity (M) =
olarity (M) liters of solution

mass of solute

2. M isht = — x 100%
ass (weight) percent mass of solution ’

moles 5

Mole fraction = , ,
(a) total moles 1n solution

moles of solute

4.  Molalit =
olality (m) kilograms of solvent
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Molality = n,/w, mol of solute/kg solvent
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Concentration Units
Molarity (M)

moles of solute

moles of solute

mass okg)

m =



What is the molality of a 5.86 M ethanol (C,H;OH)
solution whose density is 0.927 g/mL?

moles of solute moles of solute
m = M =
mass of solvent (kg) liters of solution

Assume 1 L of solution:
5.86 moles ethanol = 270 g ethanol
927 g of solution (1000 mL x 0.927 g/mL)

mass of solvent = mass of solution — mass of solute
=9279g—-270g=657g=0.657 kg

moles of solute  5.86 moles C,H;OH

m = =8.92m

mass of solvent (kg) 0.657 kg solvent
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The Fundamental SI Units

Physical Quantity Name Abbreviation
Mass kilogram kg
Length meter m

Time second S
Temperature Kelvin K
Electric Current Ampere A
Amount of Substance mole mol

Luminous Intensity candela cd



TABLE 1.2 The Prefixes Used in the Sl System (Those most commonly
encountered are shown in blue.)

Exponential
Prefix Symbol Meaning Notation*
exa E 1,000,000,000,000,000,000 10
peta P 1,000,000,000,000,000 10"
tera T 1,000,000,000,000 10"
giga G 1,000,000,000 10°
mega M 1,000,000 10°
kilo k 1,000 10°
hecto h 100 10?
deka da 10 10
— — | 10°
deci d 0.1 10!
centi c 0.01 1072
milli m 0.001 1073
micro 0 0.000001 10°°
nano n 0.000000001 1077
pico p 0.000000000001 1071
femto f 0.000000000000001 107
atto a 0.000000000000000001 1ot
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Figure 1.7: Common types of laboratory
equipment used to measure liquid volume.
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Figure

1.8: An
electronic

analytical

balance.




Figure 1.9:
Measurement
of volume
using a buret.
he volume Is
read at the
bottom of the
liquid curve
(called the
meniscus).
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Temperature

» Celsius scale = °C
»Kelvin scale = K
» Fahrenheit scale = °F



Temperature

T +273.15

T x - + 32°F
5°




Fahrenheit Celsius Kelvin

Boiling M (M M

point
o amE o L[]
ofwaterﬁ—-.u 212 Fﬁ— - 100 C—(r = 373.15K
180 100
Fahrenheit Celsius 100
degrees — degrees— kelvins —
Freezing
point
of water \ 32°F \ —0°C Nl 273.15K
~H —40° F——— 1 —40° C—— 1 233.15K
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Density

»Density is the mass of substance per unit
»volume of the substance:




