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Units

Task 1la: Identify which of the following units are written incorrectly and rewrite
them. in your PCD.
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1.1 Intro to the particulate nature of matter and chemical change

Applications and skills:

» Deduction of chemical equations when reactants and products are specified.
Guidance
Balancing of equations should inclu

« Application of the state symbols (s )

« Explanation of obsenable changes n physical properties and temperature during changes of state
Guidance

o Narmes of the changes of e

condensatio, sublimaton and dep

o The term ‘atent heat'is not required.

eezing, vaporization (evaporation and boling)
should be covered,

What is matter?

« Made up of particles such as atoms and molecules
« Occupies a volume

e Hasamass

Particles are in constant motion
(There are attractive forces between atoms and molecules)
JB\ira

What are the 3 sgat€s an€he sta {)‘)ﬂ%’lﬁmd?
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partides more spaced
inter-particle forces

+ particles close packed particles spread out

inter-particle forces inter-particle forces

strong, particles vibrate weaker, particles can negligible, particles move
in position slide over each other freely
fixed shape * no fixed shape « no fixed shape

+ fixed volume fixed volume no fixed volume

What are the names of the physical progesses between the.different states?

O =273 15k

Which units are commonly used to measure temperature? |\ = 27415 k

DC K % aC +273-15
-272.1%

The average kinetic energy of particles is directly proportional to the temperature in Kelvin.

Kinetic theory

Worked example
Which of th highe ki 3
A Heat100°C B Hat200°C

KE can be calculated using the following formula:
KE=Vamy?

So if different substances are found at the same temperature then there must be an inversely
proportional relationship between the mass and velocity.
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Kinetic theory - Heating water

Below is a heating curve for water (starting with ice), it shows what happens to the temperature
of the water as we heat it continually...
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"Intermolecular forces" - small forces of attraction between atoms or molecules.

How do we use changes of state in industry?

Freeze-drying |ngF’:;ﬁ:“ze-Drylng Process

1. Food is frozen Water vapor

2. Subjected to very low pressure e
3. This causes sublimation so the
food is dehydrated

4. Microbes need moisture to grow

This process can be applied in many other areas of industry. In particular, the
storage of pharmaceuticals.


https://www.youtube.com/watch?v=Rf9j0ztzcs4
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Chemical equations

As atoms are neither created nor destroyed during a chemical reaction, the total number
of atoms of each element must be the same on both sides of the equation. This is known as
balancing the equation, and uses numbers called stoichiometric coefficients to
denote the number of units of each term in the equation.

For example: hydrogen + oxygen — water @
2H, + 0O, —= 2H;O

coefficients
total on left side total on right side
hydrogen atoms + 4
oxygen atoms 2 2
2H, 4+ 0, 2H,0

Note that when the coefficient is 1, this does not need to be explicitly stated.

N, +7% H, — 7 NH,
QQ) ;
T %

Write an equation for the reaction of thermal decomposition of sodium
hydrogencarbonate (NaHCO,) into sodium carbonate (Na;CO3), water (H;0), and
carbon dioxide (CO,).

Solution

First write the information from the question in the form of an equation, and then
check the number of atoms of each element on both sides of the equation.

NaHCO; — Na;CO; + H;0 + CO,
total on left side total on right side

sodium atoms 1 2

hydrogen atoms 1 2

carbon atoms 1 2

oxygen atoms 3 6

In order to balance this we introduce coefficient 2 on the left.

2NaHCO; — Na;CO; + HyO + CO,

Finally check that it is balanced for each element.

Early ideas to explain chemical change in combustion and rusting included the 'phlogiston’ =
theory. This proposed the existence of a fire-like element that was released during these

processes. The theory seemed to explain some of the observations of its ime, although these

were purely qualitative. It could not explain later quantitative data shawing that substances

actually gain rather than lose mass during buming. In 1783, Lavoisiers work on axygen

confirmed that combustion and rusting involve combination with oxygen from the air, so

overtumning the phlogiston theory. This is a good example of haw the evclution of scientific

ideas, such as how chemical change occurs, is based on the need for theories that can be

tested by experiment. Where results are not compatible with the theory, a new theory must be

put forward, which must then be subject to the same rigour of experimental test.
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Exercises

2

Write balanced chemical equations for the following reactions:

(a) The decomposition of copper carbonate (CuCO;) into copper(ll) oxide (CuO) and carbon dioxide
(CO,).

(b) The combustion of magnesium (Mg) in oxygen (O,) to form magnesium oxide (MgO).

(c) The neutralization of sulfuric acid (H,5S0,) with sodium hydroxide (NaOH) to form sodium sulfate
(Na,SO,) and water (H,0).

(d) The synthesis of ammonia (NH;) from nitrogen (N,) and hydrogen (H,).

(e) The combustion of methane (CH,) to produce carbon dioxide (CO,) and water (H,0).

Write balanced chemical equations for the following reactions:

(a) K+ H20 — KOH + Hz (b) C2H50H + 02 = C02 + Hzo
(c) Cl,+KI=KCl+1, (d) CrO; = Cr,0; + O,

(e) Fe203 +C—>CO+Fe

http://www.sciencegeek.net/Chemistry/taters/EquationBalancing.htm
3


http://www.sciencegeek.net/Chemistry/taters/EquationBalancing.htm
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Atom economy

This describes the efficiency of a chemical reaction by comparing the amount of
useful product to useless products:

% atom economy = molar mass of useful products x 100
molar mass of products

(@) CyHyp+ 0, = CO,t HO, — =vsefdl
(b)NH, SO, —4NO %H,0, = uSe\ass

(c)3Cu SHNO 3 Cu(NO,), ANO, 4H,0, o
(d) H.0,+N.H: SNTHO 50, —
(e) C;H;N+0, > CO, +H,0+N,
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Elements, compound and mixtures
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Element, compound or
mixture?

Pure substance?
a. Pure element
b. Mixture of compounds
c. Pure element
d. Pure element
e. Mixture of elements

f. Mixture of elements

g. Pure compound
h. Mixture

Note: the term molecule can be used to describe something made of 2 or more atoms (of the
same type or different) that are chemically bonded together. Therefore sample C is a pure
molecule, B is a mixture of molecules but only B contains compounds

There are 2 types of mixture: $Au'

Homogeneous - has a uniform composition and properties
throughout. Usually can’t see the individual components.

e.g. salt water, a metal alloy MZO

Heterogeneous - non-uniform composition and varying \
properties. o’

e.g. water and oil

Mixtures can be separated by physical processes

How could we separate the following mixtures?
« Sand and salt

« Different fuels in crude oil

« Iron and sulfur

. Pigmgts in food colouring

CL\O,-‘,J,D \J h‘fl‘vj
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