Chapter 7: Energy changes
Knowledge organiser

During a chemical reaction, energy transfers ‘When chemists say energy is transferred from or to “the MOrE Snerdy
oocur. surroundings” they mean “everything that isn't the reaction™ temparaturs of * oxidation e self-heating cans released when
Energy can be transferred: For example, imagine you have a reaction mixture in a test axothermic tothe surroundings | the surroundings * combustion T '“Ekif"‘d bonds than
s tothe surroundings - exothermic tube. Iif you measure the temperature in the test tube using a INCrEaSES « neutralisation required to break
« from the surroundings - endethermic thermometer, the thermometer is then part of the surmoundings. # ; bonds
This energy transfer can cause a temperature : "H-;me,'":;mft;rtm:m:ds = I:UEE.EE infemperaisre. the temperaturs of decompesition ) .esssns-g;_y releassd
chian reaction in the test tube is exothermic. . from the - * sports injury whan making boneds
BE. _ endothermic the surroundings & citeic acid and .

. - ; . = If the thermometer records a decrease in temperature, the surroundings y packs than requirad to
Energy is abways conse i chiemical reactions. reaction in the test tube is endathermic decraases sedium hysdrogen break bonds
This means that there is the same amount of . carbonate

energy in the Universe at the start of a chemical
reaction as at the end of the chemical reaction.
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exnthermic reaction endoiharmic mactiet In a metal displacement reaction, Dn_emet_alis oxidised - it Iqsesel_a:tmnsThese electrons A battery is formed of two
are transferred to another metal, which gains the electrons and so is reduced. or maore cells connected in
actreation .
Energy, “.'::_I_‘;;: By using a chemical cell to conduct this reaction, the electron’s movement generates a el

A reaction profile shows whether a
reaction is exothermic or endothermic.
The activation energy is the minimum
amount of energy that particles must
have to react when they collide.
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Bonds (HT only)

Atoms are held together by strong chemical bonds.

In a reaction, those bonds are broken and new

ones are made between different atoms.

« Breaking a bond requires energy so is
endaothermic.

= Making a bond releases energy so is exothermic. 4

Bond calculations

-

progress of reaction progress of reaction

Breaking bonds

If a lot of energy is refeased when making the bonds and anly
a little energy is required to break them, then overall energy is
released and the reaction as a whole is exathermic.

Making bonds

If a little energy is released when making the bonds and a lot
is required to break them, then overall energy is taken in and
the reaction as a whole is endothermic.

Different bonds require different amounts of energy to be broken (their bond energies). To work out the

overall energy change of a reaction, you need to:

1 work out how much energy is required to break all the bonds in the reactants
2 work out how much energy is released when making all the bonds in the products.

overall energy transferred = energy required to break bonds — energy required to makes bonds

= A paositive number means an endothermic reaction.
» Anegative number means an exothermic number.
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current.

In the cell shown, the zinc atoms from the
electrode lose electrons, turn into ions, and
move into the solution.

The electrons travel through the circuit to
the copper electrode, causing the LED to
light up.

Once at the copper electrode, a metal ion cm:.;
from the solution will pick the electrons up
and become a metal atom.

The greater the difference in reactivity
between the two metals in the cell, the

greater the potential difference produced.

= Some batteries are
rechargeable. An external
electric current is applied,
which reverses the reaction.
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« Some batteries, like
alkaline batteries, are not
rechargeable because the
reaction is not reversible.
Once the reactants are
used up, the chemical
reaction stops and no
maore potential differences

are released.

Hydrogen fuel cells

Fuel cells use a fuel and oxygen from the air to
generate a potential differance.

Hydrogen fuel cells generate electricity from

Advantages
= the only waste is water
= do not nead to be

-

hydrogen and oxygen. The averall reaction is: electrically recharged
2H,(g) + O,(g) = 2HOM)
The hydrogen is axidised to produce water. Di-sadvant,ag
+ hydrogen is highly
There are different types of hydrogen fuel cell. In flammable and
alkaline fuel cells, the half equations are below: + difficult ta store

« 2H,(g) + 40H (ag) — 4H O + 4e
s Oyig) + 2H,0(1) + 4~ = 40H (aq)

+ hydrogen is often
produced from non-
renewable resources
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Make sure you can write a
definition for these key terms.

activation energy battery

bond energy chemical cell
combustion endothermic
exothermic fuel cell
neutralisation oxidation
reaction profile  rechargeable

thermal decomposition




