Exhothermic and Endothermic Reactions / Activation Energy / Catalysts
(A First Year Blog for the week commencing the 3rd of November 2019)

• Let’s start by looking at the difference between Exhothermic reactions and Endothermic reactions,
and then we will look at Activation Energy, Ea. The symbol “H” represents Enthalpy1.
• An EXHOTHERMIC Process
is one where ∑ H for the Reactants (cf footnote 2) > ∑ H for the Products (therefore ∆H is
negative3), and please note that even though
∑ H for the Reactants is MORE than ∑ H for the Products
nevertheless the reactant molecules CANNOT react and give out energy unless they are given the
initial extra amount of energy Ea (Ea being the Activation Energy).
• In an Exhothermic process, energy is given off by the reaction – but, even so, it takes an extra
amount of energy to START the reaction off in the first place! Just imagine your gas cooker at
home. At room temperature you need to strike a match in order to start the gas burning – but,
after that, the molecules of gas that are burning i.e. Methane and Oxygen (from the air) are
reacting together and giving off a large amount of heat to cook your food, and this heat also
provides the Activation Energy required for further molecules of Methane and Oxygen to react / to
combust (until the tap in the cooker is turned off) . It is the burning match that provides the initial
Activation Energy, Ea, for the commencement of the reaction of the Combustion of Methane to
occur at Room Temperature – but after that the exhothermic nature of the process provides all the
activation energy necessary to continue the process!

Enthalpy (H)

∑ H for Reactants

–––––––––>

This amount of energy (∆H) –––>
will be released when
the reaction takes place.

This is the ACTIVATION ENERGY E a
that needs to be given to/needs to be
<––––––– possessed by the reactants for the reaction
to occur/to be activated. This is an
EXHOTHERMIC process; but, even so,
the reactants still need to acquire/
to be given this minimum amount of
energy before the reaction can take place.
∑ H for Products

Reaction Pathway

Here energy has been released therefore ∆H will have a negative sign.
• If you are asked why a given exhothermic reaction does not occur spontaneously (at Room
Temperature) – the answer that you must give is that “it cannot occur until the reactant
substances possess the appropriate amount of Activation Energy”. The way in which examiners
could ask this question is to give you an exhothermic reaction (e.g. the Combustion of Methane)
and ask you why it does not occur spontaneously – and what they are asking you is why the gas
in your cooker at home does not react spontaneously as soon as it comes into contact with the
Oxygen in the air at Room Temperature – and the answer is that even though the reaction is an
Exhothermic one, it cannot take place until it is given the appropriate Activation Energy (e.g.
when you strike a match).

1

“Enthalpy” represents a system's internal energy plus the product of its pressure and volume. In an enclosed
system, for processes at constant pressure, the heat absorbed or released equals the change in Enthalpy.
2
The symbol “∑” represents an instruction to “add up all the available data”.
3
The symbol “∆H” represents “the change in H”.

Page 1 of “Activation Energy / Exhothermic and Endothermic Reactions”

• An ENDOTHERMIC Process
i.e. one where ∑ H for the Products > ∑ H for the Reactants (therefore ∆H is positive).
Enthalpy (H)

<––––––

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––
<–––– This amount of energy will be dissipated
once the reaction commences.

∑ H for Products

∑ H for Reactants

<–––––––

<–– ACTIVATION ENERGY, Ea : This is the minimum amount of
energy that the reactants must be given for the reaction to occur.

∆H

Reaction Pathway

NB ∆H is the amount of energy absorbed/consumed in the reaction and it is given by
∑ H for the Products minus ∑ H for the Reactants. (Here energy has been consumed
therefore ∆H will have a positive sign.)
• In an Exhothermic reaction, the energy constantly being released by the reaction allows the
process to continue once it has been started; but, in an Endothermic reaction, the process has to
suck energy in continuously from the surrounding atmosphere – and by doing so, THAT is what
enables it to keep going! If you were to place the liquid reactants in an Endothermic reaction in a
metal bowl and start the reaction going, then the metal bowl would become very cold to touch
because the reactants would be sucking heat out of the bowl (and thereby heat out of the
surrounding air), and the bowl would then be sucking heat out of your hand (and this is why the
bowl would feel cold).
• PLEASE COULD YOU MAKE SURE THAT YOU CAN DIFFERENTIATE CLEARLY
BETWEEN THE GRAPHS IN THE TWO DIFFERENT SITUATIONS (i.e. Exhothermic
and Endothermic reactions). It really is important that you understand the difference between the
two.
• Please see the Appendix for a rather nice example (using Graphite and Diamond) of an Exothermic
reaction (going from Diamonds to Graphite). Even though ∆H is only -2kJ mol–1 (cf. page 13), the
reaction cannot take place except over hundreds of millions of years, because the Activation
Energy required is absolutely gigantic! (For the reaction to take place, the Activation Energy that
is required to convert Graphite to Diamond is the gigantic temperatures and pressures that are
found under a geological “craton” in the earth’s mantle.)
• OK, let us now look at the effect of Activation Energy, Ea.

ACTIVATION ENERGY (Ea)
What is Activation Energy? Activation Energy is the minimum amount of energy that
reactants must possess in order for a reaction to occur. If reactant molecules do not possess
that minimum / that threshold amount of energy, then they will not react on collision with
each other.4

4

Please note that a lower ionisation energy will lead to a lower activation energy, and a lower activation energy will give a
faster rate of reaction, therefore the lower the ionisation energy the faster the rate of a reaction.
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• We have said that for a reaction to occur the reactants must possess sufficient energy to break the
existing bonds that need to be broken and form the new bonds that need to be formed. It is a bit
like the example of the two whales that I use in my books! If the lady whale was already in love
with her partner, then it would not matter how many times she collided with another gentleman
whale, her love for her existing partner would be so great that the existing bond could not be
broken – but if she only liked (as opposed to loved) her existing partner, then the new whale in
her life could perhaps break the existing bond and form a new bond with her!
• The analogy above is the sort of analogy that you might find in a twelve year old girl’s magazine
– but even so it is a good analogy because it makes the point that for a reaction to occur between
reactants, they have to collide with sufficient force for existing bonds to be broken and new
bonds to form – otherwise the colliding reactants will merely bounce off each other without
reacting with each other. For a reaction to occur, the minimum amount of energy that
reactants must possess when they collide with each other is called the ACTIVATION
ENERGY, Ea.
• The ‘A’ Level Syllabus requires students to be able to demonstrate Activation Energy, Ea, in at
least the two following ways. The first of these is (A) by using an Enthalpy or Energy Profile
diagram, and you must be able to differentiate between Exhothermic and Endothermic
processes, and the second required way is (B) to manipulate Ea in a Maxwell-Boltzmann diagram.

A) Enthalpy or Energy Profile diagrams
• In the graphs that follow, I have drawn diagrams for both Exhothermic and Endothermic reactions
showing their uncatalysed Activation Energy – and I have also shown the NEW Activation
Energy that would pertain to the situation if a catalyst were introduced to the reaction. Could you
please note that the new Activation Energy is LOWER (or has a smaller value) than the old
Activation Energy (and this is also the situation in the right hand diagram on page 7)!
An EXHOTHERMIC Process
i.e. one where ∑ H for the Reactants > ∑ H for the Products (therefore ∆H is negative)

Enthalpy (H)

<–––– The OLD Activation Energy
<–––– The NEW Activation energy
∑ H for Reactants
∆H is negative–––>
∑ H for Products
Reaction Pathway
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An ENDOTHERMIC Process
i.e. one where ∑ H for the Products > ∑ H for the Reactants (therefore ∆H is positive)
Enthalpy (H)
<––––––– The OLD Activation Energy
<–––– The NEW Activation Energy
∑ H for Products
<––– ∆H is positive
∑ H for Reactants

Reaction Pathway

NB In both processes, Ea sits on ∑H for the REACTANTS!

Catalysts have huge economic importance
• We will talk extensively about catalysts when describing the production of Industrial Alcohols/
Margarine/the Isomerisation of unbranched molecules of long chained fractions of petrol to make
‘better’ petrol/and we also talk about the use of Platinum in Platforming and the use of Al2O3 in
Re-forming/etc, and the sole purpose of such catalysts in industrial applications is to reduce
the cost of the reaction!
• A catalyst speeds up a reaction – and anything that takes less time will cost less money (a)
because the overall pay of the people involved will be less if they are employed for a shorter time,
and (b) because for the same amount of capital tied up in a business, more can be produced in any
given period of time if a catalyst is used (and this increases the Return on Capital employed).
• If you were the manager of a big industrial plant and you could produce something in half an hour
when you used a catalyst, but it took you one week to make the same amount of product without
the catalyst – then would you use the catalyst or not? [This is called a “no brainer” question –
i.e. you can work out the answer in half a second even if you had no brain! I don’t know who
invented the phrase, but I like it.]
• I will talk about Margarine and Petrol in “Chains & Rings”, and since you are required to know
about these processes, please could you read the relevant Chapters in “Chains & Rings”. However,
we have never talked about Artificial Fertilisers (such as Ammonium Nitrate, NH4NO3, and
Ammonium Sulphate, (NH4)2SO4) – so let me tell you very quickly that many fertilisers are made
using Ammonia (NH3) as the starting point. The production of Ammonia is based on something
called the Haber or Haber-Bosch process (which, as the name indicates, was invented by the
German Nobel Laureate Fritz Haber), and the syllabus DOES require that you understand this
process – so could you study it VERY carefully when we come to it.
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A catalyst allows a reaction to proceed via a different route
• The ‘A’ Level Syllabus does not require you to know differing reaction mechanisms in detail, but
when a catalyst is introduced into a reaction, the same reaction will take place but via a different
reaction mechanism (or, if you like, via a different route) – and this usually means that it takes
place at a lower temperature/lower pressure/etc. Let me repeat the wording that I think will help
you most if you learn it off by heart.
“The introduction of a catalyst allows a reaction to proceed
•
via a different reaction mechanism (a different route)
•
that has a lower activation energy, and
•
which therefore speeds up the reaction.”
• If you like analogies, then a good analogy for the effect of a catalyst is that you may normally go
by train to see your relatives in Glasgow – but if you go by aeroplane, then it takes much less
time! (The aeroplane acts as a catalyst, the plane journey is the different reaction mechanism (or
the different route), and the reaction rate is increased/the reaction is speeded up (but you will still
finish up in Glasgow)!
• I will draw again the diagrams that show the lower Activation Energy that a catalyst introduces
into an Exhothermic and into an Endothermic reaction.
An EXHOTHERMIC Process
i.e. ∑ H for the Products < ∑ H for the Reactants (therefore ∆H is negative)
Enthalpy (H)

<–––– The OLD Activation Energy
<–––– The NEW Activation energy
∑ H for Reactants
∆H is negative–––>
∑ H for Products
Reaction Pathway

An ENDOTHERMIC Process
∑ H for Products > ∑ H for Reactants (therefore ∆H is positive)
Enthalpy (H)
<––––––– The OLD Activation Energy
<–––– The NEW Activation Energy
∑ H for Products
<––– ∆H is positive
∑ H for Reactants

Reaction Pathway
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B) Maxwell-Boltzmann diagrams
• I will now draw a Maxwell-Boltzmann curve that shows the effect of introducing a catalyst into
the reaction. Please note carefully that when the reactants in a reaction are heated, the value of the
Activation Energy DOES NOT ALTER AT ALL – but, when we introduce a catalyst, THE
VALUE OF THE ACTIVATION ENERGY (the blue Ea in the graph below) DOES ALTER!
Number of moles of molecules
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All the reactant molecules to the right of the Activation
Energy possess enough energy to react on collision with
each other. The other molecules do NOT possess
sufficient energy to react even when they collide
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Amount of Energy Possessed by each group of molecules
• The introduction of a catalyst reduces the Activation Energy (the value of Ea has moved to the left)
therefore more reactant molecules now possess the minimum amount of energy required to react
on collision, therefore the Rate of the Reaction has speeded up (i.e. the Reaction Rate, R, has
increased).
• In your life, you will bump into lots of boys/girls with whom you do not fall in love. It all depends
where Ea is on your graph!

The Maxwell-Boltzmann Distribution
• If you were to measure the amount of energy possessed by each molecule in a reactant mixture,
and if you were to group together into bands all the molecules that possess differing amounts of
energy, then you might get a table that looked like the next table. [Those of you who are doing
Statistics will recognise this as a discrete Frequency Distribution table.] For the sake of
simplicity, I have not shown every number in the table. NB I have just plucked all the numbers
below out of thin air!
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Amount of Energy
(in e.g. Joules)

No of molecules that possess that amount of energy
(or, the number of MOLES of molecules that possess
that amount of energy)

• x (where “x” can = 0)
• x + 10
• x + 20
........................
• x + 22
• x + 25
• x + 28
...................
• x + 60
• x + 90

y=0
7
35
38.5
40
39.5
6.5
1.5

and if you were then to put the table into the form of a graph, the graph would look something like
the graph below (where the numbers on the y-axis represent the number of moles of molecules that
possess the amount of energy shown on the x-axis).
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All these reactant molecules in the shaded area possess
enough energy to react on collision with each other. The
other molecules do NOT possess sufficient energy to react
on collision with each other.
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• The Activation Energy is given by the point Ea on the x-axis. The area to the Right of Ea represents
those reactant molecules that possess sufficient energy to react on collision – and the area to the
Left of Ea represents the molecules that do not possess sufficient energy to react on collision. In
the two graphs below, the graph on the Left therefore shows a situation with a higher Rate of
Reaction, whereas the graph on the Right depicts a situation with a lower Reaction Rate. The
greater the proportion of molecules that possess sufficient energy to react on collision, the
higher the Rate of Reaction.
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NB A low value for Ea gives a high Rate of Reaction (R), and vice versa.
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Changing the temperature of the reaction
• It is interesting to ask what happens to a Maxwell-Boltzmann curve when the Temperature of the
reactants is increased – and in the graph below I have shown what happens.
• A change in temperature will give each molecule a greater amount of energy than it previously
had. If, for instance, the temperature of the reactant molecules was raised by 10%, then on average
each reactant molecule would have 10% more energy than it previously had – therefore the whole
curve would move 10% to the Right. (That is not true, but let us not worry about that for now.)
What we would have done (roughly) is to take the right hand end of the curve and pull it 10%
along the x-axis. This would inevitably have pulled the peak of the curve down below the original
peak, and pulled the whole curve 10% to the right (as in the graph below).
Number of moles of molecules on the y-axis
Temperature T2 > T1 therefore (because all the reactant
molecules now possess more energy) the whole curve shifts
to the right. However, the area under the curve (which
represents the total number of reactant molecules) cannot
change and the value of E a does NOT alter, therefore now
many more reactant molecules lie to the right of Ea and since
more reactant molecules are colliding with the appropriate
amount of energy, R is greater.

Ea
x-axis = amount of energy possessed by each group of molecules
All the reactant molecules to the right of Ea (the Activation Energy) possess enough energy to react on
collision.
NB1 WHATEVER happens, the area subtended by the curve CANNOT CHANGE! The total
number of molecules has not changed (none have been put in and none have been taken out),
therefore the area under a given curve can never alter.
NB2 Altering the Temperature of the reactants does NOT ALTER the Activation Energy! The
Activation Energy will still remain at exactly the same place on the x-axis as it was previously.
By altering the temperature of the reactant molecules, they are now ALL moving faster and
more collisions are occurring per second, but now a larger proportion of the molecules lies to
the Right of the Ea. When the temperature of the reactant molecules is raised, then the
whole curve shifts to the Right and MORE REACTANT MOLECULES LIE TO THE
RIGHT OF Ea and that is why the Rate of the Reaction, R, increases when the reactants
are heated!
• I am not very good at drawing things on a computer, but what I have showed you on this page is
depicted much better overleaf.
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A few minutes of thought will
reveal that the area below the
graph (or the area “subtended” by
the line of the graph) is equivalent
to the total number of molecules.
(If you are not doing ‘A’ Level
Maths, then just take my word for it,
otherwise ask a colleague who is
doing ‘A’ Level Maths/Calculus.)

Source: Get Revising
• You will remember that the area under the curve represents the total number of reactant molecules,
therefore the area under the curve for a given situation cannot change (no matter what happens to
the temperature). A good way of thinking about this situation is to imagine that the line of the
curve is a piece of string. The right hand end of the string can be moved back and forth
along the x-axis, but the AREA under the string will never alter! [NB If the curve/the string is
moved to the Right, then the peak of the curve WILL be pulled lower!]
• Temperature of Green > Temperature of Red > Temperature of Blue (orders of comparative
magnitude shown.) The area under each of the three curves is the same. It does not alter. What is
of great importance is the proportion of reactant molecules that lies to the right of the Activation
Energy (wherever that may be on the x-axis).

Source : Wikipedia
CATALYSTS
• In an exam, if you are asked to say what a catalyst is, then say that
“a catalyst is a substance that allows a reaction to take place
1 via a different reaction mechanism (i.e. via a different route)
2 that has a lower activation energy, and
3 which therefore speeds up the reaction (because more qualifying collisions now occur per
second)”.
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What is a catalyst?
• When we were doing “Chains & Rings” we studied a number of reactions where we talked about
the use of Catalysts. If you remember, when talking about the Hydrogenation of an Alkene to
make Margarine, we talked about the use of finely powdered Nickel as a catalyst; and again, when
we talked about the hydrolysis of an Alkene into an Alcohol we talked about using Phosphoric (V)
Acid on a silica substrate as the catalyst.
• The reason for using a catalyst in those reactions was that it allowed exactly the same reaction to
take place (as would occur without the catalyst) – but it allowed the reaction to occur at a lower
temperature or at a lower pressure than would otherwise be necessary, or it allowed the reaction
to occur at a faster rate for the same temperature and pressure.
• If we were to go back to our earlier Maxwell-Boltzmann curves, then could you please note that
A CATALYST WOULD NOW CHANGE THE VALUE OF THE ACTIVATION ENERGY, Ea!
• Changing the temperature of the reactants DOES NOT ALTER the Activation Energy of the
reaction – all that happens is that the whole Maxwell-Boltzmann curve moves to the Right (as the
temperature increases) or to the Left (as the temperature diminishes).
• However, introducing a catalyst to a reaction CHANGES THE VALUE OF THE
ACTIVATION ENERGY! Here, the Maxwell-Boltzmann curve does not move at all, but the
value of the Activation Energy caused by the introduction of a catalyst is moved leftwards,
therefore more molecules now possess the required amount of Activation Energy, therefore more
molecules now collide with sufficient energy to react, therefore the Rate of the Reaction
INCREASES.
Changing the Temperature
(The CURVE moves but Ea is unaltered)

Introducing a Catalyst
(The curve is unaltered
but the VALUE of Ea is reduced to E´a)

Number of molecules

Number of molecules
E’a < Ea

Ea

E’a

Ea

x-axis : Amount of Energy Possessed by each group of molecules
• I hope that you can see clearly that in the hotter Maxwell-Boltzmann curve (in the LH graph), the
number of molecules that possess sufficient energy to react on collision rises dramatically.
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Homogeneous/Heterogeneous Catalysis
• A HOMOGENEOUS catalyst has the same state/phase as the reactants, while a
HETEROGENEOUS catalyst is one which has a different state/phase from that of the
reactants.
The Syllabus requires that you should know the following examples.
• Homogeneous catalyst : H+ (aq) in the esterification of an Alcohol (both catalyst and the
reactants are aquated or are aqueous liquids).
• Heterogeneous catalyst : porous iron in the Haber process (where the catalyst is a solid and the
reactants are gases).

Homogeneous Catalysis e.g. by H2SO4 in the Esterification of an Alcohol
• I hope that you have not forgotten that when you Reflux an Alcohol (in an excess of the Alcohol)
with a Carboxylic Acid in the presence of concentrated Sulphuric Acid at 140˚C then you obtain
an Ester.
Alcohol (aq) + Carboxylic Acid (aq)

Conc. Sulphuric Acid
–––––––––––––––––>
Reflux

Ester (aq) + Water (l)

• Both the Alcohol and the Carboxylic Acid are aquated liquids and so is the Sulphuric Acid,
therefore the Catalyst is a homogeneous catalyst.
Heterogeneous Catalysis e.g. Iron in the Haber process
• Since the Iron is a piece of metal is a solid (whereas the reactants in the process are gases), then
the catalyst is a heterogeneous catalyst.
• You are going to have to learn the following reaction equation, therefore let me introduce you to it
now:
Nitrogen (g)
+ Hydrogen (g)
––> Ammonia (g)
N2 (g)
+
3H2 (g)
––>
2NH3 (g)
• The catalytic converters that can be fitted in the exhaust system of cars contain Rhodium/Platinum/
Palladium as the catalysts, and since these are metals whereas the exhaust gases from a car’s
engine are gases, then the catalysts are heterogeneous catalysts.
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SUMMARY
•

Activation Energy (Ea), is the minimum amount of energy that reactants must have for a reaction to occur.
You must be able to draw Ea on a diagram both for Exhothermic and for Endothermic processes. In both
Exhothermic and Endothermic processes, Ea sits on the line that represents ∑H for the REACTANTS!

•

A Maxwell-Boltzmann curve plots on the y-axis the number of molecules/or the number of moles of
molecules/or the percentage of molecules that possess the corresponding amount of energy to that shown on
the x-axis. Ea always relates to a specific value on the x-axis.

•

An increase in Temperature will move a Maxwell-Boltzmann curve to the Right (but with no change in
the point of origin nor of the area under the curve); and, since Ea will be unchanged/it will not have
moved. The Rate of the Reaction will therefore increase because more reactant molecules now lie to the
RIGHT of Ea.

•

In contrast, the introduction of a catalyst (which will REDUCE the value of Ea) will NOT move a
Maxwell-Boltzmann curve at all – but because the new Ea has a smaller value (to the LEFT of the
uncatalysed Ea), the Rate of the Reaction will increase because more reactant molecules now lie to the
RIGHT of Ea. Catalysts are enormously important in industry because they speed up production processes
and thus reduce costs. Catalysts can be either Homogeneous i.e. if they possess the same state or phase as
the reactants e.g. Sulphuric Acid in the conversion of (an Alcohol + a Carboxylic Acid) into an Ester, or they
can be Heterogeneous i.e. if they possess a different state/phase from that of the reactants e.g. (i) porous
iron in the conversion of Nitrogen and Hydrogen into Ammonia, or (ii) powdered nickel in the
hydrogenation of a fat or an oil into margarine. A catalyst will speed up both the forward AND the
backward reactions by an equal amount, therefore the position of equilibrium does not alter and thus the
Yield does not change.

•

It is important that you should know the physical process involved in catalysis, and a good example to learn
by heart is how porous iron catalyses the reaction of Nitrogen and Hydrogen to form Ammonia viz. Nitrogen
and Hydrogen molecules are “aDsorbed” onto the surface of the iron thus weakening and breaking their
existing intra-molecular bonds. The N and the H atoms are then “desorbed” from the surface of the iron, and
new intra-molecular bonds are formed between the N and H atoms to create molecules of NH3. The action of
biological catalysts are somewhat more complicated, but the essence of the process of catalysis is described
herein.
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APPENDIX
NB “∆Hc” stands for the ∆H of complete Combustion of the species under consideration in excess
Oxygen, and “∆Hr” stands for the ∆H of the particular reaction being examined.
• Diamond is energetically unstable in relation to Graphite (because Graphite possesses less energy
than Diamond), but even so Diamond does not convert naturally into Graphite (other than over
hundreds of millions of years). Why not?
• The ∆Hc for Diamond
=
-395 kJ mol–1 , and
the ∆Hc for Graphite
=
-393 kJ mol–1
therefore the ∆Hr for the Conversion of Diamond into Graphite is only -2 kJ mol–1
• We can draw the Enthalpy Profile Diagram as follows

–>

Enthalpy (Heat Content)
<–– ∆H r for Conversion Graphite –>Diamond = +2 kJ mol

H

<–– ∆H c for Diamond = -395 kJ mol

-1

Diamond
Graphite

-1

∆H c for Graphite = -393 kJ mol

-1

––>

>

>
NB The amounts of energy involved here are NOT shown to scale.

• Could you look at those numbers again. Has it sunk in that when Diamond is converted into
Graphite, 2kJ mol–1 of energy are released (this being an Exhothermic reaction), therefore by
definition, in terms of the difference in Energy levels, only +2 kJ mol–1 of energy are required to
convert Graphite into Diamond (the reverse reaction is an Endothermic reaction)! Why therefore
does not everyone in the world convert graphite (the lead in your pencil) into diamonds and
become very wealthy5 – and the answer is exactly what I have taught you i.e. it’s all about
Activation Energy, Ea!
• I would like you now to draw an Enthalpy Profile Diagram showing the line for the Activation
Energy (Ea) required to convert Graphite into Diamond, and if you draw the diagram to scale you
would need a piece of paper miles long because the Ea involved is absolutely HUGE6 (and THAT
is the reason why Graphite cannot be easily converted into Diamond)!7
• Lovely, isn’t it. A nice little explanation of reality using Chemistry and Economics!

5

Of course, if everybody owned diamonds, then diamonds would not have a high value. People pay a lot of money for
Diamonds only because they are rare! If diamonds were plentiful (as for example sand is), then nobody would pay a lot of
money for them. How much would you pay for diamonds if they were as plentiful as sand? You could build NOTHING
without sand, and are diamonds as useful as sand, but does sand cost more than diamonds?
6
I understand that diamonds are formed in the earth’s mantle (i.e. the layer below the earth’s crust) at temperatures of 10001600K and at pressures of some 50,000 atmospheres. (Diamonds are formed beneath one billion year old geological
formations in the earth’s crust called “cratons”.) However, I am not a geologist, so I cannot vouch for that information.
However, why don’t you type “diamonds” into the search engine of your computer and see what you can find out for
yourself.
7
Actually, about 100 tonnes of diamonds are made by man each year – and the Russians claim that their diamonds are
indistinguishable in quality from natural diamonds. I suspect that the claim may be true (because de Beers has had to come
up with some fancy tests to distinguish man-made from geologically made diamonds), but I do not know enough about the
subject to be able to offer you guidance on the matter.
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