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ndamentals of atomic structure.

, Characteristics and properties

w the working properties of hydrogen in comparison to



hat IS an Atom?

Ing blocks of ordinary matter . They join together
turn form most of the objects around you.

lled protons, electrons and neutrons.

a positive electrical cha lectrons carry a negative
rge and neutrons carry no electrical charge at all.

and neutrons cluster together in the central part of the atom,
leus, and the electrons 'orbit' the nucleus.

particular atom will have the same number of protons and electrons and
st atoms have at least as many neutrons as protons.



IS an Element?

1ce that is made entirely from one type of atom.
nydrogen is made from atoms containing a single

ersions of hydrogen are called isotopes. All isotopes of a
ent have the same number of protons, but have a different number
you change the number of neutrons an atom has, you make an



Jifference between
oms and Elements?

ELEMENT an't be simplified(hydrogen, oxygen and gold, etc...)
t amount of an elem
MOLECULE more atoms that are chemically joined together (H ,, O,, H,0, etc...)

COMPOUND olecule that contains more than one element (H,0, C;H 1,04, etc...)



and Water




and Water

the sourcein the manufacture of many common

aratived y a r d gponiwbiéh many units

t and familiar chemical

earth. All living organisms must have one or both to survive

n very much for granted.



Alr

given to the atmospheric gases used inbreathing and

air contains usually 9 gases, which are:-

.

Gas Volume
Nitrogen 780,840ppmv (78.084%)
Oxygen 209,460ppmv (20.946%)

Argon 9,340ppmv (0.9340%0)

394.45ppmv (0.0394484)

Carbon dioxide

18.18ppmv (0.001818%)

Neon

5.24ppmv (0.0005240)

Helium

1.79ppmv (0.000179%)

Methane

1.14ppmv (0.000114%)

Krypton
0.55ppmv (0.00005%%)

Hydrogen


http://en.wikipedia.org/wiki/Nitrogen
http://en.wikipedia.org/wiki/Oxygen
http://en.wikipedia.org/wiki/Argon
http://en.wikipedia.org/wiki/Carbon_dioxide
http://en.wikipedia.org/wiki/Neon
http://en.wikipedia.org/wiki/Helium
http://en.wikipedia.org/wiki/Methane
http://en.wikipedia.org/wiki/Krypton
http://en.wikipedia.org/wiki/Hydrogen

Alr
nitrogen, oxygen, and argon, which together
heatmosphere, 99.964% in fact.

% of the atmosphere by mass

n of water vapour (a greenhouse gas) varies significantly
pm in the coldest portions of the atmosphere to as much as

humid air masses.



maining gases areoften referred
to astrace gases,among which are the
reenhouse gasessuch as:

carbon dioxide
EEEY
nitrous oxide
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http://upload.wikimedia.org/wikipedia/commons/7/7a/Atmosphere_gas_proportions.svg

Alr
of air is often used for the production of its

larly nitrogen, oxygen and argon.

an-222 C (the condensing point of



nd with the chemical formula H,O.

gen and 2 hydrogen atoms connected by


http://upload.wikimedia.org/wikipedia/commons/c/c6/3D_model_hydrogen_bonds_in_water.svg

Water

e in all three common states of matter

erature and pressure, it often co-exists
its solid state, ice,

lour of water and ice is a very slight blue hue, although both
ess In small quantities; it is tasteless andodourless and as a

tially invisible as a gas.

SATP (Standard Ambient Temperature and Pressure (25 C and 100kPa)

water is a liquid.



Water

lidifies to form ice and when heated to 100i C boils to

ich also has a volume ofim3.

properties of water make it ideal for use in heat exchangers. It
llo joules of energy to turn 1kg of water into steam.

anode (+).



xygen

| O) is the most abundant chemical elementin the

Ss gas and makes up approximately

ir we breathe. Itis essen ife, iIs non flammable but is an

ightly heavier than air .

conditions on Earth, Oxygen can exist freely as the diatomic
0 its reactivity it is most commonly within compounds such

Carbon Dioxide and of course, water.



ties - Oxygen

S an oxidant and whilst not flammable it will readily
bustion.

ently with oils, greases, tarry substances and
Ings like soap, butter and oil-based
cCreams

red as a compressed gas at a pressure of around 300 bar.






Why Hydrogen?

Hydrogen

1s'




les - Hydrogen
eriodic table.

t is lighter than air and exists in its natural

urless, odourless,
sive,rbat h can embrit

S, nonrtoxic, and non-poisonous.
me metals.

'Iightest and smallest element, and it is a gas under



Properties - Hydrogen




