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1 Name the fossil fuels: coal, natural gas and petroleum

2 Name methane as the main constituent of natural gas

3 State that hydrocarbons are compounds that contain hydrogen and carbon only

4 State that petroleum is a mixture of hydrocarbons

5 Describe the separation of petroleum into useful fractions by fractional distillation
6 Describe how the properties of fractions obtained from petroleum change from the bottom to the top of the
fractionating column, limited to:

(a) decreasing chain length

(b) higher volatility

(c) lower boiling points

(d) lower viscosity

7 Name the uses of the fractions as:

(a) refinery gas fraction for gas used in heating and cooking

(b) gasoline /petrol fraction for fuel used in cars

(c) naphtha fraction as a chemical feedstock

(d) kerosene /paraffin fraction for jet fuel

(e) diesel oil/ gas oil fraction for fuel used in diesel engines

(f) fuel oil fraction for fuel used in ships and home heating systems

(g) lubricating oil fraction for lubricants, waxes and polishes

(h) bitumen fraction for making roads
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2. State the source of each of these air pollutants, limited to:

(a) carbon dioxide from the complete combustion of carbon-containing fuels

(b) carbon monoxide and particulates from the incomplete combustion of carbon-containing fuels
(c) methane from the decomposition of vegetation and waste gases from digestion in animals

(d) oxides of nitrogen from car engines

(e) sulfur dioxide from the combustion of fossil fuels which contain sulfur compounds




Fuels Summag

Organic chemical : compounds that contain cacbon covalently bonded to Hydrogen
4_C—L po ly
(may also include other elements (ex: Oxygen, Nilrogea, Sulfur )
> MM_&&B : contains Carbon and Hydroaen atoms only €X: CH‘, C2H5 C,H.0, CO,
v v % 3

Fossil fuels : hydrocar bon - containing material formed from the remains of dead plant and animals

S Coal S petroleum (crw)e oi') and natural gas (methane )
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300 million years ago 100 million years ago

300-400 million years ago 50-100 million years ago

Rocks & Dirt Sand & Silt

Tiny sea plants and animals died Over millions of years, the remains  Today, we drill down through layers
re turned and were buried on the ocean floor. were burled deeper and deeper. of sand, slit, and rock to reach

Over millions of years, the plants

Before the dinosaurs, many 5
giant plants died in swamps were buned under water and dirt the dead plants into coal Over time, they were covere d by The enormous heat and pressure the rock formations that contain
layors of siit and sand turned them into oll and gas oll and gas deposits
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Peteoleom (crude oil) is a mixture of hydrocar bons of vacying chain lengths
> it can be separated into useful fractions using frackional distillation : Sepacation based on boiling points
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@ (e(’inery gas —> bottled gas used in heating and cooking
gasoline /petrol > fuel vsed in cars
naphtha > chemical feedstock - base in manofacturing other chemicals ex: paint selvents
@ Kerosene / paraffin —> jet fuel
diesel 0il / gas oil —> fuel used by diesel engines ex: trucks
® lubricating oil —> lvbricants, waxes, polishes
® fuel oil => fuel used in ships and home heating systems
bitumen —> making roads (tarmac)



Aic quality and climate Summary
Foel’ : chemical sobstance that when ceacted (combustion) releases energy

Combustion ° when fuel reacts with oxygen to release energy (kea(:, liaht)
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S Complete combustion

® When fuel bus completely in constant /abundant supply of oxygen

3:r\cra(: ("ud + oxygen —> carbon dioxide + water

ex: CHy + 20, —> (O, +2H,0

o fealures: 1 O, ovailable Tcncrsy released  V/no smoke ), blve flame

\> |ncomplete combustion

* when fuel burns jncompletely due fo insufficient supply of oxygen

(‘UCI + Oxyscn —> carbon dlﬂ'ﬁdﬁ + carbon monoxide + water

(‘uel + oxygen —> carbon + water w

scm(al ex:

* eatures: JrO,_ ovailable ‘l'cnersy released T smoke

Air pollutan(:

Source

orange flame

Negative impact

carbon dioxide ( CO,)

Complete combustion
of carbon- based fuels

Greenhouse gas which contribotes to
enhanced greenhouse eflect — climate change

carbon monoxide (CO)

carbon (parbicu!al:e)

Incomplete combustion
of carbon-based fuels

toxic to humans, causing suffocation and death
(odocless and Laskeless) —> requites detector

® can be inhaled causing respiratory problems
® deposited on buildings (dccrcasiq, aesthetics)

methane ( CHq)

decomposition of vegetation and waste
gas from digeskion in animals (cows)

Greenhouse gas which contribotes to
enhanced greenhouse effect —> climate change

oxides of nitrogen (No,)

exhavst €rom internal combustion
o(—’ car cng:nes

sulfur dioxide (50,)

combustion of fossil fuels
that contain sulfur compounds

mix with water in atmosphere —> acid deposition
\> HN03 (a9) \> HZSOQ Caq)

® damages aquatic ccosystems and organisms

® damages leaves, roots, soil of conifecous trees

® causes smog —> impacts human respiration

® damages architecture (limestone and marbie)



