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AQA GCSE Chemistry (Combined Science) Unit 10: Using Resources

Sustaining Human Life on Earth Haber Process and Copper

The humn population is increasing rapicly and our use of | Scientists often discover new ways to produce 2 product; N
synthetic methods of production eplace natural methods. i

For example, ferilisers were obtained from manre (2 nstursl.

earisfnie resources has increased. If humans continue to use
these resources at the rate st which we ar, then we will reach 3

16
pint wher the human pepultin canno b sstained on ert. | esource).

e
Humans use the earth's natural resourcs for warch, shlar, | T Haber proces llowed the synthetic prouction of u

fertilisrs and this ensbled intensive farming methods to
Spread scross the glob. I turn,thi supported the growing

o Prducton
(il of Tonnes) 10
N Estimated World
Population (Bilions)

food, clothing and transport. Scientsts are making technological
advances in agricultural and industrial processes o provide
food and other products that mest the growing nesds of the
uman populaton but it s of major imprtance thatthis i done

human population

Copper is anather resource that has besn exploited aver
i sustinableway 5 that our finit esources ar 1t i U | ¢ g he uman popalation s nresecd svce 1900
the demand for copper has alo incressed. Copper is 3 finte 2

resource which means thit there i a imited supply

of
900 1920 1940 1%0 190 2000 2020
year

Water

Potable water iz water that i safe to drink. Potsble water s not pure; dissolved impurites stil remain in the wter. Pure water is odourles, taseless
andt colourless compared to ainfall or water from stresms and wlls as thes harbour chemicals such s acic.

Pure  the definition o 2 pure substance is one that contains only  singe type of materal that has ot been contaminated by anather substance

Potable water must contain low levels of microbes and salts for it o be demed safe o consume. This i because highlevels of microbes and sals can
be harmiul to human health

Finite resource sre those of which ther is = limited supply,
for example coal oil and gas. These resources can be used to

“The methods of making water safe vary depending on where you ive, Sarting with ses water is harder than starting it fresh wter,This s becauss the
energy cost ofremoving large amounts of sodium choride from seawater is rester

provide energy but, one day, their supply will run ot

Crude ol s processed through fractional distilation and
eracking to prodiuce many usefl material such s perol, issel
and kerosene.

In the UK, our populations’ water neds are met through rainfall. During the summer, water levels in

reseveis decrease and local aress are encouraged to reduce thei water usage by swagping bths for
Showers and they ar asked to avoid using hosepipes.

Renewable resources will o run out n the near future because

In the UK, insoluble particles are removed from naturally occurring fresh water by passing it through
iter beds. Microbes are lled by serilising the water. Severl different sterilising agents are used for
potable wte. These are chiorine, azone o wltaviolt light. The right amount of chlorine and ozone gas
(Os) must be used as both are harmful to human health.

the reserves o these resources are high. Examles of renewable
resources include solar energy, wind. power, hydropower and
geothermal energy.
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AQA GCSE Chemistry (Combined Science) Unit 10: Using Resources

I fresh water supplies are limited, sea water can | Before the wastewater from industry, agriculture | Analysing the pH of Water Samples
undergo 3 process called desalination. This process | and peoples’ homes can be relsased back into the

require large amounts of energy, bt can be done | environment, it st be treated.

by disillation or the use of membranes such 55

Test the pH of each water sample using a pH meter or universal indicaor I sing universal inditor
use 3 i colou chart o that you ar ableto identfy thepH ofth sample agans th clour produced by
Pollutants sch a5 human waste contan highleels | the indicatr

of harml bctea ad nitrogen compounds which
Distlaton inoles heating the sea water until it | car e  danger o aquaic rganiame Analysing the Mass o Dissaved Solids
resches bolling point. Once the water & bllin, it
Wil begin to evaporae. The steam then ries up
wher it cons and condrses In 2 condensig tube,
The sl i et behin. The downsid to tisprocess
s the enrgy cost of bailin the eter and coolng
down th seam sufficenly in the condensin tube.
Notall ofthe water evaporates which eaves ehind 3
alty wastewter tha can be difficut tosustalnably
lispossof without harming aquati organisms

Indusriat and ags L waste may contain high | T measre the mass of disolved solids in s vater sample, messure
evels of toe matal compounds and frlisers and | 46 506m? of the sample using 2 measuring ylinder. Take the mass

pesticides which may also damage the scosysem. | 3 ©aporatng basin. befre heating and record the mass i 3 tabl.

Placethe measured amount of water into an evaporating basin and gently heat
Cleaning sewsge requires several steps: over s Bunsen burner ntil all the liguid has evaporated. Once the evagorting
basin has conld, place t on 2 top pan balance and record its mass Calculate

the mass of the slid et behind.

Step 1 - The water mus be scrasned. This s where
materis such as branches, twigs and gri is removed.

Stop 2 - The vater undegoes aton; | Distilston of the Water Sample

wastewater i laced ina settlement tank. The heavier
olids sink tothe botom and form 2 sludge whilst the
lightereffuent floats an the surface above the slucge

Reverse Osmasis of Salt Water

To distil a water sample, st up your equipment 25 per the diagram.

smosis, 55 you will have leamt in biology,
s the movemnt of partile from an ara of high
concentration to an area of low concentration
through s semi-permesble membrane,

e i

Step 3 - The effluent s then transfrred to another
tank where the organic matter undergoes asrobic
Reverse osmasis involves forcing water through @ | digestion. Although not pure, this water can be
membrane at high pressure. €ach membrane has | safely relessed back nto the emvironment. The sludge
tiny Roles within it that only allow water malecules | is placed in another tank where the organic matter | Lif-Cyele Assessments folow the four main stages of the Lfe cycle of a product
to pass through lons and other molecules are | undergoes anaerabic digestion. It i broken down to
prevented from pasing through the membrane 35 | produce fertiiser and methane gas which can be used
they are tao large o it through the holes

Stage 1 - Extracting the raw materias needed to make the products and then processing them,

a5 an energy resource (fuel).

At this stage, the energy and environmental costs nee to be consdered. For example, i the raw miterial

“The disadvantage o this method is tht i produces being used i a finite or renewable resaurce, the energy to extract and transport the raw mateial shoald be

large smounts of wastewater and requires the use considered. Environmental factors aso ply a large pat n stage 1 2 the extraction of the raw material can
leave scas on the landscape and waste prodcts may be produced that could damage local ecosystems.

of expensive membranes. Du to 3 large smaunt of
wastawater produced, the efciency o this method
s very smal.
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Stage 2 - Manufacturing and packaging o the product.
The msin considerstion s how much energy and resowces are nesdsd to manuficture the product
Energy may be used in the form of fuel, elecriity o chemicals used in the production of the prodact. In the manufacturing
proces,there may be polution and waste products that need to be considered. Transportation of the goods from the factory to the
user il have an environmental impact,

Stage 3 - Use of the product during its ifetime.

The environmental impact of a product during is ife depends on the type of product. For examle, a car will have a signifcant
impact L. i needs to b filed with petrol o dieel,  interesource, o et to whre you are going A car's engine releases harmful
emissions into the atmosphere, On the other hand, 3 woorn chair may only need minor regais and is made from a reneuable
Stage & - Disposal at the end of a productslfe.

There are different methods of disposal:

1. Londfil - the poduct = put in 3 hole n the round - high environmental impact,

2 st g mate)
environmental impact. o
cancingrou

3 Reeyeling - for  eample, et
batteries  contsin metal
compounds that are ot good for

the environment. 8y recycling, it

means that no new compounds Life Cycle Stage 2
v 1o e b 2t ot th L“L‘ Assessment "
fround. - ‘product.
\ Use f e prodact '/
G i

ol

Comparative LCAs are use to svalute products and tofind which ane will have 3 ower.

environmental impact.

Stage £ - raw material.

Uses a finite resaurce

Made from treesfrecycled
erude i) The paper.  Making  paper
processes of fractional | from trees requires more
distillaton, cracking and | energy than recycled paper
polymerisaton al require | because trees have to be
energy to make crudeoil | chopped down. Stll uses
usefl, s energy than making
plastics from crude oil.

Stage 2 - manufacture | Chsp to make. More expensive to make

Stage 3 - use

Plastic bags have a low | Paper bags can only be

environmental impact | reused a imited rumber of
ssthey canbe useda | times and 0 have 3 short
number of times In lfetime.

comparison to paper bags,
they are much stronger.

Stage 4 - disposal

The downside to plasic | Paper bags  biodegrade
bags i that they do easily in landfl st

ot biodegrade easily in
landfl. Recycing options
are avilsble. 1 they are
ot disposed o correcty
plstic bags can have 3.
detrimentl impact on the
environment and animal
habitats.





