Rosalind Frankiin

My mname 5 Rosalind Franklin, chemist and
crystallographer, and | was born in London in 1920
have been interested in science since | was a little
girl. When | turned 18 years old, | entered Newnham
College in Cambridge. After graduating, | worked
for the British Coal Utilisation Research Association
where | analysed the composition af coal by examining
its porosity and behavior at high temperatures
Thanks to my ongoing research | published work
on this matenal It s extracted from deposits in

he Earth's crust and has been an essential energy

resource for industry during the century that | live
in. The use of this raw material became widespread
after the First Industrial Revolution. which took place

iy

in Great Britain in the 18" century

specialised
n the examination of materials using X-ray, which

Apart from studying minerals like coa

nas allowed me o obtain very significant results in

varous scientific hields

For a better understanaing of the secondary sector

and industrial spaces you are going to learn about:
* The secondary sector

* The basis of industrial activity: raw materials,
traditional and alternative energy sources

* Energy in the world: saving and challenges

* The evolution of industry and its landscapes
Industry and globalisation

* Industry in the future: industry 4.0

| Read the text and answer the following questions:
a) What did Rosalind do in the BCURA?
D) Where is coal extracted from?

€) What century did the First Industrial Revolution
Llake place in in Britain?

@) What technique did Rosalind use to examine
materials?

2 Why has coal been so important for industry?

LANGUAGE BANK

SPEAKING DO IT, PLEASE

n groups of four, list all the kinds of
gnergy sources you know. Then, try to
{ecide whether they are renewable ar
non-renewable

{ Discuss with your classmates and try
to agree on the best energy source for
a country, considering economic and
environmental issues. You can consider
factors like sustainability, pollution and
cost

/7 WRITING

5 As the mayor of an industrialised
coastal city, yvou read an article about
Inna Braverman. She is the cofounder of
Eco Wave Power, a company that uses
power from ocean waves to generate
electricity. Write a letter to her company
asking for information about this type of
energy production because you think it
might be a good option for your City

LEARNING SEQUENCE

IT.'{ WHAT MINERALS AND ENERGY SOURCES
&' DO YOU NEED TO OBTAIN YOUR
PRODUCTS? WOULD IT BE POSSIBLE

TO REDUCE THEIR IMPACT ON THE
ENVIROMNMENT?

COnce you have defined some of the raw
materials that are going to make up your
product, determine what products of
geclogical ongin {(minerals. rocks, energy
products) you might need and what kind
of energy you will need to make it As you
will see, it is not a clean process. Rather, it
has a deep impact on the environment that
surrounds you

HOW DO WE TRANSFORM RAW MATERIALS
INTO FINISHED PRODUCTS? DOES THIS
PROCESS HAVE AN IMPACT ON THE
ENVIRONMENT?

Mow you know what raw matenals you are
going to use and what energy Sources you
need to transform them into your products
Establish how the products that you consu

me daily are transformed, and reflect on the
consequences that these processes have for
the land

+ for guidelines, go to anayaeducacion.es
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THE SECONDARY SECTOR

c c activ oncerned with
ector includes economic activities ¢
The secondary s o eds to

transforming raw materials into products that enable hum and
be met. The main activities are industry, mimng energy productio
the construction iNQustry

: . are
Industry is the sector's most important activity, so industrial Spaces

what best represent the sector’s activity

1.1 Industry

|f'||ju5tr'_f is the activity that transforms raw materials into !T"EﬂufEICl:UrEd
oroducts that are suitable for direct consumption; or into semi-finished
products that can be used as raw materials in an additional industrial

process

O unoeriaKs

P}

this activity, industry requires three elements

* Raw materials. These are natural resources that industry transforms
into manufactured or semi-finished products

Energy sources. These are natural resources that provide the force
reguired to undertake the industrial transformation of raw materials.

* Production factors. These are employees, or the labour force;
capital, or the goods reguired to undertake production (buildings,
machinery, money); and technology, or the combined knowledge or
methods employed in production

1.2 Mining, energy and construction

* Mining is concerned with locating, extracting and refining rocks and
minerals that are found on oar in the subsoil
Raw materials are just a small part of the Earth's crust and
furthermore their distribution is unegual
Therefore, to exploit these resources, mining uses
methods to [ocate minerals, @xtraction techniques to obtain minerals
from open cast mines or from subterranean mines: ang refining

systems o separate the mineral that can be used, or ore, from th
rock that contains it ' 'E

Prospecting

* Emergy production trensforms energy sources

inte h
electricity that allow industrial work to be undertake e

n
This transformation takes place in power station
specialised for each type of energy source
solar, water, etc

s or facilities that are
thermal, Nuclear wind

The construction industry creztes different

’ types
(buildings) and infrastructure (roads, br of

-dQE-S-_ resar
To complete them it requires plans and build
steel and concrete, which are the wor
N construction

strucrures
voIrs, et )
N3 materig|c such as

Id's mac .
Ost widely used Materals
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secondary sector activitjeg

1 Edu_stﬂf
-
= m

W
‘m

The range of activities that enabies the
transformation of raw materialsintg W“ELIH;E-
products

Mining

H:ii_ﬁ

The range of processes that enagble i
extraction of minerals located in subterranss
of open-air deposits

Energy production

The creation of heat or electricty
specialised installations, known as PO*®
stationsg

Construction industry

§ ¢
The technique of constructing nwldl'r;?"’l
Infrastructyre Today, it |5 a core g
o its economic importance

uNIT (B)

Ibfﬁgﬂsformatfnn of raw materials

uldmtﬂal activity

Uses

A 5‘:"‘ 2 i/ -
| Raw materials

| Factories |

To produce

For direct consumption on the market

For consumption by other industries

Skills progeess

E-E_t_f}_b_li_shing relationships Using terms and concepts

'l ) = . e o e
II-"u’ha[- Is the relationship between industry, raw 3 Explain what the following are: a factory, a mine a

Materials ang energy sources? power station and infrastructure

gl'—'r_”_[flér_ising Using images (#

al
geocgraphical

E e —
tumpare each of the secondary sactor activities
State what they involve and require in order [o carry
Out thejr activity,

4 Using the diagram above describe what industri
activity Involves Use
terminology

suitable

. 155
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CORE ELEMENTS OF INDUSTRIAL
ACTIVITY (1). RAW MATERIALS

2.1 Industrial raw materials

These raw materials are natural
manufacturea or sermi-finished progucts According to

can be classified as plant. amimal or geological matier

Plant-sourced raw materials
an example of

They are obtained from agnculture and gilwiculiure. # :
rmaterials supplied by agnculture ars industrial crops gych as suga
beets, cotton, linen and tobacco. Silviculiure pramdeswouds_celluluf-e.

rubber and cork
Animal-sourced raw materials

They are provided by lvestack farming and include h
gill; and by the fishing INQustry, for example. fish far canmng or oil

resources that industry transfarms into

their arigin they

idas, wool and

produchon

Geological raw materials

They are extracted from the Earth's crust where they are found

concentrated in deposits. These include

« Minerals, from which metals can be obtained (ron, lead, alumimium,
copper. Zinc, precious metals)y-and-non-metaliic materials (glass,
gefrs and fertiisers):
Minerals represent the largest gquantity and vanety of industnal raw
matenals

- Rocks, such as granite, clay, limestone and marble, which are used
directly or for mandfacturing construction matenals: cement,
concrets, caramics, BIC

- Energy products, such as coal. crude oil, natural gas and uranium,
from which enengy s obtained

2.2 Production and trade in Paw materials

Today, raw materials are & very important part of global trade. Their

production and consumption varies according to countries and regions
Production is concentrated in just a few countries known as the
CARBS -Canada, Australia, Russia, Brazil and South Africa=, which
own petween 25% and 50% of the main natural resources.
In addition to the CARBS, there is the United States and China: while
some countnies have specific resources, for example tha Middle
Eastern countries (crude oil) and some poor countries (cocoa in
lwvory Coast and coltan in the Democratic Republic of the Congo)

* Consumption of raw materials is concentrated in‘Wes

CoLnl tern Euro
Japn the United States, and emeraing countries such as China ;E
ingiEwhich import them in huge guantities for -
i b UsEinth :

sectors i industrial
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Types of raw materials
plant-sourced

Sugar beet

Skills progress

Creating diagrams @

| Draw a diagram on the types ¢
raw matenals.

ICT skills L
2 Choose three minerals and find
information on their undusifiﬂ"‘-‘“

Handling maps

3 According to the map. h""z
countries have the largest rving
resgurces?

waﬂ:e of minerals

Location
T MWW omis | " T ——— — —3
A —= I Aty - — Totel ol - milors o' T ||
= By 150 @ Dre Bl ) COwowum 950 ) Presphona fi-le ] !
P QCxow D0 B Te L30 ) Trcorkamand tatekn TIO00 | 0 8 riicated |

O 66650066
a8
< (=

|_-.=|_-,.-dc.n=n'm

| Location of minaral ressrves

| shat ean be mined in 2018
% Pemernage of global 1Al

| Tim ioon pater 1o the proporiion
of e wordwice reserves that
s mallaiie for sxtraction wing

| cument ischnoiogy, whisthe

of v igicinal 1otnl of mny Gf thess
minarnly ars nod IHCkited.

Seuroa: LISES [Unied States Geoiogical
Survyl R in-honsa.

|
| ﬂmﬂumn 0 Mok
D Gad .l-lul_liﬂm 00000 O lmd

B () Patrum B0 G P Tertsles
B .ng-mu LT f

Some types of minerals

Minerals are vital for the opeaton of Industry
Therefore. developed Ccountrned Tesk 0o ansune
the global trode in thas type of raw matenal

A, Algrmenium malenals

B. Copper

2.3 Contemporary problems with regard (o aw materials

Raw materials for the agrarian and food industries are becoming
starce due to the high increase in global demand and their use as
biofuels. This has led to food shortages and higher prices, which has
had the worst impact on the poorest consumers

Geological raw materlals pose two problems: firstly, their scarcity.
35 they are not renewable resources, and secondly. their uneven
distribution. Therefore, wealthy countries, for whom theyare essential,
seek to ensure their supply by controlling poth international markats

and trade with producer countries

Generating your own ideas

4 Give your opinion: What measuras
can be adopted to slow the
depletion of minaral resources?
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9‘-@

CORE ELEMENTS OF INDUSTRIAL ACTIVITY (1)

TRADITIONAL ENERGY SOURGES

There is a wide range of energy. sources used by
are usually classified as ‘traditional or altarmatli
the importance of their use: and as renewable 8

according to their capacity to be renewed by natural means

3.1 Traditional energy sources

Traditional energy sources are the ones most widely used pecause they
are the most nighly developed. This group includes cod
gas =nd nuclear fission energy. They are all non-renewable energ-,'
sources. 50 their consumphion implies that they are depleted in the
long-term. This group also includes hydroelectric energy, which 15 a

renewable ensrgy source as it is continually renswed

Tooay's energy producton is led by ofl and coal, which represent 31.3%
and 29% respectively of the total They are followed by natural gas
£71.3%) and nuclear (4 B%) and hydroelectric (2.4 %) power

Crude oil

industry, These
we, with regard Lo
nd non-rengwable,

| oll, natural

Skills progress

Interpreting (;‘-‘».
the environment \L2)
oo ___‘—\—

-

1 Create a table to COMparg i,
origin and use of, a5 weay a;

problems raised by, tradition,
energy resources

Using written texts _

2 Using the data provided in g,
text, draw a 9raph showng
the percentage of global energy

consumplion  représented by

traditional energy sourcos

Handling maps

% Place in a map the main producs
countries of traditional ener
respurces. Make a key with the
type of energy that they produc

Matural gas

Ol tanker

Crude oll is & mucture of hydrocaroons found i wubterranean deposts
It & 3 by-product of the decomposition of animals gnd plants burad i
& watery emvainenmant milkong of years ago

It provides petrol, tar, painis, plastc. eic

Tha makn oll-producing countries sro Russi, Saudi Arabia the S
raf, Ching ang Mexico

THE(r reserves may run oul 0 &0 years The extraction process

produces gk el of pollutants and is crbcized fer it grasnrs
;:l". PTISSa0rs
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LIS

Liguefaction
plant

a0t

Matural gas has the Sama orgin as crede oil and 5 pften
With 1t Teday, gas is also obtained by hydraulic fracturng G:' .;l"ﬂ;l
5 1oF L5

Itis used to produes siectricity in power statians, pioed 92
Feating and nichenss are

" -
Tre msin natural gas-producing countnes are Fusd 2
r s
-anada, iran, Norway and Algena
(ST TREArVES may run out in 65 years The tradiiondl B,
elhods alus pradyrs pollution, put tess than crude 8l Ff
cork Tes =
Lrast. causes sangys Ervironmantal damage

Muclear fission power

Coal 5 & combDustinle minersl
omduced Dy e cecomposton of
plant e bured uncergroung
fior maliors of years. It 5 used
o produca slecinogty N Do’
sHatcrd I matufeTure son and
=eal n oron and siesl works
afd 16 poSulE GEt ahd olMe
CREMICH ST Cls

Tne maln producers of coa
am Ching, the LUnited States
ndia and Australia There are
shurgdant Meserves, Dut of o used
lmsx today due to the high beveis
of pollyticn i Creates

Hermetic
dome

Muclear
reactor

Turbine

Electricity
network

Alternatar

Muchear fazion power = ootained
from the saparaton or fivwon of
the stoms of radosctree oy
mungrElE RCh a3 uraEem

it i used above all to producs
mlectricity N NuCIeSr Doer
L4 e g}

The maln producers are [he
LUreted States. Frances and lagan

IE i onbosed Decaute € Can
CautE RuClear aCoOOENIE and
because I produces Meghly
Eallubfg washs

y -

i SRR

* Designed to increase the water's force.

from  water contained in a
risssrvoer, &nd it B used, aboed
all, to produce electhcty n
h',ﬂmaln-l.-tr iC DOvesr SEalaond

Tha rmain producers sre Canaca
the Urated States. Braml Chens
ang Fhuskia

it nas besn cribosad for changng
v COUrses ang thersly the
vies Of DRARTS A0 BNifFals
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https://www.youtube.com/watch?v=0yk3RuEgWD4
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CORE ELEMENTS OF INDUSTRIAL ACTIVITY (1
ALTERNATIVE ENERGY SOURCES

4.1 Alternative and clean energy Sources

Alternative energy sources are those that have been developed as an
alternative to the traditional or established sources. Their development
began with the 1973 Oil Crisis, which forced industrialised countries &
segl New anergy ophions

Skills progress

Interpreting =

the environment D

1 Compare Lhe orgin, ysa
problems raised by akerny,

energy SoUrces in a table

Using sources of informatigy

The most important ones are biomass, wind and solar energy, Other
sources that are also being explored are geothermal energy and wave
power Einally, nuclear fuslon energy is at an expenmental slage

by altermative energy sourcac
All of these are renaewable energy sources and can be considerad Ehane

or green, as they oo not pollute or generate waste Handling maps

—_—

3 On a poltical world map, lacy
the main production cauntrips
alternative energy sources, Cry

present, these sources are used on a limited scale as the
necessary technology is being developed or they are still too
gxpensive 1o use

Al

a legend showing which typs o
enaeray is produced in esch of them

2 With the Iinformation yoy ham
answer: What percentage of gloiga L
enargy pProduction is repressr.,

giomass energy
.--'"_._-_

—

Geothermal energy

Coarse fuel stor
age
Storage pile —

L]

Fine fuel
storage

Electricity
mtwark

Transformear

e L
o

Turbine Condensation

tank

Blamass enorgy 15 denved from agricuitural, bvestock and simouture
by-products of else produced by ndustries thal transform raw
matanals fram these sectors. The burning of biormass fuel provides
reat and electricity.

The rmpln producers are the United States. France and Sweden The
major prablem of the blomass enefgy is COy emitted during combiustion

Solar energy Wind energy
Electricity
Blade

Solar panel §

Genearator

Electricity
network

Soler energy |+ cecved from the Sun's light and meat ity farco g
concentrated Dy using panels, snd o provides heat (hot water
hoating] ar alectrly

Wind anergy s darved from the wind, which turns 980
oroer 1o previde alactr oty

Tho maln producars

Tha main producers are the USA, Carada and Austrata. its problemas gy Amang i

ine imeguiar (galy and anral) enerly Supply and the chalisnge of steving ¢ rmast ratawarthy probloms are the ieregulns w9 FE

and visua and noise impact af wind turbings
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o F

Lk
ars Garmany, Spain and the Unied 57

Wave power

Generator

Turgine

Separator

Barometric
conderser

Guotharmal snergy s genved from the Sarth's mtermal el and 4 &
uted (o Feal water, provice Reahing ang oroduce slectroty
The main producers are ne USA. the Frdpones and Meoco. The
problem (0 rames i3 hat Cossd IO DM MOST poOwertul FuDDles i
restrcied, as they are fownd i areas with solcanic or Sesmic aconely
Mearrwiile tThase with B4s power arne expensive o corate

Muclear energy

Access tunnol
to elactric
cables

- , e
Wavo nargy is derived from the power of the Hides O waves @

“a and iy usod 10 producn slectricity =
anada. Tha

The main producers are France, Greal Brtain I:IMME' variability

Prablems it gives risa to are high oroduction costs

Nd visunl impact

V-

Electromagnetic
Inductors

Steam
genarator

High-anergy
plasma

Turbine

Nuclesr haslon snergy o damved om the unean oF fusion of Iow-mats
atoms of dauterium and tritivm, two ydrogen Sotooes obianed from
sea water Lhat can produce lege amounts of energy The problema i
rpisas Chegh temparaturas &nd contmalling this nUCEdr MERCTON) FEman
to b resolved
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(53

THE WORLD'S ENERGY.

ENERGY SAVING

Energy i necessary for ouf daily life. It enables
transport, machines amd household appliances (o
fumction, and lights our houses, offices and shops
However energy production and consumplion IS
distributed very uneguallty around the werld, which
gves rise to Senous problems

.1 Energy problems

The rise in the world's energy production and
consumption” s constant due to the increasing
population and expansion of economic activity.

The majority of global energy needs are coversd
by nor-renewable energy SOUrCes, sOme aof which
may run out in the coming decades

The unequal distribution of energy resocurces
obliges non-producing countries to pay for costly
imports, which generates a seriout dependency
on energy-producing  countrigs. On  occasions,
atternpts to control these resources has resulted
in international conflicts, such as the First Guif War
(1930-1527) Energy supplies have also been used
as a form of political pressure by countries such as
Rus=sia

Energy production gives rise to serious
environmental problems. These include  the
depletion of resources, and atmosphenc, land
and sea pollution caused by industrial and energy
production faciites, as well as heating and transport

9.2 Energy policies

Today, the majority of countries have adopted enargy
policies. Their aim is to imit the negative environmental
effects and save energy.

Envirenmental policies seek to reduce emissions
from  major energy-producing and  industrial
facilities, as well as in the transport sector,

* [Energy-saving policies =im to reduce energy

162

consumption. To do so they raise the awareness of
consurners (families, industry, transport companies
and the services sector) regarding energy-
saving measures and the use of low-consumption
technaology

How to save energy in the home

Electrical househeld appliances
— \miarpratation of labeis

a6 % w10
[T ===y

e =0 b

Buy modeis cartified as energy class AorB

Da nol put kot food i the fridge

il the washing machine and dishwasher to full capacity

Hoating and air conditioning

Irmnove household nsustion

Maintain indoar tempemlyy
at 21 *C In both winder s
SUPRITIET

Us@ only whean nacessary

hi

Television, computer, etc.

Reduce the parods of bme
thery are used

Da not leave devioes o
stand-by. Switch them o
when they are nal berg
used.

Activate Energy-$8ang
apphcations on divices

Replace comentions puts
with low-enargy model

Skills progress

Fmdmg relevant information

T
! What are the main global energy problems?

-t

Questioning technological development -
2 Create a practical guide with advice on ho¥ "
disseminate househeald energy saving tips

gnergy producers

Organisation for Economic Co-operation and Development

conidmption %
a6
51

Energy production and consumption by region

Global energy
production %

g

Yoar 2015

3 identify angd locate the workQ's

B66 Main energy Droducers

1329 75

1810 204 Handling graphs

59 u&'zp 4 Find information in the grapns

81 Bl Y How' has energy consumpbion
evolved? b) Which countries are
the maor energy CONSUMErs?
€) What problems are revealed Dy
these graphs?

Source: Ky World Energy Statatics 2017, AIE

The main global energy consumers are the most eveloped (OECD) countries, where
industry, transport, the services sector and homas consume a lat of enargy Together, the
ERErgY consumption hevals in this group are well above production lrvels. Soma emergeng
countries that have a high population and are undergoing a Agsd industnallsation proceds
wuch as China, are also masor consumens.

Evolution of eneray consumption

Sl sl Evpiytion of snargy consurmption in the workd
[ ———— i el f TEE S0 of comd mutrment)
Bomany (ot sy i wleciriciy)

-hu...“. §——- 7 e - — == } ITem
=] |

g T 100 1] e
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oy and '!’(3 new
uses and materials

Human beings have always strived o0
franefarm and take advantage-of-natural
resmurces: Currently the new ways of
producing energy and the exploitation
of minerals used in the manufactunng of

technological products particularly stand
out
-~ Among the new ways of obtaining

energy, the most recent and cantrayversial
is hydraulic fracturing or fracking, which
s used toextractpoileand gas from
unconventional sites

The minerals used in high-consumplion
technological - products (smartphones,
game consoles. MP4. LEDs. hybrd cars,
£ic ) are. in-many CAsSes; Crtical minerals,
whose proguction e concentrated in just
= few countries

The best-krown example s the so-called
“rare garth elements” (REE)

Skills progress

Define fracking and critical minerals

hJ

Using the information in the arawing,
explain the process of ocbtaining ol and
gas using the fracking techngue Find
out about it and exXpress your opinion
on whether or not this technaue of
obtaining hydrocarbons  should be
profmbited or not

L

Consult the map and cite the main
producing countries of crtical minerals

grouping them Dy conlinents

64

1. The melhad

It is used to extract il and natural gas from certain sedimen,
I us / iz

z as shale or slate.
roCks, SUCh as 3 Drllling

®

¥l propana

water tank.

Traditiona
gutraction
method

~ i Agquifer
f
First layar = = Injection
6
el ® (i
i1l Second layer )
| of camant
VRN &
| :i Third |ﬂ“; Gas release
of cemant @ 5
hS

How does it works

2. The process
Drilling. It is done vertically until reaching the stratum of hydrocarte
(1) and horizontally around 3000 metres (2). Then a steal pet!
insartad inta the well, which is coverad with cement. (3), coniro
explosions are carried out that slightly fracture the rocks that conl!
hydrocarbons (4)

Injection. Large quantities of water mixed with sand and chem
are injected through the pipeline under pressure (5}

With this, the fractures of the rock increase and the hydrocarbo®®
released. This process is repeated about fifteen times

Gas release. The injected water is extracted to the outside. ¥/~
then followed by the gas ar ail (6)

d. The arguments for and agains|

Frackir :
uuﬂc g has defenders, who highlight  the e
MDO”E”TS. who emphasise the disadvantages of the method
van : I ’
mDort:i?:ﬁ‘ an increase in the availability of energy; @ réo¥™
: the possibil ty of nelping to contain energy DI'ICES
Dlladvantages: extrac

aauifers and sur face
l'E':

P
ot

tion is expensive; it can contaminate :"1!
o

walers, it consumes large amounts & ©
pilte

urn wat
noise and f”‘ contain chemicals, the exploitation platforms
) Elu'F_-|E|f'ltiE.'-'$al:I'HQ Impacts

 Lcalon, examples and applications

L L 2

Lscaticn of the productisn __.._w
ol erftical minsrais (j
0 Aty (B Preompar
[ Beryn i Galum
[ L+

P Omorts ) Patrue
D rau D Terasim
@ Wagmisn ) Fay Leds
O Motiam (D Turgater.

i Baemanium

L. Thg rarg-garth elements

A group of 17 elements from the - atthah
‘.hE'DI"-Et‘iEEI”'_.", are transition matals M—
¥ are counted as critical minerals, and their current
i $ arz very varied; mobile screens and
. akers fibre-optic cables, computer hard drives, il
WLED cells, hybrid car batteries, X-ray machines, eic.
Ofthe g chemical elements most used in the technological
Tustry, at least ten don't have a replacement yet. AMong
" aré severa| rare-earth elements.
a;tlfﬂals Drovided by rare-garth elements cannot
fundimbe mm_ﬁced. Therefore, they have b-acornet ?
vita) |anm piece of current technology and a matte
Mmportance to great powers

Deposits of rare

Some raw materials are of crucial
mportance. Among them are critical
minerals, so called because the
risk that their scarcity would entail
and the economic impact that this
would bring about are greater than
thase of other raw materials

The high risk to supply is dus o
the fact that their production s
concaentrated to just aféw countries,
they are barely substitutable for
ather minerals and have low
recycling rales

The main producing countries are
China (antimony. fuorite. gallium,
germanium, graphite, ndidm.
magnesium, rare earth elements
and tungsten), Russia (PGM
pr platinum group minerals),
Democratic Republic of Congo
(coltan and tantalum) and Brazil
{niabium and tantalum)

Garmanlum (A) Crbcal minersl that has
varous applicatons: fibre cotics. electronics.
lers manufacturing

Graphite (B) Minera mines uwised L0 manuiaciue
pencily, and engineering parts such a3 pistons,
Beanngs, etc

-garth elements contaiming a Mgh

concentration of minerals are very scarce; most of them
are in China, who has a monopoaly on their trade

m&;_

_/( 'Cr'.l"v"":ﬁﬂad! fretais recycied from oid devices
,1 '\ms Laboratory in Goslar, Germany

165



Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

Javier Lopez astilleros perez
Resaltado

https://www.youtube.com/watch?v=iFbslQbeQ1A
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INDUSTRIAL DEVELOPMENT
AND ITS LANDSCAPES (11)

1.1 Contemporary industry

Contemporary industry emerged in the mid 20°
Bl

& from what is known as the Third Industrial Revolution

h century thanks to

Industrial labour now uses new technologies (microelectronics,
computer systems and telecommunications), which enable the use of
computer-cantrofted machines and industrial robots; it incorporates
new materials (like polymers and Nomex), and it introguces New
energy sources (nuclear and alternative energy SOurCes)

Manufacturing takes place in small establishments and the different
production phases are distributed between them

Fewer yet highly qualified employees work in these new manufacturing
establishments and they are accompanied by a range of other
employees who work on related services, such as research, inngvation

marketing, design, guality control, etc

The resuining production process can be appiied to manufacturing
rn short seres of cheap and diverse products. adapted to consumer
tastes and intended for a giobal market

The main sectors. are telematics, microelectranics, lasers, aeronautics
biotechnology and new materials

1.2 Gontemporary industrial landscapes

* Traditional industrial landscapes underwent a crisis in the 1970s
becalze these industnes had become outdated

In some cases They underwent recanversion through closure or by
implementing changes to production and the workforce

AL the same tme, - reindustrialisation was promoted, which
strengthened the establishment of new industries

In other cases, physical relocation or offshoring was used in order
to find cheaper areas

Innovative and high tech industries have become established in
science parks or technopolis often located in the most economically
flourishing cities. They orovide 3 meeting point between gualified
workers, infrastructure support and advanced services

+ Other traditional industries nave left Urban centres and relocated
to traditional industrial estates; or to industrial parks that combine
incustry with office buildings, er if profitable

o the outskirts of cities
Or rural regians

* In newly industrialised countries enormeaus industrial
have been created, preferably near ports from which
exported. As a rule there is no envirnnrmental reg
locations and they host” highly polluting industries

Complexes
products are

islation in these

168

The new industries

Contemporary  Industry 15 focused o
Innovative sectors. [n general, few by highiy
qualified workers are emoloyed

. Focus on English :
i host: to provide the space!
: necessary for something. :

Skills progress

=1
Creating diagrams G_:L]J_ P
1 In ‘your notebook, complete ¢
summary listing the cha
of contemporary industry.

Handling concepts  ____—

2 Explain the difference b-Ei""'E"E"

Tl

an industrial estate, an indus"™

park, a science park and 2 hig
tech hub

-

contem porary industrial landscapes

Distinguishing essential ideas
3 What do the terms reconversion offshoning and
reindustriafisation mean?

. FTET
_R?i'&frchmg processes \&5) R

fy it and

4 Find an image of an industry, then ident
Summarise its characteristics

E-';‘ With two classmates, study an industrial landscape
that is in a period of recession

H ang
't should include information about its .WUD Ems:ms
Chﬂrac‘re”sncs. and the ﬂ]ans fl.']l" DQSE!B'Q‘ sy

and
- Go o preparing

~=---[EIT]-- >  presentinga psceot wark

Today sofe of the oloer industnes have closed anod Bt bahind &
landscape of industrial rulng, such @& thl Pucear Dower Dant the
Crnmaa perensula (1

Others have been restored [0 provide a estimonry of thesr past use
as g sile for industry. An euampls of s @ he New Lanark industrial
textile mill (Scotland), where the factones closed in 1968 Later, ¢ was
restored for toursm and cultural use and declared a UNESCD World
Hantage Site (2]

Technology parks, such as the Alava Technology FPark (3). bnng

together high-tach RQuStnes

High-tech hubs (4). Such &5 Nofth Amenca's Sdicon Valey (Calformia)
by together ndvalive INOQUSmas N a4 ‘oCavon with Go0d
anvuommental conditions combined with advanced infrastructung and
SErvICES
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o‘m
INDUSTRY AND GLOBALISATION (1)
TYPES OF LOCATION AND RELATED FACTORS

8.1 Types ol contemporary indusiry

As a result of their historical development, contemp raria
iteri
are highly varied and are classified according to the following cf

- According to their pesition in the production process, whereby
three types are identified:
- (Heavy industry produces semi-finished products (iran and steel
ndustry )
The capital goods industry transforms semi-finished products
into equipment needed by other industries (machinery, industrial
equiprment) or for transport and construction

- The consumer goods industry manufactures products intended
ehirectly for consumers (textiles, food, etc.)

- According to the weight of the raw material. Heavy industry
processes large guantities of heavy raw materials, semi-heavy
industry works with raw matenals on a smalier scale, and light
industry uses hghtwerght matenals such as consumer goods.

+ Accarding to its technolegy. There are low technology or traditicnal
industries such as the textile industry; mature technalogy, which
has achieved its maximum technological development and become
stagnant. such as the metalworking or car industry: and high-tech
imcdustries that are today undergoing major expansion, as is the case
with computing, telecommunications and biotechnology.

« According to Its size. They can be small (less than S0 workers),
medium-sized (between 50 and 2507 or large (more than 250)

8.2 Contemporary factors of industrial location

Today. as a result of economic globalisation, an international division of
industrnizl work has been established

grary industries

+ High-tech industries are located in the most developed countries as
they reguire advanced services and infrastructure, a gualified labour
force and consumers with a higher purchasing power. However, they
are ncreasingly spreading lowards developing countries such as
China and India

* Mature or low-technolegy industries tend to be located in emerging
or underdeveloped countries, as they require an abundant, but
relatively ungualified and low-cost labour force. These countries
often provide special state concessions that encourage industries to
move there, such as duty-free zones and permissive enviranmental
legisiatian
Some of these industries come from developed countries, which has
given rise to a phenomenon known as industrial offsharing.

70

industries and tﬂt:hn%

High-tech

L

2

5k
4.1

AT

Pharmaceutical manutacturing plant

Low technology

Textile factory in Mew Delhi

Slkills progress

Creating diagrams

1 Draw a diagram representing th
different types of industry.

Developing your
own content @ ==

2 Imagine you are going to establ®’
an industry in your municipaity
What type would it be and wihat
factors would you bear in mirg
in order to locate it in the mo
suitable place?

Finding relevant information

3 Search for relevant information ™
explain what |s meant by a 84
free zone and the internatio™
division af industrial work

EEEE-@': rary industrial landscapes

Location factors

AT T Working with maps

]
= Mulural Isctorg—~ Access to row mataria)
| e arials and enesgy 4 Study the map and answer the

i following: a) Which countries and
L]

1 regions are offshore industries
1

1 from@ b)) To which countries, megions
]
v and cities ara industries offshored?
H
L]
1]
]
L)
L]

Awnilablity of trarsport, infrastructums.
Econamic . Bquoment. services, ndustnal land
Tactors Congumar marist

Prescirity to eomplementany indyustriss |

Location Suitable work lore  chean  or
factars it s«wn@—— aualified

c) Why are they offshorad?

--.!E!!l_} Ga to warking with

: Thematic maps
Social ervironmaent labowr dsoutes -
social suUDport
| State support tas  and  trade A S B e e A
— Pali 'actors ——
ical | Schaniages. in the “Apply skills” section you have the
Political stabiling guir Offshonng
Enviranmantal Lower level of ermaronmantal control

factors Ervironmenital quality

industries are located in places that provide the most favourable conditions bo sarm the
maiimem orafit.

Therefore, Industries that use heavyweight and high-volume raw materlals terc to pe
seated near to whene these are produced in crder to save on transpart costs. for examole
e Novelsa marbla industry.

i the other hand, Industries that require & large labour foree tend to be located in regions
with & high population of low-wage workers
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INDUSTRIAL DEVELOPMENT
AND ITS LANDSCAPES (1)

Industrial activity has undergone a variely

characterised by the introduction of a range of

aof phasas

achnical advances, as well as the use of vanous
gnergy sources The industrnal landscapes produced

By this activity have also evolved over ime
¥

6.1 Artisanal industry

Uintil the mid 18 contury, artisans undertook industrial
labour by hand using traditional tools and low-power
energy sources, such as human ar armmal strangth or
wood burning

Manufacturing was undertaken in small workshops,
where the artisans produced their products. The final
products were unigue (having been commissionad
by customers, No two arasseas, far example. wera the
s3me), expensive and scarce, they were sold on the
Incal market Industry concentrated on basic seclors
guch as clothes, shoes and everyday (tems

The locatlon of artisanal workshops was widely
distributed. as there was no distinguishable industrial
landscape. However, many artisans preferred to
establish themselves in cities, where the members of
different trades congregated in specitic streets, which
gave rise Lo urban spaces specialised in weawng”

metalworking, tanning”, efc

8.2 Modern industry

Modern industry began in Great Britain in the wake
of the First Industrial Revelution (1770-1850), and
eontinued durng the Second Industrial Revolution
(1B50-1950) Industrial labour went on to be carried
out by machines powered by more powerful energy
sources, such as steam engines, which were coal
powered during the first industrial reveolution, and
aslectric motors and piston engines moved by electricity
and petral during the second industnal revolution

Manufacturing was focused in large mills or factories,
where numerous workers made just one part of a
oroduct. The resulting products were abundant,
cheap and homogenous, and sold on distant markets
To begin with industrnial achwity was centred around
the ron, stesl and textile sectors. bul it gradually
diversified

The loecation of industres and the industrial

Artisa

n the past, artisans preferned to bo located In citos, when
ttlad In streets given over 1o the practice of tha same irads

e

Artisan workshops were idontified by distinclive signs and s

servied as a place to soll products

: weaving: the process of making cloth by interlacing

: threads

! tanning: the process of converting skins into leathe

Creating tables (&

Chronalogy

Lebour and manulacturing
| Praduction |
Location

Resulting landscape

Using images

2 What differences do you see between 2

and industrial labour?

gl
3 And between the landscapes produced bY the

and second industrial revolutions?

— — landscapes they gave rise to underweant magor
Compare artisanal and modern industres ™ P ¥ g
completing this table in your notebook

[ artionar bt

workers and factories

transformations during

these centuries

* During the First Industrial Revolution, indust
mining reglons or other sources af energy, or el
near train stations. The Industrial landscape
brick factory chimneys. unsanitary housing for workars ana railways
The pollution created by these factores axplains why this area was
raferrad to as ‘the black country’.

During the Second Industrial Revolution, thers was greatar flexioility
i the choice of industrial locations. Thus ports attracted ::I
refineries, chemical industries and dackyards, while muw'fs-r JE
Preferred to be near CoONSUMErS Were clusteree ﬂ“;:tﬁ:ltisl:;;
cities. The most typical industrial landscape e th ww.ce;
organised into plots with industrial spaces ' \
nfrastructure and transport

ries were located near
s@ in ports and cities,
was marked by [al

rtisad

5 W
gquipped Wi

_

r tha First industrial Revalutian, mactnes LA)
Wi Dowernd by steam, which was geraraied
by burming coal The poliuhion clused as 8
eyl led o polluted andscapes bko R
" came o be

area around Birmingham, wh
refarred 1o 85 The Dlack Cou

Dunng thea Second Indus

= lal Ravelution,
industries began 1o estanish themsahes on
rrsp outskirts of citses [(H)
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INDUSTRY AND GLOBALISATION ().
THE WORLD'S INDUSTRIAL AREAS

The warld's industrial areas are located in historical industnal regi

ons

and emeraing countries Recent development has been irregular

9.1 The historical industrial regions

The United States, Japan and the European Unlon continue to be the
world's three most important industrial areas

They benefit from their advanced technology and the high spending
power of their local markets. High-tech and innovative industry
is especially important, and many large businesses have their
headguarters in these regians, However, industry in these regions is
in decline due to the offshoring of basic heavy industries (steel), and
the loss of part of the consumer goods (textiles) and equipment (cars)
industries to emerging countries

9.2 Emerging countries

These are led by the BRICS (Brazil. Russia, India, China and South
Africa) group followed by a number of regional industrial powers
such a5 Australia and New Zealand and other secondary @rmerging
smuntrizs Their highly developed and growing industrialisation is cue

o

+ In some cases, the exploitation of their abundant natural resources.

« In ather cases, to globalisation. This allows them to begin by taking
advantage of their cheap labour force to set up factories intended
to produce cheap low- or medium-tech products for export
to developed countries. Then, with the capital and technology
acguired, they can set up high-tech industries (aeronautics,
electronics, telecommunications) intended for their extensive local
market. as well as those of developed countries
Taday, multinationals created in these countries have begun their
own offshoring process and moved the least complex industries to
the maost underdeveloped countries with the cheapest labour force

Russia iz & special case in this group. In the wake of the collapse of
communism, it lost its global industrial ranking. Since the beginning
of the 1% century it has recovered thanks to its exploitation of natural

resources

0.3 The least industrialised areas

These are located in the poorest countries on Earth, such as those in
Sub-Saharan Africa. The causes of their limited industrialisation are a
lack of resources or capital for industrial development, limited markets
and isolation due to poor communiCations

Howaver, factories producing low-tech goods are being set up in some
of these countries by businesses from emerging countries.

2

s i T

Industrial areas wﬂm_l development zones

The historical Industrial reglons such 4y 1,
United States, Japan and the European g,
have extensive industrial zones that .,
advanced technology.

The indusiral development of emarging
countries, swch as China, South Korea, ingls

Brazl and Mexico, is dus to globalisalion
* Oy peuniries: with & production of mem
{ran 10000 milkon dolns sne mprEsanted

| Bousga: Weond Bane
L K e

The value of manufacturing preduction in 2011

Industrial ‘offshoring’
[ Tcwna ] 150 | indonesis | 50 | Saudi Armbls | 52
Today, western countries heve undertaian Wit  OSRS 2eo ENERSSEN s BN
ckustial offshoring., or reversed previously offsharec indUsines oy g S 75 EE—— 2
Thare are many roasons for this: {ransport expenses, due o [Garmany | 700 T Spen__ | 52 T mimpsa | o
the continual changes in petrol prices; ries i labour costs m ve D —
e some countries such as China; conficts berwsct R0 o 3 BN 2 EERSES
The least industrialised on Earth at and their partners in emenging mnzm:mu e mu:: ::Tr ] s Tl "0 T Wenazuela [ G2
located in underdeveloped countries, wh' use of knowledge or customer relations: | 2 the costs FGmatbdamny <o el 99  Phifippines | o
lack the resources and capital for irughustrd specifications: insufficient training aof local workers, and i - -
crealod i r lang distances [ France |  Aetrsils e
development by working over long gt = i o
e w0 [PwesdTT] 8+  Pemies | iF
Source: World Bank In billions of dollars
sm"s W“m Using maps @ | think, I'm interested. | investigale Representing information
e ._.—_._________.—-—
2 Using the data provided in the table.
Sl infarmatinntij] | Study the map and complete the following tasks: ng o i ideio et o
rmation —— . ra 5 i i
Liung ag table symmarise the a) Mame the historical industrial regions and the an}aE;f::I? :FEGUF;“W b) i:ncare Hinin: o2 M8
' world? major emerging industrial regions. : ' into qQroups according to thair
characteristics of ™ Includé B) Which s E,l;hE world's jeast industriahsed Iﬂ faii';i ::I:nmemu 1;1;; Sutite via Cun?erﬂ;jcrar',r
£ aval O Ll
industrial reglons e thel region? Explain the rgasons for Its [irmited vel D o i, Il
geographical zones whe i Qo xpiail rent developments development a
stry & Inclustrialisation, as well as the t4 production for each group

are located, types of indy

current state of development taking place
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FUTURE INDUSTRY: INDUSTRY 4.0

= : ripr OF
ances towards the Eourth Industna Revolutic

Future mdustry aov
Ingustry 40 :
' Aot gd 10
ancept that emerged in Germany in 2010, It is designate

Jiactunng and Consists of digitising B

- roduction Processes
ke them more efficient

s =Lt

1I] 1 smm'l factories

sc are characterised by the automa 14
machines within the inOust rnal site
the exchange of mformation on the putside (markels customers,

competitors and other smart factories) to streamling and improve

on of produchion;
itself: and

¥ m meEEetnn of
[N Mierco ecnon of

10.2 Techmologies

me essential technologies for Industry 40 are
« Internet of things. It consists of connecting objects 10 the Internet
integrating a chip. in order o provide inteligent information and

SEFVICES

In the ndustrial field, it has numerous applications. the improvement of

the manufacturing and managemant process, machinery Supervision,
guality control, safety improvernent, etc. This technology ais0 enabiles

inteligent communication between things via the Intemel

» Cyber-physical systems. Allows a physical object o be controlled
by technology, ke the power gnd, or industnal machines. In turn,
cyber-physical systems are connected to each other through the
Internet of Things
ID printing. Creates three-dimensional objects. It gllows the
prototyping of any product and its hyper-personalisation. It doesn 't
make the product more expensive, regardless of whether you have
to manufacture the same or different parts, making it much easier to
produce small batches. It is mostly used for product design.

* Big data. Consists of the harveshing, management, interpretation
of data for business purposes. It
allows for improvement in the manufacturing processes through
analysing results, making decisions, predicting results, anticipating
markets, carrying out simulations to predict the necessary resources
and opltimising their use., developing new business models studying
consumer habits, acguiring ang retaining customers, ste

and storage of a huge amount

* Artificial intelligence. Technology that enables machines to beh Ave
ntelligently. It 15 able (o process large volumes of information in
real ume and learn autonomously from the information received
to develop actions, such as maximizing functions or sl
problems =oving
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: [reAlR vou are going to create:
i a factory and decide on its:
! |pcation. Do some research to!
i find the most suitable area for:
i the production of the factory,:
i taking into account the necessary

i factors

Skills progress

Generating your own ideas
What are the advantages 2™
disadvantages of the digitisa!®
of industry?

t allows the creation of prototypes that

reprogrammable machines can manufacture

therm in short series at prafitable prices to make decsions

* Collaborative robotics (Cobot). A new generation of industrial
robots, They are small in size, highly flexible, and able to collaporate

and interact closely with people

* Virtual and augmented reality. Technologies that ennch wvisual
quality by combining the real world with the virtual one through a

Computer process.
- Virtual reality creates an environment and produce
the user being immersed in it

Augmented reality allows you 19 ¥ isualise a part of the world
through a technological device that adds virtual information to
the real one. In industry it can pe used (o optimise designs, control

production. facilitate onfine purchases {changing rooms for virtual

clothes), train staff. etc

5 the feeling of

It s capable of storing and proceising data of

mespond 1o particular demands, Autormated and  @RGIMGUS volume and complaxty 1O gu Chily
get usehul information. it enables companses

gNIT (8
jl'?-l-"—-—atM and new technulngn_-;
eh e T d W g,
7 -5 ﬂ .fﬂ _,_
Tk

ey [

Tagk automation allows manual woreers 1o
replaced by robots A robol 5 3 programmabss
machine, that hss numanced features. of wihech
tha rmost tyoecal are itz articulated arms Aaath
which it can perform tasks, especaly the Most
repetitive. Rarmful, dangerous of ExhEushng
s

Biye collar” manual workers are replaced

Ihus

By “stesl collar™ workeri leanang

FlaiT S8 L =]

WOrkErs (D SUDenasE or monitor

Augmented reality

Thes mechnology, like witual reality, ennches
visual quaiity. Augrmenied meaily S0l viTud

infarmation to eakly, creating a mimsd meality
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APPLY

Briefly define these geographic concepls raw
material energy source, construction. crude ON,
energy saving, fracking, Industry 4.0

2 Complete the table below in your notebook

3 Identify and summarise the characteristics of the
industrial space below

REFLECT AND EVALUATE

Continue with secondary sector activitios. Reflect

ndividually and share in a group your assessment of
the activities involved

To do this, download the corresponding rubric at
anayeducacion.gs

TEST YOUR SKILLS

To test your knowledge of the secondary sector, fill out
the self-assessment. You can find it at a

nayeducacion.es.

" L .I-._ " \ L

FEaEER bt L

4 Read the texl and then answer the

guestions

The change in the intermational location of InGustys
~rtivities (..) has been the consequence of iNCreagi,
economic globalisation. In Dlh"—‘l‘f words, the I;ﬂ:-”l_,‘;
foreign and domestic competition within Natigns
markets, the rapid expansion of large economies .,
affer important advantages for industries ang, finaly
the possibilities provided by computer tEthn-a!:,gI
with regard to structuring production processes

These three factors have led the main multinatig;
companies to channel their investments iny,
emerging industrial economies (..J and close doy
operations in more developed countries. This s 5
phenomeanon that has become known as 'offshoring

follge.,
|

As a result of this process, the national econamy
oses a markel with regard to certain activities s
areas. These are subsequently taken over by angthe
country which leads to a decrease in employmentin
the affected sector

ipymie.ceg
d) What is offshoring?

b) What factors related to offshoring are mentioned’
£) Mame some of the consequences of this process

d) What relationship is there between offsharing

and the new industrial countries marked on th
map belaw?

] - : 1

[N THE PAST
erta Marks Ayrton

Basic information
a—

Name: Herta Marks Ayrton
period: 18541923
Natlonality: British

Orccupation: mathematician,
nventor and suffragette

n my childhood, my favourite
eubject was mathematics. | liked
numbers so much that | founded a
club together with Charlotte Scott
and decided to study at Girtan
Caollege in Cambridge.

in 1881, | obtained a Bachelor of
Soence from the University of Londan,
because, although | had passed
my studies at Cambridge, thay

PROTAGANIS

didn't give titles to women there
only certificates, which helped me
o becomne aware of and fight for
WOomen's rights

In1884, | patented rmy first invention
and my conclusions allowed
Improvements to city lighting
to take place In 1899 | was the
first woman to present a paper
before the Institution of Electrical
Engineers (IEE) and the first female
member. My good reception at
the |IEE encouraged me to present
my work to the Royal Society, but

waos rejected as a woman and
John Perry did it on my behalf
in 1901 | kept trying and in 1904
| managed to defend my wark in
that same institution. Two years
later, | receved the Hugues Medal
for my research on the electric arc
and the waves produced by the sea

NOW

Inna Braverman

Basic information

Name: Inna Braverman, 1986
Place of birth: Ukraine

Occupation: Eca Wave Power
Coordinator

At the beginning of the 20"
entury, the previous protagonist,
Hertha Marks, had been interested
" studying the waves of the
*®a. Currently, in the 215 century.
another woman, Inna Bravermann,
= the co-founder of a company
"3t uses the force of sea waves to
Obtain Blectricity

Ivrlfhe Same year that Inna was born,
re:cﬁtor Number 4 in the Ukrainian
I:.wErT-,ar Power plant in Chernobyl
By ®ated and the hydrogen that
auilml‘lated inside it exploded,

N3 the biggest nuclear

P -

accident in history. The disaster
put 400 times more radioactive
materal into the atmosphere that
that of the Hiroshima atomic bomb
and the consequences on the health
of the affected people are still baing
discovered today Inna Braverman
was one of these people, but she
was lucky—she survived— and now
dedicates her life to the study and
diffusion of renewable energies

She resides in Israel and in 20N
she founded Eco Wave Power, a
campany that obtans clean andg
renewable electnoity from  sea
waves, taking advantage of the

NS

In the years before World War |

| created a fan, known as the
“flapper” It was usedin the trenches
a5 it served to dissipate the mustard
gas used in that pattle wihich would

claim sa many lives After the war, |

collaborated in several associations
that sought to achieve equalty

1 Hertha Marks Ayrton,
registered 26 patents as
an imventor. Do you know
what a patent is? Search
for information and write
Its meaning.

2 Review what you have
studied and compare
nuciear energy with tidal
energy

Changes in water level and using a
system of floats

In 2015, she participated in the
United Mabions Climate Change
Conference in Paris and in 2018
she was chosen by CMM as one of
tomorrow’'s heroines. Her work has
won several awards for innovation
Almost a century has passed since
the death of Hertha Marks and the
electrical energy field has evolved
8 lot thanks, in part, to the work
of many researchers such as our
protagonists
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