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Energia

/A Energia € aquilo que permite a realizagz%
de trabalhoc Fisica

A E=mc2

A Energia é igual & massa

A A quantidade de energia estocada na forma
de massa € enorme

\ /




Termodinamica

KEnergia nao pode ser criada ou destrué;chapenas\

transformada
A Conceito de eficiéncia energética

A Base da revolucéo industrial
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B alanco energético de um Sistema Convencional

energia util

Motor Stirlingg 45%
Motor dieselc 32%
Lampada incandescente8%
\Lémpada fluorescente82%

G eficiénciaé a fracao da energia total da fontg
de energia primaria que € convertida em

Combustivel Energia Eléchica

Energia
Elétrica

e

N

vel usad

......

Balanco energético de um Sistema de Cogeracao
/ Combustivel ——
Energia Eléctrica

Pormaiseficienteque sejaum geradortermelétrico,a\
maior parte da energiacontidano combustivelusado
para seu acionamento é transformadaem calor e
perdidaparao meio-ambiente y




Consumo de energia per capita

5.000 kcal = 1 litro gasolina

6 500 mil anos a.&.2.600 kcal por dig uso do fogo \

A 10 mil anog; 5.000 kcal por dig trabalho agricola
A Gregos e romanos11.000 kcal por dig edlica, hidraulica e escravos

A Final do século XV{12.600 kcal por dia revolucéo industrial

\A Século XX 32.000 kcal por dig uso do petroleo /




Necessidades atuais de Energia

~

A Brasil: 2 000 kwlitab
A Japdo, Franca, Alemanha: 7 000 kina

A EUA: 12 000 kwhab

o /




Consumo de energia per capita atual no mundc

Consumption per capita
Tonnes oil equivalant (togl







Consumo regionalizado

Regional consumption pattern 2006
Parcantags
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. Qil . Matural gas . Nuclesr snargy . Hydreslactricity . Coal

Cil rernains the leading snergy source for most of the world. Oil dominates in Maorth Americe and has increased its share since 1996 it hes lost share in Europe, South
end Central America and the Middle East. Gas is the dominant fuslin the Farmer Soviet Union; in Asia, cosl dominates. In both cases, the dominant fusl has increas=d
ite share since 1948E,



Estimativa dos recursos energéticos nao
renovaveis no mundo

Oxido de uranio —— e 240,000
7.5 million quads

short tons

Carvao e linhito
3.4 trillion
short tons

67,500 quads *

Il 18,000 quads

| > ombustiveis
3.2 trillion barrels f8csais
117,500 quads

2 trillion barrels

SCoEel M 14,800 quads J
2.6 trillion barrels
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Mudancas no consumo de energia nos EUA
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[I\/Iatriz energética brasileir}a

Brasil| Mundial

A Hidrelétrica 89% A Carvéo 40%
A Nuclear 4.3% A Hidrelétrica 18%

A Out 5 70, A Nuclear 16%
utrasS 0o, /%o

t Gt A Gas 15%
(termeletrica) A Petrdleo 11%

Fonte: IAEA Fonte: Eletrobras



[ Combustiveidossels ]

-

Recursos energéeticos formados pelo
soterramento e posterior transformacao
de matéria organica

~




5‘ﬂnlight

—)  Ciclo do Carbono e
@ combustiveis fosseis

*

" Energia solar estocada !



Tiposde combustiveidossels

carvao

petrdleo

gas natural

folhelhos betuminosos
areias asfalticas
clatratos



Processo de Formacao de Carvao

Wet environment,
abundant vegetation
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Bituminous coal
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Turfa ——> Linhito ——> Carvao > Antracito
Betuminoso



Carvao

linhito antracito

Celulose 7 C4 H;, O
5(Cs Hyg Og) ----- CyH,,0,+3CH, +8H,0+6 CO,+CO

6 (Cg Hyg O) ----m----- C,, Hyy O3 + 5 CH, + 10 H,O + 8 CO, +CO



\
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Tabela 22.1 Variacdo das caracteristicas do carvdao de acordo com o grau de carbonificagdo.

Parametros Linhito
Densidade (kg/m? 1.000 1.000 a 1.300
Umidade(%) 65 a 90 15a45
Carbono™ (%) 228 s 65a 75
Hidrogénio (%) +ih J
Oxigénio™ (%) + 33 25
Componentes Volateis™ (%) + 60 + 40
Carbono Fixo (%o + 25 H= 30
Cinzas (%) (material + 10 -5
ndo combustivel)

Poder Calorifico cal/g 4.000 a 5.700 Ate 5.700
Brilho fosco baixo

) medidas sobre o carvao isento de umidade e cinza

Fonte: Decifrando a Terra / TEIXEIRA, TOLEDO, FAIRCHILD E TAIOLI -

Antracito
1.2000 1.500 1.300a 1.700
1:a:3 -
75 a 90 90 a 96
45a5,5 Z2ad
Jall 4all
10 @45 3all
25 a 80 + %0
0,5 a 40 3a30
2.700 @ 2.600 8.200 a 2.200
moderado alto

Sdo Pavlo: Oficina de Textos, 2000.



Extracéo de
carvao
remonta a
antiguidade
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O carvao e arevolucg
industrial
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Coal Miners



Por que a revolucéao
industrial aconteceu na
Inglaterra?

Whitehaven

fsie -ﬁzﬁ

ﬂu Birmingham

' 'ﬂhlqu-thampmn
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Historia moderna




Condicoes de trabalho




PIT WOMEN

Coal Communities in Northern England
in the Early

DurhamCoalMiner Setting Props. Bromley Pit
- Pensford, Surre{ngland





http://www.dmm-gallery.org.uk/gallery/0005-027.htm
http://www.dmm-gallery.org.uk/gallery/0005-027.htm
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Desenvolvimento do transporte e infraestrutura na Europa e EUA



Termoelétricas

86% do carvao da Pennsylvania (EUA) é para
producao de energia elétrica



Funcionamento de termoelétrica alimentada por carvao mineral

Generator
Transformer

Condenser Cooling Water Condenser
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Francais Une petite exploitation miniere vers Matarrosa del Sil en 1984.

Arquelogia industriak; patriménio geoldgicemineiro




England Now Haa Ga ohne Made from Cnal

Berrisu  motoriss moy
now enjoy the novelty af
buying gasoline made from
¢ozl, which has just beem
placed on public sale, The
avenl marlks the |'-rli|'|ll.il'ct
of & great chemical industry
by which England bopes to
jput 63000 men to work and
ta ond her depemdence upen
imparied petroleum, A mon-
sier plant ow riaing at Bil-
bingham-en-Tees will trans-
form 1000 toms of coal
daily into the synthetic fuel,
usng 4 process already in
successiul  operation in a
smaller experimental pland
sl the same mite In this
process, kinown o haadrogen-
atboi, powdered coal i
mized with heavy odl onid
the resuliing puste |5 Ted,
with hydrogen gas, ta a con-
serter, The mixture wnder-
gems A chemical transformas
vion umdir trermendous heat
anid pressure, yiclding o mis-
ture of hydrocarbone: from which pure
gasodine s recovered. by distEllation
Anciher af the products is Diesel oil,
which may also be changm! Into Fassline
b on sdditional conversion  frestment

wrn ull ik e

with hvdrogen, Both the hydrogen and
heavy odl ustd n e process are oblained
in the cowrse of producing the gassline.
leaving coul nx the chief row material
repuired, Results of |.lh.lJrJ|.'Ia'-||r| mdicile

w LR i

England ha r-lrrflnuﬂ- by yals geeoline made from goal. This ploture shows sae of the saely purshas

having the car's task dlisd. & plang, new buildizg, will producs alsus 20,000 geibsas 3 day

that approcimately & gallon of gasoline
may be obézined from twenkyv-foar poumde
of coal, ond the large-scule plani umider
conprruction shouhl show an ousput of
80 000 galbons of gosoling s day.

Inglaterra 1934



[ Processamento do carvapcogue, gaseificacao e quuefac;éo]

Operacao de Desfornamento da Coqueira
(Arquivo COSIPA)

/A coqueificacao ocorre a uma temperatura c@
1300°C em auséncia de ar durante um periodag
de 18 horas, onde ocorre a liberacao de
substancias volateis. O produto resultante
desta etapap cogue € um material poroso
com elevada resisténcia mecanica, alto ponto

\de fusao e grande quantidade de carbono. /

Sole Flues




Producao e consumo

Production Consumption
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Cioal was again the world's fastest-grawing fusl and globel consumption growth was twice the 10-year averagse. Growth was concentrated in China, the largest coal
consurmer, which accounted for 80% of global growth, Growth in the US4 wes also relatively strong.



Producao de carvao no mundo




Reservas

Proved reserves at end 2005
Thousand million tonnes ishare of anthracite and biturninous coal is shown in brackets)

_ Asia Pacific
Euwrope & Eurasia 296.9 (192.6)
287.1(112.3)

Morth Amarics
254.4 (11571

Africa
BOZ(B0.2)
%=, & Cant. Amarica
19.9 (7.7

hiddle East
0.4 (0.4




Por que no Brasil nao ha reservas
significativas de carvao?

Bacias sedimentares paleozdicas
Paleoambiente; delta e similares

Periodo carboniferq permiano
Caracteristicas do carvao




Fig. 22.2 Distribuicgo
de ocorréncias e jazidas
de carvéo mineral na

borda leste da Bacia do

Parana.

Fonte: Decifrando a Terra / TEIXEIRA, TOLEDO, FAIRCHILD e TAIOL - Sao Paulo: Oficina de Textos, 2000



Arpenting

¥ \I

Jazidas de Carvao .

I \=ridas

Regites dos COREDEs w1

Fante: Companhia de Pesguisa de Recurses Minerais - CPRM J
Elaboragdo: SCP / DEPLAN - 0872003 [
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Problemas ambientals
relacionados

Tem a ver com as caracteristicas
geologicas do depdsito?



Chinese coke output is a
big boy in the
international coke market.
In 2003 it made up 46%
of the worldé total coke

production.

China Coke Output

Other Country's
Coke Output
54%

(PARADOXCI:hina tem, ao mesmo tempo, A
recorde de poluicéo e de construcao de usinag
'limpas’

Publicada eni1/05/2009
\TheNewYorkTimes )
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U.S. Electricity Fuel Mix s D
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164%  Other* o Importancia estratégica do carva

2.2% . . . -
Dhovail N X y 61.8% para os paises industrializadc
. . Y,
Hydro

;2%/

VR

Nuclear
19.8%, Sowrce: LS. Energy Information Administration, 2002

* Includes nordvwdro renewables and other enermy sowrces

U.S. COAL DEPOSITS
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Total U.S.
Recoverable

Reserves

244 billion tons.
250 years at current
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About 50 coafired power
plants, like the one in
Bergheim, Germany, are
scheduled to begin
operating in Europe in the
next five years

Drax Coal Fired Power Station, North
Yorkshire, England, United Kingdom



Termelétrica a carvao sera inaugurada com
promessa de nao poluir

gre-miling- o Cengxia Fioa € Fane & Focvm A
| u 150 MW SE P Medbo - 21 KY T 140 MW 1= &l HW
s Fhinn v i, Mrar © Ferr B Bl A
d w B e WP &, il o PR 4w Pl A Pm i AT

Localizada na cidade de Candiota, no
sul do Rio Grande do Sul, a
termelétrica tem capacidade
instalada de 350 megawatts e
comecou a gerar energia no dia 3 de
janeiro.

A obra, avaliada em R$ 1,3 bilhao,
teve financiamento de US$ 430
milhdes do China Development Bank
(CDB) e foi construida pela
Companhia de Geracgéo Térmica de
Energia Elétrica (CGTEE).
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Carvao no Parana




Mulheres despiritadeiras na Mina de
Cambui Figueira década de 1930

Carvao em Figuei@Cambui 2006
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»*Dia do Petroleo
)} 29 de setembro

leo e gé%
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Petr

:



' La familia del petrdleo

Gracias a los conocimientos generados por |a quimica, se pueden obtener del petréleo numeroses y variados
elementos, fundamentalmente combustibles, que usamos a diario y que han revolucionado al mundo
moderno. La separacidn y transformacién de estos derivados se realiza al interior de una refineria.
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