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Rotas termoguimicas e bioguimicas comparadas
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LCA system boundary A rota apresentada envolve a
maximizacao da gaseificacao.

Ha outras vias possiveis, incluindo bio-
oleo e carvao
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Outras matrizes encontradas na literatura
Substratos diversos (muitas vezes hipotéticas)
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Fig. 3. Overall process block diagram for a basic lignocellulose to ethanol biorefinery [7].




2. Pre-extraction of hemicellulose and other

value-added chemicals
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Fig. 4. Process block diagram of an integrated forest biorefinery.



Rotas termoquimicas possivels

Thermo chemical conversion of biomass
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Combustao (co-geracao de energia elétrica) >> tecnologia que se estabeleceu no
setor sucro-energético

recaptulando
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\ I J Surplus electricity (kWh/t of cane) 12b ‘ 186
O N\

pistilation | >IN the 1G basic scenario, surplus bagasse (around 24 kgft of cane) is generated
L and sold; this amount corresponds to approximately 10% of the bagasse
Blication produced in the mill

N o R
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"Surplus electricity is not commercialized in the 1G basic scenario since this
amount would not justify the investment in production and transmission lines.
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Gaseificacao maximizada como rota de conversao termoquimica
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Processo de Fischer-Tropsch

Reacoes

As reacdes principais sdo:

nC'O 4 (2?’1 | l)ffgﬁgﬂffgﬂ+g | ﬂffg@[Prndugﬁn de parafinas)
nCO + (2n) Hy=Cy, Hyy, + nHy0 (Producéo de olefinas)

Se trata em ambos os casos de reagdes muito exotérmicas, ou seja, gue liberam uma grande quantidade de calor.

Reacdes secundarias, indesejadas:

CO + 3H,=C Hy + H,0 (Producéo de metano)

nCO + (2n) Hy=C,y Hyn 1O H + (n — 1) HyO (Produgéio de dlcoois)

QCOﬁC(S) | COE (Deposigdo de carbono solidao)

Ha situacdes onde as reacoes
secundarias podem ser
otimizadas para predominar e
produzir dlcoois e nao alcanos

A reacdo depende de catalisadores de cobalto ou ferro.

Para um bom rendimento se requer alta pressao (tipicamente 20 - 30 bar)

e temperatura (200 - 350°C).




Processo de Fischer-Tropsch em uma refinaria de
biomassa >> a gaseificacao deveria maximizar CO e H,

Reacdo do metano com oxigénio, formando o monoxido de carbono:
CH, + 10y — 2H, + CO
Reacdo do hidrogénio com o monoxido de carbono, formando o hidrocarboneto:

[2?1—|— I)Hg —+ nC'0 — CﬂHgﬂ+g -+ ’H',Hgfj
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Pirolise maximizada como rota de conversao termoquimica
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Liquefacao maximizada como rota de conversao termoquimica
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Caracteristicas do bio-6leo de acordo com a biomassa e o método de
preparacao

Bio-oil composition in wt® on the basis of different biomass sources and production methods.

Corn stover Softwood Hardwood
Ref. & [45] [195] [195]
r=cj 500 500 -
Reactor Fluidized bed Rotating bed Transport bed
Water 9 29-32 20-21
Aldehydes 4 1-17 0-5
Acids G 3-10 3-7
Carbohydrates 12 3_7 34
Phenolics 2 2-3 2-3
Furan etc. 1 0-2 0-1
Alcohols 0 0-1 0-4
Ketones 7 2-4 7-8
Unclassified 57 2457 A7-58




Bio-6leo versus Petroleo

Comparison between bio-oil and crude oil. Data are from Refs. [10,11,28].

Bio-oil Crude oil

______ Waterfwt®] 153 .01

pH 2.8-3.8 -

o [keg/l] 1.05-1.25 0.86

fsp-c [cP] 40-100 180

HHV [M]/kg] 16-19 44

C [wit#] 55-65 83-86

0 [wti] 28-40 <]

H [wit#] 5-7 11-14

S [wii] <(.05 <4

N [wti] <0.4 <1

Ash [wt%] <0.2 0.1
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