Pre-tratamento de materiais lignoceluldsicos (cont.)

Sumario e objetivo da aula (2 aulas)

1. Qual a finalidade do prétratamento?
- Porque enzimas apresentam acdo limitada na biomassa in natura?

2. Fundamentos e tipos de pré-tratamento
3. Eficiéncia de hidroélise apos o pre-tratamento

4. Correlac0es entre remocao de componentes no pré-tratamentoe eficiéncia
de hidrdlise

5. Balango de massas e avaliagdo econémica



Pretreatment

Hydrothermal/

Chemical

* Low pH
* Sulfur dioxide
* Sulfuric acid
* Hydrogen chloride
* Phosphoric acid

+ Meutral pH
* Hot compressed water
* Steam explosion

* High pH
* Ammonia
* Ammaonia fiber
expansion (AFEX)
« Ammaonia recycled
percolation
* AQueous ammaonia
soaking
* Sodium hydroxide
* Alkaline wet oxidation
* Lime

* Dthers
* Dreganosoly
* Liquid ionic solutions
* Co-soclvent enhanced

lignocellulosic fractionation

Physical |

Mechanical refining
« Shredding
« Grinding
* Milling
* Hamrmer mill
* Disk mill
= Ball mill
* PFI mill
* Extrusion

Irradiation

* Gamma rays

* Electron beam

« Microwave radiation

Biological

* White-rot fungi
* Phanerochaete
chrysosporium
* Trametes versicolor

* Ceriporiopsis subvermisporg

* Heterobasidium annosum
* Pleurotus ostreatus

* Brown-rot fungi

* Coniophora puteana
Gloeophyllum trabeum
* [getiporus sulphureus
* Piptoporus betulinus
* Postio plocenta
* Serpulo lacrimans

+ Soft-rot fungi
« Chaoetomivm globosum
* Ustuling deusta




Efeito combinado da remocao de componentes
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Balanco de massas dentro do processo de pré-tratamento

Fundamental para verificar perda de components e aumento de acessibilidade a

cellulose

exemplo de calculo

Table1 Chemical composition and mass balance for sugarcane bagasse components before and after pretreatment via an alkaline-sulfite
chemithermomechanical process or chlorite delignification

Sample Chemical compesition of samples? (g/100 g of pretreated sample) Solids yield (%)  Mass balance (g/100 g of original sugarcane bagasse)
I.ill_lninIJ Glucan Hemicellulose Lignin  Glucan Hemicellulose
Xylan Arabinosyl  Acetyl Xylan  Arabinosyl  Acetyl

Untreated 224106 40040 2114101 20£0.1 3620, 100 224 400 214 20 36
25% Na,50; +1.25% NaOH 248403 423105 04+02 18201 1403 868 215 367 17.7 16 12
5% Na, 50, + 2.5% NaOH 237403 440402 19601 19401 1.1+£02 841 139 370 165 16 09
10% Na;EC'.; + 5% NaOH 168405 483403 05403 23101 01401 818 138 385 168 19 0.1
Chlorite-delignification 115£05 438405 151407 28101 24404  B57 89 376 215 24 21

* Original ash content in untreated sugarcane bagasse was 28 £07%

b Total lignin contents wera not correctad for ash



Conversao enzimatica de polissacarideos expressa com base na
massa de componente presente no material pré-tratado
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Conversao enzimatica de polissacarideos expressa com base no
balanco de massas de componentes
(expressos com base na massa inicial de biomassa)
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Exemplo de balanco de massas incluindo todas as fracoes

geradas

Untreated Bagasse

CTMP pretreatment
@ 10% Na,SO, and
5% NaOH

Washed Solids

v

Enzymatic
hydrolysis

@ 10 FPU and 20 1U
S-glucosidase / g of
substrate

Hydrolysate monosaccharides

N

y

100 g with
40.4 Glucan
30.8 GAX
21.1 Lignin
Pretreatment 2.7 Glucan
> liquor 10.0 GAX
(by difference) 11.1 Lignosulfonate
75.8 g with
37.7 Glucan
20.8 GAX
10.0 Lignin
5.3 Glucan
Residual solids 3.3 GAX
(by difference) 10.0 Lignin

32.4 Glucose as glucan
17.5 Xylose as xylan



Avaliacdo economica € muito relevante
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Composicao de custos no processo

1G2G-ethanol production cost (USS/L)
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Itens que afetam fortemente os custos requerem avaliacao de
“sensibilidade parameétrica”

—=2.5% NaOH and 5% NazSO; pretreatment
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