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PANH GIA

=Ti€u luén: 30%
= MOi nhom (2-3) ngudi trinh bay chu dé riéng
» Bao cao theo lich hoc
-DiEém chuyén can: 20% )
- Dua trén bai kiém tra nho sau moi budi hoc
= Cuoi ky: 50%
= Thi viét
«Dé ma




TONG QUAN




NOI DUNG

1. Gidi thiéu vé nhién liéu sinh hoc
2. Phan loai NLSH
3. Hién trang san xuat nhién liéu sinh hoc
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TINH HINH TIEU THU NANG LUONG

1 1 Our World
Global primary energy consumption
Global primary energy consumption, measured in terawatt-hours (TWh) per year. Here 'other renewables' are
renewable technologies not including solar, wind, hydropower and traditional biofuels.
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Source: Vaclav Smil (2017) and BP Statistical Review of World Energy CCBY




BIOFUEL LA GI?

R * Nhién liéu dudc hinh
thanh tU cac hgp chat co
nguon goc sinh hoc
= Nguyén liéu
- Chat béo cua dbéng thuc
vat
- Ngii coc
- Chat thai trong nobng

CO}B
lofuel

> nghiép
2 - San pham thai trong cong
EE_A nghiép






LICH SU PHAT TRIEN
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PHAN LOAI

Biodiesel Biogasoline Biogas Biohydrogen




NGHIEN CUU PHAT TRIEN SP
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%) HIEN TRANG SAN XUAT



Sinh khéi Phin dwoe sir dung Giai doan chuyén héa San pham

Céac loai hat Hoa hoc
¢6 dau —  M0d va diu b Biodiesel va cac
+ Ester hoa chéo nhién liéu tuong tu
Hat — Tinh bot — Xir Iy bing hydrogen
A
Sinh hoc
Cay co
duong Lén men con truyén thong
—p Duong 4’ - Ethanol
Butanol
—p| Lén men va thily phan sir dung
enzym
Cellulose, —» Tiéu hoa ky, khi
Phé thai —»| Hemicellulose
néng nghiép va Lignin —»| Cac phuong phip méi
Hydrocarbon va dau
Nhiét-hoa hoc thién nhién, tir do co
B . thé chuyén thanh cac
Cay va md L » (?Eluyf:n hoa xuc tac thanh nhién loai nhién liéu mong
Tio liéu long muoén (xing, diesel
Khi héa va cac nhién liéu
tuong tu, khi tong

hop, hydrogen)




NLSH TU
QUA TRINH KY KHI




1.

2.
3.

NOI DUNG

Gidi thiéu chung
A) Cac budc qua trinh
B) YEu t6é anh hudng
C) Thiét ké
D) Thiét bi

NLSH tu nudc thai
NLSH tir thuc pham thai



2) GIOT THIEU CHUNG



Water, Excreta,
Organic Material,
Biodegradable
Waste

Anaerobic Environment

Disintegration
Hydrolysis
Acidogenesis
Acetogenesis
Methanogenesis

I




QT KY KHI

Uu:

- Ham lugng CH, cao

- Nguyén liéu tai sinh

- Tédn dung dugc phu pham

- Than thién vdi moi trudng

Nhugc

- PP hoa sinh

- Nguon nguyén liéu

- Chi phi dau tu va van hanh thiét bj
- Thaoi gian start-up



YEU CAU THIET K

= Sinh khoi

= Sinh khoi va cd chat

= Toc d6 phan Ung

= Qua trinh van chuyén

= Nguyén liéu

= Vi sinh vat trong sinh khoi
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FIXED DOME DIGESTER

gas pipe
=

Removable manhole
cover sealed with clay




FLOATING DRUM DIGESTER

Flexible gas- == Gas pipe
holder dmum ;




&) NLSH TU NUOC THAI




NLSH TU NUOC THAI

= High strength wastewaters: BOD hoac COD
cao.

= Tién xr ly bang ky khi tao can bang nang lugng
tot hon.

» Thu hoéi nang lugng tu qua trinh ky khi
(1) Chuyén hda chat h{tu cg thanh methane (phan I8n)

2 Chuyén hdéa chéat hu’u co thanh hydro bang cach su
dung diéu kién mdi trudng chon loc, c6 thé dudc dung
cho pin nhién liéu

3) Nudc thai sau khi tién xur ly dung cho t€ bao nhién
liéu vi khuan



NLSH TU .
THUC PHAM THAI




THUC PHAM THAI

= Nguon
- Ché& bién thuc pham
- Thuc phdm thira

» Dac tinh
« Ham lugng htu co cao
= O nhiém moi trudng
- Ham lugng @m cao

= e —
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NLSH TU
~ SINH KHOI CELLULOSE
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NOI DUNG

Panh gia nguyén liéu cellulose
Phucong phap tién xu' ly nguyén liéu
Phuong phap thuy phan bang enzyme
Lén men tao ethanol

Thu ho6i va tan dung lignin



SAN XUAT BIOETHANOL

Pudng —\

Tinh DOt el  Thuy phan |=e—p [E&n men=—p Ethanol

Sinh — -
khoi | Xu Iy’sd I?\Q &
chira thuy phan
cellulose




Sinh khai
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XU ly so
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QUY TRINH SAN XUAT
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THU HOI LIGNIN

« Két tua

= Loc mang

= Ly tam

= Dung dich phan cuc
= Hap phu

= Vi sinh vat



VA

HIEU QUA KINH TE

» COng nghé san xuat ethanol tu NL chira cellulose
dugc du doan sé hoan thién trong 5-10 nam.

» Hiéu qua kinh té cua ethanol tu’ NL chilra cellulose
chiu anh hudng cua
= Gia dau mo
» Gia ethanol tu nguon khac

= Chinh séch phéat trién nhién liéu



Production cost [US$/]
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Straw Eucalyptus Paoplar Switchgrass

Feedstocks

B Feedstock cost W Fixed operating cost

Variable operating cost [l Investment cost




Production cost [US$/1]
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HIEU QUA KINH TE

Biomass cost effect

Ethanol from Biomass
(Plant Capacity = 50 million gal/yr)

180

160 M Net raw material after by-product credit
- Other (utilities, labor, overhead, etc.)
M Depreciation
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HIEU QUA KINH TE

Total fixed capital

Condition &
Pretreatment

27% Off-sites

45%

Sacc

Distillation ©
13% |

- Enzyme 3%






1.
2.
3.

NOI DUNG

Khai niém
Qua trinh san xuat
Ung dung



TAO LA GI?

» Thuc vat don gian

= Tdo co thé tdng trudng dua trén nhiéu ngudn dinh dudng
- Hau hét vi tdo phat trién thdng qua qua trinh quang hop
- Loai tdo khéac phét trién & bong téi




CHUYEN HOA CUA VI TA
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QUY TRINH SAN XUAT
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PHUONG PHAP NUOI CAY

HO quang sinh TB quang sinh



TACH CHIET LIPID

microalgal
biomass

<4 cell debris

-
distillation

: filtration unit
extraction vessel unit

back-pressure
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organic recycle line
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TACH CHIET LIPID

mixing
chamber t]water

compressor

pump flow

meter

- - microalgal
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Co-
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San xuat

Hydrogen

Bioethanol
Aceton
Butanol

Methan
Hydrogen

Khi tong hop

Dau sinh hoc
Than
Khi tong hop

DAau sinh hoce

Biodiesel

hydrogen
quang sinh
- Lén men
Chuyén hoa
sinh-hoa
Tiéu héa yém
khi
Khi hoa
Chuyén hoa
nhiét-hoa
Nhiét phan
Long hoa
Phan tmg
hoa hoc
Ester hoa chéo
Dot
truc tiép San xuéat dién

Dién




UNG DUNG
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Biogas Bioethanol LA
Biodiesel Biobutanol
Biofuel

73
Nutraceuticals

Pharmaceuticals
Vitamins

Bioplastics

Feedstock Animal feed Fertilizer/nutrients



7 PHAN.TICH CONG NGHE
SAN XUAT NLSH




¥ A%

VAN DE QUAN TAM

= Méi trudng: Bién doi khi hau
= Giam GHG
= Cai thién chat lugng khong khi

= Nang lugng: Giam su phu thudc vao nhién liéu hoa thach
- Nhiét
= Dién
- Van chuyén
= Xa hOi
= Viéc lam
= Phat trién néng thoén



LIFECYCLE ASSESSMENT (LCA)

1. Goal and scope definition 2. Inventory analysis 3. Life-cycle impact assessment

.- + |

Resource
Extraction

Disposal Production

100%
7
5
25
@ Road Aail | Roed Rail

Rozd Rail | Read Ral | Bead Rail Human Ecosystemn
£0, MO, PM10 health health

4. Interpretation




MUC TIEU VA PHAM VI CUA LCA

« Functional unit: Don vi chldc nang

» Systems boundaries: Gigi han cua hé thong
» Reference systems: Hé thong tham khao

- Allocation of co-products: X' ly phu pham



A major challenge:
Production costs

_. B Feedstock

m Co-product value

US$/ gasoline equivalent

zﬂmw 2005 zumw 2005 | WNetpnce
gasoline

Ethanol, sugar | Ethanol, maize, | Biodiesel rape | Ethanol sugar | Ethanol wheat,
cane, Brazil USA oil, EU beet, EU EU Net costs, total

Year, fuel type, country




« Economics of biofuel production
Threshold prices crude oil, 2004
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< Large area requirements for higher
biofuel shares

H Area requirement for current biofuel share (2004)
¢ Area requirement for 10% biofuel share
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