TS. Le Quoc Tuan
Khoa Mol troong va Tai nguyen
'Nai'hoc Nong Lam TP. Hol Chi Minh

W Etockphota Som [ loud World)




Gi0l thieu chung

Viec sO dung nang loong tang len theo so
phat trien cua cong nghiep

Nhu cau nang loong bien nong 0 mol guoc
gia, lien guan nen so tieu thu nhien lieu va
nang cao nieu kien song

Hien nay, khoang 85% nang I66ng cua the
giol Neu to cac nhien lieu hoa thach

Nhien lieu hoa thach chu yeu la than, dau
va khi thien nhien




Nang 160ng to fita nhiet,
ASMT, gio, go, chat thai 0.86%
Nang 166ng fiien
nguyen t6 5.76%

Sinh khoi, fita nhiet dung cho
phat fien 0.5%

Nang 166ng
thuy fiien
6.24%

Dau l6a
Khi to 39.27%
nhien
23.35%

Than 28.02%

SO duing nang I60ng cua the gidi nam 2006



North America - 2006 Europe and Eurasia - 2006

Hydro electric
6%
Muclear Energy.
10% 4

Asia-Pacific - 2006 World - 2006

Hydro electric
5%

Muclear Energy
8%

Hydro electri
5%

Nuclear Energy ™ _
3% y




Giol thieu chung

Trong xu the phat trien, nang 1606ng nguyen
to, khi thien nhien va dau dan thay the than
Viec so dung nhien lieu hoa thach lien quan
hen nhieu van ne ve moi tréong nho: Phat
sinh khi nha kinh va cac chat o nhiem khac.
Khi thien nhien co the thay the than trong
phat nien vi it khi thal va nang 160ng cao
hon.

Nang l60ng néoc s6 dung vao cac muc nich
khac nhau




Commercial &

Residential Transportation

34%
! Industry

35%

31%

B Transportation
® Industry

Commercial & Residential

Muic nich s6 duing nang I6oing




Anh ho6ing cua viec fiot chay nhien lieu
hoa thach

% Sinh ra khi CO,, SO,, NO,, va bui
< Gay nen hieu 6ng nha kinh




Hoat nong cua con ngool

Chat pha rong, not nhien lieu hoa thach lam
gia tang nong no cac khi nha kinh

Carbon
Dioxide

Air

N

Raw Material

Processed Material




Phat sinh khi nha kinh do hoait hong cua con ngd0i

Housing 19,70% 18,7% heating

Industry 18 40%

Service companies
13, 40%

Transport 33 B0%
Agriculture 990%




0O Carbon dioxide (C0-)
3 Methane (CH,)

O Nitrous ooide (N0
B Sulphur hexafluoride (SF ), perfluorocarbons (PFCsS),
and hydroflurocarbons (HFCs)

Phat thai khi nha kinh toan cau
Total
Petroleum o N
Coal
Natural Gas
Cement Production
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Cac bien phap lam giam anh h60ng cua
viec not nhien lieu hoa thach

Tang coong cac “be choa” CO, nho rong,
bien khoi

Giam phat thai khi nha kinh va cac khi khac

bang cach tang hieu qua s6 dung nang loong

X0 ly khi CO, na néoc phat thai

SO0 dung nguon nang lo6ong thay the khong
phat thai CO,




Cac bien phap xo ly CO,

Trong lal hoac trong moi cac canh rong

Tach CO, to khi thai va nem chon trong long
bien hoac vao cac be choa na lay het khi t6
nhien.

SO dung vi tao ne hap thu CO, va so dung Vi
tao nho la nguon dinh doong so cap

X0 ly khi CO, bang cac cong nghe hien nai
(hap thu CO,)
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N Power station Oil rig

Phoong thoc xol ly CO, (nem chan)




BIOCATALYTIC
REACTOR MATRIX

Conversion and Polishing

@ X0/ ly CO,bang vi
tao
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Dung vi tao vOa x0 ly nooc thai voa x6 ly CO,




Tang hieu suat so dung nhien lieu

Cac nha may phat nien dung than nun soi nGoc ne
chay may phat fnien, hieu suat nang l60ng chz nat
37%

SO, la nguyen nhan lam giam hieu suat not nhien
lieu. X0 ly I6u huynh trooc khi not than hoac dung
loai than co choa it I6u huynh.

Dau choa it I6u huynh hoac khi thien nhien théong
Nooc so dung

Co the lam giam phat thai Iou huynh, nhong khong
the giam phat thai CO, trong cac qua trinh




Nguon nang I6ong thay the nhien lieu
hoa thach

Nang 100ng nguyen to

Nang loong thuy nien

Nang loong thuy trieu

Nang loong song

Nang loong gio

Nang I60ng noa nhiet

Nang 1606ng mat troi

Cac gua trinh sinh hoc
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Chemaneieong len

[tikhi thai

a0 ralie e phenopai(nguyhiem)
Khe %o |y saul kil et serdung

Nha ‘may nlen ha\t nhan (nang Ioowng
| nguyen to)
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Status of commerdial
nuclear power

Building first plant

Building new plants
Considering first plant
Considering rnew plants
Stable

Considering decommissioning
All plants decommissioned
Mo commercial reactors

Muclear free area

Hien trang phat trien nang 166ing

J = A=

nguyen to tren the giol




Nha may thuy nien

Power transmission cables

_ Dam
Transformer |

Power house

Generator

Sach, khong o nhiem Co nhong tac iong ve moi troong nho:
S6 dung lau dai va tai phuc hoi i66c lu lut, giam dong chay, vo hap






How Wind Power Works Horizi|ntal-axis Turbine

Rotor Blade H-

Macelle
it

Hub

Low-speed High-speed
Shaft Shaft

Rotor Hub Gearbox ‘J

Transformer B

Brake Brake Generator
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‘ang 160
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SO dung nang 166ng fidta nhiet nam 2005

Adr & Water

ik

Snow melting
Swimming pools
Industry 4.4% 4.4% 0
e

27%, |

% 5
Cooling Fish farming e . = o
Tower 5,8% G " Electricity
. generation
Greenhouses y 20.2%
AN
# - \I
Injection Space heating

Well 59.5%




Nang loong to;

anh sang mat troi




Vali tro nang l60ng td anh sang mat troi

Earth
receives
1

2 Billion th

ofthe
sln's
energy

m Trai nat nhan 1/2.10°

reflects hack 34% phat ra.

/, ‘Earth'salhedu nang loong ASMT
”

o Warmsland - 0
and water  42% 34% phan xa

- . m 42% s601 am tral Nat

m 23% cho vong tuan
T Water Cycle 23% hoan nooc

Wind/0Ocean
Currents 1%

Photosynthesis .023%

= 1% tao gio va dong
chay nai doong

m 0.023% cho quang
hop




Vali tro nang l60ng td anh sang mat troi

= Nang I6ong nieu khien khi quyen, nhai doong,
sinh quyen.

= Nang loong mat troi cap nhiet ne sool am,
|6u chuyen cac khoi khi, chuyen thanh fien
nang..

= Nang loong cung cap cho trail nat tuy thuoc
vao V0 o va cao o cua mol vung




Maing 1601 boc xa mat troi tren mat Nat

Daily Solar Radiation at the Surface




Boc xa mat troi




Hap thu nang l66ng

EARTH'S ENERGY BUDGET

. Reflected by

atmosphere
6%

Incoming
solar energy
100%

;E

Reflected Reflected from
by clouds earth's surface
20% 4%

Radiated to space
from clouds and
atm osphere

Absorbed by
atmosphere 1 6% Radiated

directly
to space
from earth
Absorbed by
clouds 3% Radiation

absorbed by
atmosphere

Conducti d -
Onauction an 15%

rsing air £%

Absorbed by land
and oceans 51%




Hap thu nang l60ng ASMT

H-0 0O:

Light reactions

Ny

k!

Quang hojp cua tholc vat



Hap thu nang l60ng ASMT

6% scattered from
/_)' atmosphere

20%; sn.::atten:-d

and reflected 19% absorbed by
by cloud atmosphere and
clouds

4% reflected
by surface

91% absorbed

R Y oarth |
ﬂ_—MET Program




SO dung nang l6ong ASMT

Solar irradiance
fram the Sun

M‘ Electric

Charge
Current 1

Controllar

&

Invartar L — —’/
{andfor)
Battery
S Systam
AC Powar 'I:i
N
DC Powar \':J

Chuyen thanh fiien nang

Solar energy absorbed by the
selective surface and transfered
to the heat pipe inside the tube

Copper Heat w7
Transfar Pips

Hot vapour rises to the top,
cooled vapour liguifies and
returns to the bottom of the
heat pipe o repeat the cycle

Evacuated
Tube

Chuyen thanh nhiet nang
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Nang I60ng mat
troi 89.000 TW

Nang 160ng
gio 370 TW

SO dung
toan cau
15TW

S0 no khol so sanh cac nguon nang 100ng




Nang loong sinh

noC




Nang loong sinh hoic

= Vat lieu sinh hoc luon N66c xem la mot nguon nang
|60Nng

m Viec sO dung vat lieu sinh hoc moi giup lam giam
viec not nhien lieu hoa thach, giam phat thai Khi
nha kinh

= Nang l6ong to vat lieu sinh hoc co the N66c s dung
troc tiep nho not hoac chuyen thanh nhien lieu sinh
hoc nho methane, ethanol
= Cac nguon nang I6ong sinh hoc:
B Not sinh khoi, san xuat methane va ethanol, dau théc vat

B San xuat hydrogen




Cac nguon tai taio AG0C

i_ther

il
Zarbohydrate
=
Protein

Cac nguon tiem nang t66ng lai

v

\ CROP PRODUCTIOMN

ANIMAL Fendering

V

BioEnergy Platform
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BIOFLEL=

BlIOPCOWER

J BIOPRODUCTS

FORESTEY REezidues ignir

L
Hemi-C

ZREOP Residues

PROCESS Residues

Cellulose

PALIMICIPAL Wiaste

Deszigned Enhanced
Feedstock Processing

Mewy zcience and technical applications
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Not sinh khoi
= Sinh khoi lien quan chat hou co trong
sinh vat song va chet

m Sinh Kkhol t0 cac nguon nong nghiep,
chat thai sinh hoat va cong nghiep

= Nhieu phoong phap n6oc so dung fne thu
nang l6ong to sinh khoi: not troc tiep,
khi hoa, nhiet phan




Nhong van ne khi san xuat nang l6ong
sinh hoic 0 quy moi lon
= SO CO san cua nat
= Nang suat cua cac loal N60c nuoi/trong

= SO ben vOng cua mol tréong

m Cac yeu to xa hoi

m SO nhay cam ve Kkinh te




«—— Biofuels 0.3%
Nuclear -H‘""‘H Power generation 0.8%
3% Hot water/heating 1.3%
— Large hydropower 3%

Fossil fuels Henewables

79% 18%

Traditional biomass
13%

So sanh cac nguon nang l6ong phuic hoi va

khong phuic hoi nh6oic




Biogas

(Khi sinh hoc)




Khi sinh hoc

La ket qua cua gqua trinh x6 ly KT khi chat thai co
BOD cao

Khi sinh hoc chda khoang 50-75% la methane

O cac nd6c phat trien, trong khu x6 ly néoc thai, khi

sinh hoc N6oc sO dung ne chay may bom bun/nooc
thai va cap nhiet cho he thong x6 ly KT khi

Dung cho nau an va thap sang

Nguon khi sinh hoc khac la to Bai chon lap cung
Nnooc sO dung ne cap nang loong hoac chay may
phat nien




Ham Biogas

(g diu gas
— v Nép hédm 0 b kin bng

Chodng chia khi i 561 € c6 1h€ dd va duge

Nip bé b




Sinh khoi va ning lweng

Sunlight
Photosynthesis
LivestﬂckJ Vegetable

Woaste H'O, O

L

i and CO’

Fertilizer

Manure I

Organic Anaerobic Electrical + Thermal
Waste Treatment Energy




ELECTRIC GENERATION ELECTRICITY TO THE GRID
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Dau sinh hoc

= La nhien lieu co the thay the nhien lieu long hoa
thach trong chay may

m Dau thoc vat khi not chay it sinh ra SO, va loal
nhien lieu de dang bo phan huy sinh hoc.

= Dau thoc vat khi nooc so dung ne chay may thoong
hﬁy lam nghen nong co do co choa nhieu sap va no
nhot cao

m Viec sO dung hon hop dau thoc vat va nhien lieu
hoa thach co tinh kha thi cao hon.

= Viec chiet dau thoc vat cung lam tang gia thanh so
dung loai nhien lieu nay
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Ethanol

= VI sinh vat co kha nang san xuat ethanol to
noong

= Ethanol (20%) tron voI nhien lieu hoa thach
co the dung ne chay may

Tinh chat Ethanol Dau l6a
Nhiet fio soi (°C) 78 35-200
T# trong (kg/L) 0.79 0.74
Nhiet not chay (MJ/kg) |27.2 44.0
Nhiet hoa hol 855 293
Niem chay (°C) 45 13

Chg so octane 99 90 - 100




an xuat Ethanol
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San xuat Ethanol tren the gioi (Trieu lit)
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ethanol

] {:ﬂm
« Sugarcane
= Rice
= Wheat, etc.

Cong nghe moi

Elnmm

+ Bagasse

* Rice straw
\ b=

*hunr-gmd,ﬁ:.

Fermeniation by yeast
Fermentation of Cé sugar

H:m 1
modified
coli bacterium)
Fermentation of Cs sugar
L
Yeast
Fermentation of Cs sugar




San xuat Hydrogen

Hydrogen la nhien lieu ly toong, khong gay o
nhiem mol troong vi khi fot san pham tao ra chz la
nooc

ydrogen co the Nooc so dung ne chay may hoac
nat nien

ydrogen co the Nooc san xuat bang cac he thong
Quang nien, Nien phan nooc hoac bang cac he
thong sinh hoc

Nen tang cua NC nay hinh thanh cach nay 100
nam, khi Benemann phat hien ra 1 loai vi khuan
lam (Anabena cylindrica) co kha nang sinh H,




Filler

Dung nang l60ng
ASMT ne san xuat
Hydrogen
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: Oc che

N Y

Hydrogenase

Ferredoxin

Qua trinh san xuat hydrogen boi vi tao




Tom loot nang I60Nng
sinh holc




Tach chiet ‘ » Chuyen ester hoa h—| B iR S8

| | Bioethanol
Thuy phan ‘ I

— Len men

O 3

1 Biogas ‘
X Hoa khi ‘

1 Butanol ‘
Z cL Biomethanol
) Khitong ey

Nhiet hop (MTBE/DME)

phan I—.l Hydrogen ‘
Pyrolysis oil ‘

Tang
coong H HTU-Diesel ‘




Ket luan

“ Viec sO dung nhien lieu khong phai hoa
thach dan nooc chap nhan do viec tang
nhanh cua gia dau tho va khi not

% Thuan loi cua nhien lieu khong phai hoa
thach:
Na dang ve nguon va fionh dang (long, khi, ran)
Sach, khong phat thai hoac giam phat thai
Khong/it sinh khi CO,. lam giam s6 am len toan cau
Tal tao noéoc, kho can kiet

Chat thai tao ra giam, tai che N6oc




