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PAT VAN DE

Annual CO, emissions by world region
Emissions from fossil fuels and industry* are included, but not land-use change emissions. International aviation
and shipping are included as separate entities, as they are not included in any countrys emissions.

— International

N 1 aviation
35 billion t International
shipping
Oceania
30 billion t Asia (excl. China
and India)
25 billion t
— China
20 billion t
15 billion t — India
— Africa
—~ South America
10 billion t ~1 North America
(excl. USA)
— United States
5 billion t __ European Union
(27)
_._ Europe (excl.
Otr T T EU_27)
1750 1800 1850 1900 1950 2000 2023
Data source: Global Carbon Budget (2024) OurWorldinData.org/co2-and-greenhouse-gas-emissions | CC BY

1. Fossil emissions: Fossil emissions measure the quantity of carbon dioxide (CO,) emitted from the burning of fossil fuels, and directly from

industrial processes such as cement and steel production. Fossil CO, includes emissions from coal, oil, gas, flaring, cement, steel, and other https ://O U rWO rl d i n d ata . O rg/co 2_e m iSS i o n S

industrial processes. Fossil emissions do not include land use change, deforestation, soils, or vegetation.

Phat thdi khi CO, trén toan cdu tdng 1,1% trong ndm 2023 lén mirc 37,4 ty tdn,
cao ho'n 410 triéu tén so vdi con sé ghi nhén ndm 2022.




Tac déng caa bién doi khi hau
Bién dbi khi hau dang gay ra nhiéu tac ddng tiéu cwe va nguy hiém
dén moi trwdng, doi héi cac giai phap gidm phat thai khi nha kinh.

HIEU UNG NHA KiNH

Hiéu trng nha kinh

Khi lwgng CO, tang, nhiéu nhiét bj gitr lai
hon, dan dén nhiét do Trai Dat tang (hién
twong nong 1én toan cau).

Hién twong thoi tiét cwe doan Bang tan, mwc nwéc bién dang



Giai phap

» Gidm phét thai CO, qua cac ngudn nang lwong tai tao (nhw gid, mat troi).
« Bao vé va mé& rdng rirng, cai thién cac hé sinh thai hap thu CO.,.

» Ap dung céng nghé& mai.

» Thay déi théi quen tiéu dung va st dung cac san pham than thién vé&i méi truong.

Cong nghé Carbon Capture and Storage (CCS)
La mot gidi phap tiém nang dé giam CO2.
Khéng chi thu héi va lwu trlr CO2 ma con la chién lwgc
tich hop nham gidm phat thai carbon.
CARBON CAPTURE
AND STORAGE (CCS)

A




1. MUC TIEU CUA CONG NGHE THU HOI VA LUU GIU CARBON

> GOp phan giam CO2 trong khi quyén.
> Thuc day phat trién bén virng.
> Poéng gop vao cac muc tiéu quoc té vé giam phat thai va bao vé moi tredng.

> CCS hira hen tr& thanh mét phan quan trong trong né lwe toan cau
deé déi phé véi bién doi khi hau.




GIAI PHAP TRUNG VA DAI HAN BE GIAM LUQONG PHAT THAI RONG
KHI NHA KiINH XUONG BANG 0 RONG TRUG'C NAM 2100

Co6 thé déng goép 15% vao viéc giam Iwong CO2 tir nhién ligu hoa
thach toan cau vao nam 2060, diwrng thir ba sau:

» Hiéu suat nang lwong (40%).

» Phét trién nang lwong tai tao (35%).

Muc tiéu dén nam 2050:

» Lwoing khi CO2 can xir ly hang nam phai tang Ién 7,6 ty tan, so voi
murc chi 40 triéu tan vao nam 2020 (tang co6ng suat gan 200 lan).

» 95% lwgng CO2 bi thu gilr can dworc chon dwéi 1ong dat, 5% con
lai str dung de san xuat nhién liéu sinh hoc hoac muc dich khac.




2. CONG NGHE THU HOI VA LUU GIU CARBON

Quy trinh CCS bao gém ba bwéc chinh

1. Thu gitr CO, (Capture)
2. Van chuyén CO, (Transport)

H ,
'

3. Lwu trir CO, (Storage)

) CO, Storage
Reservoir Rock



N,
Phat dién I

1. Thu gitr CO, (Capture) 1

Khi thai (T=200 oC, P=1 atm) Hé thong
thu git
N, =70%, CO, = 3%-15% CO;

Nbi hoi

1.1 Thu gile sau dot (Post-combustion): Tach s
CO, twr khi thai sau qua trinh dot chay nhién liéu.

!

Khéng khi ...
Hap phu héa hoc =
_— wicoamenuge % KNI thai di qua cot hap thu, noi dung
Dung dich nghéo CO i’ | < Dung dich giau CO, dwoc chuyén dén
R L IS I Salidhs Cotgi thiét bi giai hap dé tach ,COz\bang nhleE..
' - - % CO, duwoc thu gom, nén va dung moi
Thiét bi Iam mat khi thai 7= >
D % dugc tai st dung.
trao doi
Quat hiet Thiéto| _ MONO-ETHANOIAMINE, (MER) _
v b ' ol UNG DUNG- AN TOAN- GIAI PHAP THAY THE
O‘f\- I j\_l o =
=t trr:i'a:iésr? lijiékl:1 o Dung dich) )*)—/(- Bom
giau CO, G
dé quy trinh thu gitr CO., bang phuwong phap hdp phu S —

c. (Source: B. Dziejarski et al., 2023) —




Hap phu vat |y:

< Khi thai di qua I&p chat hap phu, CO,
dwoc gilr lai.

< Chat hap phu bdo hoa dwoc gidi hap
bang thay db6i nhiét dd (dao déng nhiét)
hodc ap suat (dao ddng ap suat).

<% CO, dwoc thu gom, nén va chat hap
phu dwgc tai str dung.

Wu diém:

*Tiéu tdn it ndng lwong hon so véi hap phu hda hoc.
Chat hap phu ran it suy gidm, giam chi phi bao tri.
*Kha ndng mé rong va linh hoat, phi hop v&i nhiéu
nganh cong nghiép.

Han che:

Hiéu suét gidm trong méi trwérng dé dm cao.

t hAp phu co6 thé mét hiéu qua qua nhiéu chu ky

Khi thai sau khi "l say 2

dét nhién liéu
Quat May nén Khi
Thiét bi ngung tu
Hé thong
nguon Cot hép Cot héap Cot hép
nhiétldig}n phu 1 phu 2 phu 3

phuc vu de giai =

hap CO,

.............................................

So do quy trinh thu gitr CO, bang phurong phap
hap phu vat ly. (Source: Khan et al., 2023).



https://www.sciencedirect.com/science/article/pii/S2772656824000113#bbib0004

Khong khi/O, sau khi d6t

Cong nghé thu CO, sau khi dét N, 1 AA
0,
Nhién liéu - ol
i /3 - Nhiét &Dién I-—> Tach CO:
1.2 Thu gilr trwédc dot P |

Co,

(Pre-combustion):

Khong kh/O, Hai nudc c0:

A o4 e 2 R Nhién liéu ¥’% ' I H, iy \ Nén va lam
Nhién liéu hoa thach dwoc chuyén doi e 3 oma 0oCo,
thanh khi tong hop (syngas), sau dé s
tach CO, trwdc khi dot Ché.y Cong nghé d6t bang

oxy _ ‘
Khm Tach khéng khi
Nhién liéu ; E
2 Nhi_ét&Dién_

Hinh 2. S0 d6 cdc cong nghé thu CO, 4]
Giai doan 1 cla phan (ng tao ra hén hop H2 va CO (khi tdng hop):
CX HY + xH20 < XCO + (x+y/2)H2 + AH (1)
Giai doan 2 la qua trinh oxy héa mét phan:
CX HY + x/202 — xCO + (y/2)H2 — AH (2)
Giai doan 3 |a qua trinh phan &rng ctia CO v&i nudc tao ra H2 va CO2:
CO + H20 < CO2+ H2 — AH (3)
Céng nghé nay x ly khoi thai cé thanh phan CO2 hon 40%.



1.3 Thu giir oxy hoa toan phan (Oxy-fuel combustion):
Nhién liéu dwoc dot chay trong mai trwong giau oxy dé tao ra khi thai cha yéu 1a CO, va hoi
nwédc. Hoi nwdc sau do duwoce tach ra, dé lai CO, tinh khiét.

< Dot nhién liéu voi O, & nhiét dé cao (~3.500°C), dwoc kiém soéat bang tuan
hoan khoi thai hodc nwéc dé gidam nhiét do (1.300—1.400°C trong turbine khi,
1.900°C trong 10 hoi dot than).

< Lam lanh khi thai d& ngung tu hoi nwéc, thu dwoc khi chira 80-98% CO,.

s CO, duoc nén, lam khoé va lam sach truwéc khi lwu trir.

CO, processing €0, to

(compression, >
) storage

or use

Air separation

H,0
condensation

unit

drying, purification

Recycled | N,-lean

Oxygen
Y9 €0, flue gas

> Combustion Steam Power generation
Feedstock and steam % and

N

? generation heat recovery




2. Van chuyén CO, (Transport)

Sau khi CO, dwore thu gitr, n6 can dwoc van chuyén dén noi lwu trir. Qua trinh
van chuyén co6 thé thuc hién qua:

> Pwéng ong (Pipelines): Phwong phap phd bién nhat, dac biét déi véi khoang
cach ngan hoac trung binh.

> Tau ché !(hi héa Iéng (Ships): Dung cho khodng cach xa hoac khi can van
chuyén sb lwong lon.

> Xe tai hoac tau hoa: Dung trong cac trwdng hop dac biét hoac quy mé nho.




3. Lwu trir CO,, (Storage)

LA qua trinh nén CO, va van chuyén (bang
dwong ong hoac phwong tién van tai) dén noi
phu hop dé lwu trir vinh vién

> Tang sau ngam nwéc man (Deep-saline aquifers):
Céc tang da xbp chra nwdc man khong st dung duoc.
> Bé dau, khi da khai thac kiét (Depleted oil and gas reservoirs):
S dung cac bé dau/khi can kiét dé lwu triv CO,.
> L&p nén mudi hodc hang dong (Salt beds or caverns):
Lwu trir CO, trong cac hang déng hoadc tang mudi én dinh.

Lép than khéng thé khai thac (Unmineable coal beds):

" 1. Deepsaline aquifers

CO, dwoc hap phu Ién than trong cac via khdng thé khai thac.

CO; captured at oil sands

2. Depleted oil and gas resenvoirs
3. Salt beds or cavems
4, Unmneable coal beds



CONG NGHE, PHUONG PHAP THU HOI, LUU GIU CARBON

1. Phwong phéap thu giie trwe tiép tiv khong khi - DAC
Thu gitr trwe tiép tir khnong khi ket hop véi Lwu trir Carbon - DACCS
Coéng nghé loai bé carbon dioxide (CO2) tir khi quyén théng qua cac qua trinh hoa hoc,
Sau d6 CO2 nay dwoc lwu trir trong cac cau tric dia chat hoac trong cac vat liéu.
1.Thu gilr CO,: Hut CO, tir khdng khi bang thiét bi chuyén
dung st dung chat hap thu hodc dung dich hoa hoc.

2.Tach CO: Téach CO, tinh khiét khéi chat hap thu/dung
dich bang cach tang nhiét dé hoac thay doi ap suat.

Direct Air Carbon Capture
and Storage (DACCS)
Process

3.Nén CO,: Nén CO, thanh dang Idng hodc siéu t&i han dé
chuan bi cho van chuyéen hoac lwu trir.

4.Lwu trir CO,: Bom CO, vao cac tang da ngam hoac hd
chira dia chat an toan dé co6 Iap vinh vién.

5.0ng dung khéac (tuy chon): Str dung CO; trong cong
n’ghiép, nhw san xuat vat liéu xay dwng hoac nhién liéu
tong hop.




2. Phwong phap nang lwong sinh hoc két hop véi thu giie, lwu triv carbon - BECCS

(Bio-energy with carbon capture and storage)

Phuwong phap nay trong cay, dot ching dé lay nang lwgng, thu CO, thai ra trong qua trinh
dot va lwu trlr dwoi long dat. Cay méi dwgce trong tiep tuc hat CO, tww khi quyeén, tao ra
nang lwgng v&i mirc thai carbon rong bang 0

co'g_ :Il;:. 0l
- gy iy il
‘w n S ¥
- o )
BIOMASS BIOENERGY i .
- Residues COMBUSTION OR P
- Waste IOFUEL CONVERSION b &m'ﬂ;ﬂ
INDUSTRY ' I TRANSPORTATION
[
co, 25
ATMOSPHERIC g -
DRAW DOWN ; ~ :“"" :
2  §

TRANSPORT
STORAGE



3. Phwong phap thu gile va lweu trie carbon sinh nhiét — PyCCS

(Pyrogenic carbon capture & Storage)
Qua trinh x® ly nhiét sinh khoi & 350-900°C trong moi trvong thiéu oxy tao ra cac san pham
carbon nhw than sinh hoc, dau sinh hoc va khi sinh nhiét, giup san xuat phat thai carbon am

Sinh khdi (nhw gb, chat thai hiru co) dwoe dun ndng trong méi trwdng it oxy hodc
khéng c6 oxy dé tao ra cac san pham ran, 1dng, va khi.

San pham va con dwong str dung:

San pham ran (Biochar):

O

S dung lam chét cai tao dat (biochar cai thién kha nang gilr nwéc
va chét dinh dwéng).

Lwu trir 1au dai trong dat dé cé lap carbon.

a) Recycling/re-use

b) Landfill sequestration

o San pham léng (Bio-oil):
S dung lam nhién liéu sinh hoc hoéc tién chéat héa hoc.
C6 thé chuyén hoa hodc xt ly thém dé lwu triv carbon.

o S&n phdm khi (Syngas):
S dung lam ngudn nang lwong tai tao (nhién liéu sach).

CO, ttr khi thai cé thé dwoc thu gitr va lwu trir (CCS).



4. Phwong phap Thu gite, str dung va lwu triv carbon - CCUS

(carbon capture utilisation and storage)

La mot tAp hop cac cong nghé gilp gidm lwong CO, phét thai vao khi quyén. CCUS
bao gém ba bwéc chinh: thu gitr, s& dung, va lwu trir CO,. Day 1a mdt gidi phap quan
trong dé gidm phat thai tr cAc nganh cdng nghiép khoé khir carbon va hé tro chuyén dbi
sang mot nén kinh té phat thai thap.

Thu héi: Swrdung:

Thuhdi CO2 tlr nha may dién, CO: duoc sir dung dé san xuét
co s& cong nghiép hodc tnrc héa chat, nhién liéu tdng hop, vat
tiép tlr khi guyén. liéu xay dwng...

- ) SR
L1111
e [ —{ % Vén chuyén:

==1= CO: duwoc nén, van chuyén
bang tau/dudng éng téi noi st

£, P
‘@ = __ dung/chén lap.

Luru triv: . |
COzdworc lvu trer chén [&p vinh
vién dwdi long dat. #




5. Phwong phap lwu trie carbon trong dai dwong

La mot phwong phép Iwu trr CO, bang cach bom tryc tiép hodc gian tiép khi CO, vao
cac tang nwde sau cda dai dwong, noi né co thé dwoc lwu gilr trong thei gian dai.

- Lwu triv trwe tiép (Direct Injection):

O

- Lwu trir gian tiép (Carbonate Formation):

O

CO, dwoc nén thanh dang 1dng va bom xubng cac

tang nwéc sau (>1.000 mét).
Carbon 'DEEP SEA STORAGE

O d6 sau nay, &p suat cao va nhiét do thap khién
CO, 16ng 6n dinh hon va kho thoat tré lai khi quyén.

CO, duwoc bom vao dai dwong va phan trng héa hoc
v&i nwéc bién dé tao thanh bicarbonate (HCO;")
hodc cac khoang chéat cacbonat (CaCOs).

2

SR )
dCO. + +— +~ & & & « = =

Qua trinh nay c6 lap CO, dwéi dang hda hoc, an
toan trong th&i gian dai.

2

A

A

K

X

X

K
1A

- Két thia CO, (Hydrate Formation): Q) oceanvisions.

ocecnvisions.org/oceancde

O c4c tdng nwéc sau lanh, CO, c6 thé két hop voi
wéc dé hinh thanh clathrate hydrate, mét dang
chra CO,, gilt n6 6n dinh dwdi day bién.



3. GIOT THIEU MOT SO DU AN TREN THE GIOT

Dw an Sleipner (Na Uy)

= Thudéc mé khi tw nhién Sleipner Vest.

= Vitri: Bién Bac, cach b& bién Na Uy khoang 250 km.

= Th&i gian trién khai: Ttr nam 1996.

= Ladw én‘thu gitr va ltu triv carbon (CCS) quy mo cong
nghiép dau tién trén the giéi.

= Hang nam thu hoi va lwu trir khoang 1 triéu tan CO2 dw&i
day bien.

Gas from Sleipner Vest

= Thu gitr CO2 sinh ra twe qua trinh khai thac khi thién nhién.

CO, injection well (15/9-A16)

CO2 sau khi thu héi ttr khi thién nhién sé dwo'c nén va
bom vao cac be tram tich dwéi day bientai mé Utsira, —

Production and injection wells

C&C Reservoirs




Dw an Petra Nova (My)

= Vij tri: Texas, My, gan Houston, trong khu vwc dau khi I&n.

= Th&i gian trién khai: Bat dau tir nam 2017.

= La mot trong nhirng dw an CCS quy mé Ié&n dau tién tai My, trién khai tai nha
may dién nhiét than.

= Thu hoi CO2 tir khi thai cia nha may dién nhiét than.

= Lwong CO2 thu hoi: Khoang 1,6 triéu tan CO2 méi nam.

= St dung CO2 thu hoi dé thwe hién Enhanced Oil Recovery (EOR), bom CO2
vao cac mé dau da khai thac nham tang san lwong dau.




i . ................... b :
D l_]’ a.n TO m ak O m al Hé thdng PSA tai bd phan Xtr ly bang dung méi amine

san xuat hydro .
-| May nén khi

Céc giéng bom

;
Nguén CO, | Thiét bi thu gitr ] Thiét bi bom

hydro
= Duw an trinh dién thwc hién bdi: T
Japan CCS Co., Ltd. (JCCS) E—
= Théigian trién khai: nam 2012. S [féngchaa: cac 16/p cat két thude hé tang [V LI
OB . ~ . f Moebetsu (1.100-1.200m dudi ddy bién) REHes
= Vijtri: Thanh pho Tomakomai, tinh , T '
" . . . Tang chira: T1 thudc hé tang Takinoue
Hokkaido, Nhat Ban. . [(2.400-3.000m dwéi day bién)

= Nguon CO2: Khi thai tir hé thong lam giau khi hydro tai nha may loc dau gan cang Tomakomai.
= Quy trinh thu hoi:

= Hap thu CO2 bang dung méi amine.

= P9 tinh khiét CO2: 99%.

= San lwong: 0,1 triéu tAn CO2/nam.

Qua trinh lwu triv: CO2 dwoc bom xudng cac tang chira dwdi day bién qua cac giéng khoan.



Dw an Mammoth Thuy Si

Nha may thu gitr carbon trwc tiép tir
khong khi (DAC) 1&n nhét thé gici

Van hanh vao ngay 8/5/2024

Buworc thiét ké theo dang module véi 72 "budng thu thap™ c6 thé xép chong va di chuyén
de dang

Vi tri: Hellisheidi, Iceland.

Cong suat: Dy kién thu gitr 36.000 tdn CO, méi nam.

Coéng nghé: St dung nang lwong dia nhiét sach dé van hanh hé thdng thu gitr va lwu triv CO,.

Quy trinh: CO, dwoc thu gilr tr khdng khi, sau d6 chuyén xudng long dat, noi né sé bién doi
thanh da thong qua qua trinh tw nhién.



4. TIEM NANG CHO VIET NAM

Chinh séach va cam két:
= Chinh phu Viét Nam chu trong cdng nghé CCS sau cam két giam phat thai rong vé "0" vao
nam 2050 tai COP26.
= CCS duwoc dua vao Chién lwgc qudc gia vé bién dbi khi hau 2050 (896/QD-TTg, 2022) va
cac dé an trien khai COP26 (888/Qb-TTg, 2022).
Muc tiéu CCS:
= Giam phat thai CO2 tr nha may nhiét dién than va céng nghiép nang, gop phan dat muc tiéu
phét thai rong bang "0".
Thach thirc hién tai:
= Viét Nam phat thai CO2 cao, khodng 141 triéu tAn/nam (dw kién 208 triéu tan vao nam
2030).
= Thiéu cdng nghé hiéu qua dé gidm phat thai ttr cAc nha may nhiét dién than.
Tiém nang lwu trir CO2 tai Viét Nam:
= Kha nang Iwu trir khodng 12 ty tAn CO2 trong via dau can kiét, tli nwéc man, va via than
khong thé khai thac.
= Phan bd theo viing dé gidm chi phi van chuyén va xay dwng:
Mién Nam: Lwu trlr CO2 tai cac via dau ngoai khoi.
Mién Bac: Lwu trir CO2 tai via than sau & Quang Ninh, Thai Nguyén.



KET LUAN

< Cong cu quan trong dé‘giém phat thai CO2: tr cz‘éu: nganh cong nghiép nang, nhiét dién
than, va dau khi, gép phan thwc hién cac cam két vé bién doi khi hau.

* Vai tro trong viéc dat muc tiéu phat thai rong bang "0“ trong 10 trlnh dat muc tiéu phat
thai rong bang "0" vao nam 2050, dac biét dbi v&i cac qudc gia co nén kinh té phu thudc
vao nang lvong hoa thach.

< Tiém nang lwu triv I&n trén toan cau: Cac khu vuc lwu triv CO2, nhw tui nwdc man, via
dau khi can kiét, va via than khéng khai thac

< Thach thirc can giai quyét:
- Chi phi dau tw va van hanh cao, gay khoé khan cho viéc trién khai quy mé lén.
- Can xay dwng céc tiéu chuan ky thuat, quy dinh phap Iy va gidm sat an toan chat ché dé
dam bao hiéu qua va ngan ngtra rui ro ro ri CO2.

< Yéu to thuc day trieén khai CCS:
- Chinh sach hé tro tr chinh pha, nhw cac khoan dau tw, khuyén khich thué, nghién ctru.
- Nang cao nhan thirc cdng déng va hop tac qudc té dé chia sé cdng nghé, kinh nghiém.

< Hwéng t&i phat trién bén virng: Két hop vdi nang lwong tai tao va cac cdng nghé tién tién
khac cé thé thic day sy phat trién bén viing, gidm tac dong clia bien doi khi hau va hé tro
chuyén doi nang lwgng sach.
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