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Carbon Capture, Utilization, and Storage inAlulagmsandu mstaus:losu
uazmsnninumMsuau
Carbon capture, utilization, and stor- inAlulaginisansu mistdus:losd ua=msAntAuAISuUsU

age (CCUS) involves capturing carbon (Ccus) Wuns:=usumsmsandumsaisuoulasanlsd
dioxide (CO2) emissions from sources (CO2) Auravrtda wu IsolwWawdvouwoadaua:
such as fossil power plants and indus- | ns:usumsaaaiknssuciva WDUDVAUILTR CO2 1Whg

trial processes, preventing CO2 from ussenMA ua:tihuAntAuksaldus:loscolu

entering the atmosphere, for storage or utilization. | N . ~ i ‘
Bio-CCS ApAs:zudunIsAIsanaula=nnltnu CO2 Nina

Bio-CCS refers to processes in which CO2 produced from INMISWAAWAVVIUKEDNS:UIUNISAAAHASSUBUA ALS
biomass conversion is captured and stored. This can occur | gousalwWusaadu lagunaaulid:qasu CO2 vn |
in energy production or other industrial processes using ussgnmAlUIBlunsdvlAsIERLaY Wadoudalignuhlu
biomass feedstocks. As biomass grows, it absorbs CO2 llUS§UlfJUWET\)\)']UH§9W§CIﬁﬂ.Iﬁ5U¢I d:=Uaisuaauany

from the atmosphere. When the biomass is converted, this 02 panu1 MsanduuazANLAU CO2 tdvwall Bio-CCS
carbon is released as CO2. By capturing and storing these Wuns=UdUNSEGVAISUDUDDNDINUSSYINA Heoh
emissions, Bio-CCS achieves a net removal of CO2 from 1Son31 Carbon negative

the atmosphere, making it a carbon-negative solution. = . . . . 1 ‘
Nv CCUS uwa: Bio-CCS DaAWaiAtdaanIsaansUany

Both CCUS and Bio-CCS are vital for reducing greenhouse ABSauns:=on aqUfgmmslua’guuuaoamwnjmmn

gas emissions, mitigating climate change, and achieving uazadviasuidiruienisuanemsuaugnsidugue
net zero goals.

CO2 is captured from major sources, including fossil fuel power plants and industrial pro-
cesses such as cement and steel manufacturing. Primary methods for capturing CO2 from fossil fuel combustion

are:

* Pre-combustion: CO2 is removed from fossil fuels before combustion is completed. For example,
in gasification processes a feedstock (such as coal) is partially oxidized in steam and oxygen/air under high
temperature and pressure to form syngas, a mixture of hydrogen, carbon monoxide (CO), and other gases.
The syngas undergoes a water-gas shift reaction to convert CO and water into hydrogen and CO2. The CO2
is then captured, while the hydrogen is separated and used as fuel.

* Post-combustion: CO2 is captured from flue gases after the fossil fuel has been burned.

* Oxyfuel combustion: Fossil fuel is burned in pure oxygen, or a mixture of oxygen and recirculated flue gas,

instead of air, producing flue gas mainly composed of water vapour and CO2 that can be captured.

Common capture technologies include chemical absorption and physical separation, while emerging technologies
under
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A1SQNYUAISUDU

ANSANSU CO2 d:dLdumisiukavatda wu Isolwwhwdoviuwaadaua:ns:usunis
DOIRASSUCIIVG U MsWaaYudiluuduazikan nsandu CO2 NnMistwtdaiwaowoasda
awisamla 335 [dun:

misdndumsuausisunmistlHil (Pre-combustion): lOUNs:usURMa CO2 panNIGDIWAVWDaBafoUNISIAN
THUD:auysal gtk tuns:usunsuAadwinduldaiway (1WuduRu) s:gnaandladiulothua:aondiou/
ImAmMeldarurnidua:ANudugy thaldufhsdoinsizA (syngas) doiudiunauuvavislasiou
MSUBULDUDNIBA (CO) ua:Ausdua v1nlufsdolAsiHo:Iddns:usums water-gas shift reaction Aoz
Wasu o ua:tudulslastouna: CO2 mndu CO2 2:gndnsu ua:lslaswud:gnuensanlutdibudaiwas

misdandumsusukavmsuniKl (Post-combustion): CO2 gndndudnmusloidenavoindaiwaowaadagninn
THouad

misandulasmsSaoonBouvau:unlHi (Oxyfuel combustion): IGalwaowoadagnuwiluanid:oondLouflindL
USansgv KSalulolduryuBeuRdoandounay MifmAafslaldsAus:naudlslothua: CO2 Aawsadnsula

inAlulagnisanduntdagouwskate Taua msqadumvutabua:msugnnmomemw dunaluladikua Aoglus:H310
mswecuun laun asidluuusuna: Looping cycles (18U Chemical Looping wa: Calcium Looping)
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Carbon Storage

Captured CO2 can be injected into deep underground for long-term storage. First, the CO2 is compressed into a
supercritical fluid, then injected into underground rock formations, such as depleted oil and gas fields or aqui-
fers.

Injecting CO2 into partially depleted oil fields provides dual benefits. It improves oil recovery - a process known

msAanumsuau

€02 Agndndua:gathluiiulidauagvands lagisunnildsuaniw CO2 iRluvavlkasngadveda (supercritical
fluid) uddawnlviuduruldau dvamiluuatiufkuaudkéaduRududi (aquifers)

A1sda CO2 wWhlvtuvathiuiRtnaruauddiddodaovus:ms Ad ¥rawuus:ansnwniswaadudu dotbuns:uoumisi
139131 CO2 Enhanced Oil Recovery K39 CO2 EOR luuruztaednuntdunisantiu CO2 Bldauagivnids

I as enhanced oil recovery (EOR), while also storing CO2 in underground reservoirs.
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Instead of storage, CO2 can be converted into valuable products, offsetting some

of the costs associated with capture. CO2 EOR is a prominent example of carbon utilization and is the most

widely practiced form today. Other options include:

Construction Materials: CO2 can be incorporated into concrete through mixing and curing. In mixing, CO2 binds

with calcium silicate in cement to form calcium carbonate - a process called CO2 mineralization, which remains

in the concrete. As a curing agent, CO2 accelerates the fabrication of precast concrete.

Fuels and Chemicals: CO2 can be coverted into various hydrocarbon products through hydrogenation reactions.

These products encompass high-value fuels and chemicals, including methane, methanol, dimethyl ether

(DME), and olefins.

Algae-based Products: Algae are highly efficient photosynthetic organisms. They are rich in vitamins, minerals

and bioactive compounds, with potential uses as feed additives and food supplements. Using CO2 to cultivate

algae is a promising form of carbon utilization.

€02 awnsaudaviRtuwaanieunnoyadild douusmodio:
gogaadunulumsandu lag CO2 EOR Sallu3sidus:losu
9InmMsuauRuwsKa1sRgalulouu dHsSumoildondua
laun:

Jaqnaasiv: Co2 axnsawauldhlulunpunsanwiu
ASzUDUMISWAN (mixing) wa:Nsuu (curing) tuns=usuMSs
Wau CO2 d:dunuunatdaudanaluyudiuud tiadu
unaldouasualua (IBenns:usunisisn CO2 Mineraliza-
tion) Huaglunaun3a uanvnd CO2 doiduaisAldlumsuu
ADUNSA (curing agent) 9nAdY

Bawavua:ialntun: CO2 awisaudssululunaasiun
Tolasmsuauciva riuugasenlalasdusdu waaseumsad
GRoidaiwavua:iadAtunndyaA1ay Wwu Ginu wmuaa la
wnaswnos (DME) uazlolawud

waanuRvINaHSe: arsioludoiidsantus:ansnwns
UavdolAs1:kgv aauludiruaisoIKis 3anu ua:aisoonans
nMudimw dvuanuisaldiuarisiasuuavuyudua:aas
mMsid CO2 [dsvanksiedoududsnisidus:lostionmsuaun
UFngmMwav

Current Developments

According to the International Energy Agency (IEA),
approximately 45 carbon capture facilities are cur-
rently operating worldwide, including the Blue Flint
Ethanol facility in the US and the Taizhou thermal

coal power plant in Jiangsu, China.

In Thailand, PTT Exploration and Production (PTEP)
launched the country’s first CCS project study in 2021,
with plans to deploy the technology at Arthit Field,
an offshore gas exploration field in the Gulf of Thai-

land, by 2027.

In 2023, the Electricity Generation Authority of Thai-
land (EGAT) announced plans to implement CCUS at
the Mae Moh and Nam Phong power plants in Lam-
pang and Khon Kaew provinces, respectively. EGAT
has also funded research at Chulalongkorn University
to investigate the direct hydrogenation of CO2 to
methanol in power plants. In addition, reforestation
initiatives by various organizations in Thailand sup-
port CCS efforts by leveraging the natural ability of

forest trees to absorb and store atmospheric CO2.
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International Energy Agency (IEA) swmu3'1anu“uUIsomur‘iﬁom:os:uudno“um§uauUs:Lniu 45
uHonslan 91AGU Isuwaaomuoauavusyn Blue Flint Ethanol uUs:tnAGHSZoLWENN ua:
IsvlwWawadvviuaiuRu Taizhou luurunal3evy Us:iNnASU

tuus:zinAlng usYn Uan.disooua:naatlastdsu S1Aa (UHsu) Ko Uan.aw. [aSISUAnu
wa:weuunlasons CCS Wunsvusntuds:inAlne doudd 2564 lagAas31o:awisasuls
inalulag CCS Auxavonad Folbuuraviusssusatusiolne Tatud 2570

Ul 2566 mslwWhrhowaauHous:inAlng (MW, Taus:nmAwWuwasuinAlulad cCus A

TsolwWaubwa: Sor3ad 1010 ua:lsolwwathwav Sur3auaulniu nww. Solatinusdsun
awravnsaiuHBNeNdeiaAnuinisulay CO2 Wuwmuaatulsvlwwh usnond
wAuWeumsUanUhnsisulograngavAnsiuds:inAlneAsalunonssy CSS oldaulld
Qaduua:zAnLAu CO2 DINUSSEIMA

Challenges

CCS’ key challenges include cost, technical difficulties, safety, storage capacity,
and regulatory requirements. Public perception can also be an issue, with crit-
ics raising concerns about its safety and effectiveness. This reality led the IEA
to observe in its latest net zero roadmap that “removing carbon from the at-

w™ Y mosphere is costly and uncertain and that CCUS deployment would remain
well below what is required in the Net Zero Scenario”.

AWANMY

AWMNMEA&ATYUDY CCS Us:naudledunu AXWEveNALEotNATA ADIWUaDANY
A2WRUDVANISANIAU ta:nAs:108UASIOU 1DudnUs:1GurdvAnanud Uy
as1seusu lasdRdoustuidovanulasansua:us:answalumsnintiu Jotfioosy
tKahd iR IEA AudadvinalusieviuiWuAtniog Net Zero 31 “nisGuA1susunan
nduusseinmduns:usumshdAdsieua:anulindusugy ua:ma3insisy

tnalulad CCUS d:goavdin3iindsa:ilunmeldainiad Net Zero”



