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Thu, st dung va lwu gite CO, trong céac thanh tao dia chét (CCUS) duoc coi la gidi phdp quan

trong trong viéc gidm phét thai khi nha kinh, nhét la déi véi mét sé nganh céng nghiép, nhw xi
mang, sat thép, nhiét dién than, khai thac d4u va khi thién nhién... Ttr mot goc db khac, CCUS con
hé tro cho mé hinh kinh té tudn hoan carbon, khi tham gia téi ché. tai sir dung va loai bé chét thai
CO,, la 3 trong 4 tru c{t cda kinh té tudn hoan carbon.

Tcrquan diém néu trén, bai viét tobng quan tinh hinh phat trién CCUS trén thé gidi, tong hop cac
nghién ctru d& va dang trién khai & Viét Nam, dé tir d6 budc dau danh gié so bo:

*Tiém nang luu gidr CO,, trong cac mé dau khi can kiét va trong cac déi tuong nuéc ngém cia
Viét Nam;

*Hién trang va dw béo tinh hinh phat thai CO, cua Viét Nam;

*Dw bao nhu cau thj trwong st dung CO, & Viét Nam;

*Nghién ctwu luu gitr CO, & Viét Nam va danh gia ban dau vé chi phi, gia thanh;

Trén co s& téng quan, bai viét xac dinh duoc mét sb diéu kién dé cé thé phat trién trung tam
CCUS, noi tap trung céc mé dau khi can kiét, ciing nhuw cac ngudn phét thai ttr nha may dién,
dam, sén xudt céng nghiép & Viét Nam. Bai viét ciing dé xuét quan diém, 16 trinh trién khai CCUS
& Viét Nam, ciing nhw chinh séach thiét Iap thi trvong céc bon va khung phép ly cho viéc trién khai
céc dw an CCUS. D6 ciing Ia nhitng gidi phép trién khai kinh té tuédn hoan carbon trong cac phan

nganh néng lwong caa Viét Nam.

Tir khéa: kinh té tuan hoan carbon, thu, str dung va lwu gite CO, (CCUS), nang cao thu hoi dau;

1. DAT VAN BE

Theo Trung tdm Nghién ctu Dau khi mang
tén Nha vua Abdullah (PAPCARC) [11], kinh té
tudn hoan carbon ciing tuan thd 4 nguyén tac
cha kinh té tudn hoan néi chung, dé la: i) gidm
thiéu lwong carbon phat thai ra khi quyén. Th
nhat, day la cac giadi phap tiét kiém va nang cao
hiéu qua sir dung nang lwgng. Thi hai, nguyén
tdc nay huéng téi viéc str dung ngay cang rong
rai nang tai tao, nang lwogng c6é mic phat thai
thap; ii) téi st dung carbon trong nang cao thu
hoi diu, hay nhw dau vao cia mét sd nganh
céng nghiép nhién liéu tdng hop, héa chét; iii)
tai ché carbon la thong qua chu trinh tuadn hoan
carbon ty nhién phat trién céng nghiép nang
lveong sinh hoc; va iv) loai bé carbon con thira
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bang cach lwu gitr trong long dét. Bai bao trinh
bay vé trién vong thu, st dung va lwu gitr CO,
(CCUS) & Viét Nam.

2.NOI DUNG TRAO bOI

2.1 Mét sé van dé co,

CO, la khi thai chinh trong tat ca cac qua trinh
khai thac, ché bién va si dung tai nguyén nang
lwgng vivay Thu, strdung va lwu giir CO, (Carbon
Capture, Utilization and Storage, CCUS) co vai
trd quan trong trong kinh té tudn hoan carbon cua
cac phan nganh nang luvong. O dé mét phan CO,,
chét thai phd bién cia nhiéu nganh céng nghiép
va nang lvgng, dwoc tai s& dung nhw trong nang
cao thu hdi dau, chuyén déi thanh nhién liéu, héa
chét, vat liéu co ich khac; phan CO, con lai, duoc



NGHIEN CU*U VA TRAO BOI

\,
CONG NGHIEP DAU KHi ._&

lwu gilr 1au dai trong long dat, gitp gidm phat thai,
gidm tac dong xau dén moi trwong.

Mét cach tdng quat, CCUS la qua trinh thu
CO2 tai cac co s& san xuat co phat thai, sau dé
van chuyén dén noi st dung, hodc lwu gitr 1au

dai trong cac thanh tao dia chat. Khi dw an chi
nham st dung CO,, ngudi ta dung thuat ngir
CCU; con khi dw an chi nham lwu gil trong céc
thanh tao dia chat, ngwoi ta dung thuat ng
CCs.
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Trong chudi gia tri CCUS (Hinh H.1), viéc thu
CO, co thé twr bat ky co s& san xuét nao co phat
thai CO,, tham chi co6 thé tir khong khi. Tuy nhién,
do chi phitangty I& nghich véi ham lwgng CO,nén
trén thwc té phan I&n cac du an s dung ngudn
phat thai tlr cac nha may céng nghiép, co s& san
xuét, ché bién dau khi, cac nha may dién s dung
ngudn tai nguyén hoéa thach, nhw than, dau, khi.
Thoéng thwéng, qua trinh thu con két hop véi khir
nuéc trong khi thai, bdo dam do tinh khiét CO,va
gidm thidu tac ddng &n mon trong cac cong doan
sau. Coéng nghé thu CO, chli yéu dua trén hap thu
héa hoc, vat ly va gan day nhét |a loc qua mang.
Hau hét cac cong nghé hép thu déu da trudéng
thanh va san sang cho thwong mai héa.

Van chuyén CO, dong vai trd quan trong khi
ngudn phat thai xa noi st dung, lwu gitr. Phd bién
nhét 1a phwong thirc van chuyén béng duweng éng
va bang tau, xe bdn. Néu van chuyén bang tau
thi yéu cau la CO, phai dwoc hoa l6ng. Cac cong
nghé nay déu da san sang, ngoai triv viéc dong
nhirng con tau ché CO, tai trong Ion, kiéu nhuw tau
ch® LNG hién nay.

Phuwong thirc stv dung CO, rat da dang. Theo
GCl (2016) [3], CO, c6 theé chuyéen héa thanh
khoang 150 s&n phadm khac nhau. Tuy nhién, do
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H.1. Chuai gia tri thu, sit dung va luu giii @, [12]

T
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nhu cau thi tredng han ché nén chi cé 4 nhém san
pham sau c6 trién vong phat trién manh: i) Vat liéu
xay dwng: bé tong, vat liéu carbonat; ii) Héa chét
trung gian, nhw methanol, acid formic, déng khi,...;
i) Nhién liéu, nhw nhién liéu Idng va metan; va iv)
Polymer, nhw polyol va polycarbonat.

Viéc lwu gitr CO, trong cac mo dau khi can kiét
hodc tang nwéc man ngam déi héi via chira co
do sau trén 800m, cAu truc dia chat cé kha nang
chtra va chan tbt. Khi CO, duoc nén & ap suét
cao, I&n t&i trén 100 ba va bom vao tang chva. O
ap suét nay, CO2 sé& dat trang thai siéu t&i han,
dang trung glan gitra 16ng va khi, do d6 cé thé lwu
gitv v&i khdi lwong Ién trong thanh tao dia chét.
Trong nganh céng nghiép dau khi, viéc bom CO,
vao via chira dé nang cao hé sb thu hdi diu da
dwoc trién khai tir 1au, do dé cong nghé luu gitr
da trwdng thanh, sdn sang cho viéc trién khai &
quy mé 1én.

Sau khi bom CO, vao long dét, can thém céng
doan theo ddi, giam sat sw di chuyén cla cac thé
CO, trong tang chira bang cac phwong phap nhw
dia chan, dia vat ly gieéng khoan. Bay déu la nhirng
ky thuat truyén théng trong nganh dau khi.

C6 thé ndi, tirng céng nghé thanh phan trong
toan bod chubi gia tri CCS déu da s&n sang thuong
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mai dé cé thé trién khai mot dw an CCUS hoan
chinh. Rao can chinh la gia thanh con cao, thi
trwdng chwa phat trién va khung phap ly chua
hoan chinh. Lién quan dén cong nghé, van con
nhiéu vin d& can nghién ctu, nhw giadi phap
chéng &n mon do CO,, sy twong tac va bién dbi
clia CO, voi dat da va chét lwu, bién dbi cia CO,
theo thoi gian trong dieu kién via, cac phwong
phap theo d&i, giam sat bién dong, canh bao di
thoat CO,, khi lwu gitr trong via...

Bom CO, vao via dé nang cao thu héi dau (CO -
EOR) da dwoc ap dung & My tlr kha lau. Tuy nhién,
phai dén nam 1996, Sleipner - dw an CCS dau tién,
m&i dwoc trién khai & Nauy. Theo RystadEnergy
[17], dén cudi 2022, téng cong cd 65 dw an thuong
mai v&i tdng cong suét thu hon 40 triéu thn CO2/
nam. Bén canh do, 385 dw an khac dang dwoc
trién khai & nhiéu giai doan khac nhau, néu tat ca
di vao hoat déng vao nam 2030 sé bd sung thém
cong suét 523 triéu tan CO_/nam.

Nho cé chinh sach khuyén khich, nhw Dao
luat tin dung thué 45Q ctia My, hay Quy sang tao
danh cho CCS va Hé théng tin chi carbon ctia EU
(EU ETC), Bac My va Chau Au hién dang di dau
trong trién khai CCUS. Trong khu vuc ciing da
c6 nhiéu nd lwc thac day trién khai CCUS, nhw
cac dy an CCS Kawasari va Lang Lebah cla
Malaysia, dy@ an CCS Worvata, Sakekamang va
dw &n phat trién cong nghé CCUS tai Nha may
loc dau Balikpapan cla Indonesia. Gan day Thai
Lan ciing tuyén bé vé dw an CCS & md khi ngoai
khoi Arthit [4].

Hién nay, cac nuwéc cé xu hwéng tap trung
phat trién ha tdng CCS thanh nhirng trung
tam xung quanh khu vuc cé tiém nang lwu gilr
nhiéu CO, (cluster). Vi du, nhw Northern Lights.
Longship (Na Uy), East Coast (UK), Gulf Coast
(US), ACTL, COSIA (Canada), Qilu Shengli (TQ),
South West Hub (Australia). Cach thirc nhuw thé
nay lam gidm dang ké gia thanh lwu gitr CCUS,

ddng thei tao diéu kién cho cac co s& phat thai
nhé gan cac trung tdm nay cung tham gia vao
dv an.

Ciing theo bao cao néu trén [4], ba rao can I&n
nhét cho viéc trién khai CCS rong rai hon & khu
vuc Chau A-Thai Binh Dwong la thiéu di liéu tin
cay vé kha nang luu gitr CO,, khung phéap ly chwa
hoan thién va thiéu chinh sach khuyén khich, ho
tro tai chinh cho cac dw an CCUS.

2.2. Tiém nang lwu giiv CO,

Nghién ctru gan day nhat cta dy an hop tac
gitra PVN, VPI va JOGMEC [16] d4 dwa ra con sb
tiém nang lvu gir CO, cta khu vuc bé& Séng Héng
la 39 Gt, Clru Long la 10 Gt va Nam Co6n Son la
22 Gt. Nhitng con sb nay dwoc tinh toan dwa trén
bé day tram tich, cAu trac khu v, ché do dia nhiét
clia cac bé trdm tich, nén chd yéu dwa ra bire tranh
khu viyc, mang tinh dinh hwéng.

Nghién ctru clta ADB (2013) [1], NUS va
ExxonMobil (2021) [18] ¢6 phan chi tiét hon, khi
tiém ndng chiva dwoc tinh toan dwa trén triv lwong
34 mé dau khi va cac tdng nwdc ngam lién quan,
da danh gia tiém nang nay ttr 1,1- 12 Gt CO,. Nhin
chung, cac nghién ctru néu trén mang tinh dw bao
so bo, tuy nhién qua do cé thé thdy tiém nang chira
CO, cla Viét Nam la dang ké.

2.3. Hién trang va dw bao tinh hinh phat thai
co

2

Theo bao cao clia B4 Tai nguyén va Méi trvdng
[11], tdng phat thai ctia Viét Nam nam 2020 1a 513
triéu thn va dy bao cho ndm 2025 1a 518 triéu tan
twong dwong CO,. Tuy nhién, khéng phai tat ca
lwong CO, co thé thu va s dung hay luu gid.
Nguyén Thu Hwong va nnk [14] da thong ké nhirng
co s& phat thai khi nha kinh cé thé thu CO2 duorc,
nhw cac nha may dién than, dién khi/LNG, nha may
ché bién dau khi, héa chéat, thép, xi mang... hién
dang hoat dong, cling nhw dy bao phat thai trong
twong lai dwa trén cac quy hoach nganh (Bang 1).

Bang 1. Théong ké va du bao phat thai c6 thé thu €02 theo khu vuc [14]

Khu v (tr.tan co,) 2020 2025 2030
Béac Bo 90,74 110,04 125,05
Béc Trung Bo 50,67 84,05 112,97
Poéng Nam Bo 30,58 40,01 44 .06
Tay Nam Bo 26,43 60,47 82,52
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Can cl trén sb liéu phat thai thu thap va tinh
toan, dw bao dwgc, nhom tac gid da xay dwng
CSDL ban d6 (GIS) ngudn phat thai CO,,, co thé st

H.1. Ban dd tong hgp vi tringuén phat thai
va luu giir (0, gViét Nam [14]

dung dé lén ké hoach, phwong an trién khai CCUS
& Viét Nam (Hinh H.1).

Phan tich vi tri ngudn va noi lwvu gitr CO, trén
ban dd, cho thdy c6 nhirng tién d& dé cé thé phat
trién trung tdm CCS & khu vwc Ddng Nam Bo, noi
tap trung cac mé dau khi can kiét ctia bé Ctru Long,
Nam Cén Son. Sau d6 la kha nang phat trién cac
trung tdm CCS Nam Trung B9, dwa trén cac moé
dau khi can kiét cia Nam bé Séng Hong va cac
thanh tao dia chat Ian can va Bac B, dwa trén cac
md dau khi can kiét ctia Bac bé Séng Hong va cac
thanh tao dia chéat lan can.

2.4. Dw bao nhu céu thj trwéng str dung CO,

CO, & Viet Nam dwoc siv dung chu yéu trong
san xuat phan bon ciing nhw trong cac nha may
loc dau. Hién nay, hai nha may dam Pha My va Ca
Mau mdi ndm s dung khodng 80.000 tin CO,.
Luwong CO, nay dwoc thu truc tiép khi thai cla
nha may va tr nha may x& ly khi & khu vwc lan
can. Nghién ciru, trién khai cdng nghé xanh trong
cac nha may nay cé thé ting luong CO, duwoc st
dung. Ngoai ra, cac nghién ciru ciia VPI cho thay
néu rng dung cac cdng nghé s dung CO, trong
san xuat DME, PE, PP, PS va mot s6 san pham
khac c6 thé tao cau Ion cho CO, [20].

Bang 2. Dy bao nhu cau sit dung €0, ciia Viét Nam vao nam 2030 [20]

San lwrong co sir
) Luong CO, duoc
dung CO, nam 2030 chuyén héa (Kta)
(Kta)

Urea 2215
Methanol 700 1.375
Ethanol (*) 440 B840
DME 1 2.700 7.000
PE 1.000 10.800
PP 1.750 16.200
PS 530 5.700
Hoéa chit khac 150 1.500
CNTs 3.7 8
Bé tong 20.000 500

Theo s6 liéu trén Bang 2, dw bao nhu cau CO,
cla Viét Nam cé thé dat 38,6 trieu tdn vao ndm
2030. Tuy con s nay mang tinh ly thuyét, tinh kha
thi doi hoi hang loat diéu kién tr cong nghé cho

Kha nang tich hop |  Mire do trrdng thanh
PVN cong nghé

Thudén loi Thuong mai héa Lén
Thuan lgi Ban thuong mai hoa/Pilot Lon
Thuén loi Pilot Trung binh
Thuén loi Thwong mai héa Lon
Thuén loi Thuong mai héa Lén
Thuén lgi Thuong mai héa Lén
Thudn loi Thuong mai hda Lén
Thuén lgi Thuong mai hoa Trung binh
Thuan loi PTN/Pilot Nhé
Lién két Pilot Trung binh

dén chinh sach, nhwng no cling cho thdy nhu ciu
st dung CO, & Viét Nam la rat tiem nang.
2.5. Nghién ctru vé Iwu giir CO, & Viét Nam
Viét Nam da c6 nhitng nghién clu vé nang

CONG NGHIEP MO, SO 5 - 2023
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cao thu hoi dau béng CO, cho mé Rang Ddng,
mé Bach Hb, cum mé bé Clru Long tr rat sém,
do JOGMEC phéi hop véi PVN, VPI va DNV tién
hanh [2][7][8][9][10]. Téng hop clia béo céo [13]
cho thay, gia thanh thu va lwu gitr CO2 & Viét Nam
tlr 95-300 USD/tCO2, chi phi dau tw 1342-2272
trieu USD/cong suét 1 triéu tCO,/nam. Chi phi nay
con cao nén cac dy an nang cao thu hdi dau bang
CO, tuy da dugc nghién ctru tién kha thi kha chi
tiét, nhung van khong thé trién khai dwoc. Do vay,
trong diéu kién Viét Nam viéc gidm gia thanh, co
khung phap Iy hoan chinh va cé chinh sach vé thi
trwong carbon phu hop sé hét sirc quan trong ddi
vGi viéc trién khai cac dy an CCUS.

3. TRAO BOI VA THAO LUAN

So sanh cdng nghiép CCUS véi cdng nghiép
dau khi, cho thdy c6 nhirng diém chung, nhw cling
nén tang kién thirc, hidu biét vé& dia chat cac tang
chta, chan, cdu tao dia chéat; cong nghé mé vé
thay déi hanh trang pha chét lwu trong via chiva;
k§y thuat van chuyén, khoan, bom ép chét lwu vao
via; ché bién, chuyén héa CO2 thanh nhién liéu va
cac héa chét co ich khac... CCUS con c6 thé thira
ké mot phan ha tAng ky thuat ma nganh dau khi da
c6, nhu giéng khoan, gian khai thac, dwéng 6ng...
cling nhw cac thiét bi khai thac khac. Trén co s&
do, cong nghiép dau khi can déong vai trd nhw la bé
dé cho cong nghiép CCUS phat trién.

T nhitng dinh hwéng xuat phat tir cam két cua
Chinh pha vé (rng pho véi bién déi khi hau, dwa
trén tiém nang lwu gitr CO2 nhw phan tich & trén,
s phan bd gan vai cac trung tm phat thai, ndng
lwc con ngudi va ky thuat ctia nganh dau khi, &
Viét Nam c6 thé phat trién thanh mot nganh cong
nghiép CCUS hién dai, c6 quy md twong dwong
véi nganh dau khi, néu co chinh sach khuyén
khich va khung phap ly phu hop.

Binh hwéng trién khai CCUS |a phat trién theo
cac cum, trung tam, bang ngudn luc trong nuéc
két hop sw hd tro, dau tw clia nuwdc ngoai, van
hanh theo co ché thi trwd'ng carbon dwéi sy diéu
tiét bang chinh sach cta nha nuéc.

Trwdc tién, can co nghién clru, diéu tra co ban,
danh gia kha nang lwu gitr CO, mét cach day du.

74l CONG NGHIEP MO, SO 5 - 2023

Pay la viéc dau tién can |am va hoan toan co thé
tranh thi vién trg khdng hoan lai va chuyén gia tw
cac té chirc quéc té. C6 sb lieu day di, sé co thé
hoach dinh chi tiét phwong an phat trién cho tirng
trung tam CCUS.

Tiép theo, can tap trung lén ké hoach phat trién
Trung tdm CCS Béng Nam BJ. Pay la khu vyc
thuan loi ca vé ngudn phat thai (nhiéu, da dang,
gan noi lwu git¥) va noi lwu gitr c6 nhiéu ha tang co
s& san c6 (gian khai thac, dwong dng, can ct cang
dich vu). Lan lvot sau d6 cé thé 1a cac Trung tam
Béc B6 va Nam Trung B sé di vao hoat déng, tuy
theo quy md thi tredng.

Ngudn lyc trong nwéc chd yéu 1a tlr cac don
vi hoat déng trong linh vyc thwong nguén va
trung ngudn va ha ngudn cta cdng nghiép dau
khi. Day |a nhirng don vi c6 ngudn nhan lyc phu
hop, kinh nghiém trién khai dy an, kién thirc vé
cac dbi twong chira, qua trinh vat ly via, cac thiét
bi bé mat, ché bién CO,... cting nang lwc dich vu
phu trg cé thé gilp trién khai nhanh céac dy an
CCUS. Bén canh ngudn ndi lwc, cling can c6 sw
hop tac dau tw cla nwédc ngoai, goép phan chia
sé rli ro, chuyén giao céng nghé va kinh nghiém
quan ly.

Thi trwérng carbon 1a nén tadng quan trong dé
cbng nghiép CCUS phat trién. Theo Nghi dinh
06/2022/NB-CP thi trwong carbon trong nuwéc sé
chinh thirc van hanh vao nam 2028. Cac céng cu
diéu hanh thj trweng nhw thué carbon, han mic
phat thai sé quyét dinh gia va quy md thi trwong, tir
do sé hinh thanh nganh céng nghiép CCUS c6 quy
md twong &ng véi chinh sach. Bé thi trudng nay
c6 thé hd tro phat trién CCUS, can c6 co ché thdm
dinh, giam sat va cap Chirng chi giam phat thai cho
cac dv an CCUS va hinh thanh co ché giao dich
cac chirng chi néu trén.

4. KET LUAN

Kinh t& tudn hoan 1a xu thé va nhu cau cap thiét
hién nay, trong dé c6 kinh té tudn hoan carbon. bé
trién khai thwc hién va phat trién mé hinh kinh té
tuan hoan carbon & Viét Nam can c6 cac giai phap
va budc di cu thé nhdm hwdng téi muc tiéu phat
thai rong bang khéng vao nam 2050 O
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PROSPECTS FOR CO, CAPTURE, USE AND STORAGE (CCUS) IN VIETNAM
Nguyen Hong Minh, Nguyen Thu Huong

ABSTRACT

Carbon capture, utilization and storage CO, (CCUS) is considered an important solution in reducing
greenhouse gas emissions, especially for some industries, such as cement, iron and steel, Coal thermal
power, oil and natural gas exploitation... From another perspective, CCUS also supports the carbon
circular economic model in reusing, recycling and removing CO,, which is 3 out of 4 pillar of carbon
circular economy.

From the above perspective, the article overviews the situation of CCUS development in the world,
synthesizes researches being implemented in Vietnam and make a preliminary assessment:

* Potential for CO, storage in exhausted oil and gas fields and in Vietnam’s groundwater bodies;

* Current status and forecast of CO, emissions in Vietnam;

CONG NGHIEP MO, SO 5 -2023 I8



\h
_ﬁ CONG NGHIEP DAU KHi NGHIEN C(U VA TRAO POI

* Forecasting market demand for CO, use in Vietnam;

* Research on CO, storage in Vietnam and initial assessment of costs and prices;

Based on the overview, the article identifies a number of conditions for the development of CCUS
hubs, where depleted oil and gas fields are concentrated, as well as emission sources from power
plants, fertilizer plants, and industrial production in Vietnam. The article also proposes perspectives and
roadmaps for implementing CCUS in Vietnam, as well as policies for establishing a carbon market and
legal framework for implementing CCUS projects. Those are also solutions to deploy carbon circular
economy in Vietnam’s energy sector.

Keywords: carbon circular economy, CO, capture, use and storage (CCUS), enhanced oil recovery
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