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Tom tat

Trong nhitng ndm gadn day, Tap doan Ddu khi Quéc gia Viét Nam (Petrovietnam) da phdt trién manh nganh céng
nghiép dién. Nam 2012, Tdp dodan da sén xudt va cung cdp cho luéi dién Quéc gia 15,27 ty kWh dién, bdang 110,2%
so véi ké hoach nam, tdang 13,4% so véi ciing ky ndm 2011. Ciing véi viéc phdt trién cdc du dn dién, Petrovietnam rat
quan tdm dén vén dé dam bdo méi trudng, trong dé giam thiéu phdt théi CO,, SO, NO,, bui... tir cdc nha mdy. Bai
viét gidi thiéu céng nghé thu tdch CO, tir cdc nha mdy dién va ddnh gid kha nang dp dung céng nghé nay cho nha

mdy nhiét dién cta Petrovietnam.

1. Gi6i thiéu cdng nghé thu CO, tir cdc nha may nhiét dién

Viét Nam da ky Nghi dinh thu Kyoto vao ngay
3/12/1998, dugc phé chudn ngay 25/9/2002 va tiép tuc
dugc gia han t&i ndam 2020 trong Héi nghi vé bién dsi khi
hau Doha tai Quatar ngay 8/12/2012. Cling véi tiéu chudn
moi trudng ngay cang nghiém ngat, Viét Nam phdi tinh
dén viéc giam lugng phat thai CO, tif cdc nganh cong
nghiép ndi chung va cdc nha may nhiét dién naoi riéng. V6i
cac du an nhiét dién Petrovietnam dang dau tu xay dung,
véan dé giam thiéu phat thai CO, cho cac du an nay bang
cach (ing dung céng nghé thu tach khi CO, can dugc xem
xét va nghién ctu dp dung.

Hién c6 nhiéu phuong phap giam phat thai CO, nhu:
XU ly va lam sach nguyén liéu truéc khi dem
vao 16 dét, nang cao hiéu suat cla cac t6
may hoac sif dung cac cong nghé hién dai it
tiéu hao ndng lugng nhung kha nang giam
phat thai khi CO, bang cac phuong phap
nay khéng cao. Nhiéu nudc phat trién trén
thé gidi dang quan tam dén cong nghé thu
gitr CO, (carbon capture and storage - CCS).
Cong nghé nay giup gidam lugng khi thai
CO, tir cdc ngudn phat thai I6n nhu nha
may nhiét dién bang cach thu tach khi CO,
trong khoi thai, sau d6 luu trir dia chat, hodc
st dung cho cac muc dich thuong mai khac
(Hinh 1). Phuong phap nay cho phép giam
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C6 3 cdng nghé chinh dé thu CO, dp dung cho cac
nha may nhiét dién (Hinh 2).

1.1. Céng nghé thu CO, sau khi dét nhién liéu (post -
combustion)

Cong nghé thu CO, sau khi d6t nhién liéu, khéi thai tir
buéng dét khong xa truc tiép ra khi quyén ma di qua thiét
bi tach. Tai day, khi CO, dugc tach ra va thu gitf lai. Phan
khoi thai con lai khong chira CO, hodc chi c6 mét lugng rat
nho dugc xa ra moi trudng. Khoi thai di ra ti cac hé théng
chéy thuong & ap suat khi quyén. Ham lugng CO, trong
khoi thai phu thudc vao loai nhién liéu s dung (tU 3%
thé tich khai thai cila nha may nhiét dién khi ti dudi 15%
thé tich cla nha may nhiét dién than). Cac tap chat trong
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han 80% phat thai CO, vao khi quyén tir cac
nha may nhiét dién [1].
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Hinh 1. T6ng quan c6ng nghé CCS [5]
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Hinh 2. S0 d6 cdc céng nghé thu CO, [4]

nhién liéu rat quan trong doi véi viéc thiét ké va chi phi
dau tu cling nhu van hanh ctia mét nha may hoan chinh.
Khi thai ra khi dot chdy than bao gom CO,, N,, O,, H,O va
cac chat gay 6 nhiém khong khi khac nhu SO, NO,, bui...
Cac tap chat trén néu khéng dugc tach ra trudc khi dua
vao thiét bi tach CO, sé lam gidm hiéu suét tach CO,, an
mon thiét bi, tiéu hao dung méi hap thy, do d6 cac thiét
bi tién xt ly loai bo ching la rat can thiét.

1.2. Céng nghé thu CO, trudc khi dét (pre-combustion)

Nhién lieu dugc chuyén hda thanh CO, va H, sau do
CO, dugc tach riéng va st dung H, lam nhién liéu dua vao
budng d6t. Ca ché clia phan tng nhu sau:

Giai doan 1 clia phan ting tao ra hon hgp H,va CO (khi
téng hop):
CH, +xH,0O <> xCO + (x+y/2)H, + AH (1)
Giai doan 2 la qua trinh oxy hoa moét phan:

(2)

Giai doan 3 la qua trinh phan Uing cia CO véi nudc tao
raH,va CO,:

C,H, +x/20, <> xCO + (y/2)H, - AH

CO +H,0 <> CO,+ H,- AH 3)

Cong nghé nay x{ ly khéi théi c6 thanh phan CO, hon
40%. Uu diém clia cong nghé thu CO, trudc khi dét la khoi
thai sinh ra & ap suat cao va nong do CO, trong khoi thai
cao (15 - 60%) nén lam gidm chi phi tach CO,. Tuy nhién,
do nhién liéu phai dugc chuyén hoa thanh khi téng hgp
nén thiét k& ctia nha may hoan toan khac vsi cong nghé

Cong nghé nay s
dung O, thay khéng
khi d€ dét nhién liéu. San pham (khi thai) c6 thanh phan
chinhla CO, vanudc. Nhiét d6 chay clia qua trinh détnhién
liéu véi O, rat cao (khodng 3.500°C). Nhiét d6 chay dugc
gidi han bang cach diéu chinh ty 1& khéi thai, nudc hoac
khi tuan hoan tai buéng dét (trong turbine khi khoang
1.300 - 1.400°C, trong 10 hoi d6t than khoang 1.900°C).

Khi thai sau khi lam lanh dé ngung tu hoi nuéc chia
khoang 80 - 98% CO, (phu thudc vao nhién liéu st dung
va qua trinh chdy O, - nhién liéu). Dong khi CO, nay dugc
nén, lam khé va lam sach truéc khi chuyén dén khu vuc
luu trlr. Hiéu suat cla hé théng thu CO, bang dét O, nhién
liéu xap xi 100%. Diéu kién van hanh cong nghé 1a & ap
suat thudng va nhiét d6 rat cao. Uu diém cla cong nghé
thu CO, khi dét nhién liéu bang 0, chinh la khoi thai chi
c6 CO, va H,0 nén dé dang thu dugc CO, sach, déng thoi
gidm phat thai NO, dén 90%. Tuy vay, hé thong tach O, ti
khéng khi lai rat dat tién. Bén canh dé, nhiét d6 van hanh
cao nén vt liéu ca thiét bj can dugc thiét ké dac biét dan
dén chi phi dau tu va van hanh cao [2].

2. Phuong phap tach CO, tir khéi thai ciia cac nha may
nhiét dién

Qua trinh tach CO, tir khoi thai bat dau dugc nghién
ctru tU nhitng ndm 70 cla thé ky XX. Dau nam 1980, My
da xay dung moét sé nha may thu tach CO,. Dén thang
9/1996, phuang phap hap thu CO, dugc thuong mai héa
dau tién 6 Na Uy.

Cac phuong phép tach CO, tir khoi thai gém: hap thy,
hdp phu, mang tach va lam lanh. Trong d6, phuang phap
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dugc st dung nhiéu nhat la hap thu hoa hoc st dung
dung moi amine.

2.1. Tdch CO, bang phuong phdp hdp thu

Phuong phap nay chi yéu st dung dung moi héa
hoc tai sinh la cac bazo yéu. Ban chat ctia phuong phap
hdp thu héa hoc la phan tng hoéa hoc gitta dung moi
bazo va khi CO, (co6 tinh acid) dé€ tao thanh dung dich
mudi tan. Trong qua trinh téi sinh dung méi, cdc mudi nay
¢6 thé phan hay béi nhiét. Cac dung moéi thudng dung
la monoethanolamine (MEA), methyldiethanolamine
(MDEA), diethanolamine (DEA). Phan Ung cG s& cua
phuong phap nay nhu sau:

2HO-R-NH, + CO, + H,0 <> (HO-R-NH,),CO,

San pham CO, sau khi ngung tu (ap suét khoadng
25psi) dugc lam kho va nén tdi ap suat phu hop dé thuan
loi cho qua trinh thu gom. D6 sach cta CO, tach ti qua
trinh hap thu bang dung méi amine dat 99,9% thé tich.
Chét lugng cta CO, sau khi lam sach dap ting tiéu chuan
dung cho thuc pham.

Trén thé gidi cé nhiéu hang cung cap ban quyén
phuong phap tach CO, béng phuong phép héap thu. Dudi
day la mot s6 ban quyén phucng phap hap thu hoa hoc
thap ap tach CO, tirkhi thai.

2.1.1. Fluor Daniel Inc./Econamine FGSM

Cong nghé Econamine FGSM st dung dung méi MEA
c6 néng do 30% khéi lugng, két hgp véi phu gia tc ché
qua trinh an mon va Uc ché qua trinh bién tinh dung méi.
Véi nhitng dac tinh cta phu gia bd sung vao dung méi
hép thu, cdng nghé Econamine FGSM cho phép st dung
vat liéu thép carbon dé xay 1ap hé théng nén giam dugc

— Hap phu

L

= vatly

chi phi dau tu. Bén canh do, giam tiéu hao MEA bi bién
tinh khi c6 mat O, trong khéi 16 cling gép phan giam
chi phi van hanh. Tuy nhién, cac phu gia Uc ché lai c6 gia
thanh cao, chi phi cac phu gia chiém dén 20% téng chi phi
dung méi bé sung trong qua trinh van hanh.

Fluor Daniel Inc. da cung cap ban quyén céng nghé
ing dung cho han 20 hé thong tach CO, trén thé gidi,
cong suat tach cac hé thong nay la 4,8 - 360 tan CO,/ngay.
Coéng nghé nay chi ting dung cho cac cot thap hap thu cé
chu vinhd hon 12,8m.

2.1.2. Kerr-McGee/ABB Lummus Global

SU dung dung moi MEA c6 néng dé 15% hodc 20%
khéi lugng, khéng st dung cac phu gia tc ché cho dung
moi. Nong d& dung méi thap, cho phép st dung dung
moi khéng can b6 sung cac phu gia tic ché. Tuy nhién, kich
thudc thiét bi I6n va tiéu hao ndng luong cao.

Pac trung chinh cla cong nghé Kerr-McGee, ABB
Lummus Global la kha nang hoat dong cta khoi thai cé
thanh phan cac hgp chat luu huynh cling nhu oxy cao.
D6i vai khoi thai c6 ham lugng SO, > 100ppm, can bé
sung thém qua trinh khir cac hgp chat SO,. Béi véi khoi
thai c6 ham lugng SO, < 100ppm, c6 thé loai bo ching
trong qua trinh tai sinh dung méi. Khai thai cé ham lugng
SO, < 50ppm thi khéng phai xt ly gi thém.

Hién nay, Kerr-McGee, ABB Lummus Global dang
cung cap ban quyén cong nghé thé hé mdi, tiét kiém
nang lugng dua trén nhiing cai tién cta thé hé trudc day,
cong suét Ion, c6 thé tach dén 800 tan CO,/ngay. Pa c6
4 hé théng tach CO, trén thé gidi sit dung cong nghé
Kerr-McGee/ABB Lummus Global vé&i dai cong suat tach la
144 - 768 tan CO,/ngay.

Vi diéu kién ap suat lam viéc ctia thap
hdp thu tuong d6i I16n so véi ap suat khi
quyén nén viéc cai tién 13p dat binh phan
tach bay hoi dung méi ra khéi thap hap
thu da cai thién dang ké van dé tiéu hao
nhiét lugng.

2.1.3. Mitsubishi Heavy Industries (MHI)

—3 Lam lanh

1
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Hinh 3. Cdc phuong phdp tdch CO, tur khéi thai cda cdc nha mdy nhiét dién

MHI bt dau nghién ctru qua trinh xG ly
tach loai CO, trong khéi thai tr nam 1990
va dua vao thir nghiém van hanh ban cong
nghiép nam 2003. MHI chu trong dén viéc
nghién clu tang toc dé dong khdi thai
trong thap hép thu, giam kich thudc I6p
dém va gidm tiéu hao dung méi hap thu.
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Hinh 4. So dé thiét b hdp thu va nha hdp thu CO, str dung dung méi héa hoc

Thé hé dém cau trac KP-1 cho két qua tén that ap suat
thép, hiéu qua tiép xdc pha khi - l6ng rat cao. Dung moi
KS-1 la loai amine c6 kha nang hap thu tét, ai luc hop chat
trung gian nho va tiéu hao nang lugng téi sinh thap. Do
do, cong nghé MHI da mang lai mot sé déc trung vuot
tréi khi so sanh véi cac cong nghé st dung dung moi MEA
théng thudng nhu: thap hap thu cé kha nang hoat dong
véi diéu kién téc d6 dong khéi 16 cao ma khéng bi ngap
cot thap, tiéu hao nang lugng thap, it bién tinh dung moi
va khéng gay an mon thép carbon khi c6 mat O, & nhiét
d6 dén 130°C. Cac thé hé dung moi mai KS-2, KS-3 cla
MHI dang dugc nghién ctiu phat trién va thi nghiém, cho
nhiéu két qua rat kha quan.

Cong nghé KEPCO/MHI, Kansai Electric Power Co.,
INC, Mitsubishi Heavy Industries Co., Ltd dua trén cac
dung maoi KS-1, KS-2 va KS-3. KS-1 da dugc thuong mai
héa trong viéc iing dung san xuat uré. Nha may thuong
mai dau tién vdi cong suat tach 200 tan CO, tir dong khi
thai dang dugc hoat déng & Malaysia tir ndm 1999 cho
viéc san xuat urea (tuong duong véi su phat thai tir mét
nha may nhiét dién d6t than 10MWt). Nha may Bam Phu
My clng da st dung cong nghé ctia Mitsubishi cho hé
thong tach khoi thai CO..

MHI da cung cap ban quyén céng nghé cho cac hé
thong tach CO, c6 cong suét 800 tan CO,/ngay va dang
hudng dén hé thong c6 kha nang tach 3.000 tan CO,/ngay
trong tuong lai gan. Pén nay, céng nghé ban quyén cla
MHI da dugc iing dung cho gan 10 hé théng tach CO, trén
thé gidi, chua ké mét s6 du an tiém nang dang trong giai
doan dam phan.

2.1.4. Alstom

Cong nghé hap thu st dung dung méi amoniac
da dugc Alstom phat trién (Chilled Ammonia Process).

tach va xtr ly carbon tai nha may nhiét
dién than. Thiét bi th nghiém nay
gitip gidam thiéu khodng 90% CO, khi
Diogy bl hal xt ly khi thai, cho 20MW céng suét
phat dién, tach tdi 100.000 tan CO,/
nam, san pham CO, thu dugc dat do
tinh khiét dén 99,94% [1, 3, 41.

Thiét b
gia nhigt

2.2. Tdch CO, bdng phuong phdp hédp phu

Ban chat ctia phuong phap hap phu la cac phan t
CO, dugc gitr lai trén bé mat cla chat hap phu. Cac chat
hép phu CO, thudng dugc sir dung phé bién la than hoat
tinh, zeolite, silicagel, nhém. Hé thong hap phu hoat dong
theo ba budc: hap phu CO,, loai bo cac loai khi khac va giai
héap dé tach CO,. Thiét bi clia qua trinh nay chuia 3 6p vat
lieu hap phu dé t6i uu hoa hiéu suat:

- Khéi thai di vao thap hap phu ti phia dudi, khi da
tach CO, thoat ra tu dinh thap;

- Bom CO, vao thap dé loai triét dé€ khi N,;

- Bom chan khéng dé gidm ap trong hé théng thiét
bi giai hap CO,.

2.3. Tdch CO, tir khéi thdi bang phuong phdp mang loc
2.3.1. Mang hdp thu khi

Mang hap thu khi s dung dung méi dé hap thu
CO,. CO, khuéch tan gilra cac 16 mang, sau dé dugc hap
thu béi dung méi. Mang déng vai tro tang cudng va
duy tri ti€p xdc cla pha khi va pha léng. Mang hép thu
khi dugc st dung khi ap suét riéng phan cta CO, thap
(vi dong luc tach khi nhé). Cac 16 x6p clia mang cho
phép khi tiép xic véi dung méi. CO, dugc hap thu bdi
tinh chon loc clla dung moi. Mang khéng tu tach CO, tu
cac khi khac ma chi cé vai tro khuéch tan khi trong cac
16 x6p nam chan gia pha 16ng va khi. Hiéu qua tach
CO, béng mang hép thu khi cao han hiéu qua tach CO,
bang dung méi théng thuong nén kich thudc thiét bi
giam. Dang module thudng dugc st dung la mang sgi
réng [5].
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2.3.2. Mang tdch khi

Lgi thé cha viéc st dung mang tach khi la thiét bi
nhd gon vi khéng st dung dung moi. Chi phi chinh cho
phucng phap nay la ndng lugng can thiét dé tao ap suat
d0 16n cho pha khi. Cac yéu t6 anh huéng dén hoat dong
clia mang la kich thudc phan ti khi, néng d6 khi, chénh
léch &p suat va d6 chon loc clia vat liéu mang.

Co ché tach khi clia mang phu thudc vao kich thuéc
16 mang: co ché ray phan t (16 mang kich thudc tur 0 -
0,5nm), co ché khuéch tan bé mat (tr 0,5 - 2,5nm), ¢ ché
khuéch tan Knudsen (kich thuéc > 2,5nm).
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)

nhiét dg dé giai

Hap phu CO, phéng CO,

&
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Hinh 5. Thiét bj hép phu CO, [5]
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Hinh 6. So d6 mang hdp thu khi [5]

tai sinh

Khuéch tan Ray phan ti Khuéch tan dung dich
—> —>
Nhién liéu Duy tri dong Duy tri dong
L]
L] - e ° ° °
] ® o L [ ] °®
@ o ° o L ® .0, PY
Pl e o © e © o
/ 5 o ]
‘\\‘ ‘/ o ' . a
[} ‘\
i Jo; wiblul o o
i 4 3
by ! s
\ @ K o ® o o0
A | [ -]
o
ro ® -] ° -]
Tham Thém dong Thém dong

Kich c& loai trir

Hinh 7. Cdc co ché tdch khi ciia mang tdch khi [5]
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Dung méi giau CO,

Su khéac nhau vé dé hoa tan

2.4. Tdch €O, tirkhéi thdi bang phuong phdp lam lanh sdu

Ky thuat lam lanh sau si dung nhiét do thap dé lam
lanh, ngung tu va tach CO, tir hon hgp khi. C6 hai phuong
phap lam lanh sau:

- Pong lanh: khai thai dudi 4p luc cao dugc lam lanh
dén nhiét d6 déng dac cua CO,, chi c6 CO, ngung ty, cac
khi khac thoat ra ngoai.

- Tao cac hydrate: nudc lanh dugc dua vao khéi thai da
lam mét. Tai nhiét d6 va ap suat thich hop, CO, va nuéc déng
bang véi nhau tao cac tinh thé (bang) chia C0.,. €O, dé

dang thu lai bdng cach dun néng cac tinh thé hydrate.

Khoi thai ¢ nhiét d6 313°K va ap sudt 6 bar dugc
lam kho va lanh xu6ng 170°K truéc khi di vao thiét
bi tach, CO, dugc nén va lam lanh két tinh dudi dang
da (tuyét), phan hon hgp khong chita CO, thoat ra
ngoai. Ba CO, di xudng thiét bi hoa léng (230°K) va
st dung bom dé tang ap cho dong nay.

Phuong phép lam lanh sau xtt ly dong CO, cé nong
dd cao (> 90%), do do6 khong phu hop cho khéi thai
tlr cong nghé thu CO, sau khi d6t nhung phu hop st
dung c6ng nghé thu CO, trudc khi dét va dét bang O,.
Uu diém clia phuong phép lam lanh sau cho phép san
xudt truc tiép CO, Iong [5]. Tuy nhién, nhugc diém cua
phuong phap nay la can nang luong I6n dé lam lanh
cho qua trinh.

3.Danh gia cdng nghé thu tach CO,

Viéc ap dung céng nghé thu tach CO, trugc khi
dét tir hén hgp khoi thai cho cac nha may nhiét dién &
Viét Nam gap mét sé kho khan nhu:

- Yéu t6 kinh té&, tai chinh: chi phi dau tu thiét bi
thu tach cao anh hudng dén chi phi san xuat dién;

- Nguén tang trir CO, sau khi tach: tang trir hay
thu tach CO, tai Viét Nam hién nay chua dugc ap dung.
Tuy nhién, cac bé tram tich & Viét Nam c6 khéa nang
tang trir lugng 16n. Con s6 nay sé trd nén chinh xac
hon khi di vao thuc té khai thac. D€ danh gia kha nang
tang tri dia chat Viét Nam can c6 nhiéu hon s6 liéu
minh gidi dia chat;

- Yéu t6 ky thuat: thi€u nhan luc va ky thuat cong
nghé trong thiét k&, van hanh céng nghé thu tach van
chuyén va tang trix CO,.

Trudc yéu cau cat gidam phat thai CO, khi cac quy
dinh vé moi trudng ngay cang chat ché, céng nghé
nay can sy quan tam dau tu ding muc. Téng hop danh
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gia cac cong nghé thu tach CO, tur khéi thai ctia cac nha
may nhiét dién dugc thé hién & Bang 1 [3].

4. Kha nang ap dung cong nghé thu tach CO, ti khoi
thai cho cac nha may nhiét dién ctia Petrovietnam

Céc nha may nhiét dién khi (Ca Mau 1 & 2, Nhan Trach
1 & 2) da di vao hoat dong nén viéc lva chon cong nghé

CO, sau khi dét. Cac nha may nhiét dién than dang trong
qua trinh thiét k&, thi cdng va xay dung nén viéc thay déi,
ap dung cong nghé mdéi kha thi hon.

4.1.Bdnh gid céng nghé thu CO,

Viéc so sanh, danh gia cac cong nghé thu CO, sé tap
trung vao 3 dang cdng nghé chinh con lai va dya vao cac

tiéu chi sau: kha ndng ap dung cho cac nha may nhiét
dién; chi phi dau tu thiét bi; kinh nghiém thuc té (s6

thu CO, cho cac nha may nay chi c6 thé la cong nghé thu

“©
c‘*: @ "o lugng du én st dung ting loai cong nghé thu CO,
@/ PN ; oax s A . L0 A
(? & Hn..ﬁmg C4c tiéu chi danh gid: rat thuan lgi (3 diém); thuan
& Wy loi (2 diém); chua thuan Igi (1 diém).

- K NL kh ® g : Thigr b téch ” v
s 5 & T, Trong Bang 3 va Badng 4, nhém tac gia tién hanh
I f;{* Ot | Vo cuny danh gia kha nang ap dung cho cac nha may nhiét

Thide b niu chy
230°K

dién va chi phi dau tu thiét bi.

Kinh nghiém thuc té: Theo thong ké cia Global
CCS Institute, hién c6 75 dy an thu tach CO, quy mo
I6n trén thé gidi. Trong d6, c6 43 du an thu tach CO,
cho cac nha may nhiét dién (Bang 5).

Nude d4tdl

Khi nhidn l#u Nhigt

Hinh 8. So d6 nguyén ly va thiét bj phuong phdp lam lanh séu[5]
Bdng 1. Téng hop cdc céng nghé thu CO, [4]

Thanh phan Ap suat, nhiét

Céng nghé khi thai a6 Uu diém Nhugc diém

- Phuong phép tach phuc tap, can

nghién ctu chon lya phuong phap

- Khéng phai thay d&i nhiéu tach pht hop;

- _1504)- A it thuc ; " : A L. 2: 2, 2 ” v
Cong nghé thu CO2 (3-15%); p.SAuatAt uong trong thiét k& nha méy; Hon’ hc{p khA70| thai & ap sulat thalp
T e - N2 (~ 70%); - Nhiét d6 cao L s v do d6é can bdé sung may nén hoac
CO:sau khi doét . o - Chi phi dau tu thap; e La e, ‘o am
- Cac khi khac. (~200°C). R . » quat thoi nham tang ap suat dé dat
- Cong nghé thu don gian. hié o .
iéu qua tach cao;
- Thanh phan CO; trong khéi thai
nhd (3 - 15%).
- Khoi thai & ap sudt cao hon
6 hé thu CO khi
“3,”9 ng ,e i . . fau - Phuong phdp thu phtc tap hon
dot do dé hiéu qua tach cao . . , e
N o . cong nghé thu CO; trudc khi doét;
hon va chi phi cho méy nén o o .
A ) ) ) . th&p hon cong nghé thu CO; - Nhlen Illeuﬂphal duoc ch'uyelhoa;
Céng nglhe thL{ - O (~ 40%); —Qi.SAu:::thcao, sau khi dét; tk;‘a\nh ’khl rt}(ingh hqg;:lr(: ('fto thjet ké
C?z trudc  khi - Céc khi khac - Nhiét do cao _Néng d6 CO; cao n aj.ma}./p ait ?y AOI OE?T toa.n; .
dot (~ 400°C). (15 - 60%); - Poi hoi trang bi thém nhiéu thiét bi
' . dat tién;
 Gidm phét thai dang ké SOx | Co " e
va NOx: - Chi ap dung cho cac nha may nhiét
' diént iai doan thiét ké.
- Phuong phéap tach don Ien frong giai doan thiet ke
gian.
. heth do khoi thai chi c6 CO; va higt @6 van hanh ’h" s
ongng ft u - Ap suat thusng;  H>O nén hiéu qud tach duoc N,.'et,. © van hanh cao, phal dan
COz khi dot - CO2 (~90%) Al an . khoi thai tuan hoan lai, vat liéu thiét
o o - Nhiét d6 rat cao.  CO:z sach cao; AR IR
nhién liéu - Cac khi khac - ‘ 2 v bi doi héi loai cao cap dat tién va chi
N - Gidm phat thai NOx dén .
bang O: phi van hanh cao;

90%' 2z 7 2 s N
- Chi dp dung cho cac nha may nhiét

dién trong giai doan thiét ké.
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Bdng 2. Bdnh gid phuong phdp tdch CO, [4]

Phuong phap Uu diém

- Hiéu suét tach cao (75 - 95%);

- D6 tinh khiét ctia CO, cao (c6 thé dat 99%);

- Ap dung cho nguén khi cé ap suat thap;

- Dé dang két néi vao nhiing nha may da xay dung tu

Nhugc diém

Van hanh & ap suat cao do d6 can tang ap bang

Hap thu trudc; may nén khi hodc quat théi.

- Dung méi hap thu c6 thé téi sinh va qua trinh téi sinh

dién ra don gian;

- Bugc st dung rong réi tu lau.
H3Db ohy - Dé van hanh; - Chi phi lap dat cao;

PPy - Khéng can tién xt ly khoi thai. - Phuong phap chua dugc stdung phé bién.

- Chi phi dau tu, van hanh thap;

- Van hanh don gian, tinh én dinh, linh déng cao; - Tudi tho khéng cao;
Mang tch - Trong lugng nhd, kich thuéc nhé gon; - Cong suat thap;

9 - Phuong phép than thién méi truong; - Dé bi bit cac 16 x6p khi mang hoat dong mét

- Ly tudng cho viéc lap dat & vung xa, m& réng quy mo thai gian dai.

cdng suat.

- Xt ly CO2 ¢6 ndng dd cao (> 90%);
Lam lanh sau - Phu hop v6i céng nghé thu CO: truéce khi d6t bang O; Yéu cau nang lugng 1én, chi phi van hanh I6n.

- S&n xuét truc tiép CO2 léng.

Bdng 3. Ddnh gid khd ndng dp dung céng nghé thu CO,
Loai Diém Kha nang ap dung cho cac nha may nhiét dién
Cong nghé thu €O sau khi dét 3 AP dun‘g va}o cac nha may nhiét dién c6 san, khong phai thay doi nhiéu thiét ké
clia nha may.
;Png ?ghe thu CO: khi dot nhién 1 Ap dung cho cac nha may nhiét dién méi.
liéu bdng oxy
Cong nghé thu CO, truéc khi dét 5 Co.tA‘he apﬂdugg )/ao c\ac n,ha may nhiét dién c6 san. Tuy nhién, can phai thay doi
nhiéu thiét ké cdia nha may.
Bdng 4. Ddnh gid chi phi ddu tu thiét bi ctia cdc cong nghé thu CO,
Loai DPiém Chi phi dau tu thiét bi
Cong nghé thu CO; sau khi dot 3 Thiét bj can dau tu la hé thong tach CO..
Do qua trinh chdy véi Oz sinh ra lugng nhiét 16n nén chi phi cao vé vat liéu

Cong nghé thu CO; khi dot 2 thiét bi, hé théng tach O, dét tién. Tuy nhién, hé théng tach CO, don gian do

nhién liéu bang O;

Cong nghé thu CO; trudc khi dét 1 tach CO,.

Bdng 5. Bdnh gid kinh nghiém thyc té ciia cdc céng nghé thu CO,

Loai Piém  S8duan
Céng nghé thu CO; sau khi dét 3 18
Céng nghé thu CO; khi d6t nhién liéu bang O 1 5
Coéng nghé thu CO; trudc khi dét 2 17
K&t hgp cac cong nghé - 3
Bdng 6. Bdnh gid hiéu sudt tdch CO,

Loai Piém Hiéu suét tach CO;
Hap thu 2 95%
Hép phu 0 80%
Mang tach 3 98%
Lam lanh sau 1 90%
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khoi thai chira chu yéu la CO..
DPau tu nhiéu thiét bi nhu thiét bi khi hoa, thiét bi phan Ung [0 hai, hé théng

Phan tich két qua Bang 3, 4, 5 cho thay cong
nghé thu CO, sau khi dét (9 diém) c6 nhiéu uu
diém vé kha nang ap dung, chi phi dau tu, va
kinh nghiém thuc té hon cong nghé thu CO,
trudc khi dét (5 diém) va cong nghé thu CO, khi
dét nhién liéu bang O, (4 diém). Viéc so sanh
danh gia cac phuong phap tach CO,duya vao cac
tiéu chi sau: hiéu suat tach, nguyén vat liéu tach,
kinh nghiém thuc té.

4.2. Bdnh gid phuong phdp tdch CO,

Can cU vao ddc tinh ky thuat cla tung
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phuong phép tach CO,, nhém tac gia dua ra cac Bang 7. bdnh gid nguyén vat liéu cda cdc phuong phdp tdch

tiéu chi danh gia: rat thuan loi (3 diém), thuan Igi

! ' Loai Piém Nguyén vat liéu tach

(2 diém), chua thuan lgi (1 diém), trung binh (0 . Dung méi amine: phé bién, cé thé tai sinh,
diém). Hap thy 3 quaé trinh tai sinh dién ra don gian

Trong Bang 6 va Bang 7, nhdm tac gia tién hanh Hép phy ! vat ligu hap phu: chi prj" cao ;
danh gia hiéu suat tach va nguyén vat liéu tach. Mang tach 2 N‘,an?: Cbi phi thé:p’ thf?i t.ho trfgp’ ‘dé bi bt

cac 16 x6p sau mét thai gian van hanh

Kinh nghiém thuc té: Theo két qua Bang 6, Lam lanh sau 0 Chi phi nang lugng 16n cho viéc lam lanh
7, 8, phuong phap hap thu (8 diém) c6 uu diém . o N B
vé hiéu sudt tach, nguyén vat liéu tach va kinh Bang 8. Bdnh gid kinh nghiem thyc té
nghiém thuc t€ hon phuong phap hap phu (2 Loai biém 56 lugng da dugc thuong mai héa
diém), phuang phap cdng nghé mang (7 diém) Hap thu 3 >10
va phuong phép lam lanh (1 diém). Hap phu 1 5

. Mang tach 2 7
5.Két luan Lam lanh sau 0 2

Nhu vay, phuaong phép tach cong nghé thu
CO, sau khi dét va tach bang dung méi amine phu hgp
vGi cac nha may nhiét dién cda Viét Nam vi: hiéu suat thu,
tach cao; sdn phdm c6 dé tinh khiét cao; nguyén liéu dé
kiém, c6 thé tai sinh, tudi tho cao; gia thanh phu hop;
khéng phai thay ddi nhiéu két cdu nha may, dé lap dat;
cong nghé da dugc thuong mai héa va ing dung rong
rdi. Hién nay Nha mdy Bam Phu My cling da s dung hé
thong thu tach khéi thai CO, dé nang cong suat tir 740.000
tan/ndm Ién 800.000 tdn/nam, déng thai gop phan bao vé
moi trudng.

Bén canh viéc ddy manh nghién clu, phét trién, cai
tién cong nghé thi Viét Nam can nhanh chéng xay dung
cac chinh sach phu hop vé ngan sach, uu dai cho cac du
an thu tach CO,.
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Evaluation of possible application of CO, capture
technologies for Petrovietnam’s thermal power plants

Summary

Tran Thanh Phuong, Vo Hong Thai, Hoang Mai Chi, Vu An
Vietnam Petroleum Institute

Petrovietnam’s activities in the electric power industry have strongly developed in recent years. In 2012, the

total electricity produced and supplied to the national grid by Petrovietnam is 15.27 billion kWh, which is equivalent
to 110.2% of the yearly plan and represents a 13.4% increase over the same period of 2011. Together with the
development of its power projects, Petrovietnam is paying special attention to environmental protection, including
reduction of emission of CO,, SO, NO, and dust from power plant projects. In this article, the authors present CO,
capture technologies for power plants and evaluate the possible application of those technologies for Petrovietnam’s
thermal power plants.

DAV KHi - SO 4/2013 55




