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Tom tat

MG khi Cd Voi Xanh du kién sé duoc dua vao khai thdc tir ndm 2023, mé ra trién vong mdi cho nganh céng nghiép khi Viét Nam. Tuy

nhién, ham lugng H_S trong khi Cd Voi Xanh cao (2.500ppmv), do d6 cdn c6 phuong dn logi bé H_S d€ trdnh dnh huéng dén cdc hogt dng
vdn chuyén va ché bién khi. Cong nghé loai b H S khdi khi thién nhién thuong dugc sir dung gom hdp thu, hdp phu va mang. Trong nghién
aiu ndy, nhém tdc gid da so sdnh, ddnh gid cdc cong nghé theo 2 huéng logi b chon loc H S va logi bé dong thoi H.S va €O, nhdam ddp iing
cdcmuc dich sir dung khdc nhau cia khi sdn phdim. Két qud ddnh gid vé mit kj thudt cho thdy phuong phdp hép thu si dung dung méi (vt
Iy va amine) hodn toan théa man b tiéu chi vé mat kj thudt: H S dugc logi b chon loc xudng 30ppmv. Ngodi ra, néu bd'sung cum logi bé
€0, cd thé loai b €O, vé 8% thé tich trong khi sdn phdm. Két qud ddnh gid vé mdt kinh té cho thdy phuong phdp hdp thu sit dung dung moi
vét Iy ¢ hiéu qud hon véi tong miic ddu tu thip hon khodng 14% so véi phuang dn sir dung dung méi amine trong cd 2 truéng hop logi bé

chon locH S va logi bé dong thai H.S va (0,

Tir khéa: M6 Cd Voi Xanh, cong nghé logi bé .S, nhién liéu cho nha mdy dién, nguyén liéu cho nha mdy héa déu.

1. Mé dau

Ham lugng H.,S trong khi thién nhién tir mé Ca Voi
Xanh khoang 2.500ppmv, cao han nhiéu so véi nguén
khi dugc khai thac tir cadc mo dau khi khac trong nudc
(mo6 Su T& Vang/Su T« Trang - 11,7ppmyv, mo Té Giac
Trang/Hai Su Trang/Hai Su Pen - 0,4ppmv, md Rang
Dong/Phuong Péng - 7,3ppmv, md Bach HE/Réng -
18,7ppmyv, moé Ca Ngu Vang - 9ppmyv, md Dai Hung tai
diém dau vao dudng 6ng Nam Coén Son 2 - 4ppmv, md
Thién Ung gan nhu khong chia khi H,S...) [1]. H,S ¢6
thé gay an mon dudng éng, turbine khi trong nganh
coéng nghiép dién khi, dau doc xuc tac trong nganh
c6ng nghiép hoa dau va anh huéng dén mau sac va chat
lugng san pham trong cac nganh san xuat gém su, gach
men, nhua... [2 - 5]. Do d6, khi thién nhién tir mé Ca Voi
Xanh can dugc x{r ly dé loai bé H,S nham dap ting muc
dich st dung cda khi thuang phdm (30ppmv theo dé
nghi cla ExxonMobil).

Qua trinh loai bo cac hgp chat luu huynh (cha yéu la
H,S) trong khi c6 thé dugc phan loai thanh cac qua trinh
hap thu (hda hoc, vat ly va két hgp), hap phu trén bé mat
chat rdn va cong nghé mang. Cac cong nghé xirly H.S va
mot s6 nha ban quyén céng nghé dugc thé hién trong
Hinh 1.

- Phuong phap hap thu

Phuong phap hap thu dugc st dung phé bién dé khir
tho khi. Qua trinh nay thuong dugc thuc hién véi 2 pha

khi - 16ng. Bé lua chon ctia dung méi hap thu déi véi cac
khi acid phu thudc vao di luc héa hoc hoac ai luc vat ly. Co
3 nhém hép thu chinh nhu sau:

+ Haép thu bang dung méi vat ly: Trong qua trinh hap
thu, cac cau tlr can tach hoa tan trong dung moi vat ly.
Phuong phdp nay thuong dugc st dung khi khi acid cé
ap suat riéng phan cao va khong chita nhiéu hydrocarbon
nang. Dung mai vat ly thudng la cdc dung méi hitu co nhu
propylene carbonate, dimethyl tert polyethylene glycol,
N-methyl pyrrolidone [6, 7];

+ Hap thu bdang dung méi hoa hoc: Trong qua trinh
hap thu xay ra phan Ung hoéa hoc gilta dung moi va cac
cdu t can tach. Dung méi héa hoc gan nhu khéng phan
Ung véi hydrocarbon va cho phép loai bé khi acid triét
dé hon so véi dung méi vat ly. Tuy nhién, chi phi cho qua
trinh tai sinh dung maéi cling & muc cao. Cac dung méi hoda
hoc thuong dugc st dung la dung méi amine (MEA, DEA,
DIPA, MDEA...) [8 - 11], dung moéi carbonate (dung dich
kali carbonate...), dung mai c6 tinh oxy hoéa khir (dung
dich fertilizers...) [12], nhdm dung moi khong téi sinh va
hép thu scavenger.

+ Hap thu bang dung méi két hop: Dung moi két hop
(vat ly va hoa hoc) thudng la dung méi ban quyén cda
Sulfinol (Shell), Amisol (Lurgi), Selefining (Snamprogetti)
[13].

- Phuaong phap hdp phu trén chat ran
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Qua trinh hap phu dugc st dung phé bién dé khir tinh va cho
hiéu qua cao. Qua trinh nay thudng dugc sir dung véi 2 pha khi - ran.
Nguyén tic hoat déng la s&t dung mét pha ran cé bé mat riéng I6n
dé gitrlai mot cach chon loc trén bé mat cac cu ti can tach. Cac chat
hdp phu thudng st dung la zeolite va cac oxide kim loai (oxide kém,
oxide sat, kiém ran...).

- Phuong phap mang

Phuong phap mang thudng dugc ap dung dé khar thé khi acid
[14, 15]. Dua trén su chénh léch &p suat, ndng d6 dung dich hoac
cac tac nhan khac (nhu dién thé, nhiét do...) ma cac ciu ti can tach
c6 thé tham thau qua mang loc hoac khong. D& qua trinh tach dat
hiéu qua, mang loc phai thdm thau that tét ddi vdi cac tap chat can
loai bd.

hi thién nhién c6 ham lugng H,5/CO, cad]

[ Hepthy | [ Hépphu |
I
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Ngudn: PVPro
Hinh 1. Cdc cng nghé xit Iy H_S va cdc nha bén quyén tuong ing

Bai bao phan tich mét s6 cong nghé loai bé
H,S, tir d6 dé xuét phuong an hiéu qua dé loai
bo H_S trong khi khai thac tr mé Ca Voi Xanh.

2. Panh gia kha nang loai bé H,S vé mat ky
thuat cia cac cong nghé

2.1. Phuong phdp thuc hién

Trén co s& théng tin vé mo khi Ca Voi Xanh
va cac cong nghé ctia nha ban quyén, nhém tac
gia nghién clu céc phuong én loai bo chon loc
H,S ciing nhu loai bo dong thai H,S va CO, dé
chon cong nghé phu hgp vé mat ky thuat cho
tiing phuong an. Tiép theo, cac phuang an dat
vé mat ky thuat sé dugc xem xét danh gia thong
qua cac chi tiéu kinh té so b6 (t6ng von dau tu
va md hinh kinh té dugc l1ap dé tinh toan, so
sanh hiéu qua tai chinh) nham lua chon céng
nghé phu hop dé loai bo H,S ra khai khi tir mo
Ca Voi Xanh.

2.2. Ddnh gid va so sdnh cdc phuong dn

Cong nghé loai bd H,S dugc danh gia dua
trén cac tiéu chi ky thuat sau:

- Luu lugng khi nguyén liéu (t8i thiéu 7 ty
m3/nam);

- Tinh chét khi dau vao (2.500ppmv H.,S,
30% thé tich khi acid);

- Tinh chat khi dau ra (H,S < 30ppmv);

- Nha cung cap cdng nghé phai cé kinh
nghiém trong linh vuc xa ly khi cé tinh chat
tuong tu khi Ca Voi Xanh.

Ngoai céc tiéu chi ky thuat trén, cac yéu to
khéac anh hudng dén viéc lva chon céng nghé

Bdng 1. Ddnh gid khd nding logi bé H S vé mdt kj thudt

Tiéu chudn nguyén liéu

Céng nghé Luu lugng Ham luong Ham lugng
: H,S co,

Hap thu vat ly b b b
Hap thu héa hoc

Amine b b b
Dung dich oxy héa khur K K b
Dung dich carbonate b b b
Scavenger K K b
Hap phu K K b
Mang b b b

Ghi chu: D: Théa man tiéu chi; K: Khong thoa man tiéu chi; X: Xem xét
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nhu: ham lugng hydrocarbon that thoat, chi phi hoat
déng (dién, hoi nudc, héa phadm)... sé dugc danh gia cu
thé trong khi danh gia hiéu qua kinh té. Két qua danh gia
vé mat ky thuat dugc thé hién trong Bang 2.

Mot s6 nhan xét va phan héi tir cdc nha ban quyén
cong nghé nhu sau:

- Vé&i cong nghé hép thu vat ly, nha ban quyén Lurgi
da xac nhan cong nghé Rectisol va Purisol dugc st dung
dé xu ly khi téng hgp trong céac tng dung khi héa than,
khong thich hgp dé xt ly khi thién nhién c6 luu lugng 16n
nhu khi tir mé Ca Voi Xanh. Nha ban quyén Fluor ciing
nhan dinh céng nghé Fluor Solvent khéng thé loai bd
chon loc H,S, do d6 cong nghé nay khong thich hop dé
x( ly khi H,S trong dong khi c6 néng d6 CO, cao. Hién tai,
bang phuong phap hap thu vat ly, chi c6 nha ban quyén
UOP dua ra cong nghé Selexol va Uhde dua ra cobng nghé
Morphysorb cé kha ndng xt ly dong khi tr moé Ca Voi Xanh
thoa man yéu cau.

- VGi cong nghé hap thu hoa hoc, chi c6 phuong
an st dung dung méi amine la thda man céc tiéu chi bat
budc. Hién nay, c6 3 nha ban quyén UOP, BASF, Uhde xac
nhan la cung cap dugc cdng nghé xt ly khi acid bang
amine cho dong khi ti mé Ca Voi Xanh cho cd 2 trudng
hop loai bd chon loc H,S va loai bd déng thai H,S va CO,.

- Cong nghé loai bo khi acid bang dung moi cé
tinh oxy héa khtr (Locat, Sulferox..) chi xt ly dugc cac
dong nguyén liéu c6 ham lugng H,S thap, ti vai ppmv
dén 1.000ppmv va nang suat xu ly khi acid cta cac phan
xudng rat thap (khoang 1 triéu ft? chudn/ngay) nén khong
phu hgp cho dy an loai bé H.S trong khi tr mé Ca Voi
Xanh. Theo phan hoi truc ti€p ti Merichem, cong nghé
Locat khéng phu hgp dé x{ ly khi tir mé Ca Voi Xanh do
luu lugng khi dau vao qua Ion. Mat khac, cac cong nghé
chuyén héa truc tiép H,S thanh luu huynh nguyén t6
thudng dugc st dung trong linh vuc thu héi luu huynh
hon la x{ ly khi thién nhién.

- Phuang phap hédp thu bang dung moéi carbonate
cht yéu dugc ting dung trong linh vuc xt ly CO,, dung dé
loai bé CO, dén ham lugng nhoé han 500ppmv va loai bo
kém theo mét lugng 16n H,S. Cong nghé nay khong thé
loai b6 chon loc H,S, do d6 khéng phu hgp véi dong khi
cé ty & H,S:CO, rat thap nhu khi mé Ca Voi Xanh. UOP xac
nhan céng nghé Benfied (st dung dung méi K,CO,) chi
dugc tng dung trong linh vuc xtr ly CO, va loai b6 thé H.S,
cong nghé nay hoan toan khéng phu hgp cho linh vuc
loai b6 tinh H,S.

- Phuong phéap scavenger chi cé hiéu qua véi cac
nguodn khi ¢6 luu lugng nhd hodc ham lugng khi chua
thap, hoan toan khéng phu hop vai viéc xt ly nguodn khi
c6 luu lugng 16n va ham lugng H,S cao nhu khi tir mé Ca
Voi Xanh.

- Tuong tu cong nghé xi ly khi bang dung méi oxy
hoéa khti, céng nghé hap phu khéng théa man tiéu chi vé
khd nang xtr ly ham lugng H,S trong dong nguyén liéu
dau vao.Théng thudng, cong nghé hap phu chixt ly dugc
khi chita 300 - 500ppmv H_S, luu lugng dong khi can xi ly
dao déng trong khoang 3 triéu ft* chuan/ngay. Théng tin
nhan dugc ti nha ban quyén Haldor Topsoe khdng dinh
cdng nghé hap phu bang ZnO chi dugc st dung dé loai
bd H,S véi ham lugng nho. Béi véi nguén khi tr mé Ca Voi
Xanh, Haldor Topsoe nhan dinh viéc s&t dung cong nghé
nay sé khong dem lai hiéu qua do chi phi cho chat hap
phu qua Ién.

- Phuong phap mang loc tng dung chi yéu cho
muc dich tach th6 CO, trong dong khi c6 ap suat riéng
phan cta khi acid cao. Mang loc khéng thé tach chon loc
H_,S. Khi tinh toan phuang phap mang cho xt ly khi acid
cho dong khi tu mé Ca Voi Xanh, UOP da udc tinh khi sau
xUr Iy c6 ham lugng H,S khodng 800ppmv va CO, 10% thé
tich, khong dap tng tiéu chi bat budc vé ham lugng khi
acid trong s&n phdm. Mat khac, lugng hydrocarbon that
thoat khi stir dung phuong phap mang kha Ién, udc tinh
8 - 15% thé tich d&i véi mang mét giai doan va 2% thé
tich déi v6i mang hai giai doan. Do dé, cong nghé mang
cling khéng dugc xem xét dé st dung xt ly khi tir mé Ca
Voi Xanh.

Dua trén cac tiéu chi ky thuat ban dau, két qua danh
gia cho thay chi c6 phuong an hap thu bang dung moi
vat ly (dién hinh la cong nghé Selexol) va phuong an hap
thu bang dung méi amine (dién hinh la cong nghé AGFS)
théa man cac yéu cau dat ra. Riéng phuong an mang cé
thé xem xét khi sir dung két hgp véi mét phuong an xt ly
khi acid khac (thuang la hap thu) trong trudng hop loai
bd déng thai H,S va CO,.

Cac phuong én loai bo H,S bang phuong phap hap
thu st dung dung méi vat ly va hap thu s dung dung moi
amine cu thé nhu sau:

- Phuong énloai bo chon loc HS:

Phuong an loai bo chon loc H,S ép dung trong trudng
hop khi cht yéu dugc st dung dé san xudt dién va mot
$6 san pham héa dau (nhu methanol...) c6 khad nang
st dung khi c6 ham lugng CO, cao (30 - 40% thé tich).
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Hién nay, cac turbine san xuat dién truyén théng & nudc ta si
dung nguén nguyén liéu la khi c6 nhiét tri cao (CH, = 90% thé
tich), tuy nhién cac nha san xuat turbine I6n trén thé gidi (GE,
Siemens, Mitsubishi va Alstom) xac nhan cé thé st dung khi
nhiét tri thap (N, va CO, 1én dén 30 - 50% thé tich) cho muc dich
san xuat dién va da xay dung cac nha may dién thuang mai trén
thé gidi [16]. Cac cong nghé mdi sdn xuat cac san pham héa dau
tu khi c6 ham lugng CO, cao da dugc nghién cliu dp dung tuy
khong phé bién nhu cong nghé san xuat methanol (ban quyén
clia Haldor Topsoe [17]).

Khisan pham

Luu lugng: 36.188kmol/gic
724 trieu ft?
chuan/ngay

H,S: 30ppmv

CO5: 30,5%

HC: 60,5%

Téng nhiét tri:

Nha may xit Iy khi | 153x 10° triéu Btu/nam

Nguyén liéu (Loai bé H,S theo
= phuong phap hap thy Condensate

Luu lugng: 36.600kmol/gis sif dung dung méi 140 t&n/ngay

734 triéu ft* " vatly)

chuan/ngay J
H,S: 2.500ppmv Luu huynh
C0O,:30,7% = N

A 67t

HC: 60,1% an/ngay

Téng nhiét tri:
155 x 10° triéu Btu/nam

Ngudn: UOP

Hinh 2. S¢ d6 khdi thu gon cda nha mdy xit Iy khi loi b6 chon loc H S theo phuong phdp
hdp thu st dung dung mai vt Iy

Khi san pham

Lwu lwong: 33.430kmol/gic
671triéu ft?
chudn/ngay

H,S: 30ppmv

CO,: 24,7%

HC: 65,2%

Tdng nhiét tri:

Nha may xt ly khi | 153 x10° triéu Btu/nam

Nguyén liéu (Loai bé H,S theo
> phuong phap Condensate
Luu lugng: 36.600kmol/gid hap thu sit dung 256 tn/ngay

734 triéu ft* chudn dung méi amine)

H,S: 2.500ppmv .
C0,:30,7% Luu huynh
HC: 60,1% 69 tan/ngay
Téng nhiét tri:
155 x 10° triéu Btu
Ngudn: UOP

Hinh 3. So a6 khdi thu gon cda nha mdy xit Iy khi loi b6 chon loc H S theo phuong phdp

hdp thu st dung dung méi amine

Bdng 3. Gidi han ham long O, va H.S trong khi ddu vao cda Phdn xuéng ammonia -

Nha mdy Dam Ca Mau [18]
Thanh phan khi dau vao Pon vi Thiét ké
co, %mol 8,00
H,S, 3 10
Sulphur ,S, max mg/m3
Mercaptans, max mg/m 11
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Hinh 2 va 3 thé hién so d6 khéi thu gon ctia nha
may xU ly khi loai b6 chon loc H,S theo phuong phap
hap thu st dung dung moi vat ly va phuong phap
hdp thu s& dung dung méi amine. San pham thu
dugc ctia 2 phuong an tach gom khikhé, condensate
va luu huynh nguyén té.

Phuong phap hédp thu st dung dung méi vat ly
va dung méi amine déu déap Ung dugc cac yéu cau
ky thuat. Phuang phap héap thu s&t dung dung moi
vat ly c6 uu thé hon do kha nang loai bo chon loc
H,S cao, hap thu dong thai cac hop chat luu huynh
hitu ca (RSH, COS, CS,) va hd trg cho viéc giam diém
suong cla khi. Ngoai ra, dong khi acid thu dugc tu
nha may xt Iy khi cé ham lugng H,S 68% thé tich cao
hon nhiéu so véi phuong phap amine 27% thé tich,
thuan lgi hon cho qua trinh thu héi luu huynh & giai
doan tiép theo. Tuy nhién, phuong phap hap thu su
dung dung méi vat ly c6 nhugc diém la ham luong
hydrocarbon that thoat 0,36% thé tich I16n han so véi
phuong én hap thu sir dung dung méi amine 0,16%
thé tich.

- Phuong an loai bo dong thai H,S va CO,

Phuong an loai bé dong thoi H,S va CO, dugc
xem xét 4p dung trong truong hgp s dung khi Ca
Voi Xanh @& san xuat dién, lam nhién liéu dét cho cac
hé cdng nghiép va nguyén liéu san xudt san pham
hoa dau nhu urea theo cong nghé truyén théng hién
dang &p dung cho nguén khi giau CO, tai Viét Nam
nhu khi PM3 (Bang 3). Dong khi t&r mé PM3 c6 ham
lugng CO, dao dong tir 16 - 66% thé tich ciing duoc
xU ly ngoai gian nham gidm ham lugng CO, xudng
khodng 8% thé tich trong khi thuong pham [14].

Phuong an loai bdé déng thai H,S va CO, bang
phuong phap héap thu st dung dung méi vat ly va
dung méi amine dugc mé ta lan lugt trong Hinh 5 va
6. Theo xac nhan ti nha ban quyén [19], 2 loai dung
mo6i nay déu co6 thé dap ung cac yéu cau ky thuat,
cho phép loai bo H,S xuéng 30ppmv. So véi phuong
an loai bé chonloc H,S, phuong én loai bd déng thoi
dugc b6 sung mét cum loai bo CO,, ddm bao loai bo
CO, xudng 8% thé tich trong khi san pham.

Hinh 4 m6 ta phuong an loai bd H,S va CO, bang
phuang phap héap thu sir dung dung mai vat ly. Trong
giai doan dau tién, chi cé phan Ién H,S dugc hép thy,
ham lugng khi H,S trong dong khi san pham gidm
xudng < 30ppmv trong khi ham lugng CO, gan nhu
khong d6i (30,7 xudng 30,4% thé tich). Phan Ién CO,
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Trong b& - Cum loai bo i :
o, {Phanuind | Mcons | e
Khinguyénli¢u; sung ! i Khi da xu ly
Lwu lwong: CoN / i H2S: 30ppmv
36.600kmol/gid E — - i CO.,: 8%
HS: 2500ppmv | |Khi acid|[Phdn xudng HS P
C0O,: 30,7% ! > Lam giau —> |
2: 30, L2 Scavenger i
HC: 60,1% H khi acid :
5 L Phanxuéng | H,S<0,003%!
1 Thu héi : b
! luu huynh i Luu huynh
i 1 67 tan/ngay
! Phan xuéng !
i Condensate 6n dinh o >
i condensate ! Conq,ensa\te
! Phéan xuéng 1140tan/ngay
i Phutro :
Ngudn:vop T

Hinh 4. S0 d6 khdi thu gon cda nha mdy xit Iy khi loai bé déng thoi H S va (O, theo phudng phdp hdp
thu stt dung dung méi vt ly

Trong b& Phan xuéng ; Phanxuéng |Cum loaibé | i

——>|loaivaéndinh-—>| ..o CO;bg AT

Khi nguyén liéu! condensate |: sung 1 'Khi da xu ly
1 \ J 1HS: 30ppmv

Luulugng: 1 1 e e iCOz 8%

36.600kmol/gioi i

H,S:2.500ppmvi v !

C0,:307% Phan xudng Phanxuéng | !

HC:60,1% ! Lamgiau [ thuhsi |4 o
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Hinh 5. So a6 khdi thu gon cia nha mdy xit Iy khi logi bé déng thoi H.S va (0, theo phuong phdp hdp
thu st dung dung méi amine

dugc loai bd ra & giai doan thu 2 (< 8%), dap tng dudc yéu cau ky
thuat ctia khi thuong pham. Dong khi chua sau khi ra khéi thiét bi hap
thu dau tién dugc dua qua phan xudng lam giau khi acid dé lam tang
noéng do H.S trong khi, sau d6 di vao phan xudéng thu héi luu huynh.

Hinh 5 m6 ta phuong én loai bé H,S va CO, bang phuong
phédp hap thu s dung dung moi amine. Dong khi nguyén liéu
sau khi di qua phan xudng hap thu thi nhat, phan I6n khi H,S
dugc loai bd (< 30ppmv), khi CO, dugc loai bé mot phan (tir 30,7
xuéng 24,5% thé tich). Dong khi nay tiép tuc di qua cum hap thu
amine b6 sung, cho phép loai bé phan 16n CO,, thu dugc dong
khi thuong pham (< 30ppmv H,S va 8% thé tich CO,). Dong khi
chua sau khi ra khoi thiét bi hap thu dau tién dugc dua qua phan
xuéng lam giau khi acid dé lam tdng néng do H,S trong khi, sau
do di vao phan xudng thu héi luu huynh.

2.3. Pdnh gid hiéu qud kinh té cia cdc phuong dn céng nghé loai
boH,S

Téng von dau tu dugc xac dinh dua theo s6 liéu clia cac nha ban
quyén cong nghé, cé xét dén mét s6 chi phi khac theo kinh nghiém

cda Vién Dau khi Viét Nam (VPI). Téng muc dau
tu ctia phuong an hap thu st dung dung méi vat
ly uéc tinh thap hon khoang 14% so véi phuang
phap hap thu stt dung dung méi amine cho ca 2
trudng hop loai bo chon loc H,S va loai bo dong
thoi H,S va CO,.

Téng chi philoai b H,S dugc tinh toan dua
trén cac thong tin ti nha ban quyén, vai thoi
gian hoat dong clia nha may xu ly khi la 347
ngay/nam, nha may hoat déng 100% céng suat
ké tir nam dau tién, gia khi gia dinh 1a 10 USD/
triéu Btu.

Hinh 6 va 7 mo ta su so sanh tuong déi chi
phi loai bd chon loc H,S va loai bo dong thoi
H,S va CO, cho 2 phuang phép hap thu sirdung
dung méi vat ly va hdp thu st dung dung moéi
amine.

Két qua tinh toan so sanh cho thay, téng chi
philoai bd chon loc H,S va loai bd dong thai H,S
va CO, bang phuong an hap thu st dung dung
moi vat ly thap hon so véi st dung dung moi
amine. Do d6, phuong phap hap thu s dung
dung mai vat ly pht hgp cho phuong an loai bo
dong thai H,S va CO, ra khoi khi tir mo Ca Voi
Xanh.

Trong trudng hgp st dung dung moi vat ly,
téng chi phi loai bo déng thai H,S va CO, udc
tinh cao gdp 5 lan so véi phuong an loai bo
chon loc H,S. Do d6, d6i véi cac ngudn tiéu thu
c6 kha nang st dung khi c6 ham lugng CO, cao
(san xudt dién va mot s6 san pham nhu CH,OH,
NH....) nén &p dung phuaong phap loai b6 chon
loc H,S. Trong truong hop khi thuong pham
dugc st dung cho cac muc dich san xuét hoa
dau hodc dé cung cap cho cac ho tiéu thu co yéu
cau ham lugng CO, thép, can loai bdé dong thoi
H.Svaco,.

2.4. Bdnh gid dia diém xdy dung nha mdy xir
Iy khi

Viéc lua chon dia diém xi ly khi c6 anh
hudng truc tiép dén cdng nghé xtt ly va tinh kinh
té€ ctia du an. Qua trinh x& ly khi ngoai gian khai
thac c6 nhugc diém kho khan trong qué trinh
lap dat, van hanh va ma rong hé théng, chi phi
|dp dat cao. Qua tham khao y kién clia cac nha
ban quyén (nhu UOP, Uhde, BASF), véi luu lugng
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Hinh 7. So sdnh tuang ddi chi phi logi bé dong thai .S va 0,

khi 16n va ham lugng H,S cao, thi phuong an hép thu st dung
dung méi ngoai gian kho thuc hién do yéu cau vé dién tich lap
dat, héa pham xt ly, an toan van hanh nha may ciing nhu vén
dé thu héi luu huynh... Trong khi dé, cong nghé mang thudng
st dung dé xur ly khi acid giau CO, ngoai gian, tuy nhién, cong
nghé nay cé lugng hydrocarbon mat mat 1én. Theo nghién ctu
cta UOP khi &p dung cong nghé mang dé xt ly khi Ca Voi Xanh,
dong khi san pham chia khodng 10% thé tich CO, va 800ppmv
H,S, khong dép Ung dugc tiéu chi bat budc la ham lugng H.S
trong san pham < 30ppmv. Ngoai ra, lugng khi acid thoat ra udc
tinh chidra 60 tan luu huynh/gig, véi dién tich nho & ngoai khoi,
luong khi nay sé khong dugc xr ly ma dem dét truc ti€ép sé khong
dap ung tiéu chuadn vé an toan moi trudng déi véi khi thai. Mat
khac, chi phi dau tu dudng éng van chuyén khi sau khi xu ly tu
ngoai gian vao b chi gidm 19 triéu USD do chat luong khi dugc
van chuyén t6t hon so véi trudng hgp khéng xt ly khi ngoai gian.
Day la mot khodn chi phi tuong déi nhé so véi téng vén dau tu
cla hé théng dudng 6ng. Do d6, phuong an xay dung nha may
xU ly khi H_S turmé khi Ca Voi Xanh trén bg sé hiéu qua hon so véi
véi phuong an xay dung ngoai khoi.
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3. Két luan

Két qua nghién ctiu cho thay viéc lap dat nha
may xt ly H_S trén bd ¢6 tinh kha thi cao va dem
lai hiéu qua hon so vai trudng hgp lap dat ngoai
khai. Trong cac phuong én loai bé H.S ra khoéi khi
Ca Voi Xanh, phuang an hap thu dap ting cac yéu
cau ky thuat: H,S c6 thé dugc loai bd chon loc
xuéng 30ppmv; CO, c6 thé dugc loai bo xudng
8% thé tich hodc khéng can loai bé tuy theo yéu
cau st dung cta khach hang cuéi. Két qua danh
gia chi tiét vé hiéu qua kinh té cho thay téng muc
dau tu ctia phuong phéap hap thu sir dung dung
moi vat ly udc tinh thap hon khodng 14% so vai
phuong phap hap thu s&t dung dung méi amine
cho ca hai phuong an loai bé chon loc H_S va loai
bé dong thai H,S va CO,. Do d6, phuong phép
hap thu sttdung dung moi vat ly la pht hgp nhat
cho phuong an loai b H,S ra khoi khi mé Ca Voi
Xanh. Ngoai ra, tuy theo muc dich st dung cda
nguodn khi sau xt ly ma xem xét lua chon phuong
an xur ly thich hop. Trong trudng hgp st dung cho
turbine khi nhiét tri thap va cho mét s6 san phdm
héa dau nhu CH,OH... c6 thé lya chon phuong
an loai bé chon loc H,S. Néu khi dugc sir dung
dé ban cho cac nha may dién sir dung cong nghé
truyén théng, cac ho cong nghiép hay nha may
san xuat urea c6 thé sir dung phuong an loai bd
dong thai H,S va CO,.
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Evaluating and proposing technology for removal
of H,S from Ca Voi Xanh gas

Vo Thi Thuong, Tran Vinh Loc, Le Duong Hai, Tran Nam Thanh
Nguyen Anh Tuan, Le Mai Phuong, Huynh Minh Thuan
Vietnam Petroleum Institute
Email: thuongvt.pvpro@vpi.pvn.vn

Summary

Ca Voi Xanh gas field is expected to be put into production in 2023, opening new prospects for Vietnam’s gas industry. However,
H_S content in Ca Voi Xanh gas is quite high (approximately 2.500ppmv), thus it should be removed to avoid adverse effects on gas
transporting and processing afterward. The absorption, adsorption and membrane technologies are normally used for removing H.S
from natural gas. In this study, the authors compared and evaluated these technologies in 2 directions: removing H S selectively or (0,
and H_S simultaneously to meet the different requirements of treated gas. The result showed that solvent absorption technology can
fully meet the technical requirements: H S can be selectively removed down to 30ppmv and furthermore (0, can be removed to 8%vol
in treated gas if an additional separator is invested. In addition, the authors found that physical solvent technology is more effective
than the amine solvent one, with a total investment being 14% lower than in both cases of selective separation of H.S or simultaneous
separation of H,S and (0.,

Key words: Ca Voi Xanh gas field, H S removal technology, fuel gas for power plants, raw material for petrochemical plants.
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