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M@ khi Cd Voi Xanh duoc phdt hién nam 2011 véi trit luong I6n (khodng 150 ty m? thu héi) mé ra co héi phdt trién

nganh céng nghiép héa dau tir khi tai mién Trung Viét Nam. Ngoai dinh huéng khi sir dung cho dién va céng nghiép,
Tdp doan Ddu khi Viét Nam uu tién sir dung khodng 1,7 ty m*/nam khi Cd Voi Xanh (tuong duong véi 1,0 ty m*/nam khi
hydrocarbon) cho viéc phdt trién héa ddu tir khi. Khi Cd Voi Xanh véi déc tinh giau CO, (~30% thé tich), huéng ché bién
héa dau phu hop la sén xudt methanol véi san lugng I6n réi chuyén héa methanol thanh cdc olefin bdng c6ng nghé
methanol to propylene (MTP) hay methanol to olefin (MTO) va tir d6 sdn xudt cdc dan xudt cda olefin. Qua sang loc so
bé vé thi truong, céng nghé va hiéu qua kinh té, mét sé san phdm dan xudt cia olefin tiém ndng gém: chuéi ethylene
(HDPE, SM/PS, MMA) va chuéi propylene (PP Copo, cdc héa chdt acrylic acid, 2-EH, n-butanol va cdc dén xudt 2-EHA,
n-butyl acrylate). Tir cdc san phdm tiém néng, 6 so dé té hop héa dau tir khi Cd Voi Xanh véi tiéu hao khi khodng 1,7 ty
m?/ndm duogc dé xudt va ddnh gid vé khia canh ky thudt va kinh té. Trong dé, 3 té hop du'oc ddnh gid kha thi vé mdt kinh
té gom: té hop MTP sdn xudt PP Copo, t6 hop MTO sdn xudt PP-PS-héa chdt hodc san xudt PS-MMA va héa chadt. Tuy
nhién, qua ddnh gid ddy di cdc tiéu chivé cdng nghé sén xudt, kha nding tiéu thu san phd@m, téng mirc dau tu'va hiéu qud
kinh té ctia cta cdc so dé té hop, t6 hop MTP sdan xudt PP Copo dugc ddnh gid phi hop nhdt dé dau tu' sau khi mé khi Cd
Voi Xanh di vao khai thdc nédm 2023.

Tirkhoa: Cd Voi Xanh, héa déau tu khi, ché bién sau khi.

1. Cac gia thi€t va phuong phap luan + Cac bdo céo thi truong CEH 2014 (IHS) ctia hon 300
san pham hoéa chat trén thé gidi, cac khu vuc va mot s6

Cac gia thiét va nguén thong tin di liéu dugc strdung o
quéc gia;

trong nghién cuu:
+ Thong tin ditliéu kinh té vé san xuat theo tai liéu PEP

- Thai diém khi thién nhién mé Ca Voi Xanh dugc Yearbook 2014 (IHS) ctia hon 1.400 quy trinh trén thé gidi;

dua vao khai thac ti nam 2023;

+ Du béo gia dai han clia cac san phdm hoéa dau va
cac sén pham trung gian theo céc kich ban gia dau 45, 70
va 100USD/thung do Nexant thyc hién.

- Thanh phan, tinh chat khi Ca Voi Xanh st dung cho
san xuat hoa dau dugc gia dinh 1a khi Ca Voi Xanh sau xu
ly H,S béng phuong phap hap thu vat ly, khong tach loai
CO, va N,. Thanh phén co ban khi C4 Voi Xanh gém: CH, Phuong phap thuc hién cda nhom tac gia gém cac
58,52%, CO, 30,5%, N, 9,05%, C,, 1,93%, H.S < 30ppmv; buéc chinh nhuHinh 1.

2

- Dinh hudng san xuat hoa dau tirkhi Ca Voi Xanh ké 2. Cacsan pham tiém nang
thia tir cac két qua nghién ctu trudc 1a di theo hudng san
xuat methanol, s dung methanol dé san xuét cac olefin
sau dé san xuat cac dan xuat khac. Nghién ctu nay sé xac

C4c tiéu chi xac dinh san phdm tiém nang:

- Thiéu hut noéi dia: udc tinh thiéu hut néi dia da 1én

dinh cu thé cc dan xuat caa ethylene/propylene nén san han khoang céng suét t6i thi€u clia day chuyén san xuat

XUt trén co s& ra sodt thi trudng ciing nhu cap nhat cac  (theo thdng ké ctia PEP Yearbook);

y€u t6 vé cong nghé va hiéu qua kinh té&; - Tiém nang xuat khau la san pham c6 tiém nang
- Cac cd s& thong tin d liéu tinh toan phuc vu cho xuat khau & khu vuc chau A: téc d6 ting trudng nhu cau

nghién ctiu gém: > 20%/nam (tuong duong 3,5%/nam) hoac ty I& nhu cau

] ) nam 2018/céng suat nam 2013 > 1;
+ Thoéng tin cung cap tU cac nha ban quyén céng o o o
nghé Haldor Topsoe (nha may methanol), UOP (nha may - Chudi cong nghé kha thi la dan xuat clia cac olefin
MTO), Lurgi (nha may MTP); (ethylene va propylene), tiéu hao nguyén liéu chinh trong

Ngay nhdn bai: 13/6/2016. Ngay phan bién ddnh gid va stia chifa: 14/6 - 10/7/2016. Ngay bai bdo duoc duyét ddng: 22/12/2016.
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Pinh huéng Héa dau
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Ngudn: IHS, PVPro
Hinh 3. Bn d6 du bdo thi truicng hda chdt khu vuc chdu A ndm 2018

qua trinh san xuat khi két néi trong t6 hgp phu hop véi
céng suat ethylene/propylene tir qua trinh MTO/MTP;

- Hiéu qua kinh té: udc tinh hiéu qua kinh té€ so
b6 cac du an sén xuat cac sdn phdm hoa dau (riéng 1&)
bang ty suat sinh lgi ni tai (IRR).

Danh muc cac san phdm hoéa chat tiém ning nhat
dugc dé xuat gom:

- Chudi ethylene:

+ PE (HDPE);

+ Nhom SM/PS;

+ Nhom MMA;

- Chubi propylene:

+ PP (Copo);

+ Nhom cac hoa chat: Acrylic acid, nhdm oxo
alcohol (gém 2-EH, n-butanol) va cac dan xuat (gom
2-EHA, n-butyl acrylate).

3. Céng nghé san xuat cac san pham héa dau

3.1. Chuyén héa khi thién nhién thanh methanol

Cong nghé san xuat methanol gom 2 giai doan:

- Giai doan 1: San xuét khi tong hop (H, + CO). Khi
thién nhién sé dugc chuyén hoéa thanh khi téng hop &
diéu kién nhiét dd cao vai su c6 mat cla xuc tac (Ni),
qua 2 phan Ung chinh sau:

Steam reforming: CH, + H,0 2 CO + 3H,

Water shift: CO +H,0 2 CO, + H,

Ngoai ra, khi c6 mat CO, trong khi thién nhién va
xUc tac thich hgp, trong qua trinh san xudt khi téng
hop con xdy ra phan tng reforming kho sau:

Dry reforming: CH, + CO, @ 2CO + 2H,
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Bdng 1. Ddnh gid tiém ning thi trudng héa chdt khu vuc chdu A

Thiéu hut néi dia Thi truéng chau A nam 2013 -2018

Co at toi )
6ng suat toi Nhu cau nam

i San pham Nim2014 Nam2022 ‘hicu(nghin Tangtruéng —on,0 00 Nhom®
tan/nam) nhu cau (%) P
suat nam 2013
PE -1050 -704 - 5,6 |
1 HDPE -527 -379 175 6,0 1,33 |
LDPE -373 -218 200 4,0 1,27 |
LLDPE -149 -98 200 6,8 1,31 1
PP -860 -403 - 59 1,15
2 PP Homo -493 -484 63 |
PP Copo impact -129 -220 100
3 PETxs -329 -217 225 6,3 0,86 I
4 VCM -251 0 250 4,9 0,93 1l
5 PVC -206 -584 50 4,0 0,71 1l
6 PTA -206 -296 125 6,0 0,94 Il
7 Methanol -140 -282 - 9,9 1,08 |
8 PS -126 -294 57 2,3 0,56 v
9 ABS -107 -206 25 3,8 0,75 1l
10 EVA -103 -232 23 3,5 0,99 Il
11 Polyete polyol -94 -156 5 6,5 1,00 Il
12 UPR -83 -88 15 4,8 0,96 Il
13 MEG -78 -122 200 4,3 1,82 |
14 Acrylic resin (PMMA) -68 -95 5 4,2 0,74 1l
15 SM -65 -84 227 4,1 1,23 |
16 PU -58 -88 3 53
17 Polyamides (Nylon) -58 -71 2 2,6 0,72 [\
18  Polycarbonate (PC) -53 -77 12 4,7 1,28 |
19  Ethyl acetate -50 -87 50 5,0 0,81 1l
20  2-Ethylhexanol (2-EH) -26 -27 17 4,8 1,12 1
21 Butyl acrylate (n-BA) -28 -41 50 5,0 0,94 1l
22 Epoxyd -22 -31 1 4,5
23 Diphenylmethane diisocyanate -21 -33 5 6,0 1,04 Il
24  DOP -20 -37 34 6,0
25 MMA -18 -10 45 4,9 1,05 |
26  Toluene diisocyanate -17 -32 23 6,0 1,04 Il
27 POM -13 -23 10 6,3 1,01 Il
28  Acetic acid -12 -17 60 5,0 0,76 1l
29  Acetone -1 -15 34 4,8 1,07 |
30 SBR -55 -105 35 4,1 0,86 1l

Nguén: Thdng tin thuong mai, s liéu hdi quan, IHS, PVPro
()Phdn nhom vé thj triiong chdu A theo ban do héa chdt tai Hinh 3.
Bdng 2. Higu qud kinh t€ ca cdc dy dn sdn xudt sdn phdm hda ddu

Céng suat,

T San pham (nghin tan/nam) Nguyén liéu chinh IRR (%)
1 Methanol 1.200 Khi thién nhién moé Ca Voi Xanh 7,6
2 POM 20 Methanol 6,8
3 Ethylene, MTO 1:1 172 Methanol 4,9
4 Ethylene, MTO advanced 187 Methanol 6,6
5 HDPE 189 Ethylene 10,9
6 LDPE 185 Ethylene 1,4
7 LLDPE 190 Ethylene 8,1
8 EVA 120 Ethylene, vinyl acetate -0,7
9 Acetic acid 200 Ethylene -
10 Vinyl acetate 50 Acetic acid, acetylene 04
11 Ethyl acetate 50 Ethylene, acetic acid -
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Bdng 2. Hiéu qua kinh té cia cdc du dn san xudt sén phdm héa dau (tiép)

2 2 Céng suat,
i San pham (nghingﬁn/ném)
12 VCM 398
13 PVC 394
14 MMA 240
15 PMMA 20
16 MEG 228
17 PET 400
18 Styrene 428
19 PS 200
20 SBR 140
21 ABS 100
22 UPR 90
23 Propylene, MTP 338
24 PP Homo 300
25 PP Copo impact 360
26 Acrylic acid 210
27 2-EHA 50
28 2-EH 60
29 DOP 35
30 n-Butanol 50
31 n-Butyl acrylate 85
32 Cumene 148
33 Acetone 68
34 MMA 100
35 Phenol 110
36 BPA 109
37 PC 100
38 Epoxy 30
39 PO 102
40 Polyol, polyether 127
41 PU 60

Ngudn: PVPro
Water shift: CO, + H, 2 CO+ H,0

- Giai doan 2: Chuyén hoa khi t6ng hgp thanh
methanol.

2H, + CO 2 CH,OH

Khi c6 mat CO, va xuc tac thich hgp, trong qua trinh
téng hop methanol con cé phan Uing sau:

3H,+ CO2 2 CH3OH + HZO

Céng nghé chuyén hoéa khi thién nhién thanh
methanol da dugc thuong mai héa rong rai trén thé
gidi vai nhiéu nha ban quyén. Trong dé, Haldor Topsoe
¢ nhiéu kinh nghiém nhat vsi cdc nha may hién dang
van hanh trén thé gidi. Qua qua trinh trao déi thong tin,
Haldor Topsoe dé xuat phuong an chuyén héa khi Ca Voi
Xanh véi tinh chat dau vao nhu thanh phan sau xt ly H,S
bang cong nghé hap thu vat Iy, khéng tach loai CO, va
N, nhu Hinh 4.
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Nguyeén liéu chinh IRR (%)
Ethylene -
VCM -2,6
Ethylene, methanol, formaldehyde 26,1
MMA -
Ethylene 4,1
MEG, PTA 17,7
Ethylene, benzene 15,8
Styrene 10,6
Styrene, butadiene 1,3
Acrylonitril, butadiene, styrene -
Styrene -
Methanol 16,9
Propylene -4,3
Propylene, ethylene 22,8
Propylene 11,8
Acrylic acid, 2-EH 7,6
Propylene 56
2-EH -
Propylene 11,5
n-Butanol, acrylic acid 12,3
Propylene, benzene 13
Cumene -
Acetone 26,4
Cumene -
Phenol -
BPA -
Phenol, epichlorohydrin 26,7
Propylene -
PO, EO 34,9

Polyol, polyether -

VGi cong suat du kién 1a 1.200 tdn methanol, lugng khi
Ca Voi Xanh can phai st dung cho nha may khoang 1,67
triéu m3/nam.

3.2. Chuyén héa methanol thanh cdc olefin

3.2.1. Chuyén héa methanol thanh cdc olefin (MTO)

MTO la mét cdng nghé méi da dugc thuong mai hoa
trén thé gidi vGi nha ban quyén tiéu biéu la UOP. Trong
quy trinh cong nghé nay, UOP sir dung hé théng gém 1
thiét bi phan (ing dang tang s6i va 1 thiét bi tai sinh xtc
tac dé chuyén héa methanol thanh olefin (C,_va C, ) vai
xuc tac doc quyén SAPO-34 do UOP sang ché.

UOP dé xuat cong nghé MTO véi tuy chon bé sung
thém cum Cracking Olefin (OCP - Olefin Cracking Process).
Mét phén hodc toan bd phan doan san phdm tir C, dén
C, 6 thé tiép tuc dugc dua qua cum OCP dé chuyén hoa
chon loc thanh cac san phdm olefin nhe ma chu yéu la
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LIEU METHANOL
KHONG .
KHI DT HOI CONG NGHE i
HOI TONG
) HOP MEOH
TACH -
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Hinh 4. S0 d6 cdng nghé tong hap methanol cia Haldor Topsoe
Khi tai sinh propylene. D6i véi coOng nghé nay, trung binh ct

2,6 tan methanol sé san xuat ra dugc 1 tdn hon
haop olefin. Ty 1& dac trung gilta dong sén pham
propylene va ethylene trong cum thiét bi OCP la
khoadng 4:1. Véi viéc b8 sung thém cum OCP, ty |é

MTO
Thu héi Thuhsi — Ethylene

DME olefin

—* Propylene gilra propylene/ethylene thuong pham trén toan

| écﬁ quy trinh cong nghé sé nang lén trong khodng

ocp tur 1,24 dén 1,8. Cac san phdm thu dugc ti cum

I’ Tach OCP sau d6 sé dugc phan tach béi thap chung cat
Methanol loc phan doan. Cac san pham C, va phan doan nhe
L—s san pham phu hon sé dugc dua téi cum thu héi san phdm MTO,

Hinh 5. So d6 cng nghé MTO cdi tién cia UOP con phan con lai bao gém C, va cac phan doan

Methanol 1,667 g /g — nang h?n dugc st dung nhu la mot loai nhién liéu
=5.000 tan/ngay ‘ : san pham phu.

Lght;” 3.2.2. Chuyén héa methanol thanh propylene (MTP)
ung
OVE szlr?:ﬁ:ri e Céng nghé chuyén héa methanol thanh
tin/ndm propylene da cé tu lau va da thuong mai héa trén
- thé gidi vdi nha ban quyén tiéu biéu la Lurgi vai
© g i  TREI cong nghé Lurgi Methanol to Propylene (MTP®)
Olefli_: :2:::”9 il Gt i doan /e Technology va Gas to Propylene (GTP) Technology.
NG T T Trong cdng nghé MTP, Lurgi st dung hé théng
OPropylene tinh khidt 99,9% NuGe céng nghé 935,000 tén gom 3 thiét bi phan tng tang ¢6 dinh méc song

song va xuc tac cb dé chon loc cao trén nén chat

Hinh 6. So dd quy trinh cong nghé MTP ctia Lurgi
mang zeolite.

Bding 3. So sdnh kinh nghiém dp dung cong nghé MT0 va MTP
Can béang vat chat cla t6 hgp MTP dugc tinh

I . MTO (trong do6 .
56 ban quyén ctia UOP) MTP (Lurgi) véi lugng methanol nhap liéu tuong tng la 5.000
Nha may da hoat déng 4(1) 2 tan/ngay va 3.300 tan/ngay. San pham chinh la C__
Du én dang trién khai 12(6) 2 va C,_. Cac san phdm phu gém c6 khi nhién liéu

Ngudn: Technon OrbiChem, UOP Lurgi
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(duoc tan dung dé€ cung cap cho Bdng 4. So sdnh co cdu sdn phdm 2 cng nghé MTO va MTP
quy trinh), LPG va xang. MTO
3 (ty 1é propylene/ethylene MTP
3.2.3. 50 sdnh cdc huéng chuyén héa =1,24)
methanol thanh olefin Nguyén liéu Tan/ngay % Tan/ngay %
Methanol 3.300 5.000
- Kinh nghiém va pham vi ap San pham
dung Propylene 696 21 1423 28
3 R R . 3 Ethylene 561 17 60 1
Cac cong nghé chuyén hoa LPG 33 1 123 2
methanol thanh olefin chi dugc ap Hydrocarbon Cs, 46 1 556 11
dung tai Trung Quéc, trong d6 cdng Light Ends & Coke 109 3 36 1
nghé MTO (ban quyén ctia UOP va chng o!eﬁn I 38 29
cac coéng ty khac ctia Trung Quéc) Tong san pham gia tri 44 44
dugc ap dung nhiéu hon so véi MTP. Ngudn: Technon OrbiChem, UOP Lurgi
V6i dic trung vé d6 chon loc Bding 5. So sdnh chi phi ddu tu céng nghé MT0 va MTP
san pham olefin chi c6 propylene, Chi phi MTO (UOP) MTP (Lurgi)
do d6 cong nghé MTP phu hop C(:)ng sgé’t (r?gh‘ln tan olefin/nam) 550 515
L, A A o, Tong von dau tu (triéu USD) ~ 400 ~ 215
véi cac du an chi tap trung vao san SuAt dau tu
phdm propylene. Triéu USD/tan methanol 0,10 0,16
Triéu USD/tan olefin 0,71 0,51

- Cocdusan phdm

Ngudn: PEP Year Book 2014

So sanh so bd vé co ciu san
phdm clGa 2 céng nghé MTO va

MTP cho thdy mic du téng san
pham c6 gid tri tuong ducng (44%)
nhung c6ng nghé MTO c6 tich
hop OCP cho lugng olefin cao hon
(38%), lugng ethylene I16n con cong
nghé MTP cho sdn pham chd yéu
la propylene. Ngoai ra, cong nghé
MTO c6 san pham la phan doan C,,
tuang déi lon, ¢ ham lugng olefin
(30 - 60%) va aromatic (15 - 60%)
tuang déi cao nén han ché nhat
dinh trong viéc stt dung dé pha ché

Steam reforming
12ty m3

1,7 ty m3 khi
Ca Voi Xanh (60%
CH,, 30% CO,, 10%
N,)

xang.

0,044 ty m3H,
40 nghin tan/nam

MeOH 1.200
nghin tan/nam

100
nghin

tdn/ndm
MeOH

Dung Quat

Khi dét, C,-Cs 192 nghin thuing/ngay

,l Nha méy Loc dau ]
1
\

-

MTP 1.100

EEAL I\l PP Copo 360
nghin tdn/ndm |

tdn/nam
G

tan/nam

Hinh 7. So d6 6 hgp hda ddu MTP - PP

- Cau hinh céng nghé va chi
phi dau tu

Xét vé cdu hinh cong nghé,
cdéng nghé MTO st dung thiét bi
phan Gng tang séi (va thém cum

Steam Reforming
1,2ty m?
cracking san phdm phu OCP khi
dugc yéu cau nang ty |é propylene/
ethylene) con céng nghé MTP su
dung thiét bi phan lng tang c6
dinh. Do d6, chi phi dau tu ctia cong
nghé MTO cao haon so véi cong

nghé MTP.
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1,7 ty m? khi CVX
(60% CH,, 30% CO,,
10% N,)

0,044 ty m? H,

MeOH
1.200 nghin
tdn/nam

tdn/nam

100 nghin tan/nam

100 nghin

Nha may Loc dau
— Dung Quat
Khi dét, C,-Cs 192 nghin thiing/ngay
40 nghin

tan/nam

I 71nghin tan/ndm
: Propylene

331 |

nghin_Ig1 nghin 28R 1)
tan/nam|tan/namBEEVAE !
Ge 38 nghin tan/nam

2-EHA
50 nghin
tan/nam

1.100 nghin

62 nghin tan/nam
tan/nam 2-EH

50 nghintan/nam
2-EHA

140nghin

tan/nam tdn/nam AA
U ar
85 nghintédn/nam

n-Butyl acrylate

50 nghin tan/nam
n-Butanol
50 nghin

35 nghin
tan/nam

tdn/nam

Hinh 8. So d3'td hgp MTP - héa chdt
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Két qua danh gia so bd cho
thdy cong nghé MTO dugc ap
dung nhiéu hon so véi coéng
nghé MTP do san xuat dong thai
cé ethylene va propylene, c6 thé
linh hoat trong viéc thay d6i san
phédm. Tuy nhién, cdng nghé
MTO c6 suat dau tu cao hon so
vGi cong nghé MTP. Do do, viéc
danh gid lya chon cong nghé
phtu hgp cho du an st dung khi
Cé Voi Xanh can dugc tinh toan
théng qua hiéu qua kinh té cla
toan b6 du an.

4. Cac t6 hop héa dau tur khi Ca
Voi Xanh

TU cac dan xuat clia ethylene
va propylene néi trén, nhém tac
gia 1ap 2 mé hinh t6 hgp hoa dau
MTP va 4 mé hinh MTO dé tiép
tuc danh gia. Co s& xac dinh cong
sudt cho cac phan xudng gom:

- San lugng methanol san
xuat dugc tir 1,7 ty m? khi Ca
Voi Xanh, san lugng ethylene,
propylene udc tinh tur cadc xudng
MTO, MTP;

- Cong suat tham chiéu trén
thé gidi cho viéc san xuat cac san
phdm héa dau (tic muc cong
suat trung binh theo théng ké
trong tai liéu PEP Yearbook 2014).

5. Thi truéng san pham

Cac san pham tiém nang co
thi truong kha tét tai khu vuc
chau A véi nhu cau tiéu thu cao
hon so vai san lugng cung cap
va téc d6 tang trudng nhu cau
tuong déi cao trong giai doan
2014 - 2019 theo du bao cta IHS.
Céc san pham c6 thi trudng tiéu
thu manh trong khu vuc gém:
methanol, styrene monomer va
cac sdn pham hat nhya nhu PE,
PP, PS. Cac sadn phdm héa chat
nhu acrylic acid, 2-ethylhexanol,

i Nha méy Loc dau

» Dung Quét

1 N N N
192 nghin thung/ngay

Khi dét, C,- Cs
15 nghin
tan/nam

0,044 ty m3 H,

170 nghin
tdn/nam
G,

Steam
Reforming
1,2tym3

MeOH
1.200 nghin
tan/nam

MTO (Cai tién, P/E
=1,24) 1.100 nghin
tan/ndm

HDPE
170 nghin
tan/nam

100 nghin

tan/nam 29 ngl_'fln
tan/nam
G- 250 nghi
o nghin
230 nghlcn tan/nam tdn/nam PP
3= Copo
1,7 ty m? khi
Ca Voi Xanh
(60% CH,,

30% CO,, 10% N.)

Hinh 9. So d6 t6 hgp hda ddu MTO - PE/PP
______________ & 50 nghin

( Nha méy Loc dau tan/nam

! Dung Quat

IL 192 nghin thung/ngay

Khi dét, C,-Cs
15 nghin tan/nam

2-EH
60 nghin
tan/nam
38 nghin
tan/nam

22nghin tan/nam
2-EH

0,044ty m* H,

2-EHA
50 nghin
tan/nam
20 nghin
tan/nam

232 nghin

MeOH
1.200 nghin
tan/ndm

P/E=

1.100 nghin tan/ndam 145 nghin

tdn/nam

AA

210 nghin
tan/nam
50 nghin
tdn/nam
n-Butyl Ve
Acrylate 85nghin tan/ndm
85 nghin n-Butyl
tdn/nam Acrylate

50 nghin

100 nghin
tdn/nam

100 nghin
tan/ném
MeOH

187 nghin
tan/nam C,_

HDPE
190 nghin
tan/nam

35 nghin tan/nam
1,7 ty m? khi tan/nam e
Ca Voi Xanh
(60% CH,, 30% CO,,
10% N,)

Hinh 10. So d5 t6 hop hda ddu MTO - PE/hda chdt

|

I Nha méy Loc dau

p! Dung Quét
1192 nghin thung/ngay

0,044 ty m? H, o
Khi dét, C,-C
15 nghin tdn/nam

Steam MeOH
Reforming 1.200 nghin
1,2tym? tan/nam

250 nghin
tan/ném
PP Copo

(Cai tién, P/E =1,24)
1.100 nghin tdn/nam

250 nghin
tdn/nam

187 nghin

100 nghin tan/nam C, _

tdn/nam
100 nghin

tan/nam
MeOH

20 nghin
tan/nam

MMA
240 nghin
tdn/nam

240 nghin
tan/nam
MMA

SM
320 nghin
tan/ndm

PS
200 nghin
tdn/ndm

1,7 ty m? khi
Ca Voi Xanh (60% CH,,
30% CO,, 10% N,)

200 nghin

92 nghin tan/ndm PS

tdn/nam
t&n/nam
SM

Hinh 11. So 6 6 hgp hda ddu MTO - PP/SM-PS-MMA
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0,044 ty m* H, L

Nha méy Loc dau
Dung Quét
192 nghin thuing/ngay

-

Khi dt, C,-C;
15 nghin tdn/nam

MeOH
1.200 nghin
tan/nam
100 nghin
tan/ndm

Steam
Reforming
1,2 ty m?

1,7 ty m? khi Ca Voi
Xanh (60% CH,, 30%
CO,, 10% N,)

MTO
(Cai tién, P/E =1,24)
1.100 nghin tan/ndm

232 nghin
tén/nam C, _

50 nghin
tan/ndm

145 nghin
tén/nam

35 nghin
tan/nam

115 nghin

tan/na

ng

75 nghin
tan/nam
187 nghin
tan/nam C, _

2-EH 60 nghin

m

MMA

tan/nam

2-EHA 50
hin tdn/ndm

AA 210 nghin

tan/ndm

n-Butyl Acrylate

85 nghin
tan/ndm

n-Butanol

50 nghin tan/nam

Hinh 12. S dd'td hgp hda déu MTO0 - héa chdt/SM-PS-MMA

2 ° San luong
San pham 2014

Methanol” 30
HDPE 14
PP 26
AA" 2,4
2-EH 2,6
Acrylate esters®® 2,1
SM 14

GP/HIPS 5,2
PS EPS 3,7
MMA 1,8

PS 200 nghin
tan/ném

240 nghin
tdn/ném

200 nghin tdn/nam

SM 400 nghin
tan/nam

38 nghin tan/ndm

50 nghin
tan/nam 2-EHA

20 nghin tan/ndm

50 nghin tan/ndm

50 nghin tdn/nam

200 nghin
tan/nam PS

200 nghin
tan/ndm SM

240 nghin
tan/ndm MMA

22 nghin
tdn/nam 2-EH

MMA va céc acrylate esters c6
lugng thi trudng khiém tén &
muc trén 2 triéu tdn/nam.

San lugng san xudt cac san
phdm nghién ctu tai khu vuc
chau A kha cao tuy nhién ning
luc tiéu thu cao hon va khong
ngling tang truéng dan dén
tinh trang thi€u hut chung khi
xét trén pham vi toan khu vuc.
Cac qudc gia nhap khau chinh
gém: Trung Qudc, Nhat Ban,
An Po, Han Quéc va mot s6
qudc gia Dong Nam A,

Nguén sédn pham hoéa dau
phuc vu thi truong trong nudc
cht yéu phai nhap khau, dac
biét la hat nhya PE va PP.

DaGi véi nhya PS, Cong ty
TNHH Polystyrene Viét Nam
nhap khdu hoan toan nguyén
liu SM @& san xuat nhua PS.

Bdng 6. Thi truiong cdc san phdm tiém nding tai khu vuic chdu A

2014
37
17
29
2,7
2,7
2,1
16

4,8
33
1,7

Tiéu thu

2019 Tang trudng (%)
61 9,9
23 6,0
38 59
34 5,2
3,2 3,6
2,6 5,0
20 4,1
53 2,1
3,8 2,7
2,2 49

(¥) Sdliéu ndm 2013 - 2018; (**) Acrylate esters gom: n-butyl acrylate, ethyl acrylate, 2-EHA, methyl acrylate va cdc acrylate khdc

Don vj tinh: Triéu tdn

Nuéc nhap khiu

Trung Qudc, An 6, Nhat Ban, Han Quéc
Trung Quéc, An Do
Trung Qudc
Nhat Ban, An D, Dai Loan, Théi Lan
Trung Quéc, An Do
Nhat Ban, An Do, Thai Lan
Trung Quéc, An Do, Pai Loan
Trung Qudc
An Do, cac nudc Dong Nam A
Trung Quéc, Han Quéc, Pai Loan

Bding 7. Du bdo nhu cdu cdc san phdm tiém ndng dén ndm 2030 tai Viét Nam

Nhu cau

% tang truéng Cong suat

Sanpham 014 2020 2025 2030 (2015 -2030)
HDPE 527 781 908 1012 4,0
PP 854 1286 1532 1762 45
PS 180 302 424 531 6,9
2-EH 2% 27 27 27 27
SM 67 153 167 178 4,0
Methanol = 140 293 322 348 73
MMA 18 31 46 58 7,6
AA 1 2 2 3 6,6

Ngudn: PVPro

62  DAUKHi- SO 1/2017 9}6%@ ints Wdn

du kién
450

976
128

Don vj tinh: Nghin tdn

Ung dung

Cac san pham duc thdi
Dét soi, nhua cong nghiép, nhua gia dung, bao bi mém,

bao bi réng

Nhua gia dung, nhua cong nghiép, cac thiét b dién tir
Nguyén liéu san xuat DOP

Nguyén liéu san xuat nhua PS, dung moi

San xuat formalin

Nguyén liéu san xuat nhya acrylic

Nguyén liéu nganh keo dén, dét nhuém, polymer nh...
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Doanh nghiép nay san xuat khoang 54 nghin tan/nam,
déap tng 30% téng nhu cau trong nuéc ndm 2014,

Thi trudng methanol trong nudc phuc vu cho nganh
san xuat formalin, véi lugng tiéu thu nam 2014 khoang
140 nghin tan. DGi véi cac du an san xuat hoa dau tu khi
C4 Voi Xanh, methanol déng vai trd sdn phadm trung gian
dé chuyén héa thanh céc olefin gia tri cao, c6 thé xem xét
xuat ban khoang 100 nghin tdn/nam dé phuc vu nhu cau
trong nudc.

2-EH 1a nguyén liéu dung dé sadn xudt DOP, dugc
nhap khau chu yéu phuc vu nhu cdu cho nha may san
xudt DOP clia Céng ty TNHH Hoéa chat LG VINA cong suat
40 nghin tdn/nam. Do d6, nhu cau tiéu thu 2-EH sé phu
thudc vao nhu cau san xuét (tdng thém/mé réng cong
suat) cia nha may.

MMA, AA va n-butyl acrylate dugc dung lam nguyén
liéu san xudt nhya acrylic, hodc lam phu gia cho cac
nganh cong nghiép son, polymer nhi, keo dan. Hién nay,
Viét Nam chi c6 mot s6 nha mdy san xuat nhua acrylic,
dung dé san xuat keo dan va mica tam. Nhua mica tdm
ngay cang dugc ngudi tiéu dung ua chudéng do tinh
nang déo va khéng dan dién, nhiét nén kha nang san
xudt nhua acrylic cing tur d6 tang 1én. Do vay, nhu cau
tiéu thu cdc nguyén liéu MMA, AA, n-butyl acrylate nay
sé phu thudc vao nhu cau san xuat va tiéu thu ctia nhya
acrylic.

Cac loai hoa chat khac nhu n-butanol va 2-EHA cé

lugng tiéu thu khéng dang ke tai Viet Nam, do dé dugc
dinh hudng xuat khau dén cac nudc trong khu vuc.

6. Tong muic dau tu - Hiéu qua kinh té cac té hop
6.1. Co'sd'tinh todn

- Téng muc dau tu cac t6 hgp dugc tinh toan dua
trén co s& d liéu PEP Yearbook 2014 (IHS), théng tin nha
ban quyén céng nghé va kinh nghiém thuc hién béao cao
nghién ctu kha thi cadc dy an héa dau ctia Trung tam
Nghién ctru va Phat trién Ché bién D4u khi (PVPro) - Vién
Dau khi Viét Nam (VPI).

- Vong d&i du an: 20 nam;
- Cd cdu von vay/vén chi sé hiru:
+ 70% von vay, lai suét vay Viét Nam déng 10%/nam;

+ 30% von chd sé hiu, chi phi sir dung von chd sé
hitu udc tinh la 12%/nam (trong trudng hgp nha dau tu
nudGc ngoai dau tu sé doi hoi chi phi sir dung vén cao hon,
khodng 20%/nam).

- Chi phi str dung von binh quan cta dy an (WACQ):
9,2%/nam;

- IRRmin du an: 13,2% (theo Quyét dinh s6 1531/Qb-
DKVN ngay 29/2/2012 vé viéc ban hanh Quy dinh vé quy
trinh va tiéu chi danh gia, tham dinh va quyét dinh dau tu
cac du an ctiaTap doan Dau khi Viét Nam (ngoai trir cac du
an tim kiém - tham do - khai thac dau khi));

Bding 8. Két qud tinh todn hiéu qud kinh té cdc t6 hap

MTP MTO
Tiéu chi Bonvitinh . chat PP PE/PP  PE/H6a chat Ppﬁmps' HOSSC_};;;//‘:M'
IRR % 11,0 13,7 9,7 9,0 15,9 14,3
NPV@IRRmin Triéu USD -250 32 -353 -595 490 252
Téng muc dau tu Triéu USD 1.854 1.087 1.708 2.473 2.733 3.535
Thai gian hoan vén 7 ne"llm 5 né)m 7 ném 8 né]m 4 ném 5 né]m
2 thang 9 théng 11 thang 5thang 10 thang 5thang
Gi4 khi t6i da chdp nhan dugc”  USD/mmBtu 7,9 9,5 7,2 5,7 11,9 10,7
) Gid khi tai nam ddu tién vdn hanh (nam 2023)
Bdng 9. Két qud chdm diém xép hang cdc t6 hap héa ddu (thang diém 10)
Cum MTP Cum MTO
Tieu chi Hoa chit PP PE/PP  PE/Héa chit Ppﬁ:\‘n"}:s' "'°‘; s‘_::;’:""
T6ng muc dau tu 6,9 10,0 7,5 43 33 0,0
Gia khi t6i da chdp nhan duoc 3,4 6,1 2,4 0,0 10,0 8,0
Tiéu thu trong nudc 5,4 6,8 9,3 6,5 6,8 4.6
Thi trudng khu vuc 7,5 10,0 10,0 8,5 7,6 7,0
% nguyén liéu trong t6 hgp/téng nguyén liéu 10,0 9,9 10,0 10,0 8,3 8,0
DPiém trung binh 6,6 8,6 7,8 5,9 7,2 5,5
Xép hang 4 1 5 3 6

2
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- Khau hao déu trong thai gian 10 nam;
- Thué thu nhap doanh nghiép: 20%/nam;

- Gid cac sdn phdm, nguyén liéu ap dung cho cac du
an dugc cdn cu trén gia du bao Nexant theo kich ban co
s gia dau trung binh (70USD/thung dau Brent) dén nam
2035. Trong d6, gia xuat khiu udc tinh thap han khoang
5% so v&i gia ban trong nudéc;

- Gia khi thién nhién dugc ap theo cong thiic bang
79% so Vvdi gid dau FO (quy d6i theo nhiét tri). Gia dau FO
dugc du bao dén ndm 2035 theo cédn cu kich ban gia dau
Brent trung binh dugc thuc hién béi Nexant;

- Ngoai ra, mot s6 gia cac san pham, nguyén liéu
khéc (khéng cé ngudn géc ti dau khi) duoc dua trén bod
dii liéu vé gia theo PEP Yearbook 2014 va du bao tang 2%/
nam. Tiéu hao nguyén liéu va san lugng san pham trong
nuéc dugc can cu theo tai liéu PEP Yearbook 2014 va
thong tin tir cdc nha ban quyén cong nghé.

6.2. Bdnh gid va xép hang cdc té hop

Hiéu qua kinh té clia 6 t6 hgp (Bang 8) tiép tuc dudc
danh gia, chdm diém theo cac tiéu chi da dat ra trong
muc tiéu nghién ctu ban dau, nham xép hang va dé xuat
t6 hap hoa dau tu khi thién nhién phu hgp. Cac tiéu chi
dé danh gia gébm: téng muc dau tu, gia khi t6i da chap
nhan dugc, thi trudng san pham trong nudc, thi trudng
khu vuc, ty 1& nguyén liéu trong t6 hgp/téng nguyén liéu
(Badng 9).

TU cac phan tich, danh gia cac t6 hgp cho thay phuong
an san xuat MTP tir d6 san xudat PP 1a phuang an téi uu dé
dau tu san xuat hoa dau tu khi Ca Voi Xanh khi xem xét
day da cac yéu té vé téng mic dau tu, hiéu qua kinh té, thi
truding san pham trong va ngoai nudc cling nhu muic dé
chu déng vé nguyén liéu.

Két qua phan tich dé nhay cho thay hiéu qua kinh té
cac t8 hgp c6 dd nhay cao nhat ddi véi gia san pham, tiép
theo la gid khi thién nhién va ty 1& van hanh, thap nhat doi
v3i téhg muic dau tu.

7. Két luan

- Dinh huéng ché bién sau doi vai khi Ca Voi Xanh
vGi cdng suat 1,7 ty m? khi thién nhién/nam la san xuat khi
téng hop, methanol, tir d6 chuyén hoéa thanh olefin va céc
dan xuat. Viéc san xuat methanol tir nguon khi thién nhién
giau CO, (30%) sé tan dung dugc thanh phan CO, (c6 nhiét
tri bang 0) nén sé tiét kiém dugc khodng 10% nhiét tri khi
dau vao. Ngoai ra, néu dem khi giau CO, (30%) va N, (10%)
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dé san xuat dién thi khéng c6 Igi vé nang lugng do khéng
sinh nhiét.

- T cac san phdm tiém nang, 6 sa d6 t6 hop héa dau
tU khi Ca Voi Xanh vdi tiéu hao khi khoang 1,7 ty m3/nam
dugc dé xuat va danh gia vé khia canh ky thuat va kinh té.
Trong d6, 3 t6 hap dugc danh gia kha thi vé mat kinh té
goém: t6 hgp MTP - PP, t6 hgp MTO san xuat PP-PS-héa chat
hodc san xuat PS-MMA va héa chét. Tuy nhién, qua danh
gia day du cac tiéu chi vé cong nghé san xuat, kha nang
tiéu thu sdn phdm, tdng mdc dau tu va hiéu qua kinh té
cla clia cac sG do t6 hop, t6 hgp MTP san xuat PP Copo
dugc danh gia phu hgp nhat dé dau tu sau khi mé khi Ca
Voi Xanh di vao khai thac ndm 2023, véi téng muc dau tu
gan 1,1 ty USD, dat hiéu qua kinh té véi gia khi t6i da chap
nhan dugc khoang 9,5 USD/triéu Btu tai nam 2023;

- L6 trinh dau tu t6 hgp MTP - PP thich hgp nhat la
dau tu 2 giai doan, trong dé nha may methanol dau tu
vao nam 2021 va nha may propylene, PP dau tu vao nam
2019. Tuy nhién, can c6 cac diéu kién hé trg dé thuc hién
nhu can c6 déi tac hop tac nudc ngoai d€ dam béo cung
cap 6n dinh nguyén liéu 1.100 nghin t4&n methanol/nam
va dam bao 16 trinh dau tu cac nha may. Néu cac diéu kién
hé trg khong thuc hién dugc thi t6 hgp nén dau tu vao 1
giai doan.
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Production of petrochemicals from natural gas
of Ca Voi Xanh field

Truong Minh Hue, Le Duong Hai
Nguyen Anh Tuan, Nguyen Thi Hoai An
Vietnam Petroleum Institute

Email: huetm@pvpro.com.vn
Summary

The discovery of Ca Voi Xanh gas field in 2011 with a large reserve (about 150 billion m* recoverable) opened up
the opportunity to develop a gas-based petrochemical industry in the central region of Vietnam. Besides using gas for
power generation and industrial purposes, the Vietnam Oil and Gas Group has given priority to use up to 1.7 billion
m? of Ca Voi Xanh gas per year (equivalent to 1.0 billion m? of hydrocarbon) for petrochemical production. With high
content of CO, (30% vol.), the suitable processing route for Ca Voi Xanh gas is methanol production, then converting
methanol to olefins (MTO/MTP technology) and olefin derivatives. Through preliminary screening of market demand,
production technologies and economic efficiency, potential olefin derivatives were selected, including ethylene chain
(HDPE, SM/PS, and MMA) and propylene string (PP copolymer, the acrylic acids chemicals, 2-EH, n-butanol and 2-EHA
derivatives, and n-butyl acrylate). 6 petrochemical complex schemes with Ca Voi Xanh gas consumption of about 1.7
billion m? per year were evaluated and ranked. Based on assessment criteria such as production technology, product
market opportunity, total investment and economic efficiency, the complex which has MTP technology to produce
polypropylene copolymer has been rated the most potential for investment in 2023 after Ca Voi Xanh field is put into
operation.

Key words: Ca Voi Xanh, petrochemical production from gas, deep gas processing.
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