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Tom tat

Qua trinh cracking truc tiép dau thd Bach HG va can khi quyén (AR) trén chat xdc tac Ecat va Ecat két hop ZSM-5 dugc thuc hién &
nhiét d6 520 - 650°C nhdam tdng nang suat tao olefin nhe (olefin (, - C,). Khi tang nhiét dg tir 520 - 620°C, lugng olefin nhe tang 8 - 9%
khi luong ddi véi ca 2 loai nguyén liéu dau thd Bach HG va cén AR. Tai nhiét d6 650°C, ¢d thé thu dugic 24 - 26% lugng olefin nhe. Viéc bé
sung thém ZSM-5 ho trg qué trinh chuyén héa gasoline thanh olefin nhe, gitip tang lugng olefin C, - C, 1én hon 30% vdi 16% hiéu sudt
propylene. Tuy nhién, néu tang nhiét d9 1én qua cao hodc ba sung thém nhiéu ZSM-5 sé sinh ra lugng I6n san phdm khéng mong mudn

la khi khé.

Turkhéa: Can khi quyén (AR), cracking xdc tac, ddu thd Bach H6, olefin nhe, SCT-MAT, ZSM-5.

1. Giéi thiéu

Hién nay trong tinh hinh xang dau truyén thong dang
chiu su canh tranh gay gat tir cdc nguén nang lugng thay
thé& nhu: dién, hydrogen, nhién liéu sinh hoc thi khong thé
tranh khdi viéc gidm gid nhién liéu trong tuong lai. Viéc
tim ra huéng di mai, sdn xudt truc ti€p cac sdn pham co6
Igi hon xang dau tur dau tho la yéu cau cap thiét. Cac san
pham nguyén liéu cho héa dau (nhu céc olefin nhe) van
dugc coi la dong sadn pham ding sau xang va diesel trong
chudi sdn phdm dau khi. Su bién déng gia ca va nhu cau
cho thay cac sdn pham olefin nhe dang mang lai gia tri
cao. Phat trién cong nghé dé san xuét truc ti€p cac san
pham olefin nhe cho héa dau tir dau thé va cac phan doan
can clia n6 cang trd nén cap thiét [1, 2].

Al-Khattaf va cdng sy da nghién cttu qua trinh cracking
dau tho parafinic nhe 51°API & 550 - 650°C bang cach su
dung chat xuc tac can bang (Ecat), ZSM-5 va Ecat/ZSM-5
(50% ZSM-5). Hiéu suat olefin nhe thu dugc dat 35%, tuy
nhién khi hoat déng & nhiét d6 cao dan dén san lugng khi
kho cao (14% khai lugng) [3]. Xdc tac FCC chia hgp phan
matrix va zeolite Y, matrix chuyén héa cac hydrocarbon
mach dai ti nguyén liéu thanh cac day hydrocarbon HCO/
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LCO, trong khi d6 zeolite Y chuyén héa LCO thanh xéng [4,
5]. Sau d6, ZSM-5 chuyén hda xiang thanh propylene va
cac olefin nhe khac. Kich thudc 16 x6p cla zeolite ZSM-5
qua nhé dé thuc hién qua trinh tién cracking. Do d6, ham
lugng ZSM-5 cao trong chat xudc tac FCC/hén hop ZSM-5
6 thé [am gidm su chuyén hoa nguyén liéu. Aitani va cac
cdng su da chi ra rang can phai tang lugng chat xuc tac
gdp doi dé dat dugc cung dé chuyén hoa nguyén liéu 1a
71% & 600°C khi lugng ZSM-5 trong chat xtc tac FCC/hén
hgp ZSM-5 tang tu 0 - 20% [6]. Thong thudng, ham lugng
ZSM-5 trong nha may loc dau ndm trong khoang 5 - 20%
trong luong [7].

Trong nghién clu nay, qua trinh cracking & nhiét dé
cao dugc thuc hién trén 2 loai nguyén liéu la can AR va
dau tho Bach HE, dang dugc st dung tai Nha may Loc dau
Dung Quét. Trong d6, ZSM-5 dugc st dung véi ham luong
khoang 5 - 10% va qua trinh danh gia hoat tinh dugc thuc
hién trén hé thiét bi tién tién SCT-MAT. Theo nghién ctu
clia Xianghai Meng va cong sy [8], khi khado sat anh hudng
cUa nhiét d6 trong khoang 600 - 716°C cho thay hiéu suat
tao olefin nhe la t6t nhat khi nhiét d6 phan ung trong
khodng 620 - 660°C. D€ lam rd anh hudng cta nhiét do
dén hiéu suat tao olefin nhe, nghién ciu nay thuc hién
danh gia hoat tinh clia hé xuc tac & cac nhiét dé 520 -
650°C.
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2. Cac phuong phap thuc nghiém
2.1. Héa chdt, nguyén vit liéu

Cac xuc tac can bang Ecat va nguyén liéu
dugc cung cap tu Nha may Loc dau Dung
Quaét. Tinh chéat cta Ecat, AR va dau thd Bach
H& dugc trinh bay tuong Ung & cac Bang 1 - 3.

2.2. Bdnh gid hoat tinh va dé chon loc xiic tdc
trén hé thiét bi MAT

2.2.1.Ddnh gid MAT

Phuong phap SCT-MAT (short contact
time - microactivity test) dung dé xac dinh do
chuyén héa va dé chon loc sén pham cda qua
trinh cracking xuc tac (FCC) tai diéu kién nhiét
do va ty lé khoi lugng xic tac trén nguyén
lieu (C/0) xac dinh véi thoi gian ti€p xuc gilia
nguyén liéu véi xuc tac 12 gidy trong quy mod
phong thi nghiém. Thi nghiém dugc thuc
hién trén thiét bi SR-SCT-MAT (single receiver
- short contact time - microactivity test) cta
hang Grace Davison dua trén tiéu chuan ASTM
D515.

Thiét bi SR-SCT-MAT la hé théng phan tng
cracking vai tang xuc tac c6 dinh. Mot lugng
can dau c6 dinh dugc bom nguyén liéu bam
vao 6ng phan Uing va tiép xuc truc ti€p vai 16p
xUc tac trong 12 gidy tai nhiét d6 phan uing 520
- 650°C. G diéu kién nhiét dé cao, phan tng
cracking tao ra cac san phdm déu & pha hoi.
Sau d6 hai sdn phdm dugc lam lanh, phan tach
va thu hoi trong bo phan thu sdn pham nhg
tac nhan lanh la dong khong khi & 18°C. San
phdm sau phan dng gém pha hydrocarbon
I6ng (C.+) va hydrocarbon khi (H,, C, - C,). Cac
san phadm nay lan lugt dugc phan tich thanh
phan bang cac thiét bi phan tich sac ky chung
cadt moé phéng theo tiéu chuan ASTM D2887
xac dinh ty lé khéi lugng cac phan doan xang,
LCO (light cycle oil), HCO (heavy cycle oil) va
thiét bi sc ky khi hydrocarbon theo tiéu chuén
ASTM D1945-3 xac dinh thanh phén cdu ti C,
-C,. Sau phén Ung, xdc tadc mat hoat tinh do ¢6
mot lugng cbe sinh ra va bam lén bé mat xuc
tac, lugng c6c nay dugc thu hoi va phan tich
xac dinh khoi lugng bang thiét bi hong ngoai
do ham lugng carbon theo tiéu chuan ASTM
E1915.

Bding 1. Tinh chdt Ecat dugc st dung trong nghién ctiu

Tinh chat
Dién tich bé mét zeolite (m?/g)
Dién tich bé mét matrix (m%gq)
Nickel (ppm)
Vanadium (ppm)
Na (% khai lugng)
AL,0; (% khéi lugng)
Kich thudc u mang co s& (A)
ABD - T§ trong biéu kién (g/cc)
0 - 2041 (% khoi lugng)
0 - 40y (% khéi lugng)
0 - 80y (% khi lugng)
Kich thudc hat trung binh (um)

Ecat Dung Quat 7/2021

57
78
8.328
689
0,22
2,52
57,8
2437
0,79
0
8
68
67

Bdng 2. Tinh chdt nguyén liéu AR dugc st dung trong nghién ctiu

Tinh chat
Ty trong 6 nhiét d 15,4°C (kg/1)
Ham lugng luu huynh (% khdi lugng)
Ham lugng CCR (% khai lugng)
Ham lugng nitrogen tong (ppm)
Ham lugng nickel (ppm)
Ham lugng vanadium (ppm)
Ham lugng Na (ppm)
Ham lugng calcium (ppm)
Ham lugng sat (ppm)
D0 nhét dong hoc 6 nhiét do 100°C (cSt)
Chung cat
Diém s6i dau - IBP (°C)
5% (°C)
10% (°C
30% (°C
50% (°C
60% (°C

MBERER RIS RS

Phuong phap AR7/2021

ASTM D1298 0,887
ASTM D 4294-03 0,128
ASTM D 189-01 2,76
ASTM D5762 1500
IcP 7.2

ICP 0,46

IcP 0,68

IcP 1,6

ICP 31
ASTM D 445-04 8,9

ASTM D86

244

306

324

396

445

476

Bdng 3. Tinh chdt ddu th Bach H sir dung trong nghién ciu

Pactinh
Ty trong & nhiét do 15°C (kg/1)
Ty trong API (°API)
Ham Iugng asphatene (% khdi lugng)
Ham lugng carbon (% khdi lugng)
Ham Iugng hydrogen (% khdi lugng)
D0 nhét dong hoc 6 nhiét do 50°C ( ¢St)
Ham lugng sat (wtppm)
Ham lugng nickel (wtppm)
Ham lugng vanadium (wtppm)
Ham lugng nitrogen (wtppm)
Ham lugng luu huynh (%mass)
Hé so K- UOP

Gid tri
0,830
33,88
0,20
86,00
13,55
8,885
6,39
4,556
0,248
541
0,056
12,56

DAU KHi - SO 9/2022

25



HOA - CHE BIEN DAU KHi

100%
= 0% “H,C.C,
£ 80% "G=
S 70% b
= 60% -G4asoline
£ 50% Lo
= L]
= 40% e
Z 30%
>
5 20%
= 10%
0%
100%
’gﬁ 90% : Hz'_c1'c4
S 80% - =
£ 70% (=
= = Gasoline
& 60% 13,52 Co
£ 50% - HCO
'§. 40% = Coke
2 30%
2 0,
2 ?8; 10,50
= 0
0% L
520°C 560°C 620°C 650°C

100%

Hinh 2. Két qud MAT cda Ecat thém 59%ZSM-5 trén nguyén ligu AR 6520 - 650°C, (/0 =2,5.
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Hinh 3. Két qud MAT trén nguyén liéu AR khi thay doi lugng ZSM-5 tir 0 - 10%, (/0 = 2,5, tai nhiét 6 620°C.
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Hinh 4. Két qud MAT Ecat trén nguyén liéu ddu thé Bach H8 (BH), (/0 = 2,5, nhiét d6 520 - 650°C.
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2.2.2. Phén tich sén phdm cracking

Phuong phap sac ky chung cat mé phong
dugc ap dung trong dé tai nay vSi muc dich
xac dinh day phan bé diém séi clia cac phan
doan san phdm 16ng bang phuong phép séc
ky khi. Thi nghiém dugc thuc hién trén thiét bi
GC-7890, phan mém Chemstation Simdis ctia
hang Agilent va dua trén tiéu chudn ASTM
D2887.

Trong nghién ctu nay, phuang phap xac
dinh thanh phan khi cracking dugc dp dung
dé phan tich ty 1& mol cac khi hydrocarbon
tir C, - C+ va khi H, trong mau san pham khi
cracking dua trén tiéu chudn ASTM D 1945 -
03.

Phuong phap do ham lugng carbon dugc
ap dung dé xac dinh ty I& khé&i lugng carbon
trong xuc téc va phu gia. Thi nghiém dugc
thuc hién trén thiét bi CS600 ctia hang LECO
va dua trén tiéu chuan ASTM E1915.

Thiét bi GC-7890 clia hang Agilent duac
st dung dé xac dinh thanh phan chi tiét tiing
c4u t’ va tinh toan tri s6 RON, MON cla hén
hop hydrocarbon tur C; - C,, v&i khoang nhiét
dé s6i dugi 225°C. Trong san phdm l6ng
cracking la hén hgp C, - C,,. Phan mém nhan
danh cdu t& hydrocarbon expert cta hang
Separation System va phan mém tinh toan tri
sO octane G-Con cla hang Grace Davison va
dua trén tiéu chudn ASTM D6729.

3. Két qua va thao luan

3.1. Két qua cracking nhiét dé6 cao véi
nguyén liéu AR

Nham lam ré anh hudng cta nhiét d6 dén
hiéu suat tao olefin nhe, nghién ctu nay thuc
hién danh gia hoat tinh cia hé xuc tac gobm
100% Ecat va Ecat bé sung phu gia ZSM-5 (0
- 10% khéi lugng) & cac nhiét d6 520 - 650°C.
K&t qua cracking (MAT) trén nguyén liéu can
khi quyén AR dugc trinh bay tai cac Hinh 1 - 3.

Hinh 1 cho thay khi tang nhiét do tur 520
- 650°C thi hiéu suat tao olefin nhe va khi khé
tang, déng thoi lugng xang gidm dang ké. Cu
thé, hiéu suat C,= tang tir 6% lén 10% tuong
ung véi dé gidm xang tl 52% xudng 40%.
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Khi tang nhiét d6 cracking sé lam tang do khuéch tan
cUa cac cau t lon vao tam acid clia xuc tac, gilp cac qua
trinh cracking xay ra t6t hon. Tuy nhién, thuc hién phan
ung & nhiét dé cao sé tang su hinh thanh khi kho khi
phan ung cracking nhiét dugc tang cudng. K&t qua trén
khé tuong déng véi khao séat cdia Sulaiman Al-Khattaf va
cong sy [3] khi xu huéng tao olefin nhe tang théng qua
viéc tang nhiét do phan Ung. Mdc du san lugng olefin

nhe tang nhung hiéu suat phan doan xang giam va khi
kho tang, nén day la nhugc diém khi thuc hién phan ting
& nhiét do qua cao. Viéc tang nhiét do tu 620°C 1én 650°C
khong lam thay d6i dang ké hiéu suat tao olefin nhe.
Lugng olefin nhe thu dugc nam & muc 23 - 24%. Nhu vay,
st dung Ecat khong két hop vGi ZSM-5 sé khéng thé dat
hiéu suat tao olefin nhe mong muén néu chi tang nhiét
d6 cracking. Bén canh dé, khi tang nhiét dé don thuan

100% 1
= H,CC,
90% " (=
80% - = (=
— (=
2 70% -
s 988 = Gasoline
2 60% | 12,47 9,40 Lo
X
£ 50% = HCO
= = (oke
5 40% -
2 30% -
@
=
20%
12,57
10% - 10,95 11,96 7,91 862
95E5Z, 520°C 95E52, 560°C 95E5Z, 620°C 95E5Z, 650°C 90E10Z, 620°C
Hinh 5. Két qud MAT Ecat két hap vdi 5% va 109 ZSM-5 trén nquyén liéu ddu thé Bach HG (BH), C/0 = 2,5, thay ddi nhiét dg 520 - 650°C.
100% 1 AR |
90% 1 2’03 2,91 3,83 i HZ’ (1'(4
! H(=
80% 1 | :
i "=
= 70%1 10,11 | -
= 11,34 | 4
;% 60% 1 12,77 5 " Gasoline
: . 12,47 -
B 50%1
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5 40% 1 1 (oke
oy
= 30% 1
20%1 1599
13,84 11,91 10,50
10% J 1257 10,95 11,9 7,91
E E B & =5 = =
520°C 560 °C 620°C 650°C 520°C 560 °C 620°C 650°C

Hinh 6. Anh hudng cia nhiét do dén thanh phdn sdn phdm trén nguyén liéu cdin AR va ddu tho BH vdi xtic tdc 95% Fcat - 5% ZSM-5, tj I (/0 = 2,5.
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dua trén Ecat hién hiru sé lam khi kho tang trong khi san
lugng xang gidm manh.

Két quad MAT khi thém 5% ZSM-5 vao Ecat dugc thé
hién nhu Hinh 2. § nhiét d6 520°C, sy c6 méat clia ZSM-5
da giup tang rd rét su chuyén hoa clia phan doan xing
thanh olefin. Cu thé téng lugng olefin nhe da ting khoang
9% so véi truong hgp chi st dung Ecat. Bén canh d6, hiéu
suat xang clng giam khoang 16% so véi trudng hop Ecat.
Nhu vay, su c6 mat clla ZSM-5 ciing thic ddy qua trinh
cracking phan doan xang thanh cac céu ti nhe nhu H,,
paraffin C, - C,. Khi tdng nhiét d6 tu 520 - 650°C, luong
olefin nhe dugc tao ra tdang manh va lugng xang giam. Cu
thé, luong olefin C, - C, tdng tir 23% lén dén 36%. Diéu
nay cé thé gidi thich qua hoat tinh ctia phu gia ZSM-5
cho qua trinh cracking cac cau tir trong xang tao olefin
[9]. Tuy nhién, thuc hién phan tng & nhiét do cao sé kém
theo su hinh thanh cac sén phdm khéng mong muén nhu
luong khi kho sé ting Ién dang ké, cu thé 14 9,72%. Ciing
giong nhu két qua clia Ecat véi nguyén liéu AR, khi tang
nhiét do tir 620 - 650°C, lugng olefin nhe tao ra thay ddi
khéng dang ké, chi 3%. Ngoai ra, con thdy su dnh hudng
cla nhiét doé dén san phdm ldng cla qua trinh cracking
can AR, khi thuc hién & nhiét d6 cao 650°C thi lugng xang
thap hon so vGi 6% & nhiét dd 520°C. Xu hudng tang hiéu
sudt olefin nhe va gidm xdang nay kha tuong déng vaéi két
qua khao sat ctia Akram A.Al. Abisi va cong su [10].

Bén canh d06, can ghi nhan su khac biét vé anh hudng
khi tdng nhiét d6 phan ng lén cc ciu sdn pham khi thuc
hién thi nghiém vai Ecat va Ecat b6 sung 5% ZSM-5 la
dang ké. Vi du trén Ecat: khi ting nhiét do tir 520°C lén
620°C, hiéu suat (H,, C, - C,) tdng 5 don vi % va hiéu suat
phan doan xdng giam 10 don vi %. Tuy nhién, trén Ecat
thém 5% ZSM-5 thi hiéu suat khi kho khéng ddi va hiéu
suat phan doan xang chi gidam 2,5 dan vi % trong clung
khoang tang nhiét d6. Dac diém nay c6 thé lién quan dén
qua trinh khuéch tan clia cac cu tl nguyén liéu trong hé
théng 16 x6p clia ZSM-5 & nhiét d6 cao va sé dugc tiép tuc
khdo sat lam r6é trong nhirng nghién ctu tiép theo.

Hinh 3 biéu dién két qua ctia khdo sat thuc hién véi
Ecat va Ecat két hgp lan lugt véi 5 - 10% ZSM-5 véi nguén
nguyén liéu AR, & nhiét d6 620°C, ty Ié C/O = 2,5. V&i 5%
ZSM-5, lugng C, olefin tang tir 10% lén dén 16,93%, tuy
nhién khitang ZSM-5 1én 10% lugng propylene bi gigi han
tai khoang 17%, trong khi doé lugng xang giam 3%, cho
thay rang khi tang thém ZSM-5, cac cau tlr xang bi chuyén
héa thanh cac sdn pham khi, tuy nhién trong truéng hop
nay, lugng olefin nhe lai ting thém khéng dang ké, dan
dén viéc tao thanh cac sdn phdm khéng mong muédn 3
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khikho (trén 10%). Két qua nay cho thay gia tri C,.= & muc
lan can 18% da dat dén gidi han clia co cau nguyén liéu.

Két qua trinh bay trong [11] khi phan tich RON cda
phan doan xang thu dugc qua qua trinh cracking truc tiép
dau thé Bach H6 tai 650°C cho thdy ham lugng aromatic
trong xang dat dén gan 80% (PIONA lan luot |a 8-8-79-4-2)
nhung ham lugng C,= cling chi gi6i han & muic 17 - 18%
(tai 650°C). Nhu vay, ing véi déi tuong la dau thé Bach
HG, c6 thé thay C = t6i da co6 thé dat dugc la 17 - 18%. Viéc
tang nhiét d6 cracking hon 620°C hoac ham lugng ZSM-5
khéng lam téng thém dugc hiéu suat C,=. Ham lugng khi
kho tidng cao haon khi stt dung 10% ZSM-5 con cé thé lién
quan dén viéc tang thai gian luu cla phan doan xang va
C,= trong hé thong 16 x6p clia ZSM-5. Két qua & Hinh 3
cling cho thay viéc gidm ctia C,= cling Vi viéc tang C,=
va khi kho.

3.2. Cracking xuic tdc & nhiét dé cao véi nguyén liéu dau
thé Bach H6

Hinh 4 cho thay anh hudng cla nhiét d6 dén san
pham clia qua trinh cracking truc ti€p dau thé Bach Hé. Cu
thé khi tang nhiét d6 tir 520°C 1én 620°C thi cac sdn pham
C= C=va C=tang lan lugt 1%, 4% va 2,54%. Lugng
propylene tang Ién dang ké. Diéu nay co thé ly gidi rang
khi thuc hién qua trinh cracking & nhiét do cao sé lam tang
d6 khuéch tan cla cac ciu tl vao tam acid clia xuc tac.
Khi tang nhiét d6 1én 650°C, lugng propylene va olefin C,
tang thém dugc 2%. Téng olefin nhe cao nhat c6 thé thu
dugc trén Ecat la khodng 26%. Lugng xang clia giam xap
xi 5% khi tang nhiét d6 tir 620 - 650°C. Tuy nhién, viéc thuc
hién & nhiét d6 cao sé lam tang su tao thanh céc sén pham
khéng mong muén nhu khi khé. Diéu nay tuang dong vai
cac két qua khi thuc hién véi nguyén liéu AR. Xu hudng
tang hiéu suat tao olefin nhe va giam xang nay kha tuong
dong véi két qua ctia Akram A. Absi va cong su [10]. So véi
nguyén liéu can AR, viéc cracking truc tié€p dau tho Bach
HS cho thanh phan khi khé va xang cao hon. K&t qua nay
thu dugc béi qua qua trinh chung cét, cdc phan doan nhe
(khi, naphtha...) da dugc loai khoi thanh phan nguyén
liéu cho phan doan FCC. Néi cach khac, thanh phan xang
va khi kho sdn c6 trong nguyén liéu dau thd Bach HE sé
dan dén viéc tang hiéu suat bi€u kién cac phan doan nay
so vdi viéc cracking nguyén liéu AR.

Hinh 5 biéu dién két qua cracking truc tiép dau thé
& nhiét d6 520 - 650°C trén hé xuc tac Ecat két hop vdi
5% ZSM-5. Khi tang nhiét 520 - 650°C, hiéu suat tao olefin
nhe tang xap xi 13%, cu thé propylene tang dén 6%, déng
thai lugng xang giam 10%. K&t qua nay that su hap dan
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khi dau thé Bach H6 c6 thé dugc cracking truc tiép va tao
han 30% olefin phuc vu lam nguyén liéu cho héa dau. Viéc
bd qua giai doan phan xudng chung cat (CDU) gidp giam
chi phi ché bién [12]. Hinh 5 ciing biéu dién két qua thu
dugc khi tang lugng ZSM-5 1én 10%, & 620°C. Mdc du viéc
tang ZSM-5 sé lam tang lugng propylene thém 2%, nhung
cling sé lam giam 3% xang va tang 3% khi khé.

Hinh 6 so sanh hiéu qua cta qua trinh cracking truc
ti€p dau thoé va nguyén liéu AR truyén théng st dung
xuc tac 95% Ecat va 5% ZSM-5. K&t qua cho thay & 650°C,
lugng olefin nhe trén 30% c6 thé dat dugc trén ca 2 loai
nguyén liéu. Ham lugng propylene thu dugc & diéu kién
nay la khoang 17% cho ca 2 trudng hgp. Hiéu suat xang
thu dugc trén qua trinh cracking truc ti€p dau tho Bach
HS cao hon trén AR. K&t qua nay c6 thé lién quan dén ham
lugng phan doan nhe C, 3340°C trong dau tho Bach HG rét
cao, lén dén khoang 43%. Khi cracking truc ti€p dau tho,
mot phan phan doan naphtha trong nguyén liéu khéng bi
cracking va hién dién trong sadn pham thu dugc, dan dén
hiéu suat naphtha trong san pham tang biéu kién. Viéc s
dung dau thé cho qua trinh cracking tao olefin cho thay
tiém nang gia tdng hiéu qua kinh té so vdi viéc sit dung
nguyén liéu AR.

4. Két luan

Qua trinh cracking & nhiét d6 cao cac nguyén liéu AR
va dau thé Bach H6 trén Ecat hién hiu cé thé thu dugc
24 - 26% lugng olefin C, - C, & 650°C. Viéc két hgp ZSM-5
V6i Ecat gilp tang lugng olefin C, - C, 1én dén hon 30%
vGi hon 16% hiéu suat prolylene. Két qua nay cho thay
kha nang thay d6i manh mé ca cdu cda san phdm clia qua
trinh loc dau sang hudng tao san pham chinh 1a nguyén
liéu cho hoéa dau.

Tuy nhién viéc tang nhiét do cracking qua cao hodc
st dung qua nhiéu ZSM-5 ciing dan dén viéc tang manh
khi khé va gidm hiéu sudt xang. Do d6, dé tiép tuc téi uu
hiéu qua kinh té thi viéc xac dinh diéu kién van hanh phu
hop cling nhu gia tang hiéu qua cla xuc tac theo hudng
t6i uu hé théng 16 x8p dé gidm thiéu su hinh thanh khi
khé la can thiét.

Nghién ctu ciing cho thay tiém nang rat I16n cta qua
trinh cracking truc tiép dau thé Bach HS & nhiét dé cao.
So vé&i nguyén liéu AR truyén théng thi qua trinh cracking
dau thé cho thay nhiéu uu diém thé hién qua hiéu suat
cla san pham déng thai tiét kiém duoc nang luong tiéu
thu do bd qua giai doan chung cét dau thé.
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DIRECT PROCESSING OF BACH HO CRUDE OIL BY HIGH TEMPERATURE
CATALYTIC CRACKING AT LABORATORY SCALE

Le Phuc Nguyen, Tran Van Tri, Ngo Thuy Phuong, Luong Ngoc Thuy, Phan Trung Tuan

Vietnam Petroleum Institute
Email: nguyenlp.pvpro@vpi.pvn.vn

Summary

The direct crackings of Bach Ho crude oil and atmosphere residue over equilibrium FCC catalyst (Ecat) and Ecat combined with ZSM-5
were carried out at 520 - 650 °Cto increase light olefin yield (C, - C, olefins). When increasing the temperature from 520 - 620 °C, the yield
of light olefin increased by 8 - 9%wt for both Bach Ho crude oil and atmosphere residue. At 650 °C, up to 24 - 26% light olefins can be
obtained. The addition of ZSM-5 enhances the conversion of gasoline to light olefins, increasing the total yields of C, - C, olefins to 30%
with 16% propylene. However, raising the temperature too high or adding ZSM-5 too much will produce a large amount of undesirable
product, dry gas.

Key words: Atmosphere residue, Bach Ho crude oil, catalytic cracking, light olefins, SCT-MAT, ZSM-5.
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