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Trong bai bdo nay, nhém tdc gia da thiét Iap diéu kién gia Idp xuc tdc cracking cdn bdng theo quy trinh cdy kim
logi tudn hoan (CMD) véi cdc giai doan phdn iing cracking nguyén liéu, stripping sén phd@m va tdi sinh xuc tdc tudn tu
trén hé théng thiét bi duoc thiét ké va xdy dung tai Trung tam Nghién citu va Phdt trién Ché bién Ddu khi (PVPro), Vién
Dau khi Viét Nam. Tinh chdt héa ly va hoat tinh xuic tdc sau gid ldp tuong duong véi xuc tdc cdn béng thu duoc tir Nha
mdy Loc ddu Dung Qudt. Phuong phdp nay la céng cu hiiu ich trong viéc gia Idp xuic tdc cracking (FCC) cén bédng trong
cdc nghién ciu xuc tdc, dinh huéng hé tro ddnh gid, Iua chon xiic tdc phi hop véi yéu cau nha mdy loc dau.

Tirkhéa: Xuc tdc cracking, gia Idp xuc tdc can bdng, quy trinh cdy kim loai tudn hodn, Nha mdy Loc ddu Dung Quat.

1. Gidi thiéu

Cac nha may loc dau trén thé gidi thudng xuyén danh
gia cac loai xuc tdc mdi dé lua chon loai xtc tac phu hop,
nham nang cao hiéu qua st dung xuc tac, xay dung cac
thong sé van hanh téi uu cho phan xudng cracking Ung vai
su bién dong vé chat lugng nguyén liéu dau tho. Viéc danh
gid xuc tdc mdi thudng dugc thuc hién trén quy mo pilot va
xuc tac chiu tdc dong trong cac diéu kién tuong tu diéu kién
lam viéc & phan xudng cracking trong thdi gian nhat dinh
(E-cat). Tai phan xudng cracking dién ra phan (ing cracking
6 chon loc dé uu tién cac sdn pham 16ng & nhiét d6 500 -
550°C trong thdi gian rat ngan (chi vai giay), song du dé lam
xuc tac bi mat hoat tinh do céc che phti trén bé mét xdc tac.
Dong thai, xdc tac cling chiu mot s6 qua trinh tac dong lam
gidm hoat tinh va thay déi tinh chat hoa ly nhu nhiém déc
kim loai Fe, Ni, V... tir nguyén liéu. Sau khi tach ra khéi dong
hai hydrocarbon, xtc tac dugc luan chuyén dén cum thiét
bi tai sinh d€ d6t chay mét phan hay hoan toan luong céc
bam trén bé mat xuc tac tai nhiét dd 650 - 750°C. Qua trinh
tai sinh gitip xuc tac Iy lai dugc phan I6n hoat tinh dé tiép
tuc thuc hién qua trinh cracking xuc tac [1].

M@i vién xuc tac cracking tham gia vao chu trinh phan
Ung tai sinh tur 10.000 - 30.000 vong trong nhiéu thang
va 95% thai gian song & trong thiét bi tai sinh, tuy thudc
vao quy mé nha may va lugng xuc tac bé sung [2, 3]. Hon
n{ta, xUc tac can bang sé khong déng nhat va bao gom
nhiéu loai xtc tac khac nhau. Vi vay, can phai tién hanh
gidm hoat tinh xuc tac trong phong thi nghiém dé gia lap
xuc tac can bang du kién sé thu dugc khi dua xuc tac mai

vao st dung. Quy trinh nghién ctu lua chon xuc tac cho
nha may loc dau dugc trinh bay trén Hinh 1.

Nhom tac gia da so sanh va trinh bay chi tiét sy khac
biét gitta qua trinh gidam hoat tinh xuc tac trong thuc té
va trong phong thi nghiém [1]. Quy trinh gia héa c6 anh
hudng I6n dén su thay déi tinh chat héa ly clia xuc tac, tu
dé anh hudng dén phan bé ca cdu san phdm cla phan
ung cracking. Vi du nhu gidm hoat tinh xuc tac theo quy
trinh Mitchell luén tao ra V & trang thai oxy hoéa +5 trong
khi cac quy trinh tuan hoan propylene va cay kim loai tuan
hoan tao ra V & nhiéu trang thai oxy hoa khac nhau +3,
+4, +5 tuong tu nhu trong diéu kién thuc té. Diéu nay dan
dén hoat tinh tach H, cla V khi gidm hoat tinh theo quy
trinh Mitchell luén cao hon 2 quy trinh con lai. Gidm hoat
tinh xuc tac theo quy trinh tuan hoan propylene gia lap
kha tot xtc tac can bang théng qua cac vong lap oxy hoa
- khtr xtic tac. Tuy nhién, tuong tu nhu quy trinh Mitchell,
cac kim loai dugc dua lén xtc tdc cung mét luc ngay thai
diém ban dau, ching chiu su tac dong thiy nhiét khac
nghiét (8000C c6 mat hai nudc) kéo dai trong sudt thoi
gian giam hoat tinh nén anh hudng cda cac kim loai nay
dén tinh chat va hoat tinh xdc tdc van manh hon so vGi
anh huéng cla chung trong phan xudng cracking [5].
Trong ca 2 quy trinh gidm hoat tinh Mitchell va tuan hoan
propylene, xuc tac trudc khi tién hanh gidm hoat tinh
trong thiét bi chuyén dung déu dugc tdm kim loai trudc
vGi ham lugng xac dinh gitip cho su phan bé kim loai trén
xUc tac lubn déng nhat va anh huéng cda kim loai luén
VUGt trdi so véi xdc tac can bang. Theo quy trinh cay kim
loai tudn hoan, xuc tac bi giam hoat tinh dan dan khi trai
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Hinh 1. Quy trinh ddnh gid lua chon xic tdc cho nha mdy loc dau [4]

qua cac giai doan cracking - stripping - tai sinh tuan tu
trong moi trudng thdy nhiét & trang thai I6p xudc tac gid
s6i; kim loai trong nguyén liéu dugc tich tu Ién xuc tac
trong qua trinh cracking va tang dan ham lugng theo thoi
gian phan ung [6]. Do d¢, cac tinh chat clia xuc tac gia lap
kha tuong thich véi xuc tac can bang & nha may loc dau,
dac biét la kha nang phan b6 va trang théi kim loai trén
Xuc tac. Viéc danh gia chinh xac anh hudng cuta kim loai
cing nhu phan bé kim loai trén xuc tac co vai tro dac biét
quan trong do kim loai trong nguyén liéu gay ra nhiéu anh
hudng xau dén hoat déng clia phan xudng cracking xdc
tac (RFCC) va xuc tac cracking [7 - 15]. K&t qua nghién ciu
cla nhém tac gid cho thay hoat tinh va d6 chon loc san
pham cla phan ing cracking phu thudc vao cac tinh chat
héa ly ctia xuc tac [5]. Do do, viéc mé phong tét tinh chat
héa ly ctia xic tac gia lap cé vai trod then chét khi gia lap
xuc tac can bang quy mé phong thi nghiém.

Trén co s& cac nghién cdu da dugc thuc hién tai PVPro
vé gia lap xuc tac can bang theo phuong phap tuan hoan
propylene (CPS) [3] va tham khao quy trinh cdy kim loai
tuan hoan ap dung trén doi tugng nguyén liéu nhe LCO
(210 - 360°C) cda JGC C&C (Nhat Ban), nhom tac gia da
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nghién cuu, thiét ké, xay dung va phat trién hé thiét bi gia
lap xtc tdc can bang theo phuong phap CMD ap dung cho
nguyén liéu can nang (370 - 540°C) nham gia lap xuc tac
cracking can bang cho nha may loc dau. Nghién ctiu so bo
clia nhém téc giad cho thady phuong phéap gidm hoat tinh
xUc tac theo quy trinh cay kim loai tuan hoan mé phéng
tét trang thai, su phan bé clia kim loai sat trén xuc tac
cracking [16]. Muc tiéu cla nghién ctu nay la mé phdng
xUc tac can bang cta Nha may Loc dau Dung Quat theo
quy trinh CMD c6 cac tinh chat héa ly va hoat tinh tuong
thich véi xic tac can bang cia nha may. Tl @6 chiing minh
su phu hgp cua hé thiét bi va diéu kién giam hoat tinh xtc
tac trong quy trinh CMD. Pay la cong cu hitu ich dé nghién
clru xuc tac, tu van van hanh va dinh huéng lua chon xuc
tac phu hgp cho nha may loc dau.

2. Thuc nghiém

2.1. Cdu tao va nguyén ly hoat déng cia hé théng thiét
bi giam hoat tinh xtic tdc theo quy trinh CMD

Hé théng thiét bi giam hoat tinh xuc tac theo quy
trinh CMD g6ém 7 cum chinh: (i) cum bom dau, (i) cum
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Hinh 2. So d6 nguyén Iy hé théng thiét bi giam hoat tinh theo phuang phdp CMD

bom nudc, (iii) cum cung cap khi, (iv) cum phéi tron, (v)
thiét bi phan tng tang s6i, (vi) cum lam nguéi va (vii) cum
xU ly sdn pham thai (Hinh 2). Hé thiét bi hoat déng tuan tu
cac vong tuan hoan phan Ung - stripping - tai sinh - lam
ngudi theo chuong trinh diéu khién tu dong Itool cua
Eurotherm, st dung phan mém OPC ghi nhan dit liéu cac
théng s6 van hanh.

Hé théng hoat déng theo nguyén ly sau: Thiét bi phan
ing dugc cung cap lién tuc dong khi N, tao tang soéi cho
xUc tac véi luu lugng 30ml/phat trong sudt qua trinh gidm
hoat tinh. Xuc tac sau khi dugc nap vao 6ng phan ng sé
dugc gia nhiét dén nhiét d6 450°C trong dong khi N, théi
qua xuc tac. Kiém soat luu lugng dong khi N, tao tang séi
va dong khi N, cong nghé bang cac bé MFC (5, 7). Sau khi
nhiét dé 16 phan ting dat 450°C, dau chan khong (VGO) va
nudc (t bé chira 1, 3) dugc cac bom (2, 4) ddy vao bd phdi
tron (6); duoc dong khi N, dan vao thiét bi phan tng (9)
thong qua éng phun nguyén liéu (8), hén hgp tiép xuc vai
xuc tac & pha hoi. Qua trinh cracking xay ra tai day va kim
loai dugc tich tu lén xuc tac.

Sau 6 phut phan tng, dung bom dau (2). Khi do,
hén hop hoi nudc va N, van tiép tuc dugc thai vao thiét
bi phdn Ung cung véi qua trinh gia nhiét tu 450 - 600°C
trong thiét bi phan (ng nham tach sdn pham ra khoi xuc
tac (dugc tién hanh trong 4 phut). Hén hgp khong khi
vGi luu lugng 120ml/phat dugce diéu chinh qua MFC (5)
va nudc sé dugc dua vao thiét bi phan ng dé tién hanh
qua trinh tién do6t coc (lic nay dong khi N, tao tang soi
van dugc duy tri trong khi dong khi N, mang nguyén liéu
da dugc dong). Thiét bi phan ting dugc gia nhiét tir 600 -
790°C trong 6 phut. Khi nhiét d6 tai thiét bi phan ting dat
790°C, qua trinh tai sinh xtc tac dugc thuc hién trong hén
hap khéng khi va hoi nuéc trong 30 phut. Cac san phdm
thai gom: khi cracking, hoi san pham long, khi N, khi CO,,
hainudc... dugc dan ra bo xur ly khi thai (10). Két thic chu
trinh CMD la budc lam ngudi xuc tac. Dong hdon hop hoi
nudc va khong khi sé dugc ngat, thay thé bai dong khi N,
lam ngudi khéi xuc tac trong 6ng phén ting cing véi dong
khi nén cé luu lugng 16n 20I/phut di qua b6 do luu lugng
(11) va dia phan phéi (12), théi vao 16 gia nhiét, lam ngudi
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16 nhiét tir 790°C xuéng 450°C dé chuin bi thuc hién chu
trinh méi.

2.2. Quy trinh giam hoat tinh xuic tdc

Gidm hoat tinh xuc tac theo phuong phap CMD moé
phong qua trinh kim loai tich tu dan dan trén bé mat
XUc tac thong qua cac phan tng cracking VGO chia kim
loai va qua trinh tai sinh, d6t c6c bang khéng khi trong
moi trudng thuy nhiét. Xdc tac bi gidm hoat tinh lién tuc
trong 30 vong tuan hoan trén hé théng thiét bi (Hinh 2).
Trong méi vong tuan hoan, xdc tac mdi trai qua lan lugt
4 budc: phan ung, stripping, tdi sinh va lam ngudi. Trong
budc phdn tng tich tu kim loai |én xUc tac, nguyén liéu
dau VGO (370 - 540°C) dugc ti€p xuc va phan tng véi xdc
tac G trang thai tang séi trong 6ng phan tng thach anh
& nhiét d6 450°C trong thai gian 6 phut. Dau VGO chia
cac mudi kim loai nickel octoate, vanadium naphthenate,
sat napthenate, calcium napthenate va sodium chloride.
Budc téi sinh xuc tac dugc thuc hién & moi truong thay
nhiét tai nhiét d6 790°C, c6c dugc loai bé khéi xic tac
trong dong khi hén hap (79% khaéi luong N, va 21% khoi
lugng O,) trong 30 phut. Budc stripping hoi nudc dugc
thuc hién gita budc phan dng va budc tai sinh, xuc tac
dugc gia nhiét tir 450 - 790°C trong dong khi N, théi qua
nham tach céc san pham cracking ra khoi xuc tac. Trong
sudt qua trinh phan Ung, stripping va téi sinh, dong hoi
nudc (chiém 65% khdi lugng trong pha hoi) dugc théi lién
tuc qua I&p xuc tac. Két thuc chu trinh la budc lam ngudi
xUc tac tir 790°C xudng 450°C trong dong khi N, dé chuan
bi cho chu trinh giam hoat tinh tiép theo.

Nham mo phong tuong tu véi diéu kién gidam hoat
tinh xuc tac thuc té tai phan xuéng cracking xuc tac cla
Nha may Loc dau Dung Quat, phan doan dau VGO (370 -
540°C) dugc dung lam nguyén liéu cho phan tng cracking,
lang dong kim loai lén xuc tac trong quy trinh nay. Xuc tac
mdi dugc st dung la xuc tac cdia phan xudng RFCC Dung
Quadt, co tinh chat nhu trong Bang 1. Xdc tac ban dau
dugc xt ly nhiét tai 540°C trong 3 gid. Mudi kim loai nickel
octoate (10% khéi lugng), vanadium naphthenate (3%
khéi luong), sat naphthenate (12% khéi lugng), calcium
naphthenate (4% khéi lugng) va sodium chloride dugc
phdi trén cing dau VGO véi ty 1é phu hgp dé sau 30 vong
CMD xuc tac gia lap ¢c6 ham lugng kim loai tich tu tuong
duong vai ham lugng kim loai trén xuc tac can bang cla
Nha may Loc dau Dung Quat (thang 1/2014). Trén co sG
do, nhom tac gia phan tich va so sanh tinh chat hoa ly va
hoat tinh cracking ctia xtc tac gia lap va xuc tac can bang.
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2.3.Ddnh gid ddc trung va hoat tinh xtc tdc

Céc dac trung hoa ly clia xdc tdc mdi va xuc tac giad
1ap, xuc tac can bang gom: dién tich bé mat, thé tich va su
phan bé 16 x6p, cdu tric 6 mang co s, thanh phan nguyén
t6 cla vat liéu xuc tac... dugc do trén cac thiét bj Tristar I
(Micromeritic), D8 Advance (Bruker) va S4 Pioneer (Bruker)
dat tai Phong thi nghiém danh gia xuc tac ctia PVPro theo
cac tiéu chudn ASTM tucng ting cho tiing thiét bi [17 - 20].

Xuc tac gid 1ap can bang dugc danh gia hoat tinh
va d6 chon loc trén thiét bi danh gia hoat tinh SCT-MAT
(Short contact time micro activity test) trén cung 1 loai
nguyén liéu chudn la dau VGO theo tiéu chudn ASTM 5154
[21]. Phan ng cracking thuc hién trén hé théng phan ting
cracking véi tang xuc tac cé dinh trong d6 lugng xuc tac
thay déi (tur 1,5 - 7,5g) dugc tiép xtc véi nguyén liéu can
RFCC ctia Nha may Loc dau Dung Quat (c6 dinh khéi lugng
1,759) trong khoang thai gian ngan (~ 12 gidy) & nhiét do
520°C. San pham cla qua trinh cracking dugc phan tich
trén cac thiét bi sac ky khi phan tich khi dau moé (Refinery
gas analysis - RGA), sac ky khi chung cat moé phong (GC
SIMDIS), sac ky khi phan tich chi tiét hydrocarbon (Detail
hydrocarbon analysis, GC-DHA). Thanh phan céc trén xuc
tac dugc xac dinh bang phuong phap d6t coc va do ham
lugng CO, CO, tao thanh bang phuong phap phé héap thu
hong ngoai.

D6 chuyén hoa xuc tac va hiéu sudt san pham cracking
dugc tinh theo cong thuic sau:

D6 chuyén héa = % khdi lugng khi + % khéi lugng
xang + % khai lugng c6c = 100% - % khéi lugng LCO - %
khéi lugng HCO

Hiéu suat san pham:

M.
Y, = ———x100%
MNguyén liéu
Trong do:
Y, Hiéu suat cta san pham thu i;
M: Khéi lugng cdia san pham thi i;

M : Khéi lugng nguyén liéu.

Nguyén liéu®
3. Két qua va thao luan
3.1. Ddc trung hoa ly ctia xtic tdc gid lap
Trong nghién ctu nay, cac kim loai dua vao xuc tac
mdi vGi lugng xac dinh nham tao ra xuc tac gia lap theo

quy trinh CMD (S-cat) ¢ ham lugng tuong duang véi ham
luong cac kim loai trén xdc tac can bang ctia Nha may Loc
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Bdng 1. Tinh chdt hda ly ctia mdu xic tdc gid Igp va xic tdc can bang (thdng 1/2014)

. Mauxic Mauxic
Mau xuc taccan  tacgia
Tinh chat xuc tac tac méi N R
(F-cat) P39 lap
(E-cat) (S-cat)
Dién tich bé mat (SA), m%/g 238 138 141
Dién tich bé mét zeolite (ZSA), m%/g 114 80 77
Dién tich bé mit pha nén (MSA), m*/g 124 58 64
Tylé Z/M 0,92 1,37 1,20
Kich thudc 6 mang co s (UCS), A 24,64 24,33 24,35
Fe, % khéi lugng 0,395 0,644 0,622
Ca0,% khai luong 0,107 0,26 0,235
Na,% khéi lugng 0,077 0,148 0,147
V,% khéi lugng 0 570 455
Ni,% khai lugng 0 4.592 3.920
Thé tich 16 x6p, ml/g 0,326 0,215 0,225
Kich thudc 16 x3p, A 55 60 65
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Hinh 3. B3 chuyén hda cia xtic tdc gid Idp va xtic tdc cdn bdng ting vdi cdc ty Ié (/0

dau Dung Quat (thang 1/2014). Tién hanh giam hoat tinh xdc tédc méi
theo diéu kién gidam hoat tinh (muc 2.1) véi 30 vong tuan hoan oxy -
kh. Tinh chat héa ly clla mau xuc tac gia lap (S-cat) dugc trinh bay
trong Bang 1 va dugc so sanh véi mau xuc tac méi (F-cat) va xuc tac
can bang ctia Nha may Loc dau Dung Quat (E-cat).

Xuc tac sau qua trinh gidm hoat tinh bang quy trinh CMD c6 dién
tich bé mat riéng giam gan 40% so véi dién tich bé mat xdc tac mai
(F-cat), trong d6 dién tich bé mat zeolite giam gan 32% va dién tich bé
mat pha nén giam gan 48%. Xuc tac gia lap (S-cat) va xuc tac can bang
(E-cat) kha tuong dong vé dién tich bé mat (zeolite va pha nén). Kich
thudc 6 mang co sé clia xtc tac gid [ap (S-cat) tuong duong xdc tac can
bang (E-cat), song lai giam kha manh so véi xuc tac méi (F-cat). Duéi su
tac dong cda nhiét do cao, hoi nudc va kim loai trong thi nghiém CMD
da lam cho cac nguyén t Al tach ra khdi khung mang va lam giam
kich thudc 6 mang co sG cla xuc tac gia lap [4]. Nhin chung, dién tich

bé mat, kich thudc 6 mang co sd, thé tich 16
x0p, kich thudc 16 x6p, ham lugng kim loai tich
tu (Fe, Ca, Ni, V)... cGa xuc tac gia lap (S-cat)
va xuc tac can bang (E-cat) kha tuong déng.
Diéu nay cho thdy cach thic dua kim loai tu
nguyén liéu tich tu Ién xtc tac trong quy trinh
CMD hoan toan thich hop. Két qua thu dugc
cho thdy xuc tac gia lap (S-cat) theo quy trinh
CMD cé tinh chat héa ly tuong déng véi xuc
tac can bang (E-cat) cia Nha may Loc dau
Dung Quat.

3.2. Ddnh gid hoat tinh va co cdu san phdm
ctia phan irng cracking

Hoat tinh cracking cla xuc tac gia lap va
xUc tac can bang dugc khao sat théng qua
phan Ung cracking trén hé théng thiét bi
SCT-MAT & nhiét d6 520°C Ung vdi cac ty lé
khéi lugng xuc tac/dau (C/0) thay déi trong
khoang tu 1,5 - 2,5.

Két qua so sanh (Hinh 3 va 4) cho thay
xUc tac can bang (E-cat) va xuc tac gia lap
(S-cat) kha tuong déng vé dd chuyén héa va
co cdu san phdm LPG, xdng, LCO va HCO. Co
cau phéan b6 san pham khi H, va san pham céc
hinh thanh trong qua trinh cracking & nhiét
d6 520°C cla 2 loai xuc tac trén tuong Ung
VGi cac ty 1é khéi lugng xuc tac/dau khac nhau
cling dugc biéu dién trong Hinh 5a va 5b.

Hiéu suat tao sdn pham H, va c6c cua
xUc tac can bang va xuc tac gia lap kha tuong
déng, chiing té quy trinh gidm hoat tinh xuc
tdc c6 kha ndng mod phdng tét su tac dong
cla cac kim loai Ni, V trén xuc tac dén co cau
san pham cracking. Céc tap chat kim loai Ni, V
c6 mat trén xdc tac gép phan lam tang hiéu
suat tao san pham H, va c6c trong phan ting
cracking [5]. Pay chinh la uu diém néi bat cda
phuong phap gidm hoat tinh theo quy trinh
CMD so véi cac quy trinh gia lap xuc tac khac
trong phong thi nghiém.

Két qua trén cho thay su tuong déng vé
tinh chat hoa ly, hoat tinh xtc tdc va co cdu san
pham cracking cla xuc tac gid lap theo quy
trinh CMD va xuc tac can bang cia nha may
loc dau. Diéu nay ching to diéu kién giam
hoat tinh theo quy trinh CMD dugc thiét lap
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phu hop déi véi viéc nghién ciu gia lap xuc tac can bang
(E-cat) trén d6i tuong xuc tac dang dugc st dung tai Phan
xudng cracking xuc tac (RFCC) ctia Nha may Loc dau Dung
Quiat.

4. Ung dung phuong phap giam hoat tinh xic tac theo
quy trinh CMD vao nghién citu xic tac, tu van van
hanh va dinh huéng lua chon xtc tac phu hop cho Nha
may Loc dau Dung Quat

Nguén dau thé chua, nang dang dan dugc thay thé
trong khau khai thacva ché bién. Cac cau tric hydrocarbon
phuc tap va kim loai (V, Ni, Fe) trong dau chua gay ra cac
tdc dong xau dén xuc tac va hiéu qua phan Ung cracking,
dan dén thay d8i co cdu sdn phdm (do ngudn nguyén liéu
kho cracking), tadng lugng xuc tac bé sung va xdc tac thai
do xuc tdc nhanh mat hoat tinh. Vi vay, viéc nghién ctu
cac tac dong cla nguyén liéu dén tinh chat xdc tac dé
tu van van hanh an toan va hiéu qua ché bién ctia phan
xudng cracking xuc tac la yéu cau cap bach trong giai
doan hién nay. V&i uu di€ém mé phoéng tuang tu qua trinh
giam hoat tinh xtc tac trong thuc té, phuong phap gia lap
xuc tac theo quy trinh CMD la céng cu hitu ich dé danh
gia, lya chon xuc tac trong budc nghién ctiu xuc tac & quy
md phong thi nghiém.

K&t qua nghién ctu trong phong thi nghiém la co s&
cho cac budc danh gia trén quy mo thr nghiém, danh gia
hiéu qua kinh té dap ting 2 tiéu chi chinh cho Nha may Loc
dau Dung Quat:

- Xac dinh su anh hudng khi thay d6i tinh chat
nguyén liéu hodc diéu kién van hanh trong cum phan
xudng cracking xuc tac dén tinh chat xuc tac, co ciu
san pham cracking. TU d6, c6 thé diéu chinh cac yéu t§
tac dong dé dam bao hoat déng 6n dinh phan xudng
cracking xuc tac. Tai Nha may Loc dau Dung Quat, tap chat
kim loai Fe, Ca tang cao cung vdi su hién dién cac kim loai
Ni va V trong cac nguén dau dang dugc ché bién gay anh
hudng xau dén hoat ddng clia phan xudng. Phuang phap
gidm hoat tinh xtc tac theo quy trinh CMD dugc ap dung
dé mé phoéng co ché 1dng dong ciing nhu &nh hudng cla
cac kim loai Fe, Ca dén xuc tac dugc Vién Dau khi Viét Nam
thuc hién [16, 23]. K&t qua nghién ctiu da mé phéng dugc
co ché tich tu kim loai Fe, Ca trén bé mat xuc tac tuong tu
qua trinh tich tu trong phan xudng cracking xuc tac khi
déi chi€u véi xdc tac can bang ctia cac nha may loc dau.
Dong thai, nhém tac gia xac dinh anh huéng cla cac tap
chat nay dén co ciu san pham cracking, lam co s& khuyén
cdo vé cac anh hudng dén gidi han van hanh cla thiét bi
trong phan xudéng.

- Quy trinh danh gid, lua chon xtc tdc méi cho nha
may loc dau dugc thuc hién theo céc budc trong Hinh 1.
TU cac co s6 di liéu nay, nha may loc dau sé lua chon xuc
tac phu hgp nhat cho phan xudng cracking xuc tac.

5. Két luan

Phuong phap gidm hoat tinh xuc tac theo quy trinh
CMD t6 ra vuat trdi khi s dung dé mé phdng xuc tac
cracking can bang trong phong thi nghiém. Nguyén ly va
ban chat phuong phap nay tuang tu nhu qua trinh giam
hoat tinh trong phan xudng cracking. Xdc tac gia lap theo
quy trinh CMD c6 tinh chat héa ly va hoat tinh tueng déng
vGi xUc tac can bang cta Nha may Loc dau Dung Quat.
Ngoai ra, cac tac déng, anh hudng ctia kim loai gay ngo
ddc xdc tac cling dugc moé phong tuong déng véi cac anh
hudng trong thuc té. K&t qua nghién ctu cho thay kha
nang phat trién va ing dung hiéu qua phuong phép gidm
hoat tinh xuc tac theo quy trinh CMD vao viéc tu van van
hanh ciing nhu lua chon xuc tac tiém nang cho cac nha
may loc dau & Viét Nam.
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Developing a catalyst deactivation method by cyclic metal
deposition protocol (CMD) for simulating equilibrium fluid
cracking catalyst in Dung Quat refinery

Summary

Tran Van Tri, Nguyen Hoai Thu
Nguyen Huu Luong, Le Phuc Nguyen
Vietnam Petroleum Institute

In this paper, the authors established the conditions for simulating equilibrium catalyst by cyclic metal deposition
protocol (CMD) in a system of equipment designed and constructed at the Petrovietnam Research and Development
Centre for Petroleum Processing (PVPro) of the Vietnam Petroleum Institute through repeated cycles of reaction,
stripping and regeneration. The results indicated that the physiochemical properties and catalytic activities of the
simulated catalyst were similar to those of equilibrium catalyst in Dung Quat Refinery. It is found that this method
plays an important role in simulating equilibrium catalyst for catalyst study, supporting technical and economic
points for evaluation and selection of catalysts which meet the refinery’s needs.

Key words: FCC catalyst, equilibrium catalyst simulation, cyclic metal deposition protocol (CMD), Dung Quat Refinery.
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