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SUMMARY

Modern fluid catalyvtic cracking (FCC) catalysts are composed of crystalline zeolite Y which
is surrounded and held together by an amorphous silicalalumina matrix. Matrix contributes
significantly to the overall performance of FCC catalysts. Catalyst matrix has many of the
Junctions such as upgrading bottoms, reducing SOx emissions, and passivating catalyst poisons.
The catalyst matrix plays an important role in trapping of the heavy metal contaminants (Ni, V) in
the feedstock and inhibiting their adverse effects on both catalyst activity and selectivity.
Vanadium, which deposits on catalyst particles in the riser as organometallic compounds, is
converted to vanadium oxides in the regenerator. In the regenerator environment, vanadium can
migrate to zeolite crystals and forms a low melting eutectic with the silica-alumina of the zeolite
to destroy its crystal. Continued from [1, 3], this paper inlustrates the ability to anti-poision of
the cracking catalyst by these heavy metals of Viemam modified kaolin matrix.

- MO DAU

Trong qud trinh hoat déng, xic tac cracking
chiu anh hudng cia nhiéu véu td, dac biét la céc
chat gay ngo doc. Su tan cong cha cic tap chat
tén xic tdc déu hudng vao pha zeolit, lam pha
huy cdu tric va lam té 1i¢t tinh chél xdc tdc cla
n6. Niken thic day cdc phan tmg tao khi hydro
v ¢oc, V cling lam tang viéc tao cdc va khi.

M@i loai chat doc c6 anh hudng khdc nhau
dén xic tdc FCC. Vanadi gay ra sy mat hoat tinh
vinh vién clia xic tic bdi vi phd huy cau triic
cua pha zeolit, con niken lam mét hoat tinh tam
thoi cla xdc tdc do tao ra cde che pho trén bé
mat xlic tic, c6 thé phuc hoi lai sau khi tdi sinh
xdc tdc. Niken lam madt it hodc khong mat hoat
tinh cta xic tdc nhung c¢6 hai d&€n d¢ chon loc

san phdm vi lam ting hiéu sudt tao céc. Qud
trinh tdc ddng cua cic tap chat kim loai va nito
lén xic tac xay ra theo nhimg co ché khdc nhau
[7-9].

Khi trong nguyén ligu chita kim loai vanadi,
sau phan dng vanadi s& tich tu wrén cdc hat xic
tdc & dang hop chdl hitu co kim loai vi chuyén
vé dang vanadi oxit trong qud trinh tdi sinh xdc
tac. Trong moi truong cua thiét bi tdi sinh xdc
tic V twong tic véi hoi nudc tao hop chit
H,VO,, di chuyén vao tinh thé zeolit tao diém
otecti néng chay thap véi Si va Al coa zeolit lam
phd v& cdu tric tinh thé vi lam mat hoat tinh
xlic tic [2, 5, 6].

P61 véi Ni, khi ¢6 mat trong nguyén liéu,
sau qua trinh xuc tac, Ni sé tich tu trén bé miit
xlic tdc, tao ra cdc tAm kim loai xdc tic cho
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phan img dehidro tac ra nhiéu hydrocacbon
olefin, tang hiéu suadt cdc va khi, lam giam do
chon loc cha xic tac

Tiép theo cic cong trinh (1, 3], lrong/c()ng
trinh nay ching t6i nghién cidu bién tinh kaolin
Viét Nam tao pha nén hoat dong cho xiic téc
cracking, déng thoi nghién ciu kha nang chéng
lai tdc dong cua cic kim loai ning dac biét la
vanadi ¢6 trong nguyén liéu cracking dén xtc
tic khi st dung pha nén hoat dong (active
matrix) 1a kaolin Viét Nam bién tinh,

Il - PHUONG PHAP NGHIEN CUU

1. Piéu ché pha nén hoat dong tir kaolin Viét
Nam

Kaolin sau khi lam gidu theo quy trinh
tueng tu nhu trong [1], duge nung trong khéng
khi & nhiét do 700°C, th&i gian 3 gid thu dugce
metakaolin (MK). Sau d6, metakaolin dugc bién
tinh bing cdc axit HCl, H,PO,, H,S0, va axit
axetic tai nhiét do 92 - 95°C, trong thdi gian la
12 gi®r trén thiét bi gia nhiét kiéu nung quay cia
M§¥. Hon hop dugc 1am kho tai nhiét do 120°C,
thoi gian 12 gio.

Cic miu kaolin bién tinh (acid modified
kaolin) ky hiéu la AMK dugc xdc dinh tinh chat
axit bang phuong phap hdp phu - nha hap phu
theo chwong trinh nhiét dé (Temperature -
Programmed Desorption, TPD), xac dinh dién
tich bé mat riéng va phan bo 16 x6p theo phuong
phép hap phu BET (Brunaver-Emmett-Teller).

Két qua xdc dinh mot s¢ dac trung cOa pha
nén cho thdy, pha nén dugc bién tinh bang axit
H.PQ, c6 do axit cao, dién tich bé mat riéng 16n,
¢6 mdu dat 161 160 m*/g. Cic san phdm bién tinh
nay duoc ching 161 sir dung cho nghién citu &
cdc budc tiép theo.

2. Phuong phap danh gia tac dong cua kim
loai nang lén cdu tric tinh thé zeolit Y
trong xic tac cracking

D€ nghién ctiu kha nang bao vé xiic tdc cha
pha nén AMK, trudc hét ching toi tién hanh
nghién ciu s phd huy cau iric zeolit Y khi c6
mat kim loai vanadi, trén co s& dé so sanh véi
trubmg hgp ¢6 mat pha nén 1a kaolin Viét Nam
bién tinh.

%0

Quy trinh thi nghi¢m dugc thuc hién nhu
sau: Zeolit Y t6ng hop tir sol silic [4], dugc trao
déi véi cation dat hiém vé dang REY, sau dé
méu dugc phdi tron voi mudi NH,VO, sao cho
ham lugng V kim loai dat 0,3 - 1% nhu trén
bang 1. Nung mAu tai nhiét doé 650°C trong thoi
gian 3 gi0, cdc mau zeolit Y + V sau khi nung
dugce dira di chup XRD, SEM, IR dé quan sdt su
phd hily cdu tric tinh thé.

Bang I: Ty 1& V trong mau zeolit Y kKhao sat

TT | Mau(REY +V) | Ty ¢ vanadi, %
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4 VY4 | 0.75
5 VY5 0.8 |
6 VY6 1,0

Chiing toi da khao sit anh hudng caua V dén
cfu tric tinh thé zeolit Y trong xic tac khi co
mit pha nén 12 kaolin Viét Nam bién tinh AMK,
v&i ty 1¢ pha nén chiém 40 - 60%. Mau nghién
citu duge tao lap tir xdc tdc (hén hgp REY,
kaolin Viét Nam bi&n tinh AMK) va mudi V sao
cho ty 18 V trong xiic tdc nghién ciu tir 2 - 5%
so v&i khdi luong xuc tdc nhu trén bang 2.

Bdng 2: Ty 1&¢ V trong xiic tic Y +AMK

Mau (AMK + , .
TT REY + V) Ty l¢ vanadi, %

1 AYV1
2 AYV2
3 AYV3
4 AYV4

———————{
5 AYVS

T T avuve |

| 6 | AVY6 |
7 AVY7

Tuong tu nhu trudng hyp trén, mau sau khi
trén 1an V duge nung ¢ 650°C trong thoi gian 3
gio, sit dung phuong phdp pho XRD, SEM dé
xdc dinh sy phd hiy cdu tric tinh thé Y.




11 - KET QUA VA THAO LUAN

1. Tac dong cua Vanadium dén cau tric tinh
thé zeolit Y

Trén hinh 1, dua ra két qua nhiéu xa tia X
clia mot s8 miu VY, theo dé c6 thé thay, khi
ham luong V tang lén, cAu tric tinh thé cia
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zeohit Y bi phd hiy dén tai cic miu VY1, VY2,
diéu nay dugc thé hién rdt 18 bdi cic pic dac
trung cho cdu tric tinh thé cha zeolit Y ¢6
cuong do gidm dan tai cic miu VY2, VY3,
déng thoi dudng nén cao chimg td xuat hién
nhiéu phdn vé6 dinh hinh do zeolit Y bi phd v&
ciu tnic,
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Hinh 1: Phé nhiéu xa tia X c0acic miu Y + V

Khi ty 1& V tang dén 0,75%, cau triic tinh
thé cia zeolit Y bi phd huy hoan toan, biéu hién
trén pho XRD tai mau VY4 toan bd céc pic dac
trung bién mat. Nhr vay c6 thé thdy ring néu
khong cé tic nhan bao vé thi khi trong nguyén
liéu ¢6 mat kim loai nang V sau mot thdsi gian
lam vi¢c, V tich ty lén zeolit Y dén ham luong
0,75% sé& lam phd huy hoan toan cau tric tinh
thé cua nd. Diéu nay dong nghia véi viee xiic
tdc bi t¢ liét, mat hoat tinh vinh vién.

Két qua hién vi dién tr quét hoan toan phi
hop vé1 két qua nhiéu xa tia X, trén hinh SEM
cua méu thdy ril r& hinh théi tinh thé cla Y bién
mat dan thay vao d6 la cdc vo dinh hinh do tinh
thé Y bi pha v& cdu tric.

Trén pho IR hinh 3 ciing vay, vimg dao
dong dac trung cho tinh thé zeolit Y véi vong

kép 6 canh ¢6 cudng doé gidm ddn v mét han tai
méiu VY4, '

Nhu vay d6i véi trudng hop xic tac 1a zeolit
Y khéng chia pha nén hoat dong, tai nhiét do
650°C, cau tric tinh thé bi phd hily hoan toan
khi ty 16 V 13 0,75%.

2. Kha nang bao vé tinh thé zeolit Y cua pha
nén la kaolin Viét Nam bién tinh

Két qua nhiéu xa tia X duoc thé hién trén
hinh 4, theo dé khi tang ham luong V trong xic
tac thi cudng do pic dac trung cho tinh thé zeolit
Y giam, chimg t0 mot phén tinh thé di bi pha
hay, tuy nthién tiép tuc tang ham lugng V, cudng
do cdc pic dac trung cho zeolit Y gidm cham,
dac biet 1a so véi truong hop khong chia pha
nén thi ham lugng V rit cao, cdu tric zeolit Y
van chua bi pha hiy hoan toan.
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Hinh 2: Hién vi dién tr quét chia cdc mau zeolit Y + V

Mot diém rdt cdn luu ¥ 12 cing véi su suy
giam cudng do pic dic trung cho pha tinh thé
zeolit Y thi trén pho nhiéu xa tia X xuét hién céc
pic cia mot pha la tai cdc gid tri 20 = 20 - 28,
Khi ham luong V dat gid tri 2,5% cac pic dac
trung cho zeolit Y cOn rdt yéu, chimg tO rang
cdu tric khung mang cua zeolit Y chua bi phd
huy hét, nguoc lai cudng dé pic pha la xual hién
ngay mot manh. Két qua nay di thé hién mat
cdch rdt ro rang kha nang bao vé¢ cdu tric khung
mang zeolit Y cua AMK. Khi ham lugng V dat
4,5% (mau AVY6) hau nhu cdc pic dac trung
cho zeolit Y bi€n mét, dén 5% thi cdc pic nay dé
mat han thay vao dé 12 phin dudng nén vo dinh
hinh, diéu nay déng nghia véi viéc cdu tric tinh
thé ctia zeolit Y da bi phd hiy hoan toan. Trén
pho nhiéu xa tia X ciing cho thdy cing vdi sy
bi¢n mit ciia pic dac trung cho tinh thé zeolit Y
lai xudt hién mot luong 16n pha mdéi, theo s& liéu
trong thu vién phdé XRD thi pha mdi nay c6 thé
la dang trimilit {mét loai khodng vat ¢é thanh
phdn chinh la Si0,).

Nguyén nhan cua su phd huy cau tric zeolit
92

Y Kkhi ¢6 mit V ¢6 thé do sy tuong tdc gita RE
trong zeolit Y véi V tao thanh muéi vanadat RE.
Phé nhidu xa tai © = 24,0 chi ra ring, RE di
phan ing véi V,0, tao muoi vanadat gay phd
huy cfu tric khung mang zeolit Y. Luogng
vanadal tang lén clng véi ty 1é V. Khi tang V
lén 2,5% xuat hién moét it pha la va mot it
cristobalit (8 = 21,9). K&t qua nay khang dinh
rang hydro-kaolin chi cé thé phan img véi V tao
thanh pha mdi sau khi V phan iing véi RE tao
mudi vanadat, din dén tinh thé zeolit bi pha huy
nghiém trong vd nhu vay khi pha nén 1a hydro
kaolin thi s& khong bao vé dugc xic tac.

ba&i véi trudmg hop sir dung AMK 1am pha
nén, khi V = 2,5% van con pic ctta REY nhung
rat y€u, ching to rang cau tric cua zeolit Y van
chura bi phd huy hoan toan. Luong pha la tang
1én déu din, nhung lugng mudi vanadat RE
chua quan sat thday trén phé XRD. Diéu nay
ching (0 ring, V da phan ing véi AMK tao pha
la con RE tit mot phan xic tdc phd huy khong
phan dng ngay vé1 V dé tao muoi vanadat va
cho phép két luan AMK c6 kha nang bao vé cau



triic khung mang cua zeolit. Khi ham luong V =
4,5 - 5%, REY bi phd huy hoan toan, kém theo
su tao thanh maét luong 16n mudi vanadat va
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cristobalit. Phan ing gidta AMK va V tao thanh
pha méi c6 1a nguyén nhan chinh giir 6n dinh
cdu tric tinh thé zeolit Y trong xic tic cracking.
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IV - KET LUAN

Nhimg két qua nghién cdu & trén cho phép
rit ra mot s6 két luan sau:

- Tinh thé zeolit Y bi pha hity hoan toan mot
cdch nhanh chéng khi ham luong kim loai ning
Vanadi trong hén hop 1a 0,75%.

- Trudmg hop su dung pha nén hoat dong la
kaolin Viét Nam bién tinh (AMK), tinh thé
zeolit Y van dugc bdo toan ngay cd khi ham
luong vanadi tang cao, dén ham lugng V = 4.5 -
5% tinh thé zeolit Y mdi bi pha v& hoan toan.
Piéu nay cho phép két luan rang pha nén hoat
déng 12 kaolin Viét Nam bién tinh da dong vai
trd quan trong trong viéc bdo vé ciu tric tinh
thé zeolit Y trong xiic tdc cracking trude sy tan
cong cta cdc kim loal nang c6 mat trong nguyén
liéu.

- Sy tuong tac gita pha nén AMK véi kim
loai nang trong nguyén liéu da hinh thinh mot
pha méi ¢6 céu tric dang trimilit, day c6 the la
nguyén nhan chinh giit on dinh ciu wric zeolit,
tao ra kha nang bao vé cdu tric tinh thé pha

04

zeolit trude su tan cong cua V.

- V&i két qua dat duge, ching 161 hy vong
rang viéc su dung pha nén hoat dong tir kaolin
Viét Nam bién tinh fam pha nén cho xidc tic
cracking c¢6 thé 12 md ra mot hudng di mdi trong
nghién ctu st dung nguén khodng sét kaolin
cila Viét Nam.
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