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TOM TAT

Cracking xiic tdc st dung nguon nguyen ligu cdn chumg cat khi quyén la qud trinh quan
trong tgo ra cdc sén phdm cé gid tri kinh té cao nhir xdng, diezel va mot 56 olefin nine

propylen, iso-butylen...

dimg lam nguyén ligu cho nganh tong hop Héa Dadu. Tién hank

nghién ciru kha nang cracking xic tdc phdn dogn trén 360°C ddu tho Sur Tir Den-Vigt
Nam trén hai hé xic tdc ECAT-4, ECAT-B ciia hing Albemarle-My, nhgn thdy ring, doi
VGi 2 mdu xiic tGe ndy déu c6 hoat tinh tbr va phit hop véi nguén diu the Viét Nam.

ABSTRACT

FCC using distillated residue which create high value products as gasoline, diesel and
Olefins. The aim of our test program is to evaluate FCC of distillated residue of Black
Lion (>360dC) on two Albemarle catalysts, catalytic activity and suitable ability for

Vietnam crude oil indicated.

I. MO DAU

Qua trinh cracking xuc tac déng vai tro
rit quan trong trong nha may loc diu. Pay
1a qué trinh nhim bién ddi cac phan doan
ddu mé ndng c6 nhiét db sbi cao (hay cé
khdi lugng phén tir cao) nhu phén doan
ning ctia qua trinh chung cAt & &p sut khi
quyén, phin doan Gasoil cia chung cét
chian khoéng cé nhiét dd 301 khoang 350-
500°C (day 1a phin doan ddu mé cb gia tr
kinh t& thap) thanh céc san phém nhe hon
¢ gia trj kinh t& cao hon nhu nhién lidu
xing, diesel va mét sb olefin thap nhu
propylen, iso-butylen... dung lam nguyén
lidu cho tdng hop hitu co-hoa diu.

II. THUC NGHIEM

Trong nghién ciru nay, ching téi sir
dung nguyén li€u cracking la phin cin cla
chumg cét khi quyén cia ddu thé tir mé Su
Tir Pen - Viét Nam.

Phén tich phin bd diém sdi thyc ctia
nguyén lidu bing phuong phép chung cét
mb phéng SIMDIST theo tidu chuin ASTM
D2887. Két qua duge duara & hinh 1.
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Hinh 1. Phdn bé thamh phan cdn ddu tho
Sw Tir Den.

Tir két qua thyc nghiém cho thay phin
cin clia chtmg cit khi quyén cta diu thd Su
Tir Den ¢6 phan bd diém sdi thuc tap trung
chu yéu tai khoang nhiét d6 tir 240 dén hon
500dC.

San phdm thu dwoc sau qua trinh
cracking dugc danh gid bﬁng cac phuong
phap tiéu chuin. San pham khi dugc phan
tich bing phirong phdp RGA (Refinery Gas
Analyser) theo tiéu chuin ASTM D3710.
San phim léng dugc phan tich béing
phuong phdp chung cit md phong
SIMDIST theo tiéu chuin ASTM D2887.
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Qua trinh cracking dugc dénl‘l gia qua
hai yéu t6 quan trong 13 d chuyén héa va
d6 chon loc. '

IL KET QUA VA THAO LUAN.
IL1. Pic trung cla xic tic.

Xuc tac trude khi nghién ciu duoc gia
hoa & 600°C trong hoi nudc véi théi gian 6
gitr ¢ thu dugc xic tac cin bang (E-CAT).

1. Dién tich bé mit riéng.

Bé miit riéng cla xic tac duge xac dinh
bing trén co s& dudmg ding nhiét hép
phu(1)
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Hinh 2. Duong ding nhiét hdp phu va nha hdp
phu cua cdc mdu xuc tdc.

Pudng ding nhiét hap phu c6 hinh dang
theo kidu duong sb 1 theo bang phan loai
clia TUPAC cho thiy day vit liéu c6 kich
thudc mao quan dang micropore. Tuy nhién
sur xuit hién ciia vong tré nho nhung trai dai tr
khoang P/Po tir 0.4 dén 1 cho thiy sy xuit
hién ctia ca dang mao quan trung binh trong hé
xuic tac ndy. Tir dudng déng nhiét hép phu va

+nha hip phu, két hop véi tinh toan theo cic
phurong trinh, két qua nhién dugc trong bang 1.

Bang 1. Cdc ddc trung cua xuc tdc

ECAT-A

Xvie the ECAT-B
Dién tich b€ mat theo
BET (a) m¥lg_ ) 155 182
Dién tich bé mit chét 12 s
nén (a) m¥/g

. A -
Dién ;ich bé miit zeolit 118 127
(a)m’/g
Th? tich Micropore 0,055 0,057
cm’/g _
Budmg kinh trung binh
micropore, (A) 6.01 398
Dién tich bé mit
Mesopore (b), m’/g 40 7
Th? tich mesopore (b), 0,087 0,072
cm’/g

-ty

Ghi chii:(a) Tinh theo dong hdp phu
(b) Tinh theo dwdng nhd hdp phy

2. Phin bo kich thuéc mao quan

Phan b kich thwde mesopore (mao quan trung

binh)
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ECAT-A, ECAT-B

Phan b6 kich thuéc micropore (vi mao

quan)
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Hinh 3. Phdn bé mesopore ciia mdu xic tdc
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Hinh 4. Phén b6 micropore cia mdu xiic
tic ECAT-A, ECAT-B

Sir dung s liéu duong nha hép phu va
4p dung phuong trinh BJH xé4c dinh phin
b6 mesopore cua hai mau xuc tac vdi
dudng kinh tdp trung trong khoang 48A
(ECAT-A) va 58A (ECAT-B).

Phan bé micropore déi véi méu xuc tac
ECAT-A, ECAT-B trong khoang 5-7 A,

116



Hpi nghj Khoa hoc ldn thir 20 - PHBK Ha Nji

Phén ban: Cong ngh¢ Hod Hitu co

tinh toan theo phuong trinh Horvath-
Kawazoe. Nhén thay ring: phan bd
micropore dbi v&i hai mu xuc téc 14 tuong
duong nhau.

3. Khao sit tinh axit bé mit.

Nghién ciru déc tinh nha hip phu NH;
theo chuong trinh nhigt d6 (TPD-NH;) cua
xuc tic dugc thyc hién trén thiet bi
AutoChem 29020 II (Micromeritics-M¥).

Bang 2. Cac peak nha hd'p phu ddc trung va luong khir hc?;v phu.

Xic tac ECAT-A ECAT-B

Phan bé tim axit Axit yéu Axit manh Axit yéu Axit manh
Nhiét 46 nha hip phu (°C) 198,2 528,7 221,7 5259
Luqng NH; nha hép phuy

em’/g (STP) 0,90226 0,053 0,7 0,105

A T
Fht s« hodarra’

T e i

Hinh 6. Gign dé6 TPD-NH; cua xiic téc ECAT-B

Gian @& TPD-NH; ctia hai mu xic tac,
cho thy su xuét hién tAm axit véi d6 manh
yéu khéc nhau, sé tdm dugc phan bd thanh
hat viing rd rét: ving axit manh va vung
axit véu, trong d6 tap trung. chit yéu tai
viing axit yéu.

' Van tbe thé tich (W) =

11.2. CAC YEU TO ANH HUOGNG DEN
QUA TRINH CRACKING.

Qué trinh cracking x0c tac chiu anh
huéng ciia rit nhidu yéu t6. Trong nghién
clru nay chung t61 tép trung nghién ciru hai
yéu td quan trong d6 1a: anh hudng cta toe
d0 khéng gian va nhiét do tién hanh
cracking.

1. Anh hwéng ciia tde A6 khong gian.

Téc d khdng gian, theo tiéu chudn
ASTM 5154 va ASTM 3907 ap dung ¢
tinh toan dbi voi qua trinh crackinh xuc tac
voi 16p xbc tac ¢d dinh, duoc xac dinh nhu
sau:

3600
Car
a/OiI *

Trong d6: Cat/Oil-ty 1€ xtc tac / nguyén
liéu.

t™; (1)

T - thoi gian dua nguyén liéu vao

Pé khao sat anh hudng cua tbe a6
khong gian dén qué trinh cracking, chiing
t6i tién hanh phéan tmg tai 482°C véi céc tbe
d nap liéu khac nhau. Két qua dua ra trong
bang 3.
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Béng 3. Anh huong cua toc do khong gian dén do chuyen hod cia qua trinh, tai nhiét do

482°C, xuc tdc 4g, ty 1¢é Cat/Oil=4.

.

Téc 49 khong gian (1) ECATA Do chuyenton ECATB.
4 85,983 83,758
6 85,161 83,230
8 81,408 80,497
12 80,408 80,038
30 79,445 79,106
i N nhanh di véi ca hai mu xic tic va su
= gidm ndy 13 tuong ty nhau. Khi téc db
g — khéng gian 1én hon 10h™ thi 49 chuyén hoa
| ‘_5 : l giam khéng dang ké.
d ::1 Xice tac cho qua trinh cracking cin ning
l P 1a mdt hé xic téc dic biét voi sy két hop
g Tée 86 knong gian () ctia nhiéu loai vat liéu cé kich thudc pore

D6 thi 1. Anh huing cua téc do khong
gian dén dé chuyén hod.

Khi tién hanh cracking phan doan déu
md véi te d6 khéng gian cla nguyén liéu
trong 16 phan tmg thay di, 46 chuyén hod
thay d5i va hidu sufit ctia cac san phim thay
déi. '

Tir bang 3 va d6 thi 1 cho thdy anh
huéng cia tbc &6 khong gian dén do
chuyén hoa cia qua trinh, O tdc do khong
gian con nhé (<10) thi @3 chuyén hoa giam

khac nhau. Di voi phin cin ning, ching s&
duoc cracking trén bé mit chit nén cua xuc
tic trong cac pore cd kich tharée lon, tham
chi qua trinh cracking tai &ﬁy Xay ra ngay
khi nguyén liéu van con trong trang thai
chua hoa hoi hoan toan. Tiép theo la
cracking trén bé mit cic mao quan trung
binh va nhé dé tao thanh cdc mach HC
ngén. khi tang tdc d6 khéng gian, din dén
giam thoi gian luu cla nguyén liéu trong
phén tng, giam &b chuyén héa ciia HC trén
b& mat cac vi mao quan.

Bdng 4. Két qua tién hinh phdn tmg trén mdu xic tic ECAT-A, ECAT-B tai 482°C, khéi

fiegng xiic tdc 6g, ty Ié Cat/Oil=4.

Téc 46 khéng
Xie tac gialn Cée LPG Xing LCO HCO
)
1 15,022 23,652 46,10 13,30 2,319
6 13,343 22,849 47,665 13,74 2,365
ECAT-A "8 - 1280 22,521 44,504 14,664 2,446
12 12,338 21,621 43,786 16,164 2,721
30 12,183 17,71 39,933 16,871 2,838
4 16,16 27,322 45,16 12,975 2,432
6 13,74 25,357 46,696 13,206 2,497
ECAT-B 8 13,09 25,097 42,751 14,17 2,80
L 12 12,802 24196 41,694 15,033 3,15
30 12,716 23,559 39,559 16,372 3,403
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D6 thj 2. Méi quan hé giita d¢ chuyén hod
va hiéu sudt LPG
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D6 thi 3. Mdi quan ké gita d5 chuyén hod
va hiéu suat xing
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D6 thi 4. Mbi quan hé giita do chuyen hod
va hiéu sudt tao LCO.
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D6 thi 5. Mdi quan hé giita dp chiyén hod va
hiéu sudt tao céc

Khi d% chuyén hoa ting, hiéu suét san
phém thay dbi khic nhau: hiéu sudt cbc,
LPG, xing ting d6i v6i ca hai mau xtc tac.
Hiéu suft xang ting dén mét gia tri cuc dai
sau d6 lai giam vi xay ra hién tuong
crackmg sdu. Xuc tac ECAT-B'voi bé mit
chét nén 12 (55 m*/g) 1a chit nén hoat dong
két hop véi tdm axit manh, xdc téc trg 1én
c6 hoat tinh cao gy bét loi 13 tao ra ham
lwong cbe va khi nhidu tir 6 lam giam d
chon loc cha xing, Con dbi voi xuc tac
ECAT-A bé mit chét nén nhé hon (32m%/g)
kém hoat ddng hon véi tdm axit manh yéu
hom tao ra it khi va cdc hon, lugng xing tao
ra nhiéu hon d6i véi mau xvic tic ECAT-B

Kha niing tao thanh khi va c8c thip nén
miu xtc tic ECAT-A ¢é thé [am viée duoc
trong nht"mg diéu kién khic nghiét hon va
do d6 c6 thé lam ting d¢ chuyén hod va cai
thién tri s& octan cia xing 1én rat nhidu

Nhén thay rang khi dd chuyen hoa4 téng
thi higu sudt LCO, HCO lai giam la mét
dleu t6t vi trén thuc té nguoi ta mong
mudn céc san phim nay s& chuyen hoa
thanh xAng, dong théi lai phai han ché duoc
hién tugng tao khi va ce nhidu. Khi téc do
khdng gian nhé din dén thoi gian Iuu lon
hon, & ‘trong ving nhiét d§ cao cang lau,
x4c sudt xdy ra cdc phan Ung bac hai lén,
Nghia 1a tao diéu kién thujn loi X4y ra cac
phan ting cracking tiép tuc cdc san phim
vira tao thanh. _

Khi tién hanh khao sat vé gia tri the do
khéng gian khéc nhau nhén thiy & gia trj 6L, !
hiéu sudt xing thu dugc vé6i ca hai miu xuic
tic 14 cao nhit ECAT-A (47,665 %khéi
lugng), ECAT-B (46,696 %khéi luong), do
chuyén hod tuong d6i cao ECAT-A
(85,161%), ECAT-B (83,230 %). Trén co s&
do s& chon gia tri nay dé nghién cinu tiép tuc
sy anh hudng cia nhiét do6 dén quéa trinh
cracking.

2. Anh hlr(mg ciia nhigt d9 tién hanh
cracking.

Thyc hién khao s&t sy anh huéng cia
nhiét d6 dén qud trinh cracklng trong
khoang nhiét do tir 482-530°C. Phan ing
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dugc tién hanh trcn 2 mau xic tac ECAT-
A, ECAT-B, véi téc do khong gian c¢b dinh
1a 6h!

Tir bang sb ligu va @3 thi cho thiy anh
huorng ciia nhiét 46 dén 5 chuyén hoa cia
qud trinh. Tai nhiét 49 thép 482°C, 46 chuyen
hod ctia xic tic ECAT-A cao hon so vdi xuc
tac ECAT-B.

Khi ting nhiét dd cracking, dd chuyén
hoa tang lién tuc Vol tbc d0 ting déng ke
Pbi voi ca hai mAu xuc téc quy luat thay d6i
nay ld nhu nhau. o vung nhiét 49 cao do
chuyén hod c6 tinh én dinh hon & ving nhiét
d6 thép. Nhu vay, nhiét d& cracking déng vai
trd quan trong trong vige chuyén hoa cin dau
thanh cac san phim khéc nhau.

Bdng 5. Anh huong cta nhiét dj cracking dén d chuyén hod véi toc dg khong gian ciia nguyén

liéu bing 6K, khoi lwgng xiic tdc=4g, 1y I¢ Cat/Oil=4.

PO
Xic tic Nhiét 4 Chuyén hoa Céc LPG Xing LCO HCO
(%)
482 25,161 12,299 25,357 37,933 13,74 2,365
500 85,328 12,802 30,947 43,0 3,148 2,351
ECAT-A 510 86,103 13,04 32,156 44,80 12,27 2,217
520 86,756 13,047 32,892 46,696 11,901 2,113
530 87,01 13,343 33,373 44,135 11.372 1,836
482 83,79 10,597 22,849 39.393 13,206 2,49
500 84,72 11,173 30,414 44,145 12,565 2.162
ECAT-B 510 85,67 11,428 31,58 45,8 11,249 1,9
' 520 86,2 12,19 32,52 47665 10,598 1,736
530 86,4 13,74 33,0 46,31 10,057 £,336
| — . r - E—
3 -ty
i —f g*s =,
“ / s ECAT-A, i e AT A
E -_.dr:c.n-a g 40 4 *‘E‘E"_TE}
g 'g as
3
80 | z
ATO 480 40 S00 510 520 530 540 30 4 .
Nhijt @4 phin img (oC) BS B5.5 86 B6.5 &7 s
. - - - B4 ehuybn hoa (%
Do thi 6. Anh huong cua nhiét dp cracking

dén d6 chuyén hod
Do phan tmg cracking xic tic 1a phan
{mg thu nhiét dién hinh nén chi nhiét dé cao
phan img d& dang xay ra, cic tAm axit trén bé
miit XUc téc trd nén hoat dong manh, din dén
mot loat cac phan {mg phu hodc ndi tiép xay
ra 1am ting d6 chuyén hoa clia nguyén lidu.

]
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Dé thi 7, Méi quan hé gma g chlryen hoda
va hidu suat LPG.

120

D6 thi 8, Mdi quan hé giita dé chuyén hod
va hi¢u suat xding
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Dé thi 9. Moi quan he gnra do chuyen hoa
va hiéu sudt LCO
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Dé thi 10. Moi quan hé giﬂ'a dg chuyén hod va -

higu suat HCO
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Dé thi 11. Mbi quan h¢ giira d chuyén hod
va hiéu sudt cic :

Khi nhiét do ting, d6 chuyén hod ting.
Theo chidu hudéng lic ddu san phdm xing
tang va dat cuc dai. Dén mét mirc d6 nao doé
rdi gidm xuéng. Su phén bd cic san phim
khi, long, cbc dién bién khic nhau. Luong
sin phim khi ting lién tyc. Diéu nay cho
thdy ring nhiét d5 gép phan lam cho su
chuyén hoa cin diu duge thuan loi tao ra
nhidu san phim khi va céc nhung khéng
thuan loi cho sy tao thanh san phim xang. O
nhiét dé cao c4c tim axit manh chiém wu thé
din dén qua trinh chuyn hoa sdu, l4m ting
d6 chon loc san phdm khi. Tuy nhién, khi
nhiét ‘dc} tdng cdc phdn ung béc hat nhu
dehydro hoa ciing ting, 1am ting hiéu suit
hydrocacbon thom v olefin trong san phim
lam tang tri s6 octan cha xing,

Véi miu xuc tdc ECAT-B véi bé mat
riéng 16n (182m%/g) 1am ting kha niing hip
phu hydrocacbon va c6 thé din dén qua trinh
cracking sdu, cracking thit c4p tao nhiéu san

phém khi va cbc. Do d6, lra chon chét nén
c6 bé miit ridng vira phai 1a tot hon ca.

Tir s lidu thuc nghiém nhan thdy ring
hiéu sudt xéng bit dAu giam nhanh & nhiét
d6 cao (>530°C). Do & nhiét d6 cao mot
phén xang vira tao thanh lai bj cracking tiép
tao san phim khi. Hiéu suit LCO, HCO
gidm trong ving nhiét do cao, LCO va HCO
dugc tao ra ngay ldp tirc tham gia vao céc
phan ng tiép theo. tao thanh céc sin phim
nhe va ¢6 thé ngung tu mdt phén tao cbc.
Chinh didu nay gop phan lam cho hiéu suft
san phim khi v céc ting lén.

Nghién cuu su anh huéng ciia nhiét do
dén qué trinh cracking cho thdy & nhiét o

'520°C cho hiu suit xing cao nhét voi miu

xtc tac ECAT-A (55,937%; d6 chuyén hoa
86,756%) miu xic tic ECAT-B (54,60%, dd
chuyén hoa 86,20%).

ITI. KET LUAN

Tir két qua thuc nghiém dua ra mot sb
két luén sau:

e  Véi mdu xiic tic cong nghiép cla hing
Albemarle-M§, dd tién hanh nghién
clru mdt sb didc trung clia xic tic nhu
téng dién tich bé mit riéng theo BET,
dién tich bé mat chit nén, dién tich bé
mit cta zeolit, nghién ctu kha ning
nha hdp phu NH; theo chuong trinh
nhiét 43, qua do xac dinh phan bd tim
axit va lyc axit.

o D tién hanh danh gi4 hoat tinh cua xtc
thc trén hé thdng MAT-5000 theo cdc
tiéu chuan ASTM D5154 va ASTM
D3907, két qua thu duoc cé dé chinh
xéc cao, tin ciy.

» D3 tién hanh khio sat sy anh huong
cla toc dd khong gian, nhiét db
cracking trén 2 méu xvc tic , két qua
nhir sau:
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* (5 the 49 khong gian t6i uu 6h™:
d6i véi min xac thic ECAT-A db
chuyén hoa 1a 85,161%, véi higu
sudt xang thu duge 1a 47,665%;
con di véi méu xic taic ECAT-B
46 chuyén hoi la 83,23%, hiéu
sudt xing 14 46,696%.

*  Nhiét d6 t6i wu 1a 520°C: xic tic
ECAT-A 14 86,756, hiéu sudt xing
1a 55,873%; Xic tic ECAT-B 4%
chuyén hoa 1a 86,2%, hiéu suit
xang 14 54,60%.

Qua qud trinh nghién ciru cd thé so bd
nhén thiy ring ca hai hé x1ic tac déu co6 hoat
tinh hoan toan phi hop véi ngudn nguyén
liéu 1a déu thé Su tir Den.
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