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MO DAU

Ngay nay, nhu cau vé nhién liéu ndi riéng va ning luong ndi chung
ngay mot ting, do d6 qué trinh cong nghé FCC duoc st dung ngay cang nhiéu
nén luong xuc tac FCC thai ra 1a rat 16n. Viéc xu 1y xtic tic FCC thai ngay
cang trd nén quan trong va duoc quan tim nhiéu hon. Trude day, xtc tic FCC
thai ra dugc xur Iy bang phuwong phap don gian 1a dong ran roi chén lap (nhu
mot loai rac thai nguy hai thong thudng). Gan dy, c6 mot sb cong trinh
nghién ctru str dung xuc tac FCC thai dé 1am vat liéu cho giao thong va xdy
dung. Tuy nhién, do gia thanh trong viéc ché tao cao nén loai vat liéu nay van
chua dugc tng dung rong rai, viéc ché tao chu yéu van duoc trg gia theo dat
hang cua cac nha may loc dau nham xur 1y chat thai nguy hai.

Hon nita, voi su phat trién ngdy cang ting cua cac phuong tién giao
thong co gidi va cac dong co, mady moc cong nghiép, ndng nghiép thi lugng
dau boi tron dugc sir dung ngdy mot ting va do d6 lwong dau bdi tron thai
cling ting tuong Gmg. Dau boi tron thai ndy néu thai ra méi trudng s& gy nén
6 nhiém tram trong. Mat khac, dau béi tron thai c¢6 thanh ph?m chu yéu la cac
hydrocacbon khéi luong phan tir 16n, do nhét rit cao va 1an nhiéu tap chat vi
vay khong thé sir dung truc tiép 1am nhién liéu.

Do vay, dé tai dat ra muc tiéu 1a “nghién citu céng nghé phuc hoi xiic
tac FCC thai dé lam xiic tdc cho qud trinh cracking dau nhon thdi thu nhién
liéu”. Nhu vay, dé tai khong nhiing xur 1y dugc van dé tan dung dugc nguén
xuc tac FCC thai 16n, tan thu dugc nhién liéu tir ddu mé ma con giai quyét

duoc bai toan xtr 1y chat thai nguy hai.



CHUONG 1: TONG QUAN

1.1. TONG QUAN VE CONG NGHE FCC

Céc qua trinh cracking, thoat tién dugc thuc hién khong c6 mat xuc téc,
nhung vé sau nhi€u chat xtc tac cracking lién tuc dugc nghién ctru va cai tién.
Hau hét chat xuc tac cracking la xuc tac axit. Sy phat minh ra xuc tac zeolit va

lién tuc cai tién cht xuc tac nay la thanh ty 16n trong linh vyc loc — hoa dau.

Céc zeolit xtic tac cho phan tmg cracking dau mé nhanh hon, hiéu qua
hon rat nhidu so véi chat xuc tic dang aluminosilicat vo dinh hinh trudc kia.
Zeolit 1a vat liéu aluminosilicat tinh thé, bén trong nod chira nhitng hé mao
quan dong déu co kich thudc c& phan tir [2]. Cau trac tinh thé va tinh chét bé
mat cua zeolit dugc xac dinh kha chinh xdc va rd rang, trong khi d6 cac tham
sO cAu tric cla cac chat xtc tac rin ¢ dang vo dinh hinh lai hay thay d6i va

kho xac dinh.

Ngay nay, v6i xtc tac zeolit Y siéu bén (USY) nguoi ta thuc hién trong
thiét bi phan ung kiéu reactor 6ng nho thang dung (reactor — riser). Trong
reactor — riser, cac hat xuc tac c6 kich thudc nho (20 — 200 um) [1] duogc
chuyén qua reactor rat nhanh nhd dong hydrocacbon héa hoi trong trang thai
lru thé (fluid), chat xtc tac va hydrocacbon tiép xtic nhau trong mot thoi gian

rat ngin (5 — 10 giay).

So dd nguyén tic ciia mot qua trinh cracking xuc tac trong cong nghiép
dugc thé hién ¢ hinh 1.1. So 6 gdm mét reactor chira 16p xic tic dong cling
mot bd phan tach hat xuc tac va san pham; mét thiét bi hoan nguyén xuc tac
va mot thiét bi chung cit dé tac san pham cracking thanh cac phan doan co
nhiét 46 s6i khac nhau va mot phan dau ning duoc hoi luu tro lai thiét b
cracking xtc tic. Mot sb thong sb cong nghé cuia qua trinh cracking xtc tac

x4y ra trong reactor 6ng dting duoc trinh bay trong bang 1.1.



Thiét bj phin tmg

e e P g

Khi thai _ .lCNngg o ‘:j
I'_‘| — I
| L - . r .
|II II[ Thiét bi u;’/ I Waphta Ehi thai
[ t4i sinh ¥ [ o —
[TB .
fchira | Th'T =
4 18t 1 Thon e
dinh c& — kﬁf -
' 1 1 K_hl.FCC
Ehéngkhif 1qc
v
Neuyén liéu

Lo gianhiét

—

Hinh 1.1: So' d6 nguyén tic ciia qua trinh cracking xic tac cong nghiép[3]

Bang 1.1: Mot s6 thong s6 cong nghé ciia qua trinh cracking xuc tic

Reactor
Nhiét d6 (°C)
- bay 550
- binh 510
Ap suat (atm) 3
Ty s6 xuc tac/nguyén liu 6
Thoi gian luu (s) 5-7

Thiét bi tai sinh xuc tic

Nhiét d6 trong xyclon (°C) 650 — 760

Ap suét ¢ day cua tang xuc tac | 3.5
dong (atm)

Tbc do dong pha khi (m/s) 60

Thoi gian luu ctia xUc tac (s) 30




Tu gitta thdp ky 1960 viéc tmg dung xuc tac zeolit & quy mo cong
nghié¢p da tao ra mot budc nhay vot trong cong nghé xuc tac cho cac qua trinh
loc dau. Cac xuc tac zeolit ¢6 hoat tinh, d6 chon loc gasolin va do on dinh rat
cao so v4i chat xuc tac aluminosilicat vo dinh hinh. Nho nhitng vu diém noi
bat cua chat xac tac zeolit ma tir 46 dén nay nhiéu sang ché va cai tién quy
trinh cong nghé cracking xtc tac di lién tuc trién khai. Hing UOP da ché tao
ra mot hé thiét bj phan tng méi voi cac phan ung cracking duoc thyc hién
trong mot reactor dang dng dung (reactor — riser). Hé thiét bi nay dem lai do

chon loc gasolin cao hon, khi va c6¢ gidm hon.

Bén canh quan tAm cai tién reactor phan Gmg, ngudi ta con quan tam cai
tién hé théng hoan nguyén xic tac. Trudc day hé thong hoan nguyén xuc tac
dugc thuc hién bang phuong phap dbt chay khong hoan toan nén van con
nhiéu céc bam trén bé mit xtc tic va khi thai chira nhiéu CO. T nim 1973,
hang UOP lap dit thiét bi hoan nguyén xtc tac mai c6 kha ning chuyén hoa
tryc tiép CO thanh CO,. Hé thiét bi hoan nguyén xiic tic ndy con lam giam

ham luong coc con lai trén xuc tdc do d6 1am tang chat lugng xuc tac.

Ttr cudi nhitng nim 1980, do kho khin vé ngudn dau mo, cac nha may
loc dau bat dau quan tam dén viéc ché bién dau nang hon, dic biét 1a can dau
ctia thap chung cat khi quyén. V&i nguyén liéu ning thi ham luong chat gay
ngd ddc xuc tac cao hon, dac biét 1a cac kim loai nhu vanadi, nicken, do do6
can phai c6 mot hé hoan nguyén xuc tac tét hon dé dap tng duoc doi hoi cong
nghé nay. Nam 1983, hang UOP gidi thiéu hé hoan nguyén xuc tac hai giai
doan, trong d6 giai doan mot 13 d6t chay cdc khong hoan toan sau do xuc tac
duoc chuyén sang giai doan tai sinh thwr hai, ¢ day, coe duge dbt chay hoan

toan dé thu dugc xtc tac co chat luong cao hon.
1.2. TONG QUAN VE XUC TAC FCC

Cac xtic taic FCC cong nghiép thuong duoc ché tao tir 3 — 25% (khbi

lugng) zeolit tinh thé trong mot chit nén la aluminosilicat vé dinh hinh



va’/hodc khoang sét. DPé bao dam ché do lam viée & trang thai luu thé trong
dong hoi hydrocacbon, dudng kinh hat xtic tic nam trong khoang 20 - 60pum
[1]. Zeolit phai dugc phan tan vao trong pha nén aluminosilicat dé tranh hiéu
ung nhiét cuc bo, dé 6n dinh hoat tinh xtc tac ciia zeolit nhd cu trac xép va

do axit khac nhau gitra zeolit va pha vo dinh hinh.

Nho sy khac nhau d6 ma xuac tac zeolit c6 hoat tinh cracking gasoil va do
chon loc gasolin cao hon nhiéu so vé&i xtc tac aluminosilicat v6 dinh hinh.
Ngay nay trong chit xtc tac FCC, ngoai cac hop phan co ban 1 zeolit Y dang
USY va pha nén 13 aluminosilicat vo dinh hinh, nguoi ta con thém vao céc
zeolit phu gia (voi ham luong tir 1 — 10% khéi luong) nhu HZSM-5, HZSM-
11... dé tang chi sé octan cua xing hodc gia ting ham luong olefin nhe trong

thanh phan ciia khi cracking, va thém mot s6 phu gia thy dong hoa kim loai [1].
1.2.1. Zeolit Y
a. Bdc diém cdu tric cuia zeolit Y
Zeolit Y 1a thanh phan quan trong nhat trong xtc tac cracking. Zeolit Y

¢6 cAu triic tinh thé gidng nhur mot zeolit ¢ trong ty nhién 1a Faujasite. Thanh
phﬁn héa hoc ciia mot don vi tinh thé co ban cia zeolit Y 1a:
Nasg[(AlO;)s56(S10,)136].250H,0 [1]

Tinh thé co ban cua Y ¢6 ciu trac 1ap phuong, thudc nhém dbi xing
Fd3m, khoang cich 6 mang a = 24,7 A’ Mat do vat liéu caa Y la 17,7
T/1000A° (s6 nguyén tir T cia t dién TO, (T = Si, Al) trong 1000 A*) rat
thap, chimg t6 Y 1a zeolit kha réng, bén trong chira nhiéu thé tich tréng [1].

b. Cdc phwong phap diéu ché zeolit Y ¢6 ty s6 Si/Al cao

Ttr cong thirc thanh phan hoéa hoc co ban ta c6 thé dé dang nhan thay ty
s Si/Al clia zeolit Y 1a:

Si0, _Si_136 _, 43
4l0, Al 56



Tuy nhién thuc nghiém chimg to rémg cac zeolit co cau tric tinh
thé kiéu faujasite co thé dé dang téng hop trong dleu kién thiy nhiét, véi ty s6
Si/Al bién @6i tir 1 — 2,5 [1]. Trong d6 zeolit ¢ ty sb:

1 <Si/A1 < 1,5 got la zeolit X

1,5 <Si/Al <2,5 goi la zeolit Y

Su phan loai nhu vay chi c6 tinh chat quy udc song no thé hién mot dac
diém vé d6 bén nhiét va do bén thily nhiét cua 2 loai zeolit d6. Vi lién két Si —
O bén virng hon lién két Al — O do d6 khi ting ty sb Si/Al thi ciu trac tinh thé
zeolit bén virng hon ¢ nhiét d cao hon trong su c6 mat cua hoi nudec.

Chinh vi thé, trong ché tao xtic tic FCC ngay nay, ngudi ta khong st
dung zeolit X va cac zeolit Y c6 ty so Si/Al thap. Cac zeolit Y ¢o ty s6 Si/Al
cao (> 2,5) dugc quan tdm dic biét khi ché tao xtic tac cracking [1].

Sau khi tong hop dugc zeolit Y ¢6 ty sd Si/Al ~ 2,5, ngudi ta thuong sir
dung cac phuong phap sau dé nang ty sé Si/Al ciia zeolit Y:

- Xt Iy nhiét va nhiét - hoi nudc

- Xt ly hoa hoc

- Két hop xtr Iy thiiy nhiét va xir Iy hoa hoc

- Tong hop truc tiép

* XU ly nhi¢t va nhiét hoi nuéc

Nung zeolit Y da trao d6i voi ion NH," trong méi trudng hoi nude dé
tach nhém trong t& dién AlO, ra khoi mang cdu trac cua zeolit. Qua trinh do
duoc tién hanh & nhiét do cao nhim phan huy céc lién két Si— O — Al tao ra
cac dang nhom ngoai mang va lam ting ty so Si/Al trong mang, lam giam
kich thudc 6 mang co sd. Do do dai lién két Si— O = 1,619 A’ cia Al-0 =
1,729 A°, do d6 khi ty s6 Si/Al tang thi khoang cach 6 mang co s¢ giam [1].

Trong qué trinh tach nhém bang nhiét — hoi nudc c6 thé 1am pha v& mot

phan cau truc tinh thé ctia zeolit, tao ra mot s6 dang oxit nhom, oxit silic,



aluminosilicat vo dinh hinh. Sé lugng va dang pha v6 dinh hinh tao ra phu

thudc rat nhiéu vao ty 1¢ Si/Al cua zeolit ban dau.
* Xur Iy hoa hoc

Zeolit Y ¢o ty sd Si/Al cao c6 thé duge diéu ché bang cach tich nhom tir
zeolit Y thong thuong bang cic tic nhin hoa hoc khac nhau. Trong truong
hop nay, su tach nhdm kém theo cac phan ing gitra zeolit va cac tdc nhan hoa
hoc. C6 thé ¢o hai trudng hop xay ra: vira tach nhom vira thé silic vao mang,
tach nhom nhung khong thé silic vao mang. Cac tac nhan tach nhom c6 thé 1a:
(NH4),SiF¢, SiCl,, tdic nhan selat (etylen diaminetetraacetic acid and salt),

halogen bay hoi, fluorin.
* Két hop xtr Iy nhiét va xir Iy hoa hoc

Phuong phap nay nhim chuyén zeolit Y dang amoni ban dau thanh dang
siéu bén bang cach xtr 1y nhiét tiép dén xir Iy hoa hoc dé tach nhom ngoai
mang. Xt Iy héa hoc c6 thé thyc hién bang dung dich axit (vi du HCI) hoic
dung dich bazo (vi du NaOH), mubi (vi du KF) hoic bang mét sd tac nhan
selat (vi du EDTA). Nhom ngoai mang ciing co thé loai bo bang cac phan tng

ran — khi v6i cac halogenua & nhiét d6 cao.
* Tong hop truc tiép

Hau hét cac zeolit Y thuong mai déu co ty sd Si/Al trong khoang 2,5 —
2,75. Viéc tong hop truc tiép zeolit Y ¢6 ty s6 Si/Al cao phu thudc vao nhiéu
yéu t6 nhu ngudn vt liéu, thanh phan gel, nhiét do va thoi gian két tinh, chat
tao cau trac hodc mam két tinh. Vi du ting chi sd Si/Al trong gel hodc thoi
gian két tinh 1am ting ty sé Si/Al trong zeolit. Thém sol silic vao gel
aluminosilicat 1am ting ty s6 Si/Al trong zeolit. Tuy nhién céc zeolit Y cé ty
sO Si/Al cao hon 3 — 3,25 chua thé thuc hién dugc & quy mod cong nghiép

bang cach tong hop truc tiép.

c. Cdc tinh chat co ban ciia zeolit Y ¢6 ty s6 Si/Al cao



- Ty s6 Si/Al trong mang tinh thé cao hon

- P bén nhiét va thuy nhiét tot hon

- Kha ning trao d6i ion giam

- Kich thudc 6 mang co s gidam

- Su phan bd ctia nhom trong hau hét cac zeolit USY 1a khong dong nhat
- P axit tong giam

- Lyc axit cua zeolit tdng

- Mat do¢ tam axit giam

1.2.2. Chit nén

Thanh phan quan trong thr hai ctia xtuc tac FCC 1a chat nén (pha nén).
Nhiéu pha nén c6 thanh phan twong ti thanh phan cta chét xuc tic cracking
duogc sir dung trude day khi chua phat hién ra zeolit, trong thoi ky chién tranh
thé gidi thir 2, dat sét xir 1y axit hodc aluminosilicat vo dinh hinh duogc s

dung lam xtc tac cracking.

Trong chat xuc tac FCC, zeolit dugc phan tan trong chit nén. Thanh
phén ctia chét nén va diéu kién ché tao chit xtc tac duge lua chon sao cho
chét xtic tac c6 hoat tinh va do bén thich hop.

a. Chirc nang vt Iy ciia chat nén

Chat nén cua chét xtic tac dam bao mot s6 chiic ning vat 1y quan trong
sau:

- Tac nhan két dinh: mot trong nhiing chirc nang chinh ciia chat nén 1a
lién két cac tinh thé zeolit trong hat xtic tac. Hat phai c6 d6 bén co hoc thich
hop, chiu duoc va dap giita cac hat va giira cac hat v6i thanh thiét bj phan

ung.



- Ho tro khuéch tan: chat nén dong vai tro nhu chat hd tro khuéch tan
cho cac phan tir nguyén liéu va san phdm cta qua trinh cracking. Chat nén c6
hé théng mao quan voi kich thudc khé 16n nén thuan lgi cho sy van chuyén
cac hydrocacbon dén va roi khoi bé mit zeolit. Cac hé théng mao quan cia
chit nén khong bi hong trong qua trinh xi@r 1y nhiét, nhiét-hoi nudc, hoan

nguyén xuc tac.

- Méi trudng pha lodng: chat nén c6 tac dung nhu mot méi truong “pha
loang” céc tinh thé zeolit trong mot thé tich vat liéu 16n hon nham diéu chinh

hop 1y hoat tinh xuc tac ciia zeolit va nham tranh cac phan ung cracking sau.

- Chét tai nhiét: chat nén c6 chirc nang nhu magt vat li¢u tai nhiét trong
cac hat xuc tac FCC. Nho kha ning tai nhiét tét ciia pha nén ma khong xay ra
hién tuong qua nhiét cuc bd, do do, cau trac tinh thé zeolit khong bi pha v

trong qua trinh cracking va hoan nguyén xuc tac.

- Chét thu gom natri: natri la mdt chat gay hai cho hoat tinh xuc tac, o
bén nhiét va thily nhiét cia zeolit. Nho kha ning trao doi ion trong pha ran,
cac ion natri trong zeolit c¢6 thé di chuyén tir zeolit dén pha nén va do d6 lam

gidm ham lugng natri trong zeolit.
b. Chirc nang xuc tdac cua chat nén

Ngoai chtc ning vat 1y, chat nén con cé chirc ning xtc tac. Chit nén
dong vai tro quan trong trong viéc cai thién tinh chat xtc tic cua chat xuc tac
FCC. Do d6 cac nha san xuit xtc tac da st dung cac chat nén hoat dong nhu
oxit nhom hodc aluminosilicat v dinh hinh. C6 thé chia chat nén thanh hai

loai:

- Chét nén c6 hoat tinh thép: xtic taic FCC néu chua cung mdt loai zeolit
va cting mot luong zeolit thi x{ic tic ndo c¢6 pha nén hoat tinh thap sé& tao ra it
cdc va khi hon. Anh hudng ciia pha nén dén gia tri octan cua xing la khong

dang ké. Tuy nhién vi kha ning tao cdc va khi thdp nén xuc tic FCC nay c6



thé hoat dong trong nhimng diéu kién khic nghiét hon va do d6 co thé tang do

chuyén hoa va cai thién chi s0 octan cia xang nhi€u hon.

- Chat nén c6 hoat tinh xtic tac cao va trung binh: cac chit nén nay c6
hoat tinh xtc tac cracking, nhung van yéu hon nhiéu so vé6i zeolit. Hoat tinh
ctia chit nén duoc tao ra 1a do bé mat riéng cao (> 150 m?/ g), c6 tinh axit bé
mit va mao quan trong khoang 50 — 150 A’. M6t chat nén hoat dong c6 thé

thuc hién cac chirc nang xuc tac sau:

+ cracking phén tir 16n trong phan doan day thap (chung cat), vi cac

hydrocacbon d6 khong thé khuéch tan vao bén trong mao quan zeolit.

+ Cai thién chat lwong LCO do ting ham luong hydrocacbon
hydrophatic, vi cac aliphatic ning ctia phan doan day duoc cracking dé dang

nho chat nén.

+ Nang cao dd bén cua xtc tac véi kim loai, vi chat nén c6 thé cracking
cac phan doan nang chtra kim loai va lién két voi kim loai nhd d6 bao vé

zeolit trude su tan cong cua kim loai.

+ Cai thién do bén cua xuc tac doi voi cac hop chat nito trong nguyén

li¢u cracking nho d6 tranh dugce ngd ddc boi cac hop chét cta nito.
+ Giam thiéu luong phat thai SO,

+ Cai thién tri sd octan cua xang do han ché tdc do phan ung chuyén

dich hydro

Xtc tac FCC c6 pha nén hoat tinh thudng dugce sir dung trong cac cong
doan ma ngudi ta khong thé tién hanh cracking trong nhiing diéu kién khéc
nghiét. Dudi nhitng diéu kién cracking binh thudng, chat nén hoat tinh c6 thé
gop phan gia ting d6 chuyén hoa va gia tri octan cua xang. Tuy nhién, chat
nén hoat tinh cling lam giam d¢ chon lgc, lam tang cde, khi khd va céc

olephin C;, C,.
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1.2.3. Cdc chit phu tro xic tic [1]

Nham nang cao chéat luong nhién liéu, san xuat gasolin nhiéu hon, dong
thot phai tao ra nhiéu san phém khéc, vi du nhu anken nhe nham phuc vu cho
cong nghi¢p hoa dau, cac chét phu trg dugc thém vao xtic tic FCC nhu zeolit
ZSM-5, zeolit B,... va mot s6 chat phu tro khéc.

a. Zeolit ZSM-5

Cong thure hoa hoc: Na,Al,Si0g6.,019.~16H,0 (n<27)

Zeolit ZSM-5 1a moét zeolit ¢6 ham lugng SiO, cao, ti s6 Si0,/Al,0; ¢
thé bién d6i tir 20 dén 8000. Ngoai tinh chat axit manh cua H- ZSM-5, zeolit
nay con c6 mot tinh chat néi bat 14 tinh chat chon loc hinh dang. Pay 1a yéu tb
then chdt 1am gia ting chi s6 octan ciia gasolin khi ZSM-5 duoc sir dung 14
chat phu trg cho xtc tac cracking FCC. Zeolit ZSM-5 thuc su 1a mot chét phu
trg hiéu qua cho xuc tac FCC dé lam ting gia trji octan cia gasolin va olefin
nhe, dac biét 1a propen

b. Cdc vit liéu rdy phdn tir (RPT) dan xudt tir AIPO,: SAPO, MeAPO,

MeAPSO

Theo mot s6 phat minh, vat liéu riy phan tir dang aluminophosphat va
dan xuit dugc thém vao xtic tic FCC nham 1am ting chi sb octan cia gasolin,

tuy nhién cho dén nay cac xtc tac nay chua dugc thuong mai hoa.
- AIPO4—1’1

Thanh phan héa hoc: xR.Al,0;.1,0-1,2P,05.4H,0 (R 1a chét tao cau tric
hitu co). Vat liéu AIPO4-n ¢6 dd axit bé mat rat nho nén bi han ché trong ché

tao chit xuc tac craking.
- Céc vat liéu SAPO, MeAPO va MeAPSO

Céc loai vat liéu SAPO, MeAPO va MeAPSO duoc diéu ché béng cach
thay thé dong hinh mot s nguyén t6 khac nhau vao mang AIPO,. Chang han,
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thém silic vao mang cAu tric cua hé aluminophosphat c6 thé tao ra vat liu
RPT mdi 1a silico aluminophosphat (SAPO). Viéc thay thé déng hinh mét sd
ion kim loai vao mang ciu trac AIPO, ¢6 thé tao ra MeAPO, con thay thé
déng hinh mét s ion kim loai vao mang cau tric SAPO thi lai tao ra vt liéu
MeAPSO. Céc loai vat li¢u nay khi dugc thém vao xuc tac FCC s€ lam tang
hiéu qua cua viéc st dung xtic tac thong qua viéc 1am ting chi sb octan cua

gasolin va nang cao tinh axit cua xuc tac FCC.
c. Cac loai vat lieu khac

Ngoai cac chit phu trg trén, ngudi ta con cb thé sir dung zeolit mordenit,
ZSM-11, ZSM-22,... hodc céc loai vat liéu mao quan trung binh lam chét phu

tro cho xuc tac FCC.

Tuy nhién, cho dén nay hé xtc tic ZSM-5/Y/pha nén 1a noi tréi hon ca
va dang dugc sir dung & quy mo cong nghiép cho cac qua trinh cracking tao ra
gasolin c6 chi s6 octan cao va nhiéu olefin nhe. Ngoai ra, cac chat phu trg
khac nhu mordenit, VPI-5, zeolit f va mdt s6 vat liéu mao quan trung binh
khac dang 1a muc tiéu nghién ctru dé ché tao ra cac chit xuc tac FCC méi
nhiam tin dung t6i da ngudn dau moé va nang cao chit luong san pham
cracking.

1.2.4. Cdc tinh chit vt ly quan trong ciia chit xiic tic FCC [1]

Nhiing tinh chét vat 1y quan trong nhét cta chat xtc tac FCC 1a d6 bén
nhiét va thity nhiét, bé mat riéng, khdi luong riéng, do tinh thé. Pay 1a nhiing
tinh chat quan trong anh huong dén hoat tinh xtc tac cta vat liéu. Ngoai ra cd
mot s6 tinh chét khac nhu d6 bén mai mon, phan bd kich thude hat va khoi

luong anh hudng truc tiép dén tinh chat co hoc clia xtc tac.
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a. Do bén nhiét va thuy nhiét

Viéc duy tri 6n dinh hoat tinh va d6 chon loc cua xuc tac trong qua
trinh hoan nguyén khic nghiét doi héi do bén nhiét va thay nhiét cao ciia xtc

tac FCC.

Do bén nhiét va thiry nhiét cua zeolit Y chiu tic dong cua ty sb Si/Al,
do tinh thé, dang ion trao d6i, ham luong ion natri con lai va kich thudce tinh
thé. PO bén nhiét va thuy nhiét ciia zeolit Y tang khi ty sd Si/Al ting, do tinh

thé cao va kich thuéc hat tinh thé 16n.

Noi chung, cac cation da hoa tri tao ra do bén nhiét va thuy nhiét cao
hon so v&i ion héa tri 1. Zeolit Y trao d6i véi cation dit hiém 1a zeolit bén
nhét.

Chét nén bén vimg dam bao mot do xbp 6n dinh cho xuc tac trong qua
trinh hoan nguyén, nghia 1a dam bao sy khuéch tan tét cho cac phan tir
nguyén liéu va cac khi hoan nguyén dén tan céc tinh thé zeolit.

b. D6 bén mai mon

Do bén mai mon 1a mot tinh chat quan trong vi:

- P bén mai mon quyét dinh ti 18 bo sung xtc tac méi vao xilic tic
dang hoat dong, do do, anh huong dén tinh kinh té cua cong nghé.

- Xtic tc c¢6 d6 bén mai mon kém co thé bi pha v& va thai mdt lugng
bui ddng ké vao méi truong.

- Anh huong dén tinh linh dong cua xuc tac trong thiét bi.

Ham lugng zeolit cling nhu kiéu va ham lugng chit nén tac dong truc
tiép dén do bén mai mon cia chét xtc tic FCC. Noi chung ting ham luong
zeolit ddn dén giam do bén mai mon. Hinh thé hoc cua zeolit cling anh hudng

dén d6 bén mai mon. Vi du, khi thay thé cac tinh thé zeolit Y dang tdm mat
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bang zeolit dang dia det (két tinh khi c¢6 mat ion K) s& lam ting d6 bén mai

mon cua xuc tac.
c. Thé tich mao quan va sy phan bo kich thuoc mao quan

Thé tich mao quan va su phan bd kich thuéc mao quan phu thudc vao
thanh phan, phuong phap diéu ché va qué trinh xir Iy nhiét va thiy nhiét cho
chit xuc tac. Zeoit Y 1a loai vat liéu vi mao quan véi duong kinh mao quan
®= 8A°, trong khi d6 Zeolit USY c6 ca hai loai mao quan nén nd ,,,,,jndong
vai tro quyét dinh tao ra thé thich mao quan va sy phan bd mao quan cia chat
xuc tac. Cac xtc tac duoc san xuat bang phuong phap t6 hop c6 thé tich mao

quan rong hon.

Su phan bé kich thude mao quan trong pha nén chat xtc tac dong vai tro
quan trong trong sy dinh hinh tinh chét xtc tac. Néu chat nén chira nhiéu mao
quan tuong d6i hep (@ < 100A°) thi c6 thé xay ra sy bit tic mao quan do sy
hinh thanh cbc va do d6 gy can tré khuéch tan dong thoi do bén thuy nhiét
ctia vat liéu khong cao. Néu chat nén chira nhiéu mao quan tuong ddi rong
(®> 200A°) thi thudng c6 bé mait riéng thip, 1am giam vai trd xtc tac cia
chat nén, déng thoi lam giam d6 bén mai mon cua hat xdc tic. Su phan bd
kich thudc mao quan tdi wu 1 sy phan bd cin bang giita cic mao quan hep va
mao quan rong con tuy thudc vao ngudn nguyén lidu va cac diéu kién
cracking cac nguyén lidu ning (dau cin). Su phan b kich thudc mao quan
ciia chat nén bi thay ddi khi thém cac chat khac vao, chéng han, taing ham
lugng ALOs trong gel tir 13 dén 25% c6 thé 1am ting thé tich va duong kinh
mao quan trung binh cua vt li¢u.

Céc diéu kién diéu ché chat nén ciling anh hudéng dén ciu triic mao quan,
n6ng do ctia hdn hop udt, pH, nhiét d0 phan tng, nhi¢t do va thoi gian lam
gia, su hién dién cua cac cation khac lam anh hudng dén thé tich mao quan
ctia chit nén.

Thé tich mao quan tir 20 - 600A° duge duoc xac dinh bang phuong phap
dang nhiét hdpphu Nito (ASTM D-4222 va D-4641) trong khi d6 thé tich cac
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mao quan tir 600-20000A° duoc xac dinh bang phuong phap porosimet thiy
ngan (ASTM D-4284). Thé tich mao quan ciing c6 thé duoc xac dinh bang
phuong phap hip phu nuéec.

d. Phdn bo kich thudce hat

Khi sdy phun ngudi ta nhan dugc cac hat xuc tac ¢ kich thudc nam
trong phan bd Gauss véi cuc dai khoang 60 - 80 pum, cac hat c6 dudng kinh
nho hon 40 um va dic biét nho hon 20 pm (hat min) hau nhu rét it boi vi
chung s& khong luu lai & trong thiét bi FCC. Cac hat 16n (>140 pm) khong t6t

cho su luan chuyén trong trang théi luu thé.

Cac diéu kién say phun quyét dinh phan 16n sy phan b kich thudc hat
xuc tac. Vi du, ting ham luong pha rin va do nhét ctia nguyén liéu sy phun
lam tiang kich thudc hat, khi ting ap suét hodc ting toc d6 cua dia phan tan
lam giam kich thu6c hat. Bang cach thay d6i diéu kién siy phun, véi chét xiic
tac c6 thanh phan hoa hoc nhu nhau nhung ngudi ta c¢6 thé nhan duoc su phan
bd kich thudc hat khac nhau, dap tmg yéu cau cu thé cia timg nha may loc
dau.

Sy phan bd kich thudc hat duoc do dira trén mdi quan hé giira cudng do
anh sang lazer voi kich thudce hat (ASTM D-4464) hoac béng ky thuat dién tu
(ASTM D-4438).

e. Khoi lwong riéng

Khéi lugng tiéng cua chét xuc tac 1a khoi lugng cia mot don vi thé tich
chat xtc tac c¢6 thé dugc biéu dién nhu 1a mat d6 khéi trung binh ABD (
average bulk density) hoac mat do lén chiat CD (compacted density), chiung
duoc xac dinh theo phuong phap ASTM D-4164 va D-4512.

Khéi lugng riéng clia chat xuc tac phu thudc vao thanh phan va phuong
phap diéu ché va diéu kién say phun. Khdi luong riéng ciia xuc tac cao thi do
x6p va thé tich mao quan khéng cao nhung tuy nhién thuong biéu hién d6 bén
t6t ctia chat xuc tac. Do d6, khdi lugng riéng ciing 1a mot dic trung vat Iy caa

chét xtc tac FCC.
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f. B¢ tinh thé

Do tinh thé thudng duoc xac dinh theo phuwong phap nhidu xa tia X
(XRD), biéu hién ham lugng cua zeolit trong xtc tdc FCC. Khi ham lugng
zeolit trong xuc tic FCC va mirc d6 hoan thién qua trinh két tinh zeolit ting
thi d¢ tinh thé XRD ciing tang. So sanh v&i do tinh thé XRD ctia mau xuc tac
can bang va miu xdc tic mai co thé biét duoc su pha v& cau trac va do bén
ciia chit xac tic. Xac dinh do tinh thé XRD thuong dugc thuc hién bang
phuong phap ASTM D-3906.

Tom lai: Chit xuc tac FCC can c6 nhitng tinh chat vat 1y can thiét dé
dam bao do bén co hoc va thuc chat d¢ dam bao do bén hoa hoc va xuc tac
ctia chét xtc tac. Cac tham sd vat 1y nay dong vai trd phat trién, bao vé va
tang tinh hiéu qua cua tam x0c tac trong qué trinh thyc hién phan Ung

cracking va hoan nguyén chat xuc tac.
1.2.5. Nghién ciru hoat tinh xuc tac cracking

Cracking xuc tac 1a mot qua trinh rat phirc tap. Viéc danh gia hoat tinh
clia mot chat xtc tac thuong gip rat nhiéu kho khan vi ngoai cac phan tng
cracking so cap con ¢6 nhiéu phan tng tht cip, bé mit chat xuc tac lai bi che
chin b&i mot 16p phu cdc 1udn bién d6i. Hoat d6 xuc tac bi suy giam lién tuc
theo thoi gian. Do d6 nhiéu khi s lidu danh gia chat xuc tac & quy mo phong
thi nghiém va thr nghi€ém cong nghi¢p khong phu hop nhau. Cé hai loai mo

hinh danh gid su suy giam hoat tinh chét xuc tac 1a[1]:
+ MO hinh suy giam hoat tinh xuc tac do sy hinh thanh coc

+ MBS hinh suy giam hoat tinh chat xuc tac theo thoi gian phan tng trong

dong (Decay model based on time on stream)

Su suy giam hoat tinh xuc tac c6 thé dugc giai thich bang hai nguyén

nhan: nguyén nhan hda hoc va nguyén nhan vat ly. Cac nguyén nhan vat 1y
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bao gom sy tu hop cac tdm xuc tac, su bit tdc cdc mao quan, ton that (gidm)

bé mat riéng... Nguyén nhin hoa hoc thudng phirc tap hon, co thé chia thanh:

- Ngo ddc thuan nghich: do su hép phu canh tranh cua céc tap chét trong
nguyén liéu. Su suy giam nay c6 tinh thuan nghich, nghia 1a c6 thé khoi phuc
tinh chat xtc tac bang cach khir hap phu chat ngd doc nhu théi khi N, xtr 1y

nhiét,...

- Ngd doc khong thuan nghich: boi cac tap chét trong nguyén li¢u (kim
loai,...). Xuc tac khi bj ngd doc khong thuin nghich khong thé phuc hoi bang

cach xu ly vat 1y hoac hoéa hoc.

- Tu ngd doc: 1a sy suy giam hoat tinh xtc tac do cac phan Grng mong
muon xdy ra. Pay la nguyén nhan chinh ctia sy suy gidm chat xuc tac

cracking.

Nhu vdy, trong qué trinh cracking, hoat tinh chat xuc tac ludn luon bi
suy giam. Su suy giam dé la do su ngd doc thuan nghich va khong thuan
nghich ciia mot s tap chat c6 trong nguyén liéu cracking, do sy che phu cua

cbe, do ngd doc boi cac tim xiic tic trong qua trinh phan tng.
1.3. TAI SU DUNG XUC TAC FCC

Xuc tac FCC cong nghiép thuong duoc diéu ché tir khoang 20% (khdi
lugng) cua zeolit tinh thé loai USY trong mot chat nén 1a aluminosilicat vo
dinh hinh va/hodc khoang sét [2]. Pé dam bao ché do lam viéc & trang thai
lru thé trong dong hoi hydrocacbon, kich thuée hat xuc tac ndm trong khoang
40 — 200 um thuong 1a 50 — 100 um. Zeolit dugc phan tan vao trong pha nén
dé tranh cac hiéu ing nhiét cuc bo, dé on dinh hoat tinh xuc tac cta zeolit nhd
cAu triic xop va do axit khac nhau gitta zeolit va pha nén. Ngoai ra, ngay nay
ngudi ta con thém vao cac zeolit phu gia (voi ham luong 1 — 10% khdi lugng)
H-ZSM-5, H-ZSM-11... dé gia ting chi s6 octan cua xing hoic ham lugng

olefin nhe trong thanh phan khi cracking va thém mét s6 phu gia thu dong hoa
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kim loai.

Xuc tac FCC thai ngoai thanh phan nhu xuc tac FCC con ¢6 thém céc
chat doc hai nhu coc, hydrocacbon chua chay hét va mot sb kim loai nang [2,

15 -23].

Bang 1.2: Ham lwong mdt sé kim loai trong xiic tic FCC thai va xic

tac FCC moi[15]

Ham luwgng kim loai
. Xuc tac FCC thai Xiuc tac FCC méi

(% khoi luwgng)

Si 23,89 23,5

Al 20,68 21

Fe 0,58 0,4

Ni 0,051 0,015

Ti 0,7 <0,5

Pt < 0,001 rat nho

A% 0,084 0,02

Nhu vy, xuc tac FCC thai ¢ dang rat min (kha niang gy bui 1a rat 16n)
dong thoi chtra nhidu thanh phan c6 kha ning gy 6 nhiém moi trudng. Mit
khac, cing voi nhu cau vé nhién liéu noi riéng va nang luong ndi chung ngay
mot ting thi qua trinh céng nghé FCC dugc sir dung ngay cang nhiéu nén
lugng xuc tac FCC thai ra la rat 16n. Vi vay, van dé xu 1y xuc tac FCC thai

ngay cang tré nén quan trong va dugc quan tim nhiéu hon [24].

Ban dau, xuc tac FCC thai ra dugc xir Iy bang phuong phap don gian 1a

dong ran roi chon lap (nhu mot loai rac thai nguy hai thong thuong)[27]. Tuy
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nhién, khi tong lugng xtc tic thai ndy ngay cang Ién thi viéc chon lap mat
dan tinh thuc té, gdy nguy hai cho méi trudng. Mit khéc, xtc tac FCC thai
van con ¢ nhiéu thanh phan va cac dic tinh k¥ thut quy nén viéc chon lap 1a
mot sy lang phi 16n. Do vy, trong khoang 15 nam tré lai ddy, trén thé gioi da

c6 nhiéu nghién ctru rng dung dé tai sir dung loai vat li¢u xac tac nay.

Véi thanh phan chinh 14 silic va nhém - thanh phan tuwong tu nhu trong
vat lidu giao thong (bang 1.3), di c6 nhiéu nghién ctru tng dung xuc tac FCC

thai dé 1am vat liéu lam duong [3-8].

Bing 1.3: Thanh phan chinh ciia xi ming va xic tic FCC thai (%

Kkhoi lwgng)[7]
Vit li¢u SiO, AlLO; Fe,0; CaO
Xi mang 25 7 3 60
Xiic tac FCC thai 45 40 0,5 <0,01

Trong cac nghién ctru nay, xuc tic FCC thai dugc sir dung 13 thanh phan
chinh cta bé tong trai mit duong. Ngoai ra, con sit dung mot sd chat két dinh
nhu voi hydrat hoa (voi da toi), tro bay, xi mang portland hodc hon hop cua
hai hay nhiéu chét két dinh trén v6i ham lugng 2 — 10% (khi luong) dé tao ra

bé tong trai mat duong.

Nghién ctru [8] di tim ra ring, khi xtc tic & dang min hay hat c6 kich
thudc tir 1 — 200 pm thi khi két hop véi chat két dinh s& ¢ kha nang chéng lai
cac tac dong ciia moi truong. Piac biét, nguoi ta da chimg minh rang khi phdi
tron voi hydrat hoa va xtic tac thai s& thich hop dé ung dung cho vt liéu
chdng thim chiu 4p luc nhu nén dudng. Khi xtc tac thai tron voi tro bay (fly
ash) va/hodc xi mang portland két hop véi mot lwong nho voi hydrat hoa sé
thich hop lam vat liéu c6 kha niang chéng thdm, chiu ap luc vira phai nhung

c¢6 kha nang dé& dang dinh hinh nhu dé xay dung dap, dé. Mot sb loai chat két
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dinh da dugc sir dung phdi tron véi xtc tac FCC thai dé ché tao vat liéu nhu
sau:
Bang 1.4: Mot s6 loai chit két dinh dwoc sit dung dé ché tao vit liéu

xay dung, giao thong tir xic tac FCC thai[5-7]

., Ham lwong chat két | Him lwong xic tac
Loai chat ket dinh . .
dinh (% khoi lwgng) | thai (% khoi lwgng)

Vi hydrat héa 4 96

V61 hydrat héa 7 93

Vo1 hydrat hoa 10 90

Tro bay (fly ash) 10 90

Tro bay (fly ash) 20 80

Xi mang Portland 4 96

Xi mang Portland 10(5+5) 90
+ tro bay

Qua trinh két khéi cua vat liéu dugc thuc hién theo tiéu chuan ASTM
D558, x4c dinh ham lwong am t6i wu va phuong phap dong ran theo ASTM
D698. Sau d6 cac mau vat liéu dugc ngdm trong nudc trong 4 gio va thir do
bén nén theo tiéu chuan ASTM D 1633. Két qua thir nghiém cac mau vat liéu

nhu sau:

MAu gdom voi hydrat hoa va xtc tac thai duge hoa cing trong 7 — 8 ngay.
D6 chiu nén trung binh cuia mau 4% voi hydrat héa va 96% xtic tac thai Ia
75,3 psi khi hoa cing trong 7 ngay va 98,2 psi khi hoa ctrng trong 8 ngay. Bo
chiu nén cua mau 7% voi hydrat héa 1a 455,9 psi khi hoa cting trong 7 ngay

va 528,7 psi khi hoa cimg trong 8 ngay. Do chiu nén trung binh ctia mau 10%
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vO1 hydrat hoa 1a 558,4 psi khi hoa cing trong 7 ngay va 717,2 psi khi hoa

cung trong 8 ngay.

Theo tiéu chuan My vé vat liéu nén duong 1a vat liéu phai dat do chiu
nén t6i thiéu 250 psi, nhu vy mau vat liéu chtra khoang 5% véi hydrat hoa

duoc hoa rin trong 7 — 8 ngay 1a thich hop[7].

Tai liéu [8] cho ring, c6 mdt luc lién két rat manh giira voi hydrat hoa
(tinh bazo manh) va cac hat xuc tac (tinh axit manh) tao thanh hon hop c6 do

lién két manh va bén viing dé€ tao nén do bén nén cao cua vat licu.

Céac mau vat liéu str dung tro bay va xi mang Portland lam chit két dinh
6 két qua thtr nghiém nhu sau: mau chira 10% tro bay c6 do chiunén la 10,5
psi khi hoa ran trong 7 ngay va 14,3 psi khi hoa ran trong 8 ngay. Mau chira
20% tro bay c6 d6 chiu nén 13,2 psi khi hoa ran trong 7 ngay va 20,6 psi khi
hoéa ran trong 8 ngay. Mau chira 4% xi mang c6 do chiu nén 13,2 psi khi hoa
ran chi trong 2 ngay. Mau chita 5% tro bay, 5% x1 mang c6 do chiu nén 33,6
psi khi hoa ran trong 7 ngay va 28,3 psi khi hoa ran trong 8 ngay. Rd rang, véi
d6 chiu nén nhu vay thi vat liéu nay khong du chat luong lam nén dudng, tuy
nhién loai nay co thé duoc ung dung dé lam vat liéu can do chiu nén nho
nhung gittr dugc hinh dang nhu vat 1i¢ xay dung dé. Vi duy, vat liéu lam dé

phai dam bao hinh ddng mit cit ngang trong khi do chiu nén chi can 5 — 7 psi.

Tom lai, vé mit k¥ thuat, xac tac FCC thai hoan toan c6 thé ung dung dé
ché tao vat lidu giao thong hay vat liéu xdy dung thong thuong khac. Tuy
nhién, do gid thanh trong viéc ché tao cao [7, 8] nén loai vat liéu nay van chua
duoc ting dung rong rai, viéc ché tao chu yéu van duogc tro gia theo dit hang
ctia cic nha may loc ddu nham xir Iy chat thai nguy hai.

Xuc tac FCC thai van c6 thanh phan va tinh chét gidng nhu xuc tac FCC
can béng, do vay co thé sur dung loai xtc tadc nay cho mot $6 qué trinh hoa hoc
khéc. Trong nghién ctru [9,10], nguoi ta phan tan thém kim loai hoat tinh Fe

va mot vai kim loai chuyén tiép khac trén chit mang 13 xtc tac FCC thai dé
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ché tao xuc tac img dung cho qua trinh tong hop Fischer — Tropsch. Tién hanh
phan tng trén hé thiét bi 1op xtc tac ¢ dinh véi cac diéu kién:

- Nhiét do: 250°C

- Ap suat: 1 MPa

-Ty 1l HyCO =1

- Téc d6 nap liéu: WHSV =0,77 h™".

Két qua thu dugc nhu sau:

Bang 1.5: P chuyén héa va dd chon loc ciia phan wng Fischer —

Tropsch trén xuc tac Fe/FCC[10]

D6 chuyén hoa ciia CO (% khdi luong) 36,6

Do chon loc san pham C; (% khéi luong) 26,6

Do chon loc san phém C,—Cy (% khoi luong) | 43,2

D6 chon loc san pham Cs' (% khéi lugng) 30,2

Pay 1a mot hudng nghién ctru rat kha quan, c6 thé tao ra nhién lidu véi
gia thanh ré hon. Tuy nhién hiéu suét thu nhién liéu 16ng truc tiép (phan doan
Cs") méi chi dat khoang 9%. Vi vdy, hién nay van c6 nhiéu nghién ctru tiép
tuc theo huéng nay dé ting cudng kha ning tng dung xtc tic FCC thai vao
cong nghiép hoa chit, nhién liéu va ning luong.

Xitc tac FCC thai voi thanh phan chinh 13 zeolite USY (chiém khoang
20% khéi luong), aluminosilicat va/hodc nhém oxit va mot sé chat gdy ngd
ddc xuc tac nhu cde, kim loai (V, Ni, Fe...) s& lam giam hoat tinh so vdi xtic
tac FCC ban dau [29 — 32]. Bang 6 so sanh mot s6 chi tiéu k¥ thuat chinh coa

xuc tac FCC thai so vo1 xuc tdc FCC mai[35].
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Bing 1.6: So sinh m{t s6 thong so k¥ thuit ciia xic tic FCC thai va

xuc tac FCC maoi

Chi tiéu k¥ thuéat Xic tac FCC thai | Xic tac FCC moi
Co hat (um) 40 - 150 40 - 150
Ham luong hat c6 kich thuéce | Khong dang ké <20

<40 um (% khoi lugng)

Dién tich bé mit riéng (Sger | 50 — 175 > 300
mz/g)
Téng thé tich 16 x6p (ml/g) 0,58 0,62

Nguyén nhan lam gidm hoat tinh cracking cua xuc tac FCC la do:

- Thir nhat: cac kim loai va coc bam lén b€ mat ctia xiic tdc va mao quan,
lam gidm khd manh bé mit riéng, din dén giam kha ning tiép xic gifta cic
hydrocacbon va céac tdm axit hoat tinh[36-38].

- Thir hai: cac kim loai nhu Fe, Ni, V... va coc la cac chat tac dong manh
hodc che phu cac tam axit hoat tinh, dan dén lam gidm manh s6 lugng tdm

hoat tinh kha dung, gay nén hién tuwong ngd ddc xtc tac[36-38,40,41].

Cédc 1a san pham phu khong mong muén ctia qué trinh céng nghé FCC.
Céc dugc hinh thanh do su ngung tu cua cac hydrocacbon & nhi¢t do cao tao
nén cac hop chit da vong ngung tu rat bén virng. Qua trinh tao cdc con duoc
xuc tién boi cac kim loai c6 mat trong dau moé bam vao xuc tac nhu Ni, V...
[11-14, 37,39]. Ngay nay, khi xu huéng tan dung cac ngudn nguyén liéu ning

hon, chit luong kém hon ngay cang ting thi lvong cde tao ra nhiéu hon.

Cac kim loai ning nhu Ni, V...luén c¢6 trong thanh phan nguyén liéu,

nhat 13 cac nguyén liéu ning [1,2]. Trong qua trinh phan Gng cracking, cac
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kim loai nay ti€p xtic v4i xtc tac va bam lén bé mat hodc trong mao quéan cua

xuc tac.

Vi vay, dé phuc hdi hoat tinh cho xtic tic FCC thai, can thiét phai loai bo
duge cbe va cac kim loai gay ngd doc manh, c6 ham lugng 16n nhu Fe, Ni,

V,...

Phuong phap phd bién nhat dé loai cdc 13 oxi héa hoan toan dudi dong
khong khi va/hodc oxi (phuong phap ddt cc). Mot sé nghién ciru[11-14], da
ddc trung tinh chat, thanh phan va ché d6 oxi hoa dé loai boé cdc. Cac nghién
clru ndy da chi ra rang, cAu tao thanh phan cua cdc khong chi c6 C, H ma con
c¢6 cac hop chét co kim loai. Cac hop chat co kim nay cha yéu 1a co cac kim
loai V, Ni, do vay, cbc kho c6 thé duge oxi hoa hoan toan thanh CO,. Dé ting
cuong kha ning oxi hda hoan toan cua cdc, ngudi ta da cho thém maot sé kim
loai c6 hoat tinh xuc tac oxi héa cao nhu Fe. Trong tai li¢u [14] nguoi ta da
phan tan thém hdn hop ctia Ce va Zr 1én xuc tic FCC dé hd trg qua trinh oxi
hoa hoan toan cua cdc. Trong nghién cru nay, chét trg oxi héa hoan toan cua
cde toi wu ¢ cong thire CegesZry3,0,. Oxit ndy dugc tim 1én trén xuc tac
FCC trudc qua trinh loai coc. Két qua thuc hién qué trinh oxi héa hoan toan

cde dugc thé hién trén bang 1.7 [14].

Bang 1.7: Kha niing loai cdc bang phwong phap oxi héa thong

thwong va phwong phap oxi héa cé sir dung chit tro oxi héa

Cey,63Zr1) 3,0,
Thanh phéan khi thai FCC Ceo.63Z10.320,/FCC
CO (umol/g xuc tac) 217 85
CO; (umol/g xtc tac) 550 916

Nhu vay, khi thém chét tro oxi hoa Ce 632103207, khong nhiing kha nang

chay hoan toan cua cdc ting 1én ma con 1am giam lugng CO trong thanh phan
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khi thai.

Qua trinh sir dung thém kim loai hoat tinh dé ting kha ning oxi hoa
hoan toan ciia coc tuy da ting kha nang loai cdc nhung lai tao ra thém lugng
kim loai khong mong mudn trén xuc tac. Cac kim loai nay lam giam hoat tinh
xuc tac cracking (gay ngd ddc xtc tac) va lam tang phan irng dehydro hoa cua
qua trinh cracking. Nhu vay, néu qua trinh phuc hoi xtc tic méi chi dimg lai
& giai doan d6t coc thi luong kim loai khong mong mudn lai ting cao. Do d6

hiéu qua ctia qua trinh phuc hdi hoat tinh xtic tac 1a khong rd rét.

Dé ting cudng kha ning phuc hdi hoat tinh cua xtc tic FCC, can thiét
phai loai bd cac kim loai gay ng¢ doc xuc tac nhu V, Ni, Fe... Cac nghién clru
[16-19] d3 st dung cac phuong phap khac nhau dé tach cac kim loai nay ra
khoi xtic tic FCC. Tuy nhién, van d& dit ra véi cic phuong phap nay 1a Al
trong xuc tic FCC ciing bi tach theo, cau trac cua zeolite USY bi pha hity va

hoat tinh xtc tac giam dang ké.

Nhu vay, van dé xir Iy cdc va tach kim loai trong xuc tac FCC thai c6
quan hé mat thiét voi nhau. Cac phuwong phap nghién ctru hién nay chua giai
quyét dugc triét dé ca hai van dé trén. Vi vay can tim ra phuong phap hay t6
hop céc phuong phap méi dé co thé phuc hdi duge cac dic tinh ki thuat cling
nhu tinh chat cta xtc tac FCC.

1.4. SU DUNG XUC TAC FCC THAI PE CRACKING DAU NHON
THAI THU NHIEN LIEU

Ngoai nhirng tng dung nhu da gidi thi€u ¢ trén thi mdt hudng nghién
ctru khac nham tdn dung ngudn dau thai ciing dugc tap trung nghién ctu.

V& co ban, thanh phan cua dau nhon thai twong tu nhu thanh phan cua
dau nhon méi chua st dung. Dau nhon c6 nhiét d6 soi tir 350 — 500°C, gém
cac hydrocacbon C;; — Css, tham chi c6 thé 1én t&i Cyo. Ngoai thanh phan

chinh 13 hydrocacbon thi trong diu nhon con c6 nhiéu cac hop chét di nguyén
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td cua nito, luu huynh, oxi va cac kim loai ndng nhu V, Ni, Pb... Bang 1.8 thé

hién cac hop phan chinh trong mot loai diu nhon thuong pham.

Bing 1.8: Thanh phan hydrocacbon trong dau nhon thwong pham|2]

Loai hydrocacbon % thé tich trong diu nhomn

n-parafin 13,7
Iso-farafin 8,3
Naphten 1 vong 18,4
Naphten 2 vong 9,9
Naphten 3 vong 16,5
Hydrocacbon thom 1 vong + naphten 10,5
Hydrocacbon thom 2 vong + naphten 8,1
Hydrocacbon thom 3 vong + naphten 6,6
Hydrocacbon thom da vong ngung tu va cac di 8,0
nguyén to

Sau quéd trinh st dung ¢ nhiét do cao trong dong co, mot phan
hydrocacbon s& bi oxi hoa tao thanh dang axit hitu co, thong thuong dau nhon

thai co tri s axit tong trong khoang 1 — 2 (mgKOH/100ml).

Ngoai ra, trong qua trinh thai ra tir dong co va trong qua trinh thu gom,
tdn chuia thi dau nhon thai bi 1An nude va céc tap chit co hoc khac. Vi vay,
dau nhon thai rat kho dugc tai sinh dé tai s dung lai véi muc tiéu 1am chat

boi tron dong co.

Hon nira, ngdy nay do dau thai dang 1a mot van dé cap thiét, gdy nhiéu
kho khan cho thi truong san XUAt va st dung dau nhon dong co. V&1 muc dich
thu hdi va tai sir dung dau thai (ca dau gdc khoang va dau m& dong thuc vat),
cin cua cdc bon bé chira xang dau, cdc chét thai hitu co... , nhiéu huong

nghién ctru qua trinh chuyén hoa diu thai thanh nhién liéu nhd qué trinh
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cracking xuc tac. Trong d6, huéng sir dung xuc tic FCC thai c6 nhiéu wu
diém vi khong nhirng tan dung dugc ngudn dau thai 16n, ngudn xuc tac thai

FCC dé thu nhién liéu ma con gitip gidm 6 nhiém moi truong.
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CHUONG 2: THUC NGHIEM
2.1. Phuwong phap nghién ciru
* Phuong phap nghién ctru phuc hoi xtc tac FCC thai

Qua trinh phuc hoi hoat tinh xuc tac FCC bao gdm qua trinh chu yéu la
loai coc. Phuong phap loai coc cho hiéu qua nhat 1a phuwong phap oxi hoa
hoan toan. Vi vdy, dé tai da tién hanh nghién ctru k¥ ludng qua trinh oxi hoa
hoan toan, loai cdc ra khoi bé mait xuc tac.

* Phuong phap tai st dung xuc tac FCC thai cho qua trinh cracking dau nhon
thai thu nhién li¢u

V6i dau nhon thai thu mua dugc trén thi truong, thiy rang nguyén lidu
chtra nhiéu céc tap chit nhu nudc, cin co hoc... anh huéng dén phan tng
cracking ciing nhu san pham thu duoc, do vy can tién hanh qua trinh xir Iy so
bo dé loai céc tap chat nay.

Qua trinh phan tng cracking dau nhon thai thi kiéu thiét bi phan tGng
cling nhu cac thong sd cua phan tmg nhu nhiét do, ty 1& xuc tac/nguyén liéu. ..
anh huong rat 16n dén kha nang phan mg ciing nhu san pham thu duge. Vi
vay dé tai can tién hanh nghién ctru chi tiét dé tim ra cac thong sé thich hop
cho phan ung.

San pham thu duoc 1a hdn hop ciia nhiéu phan doan, do vay can phai
tach cac phan doan va tinh ché san pham thu dugc dé dap tmg cac chi tiéu ky
thuat cta san pham.

2.2. Nguyén liéu, héa chit, dung cu

* Nguyén liéu:

- Xtic tac FCC thai tir nha may loc diu Dung Quét
- Bentonit (Viét Nam)

- bt sét (Viét Nam)

- Dau nhon thai: thu mua trén thi truong

* Dung cu:

- Tu say, ti nung
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Hinh 2.1: Ta sy Hinh 2.2: Lo nung
- Cot hap phu

Hinh 2.3: Cot hip phu

- Céc thuy tinh céc loai

- May khudy tir, may khudy can

- May ly tam

- Phéu loc, gidy loc, bom hut chat khong, binh hut chat khong

- Thiét bi phan tmg cracking: dung tich 3 lit c6 lip can khuay diéu khién bang
dong co. Toc d6 khudy duoc diéu chinh bang cong suat dong co khudy, cong
suat dong co khudy duoc diéu chinh bang bién tan. Trén dinh thiét bi phan

g ¢6 lap sinh han, dong nudc di trong éng dang rudt ga nam trong sinh han.
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Binh lay san pham cracking dugc lap kin véi ong dau ra cia san pham dé
tranh tiép xtic v6i khong khi gy nén hién tuwong oxi hoa.

2.3. Thuc nghiém

* Tai sinh xuc tac:

Xuc tac sau khi duoc sdy ¢ 110°C trong 5h dugc loai cde bing qua
trinh oxi hoa trong ti nung ¢ dng cép khi. Ong cap khi dugc nbi véi may nén
khi hodc binh khi oxi. Qua trinh tién hanh nhu sau:

- Cho 1kg xtc tac FCC thai vao cbc nung bang st chiu nhiét dung tich
2 1it voi bé mat thoang c6 kich thude 20cm x 20cm.

- Dong khi cdp vao ti nung c6 luu lugng 150 — 200 ml/h duge diéu
khién bang dong hd do luu luong khi.

- Nhiét d ti nung duogc dit theo ché do voi téc do ting nhiét do 1a 5 —
10°C/phit.

- Sau khi dat nhi¢t d6 thich hop, gitr tai nhiét do nay trong khoang 2 —
S5h (nhi¢t do va khoang thoi gian thich hop dugc nghién clru va trinh bay
trong phan két qua va thao luan)

* Xur ly so bo nguyén liéu:

Nguyén liéu dau nhon thai duoc xir 1y so bd bang cac phuwong phap:

- Loc qua vai loc va gidy loc: dau nhon thai duoc d6 vao phéu loc lap
v6i binh hat chan khong. Dau nguyén liéu sau xtr Iy dugc lay tir
trong binh hut con cac cén tap chit nam lai trén phéu loc.

- Ly tam: Nguyén liéu dugc cho vao thi loc sau d6 dugce cho vao may
quay ly tAm. Sau qua trinh ly tAm, cac cin tap chét con lai ndm trong
tai loc.

- Hap phu: 500 ml nguyén liéu duoc tron véi 30 — 50g chat hap phu
trong cdc thity tinh 11it. H3n hop duoc khudy va gia nhiét bang dung
dich parafin dén nhiét d6 thich hop trong khoang thdi gian thich hop
(nhiét d6 va thoi gian thich hop dugc nghién ciru ky trong phan két

qua va thao luan). Sau qua trinh khudy va gia nhiét, nguyén liéu
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dugc tach khoi hdn hop bang phuong phép ling sau d6 duoc loc
hodc ly tam.
* Phan ung cracking

- 1 — 1,5 kg nguyén liéu so ché duoc cho cung véi xuc tac FCC thai
phuc hoi vao thiét bi phan tng.

- Hon hop duoc khudy voi tée do 150 vong/phit tao thanh dang huyén
phu (rdn phan tan trong 16ng).

- Nhiét d6 cua phan tng duoc nang dan bang dién trg lap & vo thiét bi.
Nhiét do bén ngoai thiét bj va trong hdn hop phan tng dugc do bang cac cip
nhiét dién hién thi déng hd. Nhiét d6 dugc khong ché bang ro le nhiét tu dong
dong — ngit.

- Cic phan tir hydrocacbon sau khi bi cracking, bay hoi 1én dinh thiét
bi, qua sinh han, cac thanh phﬁn nang hon dugc ngung tu trong sinh han va di
vao binh chira san pham.

* Tach cdc phdn doan san pham

Hon hop san pham phan img dugc cat phan doan trén may Fischer. Qua
trinh thyuc hién nhu sau:

- Cho 3 — 5lit hdn hop san pham vao ndi chung dung tich 10 lit

- Hon hop duoc gia nhiét dén nhiét d6 350 — 370°C.

- Phan hoi bay 1én duoc di vao hé thong thap dia. Tai hé thong thap dia
nay, hdn hop san phim duoc tach thanh cac phan doan khac nhau nhu xing,
kerosen, DO. Phan can con lai trong ndi chung 1a nhién liéu FO.

* Tinh ché cdc san pham

Sau qua trinh ct phan doan, timg phin doan san phim duoc tinh ché
bang cach cho di qua cot hap phu chira chat hap phu thich hop. Céc chét hap
phu duoc sir dung nghién ciru 13 bentonit bién tinh, dat sét bién tinh, silicagel.
Cot hap phu duoc 1am bang dng thity tinh hodc 6ng nhya PVC. O dinh va day
cot co lap hé thong van c6 thé diéu chinh lvu lugng. Qua trinh tién hanh hap

phu tinh ché san pham dugc thyc hién nhu sau:
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- Nhoi chat hap phu vao cot hap phu, chat hap phu co thé & dang vién,
dang bot hodc tron 1an ca dang vién va bot.

- Nguyén liéu dugc cho vao binh chtra ndm trén dinh cot hap phu. Cap
nguyén liéu vao cot hap phu qua hé thong dudong 6ng va van diéu chinh luu
luong.

- San pham duoc 14y ra & ddy cot hip phu. Piéu chinh van lay san
pham sao cho ludn luén dam bao bén trong cot hip phu muc chat 1ong cao
hon 16p chat hap phu khoang 5 — 10cm.

2.4. Cac phwong phap héa Iy dic trung tinh chét xiic tac

Mot ) thong sb6 cua xuc tac can phai dic trung tinh chat dé phuc vu
nghién ctru 13 bé mit riéng, tinh chit mao quéan, phan bd kich thudc hat, ché
dd nhiét, dg axit. Trong do bé mat riéng va tinh chit mao quan dugc dic trung
boi phuong phap hap phu - nha hap phu nito (BET); kich thuéc hat duoc dic
trung bang phuong phap hién vi dién tir quét (SEM), d6 axit duoc dic trung
bang phuong phap TPD-NH;.

- Phuwong phap dang nhiét hap phu - giai hap phu N, (BET):

Phuong phap xéac dinh di¢n tich bé mat cua céac vat liéu rin dya trén gia
thuyét ctia Brunauer-Emmett-Teller va phuong trinh mang tén tic gia nay
(phuong trinh BET (1)). Phuong trinh nay duoc st dung rong rai dé xac dinh

dién tich bé mat vat liéu ran:

1 1 c-1( P
W[(PO/P)—I]:WmCJerC(FOJ 0
Trong d6: W 1a khéi lwong cua khi bi hip phu tai 4p suét twong ddi
P/PO.
Wm 14 khéi lwong cua khi bi hip phu tao nén mét don 16p trén
bé mat vat liéu ran.

C 13 hang s6 BET, lién quan dén ning luong hip phu trong don 16p
hap phu dau tién va két qua 1a gia tri d6 duoc dua ra kha ning tuong tac qua
lai gita chat hap phu va chit bi hip phu.

a. Phuong phap BET da diém
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Dbi v6i phan 16n chat ran, khi dung nito 1am khi bi hap phu thi phuong
trinh BET cho ta d6 thi biéu dién su phu thudc cta 1/[W(PO/P) — 1] theo P/P0O
c6 dang tuyén tinh trong ving giéi han dang nhiét hip phu — théng thuong
trong vung nay P/P0 = 0,05 — 0,35.[5]

Phuong phap BET da diém yéu cau t6i thiéu 3 diém trong ving 4p suat
tuong ddi thich hop. Sau d6 khdi luong ciia mot 16p khi bi hap phu duoc thu

lai tir hé sb gbéc s va hé s6 tu do i ctia dd thi BET:

e
e @)
B 1

e (3)

Do vay, khéi luong don 16p hdp phu Wm c6 thé thu duoc boi sy két hop
biéu thtc (2) va (3):

s+ 4)
Tt Wm c6 thé xac dinh duoc dién tich bé mat chit rin theo phuong

trinh:

oM (5)
Trong d6: Acs la tiét dién ngang clia phan tir hap phu
N 14 s6 avogadro (6,023.1013 phan tir/mol)
M 1a phan tir khéi cta chat bi hap phu
Khi nito dugc sir dung rong rai dé xac dinh dién tich bé mat vi tir khi cho
gia tri trung binh ctia hang s6 C (50 + 250) ddi voi phan 16n bé mat chat ran.
Dbi vai sy hap phu don 16p caa N2 ¢ 77K, tiét dién ngang ciia N2 14 16,2 A2
Dién tich bé mat riéng S cla chét ran c6 thé tinh duoc tir toan bo dién tich

bé mat St va khéi luong mau, theo biéu thic (6):
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(6)
b. Phuong phap BET don diém

Déi voi phép do dién tich bé mit thong thuong, phuong phap don gian
thudng dugc sir dung 13 chi dung mot diém trén dudng ding nhiét hap phu
trong ving tuyén tinh cta do thi BET. Khi dung N2 lam chét hip phu thi gia
trj hang s6 C ludn du 16n dé dam bao cho gia thiét rang hang sb tu do trong

phuong trinh BET bang 0. Do vay, phuong trinh BET ¢6 dang[4,5]:

W, - W(l_g]
’ (7)

Bang cach x4c dinh lwong N2 hip phu tai mot ap sudt twong d6i

P
—= 0,3j
(P 0 , c6 thé xac dinh khdi luong hp phu don 16p Wm khi dwa vao biéu

thirc (7) va phuong trinh khi li tuéng:

W :ﬂ(l_ﬁj
RT P, )

Toan bd dién tich bé mit sau d6 ¢ thé thu duoc tir biéu thic (5). D6 1a:

g PVNA_ (1-P/P))
! RT

Thuc nghiém dugc nghién ctru trén may: BET sortometter 201 — A cuia
phong thi nghiém trong diém cong nghé loc hoa dau.
- Phan tich nhiét vi sai TG-DTA:

Phuong phap nhiét trong lugng — nhi¢t vi phan (TG-DTA) 1a sy khao
sat thay doi trong luong mau va su bién ddi cac hiéu Umg nhiét theo nhiét do.
Dua trén cac hiéu tng nhiét (thu nhiét, toa nhiét) thu dugc trén gian d6 DTA
(do qua trinh tach nudc, chay, chuyén pha...) hodc su thay doi trong luong va

cac hiéu ng nhiét trén gian dd TG (do qué trinh tach cic chét bay hoi, chay)
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ta c6 thé phan doan su thay dbi thanh phan, cac hién twong chuyén pha,
chuyén céu tric ciia mau nghién ciru.

Thuc nghiém dugc tién hanh trén may Diamond TG/DTA cta phong
thi nghiém trong diém cong nghé loc hoa dau.

- Anh SEM:

Phuong phap hién vi dién tir quét dung chum tia dién tir dé tao anh mau
nghién ctru, anh d6 khi dén man huynh quang c6 thé dat d6 phong dai theo
yéu cau. Chum tia dién tir duoc tao ra tir catot qua hai tu quang s& dugc hoi tu
1én mau nghién ctru. Khi chum dién tr dap vao mau, trén bé mit mau phat ra
cac chum tia dién tir thir cip. Mdi dién tir phat xa ndy qua dién thé gia toc vao
phan thu s& bién ddi thanh mot tin hiéu anh sang, tin hiéu dugc khuyéch dai,
dua vao mang ludi diéu khién tao d6 sang trén man hinh dang bé mat mau
nghién curu.

Thuc nghiém dugc tién hanh trén may JMS-5410-Japan cua Vién Vé

Sinh dich té trung wong.
- Phuong phéap hap phu va nha hap phu theo chuong trinh nhiét @6 TPD-NH;:
Nguoi ta st dung NH3 nhu mot chat dugc hip phu bdo hoa trén cac tim axit
ctia bé mit, & khoang nhiét do hip phu héa hoc cta vat liéu ran, x6p. Khi ting
nhiét d6 tuyén tinh xay ra sy nha hap phu NH3. Luong khi NH3 giai hép phu
duoc dong khi tro dua dén detecto dé dinh luong.

Vay tdc do giai hép phu phu thudc vao nhiét d¢ theo phuong trinh:

Vmd0/dt = K00.exp(-E/RT)
Trong do:
- 013 do che phii bé mat ran.
- KO0lahésbtylé
- E la nang luong hoat hoa giai hap phu
- Vm la thé tich ctia mét 16p hap phu don phan tir NH3 tinh cho mot gam

chat ran & di€u kién ti€u chuan.
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Mat khac ta co:
do/dt = d6/dT(dT/dt)= B. d6/dT
Trong do : B=dT/dt
Tbc do nang nhiét d6 theo chuong trinh di dat : T=TO + Bt
Tu do: do/dt = -[K08.exp(-E/RT)/(BVm)]
Cuc dai ctia qua trinh hip phu theo nhiét do khi: d26/dT2=0
Tir d6, c6 tée d6 giai hip phu cuc dai tai nhiét d6 Tmax (Tm)
(d6/dt)Tm = -E6/RT2m
Mait khac: (d6/dt)Tm = -[ K0O.exp(-E/RT)/(BVm)]=-E6/RT2m
Do d6 ta ¢6 —E/RT = In(E/RT2m) + In(BVm/KO0)
C6 thé viét dudi dang: 2In Tm — Inp = E/RT + In(EVm/KO0)

Phuong trinh ndy cho thdy nhiét d6 giai hdp phu Tm phu thudc vao
phuong trinh héa nhiét 46 B. C6 thé vé do thi co truc tung biéu thi gia tri 2In
Tm — In, truc hoanh 1/Tm dé x4c dinh E va Vm. Hé s6 goc 1a E/R va hang s6
b = (EVm/KO0) tir d6 xac dinh nang luong hoat héa E va Vm/K0. Nhu vay
dang duong cong giai hap phu & cac Tm khac nhau cho ta biét nang lugng
hoat hoa giai hip phu khac nhau va do d6 luc axit bé mit khac nhau. Cac tim
co luc axit manh s€ c6 Tm, E 16n va nguogc lai. Téng dién tich pic NH3 cho
biét lugng khi bi hap phy va tir 6 c6 thé tinh dugc nong do H+ (sb tam axit)

trén mot don vi khdi lugng xuc tac.
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CHUONG 3: KET QUA VA THAO LUAN

3.1. Céc két qua diic trung tinh chit xic tac FCC thai
3.1.1. Pac trung kich thudc hat xuc tac

- = @

S4800 10.0kV 8.6mm x400 §

Hinh 3.1. Anh SEM ciia miu xtc tic FCC thai

Anh SEM cua méu xuc tac cho thiy cac hat xuc tac co kich thudc nam
trong khoang 40 — 100pum, kich thudc nay la twong tu nhu xuc tac FCC
thuong mai maoi. Nhu vy, xac tdc FCC thai loai nay chua bi v& vun trong qua
trinh phan trng va tai sinh xuc tac.

3.1.2. Pic trung vé do axit clia xiic tac

Trén gian do hinh 3.2 cho thiy c6 3 pic & cac nhiét do giai hap phu la
184,3°C, 297,4°C va 587,9°C tuong ung véi cac tdm axit yéu, trung binh va
manh. So sanh véi gian @ TPD-NH; cua xuc tac thuong mai méi (hinh 3.3)
thdy c6 su twong dong. Nhu vay, do axit ciia xic tic FCC thai giam khong
dang ké so véi xtic tac thuong mai méi. Do d6 c6 thé s dung xtc tac FCC

thai ndy cho qua trinh cracking dau nhon thai thanh nhién liéu long.
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TCD Signal {a.u ) vs. Temperature

TCO Signal {au.}- TPD NH3_10 Cimin

| \

Tom Sigrel

Temparaturs {*C}

Hinh 3.2: Gian d6 TPD-NH; ciaa xuac tic FCC thai
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Hinh 3.3: Giin d6 TPD-NH; ciia xiic tic FCC thwong mai (s6 liéu ciia

nha cung cap xic tic)
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3.1.3. Pic trung vé bé mit riéng va mao quan
Bang 3.1: Dién tich bé mit riéng ciia xtic tac FCC thai sau thiét bi tai sinh
thir nhat
BET Specific Surface Area Analysis

for

on
14/03/2010

File: C:\Program Files\betwin\data\AANH HAI\DTH-01-001.txt
Sample ID: DTH-01-001

BET Specific Surface Area = 80.492921 m2/g

BET Vm Value = 47.152920

BET C Value = 142.971308

Slope = .021059 cc/g

Y-Intercept = .000148 cc/g
Correlation Coefficient = .999796

Bang 3.2: Dién tich bé mit riéng ciia xtic tac FCC thai sau thiét bi tai sinh

thw hai

BET Specific Surface Area Analysis

for

DTH 01 002
on
20/03/2010

File: C:\Program Files\betwin\data\AANH HAI\DTH-01-002.txt
Sample ID: DTH-01-002

BET Specific Surface Area =120.451630 m2/g
BET Vm Value = 50.585383
BET C Value = 144.497785
Slope = .019632 cc/g
Y-Intercept = .000137 cc/g
Correlation Coefficient = .999793

So voi bé mit riéng cua xuc tic FCC méi (150 — 180 m?/g, s6 liéu nha
cung cap xiic tic Gracedavidson) thi sau qua trinh phan tmg FCC, bé mit riéng
ctia xtc tac di giam di khd nhiéu, nhat 14 v6i xac tac moi chi duoc tai sinh 11an
(sau thap tai sinh thir nhét), nguyén nhan chu yéu 1a do cbc bam trén bé mit

xuc tac.
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Hinh 3.4: Phén b6 kich thuéc mao quan ciia xic tic FCC thai

Su phan bd kich thuéc mao quan cua xtc tic FCC thai cho thdy duong
kinh mao quan ctia xtc tac phan bd trong khoang rat rong (tir 15 dén trén
300A"), day 1a duong kinh mao quan cua cac chat xuc tac va chit nén dang
aluminosilicat vo dinh hinh.

3.1.4. Pic trung vé ham lwong Kim loai tap chat

Trong qua trinh phan tng, cac kim loai tap chat c6 mit trong nguyén
lidu tiép xtic va bam lén bé mat xiic tic. Cac kim loai tap chat ndy mot mat
che phu, thu dong hoa cac tam hoat tinh gdy ngd doc xtc tac, mat khac, chinh
cac kim loai nay thuc diy cic phan ung khong mong muén cia qua trinh
cracking, do d6 lam giam d6 chuyén hoéa ciing nhu d6 chon loc san pham cua
phan ung. Mat khac, cac kim loai tap chit bam 1én bé mat 1am giam bé mit
riéng cling nhu kich thudc mao quan cua xuc tac, lam gidm kha nang phan
ung. Vi vay, dac trung ham lugng kim loai tap chét trong xuc tac la yéu tb
quan trong dé so bd danh gia kha ning tai st dung xtc tac cho qua trinh
cracking dau thai.

Cac sd lidu ¢ bang 3.3 cho thidy ham luong cac kim loai tap chét trong
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xtc tac FCC thai déu tang lén so vdi xtc tdc FCC méi. Trong do, ddc biét l1a
V va Ni da ting manh (tir 0,02% 1én 0,084% d6i voi V va 0,025% 1én 0,051%
dbi véi Ni). Cac kim loai V, Ni nay anh huéng manh dén ciu tric cua zeolit
(thanh phan hoat tinh cta xuc tic FCC) do d6 anh huong dén kha niang phan
ung cracking cua xuc tac.

Ngoai ra, ham lugng cac kim loai tap chét trong xuc tac FCC tang s¢€
lam ting cac phan ing phu nhu hydro hoa/dé hydro héa, diéu nay s& lam xic
tac khong con phu hop voi qua trinh FCC dé san xuét xdng nhung véi cac
ham lugng kim loai tap chit nhu vay van c6 thé phu hop véi qua trinh
cracking dau nhon thai dé thu nhién liéu ning hon nhu kerosene, DO va FO vi
qua trinh cracking dau nhon thai dé thu dugc cac phan doan ning hon xing
can cac diéu kién ky thuat, thong s6 cong nghé “mém” hon so véi san xut
xang.

Biang 3.3: Ham lwong mdt s6 kim loai tap chat cé trong xiic tic FCC thai

va xuc tac FCC mai

Ham luwgng kim loai Xuc tac FCC thai Xuc tac FCC moi
(% khoi lwong) (s0 liéu ciia nha cung

cap)

Fe 0,58 0,4

Ni 0,051 0,025

Ti 0,7 <0,5

Pt <0,001 rat nho

\Y% 0,084 0,02

3.1.5. Pic trung vé ham lugng cbc
Pbi v6i nha may loc dau Dung Quat thi xtc tac FCC duoc rat ra ¢ hai

giai doan 1a: sau thap tai sinh xtc tac thir nhét va sau thap tai sinh xuc tac thir
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hai, truéc khi quay lai thiét bi phan tmg. Trudc khi di vao thap tai sinh thir
nhat, ham lugng cbc chiém khoang 7,5% (ddi v6i nguyén liéu chia dau thd
Trung Pong), qua trinh d6t cde thiéu oxi & thap tai sinh thir nhit da loai dugc
70% cbc va di loai dugc gan nhu hoan toan hydro trong cc. Qua thap tai
sinh thr hai, cdc trong xtic tic dugce oxi hoa hoan toan ¢ nhiét do cao (700 —
800°C) trong moi trudng du oxi. Tuy nhién, sau ca hai giai doan tai sinh, van
tdn tai mot luong cde khong thé oxi hoa hoan toan bam trén bé mat xtc tac.
Loai cbc nay 1a loai hydrocacbon rat giau cacbon (ty 16 C/H rat cao) va ¢ thé
loai cbe nay da duoc két hop voi cac kim loai tap chit tao nén dang rat bén
nhiét va oxi hoéa[1]. Tuy nhién, ham lugng cbc nay rat thap (thuong <0,5% k)
nén anh hudng khong 16n dén chat lugng xtc tac cta qua trinh cracking nhat
1a khi tmg dung cho qua trinh cracking dau nhon thai dé thu nhién liéu 1ong
nang hon xang.

3.2. Nghién ctru qua trinh loai céc

Déi tugng nghién ctru 13 loai xtc tac FCC duogc ldy ra sau thap tai sinh
thtr nhat (méi loai 70% cdc) va loai xtc tac sau khi thyc hién qua trinh
cracking dau nhon thai trong nghién cuu.

Can cta qua trinh cracking diu nhon thai 13n trong xtc tac va bam lén
bé mat xtic tac voi thanh phan chil yéu 1a cac hydrocacbon ning c6 thanh
phan tuong tu nhu véi cde bam trén xtc tac. Vi vAy qua trinh loai cdc cho xtc
tac thai cling 1a qua trinh xur 1y c@n cia qua trinh phan Ung.

3.2.1. Anh hwéng ciia nhiét dp ciia qud trinh dot coc

Céac nghién ctru so bd ctia nhom tac gia dé tai cling nhu cac nghién ctru
[1-5] cho thay khi nhiét d6 qua trinh ddt cc thip dudi 600°C hodc cao hon
900°C thi hoic 1 cbc bi oxi hoa khong dang ké hodc 1a anh huong dén ciu
tric cua xuc tac. Do vay, nhiét 46 khao sat qua trinh d6t coc duoc lya chon

trong khoang 600 — 850°C. Két qua nghién ctru dugc thé hién trén bang 3.4.
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Bang 3.4: Anh hwéng ciia nhiét dd dén qua trinh dét cdc

Nhiét @6 | Xuc tac sau thap tai sinh thir nhat Xue t.a ¢ sau khi phin ung

CC) _ } crzg\ckltlg t.l:\ong nghlenzcu’u

Bé mat riéng Sger (Mm”/g) Bé mat riéng Sgpr (Mm”/g)

Chua dét 80 65

600 90 93

650 102 100

700 120 120

750 123 120

800 123 125

850 123 125

Khi nhiét d6 dot coc ting thi kha ning cdc bi oxi hoa thanh CO, ting
dan dén luong cdc bam trén bé mit va mao quan cua xuc tac giam do d6 bé
mat riéng cua xdc tac ting. Nhu vay co thé gian tiép danh gia kha ning loai
cdc théng qua bé mit riéng cia xic tac.

Céc s6 liéu ¢ bang 3.4 cho thdy khi nhiét d6 ting tir 600°C 1én 700°C
thi bé mit riéng ting manh. Tiép tuc ting nhiét do d6t coc qua 750°C thi bé
mat riéng tang khong déang ké. Nhu vay, nhiét do thich hop cho qua trinh dot
cde cua xtc tac FCC thai 1a khoang 700 — 750°C. Lua chon khoang nhiét do
nay dé tiép tuc khao st cac yéu t6 anh huong dén qua trinh dbt cdc.

3.2.2. Anh hwéng ciia thoi gian dét coc

Thoi gian d6t cde duoc khao sat trong khoang 1 — 5 gio. Céac két qua
nghién ctru duoc thé hién trong hinh 3.5.

Céc s6 lidu hinh 3.5 cho thay khi thoi gian d6t coc ting dén 3 gid thi bé
mit riéng ting dang ké, tiép tuc ting thoi gian dbt cdc thi bé mit riéng khong

tang. Do vy, thoi gian d6t cdc 3 gior 1a di dé cde bi oxi hoa hoan toan.
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Hinh 3.5: Anh huéng ciia thoi gian dét coc dén bé miit riéng ciia xic tac
3.2.3. Anh huong ciia qud trinh bé xung oxi/khong khi trong qud trinh dot
coc

Pé ting cudng kha ning oxi hoa hoan toan cua coc, can bo xung khong
khi va/hodc oxi trong qua trinh d6t cdc. Anh hudng cia sy bd xung oxi hodc
khong khi trong qua trinh dét céc dén kha ning loai coc dugc thé hién trong
bang 3.5.

Bang 3.5: Anh hwéng ciia sw bo xung oxi hodc khong khi trong qua

trinh dot coc dén kha ning loai coc

Ché dp dét Bé mit riéng Sggr (m?/g)
Nung tinh 110
Nung trong dong oxi 140
Nung trong dong khong khi kho 135

Nhu vay qua trinh d6t cdc ciia xuc tac trong dong oxi hoic khong khi tot
hon nhiéu so v6i ché d6 nung tinh. Cac sb liéu trong bang 3.5 ciing cho thay
qua trinh dt cdc trong dong oxi tét hon so voi trong dong khong khi. Tuy
nhién su khac biét 1a khong dang ké, do vay, ching t6i Iyra chon ché do ddt cde

trong dong khong khi vi lya chon nay cho chi phi thip hon, dé thuc hién hon va
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c¢6 thé ap dung dugc véi quy mo 16n hon trong khi vin dam bao yéu cau k¥
thuat va chat lugng xtc tac thu dugc.
3.2.4. Pic trung tinh chit xiic tic FCC sau qud trinh xi Iy coc

Hinh 3.6 cho thay, sau qua trinh xir Iy cdc, kich thudc hat cua xiic tac
nam trong khoang 40 — 100pm, gan nhu khong thay d6i so vé6i trude khi xt
1y. Nhu vy, qué trinh xt 1y cdc khong 1am cho cac hat xuc tic bi v& vun hay
két tu lai voi nhau. Két qua dic trung hdp phu - nha hp phu nito (bang 3.6)
cling cho thdy, sau qua trinh d6t cdc thi dién tich bé mat riéng d ting 1én
dang ké (dat 135 m%/g), diéu nay cho thay 1a cdc di dugc loai gan nhu hoan
toan ra khoi xtic tac. Su phan bd kich thudc mao quan trén hinh 3.7 cho thay
khong c6 sy thay doi nhiéu so véi xiic tac trudc qua trinh tai sinh. Diéu nay
chimg t6 cdu trac mao quan ciia xic tac da it bi anh hudng boi qua trinh tai
sinh xtic tac (d6t cdc). Gian 6 TG/DTA (hinh 3.8) cho thiy, ngoai mat nudc
vat 1y (khi nhiét do ting dén khoang 120°) thi khong thiy c6 cac pic téa nhiét
hay thu nhiét ciing nhu sy giam khdi lwong khi ting nhiét d6 dén 900°C cua
mau xuc tac FCC sau khi d6t cdc. Piéu ndy mot 1an nira khang dinh 1a coc da

duogc loai gan nhu hoan toan ra khoi xtc tac.

Fa

S4800 10.0kV.8.6mm x400 SE(U) 3/19/2010 10:03 = 100Um

Hinh 3.6: Anh SEM ciia xiic tac FCC thai sau qua trinh dét cdc
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Bang 3.6: Dién tich bé mit riéng ciia xiic tic FCC thai sau tai sinh

BET Specific Surface Area Analysis

for

on
4/6/2010

File: C:\Program Files\betwin\data\AANH HAI\DTH-01-011.txt
Sample ID: DTH-01-011

BET Specific Surface Area = 135.658705 m2/g
BET Vm Value = 55.451612
BET C Value = 88.236145
Slope = .017829 cc/g
Y-Intercept = .000204 cc/g
Correlation Coefficient = .999876

*Sizs Distri. by Valume ve. Diameter « DM &dsarptian®

“Average Pore Dizmeter, Angstrams”

Hinh 3.7 : Phan b6 mao quén ciia xic tac FCC thai sau qua trinh dot coc
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Hinh 3.8 : Gian d0 TG/DTA ciia xiic tac FCC thai sau qua trinh dét céc

Sau qua trinh nghién ctru, tim ra dugc cac diéu kién va quy trinh thich
hop nhét dé oxi héa hoan toan, loai cde ra khoi xtc tac FCC thai, ching t6i da
tién hanh thuc hién tai sinh 30 kg xuc tac FCC thai dé sir dung lam xuc tac
cho qua trinh nghién ctru cracking dau nhon thai thu nhién liéu long.
3.3. Nghién ctru qua trinh xit 1y so' by nguyén liéu diu thai

Nguyén liéu dau nhon thai duoc thu gom tir mot sd gara 6 to va trung
tAm sira chita xe may trén dia ban Ha Noi. Nguyén liéu nay khong chi bi bién
tinh va 14n tap chét trong qua trinh sir dung bdi tron dong co ma con bi 1an tap
chat trong qua trinh thu gom va ton chira tai cac gara 6 to, trung tAm stra chita
xe mdy. Vi vy, can thiét phai thyc hién qua trinh xir Iy so bd nguyén liéu dau
vao trudc khi thuc hién qua trinh cracking.
3.3.1. Mt sé ddic trung tinh chit cia diu thdi

Mot sb dic trung tinh chit co ban ciia diu nhon thai 1am nguyén liéu

cho nghién ctru qua trinh cracking dugc thé hién trong bang 3.7.
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Bang 3.7 : Mot sé diic trung tinh chét co ban ciia nguyén liéu dau nhon thai

Chi tiéu Két qua phén tich
Maiu sic Xéam den
D6 nhét & 40°C (cSt) 75,5
Ham lugng nude (%kl) 2,15
Can co hoc (%Kkl) 0,42
Tri sb axit tong (mgK OH/g) 1,54

3.3.2. Nghién civu qud trinh tich logi tap chit co hoc

Nguyén liéu dau nhon thai thuong chira cac tap chit co hoc nhu cac hat
kim loai, bui, dat, cat..., cac tap chét nay dé dang bam lén bé mat xuc tac gay
mat hoat tinh nhanh. Vi vy, truéc khi cracking, nguyén liéu can phai duoc
lam sach so by céc tap chit co hoc. Mot sd phuong phap loai tap chét co hoc
dugc ching t61 nghién ctru nhu sau:

- ling, loc bang vai loc va gidy loc

- ly tam

- sir dung bentonit, dat sét dé xur 1y so bg sau do6 dugc loc qua vai loc

hodc ly tam.

Thuc hién cac thuc nghiém so b véi cac phuong phap trén, ching toi
rat ra mot s6 két luan nhu sau:

Phuong phap ling va loc qua vai hodc gidy loc ¢6 uu diém la yéu cau
vé thiét bi va thuc hién don gian tuy nhién qué trinh doi hoi rat nhiéu thoi
gian va hiéu qua tach loai tap chat khong cao.

Phuong phap ly tim c6 uu diém 1a quy trinh thyc hién don gian, khong
mat nhiéu thoi gian. Tuy nhién hiéu qua tach loai tap chat ciia phwong phap
nay khong cao do trong nguyén li¢u cac tap chit co hoc ¢6 kich thude rat bé,
chung thuong ton tai dudi dang huyén phu trong hdn hop nguyén ligu.

Phuong phap sir dung bentonit hodc dat sét dé xir Iy so bd sau do duogc

ly tam dé loai tap chéat c6 nhuoc diém 13 tén chi phi xtr Iy nguyén liéu, quy
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trinh phtrc tap hon so v6i1 2 phuong phap da néu ¢ trén, tuy nhién phuong
phép ndy c6 nhiéu vu diém nhu kha ning tach loai tap chét cao. Ngoai c6 hiéu
qua trong viéc tach loai tap chat co hoc, phuong phap ndy con cé thé tach loai
duoc cac hop chat di nguyén t6 chira oxi (hydrocacbon bi oxi hoa trong dong
c0) tao mau den cua nguyén liéu va tach loai dugc nude. Viée tach loai tap
chat co hoc va cac hop chéat di nguyén té tao mau ra khoi nguyén liéu khong
chi 1am ting hiéu qua cua qua trinh cracking ma con gép phan ning cao chat
luong cia san pham nhién liéu 16ng thu dugc.

Chung t6i di liwa chon phuong phép tach loai tap chat co hoc 1a phuong
phap st dung bentonit hodc dat sét dé xur 1y so bo sau d6 ly tdm dé loai tap
chat. Chiing t6i tién hanh khao sat cac yéu té anh huong dén hiéu qua cta qua
trinh tach loai tap chat co hoc bang phwong phép nay.

3.3.2.14nh hwong cua loagi vat liéu xu ly so bo

Cac két qua nghién ctru anh hudng cua loai vat liéu xtr 1y so bo dau

nhon thai dugc trinh bay trong bang 3.8.

Bing 3.8: Anh hwéng ciia loai vt liéu xir Iy so bd

Loai vat Mau sac nguyén liéu Ham luong tap chat co hoc
liéu (% khbi luong)
Trude xur ly Sau xtr ly Trude xur ly Sau xtr ly
Bentonit ben Vang tuoi nga 0,42 0,015
tréng
Dit sét Pen Vang dam 0,42 0,015

Cac két qua nghién ciru & bang 6 cho thiy hiéu qua xu 1y tap chat co
hoc cua 2 loai vat liéu la nhu nhau, tuy nhién vat liéu bentonit c6 kha nang
loai duoc cac hop chét bi oxi hoa (chit tao nén mau den ctia nguyén liéu) triét
dé hon. Do vay, chung to1 lya chon loai vat li€u bentonit dé xu Iy so bd

nguyén li¢u.
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3.3.2.2. Anh hwéng ciia nhiét @6 qud trinh xir Iy so' bé

Nhiét do cua qua trinh xtr 1y so bd nguyén li¢u sit dung bentonit anh
hudng rat 16n dén hiéu qua tach loai tap chét co hoc va xtr Iy mau cta nguyén
ligu. Khi nhié¢t do tang dan thi d6 nhét cua nguyén li€u gidm, cac cu tur
nguyén liéu linh dong hon do vy kha ning tiép xuc voi bentonit ting, do vy
kha ning hap phu cic chat phan cuc cling nhu hap thu cac tap chat rin cua
bentonit ting. Tuy nhién khi nhiét do xir Iy qué cao c6 thé dan dén hién tuong
nguyén li€u bi oxi hda voi sy gép mat cua xuc tac bentonit. Do vay, chung toi
da lya chon nhiét 6 khao sat qué trinh xir 1y so bo nguyén liéu dén 100°C.

Céc két qua nghién ctru thé hién trén hinh 3.9.
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Hinh 3.9: Anh huéng ciia nhiét d9 qua trinh xir Iy so' bd dén kha ning
tach loai tap chit co hoc
Céc sb liéu ¢ hinh 3.9 cho thdy khi nhiét do ting dén 90°C thi kha ning
tach loai tap chat tang manh. Khi tiép tuc tang nhiét do 1€n trén 90°C thi hiéu
qua tach loai tap chét co hoc tang khong dang ké. Do vay, nhiét d6 qua trinh
xtt 1y tap chat co hoc str dung bentonit thich hop nhat 1 khoang 90°C.
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3.3.3. Dic trung tinh chit ciia nguyén ligu dau nhon théi sau qud trinh xir

Iy so bo

Bang 3.9: Pic trung mot s6 tinh chit ciia nguyén liéu sau khi xir Iy so bd
Chi tiéu Truwéc xir ly Sau xir ly

Mau sic Xéam den Vang tuoi

D6 nhét & 40°C (cSt) 75,5 76

Ham lugng nudce (%kl) 2,15 0,01

Can co hoc (%kl) 0,42 0,015

Tri s  axit tong 1,54 0,7

(mgKOH/g)

Nhu vay, sau qua trinh xir 1y so bo bang bentonit, da giam dugc dang
ké can co hoc. Khong nhimng vdy qua trinh xir 1y trén con 1am giam ham
luong nude (tir 2,15 % ban dau xubng con 0,01 %). Pic biét, qua trinh sir
dung bentonit dé xir 1y so bd nguyén lidu di loai duoc déng ké cac hop chat di
nguyén t6 (tao nén mau den cua nguyén liéu va tri s6 axit cao).

3.4. Nghién ciru phan vmg cracking diu nhon thai trén xiic tic FCC thai da xir Iy
3.4.1. Nghién civu dnh hwéng ciia kiéu thiét bi phén ting

Véi diéu kién nghién ctru trong phong thi nghiém, chung toi di lya
chon 2 kiéu thiét bi phan ng dé khao sat qua trinh cracking dau nhon thai la
kiéu thiét bi phan g lién tuc pha khi véi 16p xtic tac ¢b dinh va kiéu thiét b
phan tmg gian doan, xuc tac dugc khudy tron trong nguyén liéu dang huyén

phil. Két qua thyc nghiém véi 2 hé thiét bi dugce trinh bay trong bang 3.10.

51




Bang 3.10: Mot s6 thong s6 clia qua trinh cracking dau nhon thai

trén hai kiéu thiét bi phan vng nghién ciru

Chi tiéu Thiét bi phan tmg | Thiét bi phan \ng giin
lién tuc pha khi doan, xuc tac va

nguyén li¢u dang

huyén phu
Nhiét d6 phan tng (°C) 520 - 600 400 — 450
San pham phan tng
Khi (%kl) 67 20
Can (%kl) 3 5
Long (%kl) 30 75
Thanh phan phan doan ciia san pham long (% V)
Xang 45 10
Kerosen 10 15
Diesel 15 25
FO 30 50

Céc sb liéu trén bang 3.10 cho thay véi thiét bi phan tng lién tuc pha
khi thi nguyén liéu di bi cracking sau, san pham long thu dugc chi khoang
30% trong khi d6 véi thiét bi kiéu huyén phu lam viéc gian doan thi san pham
long thu duoc téi khodng 75% trong d6 hiéu suat thu kerosen, DO, FO dat
khoang 70%. Vi vay, v&i muc dich thu dugc tdi da nhién liéu long, ching t6i
Iwa chon thiét bi phan mg kiéu huyén phu lam viéc gian doan.

3.4.2. Nghién cvru dnh huong cua nhiét do phdan wng

Véi thiét bj phan tng kiéu huyén phu lam viéc gian doan, ching t6i da

khao sat phan tng tai cac nhiét d6 trong khoang 350 — 500°C. Két qua nghién

ctru thé hién trong bang 3.11.
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Bing 3.11: Anh huéng ciia nhiét dd phan ing dén hiéu suét thu san
pham Iéng ciia phan vimg cracking dau nhon thai trén xiic tac FCC thai

phuc hoi

Nhiét dd phan | Pd chuyén hoa (%) | Hiéu suit thu sin phiam léng (%kl)
ing ('C)

350 0 Nguyén li¢u chua phan tng (san
pham thu duge c6 d nhét ¢ 40°C >
60 cSt)
380 0 Nguyén liéu chua phan g (san
pham thu duge c6 d6 nhot ¢ 40°C >
60 cSt)
400 90 80
420 90 80
450 95 65
470 97 58
500 99 45

Khi nhiét d6 phan tng < 400°C, nhiét phan tng chwa du nén phan tmg
chua xay ra hodc méi xay ra mot phan rat nho nén san pham thu dugc chi la
dau nhon chua phan tng (d6 nhdt rat cao). Khi nhiét do phan tng dat 400°C
thi phan tng cracking dién ra, d6 chuyén hoa dat trén 90%. Khi tiép tuc ting
nhiét do phan tmg 1én trén 450°C thi phan Gmg cracking x4y ra manh liét hon,
cac cAu tir ning hon trong nguyén liéu di phan tng, do vay d6 chuyén hoa
cao hon. Tuy nhién khi nhiét d6 > 450°C thi nhiéu san phim cua qué trinh
cracking lai bi cracking tiép, két hop v&i mot phan nguyén liéu bi cracking
nhiét nén tao ra nhiéu san pham khi, san pham 1ong thu dugc thap hon. Véi
nhiét ¢ phan mg trong khoang 400 — 420°C vira dam bao do chuyén hoa cao

vira ¢6 hiéu suét thu san phém long 1a cao nhét. Nhu vay, voi muc dich thu

53




dugc t6i da san pham long, ching toi lya chon nhiét d6 phan ung trong
khoang 400 — 420°C.
3.4.3. Nghién cviru anh huong cua ty I¢ xuc tac/nguyén liéu

Cung voi thong s nhiét do phan tng thi ty 1& xic tac/nguyén lidu la
mot thong sé anh hudong quyét dinh dén hiéu qua cua phan tng cracking dau
nhon thai. Pac biét, trong phan tmg cracking dau nhon thai thi san pham phan
ung thu duogc nam trong rat nhiéu céc phan doan tur phan doan khi, xang,
kerosen, DO, FO va cin. Hon nira, véi muc dich thu dugc san phdm nhién
liéu long trong doé uu tién 3 phan doan kerosen, DO va FO thi viéc tim duoc
ty 1& xuc tac/nguyén lidu thich hop 1a rdt quan trong va mang yéu to quyét
dinh. Vi vay, trong nghién ctru nay, chung t6i lya chon 2 budc nghién ctru la:

- Budc thir nhét: khao sat cac ty 1& xuc tac/nguyén liéu dé tim duoc
khodang ty 16 ma phan tmg dat do chuyén héa cao.

- Budc thtr hai: khao sat k§ céc ty 18 xuc tac/nguyén liéu dat do chuyén
hoa cao dé tim ra ty 1& thich hop dé thu duoc tdi da san pham nhién liéu long.
a. Anh huéng cia ty 1é xiic tac/nguyén liéu dén do chuyén héa ciia phan img
cracking dau nhon thai.

Céc thuc nghiém da duoc tién hanh véi ty 1¢ xuc tac/nguyén liéu trong

khodang tir 1/10 dén 4/1 (khdi luong). Két qua duoc thé hién trén hinh 3.10.
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Hinh 3.10: Anh huéng ciia ty 1é xiic tic/nguyén liéu dén dd chuyén héa cia

phan ing
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Khi ty 18 xtic tac/nguyén liéu thap thi kha ning tiép xuc giira cac cau ti
nguyén liéu véi xtc tac kém hon, do vy luong nguyén liéu phan Gng thip
hon, do d6 d6 chuyén hoa thap. Khi ty 1& nay ting dan thi d6 chuyén hoa cua
phan tng ciing ting dan (hinh 6). Véi ty 1& xuc tac/nguyén lidu > Y% thi do
chuyén hoa ciia phan tng dat > 90%. Do vay, khoang ty 1& xlic tic/nguyén
liu dugc lya chon dé nghién ciru tiép budc thir hai 1a > 1/2.

b. Anh hwong ciia 1y 1é xiic tac/nguyén lidu dén hidu sudt thu san pham
long

Két qua nghién ctru anh hudng cua ty 18 xtc tac/nguyén liéu dén hiéu
sut thu san pham 1ong thé hién trong bang 3.12.

Bang 3.12: Thanh phéan phan doan ciia san pham phan wng cracking véi

cac ty 1€ xuc tac/nguyén liéu khac nhau

Phéan doan Ty 1€ xuc tac/nguyén liéu

(%Kkl) 1/2 1/1 2/1 3/1 4/1
Khi 15 12 20 22 25
Xang 7 8 12 15 20
Kerosen 13 18 13 11 7
DO 15 15 13 12 10
FO 45 42 40 36 35
Can 5 5 4 4 3

Khi ty 1& xtc tic/nguyén lidu ting tir 1/2 1én 1/1 thi hiéu suét thu san
pham 16ng ting. Diéu ndy c6 thé dugc giai thich 1a do khi luong xtc tac it,
luong nguyén liéu tham gia phan tng cracking tai cting mot thoi diém thép,
mot lugng san pham sau khi phan mg bi giit lai trong hdn hop nguyén liéu va
tiép tuc bi cracking tao ra nhiéu san pham khi. Khi ting luong xtc tac thi kha
nang tiép xtic dong thoi gitra cac cau tir chat phan ng (nguyén liéu) va xuc
tac tang, do vay, tai cung mot thoi diém thi c6 nhiéu hon céac cau tr tham gia
phan tmg cracking, tao ra cic ciu tir san pham nhe hon va nhanh chong bay
hoi khoi hdn hop chat phan tng, do d6, cac san phim cta phan tmg cracking
khong bi cracking tiép nén it tao ra san pham khi (12% véi ty 1& xuc

tac/nguyén li€u =1/1 so voi 15% véi ty 1€ 1/2). Ngoai ra voi ty 1€ xtc
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tac/nguyén liéu =1/1 con thu duoc cac phan doan san pham ning (tir kerosen

dén FO) cao hon so véi ty 16 1/2.

Khi tiép tuc ting ty 1& xtc tac/nguyén liéu dén 16n hon 2/1, do du xtic
tac nén cac san pham cua phan ung cracking tiép tuc tham gia phan tng

cracking tao ra nhiéu cac san pham nhe hon nhu khi va xing (bang 3.12).

Cac s liéu trong bang 3.12 cho théy ty 1& xtic tic/nguyén liéu thich hop

nhat 1a 1/1 (khéi luong) dé thu duoc cac san pham 10ng.

Nhu vay, khi str dung truc tiép xuc tac FCC thai sau khi tai sinh (d6t
cdc) ung dung cho qua trinh cracking dau nhon thai dé thu nhién liéu 1ong véi
kiéu thiét bj va cac thong sd cong nghé thich hop sé thu dugc san pham 1ong
v6i hiéu suit dén trén 80% trong d6 hiéu suat thu cac san pham tir [lerosene

dén FO dat 75%.

Véi muc dich ting cudng kha ning thu dugc san pham 10ng trong do
wu tién cac phan doan ning (tir [lerosene dén FO), chung t6i di tién hanh
phéi tron xuc tic FCC thai sau khi tai sinh v&i mét sb loai xtc tac khac nham

thay ddi hoat tinh xtc tac (d6 axit va do chon loc céc san phém).

3.5. Nghién ctru qua trinh phéi trén xic tac FCC thai sau tai sinh véi mot

s0 zeolit

Véi muc dich thay dbi hoat tinh ctia xuc tac dé thu duoc ti da cac san
pham long thudc cac phan doan nhe (xing, [lerosene va mot phan DO),
chung t6i d3 bd xung vao xtc tic mot lwong nhat dinh cac zeolit co do axit

cao nhu zeolit Y va zeolit ZSM-5.

Cac khao sat so bo thiy rang, khi dua thém mot luong zeolit ZSM-5
dén khoang 1% khéi lugng thi san pham 16ng thu dugc tang giam di 10% (k1).
Khi dua thém mot luong zeolit Y 5% (k1) thi san pham long thu dugc giam di
khoang 10% (kl). Vi vay, véi muc dich tdi da hoa lugng phan doan xang va

kerosen trong khi van dam bao hiéu suat thu hoi nhién liéu long 1a cao nhat,
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chung t6i da Iya chon bo sung zeolit ZSM-5 < 1% va zeolit Y < 5% (kl). Két

qua nghién ctru thé hién trong bang 3.13.

Bang 3.13: Hiéu suat thu hdi san pham léng va thanh phan phan doan

xang + kerosene khi bo sung cac zeolit vao xic tac

Luwong zeolit bd

Hiéu suit thu

Thanh phén

Hiéu suat thu

sung (%kl) hdi 16ng (%okl) phan doan xiang va kerosen
xang + kerosen (%Kkl)
trong san
pham léng
(%kl)

0,25% ZSM-5 + 83 26 21,58
1%Y
0,25% ZSM-5 + 80 28 22,4
2% Y
0,25% ZSM-5 + 76 29 22,04
3% Y
0,25% ZSM-5 + 73 30 21,9
4% Y
0,25% ZSM-5 + 65 32 20,8
5%Y
0,5% ZSM-5 + 80 29 23,2
1% Y
0,5% ZSM-5 + 78 31 24,18
2% Y
0,5% ZSM-5 + 73 32 23,36
3% Y
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0,5% ZSM-5 + 66 33 21,78
4% Y

0,5% ZSM-5 + 61 34 20,74
5%Y

1% ZSM-5 + 1% 72 30 21,6
Y

1% ZSM-5 + 2% 66 32 21,12
Y

Céc s6 liéu trong bang 3.13 cho thdy, khi luong zeolit bo sung ting thi
thanh phan phan doan xing va kerosen ting nhung tong lugng san pham long
giam. Véi muc dich thu dugc lugng xing va kerosen 16n nhat thi zeolit can bd

sung hop ly s€ 1a 0,5% ZSM-5 + 2% Y (%kl).

3.6. Nghién ctru qua trinh phdi trén xiic taic FCC thai sau tai sinh véi oxit
nhom hoat tinh

V&1 muc dich thay ddi hoat tinh cua xuc tac dé thu duoc toi da cac san
pham 16ng thudc cac phan doan ning (DO, FO), ching ti dd bb xung vao xuc
tac mot lugng nhét dinh oxit nhém hoat tinh c6 do axit vira phai, co bé mit
riéng 16n va kich thudc mao quan rong (tir 80 — 120 A°). Két qua nghién ciru
anh huong ciia lugng oxit nhom hoat tinh b6 sung dén thanh phan phan doan

DO, FO thé hién trong bang 3.14.

Khi ham lwong nhém oxit hoat tinh ting tir 1 1én 5% thi hiéu suit thu
hoi 1ong gan nhu khong thay d6i nhung thanh phan phan doan DO va FO da
tang tr 60 1&én 72% (kl) do vay hiéu suét thu dugc DO va FO cling tang tu
49,8 1én 61,2%.

Tiép tuc ting ham lugng nhom oxit hoat tinh 1én qua 5% thi ca hiéu
suét thu hoi long 1an do chon loc phan doan DO + FO déu giam. Do voi thanh

phan xtc tac ndy, do axit giam manh, cac phan tir hydrocacbon cong kénh bi
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giit lai lau trong hdn hop phan tng, vi vay cac phan tir ndy bi cracking nhiéu
1an, tao ra nhiéu san pham nhe (thudc phan doan khy).
Bang 3.14: Hiéu suat thu hdi san pham 16ng va thanh phan phan doan

DO + FO khi b sung nhom oxit hoat tinh vao xiic tic

Lwong nhom oxit | Hiéu suit thu Thanh phian | Hiéu suét thu DO
b6 sung (%kl) | hdiléng (%Kkl) | phian doan DO + FO (%Kkl)
+ FO trong sian
phim léng
(Yokl)
0,5 83 60 49,8
1 83 62 51,46
2 83 68 56,44
3 85 70 59,5
5 85 72 61,2
7 79 62 48,98
10 75 55 41,25
12 72 51 36,72

Do viy, véi myc dich thu duoc toi da phan doan DO va FO, ching toi
lya chon lugng nhom oxit hoat tinh bd sung 1a 5% khdi lugng.
3.7. Nghién ctru qua trinh tinh ché san pham

Céac san pham 1ong ctia qua trinh cracking thudng chira nhiéu cac nbi
d6i, do vay rat dé bi oxi héa trong mdi truong khong khi 1am cho san pham
tdi mau. Vi vay, san phém can duge tinh ché dé tach loai cac hop chat di
nguyén t6 oxi nay. Qua trinh tinh ché hiéu qua khong nhitng 1am sang mau
ctia san phim ma con tach loai duoc cac hop chat khong mong mudn anh

hudng dén chat luong ciia nhién liéu thu duoc.
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Vi pham vi nghién ciru ciia dé tai, chiing t6i di lya chon phuong phap
tinh ché san pham 13 phuong phap hap phu. Cac chat khong mong mubn cd
trong san pham 13 cac dang oxi hoa — day 1a cac hop cht hitu co phan cuc, do
vay cac chat hap phu duoc str dung nghién ciru 1a loai chat hip phan cuc nhu
dat sét bién tinh, bentonit bién tinh va silicagel.

Phuong phap hap phu dugc sir dung 13 phwong phap cho san pham cia
phan tng cracking chay qua cot chira chat hap phu. Cac thong sb chinh anh
huéng dén qua trinh hap phu theo phuong phéap nay 1a: chat hip phy, chiéu
cao cot hip phu va téc d6 nap liéu qua trinh hap phu.

3.7.1. Khdo sdt anh huéng cia chdt hdp phu dén kha nang lam séng mau
sdan pham:
Biang 3.15: Anh huéng ciia ban chit chat hiap phu dén kha ning xir ly

mau san pham

Chit hap phu Mau ciia san phdm | Mau ciia sin pham sau
truée khi hap phu khi hap phu
dat sét bién tinh den Vang
bentonit bién tinh den Trang
silicagel den Vang tuoi

Bentonit bién tinh cho kha nang tach loai cac tap chét tao mau tot nhat,
vi vdy ching t61 lga chon bentonit dé tinh ché san phém sau qué trinh

cracking.

3.7.2. Khdo sdt anh hwéng ciia chiéu cao cot hdp phu dén kha ndang lam

sang mau san pham:

Chiéu cao 16p hip phu la mét trong nhitng yéu té anh huong truc tiép
dén thoi gian tiép xuc giita chit hap phu va chat bi hip phu, do d6 nod cé anh
hudng 16n dén kha nang hap phu va kha nang tach cac hop chét hitu co dang
oxi hoa ra khoi san pham. Lop chit hip phu cang day thi kha ning tach loai

cang cao. Tuy nhién chiéu day 16p hip phu con phu thudc vao quy mé cua hé
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thdng va thé tich chura ciia thiét bi. Do vy chung toi da khao sat anh hudng
cta chiéu day 16p hap phu nhim tim duoc thong s6 nho nhat ma van cho kha
nang tach loai hop chit khong mong mudn dat yéu cau. O nghién ctru nay,
chung toi str dung cot hap phu dang hinh try c6 c¢6 duong kinh 6 cm (dién tich
tiét dién ngang 1a 28 cm?). Tc do nap liéu qua cot hap phu 1a 200 ml/h.

Biang 3.16: Anh huéng cia chiéu cao ¢t hap phu dén kha ning xir ly

mau san pham

Chiéu cao 16p | Mau ciia san phim truée | Mau ciia sin phim sau
hip phu (cm) khi hap phu khi hap phu

20 den den

40 den xam

60 den vang

80 den Tring anh vang

100 den Trang

Két qua nghién ctru ¢ bang 3.16 cho thiy co thé sir dung 16p chat hap

phu c6 chiéu cao khoang 80 — 100 cm dé tinh ché san pham.
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3.8. Mot s6 dic trung tinh chit ciia sin phim sau qua trinh cracking va

tinh ché

* Mot s6 tinh chdt cia phdn doan diesel

Bang 3.17: Pic trung mdt s6 chi tiéu chinh ciia phin doan diesel trong

san phim ciia qua trinh cracking diu nhon thai

Chi tiéu Theo tiéu chuian | Két qua do
Chi s xetan, min 46 52
Nhiét do cét, °C, 90% thé tich, max 360 350
Diém chdp chay cdc kin, °C, min 55 70
D6 nhét dong hoc ¢ 40°C, mm?/s> 2-45 33
Ham luong nudce, mg/kg, max 200 110
An mon tAm déng o SOOC, 3 gi0, max Loai 1 Loai 1
Khéi lugng riéng ¢ 15°C, kg/m’ 820 — 860 860
Ngoai quan Sach, trong Sach, trong

* Mot s6 chi tiéu cua phdn doan FO

Bang 3.18: Pic trung mét so chi tiéu chinh ciia phin doan FO trong sin

phim ciia qua trinh cracking dau nhon thai

Chi tiéu Theo tiéu chuian | Két qua do
Nhiét tri, cal/g, min 9800 10.200
Khdi lugng riéng & 15°C, kg/l, max 0,991 0,965
D6 nhét dong hoc & 50°C, ¢St 380 6,6
Diém dong dic, °C, max 24 15
Diém chép chay cdc kin, °C, min 66 90
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Phan doan DO va FO la 2 phan doan thu dugc véi lugng san phém
nhiéu nhit, cac két qua dic trung mot sb chi tiéu chat luong chinh cho thay
san pham thu dugc hoan toan dap ung duoc cac yéu cau ky thuat caa nhién

li¢u DO va FO thuong mai.

3.9. Pé xuit quy trinh cong nghé sir dung xiic tac FCC thai

Hép phu Nowven 1o
X guyen lieu Phan tn
Déau nhon thai > 19 A > g
Xir 1y so bo cracking
Xuce tac FCC
thai phuc hoi
Hép ph .
a u e
) Z PP Cac phan Chung cat
San pham |« doan long  [* tach cac
Tinh ché phan doan

Hinh 3.11: Quy trinh cong nghé sir dung xiic tac FCC thai phuc hoi dé

cracking dau nhon thai thu nhién liéu l6ng
3.10. So' bd danh gia hiéu qua kinh té
a. Chi phi cho qud trinh tinh véi 1 tan nguyén liéu dau nhon thai

Bang 3.19: Tong chi phi cho qua trinh sin xuit v6i 1 tAn nguyén li¢u

Vat liéu, nang | Pon vi tinh S6 lwong Pon gia Thanh tién
luwgng (VND)
Dau nhon thai kg 1.000 7.000 7.000.000
Xuc tac thai kg 200 0 0
Zeolit Y kg 4 500.000 2.000.000
Zeolit ZSM-5 kg 1 2.000.000 2.000.000
Chét hap phu kg 20 50.000 1.000.000
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Dung moi1 lit 20 20.000 400.000

Nang  luong kW 50 2.000 1.000.000

dién

Tong 13.400.000

b. Tong doanh thu g véi 1 tan nguyén liéu dau nhon thdi

Bang 3.20: Tong doanh thu véi qua trinh sin xuét v6i 1 tan nguyén liéu

San pham Don vi tinh S6 lwong Don gia Thanh tién
(VND)
Xing lit 103 16.900 1.740.000
Dau hoa lit 225 15.000 3.375.000
diesel lit 183 16.000 2.930.000
FO lit 470 14.000 6.580.000
Tong 14.625.000

c. Danh gid hiéu qua kinh té

Loi nhuan tinh trén 1 tin nguyén liéu: 1.225.000d

Ty suat loi nhuan tinh trén 1 tin nguyén liéu:
1.225.000/13.400.000%100% = 9.14%

Néu san xuat véi quy mo 16n hon, thu duge san pham khi cua qua trinh thi 1oi

nhuén va ty suat 1g1 nhuan con cao hon nira.
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KET LUAN

1. P nghién ctru qua trinh loai cdc dé phuc héi hoat tinh xtc tac FCC thai.

Céc thong sb thich hop cho qua trinh loai cdc 1a:
- Nhiét d6 oxi héa cbe: 700 — 750°C

- Qua trinh oxi hoa cbc trong dong khong khi dé ting cuong kha ning

oxi hoa hoan toan cua coc.

Sau khi loai cdc, bé mit riéng d3 ting 1én dang ké (tir 80 tang 1én 130

2 - X o~ e ’ A A , 3 5 , r
m°/g) trong khi van gittr dugc céc tinh chat cau triic, mao quan cua xuc tac.

P43 san xuét tha nghiém 20 kg xtc tic FCC phuc hoi véi cac théng sd

thich hop trén dé tmg dung cho qua trinh cracking dau nhon thai.

2. P nghién ctru qua trinh xt 1y so bd nguyén liéu dau nhon thai. Qua trinh
xur 1y so bd duoc thuc hi¢n nhu sau:

- Chét hip phu sir dung dé xir 1y: bentonit bién tinh

- Nhiét d¢: 90°C

Sau khi xtr 1y so bd, ham luong nudc, cin co hoc, trj sb axit tong da
giam dang ké.
3. Pba nghién ctru st dung xuc tac FCC thai phuc hoi Gmg dung dé cracking
dau nhon thai thu nhién liéu long. Cac thong s6 thich hop ciia qué trinh dé thu

dugc tbi da thanh phan cac phan doan long:

- Kiéu thiét bi phan tng: thiét bi lam viéc gian doan, xuc tac tron voi

nguyén liéu dang huyén phu.
- Nhiét &6 phan tng: 400 — 420°C.

- Ty 18 xtic tac/nguyén liéu = 1/1 (khéi luong)
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4. Pa nghién ctru qua trinh bod xung mot s6 zeolit, oxit nhom hoat tinh dé thay
ddi hoat tinh cracking nhim thu hoi t6i da thanh phan phan doan nhe hoic
thanh phan phan doan ning:

- B6 xung zeolit Y va ZSM-5 vé&i ham luong 2% (k1) va 0,5% (k1) vao
xuc tac FCC thai phuc hoi dé thu duoc t6i da phan doan xang va kerosen.

- B6 xung nhom oxit hoat tinh véi ham luong 5% (k1) vao xtc tac FCC
thai phuc hdi dé thu dugc téi da phan doan DO va FO.
5. P nghién ciru qua trinh tinh ché san phdm sau qua trinh cracking. Phuong
phap tinh ché dugc str dung 1a phuong phap hap phu. Cac thong s6 t6i wu cho
qua trinh nay:

- Chét h?ip phu: bentonit bién tinh duoc nhdi trong cOt hinh tru

- Chiéu cao 16p hap phu 80 — 100 cm cho cot c6 dudng kinh 6¢cm, toc
d6 nap liéu cho qua trinh hap phu 1a 200 ml/h.
6. Pa d¢ xuat quy trinh cong nghé sir dung xtic tic FCC thai tmg dung cho
qua trinh cracking dau nhon thai thu nhién liéu long.

KIEN NGHI
1. Tiép tuc nghién ctru qua trinh phuc hoi xtc tac, dic biét 1a van dé tach cac
kim loai tap chat ra khoi xtc tac FCC thai dé ting kha ning tmg dung ctia xuc
tac FCC thai
2. Tiép tuc nghién ctru tmg dung xuc tac FCC thai cho nhiéu phan tmg

cracking cac chét thai hiru co khac nhau huéng téi muc dich thu nhién liéu.

66



TAI LIEU THAM KHAO

1. Nguyén Hitu Pha, Cracking xiic tdc, Nha xuat ban Khoa hoc va Ky
thuat, 2005

2. Pinh Thi Ngo, Héa hoc dau mé va khi, Nha xuat ban Khoa hoc k¥
thuat, 2009

3. J.aya, J. Monzo, M.V. borrachero, S. velazquez, “Evaluation of the

pozzolanic activity of fluid catalytic cracking catalyst”, Cement and Conrete

Research 33 (2003) 603-609

4. B. pacewska, M. Bukowska, 1. Wilinska, m. Swat, “Modification of
the properties of concrete by new pozzolan”, Cement and Conrete Research

32 (2002) 145-152

5. Hsiu-Liang Chen, Yn-Sheng Tsenes, “Spent fcc catalyst as a
pozzolanic material for high performance mortars”, Cement and Conrete

Composites 26 (2004) 657-664

6. Barbara Pacewska, Iwona Wilinska, Jacek Kubissa, “Use of spent

catalyst from catalyitc cracking in fluidized bed as a new concrete additive”,

Thermochimica Acta 322 (1998) 175-181
7. US Patent 5, 096, 498
8. US Patent 4, 231, 801

9. A. Campos, J. J. Spivey, A. Adeyiga, J. G. Goodwin, “Attrition
Ressistant Fischer — Tropsch catalyst Based on FCC Supports”, US DOE,
2008

10. S. K. Vasireddy, A. Adeyiga, “Use FCC spent catalyst for Fischer —

Tropsch reaction”, Clemson University, 2008

67



11. O. bayraktar, E. L. Kugler, “Coke content of spent commercial fluid
catalytic cracking catalyst”, Journal of Thermal Analysis and Calorimetry,

Vol. 71 (2003) 867-874

12. O. bayraktar, E. L. Kugler, “Characterisation of coke on equilibrium

fluid catalytic cracking catalysts by temperature — programmed oxidation”,

Applied Catalysis A: General 233 (2002) 197-213

13. C. E. Snape, B. J. andresen, “Characterisation of coke from FCC
refinery catalysts by quantitative solit state”, Applied Catalysis A: General
129 (1995) 125-132

14. Negadar H., Amin Bazyari, Nano-ceria-ziconia promoter effects on
enhanced coke combustion and oxidation of CO formed in regeneration of
silica-alumina coked during cracking of triiopropylbenzen, Applied Catalysis
A: General 353 (2009) 271 — 281

15. D. Wallenstein, B. Kanz, A. Haas, Influence of coke deactivation and
vanadium and nickel contamination on the performance of low ZSM-5 levels

in FCC catalysts.

16. E. Tangstad, A. Andersen, T. Myrstad, Catalytic behaviour of nickel

and iron metal contaminals of an FCC catalyst after oxidative and reductive

thermal treatments, Applied Catalysis A: General 346 (2008) 194 — 199.

17. Oguz Bayraktar, Edwin L. Kugler, Effect of pretreatment on the

performance of metal-contaminated fluid catalytic cracking (FCC) catalysts,
Applied Catalysis A: General 260 (2004) 119 — 124.

18. E. Tangstad, A. Andersen, T. Myrstad, I. M. Dahl, Passivation of
vanadium in an equilibrium FCC catalyst at short contact-times, Applied

Catalysis A: General 313 (2006) 35 — 40.

68



19. T. Myrstad, E. Rytter, H. Engan, Effect of nickel and vanadium on
sulfur reduction of FCC naphtha, Applied Catalysis A: General 192 (2000)
299 —305.

20. Conghua Liu, Youquan Deng, Yuanqing Pan, Shygin Zheng,
Xionghou Gao, "Interactions between heavy metals and clay matrix in fluid
catalytic cracking catalysts”, Applied Catalysis A: General 257 (2004) 145—
150.

21. Jun Long, Yuxia Zhu, Yujian Liu, Zhijian Da, Han Zhou, "Effects of
vanadium oxidation number on desulfurization performance of FCC

catalyst”, Applied Catalysis A: General 282 (2005) 295-301.

22. E. Tangstad, T. Myrstad, A.l. Spjelkavik, M. Stocker, "Vanadium
species and their effect on the catalytic behavior of an FCC catalyst", Applied
Catalysis A: General 299 (2006) 243—-249.

23. Shien-Jen Yang, Yu-Wen Chen, Chiuping Lb, "Metal-resistant FCC
catalysts: effect of matrix", Applied Catalysis A: General 115 (1994) 59-68.

24. D. Wallenstein, T. Roberie, T. Bruhin, "Review on the deactivation

of FCC catalysts by cyclic propylene steaming", Catalysis Today 127 (2007)
54-69.

25. M. Torrealba and M.R. Goldwasser, G. Perot and M. Guisnet,
"Influence of vanadium on the physicochemical and catalytic properties of
USHY zeolite and FCC catalyst", Applied Catalysis A: General, 90 (1992)
35-49.

26. A. Iwase, S. Ishino, “Comparison between radiation effects in some
fcc and bee metals irradiated with energetic heavy ions — a review”, Journal

of Nuclear Materials, Volume 276, Issues 1-3, 1 January 2000, Pages 178-18.

69



27. Szabolcs ~ Magyar, Jend  Hancsok,  Dénes  Kallo,
“Hydrodesulfurization and hydroconversion of heavy FCC gasoline on
PtPd/H-USY zeolite”, Fuel Processing Technology, Volume 86, Issue 11, 25
July 2005, Pages 1151-1164.

28. L. Z. Sun, N. M. Ghoniem, Z. Q. Wang, “Analytical and numerical
determination of the elastic interaction energy between glissile dislocations

and stacking fault tetrahedra in FCC metals”, Materials Science and

Engineering A, Volumes 309-310, 15 July 2001, Pages 178-183.

29. F.V. Pinto, A.S. Escobar, B.G. de Oliveira, Y.L. Lam, H.S.
Cerqueira, B. Louis, J.P. Tessonnier, D.S. Su, M.M. Pereira , “The effect of
alumina on FCC catalyst in the presence of nickel and vanadium”, Applied

Catalysis A: General, In Press, Corrected Proof, Available online 6 August

2010.

30. D. Wallenstein, R.H. Harding, J. Witzler, X. Zhao, “Rational
assessment of FCC catalyst performance by utilization of micro-activity
testing”, Applied Catalysis A: General, Volume 167, Issue 1, 5 February
1998, Pages 141-155.

31. D. Wallenstein, R. H. Harding, J. R. D. Nee, L. T. Boock, “ Recent
advances in the deactivation of FCC catalysts by cyclic propylene steaming

(CPS) in the presence and absence of contaminant metals”, Applied Catalysis

A: General, Volume 204, Issue 1, 6 November 2000, Pages 89-106.

32. N. Jia, X. Zhao, D. Song, M.H. Zhou, Y.D. Wang, “On the
anomalous hardening during annealing of heavily deformed f.c.c. metals”,
Materials Science and Engineering: A, Volume 527, Issues 4-5, 15 February
2010, Pages 1143-1150.

33. E. Tangstad, A. Andersen, E.M. Myhrvold, T. Myrstad, “Catalytic

behaviour of nickel and iron metal contaminants of an FCC catalyst after

70



oxidative and reductive thermal treatments”, Applied Catalysis A: General,

Volume 346, Issues 1-2, 31 August 2008, Pages 194-199.

34. A.C. Psarras, E.F. Iliopoulou, L. Nalbandian, A.A. Lappas, C.
Pouwels, “Study of the accessibility effect on the irreversible deactivation of

FCC catalysts from contaminant feed metals”, Catalysis Today, Volume 127,
Issues 1-4, 30 September 2007, Pages 44-53.

35. Dieter Wallenstein, Mark Seese, Xinjin Zhao, “A novel selectivity
test for the evaluation of FCC catalysts”, Applied Catalysis A: General,
Volume 231, Issues 1-2, 10 May 2002, Pages 227-242.

36. J. M. Whitcombe, 1. E. Agranovski, R. D. Braddock, “Attrition due
to mixing of hot and cold FCC catalyst particles”, Powder Technology,
Volume 137, Issue 3, 15 November 2003, Pages 120-130.

37. A. A. Lappas, J. A. Valla, I. A. Vasalos, C. Kuehler, J. Francis, P.
O’Connor, N. J. Gudde, “The effect of catalyst properties on the in situ
reduction of sulfur in FCC gasoline”, Applied Catalysis A: General, Volume
262, Issue 1, 10 May 2004, Pages 31-41.

38. Tarik Omer Ogurtani, “Mathematical modelling of decoration peak
associated with dragging point defects situated selectively at the kink chain
with special references to hydrogenated BCC and FCC metals”, Applied
Mathematical Modelling, Volume 21, Issue 1, January 1997, Pages 26-41.

39. Michio Kiritani, “Similarity and difference between fcc, bcec and hep

metals from the view point of point defect cluster formation”, Journal of

Nuclear Materials, Volume 276, Issues 1-3, 1 January 2000, Pages 41-49.

40. Javier Herbert, Victor Santes, Maria Teresa Cortez, René¢ Zarate,
Leonardo Diaz, “Catalytic hydrotreating of heavy gasoil FCC feed over a
NiMo/y-Al1203-TiO2 catalyst: Effect of hydrogen sulfide on the activity”,
Catalysis Today, Volumes 107-108, 30 October 2005, Pages 559-563.

71



41. Robert C. Bill, Donald Wisander, “Recrystallization as a controlling
process in the wear of some F.C.C. metals”, Wear, Volume 41, Issue 2,

February 1977, Pages 351-363.

72



VIEN HOA HOC CONG NGHIEP VIET NAM

BAO CAO TOM TAT DE TAI

NGHIEN CUU QUY TRINH CONG NGHE TAI SU DUNG XUC TAC THAI FCC
THANH XUC TAC CHO QUA TRINH CRACKING DAU NHON THAI BE SAN
XUAT NHIEN LIEU

CNDT : PHAM THE TRINH

HA NOI - 2010



TINH CAP THIET

Ngay nay, nhu cAu vé nhién liéu néi riéng va ning luong ndi chung ngay
mot ting, do d6 qué trinh cong nghé FCC duoc sir dung ngdy cang nhidu nén
luong xtic tac FCC thai ra 1a rat 16n. Viéc xur Iy xtc tac FCC thai ngay cang tro
nén quan trong va duoc quan tim nhiéu hon. Trudc day, xuc tic FCC thai ra
dugc xtr Iy bang phuong phap don gian 1a dong rin rdi chén lap (nhu mot loai
rac thai nguy hai thong thuong). Gan ddy, c6 mot sé cong trinh nghién ctu si
dung xtc tac FCC thai dé 1am vat liéu cho giao thong va xay dung. Tuy nhién,
do gia thanh trong viéc ché tao cao nén loai vt liéu nay van chua dugc ung
dung rong rai, viéc ché tao chu yéu van duoc tro gia theo dat hang cua cac nha
may loc dau nham xur 1y chat thai nguy hai.

Hon nita, v6i sy phat trién ngdy cang ting cta cic phuong tién giao thong
co gidi va cac dong co, may moc céng nghiép, néng nghiép thi lugng dau boi
tron dugc sir dung ngay mot ting va do d6 lugng diu boi tron thai cling ting
twrong ung. Dau bdi tron thai ndy néu thai ra moi trudng s& gdy nén 6 nhiém
tram trong. Mat khac, ddu boi tron thai c6 thanh phan chu yéu 13 céc
hydrocacbon khéi lwong phan tir 16n, d6 nhét rat cao va 13n nhiéu tap chat vi vay
khong thé sir dung tryc tiép 1am nhién liéu.

Do vay, dé tai dit ra muc tiéu 13 “nghién ciru cong nghé phuc hoi xiic tdc
FCC thai d@é lam xiic tdc cho qud trinh cracking dau nhon thdi thu nhién liéu”.
Nhu véy, dé tai khong nhiing xtr Iy dugc van dé tan dung dugc ngudn xic tac
FCC thai 16n, tan thu dugc nhién liéu tir ddu mo ma con giai quyét duoc bai toan
xtr Iy chat thai nguy hai.

TONG QUAN

Trong phan tong quan, ching t6i di vao tim hiéu vé cong nghé FCC, dic
biét 1a xtc tac FCC cling nhu kha nang tai sir dung no trong cong nghiép.

Xuc tac FCC thai ¢ dang rat min (kha nang gy bui 1a rat 16n) dong thoi
chtra nhiéu thanh phan c6 kha niang gy 6 nhiém méi trudng. Mat khac, cung voi
nhu cdu vé nhién liéu nodi riéng va ning lugng nodi chung ngdy mot ting thi qua

trinh céng nghé FCC duoc sir dung ngay cang nhiéu nén luong xtc tic FCC thai



ra 1a rat 16n. Vi vy, van dé xur ly xuc tac FCC thai ngay cang tré nén quan trong

va dugc quan tam nhiéu hon.

Ban dau, xuc tac FCC thai ra dugc xir Iy bang phuong phép don gian 1a
dong ran roi chon 1ap (nhu mot loai rac thai nguy hai thong thuong)[27]. Tuy
nhién, khi tong luong xuc tac thai ndy ngay cang 16n thi viéc chon lap mat dan
tinh thuc té, gdy nguy hai cho méi trudng. Mit khac, xuc tac FCC thai van con
c6 nhiéu thanh phan va cac dic tinh ky thuat quy nén viéc chén lap 13 mot su
ling phi 16n. Do vy, trong khoang 15 nim tré lai ddy, trén thé gidi di c6 nhiéu

nghién clru rng dung dé tai sir dung loai vat li¢u xuc tac nay.

THUC NGHIEM

e D& tai di vao cac hudng nghién ctru chinh sau:

- Phuc héi xtic tic FCC thai:  Dé tai da tién hanh nghién ctru qua trinh
oxi hoa hoan toan, loai cdc ra khoi bé mit xuc tac.

- Téi st dung xtc tic FCC thai cho qua trinh cracking dau nhon thai thu
nhién liéu: Tién hanh nghién ctru chi tiét dé tim ra cac thong sé thich hop cho
phan mg cracking dau nhon thai va nghién ciru tach cac phan doan va tinh ché
san pham thu duoc dé dap ung cac chi tidu k¥ thuét caa san pham.

e Dic trung tinh chit cua xuc tac bang cic phuong phap hién dai nhu:
phuong phap hap phu - nha hip phu nito (BET); phuong phap hién vi dién tir
quét (SEM), va phuong phap TPD-NH;.

KET QUA

1. Bi nghién ctru qua trinh loai cdc dé phuc hoi hoat tinh xtc tic FCC thai va
dua ra cac thong sb thich hop cho qué trinh loai cdc. Sau khi loai cbc, bé mit
riéng da tang 1én dang ké (tir 80 ting 1én 130 m*/g) trong khi van giit duoc cac
tinh chat cdu tric, mao quan cia xic tac. D& tai di tién hanh san xuat thu
nghiém 20 kg xuc tac FCC phuc hdi véi cac thong sb thich hop trén dé tng dung

cho qué trinh cracking diu nhon thai.

2. Pa nghién ctru qué trinh xr Iy so b nguyén liéu dau nhon thai.Sau khi xu Iy

so bd, ham luong nudc, cdn co hoc, tri s6 axit tong da giam dang keé.



3. D3 nghién ctru sir dung xtc tac FCC thai phuc hdi tmg dung dé cracking dau
nhon thai thu nhién liéu 1éng va dua ra cac thong s thich hop ctia qué trinh dé
thu duoc tdi da thanh phan cac phan doan long.
4. Pa nghién ctru qua trinh bo xung mot sb zeolit, oxit nhom hoat tinh dé thay
ddi hoat tinh cracking nham thu hoi t6i da thanh phén phan doan nhe hodc thanh
phan phan doan ning.
5. P nghién cru qué trinh tinh ché san pham sau qua trinh cracking. Phuong
phap tinh ché duoc sir dung 1& phuong phap hap phu. Cac thong s ti wu cho
qua trinh nay:
- Chit hép phu: bentonit bién tinh duoc nhoi trong cOt hinh try
- Chiéu cao 16p hap phu 80 — 100 cm cho cdt c6 dudong kinh 6cm, toc do

nap liéu cho qua trinh hap phu 1a 200 ml/h.
6. i dé xuét quy trinh cong nghé st dung xtc tic FCC thai tmg dung cho qua
trinh cracking dau nhon thai thu nhién liéu 1ong.
KIEN NGHI
1. Tiép tuc nghién ctru qua trinh phuc hoi xuc tac, dac biét 1a van dé tach cac
kim loai tap chét ra khoi xuc tic FCC thai dé ting kha ning tmg dung cua xac
tac FCC thai
2. Tiép tuc nghién ctru tmg dung xuc tac FCC thai cho nhiéu phan tmg cracking
cac chét thai hitu co khac nhau hudng té1 muc dich thu nhién liéu.
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