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Tom tat

Muc tiéu ctia nghién ciru la xdc dinh diéu kién téi uu cia qud trinh thu héi La** tir xiic tdc cracking tdng séi (FCC) thdi cia Nha mdy
Loc ddu Dung Qudt bdng phuong phdp ngdm chiét. Phuong phdp phdn iing bé mdt dugc dp dung trén co sé quy hoach thu'c nghiém
theo phuong phdp Box-Behnken. Hiéu sudt thu héi ciia cation ddt hiém va nhom la cdc ham muc tiéu véi nong do HNO, (X, mol/lit),
nhiét dg chiét (X, °C), thai gian (X, phiit) la cdc bién dc Idp. M6 hinh todn hoc dugc sit dung délam ré mdi lién hé giita cdc bién déc ldp
dén hiéu qud qud trinh thu hoi. Hiéu sudt thu hoi La** 91% ciing 51% hiéu sudt thu hoi AP* c6 thé dat dugc vdi HNO, 4M, 6 80°C, thoi
gian ngdm chiét la 180 phiit. Cdc yéu té dnh huéng nhiéu nhdt dén hiéu sudt thu héi La** va AF+ dugc xdc dinh la ndng dé acid va nhiét
do. Cdc phuang trinh lién hé gidi duoc tir phuong phdp phdn iing bé mdt cé hé sé tuang quan (R?) la 0,967 déi véi La** va 0,923 doi
vdi AP+ cho thdy mitc d6 phi hop vdi thuc nghiém. Bd rén con lai sau thu hoi c6 thé duoc sir dung lam nguyén liéu dé tong hop y-ALQ..

Tir khéa: Xiic tdc FCCthdi, La**, ngdm chiét, y-Al 0., Box-Behnken, HNO,, Nha mdy Loc ddu Dung Qudt.

1. Giéi thiéu

Xuc tac FCC la loai xtc tac ran dugc st dung nhiéu
nhat & Nha may Loc dau Dung Quat [1] vai khéi luong
khoang 20 tan/ngay, tuong duong 7.300 tan/nam. Xuc
tac FCC thai c6 chita mot s6 thanh phan anh hudng dén
moi trudng va sutic khde con ngudi, dac biét la cac kim loai
nang nhu: vanadium, nickel, cdc hydrocarbon... [2]. Do
vay, viéc x(t ly xtc tac FCC thai d@m bao hiéu qua kinh té,
phu hop véi cac quy dinh vé méi trudng la van dé dugc
cac nha may loc dau quan tam.

Trong xuc tdc FCC thai cé chda khodng 0,5 - 5%
cac nguyén t6 dat hiém (RE) cha yéu la lanthanum (La),
cerium (Ce), neodymium (Nd)... Cac nguyén t6 dat hiém
nay dugc st dung rdng rai trong cac san pham cong
nghé cao (nam cham, LED, man hinh plasma, laser, pin,
chat xuc tac héa hoc...) [3, 41. Nguén cung dat hiém chu
yéu tir Trung Quéc. Tuy nhién do nhu cau st dung dat
hiém ngay cang tang, nam 2009, Chinh phd Trung Quéc
ap dung cac quy dinh khai thac khoang san va muc thué
mdi, trong dé han ché viéc budn ban cac nguyén liéu
quy, dan dén viéc thit chat ngach xuat khiu dat hiém tu
50.145 tan (nam 2009) xu6ng 31.130 tan (nam 2012) [4].
C6 thé thay viéc nghién ctu thu hoi dat hiém tir xic tac
FCC thai la hudng di rat tiém nang va can thiét. Gia tri cao
cUa cac kim loai dat hiém gdép phan dam bao tinh kinh
té cho viéc tai ché xuc tac FCC thai thay vi chén 1ap. Bén

canh dat hiém, xutc tac FCC thai vai thanh phan chinh |a
nhom oxide (ALO,) (chiém ty & khodng 40 - 50%), con
la nguén nguyén liéu tiém nang dé san xuat cac vat liéu
xuc tac, hap phu khac.

Cac oxide dat hiém déng vai tro rat quan trong
trong viéc lam bén cau tric pha zeolite trong xuc tac.
P4t hiém dugc dua vao thanh phan xuc tac FCC qua qua
trinh trao d8i ion. Trong sudt qua trinh xic tac FCC hoat
dong & nhiét dé cao (phan Gng va tai sinh), thanh phan
dat hiém bi that thoat gan nhu khong dang ké. Qua trinh
hoat dong cua xuc tac FCC trong diéu kién thay nhiét
rat khac nghiét dan dén viéc lam tang dé bén cla cac
lién két gilra cdc nguyén t6 dat hiém vai phan zeolite cua
xuc tac. Trong khi cé rat nhiéu nghién ctu trén thé gidi
céng b6 vé viéc thu hoi dat hiém tur chat thai, chi cé mét
vai cong bé vé viéc thu hoi dat hiém tu xdc tac FCC thai
[4]. Theo Vierheilig, 83% dat hiém c6 thé dugc thu hoi
tu xdc tac FCC thai khi st dung HNO, 16M & nhiét do
80°C trong 3,5 gid [5]. Gao va cong su da sir dung HNO,
hodc HCl dé tach dat hiém ra khoi xtc tac FCC thai. Cac
diéu kién ngam chiét la HCI (5%) hodc HNO, (68%), nhiét
d6 70°C hoac 82°C, thai gian ti 5 phut dén 3 gid. Hon
65% dat hiém da dugc tach ra tir xdc tadc FCC thai [6].
Theo Innocenzi va cong su, hiéu suat thu héi dat hiém
hon 89% d6i véi La va 82% d6i véi Ce co thé dat dugc
& nhiét do 80°C khi tién hanh ngadm chiét xuc tac FCC
thai véi H,SO, 2M tai 80°C trong 3 giG [7]. Nhin chung,
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cac cong trinh nghién ctiu céng bé trén thé gii déu cho
thay c6 thé thu hoi dat hiém ti xdc tac FCC thai & nhiét
d6 cao (khoang 80°C) hodc néng dé acid I6n. Diéu nay
lam qua trinh thu héi tiéu t6n nang luong, phic tap cho
viéc phat trién & quy mé I6n ciing nhu lam tang d6 thu
héi ctia cac kim loai khac trong xuc tac FCC thai nhu Al,
Fe, Ni, gay bat lgi cho céc qua trinh tinh ché dat hiém &
cac budc sau.

Mat khac, ngoai viéc thu hoi dat hiém tir xdc tac FCC
thai, van chua c6 nghién cru nao dé cap dén viéc xur ly
ba ran sau thu hoi dat hiém. Trong khi d6, ba ran sau qua
trinh thu hoi dat hiém la ba ran giau nhom chiém khoang
40 - 50% ham lugng xuc tac FCC thai. Nhom tac gia khao
sat kha nang st dung nguén nguyén liéu nay dé téng hgp
y-ALO,, nham (ing dung lam chat mang cho cac hé xuc tac
khéac hodc vat liéu hdp phu [8 - 10]. Khi d6, khéi lugng chat
thai rdn con lai sé dugc gidm thiéu rd cling nhu nang cao
hiéu qua kinh té€ cia qua trinh.

Trong nghién ctu nay, nhédm tac giad gidi thiéu mét
hudng tiép can mai dé xi ly xtc tadc FCC thai cia Nha may
Loc dau Dung Quét chua ting trién khai & Viét Nam theo
hudng thu héi dat hiém bang phuong phap ngam chiét &
diéu kién ém diu, giup tiét kiém chi phi x{ ly va nang cao
gia tri kinh t€ cho xuc tac FCC thai. Muc tiéu cta nghién
clu 1a xac dinh diéu kién t6i uu dé thu héi hiéu qua dat
hi€m; nghién ctu gidi phap xt ly ba thai sau thu hoi dé
dam bao an toan maéi truong.

2. Thuc nghiém
2.1. Héa chat

Xuc tac FCC thai ctia Nha méy Loc dau Dung Quat
dugc thu thap tirthang 9/2013 dén thang 1/2014. Cac héa
chat ca ban nhu dung dich NH, (28%), HNO, (68%), NaOH
(30%), H,0, (30%) va H,SO, (30%) dugc mua tur Cong ty
Héa chat Xilong, Trung Quéc.

2.2. Quy trinh thuc nghiém

Quié trinh ngam chiét: Xuc tac thai dugc ngam chiét vai
HNO, véi cac nong d6 khac nhau (tir 0,5 - 7M) & cac thong
s6 nhiét do, thai gian, t6c do khudy, ty 1é ran long khac
nhau. Sau khi hoa tach, tién hanh tach riéng 1éng va ran. Ba
ran con lai dugc rira ky bang nudc cat trudce khi sy & 100°C
trong 24 gid. Ham lugng cutia kim loai hién dién trong mau
xuc tac trudc qua trinh ngdm chiét va ham lugng kim loai
trong ba ran con lai sau qua trinh ngam chiét dugc xac dinh
bang phuong phap huynh quang tia X. Qua d6, hiéu suat
clia qua trinh thu héi cac kim loai c6 thé tinh nhu sau:

Hiéu sudt thu hoi kim loai M = 100% - m, x 100%/m_

Véi m. la khéi lugng kim loai M con lai trong ba rdn sau
ngam chiét va m_la khéi lugng kim loai c6 trong xuc tac
thai ban dau.

Pé tién hanh t6i uu thuc nghiém, trudc tién thuc hién
cac khao sat so bo anh hudng cla ting yéu t6 dén hiéu
suat thu héi dat hiém, sau dé lua chon cac théng sé anh
hudng dén hiéu qua clia qua trinh dé dua vao thiét ké quy
hoach thuc nghiém.

Cac day thi nghiém khao sat anh hudng cda tiing yéu
t6 theo mo hinh luan phién ting bién dugc thuc hién déi
VGi 6 théng so6:

+ Anh hudng cla loai acid;
+ Anh huéng clia téc do khudy;

+ Anh hudng cua ty |é rdn/ldng (xtc tac thai/dung
dich acid);

+ Anh hudng ctia néng do acid;
+ Anh hudng clia thai gian ngam chiét;
+ Anh hudng clia nhiét d6 ngam chiét.

Sau d¢, 3 théng s6 quan trong nhat dugc lua chon
dé dua vao thiét ké thi nghiém xac dinh diém t6i uu theo
phuong phép Box-Behnken, mot phuong phap ma rong
ctia phuong phap phan ting bé mat (RSM), dugc dung dé
t6i uu hoa cac thong s6 chia qua trinh chiét RE[11, 12] RSM
gém 3 budc: thiét ké tién hanh thi nghiém; thiét [ap mo
hinh phan tng bé mat thong qua phuaong trinh héi quy va
t6i uu héa. Muc tiéu chinh ctia phuong phép la téi da hiéu
suat thu hoi RE.

Qua trinh téng hop y-AlO, tif ba rdn sau ngam chiét:
Ba ran sau khi thu héi RE dugc hoa tan bang dung dich
NaOH (30%) trong 30 phdt, tai nhiét dé 70°C. Sau dé hén
hgp dugc xt ly véi dung dich H,0, (30%) nham oxy héa
cac thanh phan nhu Fe(OH), thanh Fe(OH),, gilp qua
trinh loc tach két ta dé dang hon. Hén hgp dugc dé yén
trong khodng 15 gid trudc khi tién hanh loc néng dé thu
lay phan dung dich. Qua trinh tai két tia dugc thuc hién
trén dung dich sau loc bang cach nho giot tir tir dung dich
H,SO, 30% dén khi pH ctia dung dich dat 9. Hon hop két
tda sau khi gia hda 2 gio ¢ 80 - 90°C dugc loc ria 3 lan
bang nudc cat nong, sau do6 say & 100°C trong 12 gid va
nung & 500°C trong 5 gid. Quy trinh nay da dugc nhém
tac gid nghién cttu trén AI(OH), clia Nha mdy Héa chat Tan
Binh [10].
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2.3. Phuong phdp phan tich

Thanh phéan va ham lugng cac nguyén t6 kim loai
cb trong xuc tac FCC thai va ba ran sau ngam chiét
dugc xac dinh bang phuong phap huynh quang tia X
(XRF). C4u truc tinh thé dugc xac dinh bang phuong
phap nhiéu xa tia X trén thiét bi Bruker D8 theo ASTM
D3906 [13].

Dién tich bé mat xuc tac dugc thuc hién trén
thiét bi Tristar 3020 Micromeritics theo phuong phap
hép phu N,. Trudc khi phan tich, cac mau dugc lam
sach bé mat & 400°C trong N,, 8 gi& bang bo x{r ly
mau SmartPrep cla Micromeritic. Dién tich bé mat,
su phan bé kich thudc 16 x6p clia cac mau dugc tinh
toan theo phuang phép t-plot theo tiéu chuidn ASTM
D4365 trong [14].

3. Két qua va thao luan
3.1. Thanh phan xuic tdc thai FCC

Bang 1 thé hién thanh phan cla xuc tac FCC thai
ti Nha may Loc dau Dung Quat dugc phan tich bang
XRF. Silica va alumina la 2 thanh phan chinh (chiém
46,81% vai SiO, va 45,40% vdi AI203), trong khi cac
oxide dat hiém chi chiém ty lé rat nhé trong thanh
phan (2,52% vGi La, O, va 0,18% vdi CeO,). Do ham
lugng CeO, rat nho nén nhom téc gid chi tap trung
phan tich hiéu qua thu héi dat hiém dua trén La.
3.2. T6i vu diéu kién ngam chiét dé thu héi dat hiém

3.2.1. Khdo sdt dnh huéng so bé cta cdc théng s6 cta
qud trinh ngam chiét

+ Anh hudng cda loai acid si dung: 3 loai acid
thuong dugc st dung trong qua trinh hoa tach la
acid HCl, H_SO, va acid HNO, [3]. Nhém tac gid cling
khao sat qua trinh ngam chiét vdi cac acid HCl, HNO,
va H,SO, 140g/lit, toc d6 khudy 200 vong/phdt,
ty 1é ran/léng la 1/3 & 25°C trong 60 phut. Hinh 1
cho thay hiéu suét thu hoi La** khi sir dung HNO,
(dat 60%) la tuong duong véi H,SO, va cao hon HCI
(55%). K&t qua nay chiing té anh hudng cla cac tac
nhan acid khac nhau dén hiéu suat thu hoi La**, Al>*
chu yéu dén turion H*, vai trd clia cac goc ¢6 tinh oxy
héa nhuNO, khéng ro rét. Trong 3 acid khao sat thi
HCl c6 tinh acid yéu hon 2 acid con lai dan dén hiéu
sudt thu héi thap hon. Tuy nhién, HNO, dugc nhém
tac gia lva chon do viéc c6 mation SO,*.trong dung
dich sau thu héi c6 thé gay khé khan cho cac qua
trinh tinh ché vé sau.
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Hinh 4. Anh huéng cda nong d6 HNO, dén hiéu qud qud trinh ngdm chiét (ty Ié rdn/léng = 1/3,
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Hinh 5. Ainh hutng ciia nhiét d dén hiéu qud qud trinh ngdm chiét (HNO, 2M,
ty Ié rdn/long = 1/3, 200 vong/phiit, 60 phtit)
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Hinh 6. Anh huéng cia thoi gian dén hiéu qud qud trinh ngdm chiét (HNO, 21,
t 16 rdin/Iong = 1/3, 200 vong/phiit, 25°C)
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+ Anh hudng cta téc d6 khuay: Hinh 2 biéu dién
anh huéng clia téc d6 khudy dén dé thu hoi La’* va
AP+, Viéc tang t6c do khudy gitip tang do xdo trén va
kha nang tiép xuc clia cac cation trong xuc tac thai
vGi H*. K&t qua 1a do thu hoi La** ¢6 thé tang tur 56 -
63% va do thu héi AP+ cling tang tir 19 - 23% khi t6c
dé khudy tang tir 100 - 800 vong/phut. Do viéc tang
dé thu hoi la tuyén tinh theo dé tang téc do khudy
va muc dich ctia nghién ctu la han ché tiéu tén nang
lugng va su tan ra cta AP nén nhém tac gid chon
diéu kién khudy tai 200 vong/phdt.

+ Anh hudng cla ty 1& rdn/ldng (xUc tac thai/
acid): Su thay d&i hiéu suat thu hoi La** va AP* theo su
tang dan ty lé ran/ldng trong 1 gid (Hinh 3). Khi tang
ty & ran/long ti 1/1 - 1/3 thi hiéu suat thu hoi La**
tang tur 55 - 59%. Nhung khi tiép tuc tang ty |1é ran/
[6ng dén 1/4 thi hiéu sudt thu hoi La** gan nhu khéng
déi ma con lam tang su tan ra cta AP*. Nham t6i da
ty lé thu hoi La* véi do tan ra AP+ & muc thap nhat, ty
I& ran/I6ng 1/3 dugc lua chon lam thong s6 ¢é dinh.

+ Anh hudng cla néng dé acid (HNO,): Trong
nghién cltu nay, nhém tac gid dinh huéng thuc hién
qua trinh thu héi La** & diéu kién khong qua khac
nghiét dé gidm thiéu chi phi thuc hién nhu chi phi
xU ly cac chat thai tha cap. Vi vay, ndng do acid dugc
khéo sét trong khoang 0,5 - 4M, phu hgp v6i mot s6
nghién ctu trén thé gidi [3]. K&t qua trong Hinh 4 cho
thay néng dé acid la yéu t6 anh hudng quan trong
dén qua trinh thu hoi La**, do dé bién nay dugc dua
vao quy hoach thuc nghiém & buéc tiép theo.

+ Tuong tu nhu néng d6 acid, nhiét dé (Hinh 5)
va thai gian (Hinh 6) hoa tach cling dnh hudng I6n
dén hiéu qua cla qua trinh hoa tach.

3.2.2. T6i uu héa thuc nghiém

Qua khao sét so bo, cac yéu té c6 dinh la loai
acid (HNO,), t6c dé khudy (200 vong/phut) va ty lé
ran/long (1/3). Cac yéu t6 dua vao quy hoach thuc
nghiém la néng d6 acid, nhiét d6 va thai gian hoa
tach. Bai toan dat ra la tim diéu kién hoa tach phu hgp
(n6ng dé acid (Z,, M), nhiét d6 (Z,, °C) va thai gian hoa
tach (Z,, phut) dé c6 hiéu suét thu héi La** (ham muc
tiéu - Y ) dat gid tri I6n nhat. Bén canh do, viéc quy
hoach thuc nghiém con c6 thé cho diéu kién dé thu
dugc doé tinh khiét La thu hoi cao nhat, khi d6 hiéu
suat thu hoi AP+ (ham muc tiéu Y,) can dat cuc tiéu.
Thi nghiém t6i uu dugc bé tri theo phuang phap dap
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Bding 3. Botri thi nghiém toi uu qud trinh ngdm chiét La tir xic tdc thdi FCC theo RMS-CCD v két qud hiéu sudt thu héiLa (Y, ) va Al (Y,)

Thinghiém X, X, X3
1 1 1 1
2 -1 -1 1
3 1 -1 1
4 -1 1 1
5 1 1 -1
6 -1 -1 -1
7 1 -1 -1
8 -1 1 -1
9 1 0 0
10 -1 0 0
1 0 1 0
12 0 -1 0
13 0 0 1
14 0 0 -1
15 0 0 0

Ung bé mat (RMS) véi mé hinh Central composite vai
2k + 2k + 1, vGi 3 yéu t6, do d6 s6 thinghiém la N =23
+ 2,3+ 1 =15 clng vdi 2 thi nghiém b sung & tam
phuang an. Badng 2 trinh bay muc thi nghiém cua cac
yéu t6. Qua dé, ma tran thi nghiém dugc bé tri nhu
Bang 3.

Két qua Bang 3 cho thdy phuang trinh hoi quy
choY,, vaY, co thé dugc thiét Iap nhu sau:

Y =81,18+1529x,+2,04x,+ 2,3x, + 1,45x X, -
0,63x x,+1,21xx,-1564x ,-0,61x,, +2,24x_,

vGi hé s6 héi quy R? = 0,96.

Y, =382 +11,03x,+2,87x,+1,91x,+ 3,13x X, -
0,35x1x3 +3,17x X, - 6,98x,, + 0,74x,,+ 0,037x,,

vGi hé s6 héi quy R2=0,98

Qua d¢, gia tri hiéu sudt thu hoi La t6i da Y*,_ c6
thé thu dugc nhd phan mém Excel (Solver) la:

Y, .=91%vaY, =522%taiZ

1RE

Z, .= 180 phut.

=4M; Z, = 80°C;

2 RE

Trong trudng hgp mudn téi uu ca 2 muc tiéu la
hiéu suat thu héi La cao nhét (Y°* ) Ung véi hiéu suat
thu hoi Al (Y? ) thap nhét. Két qua thu dugc tir Excel-
Solver:

YoRt = 79% va Yo, = 35% (ing vGi Z° = TM;
Z,°7 = 80°C; Z,% = 30 phuit;

Trén co s& quy hoach thuc nghiém va gidi bai
toan t6i uu da muc tiéu, cac két qua c6 thé thu duoc
nhu sau:

Néu muén t6i uu hiéu suat thu La** trong khi
luong AP tan ra & muc thap thi diéu kién hoa tach
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Z zZ Z Y Yu
4 80 180 87 50
1 40 180 53 21
4 40 180 81 36
1 80 180 59 29
4 80 30 83 44
1 40 30 47 14
4 40 30 75 36
1 80 30 52 26
4 60 105 84 47
1 60 105 46 13

25 80 105 85 43

25 40 105 77 33

25 60 180 84 40

25 60 30 79 36

25 60 105 83 39

. ALO.-DQ
w.wwmuwwmwwmuw;f

. M ol M ALO,TK
0 30 50

20 ()

Cudng do (a.u)

1

Hinh 7. So sdnh cdu triic sdn phdm ciia 3 mdu y-Al0, duoc tong hp tir cdc ngudn khdc nhau

nhu sau: néng dé acid 4M; nhiét dé hoa tach 40°C va thai gian
180 phut. Tuang Ung vdi diéu kién nay, hiéu suat thu héi dat
79% va hiéu suat do thu hoi Al dat 35%;

Trong trudng hop chon hiéu suat thu hoi La** 1a thong s6
uu tién thi diéu kién hoa tach nhu sau: néng do acid 4M; nhiét
dd hoa tach 80°C va thoi gian 180 phut. Tuong Ung véi diéu
kién nay, hiéu suat thu hoi La** 91% va hiéu suat thu hoi AP+
la 52%.

3.3.Téng hop y-Al O, tir bé rdn sau thu héi ddt hiém

Sau qua trinh hoa tach thi ba ran con lai van chu yéu chaa
cac thanh phan Si, Al va cac tap chat kim loai khac & ham lugng
thap. G diéu kién t6i uu, hiéu sudt thu héi La thi ty 1& ALO, con
lai trong bé ran la 24% (phan tich bang XRF). Nhom tac gia khao
sat kha nang tan thu ba ran nay dé téng hgp chat mang xép
v-ALO, theo quy trinh da dugc phat trién trudc day [9]. Dong
thai, sdn phdm thu duoc (AI203—DQ) cling dugc so sanh vdi
Yy-ALO, téng hop theo phuong phap déng nhoé giot tirhoa chat
tinh khiét AI(N03)3 (ky hiéu la AI203-TK) theo quy trinh dugc mo
ta trong [9] va sdn pham Y-ALO, thuong mai ctia Merck (ky hiéu
la ALO.-M).
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Bdng 4. Két qud BET ctia cdc méu Al,0, tong hop va ALQ, thuong mai

N Dién tich bé matriéng
Tén mau . :

(m?/g)
AlLO,-M 130
Al,0,-DQ 224
ALO,-TK 270
17 -
1.6 - —— ALO,-DQ
15 -
14 - —— ALO,-TK
= 13 -
<13 - o= - ALOsM
11
§ 11
2 09 -
208 -
X 07 -
g 0,6 4
S 05 -
;—a 0,4 .
2 03 -
[ 0,2
01 -
0

_
o

50 250 1250
Kich thudc 16 x6p (A)
Hinh 8. Phdn bo kich thutdc 6 xdp va dién tich bé mdt cda cdc mau ALO,-DQ, A0 -TK va ALO -M

Hinh 7 cho thay san pham Al,0,-DQ thu dugc c6 cac peak
dac trung clia cau tric y-AlLO, tuong tu nhu mau ALO,-M & cac
goc 20 tuong Ung la 39°, 46°, 67°, chiing té c6 su hinh thanh
cau tric y-AlLO.,.

Két qua BET & Bang 4 cho thay, dién tich bé mat riéng
(SBET) ALO,-DQ dat 224m?/g va c6 sy tuong déng véi két qua
thu dugc tir nghién ctu [9] (mau y-ALO, thu dugc tir nghién
cliu nay dat 213m?qg). Hinh 8 cling cho thdy mau ALO, téng
hgp ti ba ran sau thu héi dat hiém cé phan bé kich thudc 16
x6p hep hon so véi mau AlLO, tong hop tir AI(NO,), tinh khiét
va tap trung & khodng 7 - 8nm.

4. Két luan

Nghién ctu cla nhém tac gia da gidi thiéu quy trinh thu
héi La®* tir xuc tac FCC thai ciia Nha may Loc dau Dung Quat
va tai ché ba ran sau thu hoi La** thanh vat liéu xép ALO,. Qué
trinh thu héi da dugc nghién cliu t6i uu céc théng sé thuc
nghiém théng qua quy hoach thuc nghiém. Két qua cho thay
d6 thu hoi dén 91% La** c6 thé dat dugc véi acid HNO, 4M;
nhiét dé hoa tach 80°C, thai gian 180 phdat, toc dé khuay 200
vong/phut, ty 1é ran/ldng = 1/3. Sau dé, ba ran con lai sau thu
hoi La** cling dugc sir dung dé tong hop y-AlLO, theo quy trinh
daon gian. San pham téng hgp dugc cé dién tich bé mat riéng
224m?/g, kich thudc 16 x6p phan bé trong khoang 7 - 8nm. San
pham nay c6 thé ing dung lam chat mang cho cac hé xuc tac
khéac hodc chat hap phu. Két qua clia nghién ctu nay mé ra
mot céach ti€p can tiém nang dé xu ly hiéu qua, kinh té€ ngudn
xuc tac FCC thai cila Nha may Loc dau Dung Quat.

Kich thuéc trung binh 16 x6p

Thé tich 16 x8p

(A) (ecm®/g)
52 0,25
74 0,41
86 0,58
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Summary

This work aims to determine the optimum condition of acid leaching procedure to recover La** from spent FCC catalyst of Dung Quat
Refinery. The response surface method was then applied on the basis of a three-level Box-Behnken experimental design. The leaching
yields of La’** and aluminum were taken as the response variables, whereas the concentration of nitric acid (X,, mol/L), leaching tempera-
ture (X, °C) and leaching time (X, min), were considered as the independent variables (factors). A mathematical model to describe the
relationship between the response variables and the independent ones was proposed. 91% of La** was recovered while the AF+ leaching
yield was 52% under the optimum conditions of leaching time 180 min, HNO, concentration 4mol/L, and leaching temperature 80°C. The
most influential factors on the leaching yield of La** and AF* were determined as HNO, concentration and the leaching temperature. The
proposed model equations using response surface methodology show a good agreement with the experimental data, with the correlation
coefficients (R?) of 0.967 for La** recovery and 0.923 for AF* recovery. The solid waste after La** leaching can be used as raw material for
gamma alumina synthesis.

Key words: Spent F(C catalyst, La**, leaching, y-Al 0, Box-Behnken, HNO,, Dung Quat Refinery.
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