PETROVIETNAM

NGHIEN CUU KHA NANG TACH KIM LOAI Fe, Ni, V, Ca VA Na
GAY NGO BOC XUC TAC FCC NGAY TU GIAI DOAN KHU MUOI
CUA DAU THO

PGS.TS. Tran Thi Nhu Mai’, CN. Nguyén Van Manh', TS. Giang Thi Phuong Ly?
TS. Nguyén Thi Minh Thu', PGS.TS. Nguyén Thanh Binh', ThS. Luu Van Bac'
TS. Nguyén Hitu Luong?, ThS.Vii Duy Hung?*, KS. Lé Trung Hau*

"Truding Pai hoc Khoa hoc Tu nhién - Bai hoc Quéc gia Ha Noi

’Dai hoc Bdch Khoa Ha Néi

3Vién Ddau khi Viét Nam

4Céng ty TNHH MTV Loc héa ddu Binh Son

Email: maitrannhu@yahoo.com

Tom tat

Ddu thé chira mét lugng nhé ham luong cdc kim loai Ni, Fe, Ca va V thudng tén tai duéi dang héa tan véi dau. Cdc
kim logi nay tich tu trong cdn chung cdt khi quyén, nguyén liéu cho phén xuéng RFCC. Trong qud trinh cracking, cdc kim
logi tich tu trén xdc tdc FCC gdy ngé déc xiic tdc, lam giam hoat tinh va thay déi tinh chdt héa ly ciia nhién liéu. Bai bdo
nay giéi thiéu hiéu qua cia viéc loai bé cdc kim loai Fe, Ni, Ca va V tir ddu thé bdng phuong phdp chiét véi cdc hé chelate
diacid hitu co va hydroxy acid. Két qua tir phuong phdp quang phé hdp thu nguyén tir (AAS) chi ra hén hop acid lactic,
acid oxalic va acid citric c6 hiéu qud trong viéc loai bé 3,91ppm Fe, 6,42ppm Ni, 23,85ppm Ca va 25,87ppm Na. Ngoai ra,
két qua tir phuong phdp cam iing plasma (ICP) chi ra su loai bé Ni, V, Fe, Ca va Na so véi mau dau ban dau dat lan luot

la 46%, 51%, 66%, 85% va 78%.
Tirkhéa: Chelate, ddu thé, tdch kim loai.

1.Téng quan

Do su thi€u hut dau thé Bach HS, Nha may Loc dau
Dung Quat dang va sé st dung nguyén liéu pha tron tu
mot s6 loai dau trong nudc hodc dau thd nhap khiu va
trong tuong lai c6 thé phai ché bién loai nguyén liéu
khac dé thay thé dau Bach Hé. Vi su sut gidm vé san
lugng khai thac mé Bach Hé, co cau dau thé hién tai da
dugc phoi tron thém cac dau noi dia khac (Réng, Té Giac
Tréng...) va 20 - 30% dau thoé nhap khau lam thay ddi
dang ké tinh chat dau thd nguyén liéu va vdi xu huéng
nguyén liéu ngay cang xau di (so v6i ddu Bach HE) sé gay
anh hudng bat lgi cho phan xudng cracking xuc tac. Tai
phéan xuéng cracking dién ra phan tng cracking & nhiét
dé 500 - 550°C c6 chon loc dé€ uu tién cac san pham long
trong thai gian rat ngan (chi vai giay), song da dé lam xuc
tac bi mat hoat tinh do c6c che phd bé mat xuc tac. Déng
thai, xdc tac clng chiu mét s6 qua trinh tac dong lam
gidm hoat tinh va thay d6i tinh chat hoa ly nhu nhiém
doc kim loai Fe, Ni, Ca, V... tu nguyén liéu [1]. Cac kim
loai, cht yéu la Fe, Ni, Ca, V tich tu trén bé mat xuc tac
trong qua trinh cracking dan dén xuc tac bi giam hoat
tinh va do chon loc, sdn phdm 1dng gidm, ham lugng coc
tang cao dan dén tdc nghén mao quan nhé lam han ché
viéc khuéch tan cac phan ti hydrocarbon nang hon vao
chat xuc tac FCC. Cac kim loai Ca, Na lam giam tinh chat
acid cda xuc tac. Xdc tac FCC sau khi khéng con dadm bao

hoat tinh thu xang trong nha may loc dau thi dugc thai
ra ngoai thanh cac chat thai.

Da s6 cac nghién ctiu hién nay déu tap trung vao anh
hudng cGa Ni cling nhu'V, trong khi dnh hudng cla Fe va
Ca chua dugc nghién cu nhiéu. Theo nghién ctu trudc
day clia nhém tac gia, ham lugng lang dong clia Fe trén
xUc tac théi co thé dat 2 - 3% khéi lugng. Thuc té cho thay,
Fe hién dién trong xuc tac can bang (E-cat) c6 moét s6 anh
hudng xau dén hoat dong clia phan xudng FCC nhu: giam
hoat tinh xuc tac, gidm kha ndng cracking phan doan
nang dan dén giam hiéu suat xang va LCO, tang hiéu suat
hydro va khi kho, gidam tri sé octane trong xang, giam ty
trong biéu kién clia xuc tac can bang, gidm kha nang xam
nhap cac phan ti 16n vao xuc tac, kha nang tuan hoan xuc
tac kém va chénh ap khéng déu tai van trugt, giam ham
lugng tro trong dau can va tang lugng SO, trong khai thai.

Do vay, su giam ham lugng Fe, Ni, Ca, V trong dau thé
nguyén liéu va cin chung cat khi quyén cung cip cho
phan xudng RFCC la mét trong nhiing yéu té quyét dinh
su 6n dinh van hanh cho phan xudng va giam chi phi tiéu
thu xuc tac.

Can ct thuc trang hién tai, viéc nghién cu cac van dé
lién quan dén anh hudng cta cac kim loai Fe, Ni, Ca, V va
Na dén hoat dong phan xuéng RFCC la viéc can thiét. Vi
vay viéc gidm ham lugng céc kim loai nay trong nguyén
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liéu sé lam gidm lugng tiéu thu xuc tac hang ngay, giup gidm chi phi dang
ké cho nha may va nang cao hiéu qua san xuat kinh doanh. Lugng kim loai
trong dau tho thudng nam trong khoang vai tram ppm hodc hon 1000ppm.
Cac kim loai Fe, Ni, Ca, V va Na thudng két hgp vai acid naphthenic & dang
mudi va dang cac hgp chat co kim gilra kim loai v&i porphyrin [2].

Khi dau tho chiia cac kim loai Fe, Ni, V, chiing cé xu hudng tich tu trong
phan can va trong qua trinh cracking, cac kim loai tich lGy trén xdc tac. Su
tich tu cla cac kim loai chuyén ti€p trén cac hat xuc tac c6 kha nang thuc
ddy cac phan Ung dé hydrogen trong cac qua trinh cracking va két qua la
tang luong coc, cac khi nhe, tang olefin va gidm thanh phan xang. V va Ni
tich tu trén cac hat xuc tac c6 thé lam thay d8i cau truc xdc tac. Trong khi dé
Fe gay anh hudng manh dén chu trinh xuc tac, Fe nhanh chéng lang dong
trén cac mao quan cla xuc tac va thé tich bén trong gilta cac hat xuc tac,
dan téi ngan can qua trinh chuyén hoa hydrocarbon nang vao chat xuc tac
FCC. Ngoai ra, Fe, Niva V c6 thé lam thay d6i cau tric cda hgp phan zeolite
Y hoic tao céc hgp chét véi nhém trong pha nén dan téi lam thay déi tinh
chat clia xuc tac.

Kim loai nang trong dau thé thudng ton tai dudi hai dang két hap [2]:

- Zn,Ti, Ca, Mg thudng tén tai trong dang két hgp vdi acid naphthenic
& dang mudi;

-V, Cu, Ni va mot phan Fe ton tai dudi dang céc hgp chat porphyrin
hoa tan trong dau.

Tién x{r ly clia can dau véi dung dich H,SO, da dugc ding thuong mai
héa tlt nhiéu nam trudc. Muc dich ca xtr ly nay la loai bo S, N, kim loai va
cac dang hgp chat hydrocarbon khac nham tang chat lugng clia nguyén
liéu. Tuy nhién, khi chiét bang dung dich H,SO,, c6 lugng nho acid bi khir vé
dang luu huynh dioxide, chiing cé kha nang tuong tac véi cac hydrocarbon
khéng no dé tao thanh cac san phdm phu nhu: sunfones, polysunfones... Vi
vay, duing acid sulfuric nhu mét tac nhan loai bo cac kim loai nang cé nhiéu
bat lgi.

Hinh 1 thé hién mé hinh chiét kim loai theo séng ché cia Penny K.Eidem
bang dung dich H,PO, [3].
Thanh phéan nhe
Naphtha
Dau héa
Khi gas oil

Dau tho

Dau diesel nhe

Dau diesel néng

950°F: Phan xuéng
== cracking xuc tac San pham 650°F
San pham 650 - 800°F
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—_— A
Dau cutter

1
Dung méi C,-C,

Dau nhién liéu asphalt
Hinh 1. Mé hinh chiét kim logi theo sdng ché ctia Penny K.Eidem
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Trong mo hinh cta PK.Eidem, phan
can chan khéng chua cac kim loai gay
ngd doéc dugc dua vao qud trinh tach
kim loai bang dung dich H,PO, trong
thoi gian 2 gid & nhiét d6 260°C.

K&t qua nghién ctu clta S.G.Kukes
et al [4] cho thay hgp chat phosphor
rat hiéu qua trong viéc loai bo V tir dau
nang nhung khong cé hiéu qua tach Ni.

Welter et al dung phuong phéap dién
hoéa dé loai bd cac kim loai nang [5]. Hui
Shang nghién cdu s dung séng cuc
ngan trong hé trg loai bo kim loai V va Ni
khoi hén hgp dau [6].

Mohammad Farhat Ali et al [2] da
tém tit 4 phuong phap dung dé tach
kim loai khoéi dau thé: phuang phép vat
ly bao gobm chung cat, chiét bang dung
moi, loc; phuong phap héa hoc bang
cach st dung céc dung dich khac nhau
nhu céc acid, cac hgp chat chloride, cac
bazo cta cac kim loai kiém va kiém thé
cung voi cac hgp chat tao phuc chia
nito; hydro hoéa xuc tac dé loai bé cac
hop chat chda N, S, O cing nhu loai
bé cac kim loai trong dau thé; st dung
cac chat gay thu dong kim loai gém
mot thanh phan nhu la Sb, Sn, Bi va hai
thanh phan nhu Sb-Sn, Sb-Bi, Sb-Re
nham lam gidm anh hudng cda cac kim
loai NivaV.

Chevron Reaseach Co. dung céc tac
nhan tao phuc da chic nang da thanh
phan nhu EDTA, diethylenetriamine
pentaacetic acid, N- (hydroxyethyl)
ethylenediamido triacetic acid va céc
muéi clia chung dé chiét cac kim loai
nang tu phan can dau chung cat chan
khong & pH = 4,5 két qua 13 99% Ca, 35%
Fe, 4% Niva 3% V duoc loai bo [7].

Theo nghién ctu cta D.L.Rollmann
[8] dung nudc dé tach kim loai & 232°C va
6895kPa trong 260 giay, viéc loai bo Ni, V
va S trong trudng hgp nay lan luot 1a 12%,
13% va 5%. Khi st dung nudc chiia 0,7%
NH, loai b6 dugc 26% Ni, 20% V va 14%S.
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Cu6i ndm 2014 Nha may Loc ddu Dung Quat da
thir nghiém céac giadi phap dugc dé ra tir nha cung
cdp hoa chat NALCO: dau tién st dung hé héa pham
EC2472A kht nhii tuong; tiép d6 dung EC2600A -
loai bé chat ran, kim loai nhu mét phan cta chat ran;
cudi cing dung héa phdm EC9239A - do nhd, tach
dau ra khoi nuéc bién. Giai phap nay tan dung dugc
dau tir bé mat chat ran trong cac tinh huéng dau thé
vGi ham lugng chat rdn cao, ham lugng kim loai I6n.
Qua trinh tach kim loai Fe, Ni, V va Ca & ngay giai
doan desalter da tiét kiém chi phi xuc tac.

Trong nghién cliu nay, nhém tac gid danh gia viéc
loai bo cac kim loai Fe, Ni, Ca va V tir dau thé bang
phuang phap chiét véi cac dung dich chelate la diacid
hiu co, cac hydroxy acid, hydroxy amide va ankyl
hydroxamic dé tach cac kim loai Fe, Ni, Ca va ca V. Tu
két qua nghién ctu danh gia kha nang chiét ting kim
loai clia cac chelate don thanh phan tim ra hé chelate
da thanh phan dé chiét c6 hiéu qua déng thai cac kim
loai Fe, Ni, Ca, V va Na ra khoéi dau. Ngoai ra, cac chelate
st dung ¢6 kha nang tao phic manh hodc tao mudi
vGi cac kim loai nén cé kha nang chiét kim loai, dong
thai la cac hop chat than thién véi moi trudng, nham
tranh khoi ngd doc thi cap khi thai ra méi trusng.

Mat khac cac chelate st dung la cac hgp chat hiu
co da churc tuong hop véi dau nhung lai tan t6t trong
nudc, c6 kha nidng hoat déng bé mat dang anion
va khéng ion nén cé thé dua hé héa phdm chelate
vao ngay tu giai doan khit mudi nuéc trong thiét bi
desalter d€ gidm ham lugng kim loai V, Ni, Fe, Ca trong
dau. Hon nia, khi tach kim loai & giai doan khir mudi
nudc sé tranh khoi viéc ldp thém hé thiét bi.

2. Thuc nghiém
2.1. Chudn bi dung dich chiét va mau dau

Hé cac dung dich chiét gém acid oxalic 5%, acid

2.2. Quy trinh tdch kim loai gdy ngé déc xtic tdc FCC tir ddu thé

Can chinh xac 20g méi mau dau cho vao binh cau 100ml,
sau do thém 30ml dung dich chelate néng d6 5%, lap sinh han
héi luu. H6n hgp dugc khudy bang may khudy ti véi téc do
khudy 400 vong/phut, thai gian khudy 3 gid & 35°C. Sau khi két
thic khudy va gia nhiét, tach nhanh phan dich chiét dé phan
tich dinh lugng ham lugng cac kim loai.

Dung dich chiét dugc do dé xac dinh ham lugng kim loai
dugc tach ra bang phuong phéap FAAS. Trong khi d¢, tiép tuc
khudy méau dau véi nudc cat dé loai bd hoan toan cac dung dich
tao phuc cling nhu phan kim loai dugc tach ra. Mau dau dugc
xac dinh ham lugng kim loai con lai bang phuong phép ICP.

2.3. Cdc phuong phdp phdn tich ham luong kim loai truéc va
sau khi chiét kim logi

Dich chiét dugc xac dinh ham lugng cac kim loai Fe, Ni, Ca,
Na bdng phuang phap quang phé hap thu nguyén tir detector
ngon Ifa (F-AAS), tai Trung tam Phan tich Méi truong va Phat
trién bén vimng, Trudng Pai hoc Khoa hoc Tu nhién, Dai hoc
Qudc gia Ha Néi.

Thanh phan cac kim loai Fe, Ni, Ca, Na va V trong mau dau
trudc va sau khi tach kim loai dugc xac dinh bang phuong
phap ICP tai Trung tam Nghién ctu Phat trién va Ché bién Dau
khi, Vién Dau khi Viét Nam.

3. Két qua va thao luan

3.1. Nghién ciru chiét kim loai Fe, Ni, Ca, Na trong ddu thé
bdng diacid hitu co - acid oxalic

Kim loai ngé déc dugc tach ra dusi dang mudi va phiic hoa
tan. Ham lugng kim loai dugc tach trong 1g dau dugc tinh toan
dua vao két qua tir phuong phap F-AAS.

Theo nghién ctu clia Se In Cho, Xin Pu, acid oxalic la acid
hiéu qua nhat trong viéc loai bd cac kim loai nang V, Ni, Fe ra
khoi xtc tadc FCC thai [9 - 11]. Ngoai ra, acid oxalic la diacid,
chiing tan tét trong nudc va c6 kha nang tao mudi va phuc tét

citric 5%, acid lactic 5%, diethanolamine 5%, acid v cac kim loai. 0
ethyl hydroxamic 5%. I
X yA eloA X N R HO C
3 mau dau thé dugc ldy tir Nha may Loc dau Dung ~c” SoH
Quiat, ky hiéu Ia mau 15 SC5A-401, 15 SC5A-402 va 15 g

SC5A-403.

Hinh 2. Cdu triic ctia acid oxalic

Bding 1. Thanh phdn kim logi trong dung dich chiét bang acid oxalic

R . Fe (ppm) Ni (ppm) Ca (ppm) Na (ppm)
Thanh phan 25°C 35°C 25°C 35°C 25°C 35°C 25°C 35°C
AS-Mau 15 SC5A-401 3,12 3,57 4,51 5,25 14,68 19,50 15,35 18,90
AS-M&u 15 SC5A-402 3,23 3,72 414 5,16 12,71 16,41 14,23 18,68
AS-Mau 15 SC5A-403 3,18 3,46 3,95 532 14,25 18,43 13,31 16,42

DAU KHi - SO 8/2016 45



HOA - CHE BIEN DAU KHi

K&t qua Bang 1 cho thay ham lugng céc kim loai ngo
doc dugc chiét ra tir 3 mau dau thé dugc nghién cdu &
hai nhiét d6 khac nhau la 25°C va 35°C. Ham lugng Fe,
Ni, Ca va Na dugc tach ra ¢ 35°C cao hon dang ké so vdi
25°C. § 35°C dau & dang 16ng nén viéc chiét bdng dung
dich chelate sé hiéu qua. Tuy nhién nghién ctu nay méi
thuc hién & ap suat khi quyén, phan tiing khéng thuc hién
& nhiét d6 cao do tranh su bay hai clia cac sédn phdm nhe
va su oxy hoa cla dau. Két qua dat dugc khoang 3,5ppm
Fe, 5,2ppm Ni, 17ppm Ca va 18ppm Na dugc tach ra &
35°C. § 25°C viéc tach kim loai Ni, Fe, Ca va Na dat hiéu
qua thap hon do dau chua & trang thai chay léng dung
dich tao phuc kho tuong tac nén hiéu qua thap, vi vay
cac nghién cdu sau thuc hién chiét kim loai chi & nhiét
do 35°C.

3.2. Nghién citu chiét kim loai Fe, Ni, Ca va Na trong ddu
bding cdc hop chdt hydroxy acid

Hydroxy acid la mot hgp chat hitu co chita mét hoac
nhiéu nhém acid carboxylic va nhom hydroxy. bay la
nhiing hgp chat cé thé déng vai trd nhu cac hgp chat
hoat déng bé mat khong ion va cac chat hoat dong bé
mat anion do cadc nhém hydroxy va nhém acid carboxylic
van con céac cap dién ti chua tham gia lién két. Cac cap
dién tU nay c6 kha nang tao chelate vai Ni, Fe, Ca va tao
mudi vai Na.

3.2.1. Nghién ctru chiét kim logi Fe, Ni, Ca va Na trong ddu tho
bding dung dich acid citric

Acid citric c6 3 nhém acid carboxylic va 1 nhém
hydroxy, c6 kha nang tao thanh phtc tét vai cac kim loai
nang nhu Fe va Ni (pK =11,85).

Fe-Acid citric

0 OH
0 0

HO OH
OH
Hinh 3. Cdu triic ctia acid citric

Khi chiét bang dung dich acid citric, lugng kim loai
Na va Ni dugc tach ra hiéu qua cao hon so véi chiét bang
dung dich acid oxalic, khodng 20,64ppm Na va 5,85ppm
Ni dugc loai bé, cé thé acid citric c6 nhiéu nhém carboxylic
nén ching c6 kha nang tao phic va muéi tét hon. Trong
do, ham lugng Fe va Ca loai bo dat dugc lan lugt 2,91ppm
va 12,87ppm.

3.2.2. Nghién ctiu chiét kim logi Fe, Ni, Ca va Na trong ddu tho
bdng dung dich acid lactic

Acid lactic la alpha hydroxy acid, cé pK, = 3,86,
khong dé bay hoi va cé thé tron 1an hoan toan véi nudc.
Chung da dugc dung trong nhiéu qua trinh chiét cac
hgp chat doc hai nhu toxaphene hay cac kim loai ndng
trong dat [12].

OH

Hinh 4. Cdu triic cda acid lactic

Ham lugng kim loai Na va Ca dugc chiét ra bang dung
dich acid lactic cao hon so véi cac dung dich chiét acid
oxalic, acid citric, v&i 18,54ppm Ca va 19,77ppm Na dugc
loai bo. So véi dung dich acid oxalic va acid citric thi dung
dich acid lactic chiét kim loai Ni, Fe yéu hon.

3.3. Nghién citu chiét kim loai Fe, Ni, Ca va Na trong ddu
thé bdng hop chat diethanolamine

Diethanolamine cé cac cap dién tlr chua lién két & cac
nguyén ti N va O, chiing c6 thé tham gia qua trinh chelate
hoa thong qua cap O-0 va O-N.

HO/ \H N/ \OH

Hinh 5. Cdu triic cia diethanolamine

Bding 2. Thanh phan kim logi trong dung dich chiét bang acid citric

Thanh phan Fe (ppm) Ni (ppm) Ca (ppm) Na (ppm)
AS-Mau 15 SC5A-401 2,91 5,85 12,87 19,87
AS-Mau 15 SC5A-402 2,68 5,35 15,30 20,30
AS-M3u 15 SC5A-403 3,35 5,56 16,29 18,29

Bding 3. Thanh phdn kim logi trong dung dich chiét bang acid lactic
Thanh phan Fe (ppm) Ni (ppm) Ca (ppm) Na (ppm)

AS-Mau 15 SC5A-401 2,85 4,64 18,54 19,77

AS-Mau 15 SC5A-402 3,01 3,33 19,71 18,16

AS-Mau 15 SC5A-403 3,12 3,74 21,16 22,35
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Bdng 4. Thanh phdn kim loai ngd ddc trong dung dich chiét bdng diethanolamine

Thanh phan Fe (ppm) Ni (ppm) Ca (ppm) Na (ppm)
AS-Mau 15 SC5A-401 1,33 0,25 24,93 21,13
AS-Mau 15 SC5A-402 1,19 0,49 22,71 22,16
AS-Mau 15 SC5A-403 1,28 Khéng phat hién 25,79 24,43

Bding 5. Thanh phdn kim logi trong dung dich chiét bang acid ethyl hydroxamic
Thanh phan Fe (ppm) Ni (ppm) Ca (ppm) Na (ppm)
AS-Mau 15 SC5A-401 1,47 2,22 12,84 18,87
AS-Mau 15 SC5A-402 2,01 2,25 15,50 17,89
AS-Mau 15 SC5A-403 1,95 2,68 22,63 15,81

Bding 6. Ty Ié thé tich thanh phdn hdn hop cdc dung dich chiét acid oxalic 5%, acid citric 5% va acid lactic 5%

Thanh phan Acid oxalic (ml)
Hé dich chiét 1 15
Hé dich chiét 2 10
Hé dich chiét 3 10

K&t qua Bang 4 cho thay, khi s&r dung dung dich
chelate diethanolamine hiéu qua tach Fe, Ni & trong 3
mau dau la nho han nhiéu so vai céc dung dich chiét khac,
do diethanolamine c6 thé c6 kha nang tao phuic véi cac
kim loai nhung kho tan vao nudc hon so véi cac chelate
chiia nhém acid carboxylic va nhom hydroxy. Cac kim loai
Ca va Na dugc tach ra dang ké, két qua nay phu hop véi
nghién ctu cda Chervon Research Co. [7] khi 99% Ca, 4%
Ni va 3% V dugc loai bé.

3.4. Nghién citu chiét kim loai Fe, Ni, Ca va Na trong ddu
thé bdng hop chdt acid ethyl hydroxamic

Acid ethyl hydroxamic c6 nguyén ti N, O con cap dién
tlr chua lién két c6 thé tham gia vao qua trinh chelate héa
thong qua cac cap 0-0 va O-N. Vi vay, chung déng vai trd
nhu phéi t&r nhiéu cang théng qua nhém amino, hydroxy
va nhém amide.

0

OH
w M/
NH

Hinh 6. Cdu tric acid ethyl hydroxamic

Véi dung dich chiét acid ethyl hydroxamic, ham luong
cac kim loai Ni, Fe, Ca va Na dugc tach ra nho hon so véi cac
dung dich trudc. Lugng Fe va Ni dugc loai bo chi dat lan luot
1,47ppm va 2,22ppm (Bang 5). Ca va Na dugc tach ra véi
ham lugng tuong tu véi cac chelate diacid va hydroxy acid.

3.5. Nghién ciru chiét kim loai Fe, Ni, Ca va Na trong ddu
thé bdng hén hop acid oxalic, acid citric va acid lactic

Ké&t qua chiét kim loai ngd déc trong dau thod bang
cac dung dich chelate riéng biét cho thay acid oxalic thich

Acid citric (ml) Acid lactic (ml)

10 5
10 10
15 5

hap cho viéc chiét Fe, acid citric lai t6t cho viéc tach kim
loai Ni va Na, acid lactic hiéu qua trong viéc loai bo céac
kim loai Fe, Ni, Na va Ca. Vi vay nghién ctu tiép theo la
danh gia hiéu qua chiét déng thoi cac kim loai bang hé
dich chiét da thanh phan chida cac chelate acid oxalic -
acid citric - acid lactic véi ty 1é khac nhau.

3.5.1. Nghién ctu thanh phdn hén hop cdc dung dich chiét
acid oxalic, acid citric va acid lactic trong chiét kim logi Fe, Ni,
Ca va Na trong dau thé (Bang 6)

3.5.2. Nghién ctru chiét kim logi Fe, Ni, Ca va Na trong ddu thd
bding hén hop acid oxalic, acid citric va acid lactic

Két qua phan tich ham lugng kim loai Fe, Ni, Ca va
Na bang phuong phap F-AAS véi 3 hé dich chiét 1, 2 va
3 dugc thé hién trong Bang 7. Véi hé dich chiét da thanh
phan hiéu qua chiét cac kim loai Fe, Ni, Ca va Na cao
haon dang ké so vdi ting dung dich chelate riéng biét,
khi 3,84ppm Fe, 5,68ppm Ni, 22,35ppm Ca va 23,61ppm
Na dugc loai bd vai hé dich chiét 2. Hé dich chiét 3 véi
thanh phan acid citric cao nhat, luong Ni va Na dugc
tach ra dang ké 1a 6,18ppm Ni va 24,79ppm Na. Ham
luong kim loai Fe, Ni, Ca va Na dugc tach ra khi st dung
hé dich chiét 1 cao hon so v&i cac hé dich chiét 2 va 3,
khi 3,91ppm Fe, 6,42ppm Ni, 23,85ppm Ca va 25,87ppm
Na dugc loai bo. Doi véi hé dich chiét da thanh phan cac
dung dich chelate hé trg 1an nhau trong qua trinh chiét
kim loai tU dau thé va cac cdp dién ti tu do trén cac
nhém hydroxy va cacbonyl tham gia vao tao phuc véi
cac kim loai, trong khi cac géc carboxylic tao muéi manh
v@i cac kim loai Ca va Na.
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Bding 7. Thanh phan kim logi trong cdc hé dung dich chiét bang acid oxalic, acid citric va acid lactic

Thanh phan Fe (ppm) Ni (ppm) Ca (ppm) Na (ppm)
AS - Hé dich chiét 1 3,91 6,42 23,85 25,87
AS - Hé dich chiét 2 3,84 5,68 22,35 23,61
AS - Hé dich chiét 3 3,74 6,18 21,48 24,79
Bding 8. Thanh phdn cdc kim logi trong mdu dau thé ban ddu
Thanh phan Ni (ppm) V (ppm) Fe (ppm) Na (ppm) Ca (ppm)
ICP-M&u 15 SC5A-401 9.120 0,475 4.260 13.800 27,05
ICP-M&u 15 SC5A-402 9.110 0,405 5.501 7.471 22,80
ICP-Mau 15 SC5A-403 8.940 0,525 5.520 12.310 25,06
Bding 9. Thanh phan cdc kim loi con lai trong mau ddu dugc tdch kim logi
Thanh phan Ni (ppm) V (ppm) Fe (ppm) Na (ppm) Ca (ppm)
ICP- 15 SC5A-401 4928 0,234 1.456 3.028 < 0,05
ICP- 15 SC5A-402 4823 0,292 2.087 1.860 < 0,05
ICP- 15 SC5A-403 4.675 0,315 2.650 3.825 < 0,05
3.6. Phuong phdp ICP xdc dinh ham luong kim logi Fe, Ni, R
V, Cava Na trong mdau ddu truéc va sau khi chiét kim loai
bdng hé dich chiét 1 | I
. i Rll

Ba mau dau da dugc chiét kim loai Fe, Ni, V, Ca va Na N R
bang hé chelate da thanh phan theo ty & acid oxalic : acid |
citric : acid lactic la 3:2:1. N---Me---N

\ Z | \

Bang phuong phdp phan tich ICP xac dinh ham N .
lugng cac kim loai Fe, Ni, V, Ca va Na trudc va sau khi chiét R
kim loai bang hé dich chiét 1 dugc thé hién trong Bang 8
vao. ~

Rlll R

Tu két qua ICP cho thay déi véi mau 15 SC5A-401, sau
khi xtr ly ham lugng Ni gidm khodng 46%, ham lugng V va
Fe gidm manh nhat lan lugt la 51% va 66%.

Trong khi dé, cdc mau 15 SC5A-402 va 15 SC5A-403
cing dat két qua tuong tu khi ham lugng cac kim loai
nang Fe, Ni, V dugc tach ra la dang ké tur 45 - 60%. Ly do c6
thé giai thich cho hiéu qua cta hén hop la kha nang tao
mudi hodc tao phuc tét ctia cac kim loai vai cac dung dich
chiét. Kim loai Na va Ca thudng & dang dé dang tao mudi
vGi cac dung dich chiét, ham lugng ctia ching dugc tach
ra dat gia tri cao.

Khi cac kim loai & dang ion rat dé tach trong giai doan
khi mu6i nuéc trong thiét bi desalter. Tuy nhién, cac kim
loai ndng nhu Fe, NivaV thudng ton tai trong dau thé duéi
dang porphyrinic va nonporphyrinic. Ngoai ra, Fe, NivaV &
trong dau thé thudng tich tu trong asphaltenes dudi dang
cac hgp chat porphyrin (Hinh 7). Khéi lugng mol phan t
cla cac hgp chat nay nam trong khoang tur 420 - 520, ti
C,N,-C.,N,, vi vay phai st dung cac hé chelate manh dé
tach cac kim loai nay.
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Hinh 7. Cdu tric cia phuc porphyrin véi kim logi chuyén tiép (Me = V, Fe, Ni)

Hén hgp acid oxalic, acid citric va acid lactic c6
thé tao phuc, tao muéi manh véi cac kim loai Fe, Ni,
V va Ca. Tuy nhién, do kim loai ton tai dugi dang phtc
porphyrin rat bén viing nén rat khé c6 thé kéo toan bo
kim loai.

Két qua nghién ctu cho thay, cac hop chat hiu co
da acid, hydroxy acid la cac chelate manh c6 thé st dung
truc ti€p ngay tu giai doan kh& mudi nuéc trong thiét bi
desalter dé tach cac kim loai gdy ngd doc xuc tac FCC.
bay la nhiing hé chelate than thién maéi trudng, tuong
tac véi kim loai, dé tan trong nudc, c6 tinh hoat dong bé
mat anion va khong ion va cé kha nang pha nhi tuong
nudc/dau.

Hinh 8 dua ra m6 hinh dé xuat minh hoa qua trinh
chiét kim loai tUr giai doan khi&t mudi nuéc trong thiét bi
desalter.
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Study of the possible removal of metals (Fe, Ni, V, Ca and Na)
contaminating FCC catalyst in crude oil desalting process
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Crude oil contains trace amounts of vanadium, iron, calcium and nickel (V, Fe, Ca and Ni), usually in oil-soluble
form. These metals agglomerate in the residual fuel oil fractions, which are feedstock for the RFCC unit. During
the cracking process, the metals accumulate on the FCC catalyst, decreasing the catalytic activity and changing
the physicochemical properties of fuels. This paper illustrates the performance of the removal of Fe, Ni, Ca and V
from crude oil by extraction method with organic diacid system and hydroxyl acid. The results obtained from atomic
absorption spectroscopy (AAS) show that the mixture of lactic acid, oxalic acid and citric acid has good performance
in removing contaminated metals, with 3.91ppm of Fe, 6.42ppm of Ni, 23.85ppm of Ca and 25.87ppm of Na being
removed. In addition, the results from the inductively coupled plasma method (ICP) reveal that the removal of Ni, V,
Fe, Ca and Na were 46%, 51%, 66%, 85% and 78% respectively.

Key words: Chelate, crude oils, removal of metals.
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