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Khao sat tinh twong hop mot s6 dau tho va
moO1 tuong quan voi tinh chat cua dau tho
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Tom tit—Pa sb cic nha may loc diu (NMLD) trén
thé giéi ché bién nhiéu loai diu thé véi nhiéu 1y do vé
kinh té, ky thuat va chinh tri. Do d6, sy khong twong
hop giira cac loai diu thd s& anh hwéng dén qua trinh
ling dong asphaltene va cin diu khi dwoc tdn trir
chung. O nghién ciru nay, tic gia phén tich tinh chit
hoéa 1y ciia bon loai dau thd, thue nghiém xéc dinh chi
s6 khong hoa tan (IN), chi sé hoa tan (SBN) va danh
gia tinh twong hop ciia cic cip dau thé. Két qua cho
thdy bon loai diu thé khao sat c6 mot sé twong hop
hoan toan va mdt s6 twong hop mdt phin, tir d6 tic gia
ciing dé xuét dwoc giéi han ty 1& thé tich phi hop cho
dam bao twong hop ciia tirng cip diu. Bén canh do,
mdi twong quan ciia tinh twong hep diu thé va tinh
chét vat Iy héa hoc ciia diu thd ciing dwgc thio luin.
Qua dé, diu thé v6i ham lwgng paraffins rin (wax)
cang cao va/hoic co6 ty 1€ nhuwa (resins) va asphaltenes
thap thi tinh twong hop (6n dinh) cang thip. Két qua
di mé ra hwéng nghién ciru méi va cé nhiéu ing dung
& NMLD dé giai quyét cac su ¢ (foulings) & bé chira
diu thé va cac phan xwong ché bién tiép theo &
NMLD.
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mé hinh twong hop diu, nha may loc diu, twong hop
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1 MO PAU

Dﬁu tho 1a ngudn nguyén lidu chinh cho NMLD.
Déu thé duoc nhdp tr cac tau cho dau va duge
ton trir trong bé chira trudc khi di ché bién. Bén
canh d6, viéc quy hoach va xay dung tong kho cho
du trit ddu ctia Qudc gia doi hoi dau thd phai duoc
ton trit trong thoi gian dai. Tuy nhién, trong thoi
gian ton trit, can dau s& hinh thanh va ling dong &
day bé do anh huong cua trong luc hodc do nhiéu
yéu td khac nhau chua duge xac dinh chinh xéc.
Cin dau khi da hinh thanh gy ra nhiéu van d& ky
thuat va thiét hai kinh té ddi véi cac NMLD. Cu thé,
viée xu 1y can dau & day bé chua dau thd hodc tau
diu 1a bién phap thu dong, gy tén kém chi phi.
Ngoai ra con anh huong dén stc khoe ngudi lao
dong va tac dong dén méi trudng cia viée xir Iy can
dau 1a kha nghiém trong. Vi vy viéc tim cac bién
phap chu dong ngin ngira hinh thanh cin dau 1a giai
phap c6 tinh bén vimng hon.

Hién nay, da sé cac NMLD déu ché bién nhiéu
loai dau thd khac nhau béi vi cac yéu td vé kinh té,
ky thudt va chinh tri. Viéc mua dau tho dé ché bién
& NMLD giy nhiéu tré ngai cho don vi quan ly
NMLD (refiners) do cac yéu té nhur gia dau tho, kha
nang ché bién dau thé trong nha may va hon nita la
viée ton trit/phdi tron nhiéu diu thd khac nhau & bé
chta dau thd va tai nha may. Cu thé T. Garrett va
cong sy da dé cap dén mot sb yéu td chinh anh
hudng dén viéc tron diu thd nhu ham luong
asphaltenes, tinh tuong hop cta cac loai dau tho khi
tron 1an. M6 hinh tuong hop dau (oil compatibility
model — OCM) da dugc tac gia Wiehe va cong su
(Exxon Mobil) phat trién va ap dung & mot sb
NMLD, dugc st dung dé du doan kha ning ling
dong asphaltenes cua dau thd don hodc ciia hdn hop
cac loai dau tho. Do d6, muc dich ctia nghién ctru
nay 14 xdy dyng mé hinh twong hop dau dé danh gia
su tuong hop cua mot $6 loai diu thd va tir d6 xéc


mailto:luongnh.pvpro@vpi.pvn.vn
mailto:%20nhinguyen195.py@gmail.com)

36 SCIENCE & TECHNOLOGY DEVELOPMENT JOURNAL, VOL 20, NO.K8- 2017

dinh gi¢i han ty 1é thé tich phu hop véi cac cap dau
tho khac nhau. Bén canh dé, méi tuong quan giita
tinh twong hop ctia dau thé va tinh chat vat ly hoa
hoc cta dau thé ciing duoc thao luan.

2 THUC NGHIEM

2.1 Ddu thé nghién citu va phwong phép phén tich

Trong nghién ciru nay, bon (4) loai dau thé (DT)
dugc sir dung dé danh gia tinh tuong hop cua timg
cip va dugc mi hoa bang ky hi¢u DT-1 dén DT-4
dugc cung cdp tir NMLD Dung Quat. Dau tho s&
dugc phan tich cac chi tiéu, tinh chat héa 1y co ban
v6i viée st dung cac phuong phap theo tiéu chuin
ASTM, IP, GOST théng dung va két qua duoc trinh
bay ¢ muc 3.

2.2 M0 hinh tuwong hop dau va phwong phdp xdc
dinh cdc chi s6 co ban

Co s6 xay dung mo hinh OCM la tham s6 hoa tan
tai diém xuét hién két tua (flocculation) cho mot dau
nhit dinh 14 gidng nhau du dau tron v6i chat 1ong
khong phtrc tap hodc dau khac. Do d6, thir nghiém
dau véi hdn hop dung méi dé xac dinh gia tri tham
s6 hoa tan hdn hop. Khi do, thay dbi ty 1& dau véi
thé tich hdn hop dung moi va ngoai suy cic tham s6
hoa tan cho dén pha lodng v cung trong dau. Két
qua 1 chang ta thyc sy c6 thé do tham sé hoa tan
cua dau.

Mo hinh nay dua trén viéc xay dung dir li¢u thong
qua 02 chi s§ co ban 1a chi sb khong hoa tan Iy
(insolubility number) va chi s6 hoa tan Sgy
(solubilty blending number). V& mit ¥ nghia, Iy dic
trung cho mirc d§ khong hoa tan asphaltenes, trong
khi d6 Sen do kha ning diu c6 thé hoa tan
asphaltenes. Do d6, dé asphaltenes hoa tan va 6n
dinh trong cac thanh phan con lai cta dau va khong
két tia thi chi sb Sen > In. Asphaltenes dwoc dinh
nghia la tan trong toluene va khong tan trong n-
heptane, do do rat thuan tién khi dit tham sé hoa tan
clia cac chat khac nhau trén thang tham chiéu theo
n-heptane va toluene. Khi do, hai chi s co ban Iy va
Sen khong thir nguyén cua dau thd duge tinh todn
dua trén tham s6 hoa tan cua dau thd va so sanh voi
tham s6 hoa tan cua toluene va n-heptane va duoc
xéc dinh theo cong thirc sau [6]:

3,40
Iy=100—-L—* 1)
O +0y
Sen = 100 il 01 2)
O +0y

Trong d6:

& Gié tri tham s d6 hoa tan ciia hdn hop tai
diém xuat hién két tua asphaltenes
[(cal/g.mol)¥?];

o1 Gia trj tham sb d6 hoa tan cua toluene
[(cal/g.mol)¥?];

o dn: Gia tri tham sb d6 hoa tan cua n-heptane
[(cal/g.mol)¥?];

e8oii: Gia tri tham s& d0 hoa tan cua dau
[(cal/g.mol)2].

Khi pha tron dau thé véi hdn hop dung méi thir
(toluene va n-heptane) v6i cac ty 1& khac nhau va
qua thuc nghiém s& xac dinh dugc diém xuit hién
asphaltenes két tta. Khi do, gia tri tham s6 do hoa
tan ciia hdn hop (8¢) s& xac dinh theo nguyén tic
tron thé tich dau tho va dung méi thir theo phuong
trinh dudi day:

_r O +Vydy +V,u.8, 3)
Ve +Vy +V,,

Sf

Thuc hién rat gon biéu thue véi cac cong thuce tinh
Inva Sgn, thu duge:

100.Vy _ 100.V,; ‘IN —SaN iy @)
Vi Vi 100
Trong do:

o8¢ Gid tri tham s do hoa tan ctia hdn hop tai
diém xuat hién két tua asphaltenes
[(cal/g.mol)*?];

edr: Gia tri tham s6 hoa tan cua toluene
[(cal/g.mol)*?];

edn: Gia tri tham s hoa tan cia n-heptane
[(cal/g.mol)*?];

e 0i: Gia tri tham s6 hoa tan cua dau

[(cal/g.mol)*?];
e \/iy: Thé tich n-heptane [ml];
o \/1: Thé tich toluene [ml];
o Voir: Thé tich dau [ml];

e Vr: Thé tich ctia dung méi thir (= Vi + V1)
[miT;

e In: Chi s6 khong hoa tan;
o Sgn: Chi s6 hoa tan.

Phuong trinh rat gon ¢ trén 1a phuong trinh tuyén
tinh bac nhat ctia Vel V1L v6i Vi/V1L (goi 1a diém
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TE). Qua thuc nghiém, xay dung duoc dudng thing
v6i cac diém TE khéac nhau. Khi d6, diém cét truc
tung 1a chi s6 Iy va diém cit truc hoanh 14 diém Hp
(= 100 X Voi/V1L). Hinh 1 mé ta vi du vé dd thi
duong TE cua dau Arad Light.

20 . . . . . . .
5 35 y=295-0200x; R=0998 3
S 30 3
& Iy =295

g 254 Sg = (1 + 100/HD) I 3
©

Spn = (1 +100/147) 29.5 = 50
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Hinh 1. D6 thi khao sat ctia ddu thd Arab Light

Tur d6 thi trén, s& xac dinh duoc cac chi sb Iy va
Sen theo cong thirc sau.

Sy =1y. {H@} IN.{HV—H} (5)
HD oil 1y -0

Chi tiét vé phuwong phap xéac dinh duoc trinh bay &
tai liéu tham khao [6]. D& kiém tra asphaltenes két
tua (flocculation) trong dau hodc hdn hop giita dau
va dung moi, kinh hién vi dugc su dung. Déu tho
hodc hdn hop dau va dung méi sau khi pha tron, gia
nhiét ¢ nhiét d¢ 60 °C trong tu sdy. Sau do, 1 glot
dau hodc hdn hop duogc 1y va dua trén tim kleng
(glass slide) va nhanh chong st dung cover slip dé
day lai, sau d6 dugc quan sat dudi anh sang truyén
qua véi do phong dai 100X. Asphaltenes két tua s&
dugc thdy nhu ¢ Hinh 2.

Sau khi x4c dinh chi sb co ban In, Sen cta dau thd
don thi viéc xac dinh cac chi sb cia dau hdn hop
dua trén nguyén tic thé tich va theo cong thirc sau:

V.Spyi
—ZZ'VBN' (6)
1

SBNmix =
Trong do6:
@ Semix: chi s hoa tan ctia hdn hop dau (mix);
o Sgni: chi s6 hoa tan cua dau don;

e V;: thé tich ctia diu don tuong tmg trong hdn
hop [ml].

U I A

Trén dau the

Déu tho véi test liquid

mdi thu

Quan sat cac chudi
asphaltene két tia bang
kinh hién vi

Chudi asphalténe két tua &
d6 phong dai 100X

Hinh 2. Cac budc x4c dinh diém xuét hién asphaltene ctia dau tho

Diéu kién dé hdn hop dau duoc xem la twong hop
1a chi s6 hoa tan ctia hdn hop (Senmix) 16n hon chi s6
khong hoa tan 16n nhit trong cac loai diu tién hanh
phéi tron Inmax.

3 KET QUA VATHAO LUAN

3.1 Két qua phan tich dau thé

Két qua phan tich mot s6 tinh chat hoa 1y co ban
ctia bén loai dau tho duge lua chon trong nghién
ctru nay dugc trinh bay ¢ Bang 1. Két qua phan tich
cho théy bon loai dau thd duoc lua chon 1a loai dau
ngot va nhe, c6 ham luong luu huynh thip (< 0,1
%kl). Mot trong nhitng diém can luu ¥ 14 dau co
diém chay twong dbi cao (tir 22-34 °C) diéu do6 c6
thé giai thich do ham lugng paraffin rin (wax) cua
cac dau tho twong ddi cao (tir 18-26 %kl). Ham
luong tap chat co hoc ciia dau thd ciing twong dbi
thap.

Béng 1. Tinh chit hoa Iy ciia bon dau thir nghiém

TT Chi tiéu Phuong phép |DT-1|DT-2 | DT-3 | DT-4

<hoi luong riéng 6\ 1 5002-1 [0,85600,8309|0,8439 | 0,8220

15°C, g/ml
o [Ponhdtdonghoc ) ooyt hans12 (20,10 | 555 | 841 | 4,03
50 °C, cSt
ASTM D4294-
3 | Luu hugnh, %kl 10 0,097 | 0,064 | 0,066 | 0,047

4 Diém chiy,°C | ASTM D97-11 | 34 32 33 22

Tap chat co hoc,
%okl
Ham luong mudi, | ASTM D3230-
mg/L 10
Paraffin rin (wax),
%okl

ASTM D473-07 0,012 | 0,013 | 0,021 | 0,009

120 | 19 | 357 | 09

UOP A46-85 | 25,7 | 22,1 | 28,7 | 18,3

8 | Asphaltenes, %kl IP 143-01 0,135 | 0,159 | 0,590 | 0,061

9 [Nhua (resins), %kl| GOST 11858 | 6,08 | 2,63 | 9,87 | 5,95

Nhu chung ta da biét sy hinh thanh cin ddu mot
phan 1a do su keo ty cua asphaltenes, do d6 ham
lugng asphaltenes trong dau thd 1a mot trong nhimng
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chi tiéu dé danh gia su keo tu. Ngoai ra, trong céc
thanh phan dau thé theo phwong phap phén tich
SARA (saturates, aromatics, resins, asphaltenes) thi
nhya (resins) c6 vai tro trong viéc on dinh
asphaltenes trong dau tho. Vé co ban, asphaltenes
ton tai trong dau tho dudi dang hé keo phan tan va
duoc 6n dinh béi nhua va aromatic. Cac hat mixen
(tap hop cac phan tir asphaltenes) dugc bao quanh
boi cac phan tir nhya c6 trong dau tho, ching hoat
dong nhu mang bao vé gilr asphaltene trong h¢ keo
phan tan trong méi truong dau thé. Nhya va
asphaltenes hut nhau bang cac lién két hydrogen ctia
céc di nguyén tir tOn tai trong ca hai chat va twong
tac ludng cuc gilta cac nhom phan cyc trong
asphaltenes va resins. Piu phén cyc ctua nhya duoc
dinh hudng vao phan 15i asphaltenes va dau béo
duoc tiép xtc v6i diu. Nhua 6n dinh cac hat
asphaltenes bang cdc cdu ndi giita phan tu
asphaltene phan cuc va cac thanh phan khong phan
cuc khac cua dau thd. Do dé, nhua c6 vai tro quan
trong trong viéc danh gia sy on dinh cia
asphaltenes.

Pé danh gia, tac gia su dung ty 18 nhya va
asphaltene cta bon loai dau tho thir nghiém, két qua
so sanh dugc trinh bay ¢ Hinh 3. Két qua cho thay,
ham lugng asphaltenes trong dau thd theo hudng gia
tang nhu sau: DT-4 < DT-1 < DT-2 < DT-3. Trong
khi @6, ham luong resins thi theo hudng khac nhau:
DT-2 < DT-3 < DT-4 < DT-1. Theo do, DT-4 co ty
1¢ resins va asphaltenes cao nhit v&i hon 100, trong
khi d6 DT-3 c6 ty 18 R/A 1a thap nhit (khoang 2%).
Véi két qua nhu vy c6 thé dy doan kha ning 6n
dinh asphaltenes trong DT-4 va DT-1 cao hon so
v6i cac dau thd con lai (DT-2 va DT-3).
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Hinh 3. Him luong Asphaltenes, Resins va ty 1¢
Resins/Asphaltenes cua dau tho thir nghiém.

Tir két qua & Béang 1 néu trén cho thiy ham luong
paraffins ran (wax) cé cac loai dau thé twong doi
cao. Trong bdn loai diu thé thir nghiém, DT-4 c6

ham lugng wax thip nhét (khoang 18 %kl), trong
khi d6 DT-3 c6 ham lugng wax cao nhat (gan 29
%kl). Tiép theo 1a DT-1 va DT-2 véi ham lugng
wax 1a 25 %kl va 22 %kl. Ham lugng wax noi riéng
va ham luong saturates n6i chung lién quan dén sy
on dinh cua asphaltenes trong dau thd, dau chua
nhiéu paraffin thuong it 6n dinh va d& dong cin
asphaltenes hon so véi dau it paraffin.

3.2 M0 hinh twong hop dau va tiwong quan giita si
o6n dinh va tinh chat dau thé
Bang 2 trinh bay két qua thir nghiém va tinh toan
cac chi s6 co ban ctia mo hinh twong hop dau bao
gdm chi s6 khong hoa tan (In) va chi s6 hoa tan
(Sen) ctia bon loai dau thé.

Bang 2. Két qua in va SBN bén dau thir nghiém

Loai déu tho In Sen Ty 18 Sen/In (Rstabiity)
DT-1 738 | 110,7 15
DT-2 30,6 | 465 15
DT-3 438 | 721 16
DT-4 13,6 | 408 3,0

Két qua cho thiy tat ca bon dau tho thir nghiém
¢6 Sen cao hon so véi Iy va do d6 chi s6 Rsupiiity (=
Sen/In) 16n hon 1. Theo 1y thuyét cua Wiehe thi c6
thé két luan rang day 1a cac loai dau tu tuong hop vi
phi hop v&i didu kién “Sgn > In“ [6]. Chi s& Rstability
cang cao thi dau cang 6n dinh. Két qua & Bang 2
cho thiy DT-4 ¢6 Sgn/In ty 1& cao nhét (khoang 3),
trong khi d6 cac loai dau tho con lai co ty 1€ Sen/In
vao khoang 1,5 dén 1,6. Do d6, vé mat 1y thuyét
DT-4 duoc cho 1a 6n dinh hon so vdi cac dau con
lai.

Pé tim twong quan giita tinh 6n dinh hay tinh
tuong hop ctia cac loai dau v6i thanh phan hodc tinh
chit cta dau tho, Hinh 4 biéu dién twong quan giira
ham lugng wax, ty 1€ Re/As va chi $6 Rstability- Két
qua cho thdy chi sb Rstavility cia DT-4 cao tuong
duong voi ty sb Re/As cao (> 95) va/hodc ham
lwong wax thap (18 %kl). Trong khi d6, Rstability clia
DT-1 d&én DT-3 thap hon so v&i Rsupiity ciia DT-4
lién quan dén tinh chit cua dau thd, cu thé: (i) ty 1&
Re/As thap (DT-2 hoic DT-3) hodc (ii) c6 ham
luong wax cao (DT-1) hodc (iii) ca 2 yéu té ty 18
Re/As thap va ham lugng wax cao (DT-3).
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3.3 M0 hinh tuwong hop cia timg cdp dau thé

Nhu da trinh bay 6 Muc 2.2, md hinh twong hop
dau ciing duoc sir dung dé du doan tinh tuong hop
cua hai hodc nhiéu loai diu khi tron 13n v&i nhau
thong qua viéc xac dinh céc chi sb co ban cta timg
dau don. Cu thé khi tron 13n hai dau tho khac nhau
v6i mot ty 1& thé tich nhat dinh thi ta s& x4c dinh
dugc chi sb hoa tan ciia hdn hop (Senmix). Piéu kién
dé hai hoac nhiéu dau tho tuong hop 1a chi s6 Senmix
phai 16n hon chi s6 khong hoa tan 16n nhit trong cac
loai dau phdi tron Inmax. DE danh gia so bo su tuong
hop cua timg cap dau trong bon loai dau thd voi
nguyén tic da néu, tac gia di tinh toan va két qua
duoc trinh bay ¢ Bang 3 va Hinh 5.

Béng 3. Tinh twong thich ctia cac cap dau

So sanh Sgnmix Va

Cap dau thd Senmax  [Senmin | INmax |
Nmax
DT-1vaDT2 |1107 |465 | 738 | Senmn < Imax<
SBNmax
DT-1vaDT-3 |1107 |721 | 73,8 | Senmn < Inmax<
SBNmax
DT-1vaDT-4 |1107 |408 | 738 | Senmn < Inmax<

SBNmax

DT-2va DT-3 72,1 46,5 43,8 Senmin > Inmax

DT-2vaDT-4 | 465 |40,8 | 30,6

SBNmin > INmax

DT-3vaDT-4 | 721 | 408 | 438 | Sevmin < hmax<

SBNmax

Déu thd DT-1 DT-2 DT-3 DT-4
V,
DT-1 V

DT-2

Chu thich

Tuong hgp hoan toan

m Twong hgp mdt phin

Hinh 5. Két qua tinh twong hop ca cac cip dau thd

Véi cac cap dau twong hop mot phan, tac gia tiép
tuc di sdu danh gia tim gidi han ty 1& thé tich phdi
tron thich hop. Hinh 6 theo sau trinh bay két qua
phan tich va danh gia cho trudng hop cu thé véi cap
dau thé DT-1 va DT-4. Nhu chung ta thdy véi thé
tich cia DT-4 trong hon hop 16n hon 53 %tt thi
Senmix thdp hon Inmax do d6 s& khéng twong hop.
Nguoc lai v6i thé tich cia DT-4 trong hdn hop thap
hon 53 %tt thi DT-1 va DT-4 tuwong hop. Do do6,
gidi han ty 18 thé tich twong hop cua 2 loai dau tho
DT-1 va DT-4 1a thé tich ciia diu DT-4 trong hdn
hop phai nho hon 53 %tt.

o 10 20 30 10 50 60 8 » 100

%tt ciia DT-4 trong hén hop

Hinh 6. Két qua ty 1é thé tich twong hop va khong tuong hop ciia
hén hop DT-1 va DT-4

Tuong ty nhu cip dau DT-1 va DT-4 néu trén, tac
gia da tim ra gidi han thé tich twong hop cua céc cip
dau va két qua trinh bay & Bang 4. Két qua cho thiy
cdp dau (DT-2 va DT-3, DT-2 va DT-4) c6 thé ton
trlt & moi ty 1¢ (tirc la twong hop hoan toan). Cac
cap dau con lai thi trong hop mot phan véi gidi han
ty 18 thé tich tiry theo cdp. Do d6, dé giam ling dong
asphaltene va cac sy ¢d c6 thé xdy ra trong cac phan
xuong ché bién tiép theo thi xem xét ton trit & ty 1¢
trong gioi han da dé xuét.
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Béng 4. Két qua gidi han ty 18 thé tich twong hop
cua cac cap dau tho

Cip diu tho g;yllg h}ir)lnt?lz It)i,c:;) Ero‘ng hop cua diu thd
DT-1va DT-2 % tt ctia DT-2 trong hdn hop < 56 %t
DT-1vaDT-3 % tt ctia DT-3 trong hdn hop < 95 %t
DT-1va DT-4 % tt ctia DT-4 trong hon hop < 53 %tt
DT-2 va DT-3 Moi ty 1¢

DT-2va DT-4 Moi ty 1¢

DT-3vaDT-4 % tt ciia DT-4 trong hdn hop < 90 %tt

4 KET LUAN

Trong nghién ctru nay, bdn loai diu thd duoc xac
dinh céc chi s6 In, Sen va danh gia su twong hop cua
timg cap dau tho trong bén loai dau tho. Két qua cho
thdy c6 2 cdp dau dau thé (DT-2 va DT-3, DT-2 va
DT-4) 14 twong hop hoan toan, trong khi d6 bon cip
con lai thi twong hgp mot phan. Mdi tuong quan
gitta cac chi b Tn, Sgn V6i tinh chit hoa 1y cta dau
thd (nhu ham lugng asphaltenes, resin va wax) ciing
so bo dé xuit. Mic du, viéc xac dinh chinh xac mdi
trong quan 1a phirc tap, tuy nhién, so bo cho thiy
dau thé c6 ham lwvong wax cao hodc ty 1¢
resins/asphaltenes thip thi c6 tinh tuong hop/on
dinh thap thé hién qua ty 1& Rsuvility (Sen/In) thép.
Két qua nghién ctru ciing chi ra duoc gi6i han ty 18
thé tich giita cap hai loai dau tho khac nhau dé dam
bao twong hop, giam ling dong asphaltenes. Pay 1a
o s& ban dau cho viéc lap ké hoach tOn trir cac dau
tho khac nhau trong mot cung bé chira dau thd hodc
ché bién & cac phan xudng tiép theo. Nghién ctru
tiép theo 1 thir nghiém xé4c dinh cac chi sé Sgn/In
v6i nhiéu loai dau thd c6 tinh chét vat 1y hoa hoc
khéc nhau dé c6 két qua day du cho viéc danh gia
ton trit ciia nha may loc diu. Ngoai ra, viéc phan
tich SARA ciia dau tho dé danh gia va tim chi tiét
hon v& mdi twong quan giita cac chi sé co ban Iy,
Sen, Rsubility vOi SARA va cac tinh chét hoa Iy khac
ctia dau thd ciing dugce tiép tuc nghién ctru. Két qua
thu dugc tr nghién ciu nay moé ra hudng nghién
clru méi, gop phan giam duoc cac su ¢b (foulings)
trong qua trinh khai thac, van chuyén, ton trit va ché
bién dau thé & thé gidi noi chung va Viét Nam noi
riéng.
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Abstract—The compatibility/incompatibility of crude oils will affect the asphaltene precipitation and finally for
sludge deposition if such oils are storaged or blending together. Normally, the refineries process a mixture of
several crude oils owing to economic, technical and political aspects. In this study, four crude oils were
characterized and investigated in order to determine physical-chemical properties and insolubility number (IN)
and blending solubility number (SBN). The result revealed that two pair of crude oils are fully compatible and
the remaining are partly compatible. The volume limitation of each crude oil in the mixture is proposed. In
addition, the relationship between the compatibility and physico-chemical properties of crude oils is discussed. In
fact, the crude oil which possessed high wax content and low resins to asphaltenes ratio possesses low stability.
This finding might provide a new and valuable strategy for solving the foulings in crude oil tanks and processing
units in refineries.

Index Terms—Asphaltene flocculation, asphaltene precipitation, oil refinery, crude oil compatibility, oil
compatibility model.



