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Viéc nhdn dang nguén géc ddu duac thu hién theo phuong phdp so sdnh két qud phdn tich ddu 6 nhiém va déu déi chiing dva trén
cdc ddc trung phdn bé n-alkane, hydrocarbon tham da vong, cdc hop chdt biomarker va cdc chi sé nhdn dang duoc tinh todn tir déc trung

phdn bé nay.

Co'sé dit liéu nhdn dang nguén géc ddu do Trung tam Nghién ciru va Phdt trién An toan va Méi trudng Ddu khi (CPSE) thuéc Vién Ddu
khi Viét Nam (VPI) xdy dung cho cdc loai déu thé khai thdc tir cic mé ctia Viét Nam va mét s6 logi ddu thé nhdp khdu. Bé co sé dit liéu nhdn
dang ctia tiing logi déu gém: phé sdc do, 25 chi s6'nhdn dang chinh theo tiéu chudn CEN/TR 15522-2:2012 [1] va 4 chi s6 tham khdo d6i

vdi cdc logi ddu thé Dong Nam A.

Thur vién co sé dir liéu nhdn dang nguén géc ddu la tai liéu tham khdo cd gid tri gitip nhanh chéng phdt hién nguén géc ddu gdy 6
nhiém, gidm sé luwong mdu phdn tich, tiét kiém thai gian va chi phi. Ddy ciing la co sé khoa hoc quan trong trong qud trinh diéu tra, ldp
chiing cii déxir phat, dé nghi boi thudng thiét hai trong cdc su ¢6'tran ddu.

Tir khéa: (o 56 dit ligu, chi s6 nhdn dang, ddu thd, ddu 6 nhiém, Viét Nam.
1. Gidi thiéu

Khi xay ra su c6 tran dau, viéc xac dinh ngudn géc
dau tran la yéu cau cap bach lién quan téi cong tac giai
quyét dén bu thiét hai ciing nhu cac ky thuat phuc héi
moi truong. Cong tac nay doi hoi phai thu thap thong tin
nhanh va c6 dé tin cdy cao. Néu thuc hién cham, dau tran
sé bi phong héa va tron lan véi cac chat hitu co trong tu
nhién hodc vdi cac loai dau khac tao ra su bién déi I6n
vé thanh phan so véi nguén dau tran ban dau. Piéu nay
lam tang thdi gian, chi phi d€ xac dinh nguén géc dau 6
nhiém, anh hudng dén cong tac khac phuc su 6 tran dau
va giai quyét dén bu thiét hai do su c6 gay ra.

Nhoém tac gid CPSE/VPI da nghién cdu xay dung thu
vién cd s& dir liéu cac chi s6 nhan dang dau cho cac mau
dau thoé ti cdc mé dau tai Vit Nam va mét s6 loai dau
th6é nhap khau nham phuc vu cho viéc xéac dinh nguén
g6c dau 6 nhiém. Dén nay, khoang 27 loai dau thé (22 loai
dau thé Viét Nam va 5 loai dau thé nhap khau) da duoc
thu thap, phan tich, b sung vao ca s& dit liéu nhan dang
ngudn géc dau. Khi cd su ¢ tran dau xay ra, chi can thu
thap mau dau tran, ti€n hanh phan tich cac chi s6 nhan
dang ctia mau dau tran va so sanh véi dit liéu trong thu
vién dé tim ra nguén géc dau.

Co s& dit liéu nhan dang ngudn géc dau dugc xay
dung dua trén két qua phan tich cac chi s6 nhan dang cla

cac mau dau thé. Nhém tac gia két hgp 2 phuang phap
phan tich nhan dang nguén géc dau la: Phuong phap
sac ky khi str dung dau do ion héa ngon Ita (GC/FID) va
phuaong phap sac ky khi ghép khéi phd (GC/MS), dua trén
tai lieu tham khao tiéu chudn nhan dang dau tran, dau
loang va cac san pham dau [1].

Cac chi s6 nhan dang dugc xac dinh dua trén cac dac
trung phan bo n-alkane, hydrocarbon thom da vong, cac
hop chat biomarker.

2. Phan tich, xac dinh cac chi s6 nhan dang nguén géc
dau

2.1. Phadn tich

Tuy theo thanh phan hydrocarbon clia mau can phan
tich ma st dung cac phuang phap xt ly mau khac nhau.
Cac phuang phap tach va lam sach mau can phan tich dua
trén: d6 phan cuc, kich thudc phan tir va tach héa hoc.

Cac mau dau thé ban dau dugc héa ldng dé déng
nhat mau, sau dé st dung dung méi dé hoa tan mau va
lam sach trén c6t silicagel. Mau sau khi lam sach dung dé
phan tich dai phan bé n-alkanes trén thiét bi GC/FID va
ti€p tuc tach chiét véi dung moi hitu co trén cot alumini-
um dé phan tich xac dinh thanh phan hydrocarbon thom
(PAH) va cac hgp chat danh dau sinh hoc (biomarker) trén
thiét bi GC/MS (sim).

Ngay nhdn bai: 10/11/2017. Ngay phdn bién ddnh gid va sia chifa: 13/11/2017 - 5/3/2018. Ngay bai bdo dugc duyét dang: 13/3/2018.
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2.2. Xdc dinh cdc chi s6 nhdn dang

Céc chi s6 nhan dang dau trong tiéu chuan [1]1a cac
chisé lién quan dén ty 1&é ham lugng clia nhiing hgp chat
don 1& va’/hodc cac nhém hop chat dugc mé ta dé sur
dung so sanh cac mau dau vsi nhau. Viéc lya chon chi s6
nhan dang chuan cho mét mau dau dac trung dua trén
tiéu chudn déi véi cac hgp chat lam chi s6 nhan dang
nhu sau:

- Thudng xuat hién véi néng do cao trong loai dau
lién quan;

- C6 kha nang tach thanh nhiing pick don t6t hoac
c6 kha nang cung tach dong thai;

- Dua trén cac diém s6i c6 thé so sanh duoc trong
cung mét sac ky do;

- Cokha nang chéng chiu phong héa hoac c6 nhiing
dac diém phong hoa da dugc biét dén.

Cac chi s6 nhan dang dugc tinh dua trén ty s6 dién
tich pick clia cac cau ti hydrocarbon trong mau dau [1].
Chi s6 nhan dang giira 2 pick riéng A va B dua trén céng
thuc:

A . A
DR = — hodc 100 x — (theo %) (1
B B

Trong dé:

DR: Chi s6 nhan dang;

A, B: Dién tich cda pick A, B.

Bang 1 thé hién 25 chi s6 nhan dang dic trung theo
tiéu chuan [1] va 4 chi s6 nhan dang cia nhém Bicadinane
la chi s6 dac trung thudng dugc tim thay trong cac loai
dau thé Bong Nam A [2].

Bding 1. Cdc chi s6'nhdn dang ngudn géc ddu cho cdc logi ddu thd & Viét Nam

Chi sé nhan dang Pinh nghia
GC/FID
DR-GC-Cy7/Pr Cy7/Pristane
DR-GC-Cis/Ph Cis/Phytane
DR-GC-Pr/Ph Pristane/Phytane
GC/MS
m/z 192 DR-2-MP/1-MP 2-methylphenanthrene(192)/1-methylphenanthrene(192)
m/z 198 DR-4-MDBT/1-MDBT 4-methyldibezothiophene(198)/1-methyldibenzothiophene(198)
DR-2MFL/4-MPy 2-methylfluoranthene(216)/4-methylpyrene(216)
DR-B(a)F/4-Mpy Benzo(a)fluorene(216)/4-methylpyrene(216)
m/z216 DR-B(b+c)F/4-Mpy Benzo(b+c)fluorene(216)/4-methylpyrene(216)
DR-2MPy/4-Mpy 2-methylpyrene(216)/4-methylpyrene(216)
DR-1MPy/4-Mpy 1-methylpyrene(216)/4-methylpyrene(216)
miz234 DR-Retene/T-M-phe Retene(234)/Tetra-methyl-phenantrene(234)
DR-BNT/T-M-phe Benzo[b]nathto(1,2-d)thiophene(234)/Tetra-methyl-phenantrene(234)
DR-27Ts/30ab 18a(H)-22,29,30-trisnorhopane/17a(H),213(H)-hopane
DR-27Tm/30ab 17a(H)-22,29,30-trisnorhopane/17a(H),213(H)-hopane
DR-28ab/30ab 17a(H),21(H)-28,30-bisnorhopane/17a(H),213(H)-hopane
m/z 191 DR-29ab/30ab 17a(H)-21B(H)-30-norhopane/17a(H),21B(H)-hopane
DR-300/30ab 18a(H)-oleanane/17a(H),21B(H)-hopane
DR-31abS/30ab 17a(H),21B(H),22-homohopane/17a(H),21B(H)-hopane
DR-30G/30ab Gammacerane/17a(H),213(H)-hopane
m/z217 DR-27dbR/27dbS 13B(H),17a(H),20R-cholestane (diasterene)/13B(H),17a(H),20S-cholestane (diasterane)
5a(H),14f(H),17B(H),20S-cholestane+5a(H),143(H),173(H),20R-cholestane/24-methyl-
m/z218 DR-27bb/29bb SqéH;,MEEH;ﬂ 7gEH;,205—cholestane+24fm)eth5|(—5)a(H§g4)[5(H),1 7B(H),20R—éholestan)(;
DR-SC,6/RC56+SC,, C26,20S-triaromatic sterane/Cz6,20R-+C57,20S-triaromatic steranes
m/z 231 DR-SC,8/RCy6+SC,; Cz8,20S-triaromatic sterane/Cz6,20R-+C57,20S-triaromatic steranes
DR-RC,,/RCy6+SC,; C27,20R-triaromatic sterane/Cz,20R-+C,7,20S-triaromatic steranes
DR-RC,4/RCy6+SC5; C28,20R-triaromatic sterane/Cz6,20R-+C,7,20S-triaromatic steranes
DR-W/X Trans-trans-trans-Bicadinane/Cyy Pentacyclic triterpane
m/z 369 DR-T/X Cis-cis-cis-Bicadinane/Cy9 Pentacyclic triterpane
DR-Gso/X C30 hopane/C,4 Pentacyclic triterpane
DR-Gso/T C30 hopane/Cis-cis-cis-Bicadinane
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3.Dirliéu nhan dang mét sé loai dau tho

Nguyén tac trinh bay dir liéu nhan
dang nguén géc dau gém phé sic ky khi
va 3 chi s6 nhan dang trén GC/FID, phd
sdc d6 cac ion va 26 chi s6 nhan dang
trén GC/MS ctia 27 loai dau tho nghién
ctu. Hinh 1, 2 va Bang 2, 3 cho thdy co
s& dir liéu nhan dang nguén géc dau mo
Phuong Bong, 26 loai dau con lai dugc
cdu trac tuong tu. V& co ban cac chi sé
nhan dang sé dugc trinh bay day du 29
chi s6, tuy nhién theo nguyén tac xu ly
loai bé/chap nhan trong viéc so sanh cac
mau c6 d6 13p cho phép tirtiéu chuin [1],
mot s6 chi s6 nhan dang la ty 1é cla cac

pick nho, cé gia tri d6 1éch I6n hon 14% sé dugc ghi nhan & mdc tham khdo
hodc duing dé so sanh truc quan.

- Nhan dang so b6 trén GC/FID
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Hinh 1. Phd'séic ky mdu ddu thé Phuong Dong 1

Bding 2. Cdc chi s nhdn dang ngudn gdc ddu mé Phuang Dong phan tich trén GC/FID

T Chi sé nhan dang Phuong Dong 1 Phuong Dong 2 Phuong Bong 3
1 n-Ci7/Pristane 2,25 2,20 2,24
2 n-Cis/Phytane 4,31 4,31 4,18
3 Pristane/Phytane 2,35 2,19 2,15
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Phd sdc d6 ion 231, 369 mdu ddu thd Phuong Déng 1

Bdng 3. Cdc chi s nhdn dang ngudn géc ddu mé Phuang Dong phan tich trén GG/MS

Chi sé nhan dang
DR-2-MP/1-MP
DR-4-MDBT/1-MDBT
DR-2MFL/4-MPy
DR-B(a)F/4-MPy
DR-B(b+c)F/4-MPy
DR-2MPy/4-MPy
DR-1MPy/4-MPy
DR-Retene/T-M-phe
DR-BNT/T-M-phe
DR-27Ts/30ab
DR-27Tm/30ab
DR-28ab/30ab
DR-29ab/30ab
DR-300/30ab
DR-31abS/30ab
DR-30G/30ab
DR-27dbR/27dbS
DR-27bb/29bb
DR-SC,6/RCy6+SCy;
DR-SC,8/RCy6+SCy7
DR-RC,,/RCy6+SCy;
DR-RC,/RCp6+SCy;
DR-W/T
DR-T/X
DR-CsoH/X
DR-C3oH/T

Phuong Bong 1
1,61
7,44
0,09
0,67
0,32
0,49
0,48
0,35
0,32
0,26
0,19
0,08
0,61
0,09
0,24
0,08
0,64
0,84
0,67
2,08
0,48
1,72
4,72
0,09
0,42
4,84

Phuong Bong 2
1,67
7,59
0,09
0,66
0,34
0,52
0,49
0,35
0,33
0,27
0,20
0,09
0,61
0,09
0,25
0,09
0,61
0,79
0,70
2,26
0,50
1,71
4,73
0,08
0,38
4,75

Phuong Bong 3
1,63
7,42
0,09
0,67
0,33
0,50
0,49
0,35
0,32
0,25
0,19
0,08
0,59
0,09
0,24
0,10
0,63
0,85
0,67
2,16
0,50
1,73
4,54
0,09
0,41
4,71
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-

- Kiém tra hinh anh
- Chéng phd

Khac biét Co
rd rang?

Khéng ho&c chwa chac chan

Khac biét Co
dang ké?

Khéng hodc dang nghi

Khac biét Co
ré rang?

\ 4
Bwéc 1:

Sac ky khi ~ Tinh toan Pick _
GC/FID - Cac chi so Isoprenoid; Bieu do phong hoa GC-PW
1.2 (tuy chon, loai bé cho cac san pham nhe v&i mic

do6 cao alkanes, nhw dau nhe)

- Kiém tra hinh anh

2.1 (Vi du: Chéng phd)
Buwéc 2: A

Séc ky khéi phd
GC/MS (sim)

2.2

o

Khéng hodc chwa chic chan

Tinh toan Pick
- Céc chi s0 déc trung
- Biéu db phong héa MS-PW

Khac biét co
dang ké?

Khéng hodc dang nghi

A

Két luan

Cung danh gia két qua tw bwéc 1 va bwéce 2
Lap lai toan bd sw phan tich, neu khong dang tin cay

A

A 4 \ 4

A 4

Giéng

Cé thé gidng Khéng thé két luan

Khéng giéng

Hinh 3. Luu d6 phdn tich nhdn dang dau tran

Nhan xét chung vé co sé dir liéu:

K&t qua phan tich 13p cac chi s6 nhan dang trén
cung mét mau cé dé léch chuan tuong déi nhd han 5%.
Diéu nay khang dinh hé théng phan tich dang tin cay.

K&t qua sac d6 va chi s6 nhan dang cia 3 mau dau
18y khac thai diém clia cung mot loai dau thé nghién
ctu kha tuong déng. Do lap lai (r95%) clia cac chi s6
nhan dang cac miu déu nam trong gidi han cho phép
la 14% [3].
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4. Quy trinh nhan dang dau 6 nhiém dua trén co s& dit
liéu nhan dang nguén géc dau

Qua trinh nhan dang dau tran la viéc phan tich, so sanh
thanh phéan hoa hoc trong dau tran va mau dau déi ching.
Cac budc tién hanh phan tich va xt ly dit liéu thuc nghiém
dé nhan dang nguén géc dau bao gém cac budc theo luu
d6 tai Hinh 3.
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Hinh 4. Biéu do duong cong bay hoi/phong hda giiia mdu TGT-1 va TGT-PH

Dé minh hoa cach nhan dang don gian, nhém tac gia so sanh dau
thé mo Té Gidc Trang phong héa 72 gid (TGT-PH) véi dau Té Giac Trang-1
(TGT-1) theo cac budc sau:

- Budc 1: St dung phuong phap chéng phd va lap biéu d6 dudng
cong bay hai/phong hoéa dé xac dinh muc dé phong héa. Hinh 4 cho
thady sac d6 mau TGT-PH trung véi sdc d6 mau TGT-1, mot s6 cau ti
trudc C,, da bi phong hoa nhe dén hoan toan. Biéu dé chuén hoa theo
hopane cho thay cac hgp chat PAH va biomarker chuin dao déng trong
khoédng cho phép 85 - 118% [4].

- Budc 2: So sanh cac chi s6 nhan dang dac trung tiéu chudn nhu
Hinh 5, cho thay toan bd céc chi s6 nhan dang tiéu chudn cia mau TGT-

Sa winh cid ub i chaln - o kishe B ey 08 %
giira mdn ke B0 TGT-1 vl mils 0 TGT-1 phoag brba T3gir
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Hinh 5. Biéu dd so sdnh cdc chi s6 nhdn dang giiia ddu TGT-1 va
TGT-PH
1 v6i mau TGT-PH déu <14%, nhu vay cé thé
két luan mau TGT-PH chinh la dau mo Té
Giac Trang.

- Budc 3: Két luan qua trinh diéu tra
nhan dang dau tran/dau 6 nhiém.

Tu két qua phan tich chéng phd, 1ap biéu
d6 dudng cong bay hoi/phong héa 6 Buéc 1
va biéu d6 so sanh cac chi s6 nhan dang tiéu
chudn & Budc 2, nhém téc giad khang dinh
2 loai dau TGT-PH va TGT-1 giéng nhau (c6
ciing nguén géc).

5. Két luan

Co s& dit liéu nhan dang nguén g6c
dau & Viét Nam da dugc xay dung véi di
lieu ctia 27 loai dau thd nhu: Bach HE, Réng,
Rang Bong, Su Tu Pen, Su Tu Vang, Ruby,
Dai Hung, Phuong Péng, Su Ta Nau - Bac,
Su T Nau - Nam, Su T Trang, Ca NgurVang,
Té Giac Trang, Thang Long, Dong D6, Hai Su
Trang, Hai Su Den, Nam Rong - D6i Méi, Gau
Trdng, Tho Trang, Chim Sao, S6ng Boc va 5
loai dau thé nhap ngoai (Azeri-light, Cham-
pion, Nkossa, ESPO, Murban).

Xay dung dugc thu vién co s& di liéu
nhan dang cua ting loai ddu gém phd sic
d6, 25 chi s6 nhan dang chinh theo tiéu
chudn [1] va 4 chi s6 tham khao déi vdi cac
loai dau thé Béong Nam A.
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Vi ca s& dit liéu 16n dugc thuc hién theo tiéu chuin
quoc té va c6 do tin cay cao, co s& di liéu nhan dang
ngudn géc dau do CPSE/VPI xay dung la tai liéu tham khao
6 gia tri trong qua trinh xac dinh nguén géc dau gay 6
nhiém trong cac su 6 tran dau hoac su c6 gay 6 nhiém
khéc; giip nhanh chéng khoanh vung loai dau nghi ngs
gay 6 nhiém, gitp giam s6 lugng mau phan tich, tiét kiém
thai gian va chi phi. Bay cling la co sé khoa hoc quan trong
trong qua trinh diéu tra, 1ap ching ci dé xi phat, dé nghi
béi thudng thiét hai trong cac su ¢6 tran dau.
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BUILDING A DATABASE TO IDENTIFY OIL SOURCES
IN OIL POLLUTION INCIDENTS IN VIETNAM

Summary
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Oil source identification was performed according to the method of comparing analysis results of spilled oils and suspected sources.
Theanalysis results are based on the distribution characteristics of n-alkane, polycyclicaromatic hydrocarbons and biomarker compounds,
then diagnostic ratios are calculated based on these distribution characteristics.

The oil source identification database was built by the Research and Development Centre for Petroleum Safety and Environment
(Vietnam Petroleum Institute) for crude oils from fields in Vietnam and some imported crude oils. The identification database for each
type of crude oil includes the chromatogram, 25 major diagnostic ratios following CEN/TR 15522-2:2012 standard, and 4 reference ratios

for Southeast Asian crude oils.

The oil source identification database is a valuable reference to facilitate rapid identification of the suspected sources which cause
pollution and help limit the number of analysis samples, thus saving time and costs. It is also one of the important scientific bases in the
process of investigating and establishing evidence to penalise and requesting compensation for damages in oil spill incidents.

Key words: Database, diagnostic ratios, crude oil, spilled oil, Vietnam.
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