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Bai viét giéi thiéu két qud nghién ciu hé théng phdn chia ho ddu & b€ Nam Cén Son trén co' sé ditliéu ctiia 46 mau
ddu/condensate cua 30 giéng khoan chinh trong cdc L6 04, 05, 06, 07, 11, 12. Ddu/condensate & b€ Nam Cén Son c6
thé duoc chia thanh 3 ho: ho dau D duoc sinh ra tir vt chdt hitu co duoc chén vii & viing cira séng - tam gidc chdu, ho
ddu C dugc sinh ra tir vat chdt hitu co duoc chén viii trong viing dam hé va dau hén hop chira ddu hiéu sinh vt tuong

tu hai ho ddu trén.

Tirkhéa: Ho ddu, cira séng - tam gidc chau, dam hé, bé Nam Cén Son.

1. Mé dau

B& Nam Cén Son c¢6 dién tich gan 100.000km?, 1a mot
bé tram tich tach gian tudi Dé Tam thudc thém luc dia Viét
Nam. BE c6 cau trac dia chat phic tap do anh hudng cua
hoat dong dut gay da tao nén cac khéi nang, sut phan
b6 khéng theo quy luat. Dua vao dic diém cau tric cla
mong ¢é thé phan chia bé ra cac don vi cdu trac chinh la
déi phan di phia Tay, d&i phan di chuyén tiép va ddi triing
phia bong [1, 3].

Hoat déng dia chat tai méi don vi cau truc véi muc do,
quy md cing nhu cudng d6 khac nhau, khién cac thanh
tao tram tich & méi déi cau tric c6 dac trung riéng vé moi
truong lang dong va thanh phan vat liéu. Dac trung da me
& cac déi cau trac khac nhau cling 6 su khac nhau dan t6i
su phong phu cla san phdm (dau/khi). K&t qua tim ki€ém
tham do dau khi & bé Nam Con Son cho thay san pham &
day kha phong phu vé ngudn géc va chiing loai (c6 ca dau,
khi va condensate).

2. Co s& phan loai ho dau b&é Nam Cén Son

Theo nghién ctu [5], dau trén thé gisi dugc phan loai
thanh 5 ho chinhla A,B,C, D, E.

- Ho dau A dugc sinh ra tir nguén vat chat hiu co la
tdo bién va vi khuin, dugc 13ng dong trong méi trudng
bién carbonate, phosphorite hay evaporite.

- Ho dau B c6 nguén gbc vat chat hitu co tao bién,
tram tich trong moéi trudng bién clastic.

- Ho dau C c6 nguédn goc vat chat hitu co tir tao dam
hé, vi khuan va cé ca su hién dién ctia thuc vat bac cao. Dac
trung clia ho dau C la ty s6 Pristane/Phytane ti 1 - 3; ¢6 su
hién dién kha phong phu ctia 4-methyl C,  sterane; su hién
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dién cla oleanane tur thdp dén trung binh (01/G = 10 -
50%); C,, sterane va C,, sterane nai troi so vai C,, sterane...

- Ho dau D dugc sinh ra tir d& me c6 nguén vat liéu
chinh 1a cay hat kin (Angiosperm) dugc lang dong trong
moi trudng clia sdng - tam gidc chau (fluvial deltaic). Bac
trung ctia ho dau C la ty sé Pristane/Phytane kha cao (> 4),
c6 su hién dién kha cao cla oleanane (01/G > 50%), su ndi
trdi clia ng sterane (ng sterane > Czs, C27 sterane).

- Ho dau E dugc sinh ra ti vat chat hitu co thuc vat
bac cao la loai hoa hat tran (Gynosperm) dugc lang dong
trong méi truong luc dia, clia song - tam giac chau (deltaic,
paralic, paludal enviroment).

Viéc xac dinh ngudn géc vat chat hiu co va moi
truong lang dong tram tich clia cdc mau dau/condensate
bé& Nam Cén Son dua vao t6 hgp dau vét sinh vat ndi troi
thong qua cac thong s6 oleanane/C, -hopane, Ts/Tm,
bicadinane, su phan bé cta C,-C,-C,, sterane, sy hién
dién clia 4-Methyl C, sterane; biéu d6 tuong quan gita
oleanane/C, -hopane va Ts/Tm cing nhu sy hién dién
cla cac hgp chat c6 cau trac diamondoid trong dau/
condensate [6, 7].

Hop chat C,  des-methyl sterane trén phan bé sterane
(m/z 217) c6 ngudn goc tir téo bién [6]. K&t qué phan tich
cac mau dau/condensate b&é Nam Cén Son cho thdy hap
chat C,  des-methyl sterane hau nhukhong xuét hién hodc
xudt hién véi ham lugng rat thap ching té vat chat hiiu co
ban dau c6 nguén géc khong phai tir bién (non-marine).
Theo tiéu chi chinh phan chia ho dau cta N.S Goodwinn,
tai b& Nam Coén San c6 su hién dién clia dau ho D va C.
Ngoai ra, qua phan tich dau hiéu sinh vat cac mau dau &
bé& Nam Coén Son, nhém téc gia nhan thay c6 cac mau dau
(tam goi la dau hén hgp) mang dau vét sinh vat tuong tu
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dau c6 nguédn goc tir moi trudng dam hé va moi trudng 100 _
clfa s6ng - tam giac chau [7]. _% gg %
Q =g xQ

3.Phan bé cac ho dau & bé Nam Cén Son % % i—fg g
3.1. Cdc ho ddu trong tdng Miocene s 138122 ] 2

Mau dau/condensate tdng Miocene bé Nam Cén 10 8 o,
Son co ty trong tir 28,39 - 50,12°API va ham lugng luu & )} o
huynh thap hon 0,5%. Bay la dac trung clia dau co “
nguén géc khéng phai ti bién. C6 thé phan chia dau & g g | L
tang Miocene thanh cac ho chinh nhu sau: 2 o >"§ )
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3.1.1. Ho ddu D - ddic trung cho méi truding ctia séng - tam > Lo S
gidc chau QL\;,“\’

Cac mau dau/condensate trong tang Miocene chu
yéu phan bd trong khu vuc biéu thi vat chat hitu co ban
dau co nguén géc luc dia [2, 4] (Hinh 1). Ty s6 Pristane/ 01 =3 ; o o
Phytane clia cac mau dau cé gia tri tur 4,55 - 10,55 cho —  Phytane/nCy
thay dac trung clia moi trudng khong phai ti bién va ®Déau CRD-2X ®Déu CS-1X ®Dau DH-4X/8X/1P/3PI7P
tinh oxy héa cila méi trudng tur trung binh dén cao. .ggz gg:m:éf_:x .Bgz ?ngx .ggﬁ ?,\JC_':))(( ST

Phan b triterpane (m/z 191) cho thdy hop chdtC,y | Da04580-1X  +DA0512DH10 < DA 0 2-A1T-1x
hopane cac mau dau déu thap hon C,  hopane (Hinh Déu 06-LT-1XR D&u 11.1-GC-1X  ®Déau 11.1-CC-2X
2a) ching t6 dau c6 nguén goc tir da me luc nguyén. * Dau T2W-HA-TX
Su phan b6 clia cac hop chat dai hopanes mé rong (C31 Hinh 1. Quan hé Pristane/n-C,, va Phytane/n-C,, ctia cdc mdu ddu bé Nam (6n Son
-C,,) trén phan manh m/z 191 cé xu huéng gidm dan tir ™% gy aoun przsx " E .
C,, hopanes dén C,, chiing minh diéu kién méi trudng -l e e
chon vui vat chat hiiu co c6 tinh oxy hoa ti trung binh - \
dén cao. Su hién dién kha phong phd ctia hgp chat :
oleanane dugc cho la c6 nguén goc ti thuc vat bac cao s
la cdc cay hat kin va thuong lién quan téi moéi trudng -
cla sdng - tam giac chau. Ngoai ra, sy hién dién phong o :
phu cla cac cau ti bicadinane (W, T, R) hay su c6 mat =
cla hgp chét C resine (peak R1, R2, R3) va su chiém uu . i
thé tuong doi clia hop chét C,, sterane trong cac mau : s = T
dau (Hinh 2b) cling cho thdy thuc vat bac cao languén | Joledl i e e T [ T LL e
vat liéu chinh dong gop cho da me sinh dau. ()
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3.1.2. Ho déu C - ddc trung cho méi truong dam hé Losimbx - i dha Dlune »

C29 sterane
»

Phan tich dau toan phan va hydrocarbon no, ty
s6 Pristane/Phytane clia cac mau dau ho C dao déng
trong khoadng 2,76 - 4,12, thap hon cadc mau dau ho D
cho thay tinh kh{r yéu ctia moéi trudng tram tich. Két qua
phan tich diu vét sinh vat trén phan doan no cta dau
ho C khéac véi dau ho D do su xuat hién ca 4-methyl C, |
sterane. Hop chat nay dugc xem nhu la ddu hiéu cia méi
truong dam hé [6]. Tinh tréi clia cdu ti C,, sterane va C,,
sterane so v6i C, sterane xac nhan tinh dam hé ctia da .
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nguon goc tu thuc vat bac cao dién hinh la cay hat kin) trong méu ddu ho D Idy tai giéng khoan bé Nam (6n Son
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Hinh 3. Su phdn bd triterpane (m/z 191) (a), phdn bé sterane (m/z 217) (b)
trong méu ddu ho C Idy tai giéng khoan bé Nam C6n Son
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Hinh 4. Biéu d6 quan hé oleanane/C ~hopane va Ts/Tm cdc mdu ddu/condensate
béNam (6n Son

tuang déi thap so vai mau dau ho D. Pac trung dia hoa trén
cho thdy cadc mau dau ho C dugc sinh ra tir da me tram tich

trong méi trudng dam hé co su hién dién clia vat chat hiu
co hén hop ti tdo va thuc vat bac cao (Hinh 3).
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3.1.3. DAu hén hop - ¢6 ddu vét sinh vdt ddc trung cho ca
méi trudng dam hé va méi trudng cia séng - tam gidc chdu

Két qua phan tich ddu vét sinh vat cia mét s6 mau
dau tai giéng khoan Dai Hung cho thay c6 su hién dién clia
ddu vét sinh vat dac trung trong méi trudng clia sbng tam
giac chau cling nhu sy hién dién tuong déi ctia hgp chat
oleanane, bicadinane. Ngoai ra, con ¢ su hién dién cla
4-methyl C, sterane trong cac mau dau va condensate,
dugc xem nhu la dau hiéu ctia moéi trudng dam hé [6].

3.2. Cdc ho ddu trong tdng Oligocene va méng

Dau tang Oligocene va méng gém dau ho D va C.
Phan tich ddu vét sinh vat mét sé mau dau trong tang
Oligocene va méng tai bé Nam Cén Son (TN-1X, CRD-2X,
DH-8X...) cho thay su xuat hién kha cao ctia cac hgp chat
dac trung cho moi trudng clra séng - tam gidc chau nhu
oleanane, bicadinane, C,, sterane. Trong khi d6, mau dau
DST#1 giéng khoan TL-2X (Oligocene) cho thay dac trung
cta dau ho C nhu su hién dién cta 4-methyl C,, sterane,
su néi troi clia C,,vaC,, sterane so vGi C,, sterane va ham
lugng oleanane tuong déi thap.

Két qua nghién ctu dac diém dia héa cia san pham
dau/condensate & bé Nam Con San c6 thé két luan & day
tén tai 3 ho dau:

- Ho dau D lién quan dén vat chat hiu co dugc
tram tich trong viing clia séng - tam giac chau, noi ton tai
nguén vat liéu bat nguén ti thuc vat bac cao la cha yéu;

- Hodau Clién quan dén vat chat hitu co dugc lang
dong trong moi trudng dam ho, c6 su hién dién phong
phu ctia nguén vat liéu sinh ti rong tdo va vi khudn &
nudc ngot, dan xen mot lugng dang ké vat liéu tur thuc
vat bac cao (cay hat kin);

- Dau hén hgp mang dau vét sinh vat tuong tu hai
ho dau D va C, tim thdy kha phd bién & mé Dai Hung,
mot s6 it 8 mé Lan Tay, Lan Do.

Két qua phan loai ho dau & bé Nam Cén Son cho
thay dau ho D ¢ mat & tat ca cac tang chiia. Dau ho C
chi xuat hién 8 méng, Oligocene va Miocene dudi trong
khi dau hén hgp chi géap trong tang chiia Miocene.

Trong tang chia Miocene trén c6 2 mau, 1 mau
thudéc mé Pai Hung dac trung cho dau c6 nguén goc ti
vat chat hitu co lang dong trong méi trudng clia séng
- tam giac chau (dau ho D) va 1 mau dau hén hgp: dau
c6 dac trung tuong tu dau nguén vat chat hiu co lang
dong trong méi trudng clra sdng - tam giac chau va dam
hé. Tang Miocene gitta gdm ¢é 14 mau, dau ho D phéan
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bé & cac L6 05-1a,04-3,05-2 va Lo 11-2, dau hén hgp phan
b6 & L6 05-1a (md DPai Hung). Tang Miocene duéi gém 21
mau, kha phong phu vé ca s6 lugng va nguon vat liéu hiu
co ban dau; dau ho D phan b6 & L6 04-2, 04-3, 05-1b, 05-2,
06, 07,12, 11-1 va L6 11-2; dau hdén hgp phan bé & L6 05-
1a (md Dai Hung), L6 06; dau ho Cphan bo L6 11-1,11-2,
12 va 06. Trong khi d6, & tang chira Oligocene va mong,
cac mau dau trong nghién cttu kha it va chi gap dau ho D
va C. Trong tang chia Oligocene, dau ho D phan bé & cac
L6 07 va 12, dau ho C phan b6 & L6 05-1b. Trong tang chua
mong, dau ho D phan bé & cac L6 05-1ava 11-1, dau ho C
phan b6 & L6 05-1a (Mo Pai Hung).

Nhu vay, két qua nghién ctiu 46 mau dau/condensate
& bé Nam Cén San cho thay cac ho dau phan bé kha phuic
tap theo chiéu doc va chiéu ngang. Pac biét khu vuc mo
Dai Hung va mé Lan Do, noi gap cac via chira dau hén hop
thi phia duéi déu gap dau ho C. Tuy nhién, viéc xac dinh
dau hén hop da gép la do su trén lan ctia dau ho D véi dau
ho C do két qua cta di cu thang dung hay thuc su tai bé
Nam Cén Son ¢6 su hién dién cla da me chiia hén hgp vt
chat hitu ca luc dia va dam hé da sinh ra ching van con la
mot an s6. D& lam ré van dé nay, can phan tich thém mau
dau va da me trong viing nghién ctu nham lam rdé quan
hé da me - sdn pham gidp ich cho cong tac tim ki€ém tham
do dau khi trong giai doan tiép theo.

4.Két luan

Dua trén cac thdng s6 vé dau vét sinh vat dé xac dinh
nguoén gdéc vat chat hiru co va méi trudng tram tich c6 thé
phan chia cdc miu dau/condensate & b& Nam Cén Son
thanh cac ho dau sau: Ho dau D dugc sinh ra tir vat chat
hitu co chon vii cling tram tich trong vung ctra séng - tam
giac chau; ho dau C dugc sinh ra tir vat chat hiiu co chén

vUi cung tram tich trong vung dam hé va dau hén hgp
chidia dau hiéu sinh vat tuong tu hai ho dau trén. Két qua
nay phu hgp véi danh gia vé nguén goc vat chat hiiu co
cla mau dau/condensate va da me theo cac tai liéu dia
hoa da nghién ciu truéc day.

Trén co sG két qua nghién ctiu nay, can nghién ctu, lam
rd hon nguén géc dau hén hgp da gap & bé Nam Con Son.
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Oil family classification of oils/condensates
from Nam Con Son basin

Summary
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This paper presents the results of identifying oil families in the Nam Con Son basin based on geochemical data
collected from 46 oil/condensate samples of 30 wells in blocks 04, 05, 06, 07, 11 and 12. Oils/condensates in the Nam
Con Son basin can be classified into three families: oil D family generated from organic matter which was deposited
in fluvial - deltaic environment, oil C family generated from lacustrine algal organic matter which was deposited in
lacustrine environment and mixed oil family containing the biomarkers similar to both oil families mentioned above.

Key words: Oil family, fluvial - deltaic, lacustrine, Nam Con Son basin.
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