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THONG TIN BAI BAO TOM TAT
Qud trinh: Pd ~

s d me tap trdm tich OIlgocen trén khu vurc 16 9- 3/12 bé Cvru Long dworc ddnh
Nhan bai 15/01/2018 gid 1a c6 tiém ndng sinh ddu khi tot va c6 khd néng cung cdp hydrocachon
Chap nhan 20/3/2018 cho cdc bay trong khu vue. Nghién ctru nay st dung s6 liéu phan tich dia héa
bang online 27/4/2018 ttr cdc mau dd thudc cdc giéng khoan trong khu viee dé ddnh gla ham lwong
T khéa- vaﬂ,chal,: lwong th cjlat fzu'u co, do tru'g'ng thqrAzh l’lhlit cug vdt ghaﬁt h_L(u co.
B& Ctru Long Ket}quq cho thayltram tich Qllgocen trén dgt tiéu chudn da me vé c?‘p giau vat
Oligocen trén chdt hitu co va tiém ndng sinh ddu khi, Gid tri TOC trung binh tai cdc giéng
DA me khoan dao d‘ong tir 0.54- 5.85 %wt, gid tri HI dao dong tir 196- 579 mg/g. bd

me OIIgocen trén chita chii yéu hén hop Kerogen logi I va II, vdt chdt hivu co
¢6 nguon géc tir tdo nwée ngot dworc ldng dong trong méi trudrng dam ho va
ctra séng va cé tiém ndng sinh ddu cuc tét. Pd me thudc phdn dwdi ctia trdm
tich Oligocen trén da trwong thanh (Ro>0. 55%, Tmax > 4350C), da du diéu
kién tham gia vao qud trinh sinh ddu khi va cung cdp hydrocacbon cho cdc
bdy trong khu vwec nghién ciru.

Tao nwéc ngot

© 2018 Trwdong Dai hoc Mo - Dia chit. Tt ca cic quyén dwoc bao dam.

1. M¢& dau

Khu vyc nghién ctru c6 dién tich 5,559 km2 &
ngoai khoi, cach thanh phé Viing Tau khoang 160
km vé phia Pong Nam, tiép giap v&ilo 09-1 & phia
Tay BAc, 16 09-2/09 & phia Bic; cac 16 03 va 04-2
& phia Pong, 16 10 & phia Nam valo 17 & phia Tay
(hinh 1). P siu nuwéc bién & khu vue 16 thay doi
trong khoang 10 + 80 m (NIPI, 2016a).

Khu vire nghién ctru cé tiém nang vé dau khi
kha t6t. P4 me trong dién tich nghién ctru dwoc dw
béo la sét két tudi Oligocen mudn, phan bo & triing

“Tdc gid lién hé
E-mail: oanhtran@pvu.edu.vn

béng Bach Hé va triing Dong Nam Séi. Theo két
qua khoan tham do tai cac ciu tao tiém nang nhw
cum c4u tao Ca TAm déu cho két qua kha quan va
xac suat thanh céng cao (trir lwgng dau thu hoéi dw
kién 12 22,776 tr.m3) (NIPI, 2016b).

Tai bé Ctru Long noi chung va 16 09-3/12 néi
riéng, 1&6p phu tram tich Kainozoi bao gom cac
phéan vi dia ting tir Paleogen - Neogen - Dé ti, phu
bat chinh hop 1én @4 méng trwde Kainozoi. Tram
tich Oligocen trén- hé ting Tra Tan (E52tt) c6 chiéu
day thay d6i ttr 100 + 1200 m, bao gbm chu yéu la
nhitng tip sét két, xen kep véi cat két va mot vai
16p mdng bot két, dwoc 1dng dong chii yéu trong
moi trvdong dong bang sdng, aluvi - dong bang ven
bér va dam hd (NIPI, 2016a).
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Hinh 1. Vi tri khu viee 16 09-3/12 (NIPI, 20164).
Bdng 1. S6 lromg mau st dung phan tich ctia cdc giéng khoan thudc 16 09.3/12.
S8 lwgng mau phan tich
P06 sau nghién ctru (m) | TOC va Nhiét phan b6 phan xa GC; GC-MS
Rock-Eval Vitrinite MAu dd | Miu dau
CT-3X 2990 + 4320 108 100 28 4
CT-2X 2300 +3250 77 75 28 4
DM-1X 2890 + 3345 17 17 5 5
DM-2X 2900 + 3520 23 23 10 3
DM-3X 2660 + 3530 17 17 4 1
Bdng 2. Gid tri trung binh cdc chi tiéu Rock- Eval cdc mdu dd ctia cdc Giéng khoan 16 09-3/12.
Giéng khoan Phén trén Oligocen trén Phén dwéi Oligocen trén
TOC (%wt) | S2 (mg/g) | HI(mg/g) | TOC (%wt) | S2(mg/g) | HI(mg/g)
CT-3X 2.31 4.62 196 5.85 37.77 579
CT-2X 3.05 9.9 333 2.78 12.57 384
DM-1X 0.65 1.77 222 1.34 7.15 469
DM-2X 0.54 1.10 269 2.93 16.82 445
DM-3X 0.82 3.12 372 2.67 15.16 536
Trung binh 1.47 4.10 278 3.11 17.9 483

2. Phwong phap nghién ctiru

D€ danh gia tiém nang sinh dau cia da me thi
cin dwa trén ba tiéu chi: d6 giau vat chit hitu co,
chat lwong vat chat hitu co va do trwdng thanh

nhiét cta vat chat hitu co (Hoang Pinh Tién va
Nguyén Viét Ky, 2012). Trong nghién ctru nay,
nhom tac gid chi yéu st dung két qua phéan tich
dia héa cuia cac giéng khoan CT-2X, CT-3X (VPIlab
2014, 2016) thudc 16 09-3/12 va cac giéng khoan
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lan can nhw DM-1X, DM-2X, DM-3X (VPIlab,
2004). Cac mAu d4 me chu yéu la sét két, sét két
xen ké véi lép mong bot két; cAc phwong phép dia
hoéa pho bién hién nay dwoc st dung dé phan tich
nhw: nhiét phan Rock- Eval, phan tich d6 phan xa
Vitrinite, sdc ky khi, sic ky phd khéi. S8 lwgng mau
phén tich dwoc thé hién cu thé & Bang 1. Dua trén
cac chi s0 thu dwoc cia cac phép phan tich trén
nhw TOC, S2, HI, Tmax, Ro, Pris/Phy, Ts/Tm,...dac
diém dia héa cia da me tram tich Oligocen trén da
dworc lam sang td va c6 do tin cdy cao.

3. Két qua va thao luan

3.1. Ham Iworng vt chdt hiru cor

Theo két qua phéan tich nhiét phan, phan trén
cua tap Oligocen trén dwoc danh gia 1a c6 ham
lwong vat chat hitu co va tiém nang sinh dau khi
dat mic do tir trung binh téi cuc tot. Cac gia tri
TOC, S2 trung binh tai giéng khoan CT-3X lan lwot
dat 2.31%wt; 4.62 mg/g va dat 3.05%wt; 9.9
mg/g tai giéng khoan CT-2X. Chi s6 Hl trung binh
dao dong trong khoang tir 196-333 mgHC/gTOC
phan dnh da me trong phén trén Oligocen trén cia
ca 2 giéng khoan déu c6 tiém nang sinh ca dau va
khi. Tuy nhién, két qua phéan tich nhiét phan ciing
chirarang tap C cua giéng khoan CT-2X chu yéu la
sinh khi (HIp= 196 mgHC/gTOC), ngoai trir miu
da tai d6 sdu 2340m c6 tiém nang sinh dau rat tot
(S2=5.87 mg/g; HI= 660 mgHC/gTOC).

Phan dwédi cua tip Oligocen trén trong ca 2
giéng khoan CT- 2X va CT-3X déu dwoc danh gid la
tap da me c6 d6 giau vat chat hiru co tir tot dén cuec
tot. Cac gia tri TOC, S2, HI trung binh tai giéng
khoan CT-3X, CT-2X déu cao hon han phan trén
cua tap Oligocen trén (Bang 2). Tuy nhién, tai GK
CT-2X cho thay phan dwdi cia tip Oligocen trén
(3110 + 3250 m) cé6 ham lwgng TOC dat mikc
trung binh t&i tot (TOC= 0.67 + 3.81%wt) va tiém
nang sinh hydrocacbon tir thip t&i trung binh
(S2= 0.87 + 2.45mg/g). Chi s6 HI cta ca 2 giéng
khoan déu phan 4nh tiém nang sinh ctia phan duéi
Oligocen trén chu yéu la sinh dau (HI= 313 + 998
mgHC/gTOC) va mot s6 it mAu co tiém nidng sinh
Khi.

Nhw vdy, nhin chung d4 me thudc tram tich
Oligocen trén c6 ham lwong vat chit hitu co dat
tifu chudn vé d4 me va tiém ning sinh
hydrocacbon tir trung binh t&i rat tot. Ham lwong
vat chit httru co ciing nhwr tiém nang sinh

hydrocacbon & phan du¢i cao hon hin so véi
phan trén cta tip Oligocen trén. Déi sanh véi két
qua phan tich dia hoa cac giéng khoan DM-1X;
DM-2X; DM-3X thi cho két qua kha twong dong vé
ham lwgng cling nhw tiém nang sinh hydrocacbon.

3.2. Chdt Iwgng vit chdt hivu co

Tir két qua phan tich Rock- Eval cho thiy da
me Oligocen trén 16 09-3/12 hoan toan dat tiéu
chuin vé do6 giau vat chit hitu co, tiém nang sinh
diu khi véi miee @6 18n téi rat tot. Tuy nhién, dé
danh gia chinh xac kha nang sinh dau hay khi con
phu thudc vao viéc ban chit ctia loai vat chat hitu
codolagi?

Theo biéu d6 quan hé gitra chi s6 HI va Tmax
(Hinh 2), vat chit hitu co trong tram tich tudi
Oligocen mudn phan bé chi yéu trong viing hon
hop kerogen hon hop loai I, 11 va 11, véi sw phong
pht ctia loai I va II, cho tiém néng sinh dau va khi
(thién vé sinh dau), mot vai miu roi vao déi
kerogen loai Il cho kha nang sinh khi. Biéu do
quan hé giira tong tiém nang sinh (S1+S2) va TOC
cling cho két qua twong dong (Hinh 3). Pic biét,
két qua phan tich dia héa cac mau vun thu duoc
cua giéng khoan CT-2X va CT-3X cho thiy chiing
¢ tiém nang sinh dau tir t6t dén cuc tot.
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Hinh 2. Biéu doé quan hé giira HI va Tmax trong
trdam tich Oligocen trén, GK CT-3X, CT-2X, DM-1X,
DM-2X, DM-3X.
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Hinh 3. Biéu do quan hé (S1+S2) va TOC trong trdm
tich Oligocen trén cua GK CT-3X, CT-2X, DM-1X, DM-
2X, DM-3X,

M0 000)
T.0Chromatogram

n-G 1§
ng1l

B sau: 2830-2840m

n-C15
nG18

n-C19

Pristane.
n-C20

nG 14
n-C24
nces
nC26
n.c27

nC 13

nC32

33

n

== = - -
Phytane

n-C11
fn

JLL LHW,UJ “/ J Ll ol }LULMLJS g

15.0 200 230 300 330 400 450 500 350 600 §3.0 700

Hinh 5. Sdc ky db phan doan Hydrocachonno C15+
cdc mdu chdt chiét GK CT-2X trong khodng dd sdu tir
2830+2840 m (VPllabs, 2014).
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Ty so Pristane/Phytane (Pris/Phy) phan 4nh
mirc do oxy hoa khir ciia méi truedng chon vui vat
chat hitu co trén co s& thanh tao phytane tir
phytol ctia chlorophyl & diéu kién moi trueomg khir
oxy. Do d6, néu vat chat hiru co dwoc chon vui
trong diéu kién moi trweong giau oxy thi ty so
Pris/Phy sé dat gia tri cuc dai. K€t qua phéan tich
sac ky khi cdc miu chit chiét cua 2 giéng khoan
CT-2X va CT-3X cho thiy sw phin b6 n-alkane tir
nCi2 téi nCsp vGi xu hwdng gidm dan cia n-alkane
cung véi su tang dan cda sé cacbon (Hinh 4, Hinh

Vi 00.000)
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Hinh 4. Sdc ky do phdn doan Hydrocachonno C15+
cdc mdu chdt chiét GK CT-3X trong khodng dé sdu
ttr 3430+3440 m (VPllabs, 2016).
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Hinh 6. Biéu do quan hé gitra Pris/nC17 va
Phy/nC18 cdc mau chdt chiét thudc cdc giéng
khoan 16 09-3/12.

5) va gia tri cla ty sO Pris/Phy dao déng tir 1.4 +
3.2 (GK CT-3X) va tir 1.92 + 2.95 (GK CT-2X). Cac
dic tinh nay phan 4nh rang cAc mau chat chiét giau
vat chit hitu co va c6 ngudn goc tir tdo (Hoang
binh Tién, 2009). Ngoai ra, biéu d6 quan hé gitra
Pris/nCi; va Phy/nCis clla cic mau chat chiét
thudc cac giéng khoan thudc 16 09-3/12 ciing cho
thiy tram tich Oligocen trén chira chi yéu vat chat
hitu co c6 nguon goc dadm ho (Hinh 6).

Theo Meischein va Huang (1979), phin bé
cta hop chit regular sterane Cz7-Czs-C29 12 nhirng
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san phdm bién doi truc tiép tir nhitng sterols
twong ing cua tao, dong vat va thwc vat bac cao va
dwoc xac dinh trén phan manh m/z 217 ca phép
phan tich sic ky khéi phé (GC-MS). Két qua phan
tich trén 04 mAu dau cda giéng khoan CT-2X va 05
mAu diu clia GK CT-3X cho thdy ndong d6 twong
d6i cao cta Cz7 sterane va Cyo sterane so véi Cas
sterane (Bang 3). Cac ddu hiéu nay chirng to da me
trong tram tich Oligocen trén cé sw dong gép dang
ké ctia vat chit hitu co c6 ngudn goc tdo dwocling
dong trong méi truedng ctra séng (Hinh 7). Diéu
nay hoan toan pht hop vé nhin dinh moi trvong

tram tich clia d4 me d3 dwoc phan tich bang
phwong phap nhiét phan Rock- Eval hay sac ky khi
da dwoc dé cap o trén.

Tém lai, @& me thudc tram tich Oligocen trén
16 09-3/12 chita chi y&u kerogen loai hdn hop loai
[ va Il c¢6 kha nang sinh ca dau va khi, thién vé sinh
dau. K&t qua phan tich sic ky khi cling chi ra rang,
vt chat hiru co thudc tram tich Oligocen trén chu
yéu c6 ngudn gdc tlr tdo nwdc ngot va duoc lang
dong trong moi trrong ddm ho va clra song, véi
tiém nang sinh dau cuc tét.

Bdng 3. Bdng tém tdt sw phdn bé cua hop chdt reqular sterane C27-C28-C29 cdc mdu chdt chiét cia cdc

giéng khoan 16 09-3/12.
. x Thong s6 trung binh
K b0 sa 0 mau phan tich
G 0sau (m) | S6 mau phan tic 531 $3.2 533
CT-3X | 3200-4050 28 30.55-45.89 9.76 - 26.93 31.6- 55.35
CT-2X 2620 - 3360 21 13.56 - 65.27 13.53-37.98 17.10 - 49.77
DM-1X | 2890 - 3325 5 39.80 - 55.60 17.88 - 22.52 22.93-42.32
DM-2X | 3030-3520 10 33.61-56.25 16.95- 29.16 25.61- 45.43
DM-3X | 3120-3420 4 33.85-59.49 19.32 - 22.15 21.19-39.57
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Hinh 7. Biéu do tam gidc biéu hién sw phdn bé Cz;7- Lt :

C28-C29 Sterane cdc mdu chdt chiét GK CT-3X, CT-2X,

DM-1X, DM-2X, DM-3X.

Hinh 8. Biéu do bién dodi chi s6 phdn xa Vitrinite
ctia cdc giéng khoan CT-2X/3X va DM-1X/2X/3X
theo do sau.



6 Trdn Thi Oanh va nnk./Tap chi Khoa hoc Ky thudt M6 - Dia chdt 59 (2), 1-7

% Ro
0.00 1.00 1.50 2.00

2000

in
=1

= P
:-n.“------.._'g
- R ——

2

T R T

S 2 S

»
-!'#5

r
3000 o

Depth {m)
>

7

WETRLP 1)
o

2500

£
¥
gl 2
Sidaa
*

=

#

W
w
X

L2
-
W

%

3
L3

%
- -

i
<

5
-

A000

s x| wM
b
By xxrg'&
L

H

--!?’::‘.3!

---
*

*
- -

x Est2%Ro (RE}_CT-3¥ ¥ Est.%Ro (RE)_ CT-2X

4 %Ro_CT-3X A%Ro_CT-2X

Hinh 9. Biéu do bién ddi chi sé phdn xa Vitrinite ctia
cdc giéng khoan CT-2X/3X theo két qud tinh todn tir
RE va theo phwong phdp do truc tiép.

3.3. bg trwdng thanh nhiét cia vdt chdt hiru
co

Mirc do tredng thanh nhiét ctia vat chit hiru
co dwoc danh gia trén co sé két qua do do phan xa
Vitrinite va thong s6 Tmax tir phwong phap nhiét
phan Rock- Eval. Tuy nhién két qua do c6 thé bi
anh hwéng khi c6 sw thay ddi vé twémg hodc mau
bi nhiém ban. Ngoai ra, nhém tac gia c6 str dung
thém két qua phan tich sic ky khi (GC) va sac ky
pho khéi (GC-MS) dé danh gia mc do truwdng
thanh nhiét clia vat chat hitu co nhdm ting do tin
cy va tinh chinh xac cho két qua nghién ctru.

Trudéc hét, theo két qua phan tich nhiét phan
Rock-Eval, gia tri Tmax do dwgc tir cic giéng
khoan CT-2X/3X va DM-1X/2X/3X thudc phin
trén ctia Oligocen trén c6 mirc d trwdng thanh
nhiét thap (Tme< 435°C), gia tri Vitrinite tir phép
do mau truc tiép cling phtt hop véi nhan dinh nay
(Ro< 0.55%) (Hoang Pinh Tién, 2009). Nhw vay,
vat chit hiru co chwa da diéu kién dé tham gia vao
cac pha sinh dau va khi. Phan dwéi cia tram tich

Oligocen trén lai cho két qua 1a vat chat hitu co da
dat mc do trwdng thanh nhiét va da diéu kién
tham gia vao pha sinh dau - khi, Tpa> 435°C, Ro>
0.55% . Mirc do trwdng thanh cta vat chat hitu co
cla cac giéng khoan trong khu vuc nghién ctru
dwoc thé hién trén Hinh 2 va Hinh 8). Theo ludn
gidi & trén, ca 2 giéng khoan CT-2X va CT-3X thudc
16 09-3/12 déu chira chu yéu la kerogen loai I va
11, do d6 cAc mAu da nghéo cac manh Vitrinite hodc
c6 cac manh Vitrinite nhwng kém chat lwong hoac
da bi phan hily 1am cho gia tri do truc tiép tir mau
nho hon gia tri thwc. Tuy nhién, theo két qua tinh
toan Ro tir phép phan tich nhiét phan Rock- Eval
(VPIlab, 2014,2016) thi Ro dao dong tir 0.55 -
0.91%, nghia 1a vat chit hitru co da budc vao giai
doan trwdng thanh va tham gia vao pha tao dau
(Hinh 9).

Theo két qua nghién ctru du vét sinh vit cia
phan doan C15+ hydrocacbonno, mirc do dong
phan hoéa ctia Czeaaa regular sterane (S va R) dwoc
quan st trén phan manh m/z 217 thi thong sé
biéu thi phan rng dong phan héa ctia sterane (S1:
C20 20S/(20S+20R)) ciia cac mAu chat chiét giéng
khoan CT-3X va CT-2X theo thit tw dao dong tw
0.01+0.65 va 0.08 + 0.40. biéu nay, chirng to vat
chit hitu co trong mau c6 do trudng thanh thip
t&i trung binh. Thém vao d6, trén phan manh m/z
191 con quan sat thiy sw c6 mit cla pentacyclic
teranes (H6= Ts/Ts+Tm). Gia tri nay thu dwoc tir
cac mau chit chiét tir d4 me cia giéng khoan CT-
2X dao dong tir 0.27 + 0.43 va da me GK CT-3X la
0.27+0.55. Tir gia tri nay cia H6 cho thay vat chit
hittu co cia da me Oligocen trén dat mirc do
trwdng thanh nhiét tir thap téi trung binh (Seifert
va Moldowan, 1981).

T6m lai, théng qua cac két qua tir cac phép
phén tich d6 trwdng thanh nhiét ctia vt chat hiru
co trong da me Oligocen trén déu kha twong dong.
Vat chat hiru co trong da me thudc phan trén cta
mat ct chwa dat dd trudng thanh nhiét, trong khi
do6 phan dwéi clia mit cat da dat ngudng trwdng
thanh nhiét va dat nguwdong clra s6 tao dau &
khoang d6 sdu 3590 m doi véi GK CT-3X va
khoang 2760 m déi véi GK CT-2X (Hinh 9)

4. Kétluan

Két qua danh gia da me tai cac giéng khoan
trong khu virc nghién ctru cho thiy:

- Tram tich Oligocen trén dat tiéu chuin da
me vé do giau vat chit hitu co va c6 tiém nang sinh
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d4u la chi yéu. Gia tri TOC trung binh tai cac giéng
khoan dao dong tir 0.54- 5.85 %wt, gia tri HI dao
dong tir 196- 579 mg/g. Pa me Oligocen trén chita
chu yéu hdn hop Kerogen loai I va II, vat chat hitu
co ¢6 ngudn goc tlr tdo nwde ngot dwoc lang dong
trong méi trweong dam hé, clra song va cé tiém
nang sinh dau cuc tot.

- P4 me thudc phin trén cta trim tich
Oligocen trén dat mirc do trwdng thanh thip. Cac
gia tri R, = 0.55%, Tmax> 435°C, H6 = 0.27 + 0.55
thé hién d4 me thudc phan dwdi cha trdm tich
Oligocen da trwdng thanh va da diéu kién tham gia
vao qua trinh sinh diu khi cling nhw cung cip
hydrocacboncho cac biy trong khu vic nghién
clru.
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ABSTRACT

Geochemical characteristics of Late Oligocene source rock in Block
09-3/12, Cuu Long Basin, Vietnam

Oanh Thi Tran 1, Ngan Thi Bui 2, Ngoc Bao Pham 1, Ha Hai Thi Nguyen 1

1 Faculty of Oil and Gas, PetroVietnam University, Vietnam
2 Faculty of Oil and Gas, Hanoi University of Mining and Geology, Vietnam

Late Oligocene source rock in Block 09-3/12 of Cuu Long Basin was evaluated to be high potential of
generating oil and gas and supplying hydrocacbons to the traps in the area. This research used
geochemical data analysed from rock samples that were collected from the wells in Block 09-3/12 for
assessment of the quantity, quality and thermal maturation of organic matter. The results show that Late
Oligocene sediments are categorised as source rocks in terms of organic matter richness and
hydrocacbon potential. TOC= 0.54- 5.85 %wt, HI = 196- 579 mg/g. Late Oligocene source rock consist of
mixture of type I and Il kerogens, sourced from freshwater alge material and accumulated in lacustrine/
estuarine environment and has excellent generation oil potential. Source rocks of the lower part of Late
Oligocene maturated (R,>0.55%), could supply hydrocarbons to the traps in the studied area.



