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Tom tat

Bai bdo str dung két qué phan tich dia hoa cta giéng khoan CTT-2X va CTT-3X thudc cu tao CTT dé ludn gidi ngudn gdc hydrocarbon
bdng cdc thdng 6 dia hda ciing nhu sy cd méit clia céc cdu tl nhu: reqular steranes, hopanes, 4-methyl C, -steranes, bicyclic sesquiterpanes

va 18a(H)-oleanane.

Két qua nghién ctiu cho thay da me sinh dau & khu vuc cdu tao CTT chia chd yéu kerogen loai | va loai Il, cd nqudn goc tir tao nudc
ngot, Iang dong trong méi trudng dam ho, ngoai ra con ¢6 su dong gop clia mot lugng nha vat liéu hitu co cd nguon goc tir thuc vat bac

cao va vi khudn.

Turkhoa: Nguon goc hydrocarbon, cau tao CTT, tdo nudc ngot, dam ho.

1. Giéi thiéu

C4u tao CTT, bé Cliu Long ndm phia Déng ciu tao
Bach H6 va cau tao Réng, cach cdng Ving Tau khodng
150 - 170km vé phia Pong Nam. D6 sau muc nudc bién
dao dong khoang 10 - 80m. Cau tao CTT dugc phat hién
nam 2014 bai giéng khoan CTT-2X trén co s& nhan dugc
dong dau cong nghiép ti tram tich Oligocene trén. Trong
giai doan 2015 - 2018, da khoan cac giéng tham do - tham
lugng CTT-3X, CTT-4X, CTT-5X, CTT-6X vGi két qua thir via
nhan dugc dong dau cong nghiép tu tram tich Oligocene
trén va Miocene dudi. Tiém nang dau khi ctia khu vuc da
duoc khdng dinh béi su c6 mat day du cac yéu té sinh,
chia, chan, bay va di cu cia mét hé théng dau khi hoan
chinh [1].

Theo két qua phan tich thach hoc, ¢é sinh dia tang
va két qua phan tich dia vat ly giéng khoan cta cac giéng
khoan trong khu vuc nghién ciu, dia tang clia cdu tao
CTT gbm tang da méng trudc Cenozoic va IGp phu tram
tich Cenozoic gébm cac phan vi dia tang tur Paleogene -
Neogene - Bé Tu. Trong khu vuc nghién ctu va lan can
thudc bé Cliu Long, da sinh dau la cac tram tich sét hat
min, tudi Oligocene va Miocene sém, chiéu day dua 16n va
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nam trong mién I4n chim lién tuc, 6n dinh, trong diéu kién
vang oxy va dugc danh gia cé tiém nang sinh dau tét. Tuy
nhién, da me tudi Miocene c6 dé giau vat chat hiiu co tu
nghéo dén trung binh, tiém nang sinh dau khi kém. Bai
bdo tap trung vao nghién cliu nguén g6c hydrocarbon
cGia da me Oligocene trén.

2. Co sd tai liéu va phuong phap nghién ctru

Bai bdo téng hop két qua phan tich dia héa cla cac
giéng khoan CTT-2X, CTT-3X thudc cau tao CTT, dugc thuc
hién tai Trung tam Phan tich Thi nghiém (VPI-Labs) thuéc
Vién Dau khi Vit Nam nam 2014 va 2016. Cac phuong
phap dia hoa st dung gém: nhiét phan Rock-Eval, sac ky
khi (GC), sac ky 1éng (LC) va sac ky kh&i phé (GCMS). S&
lugng mau st dung phan tich thé hién trong Bang 1.

2.1. Phuong phdp nhiét phan Rock-Eval

Pay la phuong phap dugc st dung phd bién nhat
hién nay, dua trén kha ning tao san pham cla vat chat
hitu co trong mau da tram tich khi dugc tiép tuc trudng
thanh bang cach nung néng trong moi trudng khi tro
theo chuang trinh nhiét d6 dinh sén. Cac chi tiéu thu
dugc tu phép phan tich nay cho phép danh gid dé giau
vat chat hiu co trong da me va xac dinh so bo loai va
maéi truong lang dong ciling nhu tiém nang cla vat chat
hitu co.
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Bdng 1. Bng tdng hop sd luong mdu phan tich dia héa ciia cdc giéng khoan cdu tao CTT

PO sau nghién ciu

S8 lugng mau phan tich

Giéng khoan o LC, GC, GCMS
(m) Nhiét phan RE . L
Mau dau Mau chat chiét
CTT-3X 2.990-4.320 100 5 28
CTT-2X 2.300-3.250 100 4 28

2.2. Phuong phdp sdc ky Iéng (LC)

Ban chat ctia phuong phép sac ky 1dng la tach thanh
phan nhém cda bitum sau qua trinh chiét bitum. Trong
thanh phan cltia dau cau tao gém cac hydrocarbon no
(saturate), hydrocarbon thom (aromate), hgp phan néng
(nhua resin va asphalt). Sau khi chiét, cac thanh phan nay
c6 thé dugc tach riéng biét dé xac dinh thanh phan, ham
luong trong bitum dua trén co sG tinh hoa tan va hap phu
¢6 chon loc ctia mbi thanh phan béi cac chat hap phu va
cac dung maéi khac nhau. K&t qua tach bitum sé dugc biéu
dién trén d6 thi hinh tam giac dé biéu thi cac ciu td no,
thom, ndng, dung dé so sanh diu thé véi dau tho, dau tho
véi da me.

2.3. Phuong phdp sdc ky khi n-alkane C,

Phuong phap nay dugc thuc hién sau khi chiét va
tach bitum, cac ciu ti nhe da bay hoi hét, chi con lai cac
cau ti C . . Day la phuong phép xac dinh thanh phan va
ham lugng cua tiing cau ti hydrocarbon no dua trén su
khac biét vé khéi lugng riéng cia moi ciu tir nhd may sac
ky khi. Nguyén tac hoat déng la dua vao cac hién tugng
déng hoc hodc can bang pha. Mau dugc van chuyén qua
cot séc ky trong moi truang khi tro (He hodc N, tinh khiét).
Ban chat cta phép phan tich nay la dua vao kha ndng
tuang tac vat ly gilta cac cdu ti ctia hon hgp phan tich
vGi chat hap phu trong c6t sac ky (pha tinh) va pha déng
(khi mang).

M®i cau tlr trong mau co6 ai luc vai pha tinh khac nhau,
nhu vay dé chuyén dich toan hén hgp qua cét hap phuy,
ma&i cau tir cdn mét khoang thai gian nhat dinh do ¢ mic
dé hap phu khéac nhau. Qua trinh chuyén dich dién ra lién
tuc gilta pha tinh va pha d6ng, cac ciu tir dugc phan vung
riéng biét trong cét hap phu, cac cdu td cta hén hgp sé
dugc gidi hap theo thoi gian. Detecto va may tu ghi sé
dugc gén & cubi cot sic ky dé ghi nhan ham lugng céc
cdu ti dudi dang sac d6. Dinh dang dai phan bé n-alkane
dugc st dung dé danh gia nguén géc, muc do trudng
thanh va méi trudng lang dong ciing nhu xac dinh nguén
gdc vat chat hiu co.
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2.4. Sdc ky khéi phé (GC-MS)

Phuong phap sic ky khéi phé dugc coi la phuong
phap chi tiét va htu hiéu nhat trong viéc lién két dau - da
me, dau - dau. Phuang phéap nay dua trén nguyén tac cac
cdu ti sau khi tach bang sac ky khi sé dugc ion héa va“bé
gay” thanh cac phan manh c6 khéi lugng nhat dinh. Hén
hgp céc cau ti da dugc ion hoda sé luan chuyén qua cot
hdp phu, cac chu trinh dién ra & giai doan nay tuong tu
nhu trong may sac ky khi, d6 phé bién clia cac cau ti sé
dugc khuéch dai va ghi lai dusi dang sac dé.

Co6 rat nhiéu chi tiéu sinh vat c6 thé dugc khai thac tu
s8 lieu khéi phé ky, méi chi tiéu co tac dung riéng trong
viéc danh gia lién két, c6 thé phan anh mét hodc mot vai
dac diém cla vat chat hitu co ban dau. Theo nghién clu
cla cac chuyén gia dia hda, dau hiéu sinh vat thudng
L dac biétkhoang C,,-C
I3 d6i tugng chinh dé nghién ctiu dai hopane va sterane.
Vi du C,, sterane tréi tuyét doi trong dai m/z 217 sterane
chira vat chat hitu co ban dau c6 nguén géc luc dia, trong
khi d6 C,, sterane tri tuyét da6i trong dai m/z 217 sterane
chi ra vat chét hitu co ban dau c6 nguén géc bién va C,,
sterane tréi tuyét ddi trong dai m/z 217 sterane chi ra vat
chat hitu co ban dau cé nguén géc dam lay [2 - 51.

phong phu & phan doan C,, - C

3. Két qua va thao luan

Theo biéu d6 tuong quan gitfa HIvaT
dung tur két qua phan tich nhiét phan Rock-Eval cho thay,
vat chat hiiu co trong da me cda cau tao CTT chd yéu la
kerogen hén hgp loai I/11, cé kha ndng sinh dau tét (Hinh
1b), ngoai ra c6 1an mét it kerogen loai lll c6 ngudn géc
tu luc dia.

(Hinh 1a) xay

Chi s6 Pri/Phy tir két qud phan tich siac ky khi
hydrocarbon no C,,, cla cac mau dau tai 2 giéng khoan
CTT-2X va CTT-3X cho thay hgp phan Pristan c6 nong dé
trung binh, ty s6 Pri/ Phy dao dong tir 2,04 - 2,6, phan anh
cac mau dau giau vat chat hiiu co c6 nguén géc tu tao.
Trong khi d0, két qua phan tich sac ky khi cac mau chat
chiét cta 2 giéng khoan cho thay ty s6 Pri/Phy dao dong
trong khoang 1,92 - 3,05. Trén biéu d6 quan hé Pri/nC , va
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Hinh 2. Biéu 6 Pri/nC,,& Phy/nC,, cdc mdu chdt chiét va mdu ddu cdu tao CTT

( -C -C cdcmdu chat chiét giéng khoan CTT-2X, CTT-3X

27 728 729

Théng s6
S3_1 $3.2 3.3
30,55-45,89 9,76 - 26,93 31,6-55,35
13,56 - 65,27 13,53-37,98 17,1-49,77

Phy/nC,, (Hinh 2) cho thay mau chat chiét va mau dau chi
yéu phan bé trong khu vuc thé hién méi trudng dam he.

Két qua phan tich sic ky khéi phé GC-MS cho cac mau
dau va mau chét chiét cla 2 giéng khoan tai khu vuc cdu
tao CTT cho thay c6 chung ngudn géc tu tao, lang dong
trong méi trudng dam hé. Két luan nay dua trén su xuat
hién cta cac hgp chat nhu: regular steranes, hopanes,
4-methyl C, -steranes, bicyclic sesquiterpanes va 18a(H)-
oleanane. Cu thé:

Két qua phén tich phan bé regular steranes C, -C,-C,,
clia cdc mau dau va mau chat chiét giéng khoan CTT-2X
va CTT-3X trén phan manh m/z 219 cho thay néng d6 cta
C,, sterane va C,, sterane chiém uu thé hon han so vai C,,
sterane (Bang 2), chiing té nguodn vat liéu hitu ca ban dau
c6 su déng gop phong phu tir tao [3 - 5].

Suxuat hién ctia cu tir4-methyl C, -sterane (S8) dugc
xac dinh trén phan manh m/z 217 va m/z 231 (Hinh 3)
cling chi ra vat chat hitu co ban dau c6 nguén goc tir tdo
Dinoflagellates (phat trién phong phu trong méi trudng
dam hé) [4, 6, 7]. Theo két qua phan tich GC-MS cac mau
dau clia 2 giéng khoan thi cau ti nay c6 néng dé tuong
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ddi cao (S8 =118,79-355,93), cdc mau chat chiét tir dé sau
2.650-3.360m (CTT-2X) va d6 sau 3.200 - 4.050m (CTT-3X)
cling cho két qua tuong déng (S8 = 39,74 - 778,12), ngoai
trt mau chat chiét tai d6 sau 3.430 - 3.440m cua giéng
khoan CTT-3X (S8 = 11,43) cho thay su xuat hién cla cau
tr 4-methyl C, -sterane véi néng do thap, thé hién su xuat
hién cuta vat liéu hiru co c6 nguén géc tir luc dia.

1,2

o —
o] o

Chisé oleanane (Ol)
o
[e)}

0 0 2,0

Ty s6 Ts/Tm
ACTT-2X_ddu X CTT-2X_chiét

4CTT-3X_déu  xCTT-3X_chiét

Hinh 4. Biéu 3 biéu dién mdi quan hé giiia oleanane/C,, hopane va Ts/Tm cia cdc mdu
ddu va chdt chiét giéng khoan CTT- 2X va (TT-3X

[ergg,

Tén giéng khoan: CTT-3X
Loai mau: Dau

Tén mau: DST#4

Do sau: 2670-2675
140000

150000

120000
120000
110000
100000

S0000
70000

S0000
40000

30000
s
5] o
20000 ‘ TS
|
I ||

05..._;-_-..'7."_.,'_).'_.'4?.. . P | ‘I,.-L_,-l e Ll.h-\_..--_r__ N PP peiteentl

1 12 ‘

Mime-> 000 4500 5000 5500 6000 6500 rooa'

Két qua phan tich cho thay, su xuat hién clia cac hgp
chéat hopanes tir C,, t6i C,, c6 ngudn géc tir vi khuan
[4, 6, 7] trong cadc mau dau va mau chat chiét cla giéng
khoan CTT-2X dan dén néng dé ctia hopane I6n hon so
vGi sterane (M4 = 88,38 - 96,87). Diéu nay phan anh maéi
trudng lang dong cula vat chat hiu co la dam ho, clra
song. Ngoai ra, su phan b6 cla dai hopane md rong (C,,
- C,,)) trén phan manh m/z 191 clia méau chat chiét cla
giéng khoan CTT-3X c6 gia tri H5-2 = vét - 40,53, phan
anh moi trudng chon vui vat chat hiu co 1a nghéo oxy,
diéu nay hoan toan phu hop vai cac luan giai khac, da me
dugc ldng dong trong maéi trudng dam hé. Biéu d6 quan
hé oleanane/hopane va Ts/Tm (Hinh 4) cling cho thay cac
mau dau va chat chiét cta khu vuc nghién cu phan bé &
vlung vat chat hitu co dam hé la chinh.

Hgp chat 18a(H)-oleanane (O1) dugc xac dinh trén
phan manh m/z 191 va dugc xac dinh bang ty sé oleanane/
<, hopane (H15). Oleanane la cac cay hoa hat kin clia vat
liéu sinh tudi Cretaceous mudn tdi hién tai, c6 nguén géc
tur thuc vat bac cao [4, 5, 7]. Cac cau ti nay dugc phat hién
& ca cdc mau dau va mau chit chiét ca giéng khoan CTT-
3X v6i néng dé trung binh (Hinh 6). Tuy nhién & cdc mau
néng (3.200 - 3.560m) gia tri H15 kha thap (H15 = 1,89 -
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Hinh 5. Phdn bd hopane m/z 191, giéng khoan CTT-3X mdu DST#4, d6 sdu 2.670- 2.675m

DAU KHi - SO 11/2019 25



THAM DO - KHAI THAC DAU KHI

8,02) va co xu hudng tang cao hon khi xuéng sau (3.760
- 4,050m) thi H15 = 9,35 - 15,93, su khac biét nay c6 thé
do muc do trudng thanh nhiét khac nhau cta da me. Tai
giéng khoan CTT-2X ndng d6 H15 cling & muc trung binh

S e
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Bdng 3. Bdng tong hgp gid tri B1, B2 ctia cdc mdu ddu va chdt chiét giéng khoan CTT-2X, CTT-3X

Ifl::?\ 1T Do sau (m) Tén mau

1 3.573-3.720 DST#1
2 2.974 - 2.980 DST#2
3 2.740-2.817 DST#3’
4 2.854 -2.909 DST#3
5 2.670-2.675 DST#4

CTT-3X 6 3.560 - 3.570
7 3.860 - 3.870
8 4.000-4.010
9 4.010-4.020
10 4,040 - 4.050
11 2.119-2.229
12 2.372
13 2.922,5
14 3.365-3.990

CTT-2X 15 2.890 - 2.900
16 2.910-2.920
17 3.230-3.240
18 3.350-3.360

o CTT-2X - dau

4 CTT-2X - chét chiét Cos %

4 KTNN-1X/2X - chét chiét

© KTNN-1X/KTNN-2X - dau 100 O

4 DMM-1X/DMM-2X/DMM-3X - chat chiét
© DMM-1X/DMM-2X/DMM-3X - dau

80

100 80 60 40 20 0
G % G0 %

Hinh 7. Biéu d6 tam gidc sut phdn b6 C, -C,,-C, sterane cdc mdu chdt chiét va méu ddu

cdc giéng khoan cdu tao CTT va cdc giéng khoan ctia cdc cdu tao ldn cdn [4]

K&t qua phan tich thong s6 dau vét sinh vat ciing chi ra
su c6 mat cha 2 hop chat dac trung trong nhom bicyclic
sesquiterpanes vGi néng do tuong déi thap: drimane (B1 =
0,68 - 37,46) va homodrimane (B2 = 0,65 - 24,20) (Bang 3). Nhu
vay, dua vao su xudt hién cda drimane va homodrimane cé thé
két luan rang ngoai nguén déng gop vét liéu hiu co chinh cho
da me cla cdu tao CTT la tdo dam hé con cé ddng gop clia vat
lieu c6 nguén géc thuc vat bac cao va vi khuan.

Mau dau Mau chat chiét
B1 B2 B1 B2
4,20 8,50
27,15 26,87
23,45 22,01
25,29 25,87
24,15 26,18
1,05 0,78
4,64 5,24
12,78 14,85
13,05 16,09
12,91 15,25
4,04 5,15
18,91 13,82
25,91 17,47
27,53 17,20
37,64 24,20
12,49 9,97
1,56 1,33
4,6 3,11

Xét vé tuong quan gilta dau voi dau cla cac
giéng khoan khu vuc cdu tao CTT véi cac giéng
khoan khu vuc 1an can déu cho két qua tuong dong.
K&t qua phan tich sac ky khdi phd mau dau DST#1
cla giéng khoan CTT-3X rat gidbng v&i mau dau & do
sau 2.922,5m clia giéng khoan CTT-2X cling nhu mau
dau clia giéng khoan KTNN-1X; KTNN-2X (Hinh 6).
Phan bé regular steranes C, -C-C,, cho thdy néng
d6 cta C,, sterane va C,, sterane vuot tréi hon hén so
v6i C,, sterane, cac mau chat chiét va mau dau déu
nam ch( yéu trong khu vuc dam ho, ctia sdng (Hinh
7). Ngoai ra, su cé mat cla cau ti oleanane vsi ndng
d6 trung binh ctia cdc miu dau tueng tu nhau, do dé
6 thé két luan rang vat chat hiru co ban dau cla céc
giéng khoan c6 ngudn géc ti tao va dugc lang dong
trong méi trudng dam ho.

4.Kétluan

Dé me Oligocene trén cau tao CTT chia chl yéu
kerogen loai | va loai Il cho tiém nang sinh dau tot.

Nguén cung cap vat liéu cho cdu tao CTT chd yéu
la tdo nudc ngot, lang dong trong moi trudng dam
hé, ngoai ra con c6 mot lugng nho vat liéu c6 ngudn
géc ti thuc vat bac cao va vi khuan. Két qua phan
tich tuong quan gilra cdc mau dau, mau chat chiét
cUa cac giéng khoan trong khu vuc nghién ctru va cac
giéng khoan lan can cho thdy co su tueng dong vé
nguén goc cla vat liéu hiu co ban dau.
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INVESTIGATING THE SOURCE OF HYDROCARBON IN CTT FIELD,
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Email: oanhtran@pvu.edu.vn

Summary

The article employed the geochemical data analysis of CTT-2X and CTT-3X wellsin CTT structure to interpret the source of hydrocarbon
on the basis of geochemical parameters as well as the presence of compounds such as: reqular steranes, hopanes, 4-methyl C_ -steranes,
bicyclic sesquiterpanes and 18a(H)-oleanane. Research results show that the source rocks in CTT structure area mainly consist of mixture
of type | and Il kerogen, sourced from freshwater algae and deposited in lacustrine environment. Besides, there is a small contribution of
organic material originated from higher-level plants and bacteria.

Key words: Hydrocarbon source, CTT structure, freshwater algae, lacustrine.
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