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MUC PO TRUONG THANH NHIET CUA PA ME O TRUNG
PONG QUAN, MIEN VONG HA NOI, BE SONG HONG
THERMAL MATURIRY OF SOURCE ROCKS IN THE DONG QUAN TROUGH,
RED RIVER BASIN, OFFSHORE VIETNAM

Nguyén Xuan Huy, Nguyén Tudn, Tran Thi Mai Huong, Kiéu Phlc
Truong PH Bdach Khoa, PH Quoc Gia Tp Ho Chi Minh

T6m tit: Mién vong Ha Ngi 1a mgt phan phia Tay Bdc cuia bé Song Hong c6 cdu tric dja chat rat
phic tap. Trén co so phén tich céc chi tiéu dia hoa danh gia da me, d¢é giau vat chat hizu co, logi vat
chat hitu co, méi trong ldng dong va phan hiy, dé truong thanh va thoi gian dich chuyén cua
hydrocarbon, tac gid da dwa ra quy trinh xdy dung mé hinh dia hoa nhdm phuc vu danh gia mirc do
truong thanh nhiét cia da me dua trén cac mo hinh mé phang bao gom xay ding mo hinh cau trac,
xac dinh trinh tu Iang dong va tinh chdt vat ly cia méi I6p dat da. Trén co sé phan tich, co the rat ra
nhaiing két lugn vé ddic diém dia héa da me trong khu viec ciia triing Péng Quan nhw sau:c6 ton tgi hai
tang dd me 1a tang Dinh Cao - Phu Tién (Eoxen?-Oligoxen) va tang Phong Chau (Mioxen duwi); MOi
truong lang dong chu yéu la méi truong dam ho, luc dia; tang da me Oligoxen da trdi qua pha tgo sdn
phdam chinh va heong dau khi da tham gia dich chuyén dé tich lily trong cdc bay chira.

Chi sé phan logi: 1.2

Tur khoa: Dia hda, truong thanh nhiét, da me, vat liéu hitu co.

Abstract: Hanoi trough is part of the Northwest of the Red River basin with complex geological
structure. Based on the analysis of the geochemical properties of source rock, organic matter
richness, kerogen types, environment deposition and decomposition,maturity and of hydrocarbon
movement time, the author has make a geochemical modeling workflow to assess the thermal
maturation of source rock based on simulation models including structural modeling, sedimentation
determination and physical properties. The result showed that two source rocks of Dinh Cao-Phu Tien
formation (Eocene? -Oligocene) and Phong Chau (lower Miocene formation; Deposited environment
of sediment is mainly lagoon and continental environment; Oligocene source rock has undergone a
major production phase and amount of petroleum moved to accumulate in tratigraphic traps.

Key works: geochemistry, thermal maturity, source rock, organic matter

Classification number: 1.2

1. Gigi thiéu khi quan trong, ma trong s6 d6 da duoc phéat

Trﬁng Dang Quan la phén trﬁng sau hlén la mo khi Dl4, mo khi Df)ng Quan D.
trong dat lién thugc mién véng Ha Neoi Do tring Dong Quan la mét phan cua
(MVHN), duoc giéi han véi phan ria Pong MVHN nén vé ddc diém thach hoc va dac
Bic boi hé dut giy Song L6 vé phia Pong diém dia tang trong triing cing mang nhiing
Bic va véi d6i nghich dao kién tao trung tam  nét twong dong cua MVHN (H|nh 2).
boi dirt gdy Vinh Ninh vé phia Tay Nam va -
con kéo dai ra ving bién noéng thudc 16 102
(Hinh 1). Dic diém noi bat 1a cac tram tich
Mioxen day 3.000m, uén vdng nhung 6n
dinh, it hoat dong kién tao, va nam bat chinh
hop I&n tram tich Eoxen - Oligoxen, day hon
4.000m, da bi nang lén, bao mon, cat xén
cudi thoi ky Oligoxen (N.T.Thanh, 2011).

Hoat dong kién tao nang lén, kém voi ¥
viéc dich Chuyén t_ré'l vao thoi ky do ,(.iﬁ a0 yinp 1. Vi tri ciia Triing Péng Quan trong khu viec bé
nén mot mat cat Oligoxen c¢6 nhiéu khoi - dut S6ng Hang (PVEP Séng Hang).
gay thuan - xoay xéo (N.H.Nam, 2014). Céac
khéi dat gdy xoay xéo nay la nhiing bay dau
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Hinh 2. Cét dia tang tong hop (Pia chat tai nguyén dau khi VN, 2005).

Két qua nghién ctru cac mau dia hod lay
tir cac giéng khoan cho thay, trong mit cat
tram tich cua tat ca cac phan vi dia tang tir
Eocene - Oligoxen dén Pliocene - Bé Tu déu
ton tai cac tap sét lan sét than chua vat chat
hiru co ¢ cac mirc d khac nhau tur trung binh
dén t6t, phd bién Kerogen loai 11, ¢ chi sb
hydrogen trung binh 294 mgHC/gTOC (Hinh
3), gia tri tong Carbon hitu co tir trung binh
dén rat giau dao dong 0,45%-1.8% thé hién &
hinh 4 (N.T.B.Ha, 2014). Bén canh d6, du
tich sinh vat tir chat chiét hiru co tir da me
cho thdy, c6 su ton tai cua kerogen chu yéu 13
loai 11, hdn hop 11-111, hiém loai I, véi kha
nang sinh dau khi 1a chi yéu. Két qua nghién
ctru ciia nhom tac gia PVEP Séng Hong cho
rang tram tich trong triing dugc ling dong

chu yég trong moi trudng dam ho va boi tich
dong bang ven bién (Hinh 5).
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Hinh 3. Mai quan h¢ HI - Tmax
(Pia chat tai nguyén dau khi VN, 2005).
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Ch thich:
0.5%

Hinh 4. So d6 ddng gid tri TOC tang dda me
Dinh Cao-Phu Tién.

2. Hé phwong phap nghién ciru

Cac phuong phap phan tich miu dia hoa
muc dich xac dinh nhiing thdng s6 dia hda
chu yéu 1a mau thu thap _trong qua_trinh
khoan (mau vun, mau 16i, mau sudn, mau san
pham thu duoc trong khi thir via) dong thoi
¢ thé dung cac mau thu duoc trén bé mat.
Thong sb phan tich dia hoa co sé nhu tong
ham lugng Cacbon hiru co (TOC), Rock
Eval, phan xa Vitrinit, nhitng mau giau vat
liéu hiru co va c6 do truong thanh thich hop
s& duoc chon dé phan tich dia hoa chi tiét
nhu chiét, tach, sic ky khi (GC), sac ky phé
khéi (H.D.Tién, 2003)... Xac dinh thanh phan
hda hoc (C1-Cs, CO2 N2, H2S.).

Nguyén tic co ban cua xay dung mo
hinh dja hoa da me 1a trén co s s6 liu vé
lich sir chdn vii trAm tich, dic diém thach
hoc, do giau va chat luong vat chét hitu co,
ché d6 dia nhiét,... tai giéng khoan s& mo
phong qué trinh sinh hydrocacbon tir da me.
Két qua md hinh s& duoc kiém tra bang cach
dbi sanh két qua phan tich mau 16i tai giéng
khoan d6 hay cac giéng lan can. Piéu kién
bién trong s6 liéu dau vao nhu dong nhiét o
(PaleoHeat flow — HF), nhiét do bé mit tram
tich (Sediment — water interface temperature
— SWIT), d6 sdu muc nudc co (Paleo water
depth — PWD) s& dwoc phuc hoi hiéu chinh
dé két qua dau ra cia moé hinh phd hop véi s6
lieu thuc té tai giéng khoan. Tham sb diéu
kién bién caa md hinh 1D tai céc giéng
khoan s€& dugc st dung tinh toan ngoai suy
cac diém lan can trong md hinh 2D.

Nguyén tic xay dung mé hinh dugc tém
tat ngan gon theo hinh 6 (P.V.Thing, 2014).
Mot loat cac budc lién quan dén nhau sé
tham gia vao md hinh mot bé tram tich va hé
thdng dau. Hai bude chinh do 1a:

- Xay dung mé hinh tién md phong:
Bao géom xay dung md hinh ciu tric, xéac
dinh trinh tu ling dong va tinh chét vat ly cua
mdi 16p dat da.

- M hinh chuyén tiép: Thuc hién tinh
toan trén mo hinh dé mé phong céc qua trinh
tram tich nhu lich s chén wvii (burial
history), do sau truong thanh cia mdi 16p,
hudng di cu dau khi, d6 bdo hoa....

| |

Mé hinh dia chat Mé hinh vat Iy
(Lich st chén vii trdm tich) (Lich str dia nhigt)

I

Xirly 56 ligu |

Input 2 (Két qua
thdi nghiém % Ro)

Kiém tra két qud

E Hiéu chinh

Hinh 6. Nguyén tdc xay ding md hinh

3. Xay dung mé hinh dia hoa

3.1. Thong sé dau vao

3.1.1. Tham sé dia chan

Két qua minh giai ciia tuyén khao sét dia
chan duoc s AA’ theo huéng Pong Bic -
Tay Nam caa nhom tac gia PVEP Song Hong
thé hién & Hinh 7.

Chap nhan

Hinh 7. Mt cdr dia chat theo tuyén dia chan AA.
3.1.2. Théng sé da me
Cac tap tram tich Oligoxen va tap tram
tich Mioxen dudi dugc xem la céc tap da me.
Gia tri TOC duoc tinh tir két qua trung binh &
cac giéng khoan. Theo do6, tap Oligoxen cd
TOC khoang tir 0.7% dén 1.5%, Mioxen
dudi c6 TOC khoang tir 0.54% dén 0.83%.
Vit chit hiru co trong cac tram tich
thudc khu vuc nghién ciu cha yéu 12 loai 111,
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xen 1an VCHC loai IT nén d4 me tai day sinh
khi 12 cha yéu, sinh dau rat han ché, c6 do
giau VCHC tir trung binh dén tét.

3.1.3. Thong s dia chat

Khu vuc nghién ctru da trai qua cac giai
doan dia chat phuc tap véi nhiéu pha cin
gidn — nén ép, nghich dao kién tao, bao mon
cit xén (Bang 1). ,

Bdng 1. Cdc giai doan dia chat chinh (N.T.B.Ha,

2011).
Thoti gian
SIT Cac giai doan B:'Il’ Tt'oEg S| Kt hiic
dau kien

1 Pliocene - Dé tir 55 5.5 0
2 | Bao mon/ ngimg tram tich 6 1 5.5
3 Miocene muén 11.5 5.5 6
4 | Bao mon/ ngimg tram tich 12 0.5 115
5 Miocene giita 185 6.5 12
6 | Miocene som 245 6 18.5
7 | Bao mon/ ngimg tram tich 25 15 235
8 | Oligocene 3 295 45 25
9 | Oligocene 2 32 2.5 295
10 | Oligocene 1 355 35 32
11 | Bao mén/ ngimg trim tich 36.5 1 355
12 | Eocene sém 375 2 36.5
13 | Méng trude dé tam

3.1.4. Bidu ki¢n bién

+ Gi4 tri nhiét do tai bé mat tram tich:
dua theo két qua caa nghién cou trude
(N.T.B.Ha, 2011).

+ PO sAu muc nudc cd: Vao thoi ky
Eoxen-Oligoxen dwa vao dic diém tram tich
ling dong trong mdi truong dam lay, c6 thé
xac dinh muc nudce trong giai doan nay chi
giao dong 0-5m. Sau do6 xdy ra mot dot bién
thodi ha muc nudc bién do qua trinh sut lGn
vao cudi Oligoxen. Qué trinh sut 1tn nay l1am
cho cac phan ria bon bj 16 trén muc nuéc
bién va gay ra céc hién tugng phong hda bao
mon, san bang kién tao. Vao dau Mioxen
gitra (18 triéu nam) lai xay ra qué trinh sut
I[Gn manh do muc nuéc bién ting nhanh
khién cho mét sé khu vuc cua bdén Séng
Hong bi 16 ra khoi mat nuwéc hodc 1am cho
cac khu vuc thay doi tir méi truong bién sang
moi trudng ctra s6ng. Pau giai doan tir 16-11
triéu nam, nhin chung myc nudc bién tang
gay ra hién tuong bién 1An ma bang chung la
hé ting Phu Cir c6 dién phan bé 16n. Sau 11
triéu ndm thi muc nudc bién lai ha thip va
tao ra mot pha bién lui va duy tri muc nuéc
0-5m cho dén nay.

+ DOng nhiét cb: trong mot bé tram tich,
cac doi nang hay go nang la cac vung nong,
vi dugc tich lity nhiét cao do cac khi, hoi

nuéc va HC mang nhiét dén. Con & cac triing
sau, ban dia hao thuong la cac vung lanh sinh
ra nhiét nhung lai nhanh chéng mat nhiét do
cac khi, hoi nudc di cu 1én trén va mang
nhiét vao bay chira (Tang X.Y, 2014). Pay s&
1a co s& ly thuyét cho viéc xay dung ban d6
dong nhiét thay doi theo do sau.

Giéa tri do tai bé mat tram tich, myuc nuéc
bién ¢6 va dong nhiét ¢6 qua cac giai doan
duoc tom tat nhu sau (Hinh 8):
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Hinh 8. Dicu ki¢n bién.

3.2 Két qua va thao luan

Dé6i bit dau truong thanh ang voi Ro%
0.6% & tai do sau 2400m; dsi sinh dau chinh
nam & do sau 2800m, twong ng véi Ro% la
0.8% (Hinh 9). Dau khi tir ¢ me Eoxen?-
Oligoxen bat dau sinh ra & phan triing sau
cach day 24 triéu nam, manh mé va di cu
cach day 20 triéu nam, qua trinh sinh khi
dién ra cach day 9 triéu nam. Tang d4 me
Mioxen dudgi bat dau sinh tir 14 triéu nam &
cac triing sau, dinh sinh dau vao 11 triéu nim
va hién nay dang sinh khi.

Con theo mé hinh d béo hoa, thi tai dut
gdy Vinh Ninh c6 su tap trung cao cua
hydrocarbon tai tang Mioxen gitra va
Oligoxen, thuc té di cho thay giéng D14 la
giéng khi va hién ciing dang khai thac & hai
tang nay voi luu luong 5.5 triéu ft3/ngay
(Hinh 10).

SveneneyR umham{1990]_EAS TR, GHIHS

SwearseyBHurrhame] 300 EASTRR:, G0

Hinh 9. B¢ sau chon vii va mize do truong thanh
Ciia da me.
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4. Két luan

Trén co s& phan tich & trén, cd thé rut ra
duoc nhitng két luan nhu sau:

1. Ton tai hai ting da me | tang Pinh
Cao- Phu Tién (Eoxen? - Oligoxen) va tang
Phong Chau (Mioxen du6i). Trong do, da me
Oligoxen dang trong cta sb tao khi am. P4
me Mioxen dudi thudc hé tang Phong Chau
dang trong pha tao dau chinh. Con tang Phu
Cir (Mioxen giira) va tang Tién Hung
(Mioxen trén) tuy c6 do giau VCHC kha cao
nhung d6 truong thanh thap chua co kha
nang sinh ra dau khi.

2. Mbi truong ling dong cua VCHC
trong triing chi yéu 1a moi truong dam ho,
lyc dia, vat chat hitu co tai day chu yéu la
Kerogen loai 11 c6 ngudn gbc luc dia va xen
lan mot chat Kerogen loai 11, c6 kha ning
sinh khi 1a chu yéu. Cac tap sét than trong
tram tich Mioxen ciing c6 tiém ning sinh khi
rat tot.

3. Theo két qua phan tich dia hoé cua
khu vyc thi hau hét ting d4 me Oligoxen da
trai qua pha tao san pham chinh va phan 16n
lugng HC di tham gia dich chuyén vao biy
chia. Con ting Mioxen hién tai dang trong
ctra sO tao dau nhung pha di cu chua dién ra
manh meQ
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