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LICH SU HINH THANH HYDROCARBON
CUA PA ME DE TAM O BE PHU KHANH,
THEM LUC PIA VIET NAM

® TRAN TH| MAI HUONG - NGUYEN TH| THU TRANG - NGUYEN XUAN HUY

TOM TAT:

Bai viét nhiim ddnh gid st re@ng thanh cta di me vi lich st hinh thanh hydrocarbon d'I'ay Nam
vl Péng Bic cla bé mude sau Phi Khanh, Cdc gia tri trunyg binh cda dong rhiét. do sdu muc nudc
bi€én ¢0 v nhiét d6 ranh gidi b¢ mit trim tich |n lugt nfim trong khodng 63.20-76.54 mW/m?, 150-
3,500m, 2.3-23%C. B€ Phi Khanh chii yé€u bao gdm 2 loai d4 me chinh: B4 me Oligocene va
Miocenc Dudi. Dya trén phin tich diu hda, cdc loai dd me nay chi y&u ia hdén hgp cha kerogen loai
1 va loai IT1, vdi tdng gi4 tri carbon hitu ¢d (TOC) v chi s& hydrogen (HI) trong khodng 1.8-2,5% va
250-320 my/g, tiong {ng. K&t qua ciia nghién aitu 6 thé gitip xde dinh sy phin bé cdc via chita tém
nang cho k& hoach phat tri€n mé trong wiung lai 8 b€ nudce séau Phit Khanh,

Tt khéa: Bon triing Phd Khanh, sif hinh thiinh hydrocarbon, ddng nhiét, ¢4 me.

1. bat van dé

Nuhién cu niay nhim muc dich cung c¢ip bic
tranh (Gng guan vé€ lich sir hinh thinh ddu khi &
khu vife Tdy Nam va Béng Bic triing sdu Phi
Yén clia b€ Phii Khanh. BE Phd Khdnh dude coi
14 bdn triing tiém nang ddu khi hing ddu con lai
& Pong Nam A chua duge nghidén cdu diy i
(Savva etal., 2013,

B¢ Phi Khinh 1a b€ tram tich nuée siu ndm
trén thén lye dia mién Trung Vié( Nam. Ranh
gidi clia b€ kéo dar khadng 250 km. tr 10°30°-
15°30° Bde. va 50-75 km, tr 109920°-
112730'Bong (Bojesen-Koefoed et al., 2005:
Nguyen etal.. 2012) Viing bi€n nong & phia Tay
clia bé cé Ao siu dudi 300 m. PO sdu ting dan i
300 m dén 4.000 m dudi myc nude bién v¢ phia
béng. RE dude bao quanh bdi cdc hé thdng dut
gdy Bic - Nam (&t gay kinh wyén 110%) va cic
hé thdng dift giiy Tay Bic - Déng Nam (doc theo
trye tich giin cia Bién Dongi. duge phin tich
bdi cide phin doan ¢iu trde khdc nhao (Savva cf
al., 2013). Cdc <du trde Kicn tao quan trong nhat
da duge phan loai thinh 5 dun vi: thém DA Ning,

thém Phan Rang. triing Phi Yén. d6i cit trugt
Tuy Hoa. v ddi ndng Khdanh Hoa (Nguyen. 2007,
Tranctal., 2019) (Hinh 1).

Lich sit thim do & bé Phid Khdnh vin ¢on thua
thdt va chua ddng bi. Vi 3 giéng khoan thim do
¢ vang nong tr 2011 (CMT-1X, TH 1X, HT-1X),
dén nay vin chua ¢ bat ki gi¢ng khoan nio dudc
thire hign siu hdn 1.000 m dudi mue nude bién.
Tuy nhién. ¢hi duy nhat giéng CMT X cho thiy
diu hi¢u dau khi trong via chia carbonate
Mivcene Dudi (Nguyen et al., 2012). dudce coi a
bing chiing diu tién v& tiém ninyg hydracarbon
rong bé Phu Khdnh.

D liéu dude s dung trong nghién cifu nay bae
gdm dit liéu gi¢ng (TH-1X. CMT-1X va HT-1X).
v mit ciit dia chiin duge lua chon bao qudt toin b
dia hinh cia bé Phii Khdnh. tif méi truisng bién
ndng d&€n nudc san. Bén canh 46, cac dic di€m ey
dd me § viing nudc siu dd duge md td bing cich
st dung cdc giéng hi¢n ¢6 ¢ vdc vung 1an can.
Nghién ¢ty nay tdi tao lai lich st hinh thanh
hydrocarbon trong khu viee Tay Nam vii Dong Bic
clia viing nude siu bé Pha Khinh.
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Hinh 1: Vj i dia Iy vé& cdu fnic
kién tao chinh & bé& Pha Khanh

. Xay ditng mo hinh bon tram tich
1. Thing 56 ddu vio
o dhéng 56 dia chdl

(ot 53 dif li¢u 3 wiény dude si dung d€ thiet lip
mdi quan hé gita cic tidng thach hoe va dia chan.
M tidng quan gitta cic thinh phan thach hoe cia
eidng TH-IX, CMT-1X va HT-1X v ¢dc mél cat
diz chan dudge minh gidi thitnh 6 nidng chinh: bt
ket «ét ket carkét nii Ida, di voi. cac k&L viv dd
granite {Bing 1),

2.£.2. Thing sd ddi me

Céac phén lich dia héa shin dinh su ton tai cda

ba ba I

hé (thdng dau khi ngudn «dc khic bién trong bé
Phii Khinh va rugng ddng vdi nhitng viing k€ cén
nhu bé Nam Con Son (Okui. 2003). v6i lich sit hoal
done kién wo hidog ot vio cudi giat doan Miocene
S$&m sau hoal dong tich gidn Bicn Pdng. Do do,
d4 me dam hd tudi Oligocene i Miocene Du6i ¢
vitng mirde sau bé Pha Khinh cling ¢6 dic diém
twong w vdi nhitng ving khac.

Chuta 6 diiu hig¢u hydrocarbon nio duge phat
hién trong tram tich Oligocene § cic gidng khoan
& vitng ndng bé Phi Khidnh, vi thé gid tri TOC/HI
clia 34 me Oligocene & vimg nutde sdu c6 thé 1Ay
wung tf nhu dd me Oligocene d gi€ng CVX-1X ¢
phia Bie cGa bé Phi Khinh va cdc gi€ng trony cde
bé & phia Nam (nhy b¢ Ctru Long va Nam Cén
Sun). Tir d6, ngoai suy liy gid tri TOC/HI trung
binh cia 2 viing nay (1.8/320).

Theo Weimer et al. (20061, dd tram tich
Neogene ¢ bién siu Borneo (Indonesia) va
Malavsia ¢6 gid tri TOC/HI cao ding ké. trén 2 -
1%, Kéthgp vdi cac phit hién hydrocarbon 3 via
carbonate Miocenc Dudi trong giéng khoan CMT-
IX & viing bitn ndng, nén gid tri TOC/HI cla dd
me Miocene Dudi & ving bién sau dude lva chon
d mure 161 thicu 1a 2/250.

2.1.3. Piéu kién bién

Déng nhiét (Heat Flow)

Pt zay kinh tuyén 110" 48 duse tdi hoat dong
trd lai ddng k€ trong thdi ki Miocene Sdm-Giita
¢€n Mivcene Mudn do sy tdch gian ddy Bién
Dong. din &€n su hinh thinh cic phu béo duge 1ap
dav bdi wdm tich Oligocene-Miovene Dudi. Ngodi
ra. ludng phi¢tdi chuyén 1&n ddy bién din dén cac
hoat déng mii tra xudt hién trong k¢ Pleistocene.
Gid tri cia dong nhiet di cidm nhanh chong k€
Miocene Gitra vd hién dang 6 gid 1ri thip nhat. Két
yua niy 1a do I8p v& ngudi lanh nhanh va3 co ngdt

Bdng 1. Cdc téng horizon dd minh gidi, tudi dia chét va thanh phdn thach hoc Ung vdi

. Wefn | Lp  Tdien)
" Noc day bién Pay bign 0
NocPliocene  Plio-Pleistocene 258

' Néc Miocene Tren | Miocene Trén 533

" Néc Miocene Giila Miocene Gilia

Noc Miacene Dusi  Miocene Dudi 15.97
Noc Oligocene Eocene-Oligoceng 23.03
Noc tang mang .. Mong o
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mdi Ip, phuc vy cho viéc xdy dyng giéng &o trong mé hinh bdn trdm tich

T Sét KEt 75-95%: Cat két 5-25%.

1163 Set k& 90-100%, Cat két 0-10%: Bét két 5%

20

" Thach hec (Tudng)
" Sét két + xen k& cac lop cét két mong

Sel kéUsét xen kep cac 16p bat két va cat két mang

Chu @ la da vo1 va xen ke cac ldp sét mong
75% Sét, 25% Cat két

D4 granile
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kém theo giai doan sut lin nhiét. Biny nhitu cich
1i€p cin thit v sai, gid i ddng nhiét rung binh §
ving mutde sdu oo thé ndm trong khodng 63.20-
76.54 mWhs (Hinh 2).

Hinh 2: Déng nhiét & bé Phia Khdnh
theo thdi gian dja chat

D§ sdu myc nitde bién c& (Paleo Water Depth)

D3 siiv myc nwede bién o8 dao ddng trong pham
¥vi 30 m vii 200 m trong thdi ky Oligocene -
Miocene Sém vdi tram tich ngudn dim ho tich
trong cd¢ phy bon (Miller et 1., 2004). Sy tdi hout
dong cla ddt gay trugt bang doc kinh tuvén 110°
trong Miocene Gilta - Mudn dd khién mue nudc
bi€n ¢6 sdu hon va dat 61 hon 2,000 m. Cic hoat
dong nidi lita va sut Jdn nhiét tiép e dién ra trong
sudt Pliocene - Pleistocene cling v&i giai doan sut
lin nhiét. din d&€n ¢o siu muc nudce bién ¢d gidm
hon 3,500} m (Hinh 3).
Hinh 3: Bé s6u muc nudc bién cé bé
Phu Khanh theo thdi gian dio chét

. ey Chaxwe H Mo e

Nhiet d6 bé mdt tram tich (Sediment Water
Interfuce Temperature - SWIT)
Nhi¢l 36 hé mat (rdm tich (Sedimet Water-

Intertace Temperature - SWIT) phu thude vio sy
thay 057 ctia dé sdu muc nude bién ¢8. Tuy nhién.
nhi¢t do gizm nhanb chéng khi dé sdu muc nuede
bién dang cao.

Do nhig thay d8i phic tap vé& do siu cua mue
nutGe bién of trong thdsi kv Miocene Giita -
Pleistocene, gid tri SWIT ciing thay ddi tuong itng.
SWIT khu vire ¢6 d6 sdu nhd hon 200m dude 14y
trung binh 1a 20°C. con tir 200-3.500 m duge ude
luggng (hay doi wr 20°C d&n SC. Khi db shu mudc
bi¢n gidm xudng dudi 3.500 m. SWIT da gidm
xudng duddi 2.5"C (Hinh 4).

Hinh 4: Nhiét d¢ bé mdt irédm tich bé
Pha Khanh theo thdi gian dio chét

2,14, Théng 36 dia chén

Mit ¢t dia chin 2D dwe minh gidi <6 cde
horizon chinh: Pdy bién. Noc Pliseene, Née
Miocene Trén, Noc Miocene Gilta, NG Miovcene
Dudi, Néc Oligocene v Noc ting méng. Matcit AR
kéo dii tr viing bién ndng sang viing nudc sau, di
qua cde ¢iu tric dién hinh nhur ¢ tric ning/ nép 161,
cdnh. rung tdm triing Phd Yén v d61 ning Khanh
Hou, eic bty ciu tnic/ dia ting dirte hinh thinh rong
md1 biy khép kin ban chiéu chita cic tich W dAu vii
khi. vi ciic ciuirde trién vong (Hinh 5).

3. Két qua va thae luin

K&t qua mé hinh lich sit chon viii trong Hinh 6
ct dd sdu sut lin dudge ude tinh khoang 9.450 m
trong sudtthdi ki Paleogene - nay.

O phan Tiy Nam ciia triing Phi Yé&n, cic d4d me
Oligocene da bat diu hinh thanh hydrocarbon tix cudi
Oligocene Mudn (24.05 tr.n) 3 dd sdu 3.917m vi uép
tuc cho dén ngay nay. Tuy nhién. bit diu tir Miocene
Sém 121.61 tr.n) thi dinh sinh ddu méi x&v ra manh
mé k€ J dd siu 4.995 m. (I1Tinh 6, Bang 2). Phin trén
cla da me Qligocene dang niim trong cita sd tao diu

S8 24 - Thang 9/2020 103




TAP CHi CONG THUONG

Hinh 5: Mdt cdt dia chdn AB theo hudng Tdy Nam - Béng Bdc

Tuy Hoa SW Phu Yen NE Phu Yen
Shelé Depression Khanh Hua Swall Depression
A e 2 3 = = = 21

Hinh 6: K&t qud md hinh lich s chén vai
tai di€m s@u nhét fring Phi Yén

Plaa Py
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Bdng 2. K&t qud chi liét cdc Adi hinh thanh
hydrocarbon & bé Phi Khanh

| -
pame  Thlglan(rn) | Do pg
{m)
24 05 (Oligocene
muan} - nay 3,917  Sinh déu
Oligocene  21.61 (Miogene = 4,995 chinh
~ sdm) - nay i
36 (Pliocene} - nay! 8,637 Khiuot

Miocene Dudi Chua trudng thanh

cho d&n ngay nav. vi phan dudi da tao ra khi udtd dé
s3u 8,637 m ké tir Pliocene (3.6 t.nt. {Hinh 6, Bing
23 ITau hét ciae khu vie ndng cao va ra cia cic ciu
triic tiém ning vin chua tudng thianh.

Do lich s dong nhiét khdc nhau, hiu hét dd me
Oligocenc «f phia Pong Bic tring Phit Yén déu
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chva trudng thanh cho dén giita Miocenc Gilra.
Nhitng khu vuc nay di bi chom viii & db sdu han
3.500 m vi dang trong giai doan dau ez gud trinh
sinh dau vao 11.2 tr.n (Hinh 73 Dony nhido &
nhimg khu viie nay Gng cham do it chju anh hudng

Hinh 7: Lich :ﬂ} hinh thanh hydrocarbon
theo m¢t cdf Tay Nam - Béng Bdc bé
Phu Khdnh

Tuy e SV Phe T2n HE Phu Yen
Srel Caprenaion Hhanh Boa Swell . Depreszion
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cuud tich gidn ddy Bién Pdng. Pha sinh diu chinh
vin dang t€p e & hién 1ai. Toe dé chuvén hoa
vit lidu hitu ¢df dién ra chim do dong nhiét trong
¢dc phu bdn & phia Péng Bic tring Phi Yén ¢é
2id i thilp. Pid m¢ Miocene Dudi chua trudng
thanh & cd phan Tay Nam vi Dong Bic cia tiling
Phd Yén.

4. K& lugn

Cic két qud trén cho thiy hé Phii Khdnh ¢6 2
loai dd me chinh: ¢4 me Oligocene va dd me
Miocene Dudi, vdi nhirng dac diém sau div:

® D4 me Oligocene & phia Tay Nam trang Phi
Yén dd wii qua giai doun ruéng thanh dén qud
trinh wrudng thanh dudi Anh hudng clia sy thay doi
cla dong nhidt ¢f. Pha sinh diu chinh xdy ra tr

Oliogcene Mudn (24.05 r.n) cho d€n ngav nay. va
su sut hin nhanh chéng caa bé Phi Khinh ¢6 thé 13
do dnh hudng cha qud trinh tich gidn ddy Bién
bong. Hién i, cdc ¢4 me & Tay Nam wriing Phi
Yén viln dang sinh khi u6t k€ tir Pliocene (3.6 tr.o).

e Thoi gian trudng thinh cua cic di me
Oligocene 6 béng Bic trang sdu Phi Yén xdyv ra
chim hdn d4 me Olivgocene ¢ Tay Nam triing
Phd Yén, Pha sinh ddu chinh cia dd me
Oligocene & Dong Bic triing Phd Yén Sy bit diu
tir Miocene Mudn.

» B me Miocene Dudi chia (ruting thanh & ca
phin Tay Nam va Déng Bidc cia triing Phii Yén.

® Vil liéu hitu co chi€ém wu th¢ L4 hn hop
kerogen loai IL-111, chd y&u tuo ra diu va Khim

Léi cdm on

Nghién cdu duye tai trg béi Dai hoc Quéc gia Thanh phd Ho Chi Minh trong khuon khi Dé tal ma
8 C2018-20-24. Chiing 16i xin cdm an Tramg Pai hpc Bdch khoa, Pai hoc Quic gia Thanh phi Ho Chi
Minh da ho (ry thifi gian va phong fign v@r chdt cho nghién citu nay. Ngoai ra, chiin g 101 rit cém on sy
ko trg dit ligu tiv Tong Cong ty Thim di va Khai thée Ddu khi (PVEP),
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THE SOURCE ROCK MATURITY AND HYDROCARBON
GENERATION HISTORY OF THE DELP-WATER
PHU KHANH BASIN, VIETNAM

® Moaster. TRAN THI MAI HUGNG
@ Eng. NGUYEN THI THU TRANG
® Ph.D NGUYEN XUAN HUY
Faculty of Geology & Petroleum Engineering.
Ho Chi Minh City University of Technology
Vietnam National University - Ho Chi Minh City Campus

ARSTRACT:

This study is to evaluate the source rock maturity and hydrocarbon generation history in
Southwest (SW) and Northeast {NE) of the deep-water Phu Khanh Basin. Victnam. The average
values of heat flow, paieo water depth, and surface-water interface temperatures in deep-water
are in the range of 63.20-76.54 mW/in®, 150-3.500m, 2.3-23%C, respectively. The decp-water
Phu Khanh Basin is mainly composed of twe main source rock types. namely Oligocene and
Lower Mincene source rocks. Based on the geochemical analysis, these source rocks are
predominantly a mixture of type 11 and type I kerogens, with the total organic carban (TOC)
and the hydrogen index (HI) values ranging from1.8 to 2.5%, and from 250 1o 320 mg/g,
respectively. This study’s results are expected 1o help the discovery of potential reservoirs for
future field development planning in the Phu Khanh Basin.

Keywords: Phu Khanh Basin, hydrocarbon generation, heat flow, source rock.
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