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TOM TAT: Phuong phdp dia héa da duoc dp dung rong rdi trong cong tdc tham do ddu
khi va da dugc ching minh tinh hi¢u qud qua nhiéu giai doan tham do, ddc biét la trong
giai doan ddu khi chua cé giéng khoan.

D¢ trudng thanh cia dd me phu thudc vao nhiéu yéu t6 nhung thoi gian va nhiét do la
hai y&u t6 chinh. Lopatin dd dua ra mét phuong phdp don gidn qua dé cd thé khdo sdt
dnh hudng ciia théi gian va nhiét dj trong viéc tinh todn mutc d trudng thanh cia vt
chdt hitu co trong cdc tdp trdm tich.

Bdng cdch sit dung phuong phdp Lopatin, chiing t6i xdy dung mdt phidn mém mang tén
OME-1 d€ ddnh gid do trudng thanh cila vat chdt hitu co. Chuong trinh nay ddc biét uu
diém doi vdi nhiing viing cé do bién thién lén vé A9 sdu nudc bién va gradient dia nhiét.
Hon nita, chuong trinh c6 thé tinh lién tuc dua trén cdc diém né doc theo cdc tuyén dia
chdn, moé hinh dia chdt — dia héa vi vdy ciing dugc thay doi theo titng diém tinh va két
qud cé thé xdc dinh dugc cita s6 va thdi gian tao ddu, khi. Két qud nay ciing cé thé dugc
ditng dé vé cdc bdn do phdn bé do trudng thanh ciia dd me trong viing nghién citu.

1. GIGI THIEU CHUNG

Hién nay c6 rat nhiéu phuong phdp tinh todn dd trudng thanh vat chit hitu cd clia d4
me. C6 thé ké dé&n 1a Lopatin (1971) [3], LOM (Hood va nnk - SHELL, 1975) [3], Tissot-
Espitalié (1975) [3], Gulf (Toth va nnk, 1983) [3] va cdc phudng phdp ndi bd § cdc cong ty
khong cong bd.

Theo Lopatin, thdi gian va nhiét d6 14 hai y&u t& quan trong trong qu4 trinh thanh tao
va bdo tdn hydrocacbon. Nim 1971, dng di cong b8 mdt phuong phdp don gidn qua dé c6
thé khdo st dnh hudng cia thdi gian va nhiét d trong viéc tinh todn d6 trudng thanh nhiét
cia vt chét hitu cd trong trAm tich. Phudng phdp nay cho phép tién dodn dudc vi tri va thdi
gian hydrocarbon dugc sinh ra. Ciing tit phudng phdp nay dng dd dua ra chi s6 TTI (Time-
Temperature Index) thé hién méi tuong quan gifta thdi gian va nhiét do trong sy trudng
thanh vat chit hitu cd trong dd me.

LOM (Level of Organic Metamorphism) 13 mdt phuong phap dudc phat trién bdi cong
ty dau khi Shell (Hood va nnk, 1975 [3]). Trong phuong phédp nay, cic gid tri LOM dugc tinh
todn dua vao thdi gian ma d4 bi phan hiy hét trong khodng 15°C clia nhiét d§ bé mit 8 toi
da, th&i gian nay va gi4 tri nhiét do sau d6 dugc ding dé tinh LOM trén todn dd. LOM uu
diém hon Lopatin & chd tinh todn don gidn, khéng cidn xdy dung dudng cong lich st chén
viii, chinh vi vy LOM di don gidn hda dnh hudng cla nhiét d§ 1én dd trudng thanh vat chat
hitu c¢d. Trong nhiéu trudng hdp thi gid thi€t nay c6 thé chdp nhin dudc, tuy nhién trong
nhitng trudng hgp khdc thi khong thé chip nhin. Hon nita, phuong phdp LOM khéng dédnh
gid dudc timing (mdi tuong quan vé d6 trudng thanh cla d4 me vdi thdi diém hinh thanh
biy) trong sy sinh thanh vat chit hitu cd.
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Phuong phdp dugc cong b8 sém nhit d€ tinh todn cédc khodng sinh hydrocarbon 12
phuong phép cda Tissot (1969) [3],. Tissot va Espitalié (1975) [3] dugc phit trién tai Vién
dau khi Phdp. M6 hinh Tissot-Espitalié mang tinh todn hoc cao va khé sit dung. Mot trong
nhitng diém y&u chinh cia mé hinh niy 13 c4c dit liéu dia chdt ddu vao it, vl vy khong tin
dung dudc dudng cong lich sit chdn viii. Thit hai, viéc tinh todn st dung md hinh nay sé& cho
k€&t quid nhiét dd cao hon va thdi gian dia ch4t 14u hon cho sy thanh tao diu so véi cdc
phucng phap khéc, din d€n ddnh gid thap do trudng thanh vat chat hitu cd.

Trong thyc t€, chiing ta rit khé lua chon mot
phuong phdp thich hgp nhit dé d4nh gid d6 trudng
thanh v4t chat hitu cd, tit cd cdc phuong phip trén déu
cho két quid gin ddng. Tuy nhién, ching t6i chon
phuong phdp Lopatin cho chudng trinh OME-1 vi tinh
ph8 bi&n hién nay vi phuong phdp ndy di ki€m ching
qua tai liéu cdc gi€ng khoan v dugc ddnh gid 12 kh4
tin cAy qua nhiéu giai doan tham do & Viét Nam.

2. CHUONG TRINH OME-1

OME-1 1a chudng trinh tinh todn c4c thong s6 dia
héa vi€t bing ngdn ngit Visual Basic dugc xdy dung
trén cd s& phuong phdp ctia N.V. Lopatin d€ d4nh gi4
mic dd trudng thanh vit chit hitu co. Hinh I 13 sd
tinh todn ciia chuong trinh.

Theo phuong phdp nay, vi€c tinh todn mic dd
trudng thanh cda vat chat hitu co dugc ti€n hanh bing
cdch xdc dinh gi4 tri chi s6 thdi gian nhiét dd TTI va
gid tri phdn xa vitrinite R, tai ting vi tri, thudng 13 vi
tri gi€ng khoan.

Mo hinh bé 1D sit dung phdn mém OME-1 ciing
ti€n hanh tudng tv nhung cho phép tinh hang loat céc
gid tri R, tai cdc vi tri gi€ng khoan hoic cdc di€m nd
doc theo tuy€n dia chdn mdt cich nhanh chéng. Piy
chinh 12 wu di€m cda OME-1 so vdi cdc chuong trinh
khdc nhu BSS (Basin Study System) cda Japan
Exploration Company va JGI chi tinh dugc cho tiing
di€ém (gi€ng khoan hoic diém nd dia chan). Hon nifa,
OME-1 cdn cho phép xét dén sy thay ddi clia gradient
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Hinh I: So dé tinh todn ciia chuong

trinh OME-1.

dia nhiét theo titng khodng d6 sdu khdc nhau va dnh hudng clia nhiét d6 ddy bién, dic biét
12 nhitng khu vuc & Viét Nam c6 d6 bi€n thién muc nudc bién 16n din dén nhiét d6 ddy bién

thay d8i 16n, 4nh hudng d&n qu4 trinh tinh to4n.

Theo OME-1, m6 hinh dia chit — dia héa dugc thiét 14p dua trén cdc gid tri ddu vao 1a:

- Tudi dia chat clia cc tang.
- D0 sau chon vii hién tai clia mdi ting.
- Nhiét do ddy bién.

- Gradien dia nhiét tudng Ung vdi titng khodng d6 siu (néu c6 sy bi&n ddi).
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M6 hinh nay s& tu thay ddi cho phit hgp vdi mdi diém tinh, do vay két qué thu dugc 1a
di do tin ciy d€ c6 thé dugc diing k&t hdp trong viéc d4nh gi4 tiém ning cla d4 sinh, dic
biét 12 nhitng viing chua c6 nhidu gi€ng khoan thim do hay thi€t 1ap dugc cdc bin db ding
gi4 tri R,, ddng gid tri TTI trong khodng thdi gian rat ngin.

Dua vao mang lu6i c4c tuyén dia chdn di dudc minh gidi, ching ta xiy dung dudc mo
hinh dia chat d€ 1am dit liéu dau vao cho chudng trinh (tham khdo hinh 4). Bdng 1 12 mot vi
du ctia dit liéu ddu vao, dugc 14y tir bdn triing Nam C6n Son, thém luc dia Nam Viét Nam.

Ting dia chdn Tudi Pia chit Tudi tuyét d6i (tridunim)
Blue Pdy Plioxen 5.5
Green B4t chinh hdp Mioxen Giita 12,0
Red G4n néc Mioxen Dudi 16,5
Orange Gan néc Oligoxen 25,5
Brown Mong trudc Pé Tam 36,0

Bdng 1: Két qud minh gidi dia chdn lam dit liéu ddu vao cho OME-1

Mo hinh nhiét d§ thong thudng dugc xAy dung theo hai gia thiét sau:
0 % i TR is s - GQradient dia nhi€t khdng thay
' ' ' ' ddi trong sudt cdc thdi ky phat
trién dia chit va c6 clng gid tri
vdi gradient dia nhiét hién nay.
o . Theo céc s6 liéu gradient dia
nhiét thu thap dudc tir cdc gi€ng

1000

£ khoan & bdn triing Nam C6n Son
B e (hinh 2) gradient dia nhiét tit bé
400 mit dén do sdu 2384m 1a
2,6°C/100m va t¥ 2384m trd
"“’ xuéng 1a 4,25°C/100m:
i y =23,02 x + 309,2
(R*=0,8961)
Hinh 2: Cuan hé nhiét d¢ — do sdu tai cr.i\c giéng y — d6 sau (m), X — nhiét do
khoan TL1X, TL2X, KCTIX, HT2X thugc bon tring C0).

Nam Cén Son.

- Nhiét dd b& mit c¢d diing trong tinh todn dudc gia thi€t bing nhiét @ bé mit hién nay. Dya
theo 8 liéu do dac ciia nha thiu British Gas, nhiét d§ ddy bién c6 thé dudc tinh theo phuong
trinh trong hinh 3:
y = - 0,0000000633 x> + 0,0001218531 x> — 0,0844658120x + 28,3048951049
(R* = 0,9959295404)

y — nhiét 49 (°C),

X — d6 sdu nudc bién (m).

Theo 1y thuyé&t t6c d6 phdn ing héa hoc ngudi ta di thira nhin ring dd trudng thanh
phu thudc ham md vao nhiét dd va khi nhiét d§ phdn d@ng ting 1€n mdi 10°C thi tdc d6
trudng thanh sé& gia ting theo hé s6 r. Nhu vy d6i véi mot khodng nhiét do bat ky, hé s6
nhiétdos€ lay=r".
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Hinh 3: Quan hé nhiét dj ddy bién — do sdu muyc
nudc & bon triing Nam Con Son.

Nhigt dd (C)

Viéc chon hé s6 r va chi sd n da dudc nhiéu nha khoa hoc tranh luén. d aay chung to1
4p dung hé s0 nhiét cla cong ty Enterprise Oil cOng b (1980) [1]. Viéc xdc dinh hé s0 nay
dua trén viéc thong ké nhidu miu do tif nhiéu md hinh dia chat & cdc bon triing ldn cén va
chon gid tri nao cho m&i lién hé t6t nhat gitta cdc mic trudng thanh do duge va mic trudng
thanh tinh todn dudc (bdng 2). M6 hinh dia chdt — dia héa dugc xdy dung nhu hinh 4. Lopatin
da chon chi s& n=0 trong khodng nhiét d9 100-110 °C.
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Hinh 4: M6 hinh dja chdt — dia héa ciia khu vic nghién citu xdy dyng trén OME-1

P6 trudng thanh cla vét chdt hitu cd 12 mot qué trinh tich liiy theo thoi gian va chiu
anh hudng siu sic ciia nhiét do. P tnIdng thanh ca mot tp tram tich dudc tinh bang téng
dd trudng thanh cda céc tdp nho tng véi mdi khodng thdi gian 1a AT bdi vy chi sO thdi gian
— nhiét d6 (TTI) ctia mot tdp dudc tinh nhu sau:
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TTL = ]fAT(i)TF(i)

i=i gy

Chi s6 Vitrinite R, dugc xdc dinh thong qua TTI bling ham mi hdi quy :

1
ROZ[TI‘I 12,19
2135

Chiing t6i da st dung chu’dng trinh nay d€ tinh cdc gid tri R, dya theo cic tuyén dia
chdn dd dugc minh gidi. Tai mdi di€m tinh R, 12 mot ham lién tuc, dya trén cdc két qua
nghién citu miu 15i va dia héa & bdn triing Nam C6n Sdn, chiing tdi lya chon c4c gid tri R,=0.6
la khdi ddu clia qué trinh tao diu, Ry=1,2 bit ddu sinh khi va khi Ro > 1.4 1a vugt qué gid tri
trudng thanh. Hink 5 1a mot vi du minh hoa cho k&t qua tit chuong trinh OME-1.

Khoédng Chi s6 Hé sé nhiét d¢ theo Hé s6 nhiét do
Nhiét do (°C) n Lopatin (y=r") dugc sita ddi (TF)

70 - 80 -3 L - 0.0075
80 — 90 i 22 0.04

90 — 100 ] g 0.2

100 - 110 0 1 1

110 - 120 1 a )

120 — 130 3 92 26.0

130 - 140 3 ' 9? 133

140 - 150 4 24 677

150 — 160 5 7 3470

160 — 170 6 28 17596

.......... m 2"

Bdng 2: M&i quan h¢ gifta nhi¢t d§ ciia dd, chi s6'n va hé sé nhigt do y
(TF: Temperature Factor)

w1 ngs 9@

- Cita 56 tao ddu chinh /
// / 2000
B <6 tao khichinh < y

Hinh 5: Mat cdt minh hoa két qud ciia chiong trinh phdn mém OME-1
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3.KET LUAN VA NHAN XET

Céc k&t qud minh gidi dia chdn thudc bdn triing Nam Cén Son dugc diing 1am s& lidu
dé minh hoa cho chuong trinh OME-1. Qua d6 chiing ta nhin thdy ring OME-1 cé thé tinh
céc gié tri R, cho hang loat cdc di€m nd bat ky trén mot tuyén dia chian da dugc minh giai.

Chuong trinh OME-1 12 phién ban d4u tién nén 4p dung cho md hinh dia chit con chua
tinh d€n khodng thdi gian va chiéu day 16p trdm tich bi béc mon. Cdc gid tri nhiét do s
dung trong chuong trinh déu 14 gi4 tri tai thdi diém hién tai. Chiéu day cdc 16p trim tich
ding dé xiy dung cdc biu db chdn viii 1a chiéu day quan st dugc & mat cit hién tai chua
tinh d€n qud trinh nén ép theo thdi gian. P4y 1a nhitng han ché cla chudng trinh ma ching
t61 s& khic phuc trong céc phién ban ti€p theo. Hién tai OME-1 ¢6 thé dudc s dung t5t dé
dinh gid chung vé mifc do trudng thanh cla d4 sinh trong nhitng viing ma cic thong tin vé
dia chit con rat it.

AN APPLICATION OF LOPATIN’S METHOD FOR EVALUATION ON
THE MATURITY OF ORGANIC MATERIALS OF SOURCE ROCK BY
OME-1 COMPUTER PROGRAM

My Tien Thang®, Ho Trong Long®
M) pyEP, (2)University of Technology — VNU-HCM

ABSTRACT: There are many advanced methods applied in petroleum exploration
depend on each object and the amount of available data from the area of interest. One of them
is geochemical method. It was proved to be very useful through many exploration periods,
especially in the first one when there are no wells in a large region.

Source rock maturity depend on many elements but time and temperature are two main
elements. Lopatin described a simple method by which the effects of both time and temperature
could be taken into account in calculating the thermal maturity of organic material in
sediments.

By using Lopatin’s method, we designed a software named OME-I to estimate the
thermal maturity. It has many advantages and very useful, especially in areas of rapid

variability of water depth and geothermal gradient, on the other hand geological modelling
also controls uncertainty of results.
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