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Tom tat

Viéc nghién ctu chi tiét thanh phdn hitu co trong than/tram tich (thach hoc hitu co) két hop véi cdc nghién ciu dia
héa truyén théng khéng nhiing chi ra dugc khd nédng sinh ddu, khi chinh xdc cda than/trdm tich ma cén xdc dinh du'oc
diéu kién hinh thanh/méi truéng thanh tao tram tich/than. Ngodi ra, viéc nghién ciiu thanh phdn maceral con chi
ra nhén than/miic dé bién chdt cia than, gép phdn xdc dinh ddc tinh céng nghiép ctua than va dugc iing dung trong
nghién ciru tim kiém tham do khi than.

Trén co sé do, nghién ciu thir nghiém xdc dinh thanh phdn maceral trong than/tram tich Miocen tai giéng khoan
102-CQ-1X (khu vuc phia Bdc bé Séng Hong) bédng kinh Leica DMR dé du'gc tién hanh tai phéong Dia héa - Trung tdm
Nghién ciru Tim kiém Thé@m dé va Khai thdc Dau khi - Vién Ddu khi Viét Nam. Bai bdo trinh bay két qua va kha néng

ting dung ctia nghién ciru thach hoc hiiu co trong céng tdc nghién ciu tim kiém tham do ddu khi.

1. Giéi thiéu

Thach hoc than/hitu co la nganh khoa hoc nghién
clru, mo ta cac thanh phan vat chat hiu co trong than/
tram tich, tir d6 danh gia kha nang s dung, nguén géc
va qua trinh hinh thanh cla than/tram tich. Ban chat cta
thach hoc hiiu co 1a xac dinh cac chat hiiu co trong than/
tram tich bang cach quan sat dudi kinh hién vi trong diéu
kién ché d6 anh sang trdng va anh sang huynh quang
(phan xa hoac truyén qua).

DPéi tugng nghién ctu chinh cla thach hoc than la
“maceral”. Thuat ngr maceral dugc nha khoa hoc ngudai
Anh - Marie Stopes dua ra trong cac tai liéu ctia minh
nhing nam dau thé ky XX dé chi cac thanh phan tao nén
than xéac dinh dugc dudi kinh hién vi, tuong duong véi cac
khoang vt tao nén da. Theo cac hé théng phan loai hién
hanh, maceral dugc phan thanh 3 nhém sau:

- Nhém Huminite/Vitrinite bat nguén tu tan tich
thuc vat humic bi than héa, chl yéu la lignin va cellulose.
Duéi anh sang phan xa, manh vitrinite c6 mau xam va
dui kich thich UV c6 thé c6 phat quang yéu [9, 11];

- Nhom Liptinite bat nguén tir phan nhua cay va sap
thyc vat - tan tich cda thyc vat giau hydro nhu cutin, resin,
chat béo, sap va vo té€ bao cta bao ti, phan hoa va tan tich
cta vi khudn. Nhém Maceral va Liptinite c6 hé s& phan
xa thdp nhat duédi anh sang trang. Dudi kich thich UV,
liptinite phat huynh quang trong d6 mau huynh quang
cla bao ti dugc st dung nhu mét théng sé dé xac dinh
muc d6 trudng thanh nhiét;

- Nhom Inertinite trong hau hét trudng hgp bao
gém cac nguyén liéu thuc vat giéng vitrinite nhung bi
bién d&i thi sinh hodc bi oxy héa trudc va trong khi bi
than hda. Diém dic trung cla inertinite 1a muc do phan
xa cao hon so véi cdc manh vitrinite trong mau va khong
¢6 phat quang dudi kich thich UV [9].

Hé théng phan loai thong dung nhat hién nay la
hé théng phan loai cta ICCP (Bang 1), thé hién trong
mot s6 phién ban “Sé tay qudc té cla thach hoc than”
(International handbook of coal petrology - ICCP, 1963,
1971, 1975, 1993). Hé théng nay dugc diéu chinh - bé sung
trong mot s6 &n pham clia ICCP (1998, 2001), Sykorova va
nnk (2005) [9- 11].
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Bdng 1. Hé théng phdn loai maceral cda ICCP

Than lignite a bitum

Than bitum va anthracite

Phu nhém

Telovitrinite
Detrovitrinite

Gelovitrinite

Telo-inertinite

Detro-inertinite

Nhom

Vitrinite

Liptinite

Inertinite

than va dugc Ung dung trong
nghién ctu tim kiém tham do
khi than.

Trén co sG d6, nhém tac
gid da nghién cdu xay dung
quy trinh phan tich thanh
phan maceral trong than/tram
tich; ung dung nghién cuu,
xac dinh thanh phan maceral
trong than va tram tich Miocen
khu vuc phia Bac bé Séng
Hong, tur d6 néu ra kha nang
Ung dung cla viéc nghién
ctiu thanh phan maceral trong
cdng tac nghién cdu tim kiém
tham do dau khi.

2. Béi canh dia chat va
phuong phap nghién ctitu

Giéng khoan 102-CQ-1X
dugc Idemitsu khoan nam
1994 tai cdu tao Cay Quat,

Nhém Phu nhém Maceral Maceral
. Textinite Telinite
Telohuminite — —
o Ulminite Collotelinite
L
£ - Attrinite Vitrodetrinite
IS Detrohuminite o o
S Densinite Collodetrinite
- . Gelinite Gelinite
Gelohuminite - -
Corpohuminite = Corpogelinite
Sporinite Sporinite
Cutinite Cutinite
Resinite Resinite
° Alginite Alginite
y= Liptodetrinite Liptodetrinite
= -
% Suberinite
Chlorophyllinite
Exsudatinite
Bituminite
Fluorinite
Telo-inertinite Fusinite Fusinite
Semifusinite Semifusinite
v Funginite Funginite
b
c Secretinite Secretinite
E Inertodetrinite Inertodetrinite
= Detro-inertinite =~ Macrinite Macrinite
Micrinite Micrinite
Gelo-inertinite
HA NOI
HAI PHONG

THEM HA

Hinh 1. So dé viing nghién cuu

Viéc nghién ctu chi tiét thanh phan hitu co trong
than/tram tich (thach hoc hitu co) két hop véi cac nghién
ctiu dia héa truyén thong khéng nhiing chi ra dugc kha
nang sinh dau, khi chinh xac cia than/tram tich ma con
xac dinh dugc diéu kién hinh thanh/méi trudng thanh
tao tram tich/than. Ngoai ra, viéc nghién cdu thanh
phan maceral con chi ra nhan than/muc dé bién chat
cla than, gép phan xéac dinh dac tinh céng nghiép cta
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Gelo-inertinite khu vuc L6 102 phia Bac bé
tram tich Séng Héng (Hinh
1), giéng khoan gap day du cac phan vi ca tram tich
Miocen; thanh tao chi yéu trong moi trudng déng
bdng chau thg; thanh phan chi yéu la cat két, bot két
chua than.

Nhom tac gia chon 8 mau than va 7 mau tram tich tai
giéng khoan 102-CQ-1X thu thap tur dé sau 1.750 - 3.010m
dé tién hanh phan tich thanh phan maceral. Mau tram tich
dugc tach va lam giau kerogen bang céch xtr ly qua dung
dich HF, HCl dam dac va dung dich nang. Kerogen sau khi
tach dé khé tu nhién va duc trong khuén nhua. Mau than
lam nhé dén c& hat tir 850 - 1.000um dé d6 khuoén (dudng
kinh 30mm) v&i hon hgp nhua epoxy va chat déng ran
(pha theo ty lé ggi y clia nha san xuat). Khuén mau sau
khi déng ran hoan toan dugc mai va danh bong trén hé
thdng thiét bi mai Struers Tergra véi chat mai mon DP
Suspension ¢ hat Tum va 1/4pum va dung dich mai DP
Lubricant Blue.

Mau sau khi dat do bong can thiét dugc phan tich
thanh phan maceral trén hé théng kinh Leica DMR vgi
vat kinh c6 d6 phéng dai 20, 50 va 100 lan trong dau
nhuing, st dung anh sang phan xa trang va énh sang
huynh quang. S8 lugt dém t6i thi€éu cho mét mau la
500 diém.
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Bdng 2. Thanh phdn maceral trong cdc mau than, trdm tich

TT  Téngiéngkhoan Do sau (m) Loai mau
1 102-CQ-1X 1.750-1.760 Than

2 102-CQ-1X 1.990 - 2.000 Than

3 102-CQ-1X 2.060 - 2.070 Than

4 102-CQ-1X 2.080 - 2.090 Than

5 102-CQ-1X 2.150-2.160 Tram tich
6 102-CQ-1X 2.150-2.160 Than

7 102-CQ-1X 2.240-2.250 Tram tich
8 102-CQ-1X 2.310-2.320 Tram tich
9 102-CQ-1X 2.580-2.590 Tram tich
10 102-CQ-1X 2.590 - 2.600 Tram tich
11 102-CQ-1X 2.660 - 2.670 Tram tich
12 102-CQ-1X 2.680 - 2.690 Than

13 102-CQ-1X 3.000-3010 Than

3. Két qua va thao luan

Thanh phan maceral cta than va tram tich Miocen
trong giéng khoan 102-CQ-1X dugc thé hién trong Bang
2; két qua trén ghi nhan ca lugng khoang vat trong mau.

3.1. Mau kerogen

Thanh phan maceral trong kerogen chl yéu la vitrinite
(chiém trén 75%); liptinite va inertinite khong chiém qua
10% méi loai con lai la khodng vat (pyrite, carbonate va
khoang vat sét) (Anh 1-5).

Vitrinite maceral trong mau chd yéu la collotelinite,
tellinite va collodetrinite, mdc dé bao ton khong tot, bi
khoang vat lap day. Liptinite maceral gbm chu yéu la
resinite mau nau dé dén nau sam, phat quang yéu va
sporinite phan bé xam tan trén nén vitrinite. Thanh phan
cutinite va suberinite quan sat dugc trong cac mau & do
sau 2.150-2.160m va 2.580 - 2.590m. Alginite cé mat trong
mau véi lugng khéng dang ké. Maceral nhém Inertinite
chi yéu 1a fusinite, semifusinite va cac manh vun cla
inertinite (inertodetrinite) (Anh 1 - 5).

3.2. M4u than

3.2.1. Maceral nhém Huminite/Vitrinite

Trong cac mau than tur dé sau 1.750 - 2.250m cla
giéng khoan 102-CQ-1X, thanh phan ctia huminite chiém
trén 80%, trong d6 chu yéu la ulminite (U), densinite (D),
corpohuminite (Co) va it gelinite v&i nhiing ty 1& hgp phéan
khac nhau.

Ulminite la maceral thuéc phu nhém Telohuminite -
nhom Huminite, cé ngudn goc ti cac té bao mo ban va té
bao mo gob clia ré cay, canh cdy va la cdy. Day la nhom ma
cdu truc té bao thuc vat dugc bao tén gan nhu nguyén ven

Huminite Liptinite Inertinite =~ Khoang vat
(Vitrinite) (%) (%) (%) (%)
85,00 5,90 7,10 2,00
82,20 9,80 7,00 1,00
77,50 12,60 5,00 5,10
74,10 9,60 9,40 6,90
84,26 4,24 5,10 6,40
83,80 9,80 5,00 1,40
75,27 9,96 6,37 8,40
76,74 3,87 9,30 10,09
82,21 8,30 3,16 6,33
75,60 6,40 2,80 15,20
73,50 3,95 7,52 15,03
69,60 16,60 9,60 4,20
79,10 7,60 10,30 3,00
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Hinh 2. Nhan than theo tai liéu Vitrinite tai giéng khoan 102-CQ-1X

va dé dang quan sat dugc dudi kinh hién vi. Su phong phu
cla thanh phan huminite trong mau la chi thi cho diéu
kién bao ton cdu tric té€ bao rat cao, moi trudng thanh
tao c6 dé pH thap nhu cac dam lay trong riing hoac ving
nudc tu dong (Anh 8).

Corpohuminite (Co) la maceral thuéc phu nhém
Gelohuminite - nhém Huminite, c6 dang hinh cau, trai
xoan (oval) hoac kéo dai; phi cau tric va kha dong nhat.
Corpohuminite c6 nguén géc tu dich té bao, tannin,
hay hén hop clia cac hgp chat thom. Kha nang bao ton
clia corpohuminite trong diéu kién phan huay tu nhién
kha t6t, n6 ciing khéng tan trong dung méi phan cuc,
khéng phan cuc va hydroxide néng. Trong cac mau
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Hinh 3. Vi tuéng thach hoc than

Hinh 4. Méi trudng tich tu tram tich chia than
(theo Diessel va McHugh, 1986)

Anh 1. Cutinite va Inertinite trong mdu trdm tich d6 sau 2.580 - 2.590m dui dnh sdng trdng (a)
vd dnh sdng huynh quang (b) (Gnh chup trong ddu nhing, phéng dai 50 lén)

Anh 2. Vitrinite va khodng vdt pyrite trong
mdu trdm tich dé séu 2.310 - 2.320m dudi
dnh sdng trdng phan xa (anh chup trong ddu
nhiing, phdng dai 50 Idn)

Anh 4. Liptinite va vitrinite trong méu trdm
tich do sdu 2.240 - 2.250m dudi dnh sdng
huynh quang (anh chup trong ddu nhing,
phéng dai 50 ldn)
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Anh 3. Inertodetrinite, vitrinite va khodng vt
trong mdu trdm tich dé séu 2.310 - 2.320m
dudi dnh sdng trdng phan xa (Gnh chup trong
dau nhiang, phéng dai 50 ldn)

Anh 5. Funginite, Vitrinite va Pyrite (d6m sdng
tron) trong méu tram tich dé séu 2.150-2.160m
dudi dnh sdng trdng phan xa (anh chup trong
ddu nhiang, phéng dai 50 Ian)

phan tich, corpohuminite chu
yéu & dang ldp day trong cau
tric cla suberinite (Su) tao
thanh dang hinh thai rat dac
trung va dé nhan biét (Anh 6,
7), ¢6 mau xam dén xam sang,
khéng phat quang dudi anh
sang huynh quang. Ngoai ra,
con moét phan nho gelinite véi
ty 1& khéong dang ké.

Cac mau tu dd sau 2.680
- 2.690m va 3.000 - 3.010m,
thanh phan vitrinite cha yéu la
collotelinite, collodetrinite va
corpogelinite. Tién than cla
collotelinite (Ct) la ulminite, dé
la cac thé tuong d6i déng nhat,
hau nhu khéng co cau trac. Gia
tri phadn xa clia né thudng dugc
dung dé€ xac dinh nhan than.
Nhin chung, muic d6 bao ton
clia cadc maceral nay trong hai
mau trén khéng cao, bi gam
mon va lap day bai khodng vat;
khe nut trong cdc manh phat
trién 1a diéu kién dé luu gil
hydrocarbon (Anh9).

3.2.2. Maceral nhém Liptinite

Thanh phan liptinite trong
mau than & khoadng dd sau
tUr 1.750 - 2.160m cha yéu la
sporinite, resinite va cutinite
(Anh 11 - 13). Sporinite c6
nguén géc chd yéu tir vo bao
tr va phan hoa. Trong cac mau
trén, maceral nay phan Ién &
dang micro-sporinite, phan
b6 ca & dang don Ié va dang
dam trén nén vitrinite; muc do
bdo ton kha tét. Cau tric mo
cla suberinite cing dugc bdo
ton kha tot va bi lap day bai
corpogelinite (Anh 14). Cutinite
quan sat dugc rat roé trong mau
do cé kich thuéc khd I6n, do
bdo tén t6t, d6 ndi khéng cao
(Anh 13b).
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Anh 6. Corpohuminite, Resinite Idp ddy trong cdc 6 réng cta Cutinite trong méu than dé sau 2.060 - 2.070m dui dnh sdng trdng phdn xa va

dnh sdng huynh quang (anh chup trong ddu nhing, phéng dai 50 lan)

Anh 7. Corpohuminite Idp ddy trong cdc 6 réng cdu tric ctia suber-
inite trong mau than dé séu 2.150 - 2.160m dudi dnh sdng trdng
phan xa (Gnh chup trong dau nhing, phéng dai 50 Ian)

Anh 9. Vitrinite trong mdu than @6 sdu 2.680 - 2.690m dudi dnh
sdng trdng phadn xa (Gnh chup trong ddu nhing, phong dai 50 ldn)

Thanh phan liptinite trong mau than d6 sau
2.680 - 2.690m, lén dén trén 16,6% trong do chl yéu
la sporinite, cutinite va suberinite. Exudatinite - loai
maceral thi sinh c6 ngudn g6c tur qua trinh sinh dau
clia vat chat hiru co lap day trong khe ndt ctia manh
vitrinite (Anh 12).

3.2.3. Maceral nhém Inertinite

Anh 8. Ulminite trong mdu than d6 sau 2.060 - 2.070m dudi dnh
sdng trdng phan xa (Gnh chup trong ddu nhing, phéng dai 50 lan)

Anh 10. Fusinite trong méu than dd sau 1.750 - 1.760m dudi dnh
sdng trdng phdn xa (Gnh chup trong dau nhidng, phéng dai 50 lan)

Thanh phan maceral trong nhém Inertinite tai giéng
khoan 102-CQ-1X chu yéu la fusinite, semifusinite (Sf) va
funginite (Fu). Kha nang bao ton cau tric clia cac maceral
nay kha tét (Anh 1, 3, 5,9, 10).

Thanh phan khoang vat trong mau chi yéu la
carbonate lap day trong cac 6 réng té€ bao, két hach siderit
va pyrite (Anh 2,7,9).
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Anh 11. Sporinite phdn bé thanh tiing ddm trén nén vitrinite trong
mdéu than do sau 1.990 - 2.000m (a) va 2.240 - 2.250m (b) dudi dnh
sdng trdng va huynh quang (anh chup trong ddu nhiing, phéng dai
501dn)

Resinite (R)

Anh 13. Resinite (a) trong mdu than dé sdu 2.080 - 2.090m (dnh
sdng trdng phdn xa va dnh sdng huynh quang. Cutinite (b) trong
mau than dé sau 2.150 - 2.160m (énh chup trong ddu nhing,
phéng dai 50 Idn)

Anh 14. Suberinite bj Idp ddy béi corpogelinite trong méu than dé
sdu 3.000 - 3.010 (anh chup du6i dnh sdng trdng phan xa trong dau
nhung, phéng dai 50 Idn)
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Anh 12. Exudatinite phan bé trong khe nt cda vitrinite va cutinite
trong mdu than do sdu 2.680 - 2.690m dudi dnh sdng trdng va
huynh quang (anh chup trong dau nhing, phong dai 50 lan)

3.3. Nhan than, tudng thach hoc va méi trudng thanh tao

Trong giéng khoan 102-CQ-1X, so sanh sy thay
déi thanh phan maceral tt nhém Huminite sang
nhém Vitrinite theo d6 sau véi két qua d6 phan xa
vitrinite (Hinh 2) da céng b6 trudc doé cho thay cé su
tuong déng; mau ti khoang do6 sau 1.750 - 2.670m co
muc d6 bién chat & muc than bun dén giai doan dau
clia & bitum; mau tur khoang dé sau 2.680 - 3.010m
la & bitum dén than bitum chat béc cao. Chi thi
exsudatinite trong cac khe ndt ca mau than d6 sau
2.680 - 2.690m (102-CQ-1X) cho thdy mau da trai qua
qua trinh sinh dau [12, 13].

Cac mau phan tich cht yéu cé tusng duroclarit
(Hinh 3). Phan tich m&i tuong quan cda chi sé bao ton
mo TPI (Tissue Presevation Index) va chi hdéa gel hoa
Gl (Gelification Index) cGia cdc mau than trong giéng
khoan cho thdy ching chu yéu thanh tao trong méi
trudng déng bang tam giac chau dudi (Hinh 4).

Chi s& TPI (Diesel, 1986) thé hién mdi tuceng quan
gita cac maceral c6 cau tric cha nhom Huminite
+ Inertinite va cac maceral phi cdu trdc cta nhom
Humodetrinite + Humocollinite + Inertodetrinite [14 -
16] va thé hién muc d6 humic héa cla maceral 13 tién
than. Chi s6 gel hoa Gl cho thay muc dé tuong déi cla
dd dm trong méi trudng thanh tao than bun; gia tri
Gl dugc tinh theo cong thic Gl = huminite/inertinite
(Diesel, 1986; Diesel, 1992) [14 -16]. Két qua trén kha
phu hgp véi cac nghién clu truéc d6 vé tudng moi
trudng trdm tich khu vuc bé Séng Hong.



PETROVIETNAM

4. Két luan

1. Thanh phan maceral trong mau than/tram tich
khu vuc nay chti yéu la huminite/vitrinite; phan I6n la than
lignite, vi tudng duroclarit;

2. Muc d6 bién chat cla maceral trong than/tram
thdp; muc do6 bao tén tuong doi tét;

3. M@i trudng thanh tao than/tram tich la moi trudng
déng bang tam giac chau;

4. Chi thi exsudatinite trong mau c6 dé sau Ién
hon 2.600m tai giéng khoan 102-CQ-1X va ty lé liptinite
cao trong mau (16,6%) cho thdy mau c6 kha nang sinh
hydrocarbon l6ng va da trai qua giai doan tao dau.
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