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THONG TIN BAI BAO TOM TAT
glﬁq trg\zh.lz 12/2018 Trong khu vwc 16 12 b€ Nam Cén Son, than va sét than dwoc tim thdy trong
anbai12/12/ trdm tich Oligocene & hdu hét cdc giéng khoan. Phan tich dia héa hitu co va
Chap nhdn 18/01/2019 thach hoc hitu co cho thdy, than va sét than rdt giau vdt chdt hiru co, chira
bang online 28/02/2019 chti yéu la kerogen nhém Ill(vitrinite) va mot it kerogen nhém I - ll(alginite,
T khéa: sgorinjte, bituminitg); ti,ém n,dng ﬁinh AI,(hl"IC‘I Chl'n}}‘. ngt liéu tao thqr}, va vat
B& Nam Con Son Il,ey_hu'u‘co' trong trdm tIC‘h cé nguon goc tir thwe vt bdc cao Aphattz:zen trong
Oligocen méi truong luc dia dién hinh. Tram tich chu'a'than“khu viclé 12 bé Nam Con
Son dang trong giai doan truwdng thanh va sinh ddu, khi.
Kerogen
© 2019 Trwong Pai hoc Mo - bia chat. T4t ca cic quyén dwoc bao dam.
1. Mé dau Cac nghién ciru truéc day (Lé Van Hién va

Pham vi viing nghién ctru bao gém dién tich
16 12W va L6 12/11 (sau day goi chung 1a 16 12)
thudc phia nam ctia bé Nam Con Son, cach bor bién
Viing Tau 320km vé hwéng Dong Nam. Pia hinh
day bién twong d6i bang phang, muc nwéc bién
dao dong trong khoang 60 - 100m (Hinh 1). Sw
thanh coéng cta cac giéng khoan (GK) tham do dau
tién trén ciu tao A, ciu tao Dira va ciu tao Chim
Sao sau nay da chirng minh sw c6 mat cia hé thong
diau khi trong khu vwc. Cic sdn phidm Kkhi,
condensate va dau da dwoc tim thy trong nhiéu
GK khu vuc cdu tao Dira, Hai Au, Thién Nga, Chim
Sao, Quyt F (VietsovPetro, 2018).

*Tdc gid lién hé
E - mail: ngalh@vpi.pvn.vn

nnk., 2001; Lé Chi Mai va nnk,2014; Nguyén Giao
va nnk.,, 2007) da chi ra rang, trAm tich luc dia va
tram tich luc dia c6 chira than Oligocen la mét
trong hai ting da me sinh dau - khi chinh trong bé
Nam Con Son. R4t nhiéu GK trong bé, dic biét la
cac giéng khoan khu vurc phia Dong gap than va sét
than véi mat do va do day khac nhau. Nghién ctiru
ma&i ciia Vién DAu khi Viét Nam d3 dwa ra cai nhin
tong thé vé dac diém - chat lwong vat chit hitu co,
c6 moi treong, kha nang sinh hydrocacbon cia
than - sét than trong khu vec bé Nam Con Son;
danh gid méi quan hé gitra da me chira than va sét
than véi cac san phdm dau c6 ngudn goc lién quan
dén VCHC (vat chat hiru co’) thuc vat bac cao trong
tang chira (L& Hoai Nga va nnk., 2015).

Bai bdo nay chi ra tiém nang sinh
hydrocacbon, dic diém vat chit hitu co ctia than
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va tram tich chira than trong mot s6 giéng khoan
khu virc16 12 b€ Nam Con Son trén co s phan tich
nhiét phan, phan tich thach hoc than/thach hoc
httu co va phan tich dadc trung chi thi sinh hoc.

2. Bdi canh dia chat va lich str tim Kiém tham
do

Trong khu virc 16 12 bé Nam Con Son, bé mét
mong bi phan cdt béi cac dit gy thuin phwong
DB - TN (DPdng bic - TAy nam) va phuwong B - N
(Bac - Nam) tao ra cac dia hao, ban dia hao sut bac.
CAu tric dic treng boi ddi nang Dira va mot phan

cda déi nang Natuna, chia khu vyc thanh hai

triing riéng biét (Hinh 1). Triing phia bic thwc chat
la mét loat cac ban dia hao hinh thanh béi dit gay
sut bac siu dan vé phia tiy bic, chd siu nhat
khoang 8000m. Tai diy da c6 mot sd giéng khoan
6 biéu hién dau khi. Triing phia nam pham vi nho,
bi khong ché bai 2 dit gdy phwong TB - DN (Tay
bic - Pong nam) hinh thanh trong thoi ky tach
gian Oligocen; chd sdu nhat khodng trén 5000m c6
mot sO giéng khoan c6 biéu hién diu khi. Dia ting
tram tich khu vuc nghién ctu dwoc thé hién trong
Hinh 2 (Lé Van Hién va nnk., 2001; Lé Chi Mai va
nnk., 2014; Nguyén Giao va nnk., 2007).
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Hinh 2. Cit dia tdng téng hop khu vwec nghién ciru (Lé Hoai Nga va nnk., 2015).

Giéng khoan d4u tién trén khu vuwc 16 12 bé
Nam Con Son dugc tién hanh nam 1974 trén ciu
tao Hong. Cung trong ndm nay, giéng khoan trén
ciu tao Dlra (ria phia déng16 12) thanh c6ng nhin
dwoc dong dau, condensate va khi c6 gia tri cong
nghiép 1a tién dé cho giéng khoan tiép theo, tuy
nhién khéng phat hién ddi twgng tiém nang. Nam
1975, céng ty Agip tién hanh khoan trén ciu tao A
va da chirng minh dwoc tiém nang chira cua déi
twong Miocen khu vire nghién ctru. Giéng khoan
trén ciu tao B (phia dong bic 16 12) (khoan nim
1975) ciling nhan dwoc dong khi condensate trén
cung doi twong nay. Tiép theo thanh cong trén,
nam 1980, Agip tién hanh khoan tiép giéng khoan
tham do trén ciu tao C (gan trung tim 16 12) va
nhan dwoc dong khi 1an nuéc tir cat két Oligocen
(VietsovPetro, 2018).

Phat hién mo khi khu viec Rong D6i16 11 &1an
cAn nam 1994 la tién dé cho giéng khoan trén ciu
tao Hai Au (ria phia bic 16 12) nim 1996. Két qua
thir via nhin dwoc dong khi va condensate. Dén
cudindm 2001, cic nha thau dau khi da tién hanh
khoan thém cac GK trén ciu tao Thién Nga va ciu
tao Lerk (gan trung tim 16 12); két qua thi via
nhin dwoc dong dau va chirtng minh cho tiém
ndng dau khi trong cat két Miocen trung khu vuc
nay (VietsovPetro, 2018).

Trong nam 2006 - 2007, sau khi khoan thanh
cong 3 giéng khoan va tién hanh tinh toan tri
lwong trén ciu tao Dira (ria phia déng 16 12),
Premier Oil da cong bd phat hién thwong mai mé
Dtra. Cling trong khodng nam 2006 - 2008,
Premier Oil cling tién hanh khoan tham do trén
cac ciu tao Chim Sao, Chim Ung (phan Pong Nam



Lé Hoai Nga va nnk. /Tap chi Khoa hoc Ky thudt M6 - Dia chdt 60 (1), 42 - 54 45

16 12) va da nhin dwoc dong dau khi c6 gia tri cong
nghiép tai ciu tao Chim Sao va di cong bd phat
hién thwong mai. Nam 2015, giéng khoan tham do
trén ciu tao Quyt F (ria phia bac 16 12) di thanh
cong ghi nhan dwoc dong khi 1an dau - nwéc, tuy
khong dat gid tri cong nghiép (VietsovPetro,
2018). Cac giéng khoan trong nhirng nam gin day
tiép tuc thwe hién dé xac dinh trir lwong tiém nang
trén cac ciu tao da khoan thanh cong trwéc do.

3. Phwong phap nghién ctru

MAu phan tich khu vic 16 12 bé Nam Con Son
dwoc thu thip tir ba GK gdp tram tich Oligocene
cu tao A, Dira va Chim So. Tong s6 6 mAu sét két,
5 mau sét than va 10 mAiu than duwgc thu thap
trong 03 giéng.

Than va sét than dwoc tién hanh phéan tich
thach hoc hitu co d€ xac dinh thanh phan vat chit
hitu co (thanh phan maceral) trong miu. Phan
tich thach hoc hitu co dwoc thwe hién trén hé
thong kinh Leica DMR (str dung anh sang phan xa)
tai Trung tAm Tim kiém Tham do va Khai thac Dau
khi - Vién d4u khi Viét Nam.

Phan tich nhiét phin (dé€ danh gia chit lwong
da me) dwoc thue hién trén may Rock Eval 6. Vat
chit hitu co trong da me dwoc chiét theo phwong
phap sic ky 16ng trén bo chiét Soxhlet. Chat chiét
dwoc phan tich sic ky khi khéi phd (xac dinh cac
chi thi sinh hoc) trén hé théng phin tich Agilent.
Két qua phan tich két hop véi tai liéu phan tich dia
héa da me va diu/condensate cac GK khu vuc
nghién ctiru d€ danh gia tong thé tiém nang hitu co
cla da me.

4. Két qua va thao luan

4.1. Két quad nhiét phdn

Trén ciu tao Chim Sao, nghién ciru tién hanh
phan tich 01 mau sét két, 01 mAiu sét than va 10
mau than 14y & phan day giéng. MAu sét két va sét
than c6 do giau VCHC tir tot dén rat tot (TOC la
2,93 va 8,42%wt), chi s6 S2 kha cao (12,26 va
19,03mg/g). Chi s6 HI ctia mAu sét cao - 418mg/g,
chirng t6 miu c6 tiém nang sinh diu t&t. Cac miu
than rat giau VCHC, v6i TOC tr 23,61 dén
91,86%wt, S2 tir 70,99 - 258,04 mg/g, HI dao
dong trong khoang 215 - 310mg/g cho thiy tiém
ning sinh ca dau va khi. Trén biéu d6 tiém nang,
cAc mau than va sét than déu phan b8 & vung c6
tiém nang sinh dau/khi rit tét (Hinh 3). Thanh

phan kerogen chu yéu la loai Il va mat it loai II
(Hinh 4).

Do giau VCHC ctia sét két va sét than trén ciu
tao A (3 mau) va ciu tao Dira (6 mau) dao dong tir
2,57 - 12,7 % khéi lwong; chi s6 hydrogen tir 60
dén 136 mg/g. Gia tri nhiét do trén dinh S2 dao
dong tir 451 - 462°C. Trén biéu d6 tiém nang sinh
va biéu do phan loai kerogen, cdc mau nay phan
b6 chu yéu trén viung kerogen nhém III c6 tiém
nang sinh khi la chinh (Hinh 3, Hinh 4).
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Hinh 3. Tiém ndng sinh hydrocacbon ctia than va
sét than khu viec 16 12 b€ Nam Cén Son.
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Theo Bordenave nam 1993; Peters va Cassa
nam 1994 thi chi s6 san pham (Production Indices
PI=51/[51+S52]) tang khoang ttr 0,1 - 0,4 trong giai
doan tlr n6c dén day cta cira s tao dau. Chi so PI
cac mau trong giéng khoan tai cdu tao A va ciu tao
Dtra dao dong tir 0,01 - 0,59; trung binh 0,21. Cac
mAu & phan day giéng khoan trén ciu tao Chim
Sao c6 gia tri dao dong trong khoang nho ttr 0,09 -
0,11. Do vay, cAc mAau trong khu virc nghién ctru
cht yéu dang trong giai doan ché'm trwdng thanh
dén giai doan sinh dau. Két qua trén twong déng
voi mirc d§ tredng thanh theo gia tri Timax; Trmax dao
dong trong khoang 435 - 460°C twong dwong véi
giai doan chém truedng thanh dén cuéi cua ctra s6
tao dau.

4.2. Thanh phdan maceral

Két qua phan tich nhém maceral trong mau
dwoc thé hién trong Hinh 5. C6 sw khac nhau
twong doi gitra thanh phin, dic diém va mirc do
bao ton cla cac loai maceral trong mau phan tich
& ca 3 giéng khoan.

Than tai GK trén ciu tao Chim Sdo mau den,
ctng, chic, vy dang khdi, vét vér twoi rat nhin, 4nh
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md&. Trong nhom vitrinite (kerogen nhom III),
thanh phan telovitrinite - cAc dang maceral c6 ciu
triic chiém 47,4 - 75,6% trong tit ca cic mau phan
tich giai thich cho hinh thai ciia maiu than. Mic do
bao ton cta Collotelinite trong mau than kha tét,
d6 dong nhat cao (Hinh 6¢, f; Hinh 7a, k, 1). Telinite
thé hién rat ro ciu tric thanh té€ bao. Maceral
nhém phi ciu tric (cha yéu 13 collodetrinite) c6
murc do bao ton va do dong nhat kém, hién twong
bi réng 16 chd trén nén cdc manh quan sat dwoc
kha nhiéu trong mau (Hinh 6i, m; Hinh 7i). Khe
nit ciia cAc manh vitrinite phat trién véi mat do
khong nhiéu 1a chd chita cac san phdm ban dau
cla qua trinh sinh dau sém (Hinh 6g, i; Hinh 7e, g,
i, 1, m). Thanh phan maceral nhém gelinite chiém
ty phén rat it cho thiy nguon vat liéu tao than khu
vure cau tao Chim Sdo chi yéu la thuwe vat bic cao
nhém than gb 1a chinh.

Liptinite (kerogen nhém II c6 kha nang sinh
dAu) trong than chiém ty phan khéng 16n, cht yéu
l1a sporinite, cutinite va resinite. Sporinite phat
quang mau vang cam rat ro nét. Cutinite kham
trén cac manh vitrinite c6 dang nét manh, phat
quang yéu hon sporinite rat nhiéu va chi quan sat
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Hinh 5. Thanh phdn maceral trong than va sét than Oligocen GK 16 12.
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Hinh 6. Thanh phdn maceral trong than va sét than Oligocen trong GK trén cdu tao Chim Sdo, dnh chup
dwéi vat kinh X25 trong ddu nhiing. Bitumnite (B) trong mdu 02 hinh b, d va trong mdu 03 hinh k.
Inertinite (I) trong mdu than 02 hinh e va trong mdu 03 (m). Ddu vét ddu dd sinh thanh phdn b6 trong
khe nitt ctia mdnh vitrinite mdu 03 hinh g, i, I. (thuéc ty 18 trong hinh dai 50 microcmet; hinh a, ¢, e, g, 1,
1, m chup dwéi dnh sdng trdng; hinh b,d,hk la hinh q, ¢, g, i chup dwéi dnh sdng huynh quang).
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Hinh 7. Thanh phdn maceral trong than va sét than Oligocen trong GK trén cdu tao Chim Sdo, dnh chup
dwéi vdt kinh X25 trong ddu nhiing. Bituminite (B) trong mdu 04 Hinh b, d, f va trong mdu 09 hinh h.
Vitrinite (V) trong mdu 04 hinh a, ¢, e va trong mdu 09 Hinh g, I, k, |, m. Ddu vét ddu dé sinh thanh phdn
bé trong khe nitt ctia mdnh vitrinite mau 09 Hinh g, i, |, m). (thwéc ty 1é trong hinh dai 50 microcmet;
Hinha, c, e g, i, k 1, m chup dudi dnh sdng trang; Hinh b, d, f, h la Hinh q, ¢, e, g chup dwéi dnh sdng
huynh quang).
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thdy trong mot s6 mau. Resinite chiém ty 1é tir 0,6
dén 3,2%, mau phat quang ddm hon so véi
sporinite.

Bitum (Hinh 6 b, d, h, k; Hinh 7 b, d, f, h) trong
mAu chiém ty 1é tlr 2,4 dén 9% gdm hai dang: dang
phat quang mau vang cam dam va dang phat
quang yéu mau vang nau. Theo Powell et al. nim
1982 d4 me c6 tiém ning sinh dau chic chan khi
cé chira tir 10% bituminite tr¢ 1én. Mau phat
quang nguyén thdy cta bituminite tir vang, vang
cam dén dé; mau c6 do trwdng thanh cang cao, do
phat quang ctia bituminite cang giam. Nhw vay,
mau than Oligocen cta giéng khoan trén ciu tao
Chim Sao da trwdng thanh nhiét. Theo phan loai
m@i nhat cia hé thong phan loai maceral do ICCP
cong bé nam 2017 (Pickel et al,, 2017), cac dang
vat chat hitu co vo dinh hinh c6 kha ndng phat
quang dwoc xép vao nhoém bituminite. Bituminite
la maceral ddc trung ctia nhiéu loai da sét dau va
da me sinh diu, dic biét1a dd me dAm ho va da me
bién chira kerogen loai Il (Techmuller and
Ottenjann, 1977; Pickel et al, 2017). Bituminite
thwong cong sinh véi alginite maceral va
liptodetrinite.

Inertinite (kerogen nhom IV khong cé kha
ning sinh hydrocacbon) trong mau gém hai loai
chinh 1a funginite va fusinite; trong d6 funginite
dang da bao (Hinh 6m) chiém da sé.

Hinh 6e 1a dang dic trung cia nAm phat trién
cOng sinh v&i ré cay, lam nhiém vu ho tro cay hap
thu dwoc nhiéu chat dinh dwdng. Fusinite trong
mau c6 dd phan xa rat cao thé hién mic do bi oxy
héa manh cta cac khung cu tric thuc vat trong
giai doan dau thanh tao than.

Theo ngubn goc, than dwgc chia thanh hailoai

la than sapropelic va than humic. Than sapropelic
dwgc hinh thanh tir qua trinh phan hiy cua vat
chathitu co trong dam lay. Pac trieng cua loai than
nay 1a khong cé dang 16p (non - banded), c6 thé
phan bo cong sinh véi cac tip than humic hodc
phén b6 riéng lé. C6 hai loai than sapropel la than
cannel - c6 nguon géc chi yéu la bao tir, nhwa thuc
vat va than boghead - c6 ngudn géc chi yéu tir tao.
Than humic thwong cé dang 16p, dang dai véi cac
dac tinh vat ly khac nhau. Trong than humic, vat
chit hitu co nguon goc thuc vat, vo ciy chiém wu
thé va 1a loai than phd bién nhit (Cook and
Sherword, 1991; Mukhopadhyay and Hatcher,
1993; Hutton and Hower, 1999). Theo d6 than tai
khu vue ciu tao Chim Sdo thudc loai than humic
dién hinh.

Do cong tac 1dy mau luu va thoi gian bio quéan
di 1au, nén lwong mau vun khoan tai GK trén ciu
tao A con lai khong nhiéu. Trong 11 mau vun
khoan thu thap chi c6 02 mau sét than du lwong
dé tién hanh dtic va phan tich (miu 01 va 02). Két
qua phan tich thanh phan maceral dwoc thé hién
trong Hinh 8.

Thanh phén vitrinite (giéng khoan trén ciu
tao A) (kerogen nhom III c6 kha nang sinh khi)
nhém c6 cAu tric ciing chiém ty 1& 1én trong mau
than 02 (Hinh 7 e, f, g, h).

Nhin chung, m&c d6 bdo tén cla cac loai
maceral trong mau khong tét. Collotelinite thwong
bi rong 16 chd trén bé mit, collodetrinite rat kém
dong nhit, thuwong phan bd 1an véi cic manh vun
cda inertinite. RAt hifm manh telinite c6 dd bao
ton ciu tric tot nhw Hinh 8 ¢, f.

Trong mAu than 01 (Hinh 7a, b, ¢, d) thanh
phan vitrinite phu nhém c6 ciu tric (bat ngudn tir

Hinh 8. Thanh phdn maceral trong than va sét than Oligocen trong GK trén cdu tao A, dnh chup dwdi vit kinh

X25 trong ddu nhiing. Vitrinite (V) trong mdu than 02 dnh a, b, ¢ va trong mdu than 02 hinh e, f, g. Bituminite

(B) trong mdu than 01 hinh d va trong mau than 02 hinh h. (thuéc ty 1é trong hinh dai 50 microcmet; hinh a,
b, ¢ e, f, g chup dwéi dnh sdng trdng; hinh d, h la hinh ¢, g chup dwéi dnh sdng huynh quang).
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thuc vat than go) va phi ciu tric (bat ngudn ti
thuc vat than thao) c6 ty phin gan nhw nhau cho
thay co sw thay d6i hé sinh thai thuc vat tao than,
tir nhom thuc vat than gé thuwong ding 1a chinh
(mAu than 02) sang hé sinh thai phat trién ca cay
than gd va cdy bui nhé (mau than 01).

Trong khi thanh phén liptinite (kerogen
nhém II ¢6 kha ning sinh dau) trong mau than 02
(giéng khoan trén ciu tao A) rat it (khong dén 1%)
thi thanh phan liptinite trong miu than 01 (giéng
khoan trén ciu tao A) 1én dén 11%, chu yéu la
sporinite, resinite va cac manh vun cuda alginite.
Cac loai maceral nay phan b8 cdng sinh hon don
v&i cac loai maceral khac va dwoc gan két lai bang
xi mang keo humic hodc cac VCHC v6 dinh hinh c6
kha ning phat quang. Hinh 9 1a hinh thai phan bd
ctia liptinite trong mau than 01 - dang phan b4 rat
dién hinh cta than sapropelic da dwoc néu trong
rit nhiéu van liéu trén thé giéi (Cook and
Sherword, 1991; Hutton and Hower, 1999).

Day la dang than c6 tiém nang sinh dau rit tot
thwong dwoc thanh tao trong moi treong dam
lay/ ho6 c6 do ngip nwéc thwong xuyén.

Thanh phan liptinite trong maAu than
sapropelic bao gobm ca dang c6 nguén goc tir thuc
vatbac cao (resinite, sporinite) va tir tao (alginite),
do @6, theo phéan loai cia (Cook and Sherword,
1991; Hutton and Hower, 1999) mAu than nay
dwoc x&p vao dang than hon hop cannel - boghead
(twong tw mau than & Hoanh B6 - Quang Ninh). Do
lwong miu va mot sé ly do khac nén khong thé tién
hanh phén tich dong bo cac chi tiéu dia héa khac
(d6 giau vat chat hiru, phan tich sac ky khi - sac ky
khi khéi ph6) dé danh gia tong thé vé tiém nang
hitu co va khoang phan bé (d6 day) cua tip than
sapropelic cé tiém nang sinh diu rat tét trong khu
vc GK nay. Nhw vAy, miu than 01 trong giéng
khoan c4u tao A 1a than sapropelic, miu than 02 1a
than humic dién hinh.

Ty 1é cac loai maceral trong miu than giéng
khoan trén cidu tao Dira twong tw mau than
sapropelic & giéng trén ciu tao A (cach khoang
gitta 2 giéng la 2,8km), nhung c6 sw khac nhau vé
twdng thach hoc hitu co. Trong mAiu than trong
giéng khoan trén cu tao Dira chi quan sét thay vai
manh c6 dang phan b6 ddc treng dang cannel -

Hinh 9. Thanh phdn maceral trong mdu than 01 khu vwc cdu tao A. Bituminite (B) hinh a, b d. Sporinite
(S) hinh b, d. Alginite (A) hinh d. Inertinite (I) hinh a, b. (thwéc ty 1€ trong hinh dai 50 microcmet; hinh a, c
chup dwéi dnh sdng trdng; hinh b,d la hinh a,c chup dwéi dnh sdng huynh quang).
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boghead nhw da néu trén. Thanh phén vitrinite
chiém trén 60%, trong d6 nhom cé cu truc bao
ton kha tot, do déong nhat cao, phan xa manh (Hinh
10 b); thanh phén vitrinite nhém phi ciu tric c6
d6é dong nhit riat kém, thuwong bi khdm béi cac
manh vun va cac loai maceral khac (Hinh 10 3, c).
Liptinite (kerogen nhém II - chiém 17,3%) gobm
bituminite (Hinh 10c, d), sporinite (Hinh 10d),
resinite va dam VCHC vo dinh hinh c6é kha nang
phat quang yéu. Theo phin loai cia (Cook and
Sherword, 1991; Hutton and Hower, 1999) mau
than trén dwoc x€p vao loai than humic.

MAu than tai giéng khoan trén ciu tao Chim
S4o c6 do phan xa dao dong tr 0,65% - 0,78%,
mau dang trong giai doan trwdng thanh cta qua
trinh sinh diu khi - nhin than bitum chat boc cao
A.MAu than tai giéng khoan trén c4u tao Dira dang
trong giai doan truwdng thanh ctia qua trinh sinh
dAu khi - nhan than bitum chat béc cao A.

4.3. Két qua phan tich sdc ky khi khéi phé
CAc chi thi sinh hoc trong chat chiét tir cac

than phan tich &16 12 cho thiy kha ro sw thay doi
diéu kién mdi trwong thanh tao than trong giai
doan Oligocen. Trén ciu tao Chim Sdo, chit chiét
mAu 08 thé hién VCHC luc dia dién hinh ling dong
trong moi tredng cra séng tam giac chau voi dai
n - parafin troi 16 tr C25 dén C33, ty s6
Pristan/Phytan cao, C29/C30 hopane <1, dai
hopane mé réng gidm nhanh, Bicardinane phan
b6 phd bién, chiém wu thé hon han sterane va
C29>C28>C27 sterane (Peters etal, 2005). Trong
khi d6 mAu 10 gin sat day giéng c6 nhitng bang
chirng cho sw déng gép ciia moi tredng dam ho:
dai tricyclic terpan trdi hon mau 08, dai hopane
mé& réng gidm dan déu, C28>C27>C29 steran.

Ngudn vat liéu hiru co dong gop chu yéu van
1 thwe vat bic cao (ciu tir Bicadinan va Taraxan)
(Hinh 11). Ty s6 Ts/(Ts+Tm) dao dong tir 0,077
dén 0,23 theo chiéu sdu mau phan tich chirng té
mAu siu hon cé dd trwdng thanh cao hon. Dang
phén bd cda n - parafin minh chirng cho nhan dinh
ndy, mau 10 c6 dang vom la miu truwéng thanh
hon mau 08 c6 dang hinh yén ngua.

Hinh 10. Thanh phdn maceral trong than khu vwc cdu tao Dira. Vitrinite (V) hinh a, b, c. Inertinite (I) dang
funginite don bdo hinh c. Suberinite (Su) trén nén Vitrinite (V) hinh a. Bituminite (B) hinh c, d. Sporinite
(Sp) trong mdu d. (thuéc ty Ié trong hinh dai 50 microcmet; hinh a, b, ¢ chup dwéi dnh sdng trdng; hinh d

la hinh ¢ chup dwdi dnh sdng huynh quang).
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Chat chiét mau than 01 c4u tao A c6 cac ddu
vét sinh vat tiong tw nhw miu 08 ctia giéng khoan
trén cu tao Chim Sdo. Trén gidi phan bo terpane,
cac ciu tr homohopane giam dan déu, cac pick
tricyclic terpane kha cao, bén canh do
C28>C27>C29 sterane 1a nhitng biéu hién chirng
t6 sw dong gop cuia vt liéu hitu co ngudn goc dam
ho (Hinh 12).

4.4. Thdo ludn

Két qua phan tich méi trueong thanh tao cia
cac tap than theo cac thong s6 maceral va cac chi
thi sinh hoc cho thay su twong d6ng kha 16m.

Moi treong va do day trim tich Oligocen
trong khu vuc 16 12 bé Nam Con Son c6 su khac
biét. Giéng khoan nghién ctru trén ciu tao A méi
khoan dwoc 52m vao tram tich Oligocen; thanh
phan than trong cAc mau vun khoan khéng nhiéu.
Tuy nhién, két qua phan tich thanh phan thach hoc
clia cAc mau than nay van cho thy sy thay d6i ciia

Mau 08 e
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moi treorng thanh tao than tir dm lay nghéo dinh
dwdng phat trién ciy than gbé sang moi trueong
dam lay c6 do ngip nudce cao, phat trién cha yéu
cay bui va cay cé (Diesel, 1986; Claus Diessel,
1992).

Do diéu kién ngip nwéc trong dam lay, cac
loai rong tdo phat trién thanh vang noi trén bé mat
dam. Vao giai doan kho han, mwc nwéc ngdm rut
xudng, cic vang nay kho di, vieong trén cac ciy co
va trén bé mat than bun. Trai qua qua trinh than
héa, cic thanh phan nay bién ddi thanh alginite
hodc cac dang VCHC v6 dinh hinh c6 kha nang phat
quang déng vai tro cung véi cac vat chit keo
humic 1am chit gin két cac vat liéu khac. Day 1a
dang moi trwomg dién hinh tao than boghead;
ching c6 thé la cac ho nghéo dinh dwdng giau oxy
hay chi la cic ho triing nho phat trién trén bai lay
thap hay trong dam lay. Than boghead thuwong
hinh thanh & trung tam trong khi than cannel c6
xu hwéng hinh thanh & ving ven ria cta cac ho,
triing trong dam lay (Geoff Taylor, 1998).

Miu10 [ .
Pr/Phy: 5,84| T
" L kit Jllﬁ"
mfz151 H
mfz217
i
25
| .
il
m/z 369 ---

Hinh 11. Két qud phan tich sdc ky khi va sdc ky khi khéi phé mau than GK tai cdu tao Chim Sdo.
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Hinh 12. Két qud phan tich sdc ky khi va sdc ky khi khéi phé mdu than 01 trén cdu tao A.

Trong mau than 01 ciu tao A, thanh phan
alginite, VCHC v6 dinh hinh c6 kha nang phat
quang clng sporinite va resinite phan bé tron 1an
v&i nhau dang vi twéng duroclarite, dién hinh cho
than ngudn géc hon hop cannel - boghead (Hinh
9).

biéu kién moi trwdng trén c6 thé con tiép tuc
dén dau Miocen sém. Sy phong pht ctia cac chi thi
sinh hoc nhw bicardinane, taraxan va sw c6 mat
clia ciu tir Oleanane trong mau cho thdy sw dong
gop 1én ctia ngudn thwe vat hat kin.

Giéng khoan nghién ctru trén ciu tao Dira da
gap méng, tong bé day tram tich Oligocen hé ting
Cau trong GK khodng 360m. Cac chi s6 maceral
cho thdy mau dwoc thanh tao trong méi truedomg co
mirc d6 ngdp nwdc trung binh. Hé sinh thai phat
trién chi yéu ciy bui, thue vat than thao va mét it
thuc vat than go; chi s6 thuc vat ciia mau cuc thap.
Mot vai manh ¢ vi twéng duroclarit twong tw mau
than sapropel trong giéng khoan trén ciu tao A,
tuy nhién ty 1é khong dang ké.

Sang dén khu vuc xung quanh giéng khoan
nghién ctru trén ciu tao Chim Sao, moi trwong tré
nén kho va mang tich luc dia hon rat nhiéu. Cac

mAu than phan tich phan bd trong ving bai lay -
ring dam lay phat trién trén dit than bun siu, it
chiu anh hwdng ctia yéu té nwdc ngdm. Chi s6 thuc
vt clia tit cd cdc mau déu 16m hon 3 cho thdy sy
thdng tri clia thuc vat than gb trong moi treong
tao than giai doan nay (Hinh 13).

Két qua nghién ctru tong hop vé da me chira
than bé Nam Con Son va két qua phan tich tai liéu
dia chan - dia vat ly GK chi ra ring: ngoai dam
lay/dam ho 16n kéo dai theo hwdng ty tiy nam -
dong dong bac, mot s6 dam lay/dam ho nho cling
xudt hién & cac triing dia phwong khu vuce cac 16
06,07 va 12. bén cudi Oligocene, dién phan bé clia
dam lay thu hep lai do sw ting cuwdng cia anh
hwdng song, dAm 14y chi con phin bé & triing
trung tAm va khu vuc 16 12 bé Nam Con Son (Lé
Hoai Nga va nnk,, 2015). Nhan dinh trén phu hop
v&i cac két qua phan tich thanh phan vat chit hitu
co trong than nhw da trinh bay & trén. Diéu nay
cling goi y cho sw c6 mét cua tang da me Oligocen
dwéi c6 tiém ning sinh t6t hon (so véi cAc mAu da
tim thay) trong khu vic sdu hon & 16 12 nhw khu
vire triing Hoa Tim, triing Dira.
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Hinh 13. Méi trwong thanh tao than Oligocen khu vuec 16 12 bé Nam Cén Son (Claus Diessel, 1992).

5. Kétluian

Thanh phén vit chat hitu co trong than va sét
than khu virc16 12 b€ Nam Con Son ¢6 sw khac biét
theo tirng khu virc: Than trong tram tich Oligocen
xung quanh ciu tao Chim Sdo va cu tao Dira chira
chti yéu la vat chat hitu co dang humic - maceral
nhom vitrinite chiém da so. Sét than trong tram
tich Oligocen khu virc xung quanh ciu tao A chira
ca hai dang vat chat hitru co humic (maceral nhém
vitrinite) va sapropelic (maceral nhém liptinite).

Than va sét than trong tram tich Oligocen khu
vue 16 12 b€ Nam Con Son c6 tiém nang sinh khi;
dang trong giai doan ché'm trwdng thanh dén cudi
clia ctra s6 tao dau. Khu vire xung quanh ciu tao A,
6 thé c6 tiém ndng sinh mot it dau.

Tai liéu tham khao
Bordenave, M. L, 1993. Applied Petroleum
Geochemistry. Editions Technip. Paris.

Cook, Al. C.and Neil, R.S., 1991. Classification of oil
shales, coals and other organic - rich rocks.
Organic Geochemistry 17 (2). 211 - 222.

Diessel, C. F. K, 1986. On the Correlation between
Coal Facies and Depositional Environments in
Advances in the Study of the Sydney Basin.
University of Newcastle. Australia.

Diessel, C. F. K., 1992. Coal bearing Depositional
Systems. Berlin. Springer Verlag.

Geoff, H. T., Teichmulle, M., Davis, A., Diessel, C. F.
K, Littke, R, Robert, P, 1998. Organic
Petrology. Borntraeger. Berlin Stuttgart.

Hutton, C. A, and James C. H., 1999. Cannel coals.
implications for classification and terminology.
International Journal of Coal Geology 41 (1 - 2).
157 -188.

Lé Hoai Nga, Phi Ngoc béng, Ha Thu Hwong, 2015.
Thanh phén vit chit hitu co va kha nang sinh
hydrocacbon ctia than va sét than Oligocen va
Miocen dwdi khu vuc phia déng bé Nam Con
Son. Vién DAu khi Viét Nam.

Lé Van Hién, Nguyén Thi Tuyét Lan, Nguyén Thi
Bich H3, 2001. M6 hinh dia h6a bé Nam Con
Son. Vién Dau khi Viét Nam.



54 Lé Hoai Nga va nnk. /Tap chi Khoa hoc Ky thudt M6 - Dia chdt 60 (1), 42 - 54

Mukhopadhyay, P. K, and Patrick, G. H,, 1993.
Composition of coal. Hydrocarbons in Coal. B.
E. Law, Rice, D.D, American Association of
Petroleum Geologists Studies in Geology 38.79 -
118.

Nguyén Giao, Nguyén Trong Tin, 2007. B€ tram
tich Nam Coén Son va Tai nguyén Dau khi.
Nguyén Hiép (editors), Dia chat va Tai nguyén
DAu khi Viét Nam, Nha xudt bdn Khoa hoc Ky
thudt. 317 - 360.

Peters, K. E., and Cassa, M. R., 1994. Applied source
rock geochemistry. The petroleum system
from source to trap. L. B. Magoon, Dow, W.G.,
AAPG, Memories 60.93 - 117.

Peters, K. E., Clifford, C. W.,, and Micheal, ]. M,,
2005. The biomarker guide. Volume 2.
Cambridge University Press. England.

Pickel, W., Jolantas, K., Deolinda, F., Stavoros, K,
Kalaitzidis, C. Brian, ]. C, Magdalena, M. K,

Sandra, R. A, Hentschel, M., Hamor, V,
Crosdale, P. and Nicolar, W. 2017.
Classification of liptinite - ICCP System 1994.
International Journal of Coal Geology 169. 40 -
61.

Powell, G. T., Stephen, C,, and Lloyd, R. S., 1982.
Limitations of the use of organic petrographic
techniques for identification of petroleum
source rocks. American Association of
Petroleum Geologists 66.430 - 435.

Teichmiller, M., and Karl, 0., 1977. Art und
Diagenese von Liptiniten und lipoiden Stoffen
in einem Edolmuttergestein auf Grund
fluoreszenzmikroskopischer Untersuchungen.
Petrochem 30. 387 - 398.

Vietsovpetro, 2018. Co s& dia chit lwa chon vi tri
giéng khoan tham do 16 12/11, thém lya dia
Viét Nam. Viing Tau.

ABSTRACT

Organic Petrology and Hydrocarbon Generation Potential of coal and
coaly shale in Oligocene coal - bearing strata in block 12, Nam Con Son
Basin

Nga Hoai Le 1, Dong Ngoc Phi 1, Huong Thu Ha 1, Hieu Minh Le 2

1 Exploration and Production Center - Vietnam Petroleum Institute, Vietnam
2 Vietsovpetro, Vietham

Coal and coaly - claystone are founded in Oligocene strata in most well block 12 Nam Con Son Basin.
Organic geochemical analysis and organic petrology show that coal and coaly - claystone are rich in
organic matter, containing mainly kerogen group III (vitrinite maceral) and kerogen group I - II (Liptinite
maceral: alginite, sporinite, bituminite), mainly gas prone. Organic materials in sediments are derived
from higher plants growing in terrestrial environments. Oligocene coal - bearing strata in the block 12 are

in the stage of maturing and in oil window.



