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MAU THAN/TRAM TICH MIOCEN TREN TRONG GIENG KHOAN
THAM DO KHI THAN 01-KT-TB-08 TAI MIEN VONG HA NOI

ThS. Lé Hoai Nga, TS. Vii Try, KS. Phi Ngoc Péng, ThS. Nguyén Thi Bich Hanh
Vién Dau khi Viét Nam

Tom tat

Bé than déng bdng séng Héng c6 dién tich trén 3.500km? ndm trong Mién véng Ha Néi trai dai tir Viét Tri (Pha
Tho) dén Tién Hai (Thdi Binh). Céng tdc tham do khai thdc khi than (CBM) dugc nghién ciru tir nhiéu ném nay. Két qua
khoan tham do khi than tai giéng 01-KT-TB-08 cho thdy, than ban/lignite dén than d bitum trong hé tdang Tién Hung
6 tdp day vai mét. Thanh phdan maceral nhém huminite chiém trén 80%j; liptinite chiém 5 - 10%; inertinite nhé hon
5%; khodng vt chi yéu la két hach siderite va pyrite. Thanh phan thach hoc than ciing nhu cdc chi sé ctia tuéng than
cho thdy day la méi trudng dam a@m u'ét, mirc dé bién chdt thdp.

Tur khéa: Maceral, than, huminite, liptinite, inertinite, @6 phan xa vitrinite.

1. Giéi thiéu

Trong chuong trinh khoan tham do, danh gia tiém
nang khi than trong cac tang than Miocen & Mién véng
Ha NOi, Arrow Energy da khoan giéng 01-KT-TB-08 tai Lo
MVHN-01-KT phia B4c bé Séng Héng. T6ng dé sau giéng
khoan la 847,15m, c6 37 tap than vdi téng chiéu day dat
54,28m - day nhat trong sé 8 giéng khoan trén dién tich
L6 ma Arrow thuc hién. K&t qua phan tich mét s6 chi tiéu
vat ly ctia than trong khu vuc cho thay: d6 am 15,8%; do
tro 11,8%; chat b&c 42%; d6 bao hoa tir 33,31 - 42,04% véi
d6 du khi tir 0,004 - 0,44m3/tan [1].

Nhom tac gid nghién ctu 6 mau than vun khoan
nam trong tap than day hon 8m trong tang Tién Hung 1
& khoang d0 sau tir 818 - 840m. Cac mau dugc tién hanh
phan tich thanh phan maceral, xac dinh tudng thach hoc
trén hé théng kinh Leica DMR (Hinh 1).

Mau than dugc chuan bi dé phan tich dudi kinh
hién vi bang 4nh sang phéan xa theo tiéu chuan ISO
7404-2 [2]. Than rlra sach, dé khé & diéu kién phong,
nghién nho dén khi ¢d hat < Tmm. Mau dugc duc trong
khuén dudng kinh 3 hodc 5cm véi nhua epoxy va chat
lam ran theo ty I& quy dinh cGa nha san xuat trong diéu
kién duc ngudi bang hé théng hat chan khéng EpoVac.
Khuén mau dé qua dém cho déng rdn hoan toan, sau
d6 mai va danh bong bé mat theo ché dé da cai dat tur
trudc trén hé théng mai Struers Tergra cho dén khi dat
yéu cau. Mau sau khi dat do béng can thiét tién hanh
phan tich thanh phan maceral trén hé thong kinh Leica
DMR véi vat kinh c6 d6 phéng dai 20, 50 va 100 lan
trong dau nhung, s dung anh sang phan xa trang va

anh sang huynh quang. S6 lugt dé€m t6i thi€u cho mét
mau la 500 diém [3].

2. Két qua va thao luan

Thanh phan thach hoc cta than dugc xac dinh bai
khéi lugng maceral trong mau. Badng 1 thé hién su cé mat
clia cdc nhom huminite, liptinite va inertinite trong than;
két qua luong khoang vat trong mau.

2.1. Maceral nhom huminite

Thuat ngr huminite (bat nguoén tir chit“humus” nghia
la dat trong chir Latinh) dugc Szadecky-Kardoss gidi thiéu
nam 1949 dé chi mot thanh phan trong cu tric clia than
nau hay con goi la lignite. Nghién ctu [4] da si dung
thuat ngr nay cho nhém maceral trong than nau (lignite).
Huminite (tién than cla vitrinite) 13 nhdm maceral cé mau
xam trung binh, d& phan xa nam gilta khoang gia tri phan
xa cla maceral nhom liptinite va inertinite cong sinh véi
noé [5]. Qua trinh gel héa (gelification) trong than nau
mém, than bun dan chuyén héa huminite thanh vitrinite
(qua trinh nay goi la vitrinite hoa).

Bdng 1. Thanh phdn maceral trong cdc mdu than
giéng khoan 01-KT-TB-08

— Mauthan  Huminite Liptinite Inertinite Khoang

6 do sau (m) (%) (%) (%) vat (%)
1 818,55-819,00 85,9 7,6 2,4 4,2
2 821,15-521,75 87,0 9,5 1,9 1,6
3 822,18-822,78 87,4 7.3 3,1 2,3
4 822,78-823,38 81,2 11,8 4,7 2,4
5 823,38-823,88 89,5 4,7 3,5 2,3
6 839,04 -839,64 874 7,5 2,8 2,4
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Maceral nhom huminite gém 6 maceral dugc chia
thanh 3 phu nhém la telohuminite (textinite va ulminite)
- detrohuminite (attrinite va densinite) - gelohuminite
(corpohuminite va gelinite). Phu nhém maceral dugc
phan loai dya trén cau trdc (mic dé bao tén cua tan tich
thuc vat). Maceral dugc phan loai dya trén muc do gel
héa. Su da dang vé hinh thai ctia mét maceral dugc phan
biét dua trén su khac nhau vé dé phan xa; dang A thudng
c6 d6 phan xa thap hon dang B va chd yéu ap dung cho
ulminite va textinite maceral [5].

Trong mau than phan tich, thanh phan cta huminite
chiém trén 80%, trong d6 chui yéu la ulminite (U), densinite
(D), corpohuminite (Co) va it gelinite v&i nhiing ty 1é hgp
phan khac nhau va thay d&i khéng c6 tinh quy luat.

Ulminite la maceral thuéc phu nhém telohuminite -
nhom huminite, c6 nguén géc tur cac té bao mo ban va té
bao mo gé cla ré cay, canh cay va la cay. Pay la nhém ma
cdu trac té bao thuc vat dugc bao ton gan nhu nguyén
ven va dé dang quan sat dudi kinh hién vi. Su phong phu
cla thanh phan huminite trong mau la chi thi cho diéu

kién bao tén cau tric té€ bao rat cao, méi trudng thanh
tao c6 dé pH thap nhu cac dam lay trong riing hodc viing
nudc tu dong (Hinh 13, ¢, f).

Densinite la maceral bao g6m cac hat c6 tinh humickich
thudc nhé han 10um, vai rat nhiéu hinh dang khac nhau va
dugc gan két vé6i nhau bang cac xi mang vat chat humic vo
dinh hinh. Do d6, densinite trén bé mat mai béng khéng cé
tinh déng nhat va c6 dang bé mat 16m dém (Hinh 1b, ¢, d).

Corpohuminite (Co) (Hinh 1) la maceral thudéc phu nhém
gelohuminite - nhém huminite; c6 dang hinh cau, oval hoac
kéo dai; phi cau tric va kha dong nhat. Corpohuminite c6
nguén goc tir dich té bao, tannin, hay hén hgp clia cac hop
chat tham. Kha néng bao ton ctia Co trong diéu kién phan
huy tu nhién kha t6t, khdng tan trong dung méi phan cuc,
khong phan cuc va hydrocide néng. Trong cac mau phan
tich, Co chiyéu & dang lap day trong cau tric clia Suberinite
(Su) tao thanh dang hinh thai rat dac trung va dé nhan biét
(Hinh 1e), c6 mau xam dén xam sang, khong phat quang
dudi anh sang huynh quang. Ngoai ra, con mét phan nho
gelinite vai ty 1& rat nho, khéng dang ké.

Bdng 2. Thanh phdn maceral nhém huminite trong méu

Do sau lay mau

Phunhém Loai maceral

Ml;cer.:I o2 (%a)ce 2 818,55 - 821,15 -
819,00m 821,75m

Telohuminite Textinite 0,0 0,0
Ulminite 48,8 32,0

Detrohuminite  |-inite 0,0 0,0
Densinite 23,7 44,6

Gelohuminite Gelinite 0,0 0,0

Corpohuminite 13,3 10,5

822,18 - 822,78 - 823,38 - 839,04 -

822,78m 823,38m 823,88m 839,64m
0,0 0,0 0,0 0,0
29,4 30,2 24,2 42,1
0,0 0,0 0,0 0,0
344 31,8 29,7 304
0,0 0,0 6,3 0,0
23,7 19,2 29,3 14,8

Hinh 2. Thanh phdn maceral nhém huminite (dnh chup du6i dnh sdng trdng phan xa trong ddu nhing, @6 phéng dai x 50 lan)
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Hinh 3. Thanh phan inertinite trong mdu (anh chup dudi dnh sdng trdng phadn xa trong ddau nhing, do phong dai x 50 lan)

Nhin chung, muc dé bao ton clia cac maceral nay
trong hai mau trén khéng cao, bi gdm mon va lap day bai
khodang vat.

2.2, Maceral nhom liptinite

Thanh phan liptinite trong mau chu yéu la sporinite,
resinite va cutinite. Sporinite 1a hoa thach phan vo sap
bén ngoai ctia bao ti va phan hoa [6]; trong cac mau trén,
maceral phan I6n & dang micro-sporinite, phan bé ca &
dang don |é va dang dam trén nén vitrinite; mdc d6 bao
ton kha tét.

C&u tric md cua suberinite dugc bao tén kha tét va bi

lap day bé&i coporgelinite (Hinh 2d). Su cé mat cta suberinite
van dugc coi la chi thi cho than muic d6 bién chat thap.

Cutinite - maceral ¢ ngudn gdc tU I6p do sép phu
bén ngoai cla la cay, ré cay va canh cay [6] - trong mau
6 kich thuéc kha 16n, d6 bao tén tét, dd néi khdng cao
(Hinh 2a, f). Mau & d6 sau 839,04 - 839,64m quan sat
dugc dang rat dac trung cla cutinite - mot phia phang
nhdn, mét phia rang cua thé hién rd cac vach thanh té
bao mo la cay (Hinh 2a).

2.3. Maceral nhom inertinite

Thanh phan maceral trong nhém inertinite [7] cha
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Hinh 4. Biéu dé tan sudt phdn xa vitrinite méu than giéng khoan

B 34

01-KT-TB-08 [8]

ASTM COAL RANK CLASSIFICATION

i vitrinite | Heating Vaiue | Volatile
Approximate | Refe- Matter
Rank (VRoR) (a'::‘::nl T
(70) o
Peat
L — - ——<0.234
| B
1= L 8,300 - (60)-
a A
i = 0.381 8,300 -
é;g 0.41+ 9,500 4 .. |
50
oze| 8 0.47 +10.500 4
""--—--A—é-/-ﬁiu--ﬂisoo b
E ,=‘:§ 0.51+ 13,000 -
] B8
2|3 0.69+ 14,000 { 40
i 5 -0.731 14,250 -
e =25 A
g z8 H15,000H
T 1.11 -
Medium
Volatile
Bltuminous
1.60-
Low Volatile - 20 1
Bituminous
2.04-
Semi-
v Anthracite - 10
2.40
Anthracite
Meta—anthr| >-° |
Graphocite - 0 -

Hinh 5. Nhén than theo ASTM, 1992 [9]
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yéu la fusinite, semifusinite (Sf) va funginite (Fu). Kha nang
bao tén cau tric clia cdc maceral nay kha tét (Hinh 3); cac
16 rbng trong khoang té€ bao cua fuginite va funginite doi
khi bi lap day bai resinite. Thanh phan khoang vat trong
mau chl yéu la carbonate lap day trong cac 6 rong té bao,
két hach siderite va pyrite.

2.4. Nhan than, tuéng thach hoc va méi truong thanh tao

Két qua phan tich d6 phan xa huminite ctia mau & do
sau 818,55 - 819,00m va 839,64 - 839,94m tuong Ung la
0,43% va 0,48% (Hinh 4).

Nhin chung, do diéu kién chén vui néng, cdc mau
than mdi dat téi giai doan trudng thanh thap, nhéan than
a bitum B theo phan loai ctia American Society for Testing
and Materials (ASTM) [9] (Hinh 5). Than chd yéu c6 tuéng
duroclarite (Hinh 6).

Moi trudng va vat liéu ban dau thanh tao than chinh
la hé sinh thai dat ngap nudc nhu dam lay néi luc (limnic)
hodc méi trudng dam Iy cé lién thong dén bién (paralic);
tuy thudc vao loai méi trudng sé c6 nhiing tuéng than nhat
dinh.Trong nhiing nam gan day, maceral da dugc iing rong
rai trong viéc nghién clru tuéng hitu co clia than. Cac chisé
nhu chi s6 bao tén mé (TPI); chi s6 gel héa (Gl) [10]; chi s6
anh hudéng ctia nudc ngam (GWI), chi s6 thuc vat (VI) [11] 1a
cbng cu quan trong dé nghién cdu tudng than.

M6 hinh tudng theo nghién ctu cda Diesel [10]
dugc xay dung dua trén hai chi tiéu “Chi s6 bao ton mo
TPI” va “chi s6 gel héa GI” ctia maceral. Chi s6 TPI thé hién
mdi tuong quan gilia cac maceral ¢ cau trdc cia nhom
vitrinite + inertinite va cac maceral phi cau truc cia nhom
vitrodetrinite + telocollinite + inertodetrinite; va thé hién
muic @6 humic héa ctia maceral tién than. TPI > 1 chi thi cho
moi trudng co6 su phat trién manh clia thuc vat than gé.

Chi s6 gel hoa Gl cho thay muc dé tuong déi ctia dd am
trong moi trudng thanh tao than bun; gia tri Gl dugc tinh
theo céng thuc dudi day. Chi s6 nay lién quan dén téc do
tich tu than bun va sutang gidm clia guong nudc ngam [10].

D6i v6i nhan than thap (than nau), chi s6 bao tén mo
(TPI) va chi s6 gel hda (Gl) dugc tinh theo cong thic:

humotelinite + telogelinite + fusinite
+ semifusinite + sclerotinite

humodetrinite + detrogelinite + eugelinite
+ porigelinite + coporhuminite
+ inertodetrinite + micrinite + macritinite

Gl huminite + macritinite

fusinite + semifusinite + sclerotinite
+ inertodetrinite + micrinite
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Hinh 6. Vi tuéng thach hoc than cdc mau than giéng khoan
01-KT-TB-08

Hinh 8 cho thay, cac mau than trong giéng khoan
01-KT-TB-08 (Miocen trén) chli yéu thanh tao trong moi
trudng déng bang tam giac chau dudi, mdc dé ngap nudc
cao hon dan dén muic d6 gel héa cling cao hon. Su cé mat
cua fusinite, sporinite (Hinh 2 va Hinh 3) trong tat ca cac
mau than nghién ctu khdng dinh su dnh huéng ctia nudc
ngot trong cac moi trudng thanh tao cta khu vuc nay.

M6 hinh tuéng theo nghién ctu ctia Calder [11] xac
dinh ¢6 méi trudng tich tu cda than dugc xay dung dua
trén hai chi tiéu “Chi s6 thuc vat - Vegetation index VI” va
“Chi s6 d6 anh huéng cla nudc ngam - Ground water
index GWI".

Chi s6 thuc vat (VI) phu thudc vao cac loai thuc vat
hinh thanh than bun. N6 dugc dinh nghia la ty |é maceral
c6 ngudn goc tu thuc vat giau lignin (thanh tao trong
moi trudng kho) véi nhimng maceral nguén géc ti thuc
vat ngheo lignin (thanh tao trong méi truéng ngap nudéc)
[11].VIthudng I6n hon 3 (VI > 3) trong cac mau than thanh
tao trong moi trudng cé tinh luc dia cao, vat liéu déng gép
cha yéu la thuc vat bac cao; va VI < 3 lién quan dén moi
trudng ndi luc ven séng, hé vai chi yéu la cay bui va thuc
vat than thao, muc dé bao tén cau tric cla vat liéu tram
tich thap [11].

Chi s6 d6 anh hudng clia nudc ngam GWI danh gia
méi tuong quan gitta maceral nhém bi gel héa manh
(corpogelinite, gelocollinite) va khoang vat véi maceral
nhém it bi dnh hudng bdi qua trinh gel hdéa (telinite,
telogelinite) va desmocollinite. Gelocollinite c6 nguén
g6c tu thuc vat giau lignin, trong khi desmocollinite
dugc coi la c6 ngudn gbc ti thuc vat giau cellulo [11].
Mat do cao cua vat liéu bi gel héa chi thi cho maoi truong
¢6 su anh huéng cta muc nuéc ngam (GWI > 0,5). GWI

khodng 0,2 la ranh gidi gilta d6i &m ué6t thanh tao than
bun va ving dam lay ngap nudc thudng xuyén. GWI tur
3 - 5 chi thi méi trudng chuyén tiép gilia ao hé - luc dia
(limno-telmatic).

D6i véi nhan than thap, chi sé thuc vat (V1) va chi s6
d6 anh hudng nudc ngam (GWI) dugc tinh theo cong thic
sau [11]:

humotelinite + telogelinite + fusinite

Vi + semifusinite + surberinite + resinite

densinite + detrogelinite + inertodetrinite
+ alginite + liptodetrinite + sporinite + cutinite

eugelinite + porigelinite

awi= T coporhuminite + khodng vat

humotelinite + telogelinite + densinite
+ detrogelinite

K&t qua nghién ctu cho thay, mau than Miocene trén
giéng khoan 01-KT-TB-08 thanh tao trong cac dam lay
thap ven cac séng sudi, ao hd phat trién thuc vat than thao
nghéo lignin (phan dudi) chuyén dan sang méi trudng
dam lay bi nang 1én chju anh hudng cia nudc ngdm (phan
trén) c6 su phat trién ctia thuc vat bac cao.
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Nhin chung, cdc mau than nghién ciu déu thanh tao
trong moi trudng néi luc - moi trudng déng bang tam giac
chau dudi, chiu anh hudng clia nudc ngot.

3. Két luan

Tu két qua nghién ctu vé thanh phan maceral va
méi trudng thanh tao cia mot s6 mau than/tram tich
Miocen trén trong giéng khoan tham do khi than 01-KT-
TB-08 tai Mién véng Ha Noi, nhom tac gia rat ra mot so
két luan sau:

- Thanh phan maceral trong mau than/tram tich khu
vuc nay cha yéu la huminite/vitrinite; vi tuéng duroclarite;

- Muc do bién chat cta maceral trong than/tram
thap; muc dé bao tén trung binh; bi lap day bai khoang
vat; nhan than a bitum B (phan loai ASTM, 1992);

- Than thanh tao trong néi luc - méi trudng dong
bang tam giac chau dudi, chiu anh hudng clia nudc ngot.
Vat liéu tao than cht yéu la thuc vat than thao va mot it
thuc vat bac cao.
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Peat-forming environment and maceral composition of codal
in coal-bearing strata in CBM exploration well 01-KT-TB-08
in Hanoi frough

Le Hoai Nga, Vu Tru, Phi Ngoc Dong, Nguyen Thi Bich Hanh
Vietnam Petroleum Institute

Summary

The Song Hong coal province is situated in the Hanoi trough with a total area of over 3,500 km? spreading from Viet Tri (Phu
Tho province) to Tien Hai (Thai Binh province). The exploration of coal-bed methane (CBM) has been carried out in this area for
several years, and lignite and sub-bituminous coal bed have been found in Tien Hung formation in CBM exploration well 01-KT-
TB-08. The macerals from the huminite group constitute more than 80% of the coal. The amount of liptinite is 5 - 10%. Inertinite
group macerals are less than 5%. Minerals are mainly siderite and framboidal pyrite. The petrographical properties and the
coal facies indices indicate deposition in limnic-telmatic mire and coal is at a low coalification stage.
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