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ARTICLE INFO ABSTRACT
Ilizzgizésﬁg']an 2026 Anthracite coal is an important resource in Quang Ninh, Vietnam,
N : characterized by a high degree of metamorphism and high energy value.
Revised 01 May 2026 This study focuses on the petrographic composition of anthracite coal from
Accepted 26 May 2026 the Khe Cham mine, Mong Duong Ward, aiming to evaluate the maceral
Keywords: characteristics and utilization potential of this coal type.
anthracite, Coal samples were collected from active mining tunnels, prepared as
Khe Cham mine, polished blocks, and analyzed using reflected-light microscopy in
Maceral, accordance with the standards of the International Committee for Coal and
Petrographic of coal, Organic Petrology (ICCP). The results indicate that the coal is predominantly
Quang Ninh. composed of vitrinite (accounting for 72+100%), with inertinite ranging

from 0+3% and liptinite from 0+7%, reflecting a high metamorphic grade.
The vitrinite reflectance (Ro) ranges from 2.174+ 3.631%, confirming its
classification as anthracite according to international standards.

In addition, minor mineral phases such as pyrite, calcite, and quartz were
identified in the samples, which may influence coal quality and industrial
applications. With low volatile matter, high calorific value, and low impurity
content, Khe Cham coal is considered a high-quality fuel source suitable for
thermal power generation and metallurgical industries.

This study contributes to the petrographic database of anthracite coal from
the Khe Cham mine and provides a scientific basis for optimizing coal
processing and utilization, as well as guiding future research on the
gasification potential of this high-grade anthracite.
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Than antraxit la métloqi tai nguyén quan trong tai Qudng Ninh, Viét Nam,
ddc trung béi mikc d6 bién chdt cao va nhtetlwo'ng lon. Nghién ctvru nay tdp
trung phan tich thanh phan thach hoc ctia than antraxit tai mo Khe Cham,
phuwong Mong DLro'ng, nhdm ddnh gid ddc diém vé thanh phdn vi phdn
(maceral) va tiém ndng st dung cia logi than nay.

Cdc mau than dwoc thu thdp tir cdc du'()'ng [0 dang khai thdc, dwoc chudn
bi dwdi dang tiéu ban danh bong va phan tich bang kinh hién vi phdn xa
theo tiéu chudn cia Uy ban Quoc té vé Thach hoc Than va Chat hitu co
(ICCP). Két qud phdn tich cho thdy than cé thanh phdn chil yéu la vitrinite
(chiém 72+100%), véi ham lwong inertinite tir 0+-3% va liptinite tir 0+7%,
phdn dnh mirc do bién chdt cao. D6 phdn xa vitrinite (Ro) dao dong tir 2,174
+3,631%, xdc nhdn cdp than antraxit theo phdn loai qudc té.

Ngoai ra, mét s6 khoang vat phu nhw pyrit, canxit va thach anh dwoc phdt
hién trong cdc mau nghlen cibu, ¢6 thé dnh hudéng dén chdt Iu‘cmg than
cting nhw cdc trng dung céng nghiép. V&i ham lwong chdt béc thdp, gid tri
nhiét cao va ham lwong tap chdt thdp, than Khe Cham dwoc ddnh gid la
ngudn nhién liéu chdt lwong cao, thich hop cho cdc itng dung nhiét dién va
cbng nghiép luyén kim.

Nghién ctru nay gép phdn b6 sung div liéu vé thanh phdn thach hoc cta
than antraxit tai mé Khe Cham, dong thoi cung cdp co sé khoa hoc cho viéc
t6i wu héa qua trinh ché bién va s dung, cting nhw dinh hwdéng cho cdc
nghién ctru tiép theo vé khd ndng khi héa logi than chdt lwgng cao nay.
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1. M¢é dau

Than antraxit 1a loai than c6 mirc d6 bién chit
cao, dic trung bdi ham lwgng carbon rét cao (trén
86%), ham lwong chit boc thip va nhiét tri cao.
Nh¢ nhirng ddc diém nay, than antraxit dong vai
tro quan trong trong nhiéu linh vuc, dac biét 1a
trong cong nghiép luyén kim, san xuat dién nang,
vt liéu carbon va khi héa than. Ngoai ra, tinh chat
sach, it khoi va ham lwong tro thip ciing khién
antraxit tré thanh nguon nhién liéu thin thién véi
moi tredng hon so vi cac loai than bién chat thip
(Speight, 2015).

Tai Viét Nam, tinh Quang Ninh la noi tap
trung trir lwong than antraxit 1én nhit ca nworc,
cung cip nguon nguyén liéu thiét yéu cho phat
trién kinh té - cong nghiép trong sudt nhiéu thip
Ky qua. Trong d6, mé Khe Cham, thudéc phwong
Mong Dwong, la mét trong nhitng mé cé quy mo
16m, khai thac bang phwong phap him 10, d6ng gép
san lwong lém than antraxit ctia Cong ty Than Ha
Long thudc Tap doan Céng nghiép Than - Khoang
san Viét Nam (Hinh 1).

Thanh phan thach hoc cia than, dic biét la ty
1é cdc nhdm maceral (gom vitrinite, inertinite va
liptinite), la mdt trong nhitng chi tiéu quan trong
dé xac dinh qua trinh hinh thanh va bién chit cta
than, dong thoi cé y nghia lén trong viéc danh gia
chatlwong va kha ning (rng dung cong nghiép cia
than (Taylor va nnk.,, 1998). Nhiéu nghién ctru
trén thé gi¢i da chi ra mai lién hé chit ché gitra dac
diém thach hoc véi hiéu suit dot, kha nang phat
thai, tifm ndng khi héa va phin loai than

(Bielowicz & Misiak, 2020). Trong than antraxit,
vitrinite thwdong chiém wu thé va ¢6 do phan xa cao
- mot chi tiéu phan anh truc ti€p mirc d6 bién chit
cda than.

Tuy nhién, tai mé Khe Cham noi riéng va khu
vire tinh Quang Ninh néi chung, cac nghién ctru
chuyén sau vé thanh phan thach hoc & cip do vi
mo, chi tiéu lién quan dén maceral van con han
ché, cht yéu méi chi dirng lai & cac danh gia dia
chat - dia chat cong trinh, tinh chat héa hoc tong
quat, cac chi tiéu kinh té ky thuét truyén théng
(ultimate and proximate analysis). Khi xac dinh
gia tri cong nghiép cla than ma chi can c vao tinh
chit clia than theo cidc mAu trung binh nhuw chat
béc (proximate analysis), thanh phin co so&
(ultimate analysis), bé day, ... thi khong dwoc xem
la day du (Taylor va nnk, 1998). Viéc thiéu hut dir
liéu chi tiét vé thanh phan maceral va khoang vat
kéo theo sw giy can tré trong viéc dinh hwdng
khai thac, sit dung hiéu qua va nghién ctru phat
trién cac rng dung gia tri gia ting than nhw khi héa
va st dung cac san phiam cda khi hoa than, san
xudt vatliéu carbon (Li va nnk., 2023).

Xudt phat tir thuc tién d6, nghién ctru nay
dwoc thwe hién véi muc tiéu phan tich thanh phan
thach hoc ctia than antraxit tai mé Khe Cham,
théng qua cac phwong phap hién vi phan xa, do do
phan xa vitrinite va nhan dién khoang vat di kem.
Két qua thu dwoc sé gbp phan b sung co sé dir
liéu thach hoc cho than trong khu vuc, dong thoi
lam ré dac diém cha cac maceral, xac dinh chat
lwong than, va danh gia tiém nang trng dung trong
cac linh virc cong nghiép hién dai.
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Hinh 1. So d6 vi tri ciia M6 than Khe Cham, Qudng Ninh, Viét Nam.
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2. Dic diém dia chdt khu m6 Khe Cham

2.1. Pia chdt khu mé

Trong khu vuec mo6 Khe Cham ton tai hai hé
théng dit gy chinh gom hé thong dat gay a vi
tuyén (F Bac Huy, F A-A..) va hé thong dirt gay tré
chay theo phwong T4y Bic - Dong Nam (FE, FL...).
Hé thdng drt gly tré cit hé thong dit gay cd tao
ra cac khdi sut 1tn, va ciing chinh diéu nay da chia
khu mé thanh nhirng khoi dia chat c6 mat do chira
than khac nhau (Hinh 2; Nguyén va nnk., 2020).

Hé thong nép udn trong khu mé ciing chu yéu
chay theo phwong T4y Béc - Pong Nam (nép 16m
Cao Son, nép 16i 2525) . Bén canh ciing c6 nép 16i
375 chay theo phwong Pong - Tay va nép 16i Vi
Moén chay theo phwong Tay Bic - Pong Nam roi
dan chuyén dén phwong Bic - Nam (Hinh 2).
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Dia ting khu mé gom cac da thudc hé Trias,
thong trén, bac Nori - bac Reti (Tsn-rhg) va cac
tram tich lép pha dé ti. C6 khoang 30 via than da
duoc phat hién trong qua trinh tham do, chdng
phan bo & phan trén va phin giira cia dia ting nay.
Két qua tham do méi nhat cho thiy cic via than c6
xu hwéng vat mong vé phia Bic, c6 chiéu day 6n
dinh hon (ddm bao quy mo cong nghiép) vé phia
Nam. Cac loai dit da thuwong gap gom cudi két, san
két, cat ket.

Hoat dong kién tao phirc tap ciia khu mo da
anh hwdng nhiéu dén sw phan bé cta cc via than
cling nhw chit lwong va thanh phén thach hoc cta
than. Qua trinh vin déng kién tao ciing tao diéu
kién cho sw xam nhap thir sinh cta cac khoang vat.

2.1.1. Tram tich hé Trias - Théng trén - Bdc Nori -
Bdc Reti (T3n-rhg).
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Hinh 2. So do dia chdt khu viec mé Khe Cham.
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Tram tich hé Trias phan bé trén toan bd khu
mo. Ching thwong nam & gitra hai via, phan lon
phan bo thanh 16p day hoac khong phan lé6p ma
tao thanh tdng day, ndm chuyén tiép theo nhip tir
cudi két, san két, cat két. Thanh phan chu yéu la
cac hat thach anh, manh vun quarzit voi xi mang
1a silic, sét, carbonat, chalcedon. Ngoai ra con thay
sw xudt hién cta bot két va da phién sét, ching
thuwong xuat hién & giap via than (vach va tru via)
hodcla lop kep trong via (Lé va nnk., 1980).

2.1.2. Trdm tich Dé Tit.

Tram tich Dé T& pht phi chinh hop goc 1én
cac d4 cua hé ting Hon Gai, phan b6 hau khap khu
mo. Tram tich nay chu yéu la cic tan tich, boi tich
tip chung thanh mot dai vé phia Tay ctia mo; ngoai
ra, tram tich 1i tich cling phan b6 tai cic thung
liing sudi v&i dién tich hep. Thanh phan dat da caa
tram tich Pé T bao gom cudi, s6i, sét b roi va doi
ch6 xudt hién cc tAng lan. DAy 1a sdn ph4m phong
héa tir cacloai d4 c6 trudrc (Nguyén va nnk., 2020).

Trong bai bao nay, nghién ctru chi tap trung
vao via 10 - mot via than twong d6i 6n dinh va hién
dang dworc khai thac. Via 10 c6 da vach dac trung
1a cac tram tich hat tho nhw cudi két va san két. Via
nam céch via 9 tir 30+140 m va nam dwdéi via 11
khoang 95 m; khéng c6 16 via va phin bo rong
khip toan khu mé. Chiéu day riéng than trung
binh cta via dat khoang 4,65 m. Via c¢6 ciu tao
phirc tap, chira tir 0+8 16p kep v&i chiéu day trung
binh khoang 0,39 m; d6 déc trung binh cia via
khoang 27° (Nguyén va nnk., 2020).

2.2. Thu thdp médu va phwong phdp phan tich

Nghién cttu str dung cdc miu than antraxit
dwoc thu thap tai mé Khe Cham, phwdong Mong
Dwong, tinh Quang Ninh, Viét Nam. Tong cong 10
mau than dwoc 18y tir cac dwomg 10 dang khai thac
thudc via s6 10 vao thang 7 ndm 2021. Qua trinh
ldy mAu dwoc thuc hién theo tiéu chudn TCVN
5580:1991 nham dam bdo tinh dai dién cho dic
diém dia chit cta via than trong khu vuc nghién
clru.

Ngay sau khi thu thap tai thuc dia, cAc mau
dwoc bdo quan trong tdi chan khéng nhim han
ché qua trinh oxy hdéa va mat 4m, déng thoi dwoc
déng goéi can than dé€ tranh nirt véy trong qua trinh
van chuyén. Sau do, cic mau dwoc gii téi AGH
University of Krakow dé phuc vu cong tac nghién
clru.

Tai AGH, cAc mau dwgc ban giao cho bd phan
gia cong mau thudc Phong thi nghiém ctia Khoa
Dia chit, Dia vat ly va Bao vé Méi treong nham
tién hanh bdo quan va gia céng phuc vu nghién
ctru thach hoc. Qua trinh gia cong mau dwoc thuc
hién theo tiéu chuin cta ICCP (1994). Trong tong
s6 10 mau ban dau, 05 mau dai dién da dwoc lua
chon dé ché tao tiéu ban nghién ciru va gia cong
dat yéu cau ky thuat. Anh 1 trinh bay cic mAu than
dwoc 14y truc tiép tir via than tai thuc dia, trong
khi Anh 2 minh hoa cac mAu sau khi gia cong.

e T
Z

)

Anh 1. Cdc mdu than dwoc givi sang Ba Lan
phdn tich.

Anh 2. 05 mdu than dd dwoc mai bong dé
phdn tich.

Cu thé, moi mau than dwoc nhiing trong nhwa
epoxy va dé déng cirng trong 24 gio & nhiét do
50°C. Sau khi déng ctrng hoan toan, mau dworc cit
dinh hinh theo kich thwéc tiéu chudn 1 x 2 x 3 cm.
Tiép theo, mau duoc mai thd bang gidy nham c6
cip do hat twr grit 240+600, sau d6 dwoc danh
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béng bang bot alumina (0,3 um) trén vai ni, nham
dat dwoc bé mat c6 do bong thich hop cho quan
sat duwdi kinh hién vi phan xa. Toan b cic cong
doan tir chon mau, ngdm nhua, cit dinh hinh, mai
thoé dén danh béng tinh déu dugc thuc hién bang
hé thong thiét bi hién dai tai phong thi nghiém
AGH University of Krakow:.

Cac chi tiéu kinh té kj thuit truyén théng
(ultimate and proximate analysis) ctia than dwoc
phan tich tai phong thi nghiém ctia Tap doan Cong
nghiép Than - Khoang san Viét Nam thong qua
Cong ty Than Ha Long. Qua trinh 14y mau, thi
nghiém, chuyén giao két qua dwoc thwc hién
nghiém ngat theo cac tiéu chuin Viét Nam - TCVN
(TCVN 5580:1991, TCVN 173:1975, TCVN
172:1975, TCVN 174:1986, TCVN 175:1986,
TCVN 4920:1989, TCVN 200:1986, TCVN
254:1986 va TCVN 4778:1989). (Vietnam
Standards and Quality Institute, 2001-2011).

Anh 3. Hinh dnh mét s thiét bi dwoc st dung trong
qud trinh gia c6ng mdu.

Anh 3 minh hoa mdt s6 thiét bi dwoc st dung
trong qua trinh gia cong mau nghién ctru.

Cac mau than antraxit da gia cong dwgc phan
tich bang kinh hién vi phan xa tai AGH University
of Krakow, str dung hé théng Zeiss Axio Imager
Alm va Zeiss Axioplan imaging Microscope. Qua
trinh quan sat dworc thwc hién dudi anh sang phan
xa véi dd phong dai 500 1an (500x).

Thanh phin maceral (bao gom vitrinite,
inertinite va liptinite) dwgc xac dinh theo cac hé
théng phén loai va tiéu chudn ICCP, bdo dam do
chinh xac va kha nang so sanh véi cac nghién ctru
quoc té (ICCP, 1998, 2001; Pickel va nnk.,, 2017).
Pdc biét, do phan xa vitrinite (Ro) - chi tiéu quan
trong dé phan loai mirc d6 bién chit cta than -
dwoc do t6i thi€u 100 diém cho mdi mau, sir dung

dau ngdm c6 chiét sudt n = 1,518 va anh sang don
sac budc séng 546 nm.

Ngoai ra, cac khoang vat v co di kem nhw
pyrit, canxit va thach anh ciing dwgc nhan dién
théng qua quan sat vi md, nham danh gia anh
hwdng clia chiing dén chat lwong va kha nang trng
dung cta than antraxit.

Trong bai bao nay, tac gia da tinh gia tri trung
binh (x) va d6 léch chuan (Sq) theo cac cong thirc
sau:

- Gia tri trung binh X:
Z X;
=l (1)
X =
n

Trong do6: x - gia tri trung binh; n - s6 lwgng
mAu nghién clry, x;: 12 gia tri clia mAu (quan sat)
thir i.

- Do 1éch chuin:

(2)

Trong d6: S - Ao 1éch chun; x - gia tri trung
binh; n - s8 lwong mAu nghién ctru, xi: 1a gid tri ctia
mAu (quan sat) thi i. Sau khi 4p dung cong thirc
trén cho nhirng chi tiéu dwoc nghién ciry, tac gia
da tinh toan gia tri trung binh va d6 léch chuin cta
cac chi tiéu, két qua dugc trinh bay trong Bang 1.

3. Két qua phan tich

Két qua phén tich cac chi tiéu vat ly va thanh
phan thach hoc cia 05 mAiu than antraxit tai mé
Khe Cham cho thiy su bién thién twong déi ro vé
cac chi tiéu kinh t€ - ky thuét truyén théng, thanh
phan maceral va ham lwgng khoang vat vo co gitra
cac mAu nghién ctru (Bang 1).

Cu thé, ham lwong tro cia cidc mAu dao déng
tir 5,12+18,67%, trong d6 mau M5 c6 ham lwong
tro thip nhat (5,12%) va miu M4 c¢6 ham lwong
tro cao nhit (18,67%). P6 4m cta cidc mAu twong
d6i on dinh, dao dong tir 2,72+2,85%, v&i gia tri
trung binh khoang 2,79%. Nhiét lwgng dao dong
tir 31.083 kJ/kg & mau M4 dén 33.037 kJ/kg &
mau M5, vGi gid tri trung binh 31.945,68 k] /kg.
Cackét qua chi tiét vé dic tinh vatly va thanh phan
thach hoc ciia tirng miu dwoc trinh bay trong
Bang 1.
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Thanh phan maceral cia cic mau than
antraxit nghién ciu c6 sw khac biét dang ké.
Vitrinite la nhém maceral chiém wu thé, véi ham
lwong dao dong tir 72+100% va gia tri trung binh
dat 93%. Inertinite c6 ham lwgng thap, dao dong
tlr 0+3%, trung binh 1,6%, trong khi liptinite dao
dong tir 0+7%, trung binh 1,8%. Mau M4 c6 ham
lwong vitrinite thap nhit (72%), déng thoi chira
liptinite cao nhit (7%) va inertinite dat 3%.
Ngwoc lai, mau M5 c6 thanh phan vitrinite dat
100%. Cac két qua nay cho thiy méc du vitrinite
chiém wu thé trong toan bd tip mAu, thanh phin
maceral van c6 s bién déi giita cac vi tri 1Ay mau
(Bang 1).

Quan sat dwdi kinh hién vi phan xa cho thiy
ngodi cac maceral, mot s6 miu con chira cac
khoang vat v6 co va cac pha khoang thir sinh phan
b6 trong cac khe nitt ctia maceral (Anh 4). Cac dic

diém vi mo nay dworc thé hién chi tiét qua cac anh
thanh phin tir Anh 4A dén Anh 4H.

Tai Anh 44, thach anh tht sinh va cic hat
pyrit th sinh dwgc quan sat ro trong cac khe niit,
dong thoi con nhan thy pyrit nguyén sinh ndm
bén trong maceral. Pdc diém nay cho thiy pyrit
trong mau ton tai & it nhit hai ki€u phan bd khac
nhau: pyrit nim trong nén maceral va pyrit 14p
day hodc phan bd doc theo cic khe nitt.

Anh 4B cho thdy su xuit hién cta liptinite
trong nén vat chat hiru co. Liptinite c6 dac diém
quang hoc khac biét so vi phan nén maceral xung
quanh, cho phép nhin dién thanh phan nay dwdi
kinh hién vi phdn xa. Sw hién dién cda liptinite
trong anh phu hop véi két qua dinh lwong thanh
phan maceral ciia mau M4, trong d6 liptinite dat
7% (Bang 1).

Bdng 1. Chi tiét cdc ddc tinh vt ly, thanh phdn maceral va ty 1é khodng vat vé co ctia mau than.

Tén | D6 tro |P6 4m |Nhiét lwong| Chiéu day | D6 cao so véi |Vitrinite |Liptinite |Inertinite [Khodng vat
mau | (%) | (%) (k]/kg) |18y mau (m)| truvia (m) (%) (%) (%) | vdco (%)
M1 | 6,66 | 2,85 31660 1,5 0,5 98 0 2 0
M3 | 558 | 2,72 32158 1,6 2,5 98 0 2 0
M4 | 18,67 | 2,74 31083 0,73 0,5 72 7 3 18
M5 | 512 | 2,84 33037 2,8 1,5 100 0 0 0
M9 | 572 | 281 31790 1,6 2,5 97 2 1 0
x 31945,68 93 1,8 1,6 3,6
SD 6459 10,5 2,7 1,0 7,2

Lhach'anh
= thir sinh

Ryritnguyen sinh
o1 Liptinite
T |
.

.
[ B .
& \Pyrit thu
sinh trong
Khe nut

G G Collotelinite

Pyrit thursinh

Khe nurt thu sinh

Anh 4. Bdc diém thach hoc va khodng vat dudi kinh hién vi phdn xa ctia than antraxit mé Khe Cham: (A)
thach anh thit sinh, pyrit nguyén sinh va pyrit thir sinh trong khe nitt; (B) liptinite; (C) pyrit dang vi hat;
(D) collotelinite kich thwéc Iém vdi pyrit va thach anh thi sinh trong khe nitt; (E) pyrit nguyén sinh,
pyrit thit sinh va collotelinite; (F) liptinite; (G) collotelinite kich thuéc I6m bi cdt béi khe nitt thir sinh;
(H) collotelinite va inertinite.
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Tai Anh 4C, pyrit xudt hién duéi dang cac vi
hat sang phan bé trong nén mau. Hinh thai vi hat
cda pyrit cho thiy khodng vat sulfide nay khong
chi tip trung trong cac khe nirt I6n ma con cé thé
ton tai dwdi dang cac hat kich thwée nho phan tan
trong than.

Anh 4D thé hién r6 mot collotelinite kich
thuwdc1dm bi phat trién nhiéu khe nirt. Doc theo cac
khe nit quan sat thiy pyrit thi sinh va thach anh
thi sinh. Sw phin b6 ctia cac khoang vat nay trong
hé thong khe nit cho thiy ching hinh thanh hodc
dwoc tii phidn b6 sau qua trinh hinh thanh
maceral va sau khi cac khe nit phat trién.

bac diém pyrit lién quan dén hé thong khe
ntt tiép tuc dwoc thé hién ré & Anh 4E. Trong anh
nay, pyrit thir sinh nim trong cac khe ntt cta
collotelinite, trong khi mot s6 hat pyrit khac nam
trong hodc gan maceral dwoc xac dinh 1a pyrit
nguyén sinh. Collotelinite kich thwéc 16n dong
thoi thé hién ro cac khe nirt cat qua, cho thdy vat
chat hiru co da chiu tic dong cta qua trinh bién
dang sau khi hinh thanh.

Anh 4F tiép tuc ghi nhan sy xuit hién cla
liptinite. Pc diém nay, ciing véi Anh 4B, cung cip
bang ching hién vi cho két qua phan tich dinh
lwong liptinite trong mau M4. Day cling 1a miu cé
ham lwong liptinite cao nhat trong 05 mau nghién
ctry, dat 7% (Bang 1).

Tai Anh 4G, collotelinite xu4t hién véi kich
thwéc 16m va bi ct béi cac khe nitt thit sinh. Cac
khe nirt phat trién xuyén qua collotelinite lam mat
tinh lién tuc ciia maceral, phan anh tac dong co
hoc xay ra sau qua trinh hinh thanh than.

Cudi cling, Anh 4H cho thdy su ton tai dong
thoi cda collotelinite va inertinite. Inertinite xuat
hién xen trong nén collotelinite va c6 dic diém
quang hoc khac biét rd. Quan sat nay phu hop véi
két qua phan tich dinh lwgng, trong d6 mau M4 cé
ham lwong inertinite 3%, cao nhat trong so cac
mau dwoc nghién ctru (Bang 1).

Nhin chung, két qua quan sat tir Anh 4A-4H
cho thdy miu M4 c6 thanh phin thach hoc phirc
tap hon cic mau con lai, thé hién & ham lwong
vitrinite thip hon (72%), sw hién dién cta liptinite
(7%), inertinite (3%) va ham lwong khodng vat vo
co cao (18%). Trong khi d6, cic mau M1, M3 va
M5 khong ghinhin khoang vat vé co trong két qua
dinh lwong, con mau M9 chi c6 lwong khoang vat
di kém rat nho. Sy xuit hién cia pyrit va thach anh
doc theo cac khe nitt ctia collotelinite trong Anh

4A, 4D va 4E, cung véi hé thdng khe nirt phat trién
trong collotelinite & Anh 4G, cho thdy cic miu
than da trai qua cac qua trinh bién d6i sau khi hinh
thanh.

P06 phan xa trung binh cda vitrinite (AvRo)
dwoc xac dinh khoang 2,83%. Gia tri nay, két hop
v&i s chiém wu thé cha vitrinite va cac dic diém
quan sat dwdi kinh hién vi, 1a co sé dé danh gia
mitc do bién chit cao clia than antraxit Khe Cham

4. Thao luan

Két qua phan tich thach hoc, cic chi tiéu vat ly
va d6 phan xa vitrinite cho thiy than antraxit tai
mo Khe Cham c6 mic d6 trwdng thanh cao va
thuéc nhoém than bién chit cao theo phan loai cia
International Committee for Coal and Organic
Petrology va United Nations Economic
Commission for Europe. Tuy nhién, dé dam bao
cach dién giai phu hop véi nguyén 1y thach hoc
than, cAn phén biét ré vai tro cua thanh phin
maceral véi cac chi tiéu phdn d&nh mirc do bién
chit.

4.1. Thanh phdn maceral va y nghia vé nguén
goc - méi trwrorng tram tich

Thanh phin maceral ctia than Khe Cham véi
thanh phan chu yéu la vitrinite (72+100%, trung
binh dat 93%) cho thiy sy wu thé rd cia nhom
vitrinite. Dac diém nay c6 y nghia d6i véi danh gia
tinh chit va kha nang s dung than, trong dé
thanh phan thach hoc da dwoc chirng minh ¢6 dnh
hwdng dén hanh vi khi héa (Bielowicz & Misiak,
2020). O moé Khe Cham, maceral cia nhém
vitrinite chu yéu 1a collotelinite. Pac diém nay
phan anh méi trwong hinh thanh than twong doi
on dinh, c6 diéu kién yém khi thuin lgi cho qua
trinh tich tu va bo ton vat chit hiru co. Ngudn vt
chit hiru co ban d4u tham gia qua trinh tao than
duoc cho la tio, vang tao va cac loai thue vat bac
thap.

Swxuat hién pho bién cua collotelinite c6 kich
thwée 1ém va ciu truc twong déi ddng nhat co thé
phan anh diéu kién khi hiu én dinh, méi truong
nong 4m va béi canh dia chit it bién déng kién tao.
Nhirng diéu kién nay tao thuin lgi cho sy phat
trién manh ctda tdo va cac thwc vat bac thap tai cac
ho, dam lay 1é6n ngip nwérc, tir d6 cung cip ngudn
vat chat hiru co d6i dao va méi treong 6n dinh cho
qua trinh tao than (Taylor va nnk., 1998).
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Can nhin manh ring, theo quan diém thach
hoc than hién dai, thanh phin maceral (bao gom
sw wu thé cla vitrinite hay sw hién dién cda
liptinite va inertinite) chd yéu phan anh: (i) loai
vat liéu hiru co ban diu va (ii) diéu kién trim tich
- mdi trwong tich tu than. (Taylor va nnk., 1998).

4.2. Mirc dj bién chdt ctia than va y nghia ctia
d6 phan xa vitrinite

Mtrc do bién chit cia than Khe Cham dwoc
xac dinh doc 1ap thong qua do phan xa vitrinite
(Ro dao dong tw 2,17+3,63%, trung binh
~2,83%). Gid tri ndy nam trong khoang dic trung
cda than antraxit (Hinh 3), xdc nh4n mrc d6 bién
chat cao va giai doan tién h6a mudn ciia qua trinh
than hoa. Mirc d6 bién chit cao nay cé thé lién
quan dén cac yéu to sau:

- Qua trinh chén vui siu trong bé tram tich;

- Anh hwéng nhiét tir cic pha magma xam
nhap trong khu virc Quang Ninh;

- Hoat déng kién tao mudn lam gia ting nhiét
dé6 va ap suit (Nguyen va nnk., 2015).

Cac dac diém vt ly di kém nhw d6 4m thap
(~2,79%), nhiét tri cao (~31.946 kJ/kg) va ham
lwong chit béc thip hoan toan pht hop véi dic
trung cua than cip cao, qua dé tiép tuc cung cd
nhan dinh vé mirc d6 bién chdt manh cta than Khe
Cham.

4.3. Bién thién maceral va vai tro cia méi
trwong tram tich - kién tao

Cac dac diém thach hoc néu trén dwoc thé
hién ré qua anh hién vi maceral (Anh 5), trong d6
collotelinite cht yéu c6 kich thwéc1én va dang kéo
dai, mot s6 vi tri chira inertinite hodc phat trién cac
khe nitt trong maceral, Sw bién thién ro rét vé ham
lwong vitrinite (72+100%), liptinite (0+7%) va
cac khoang vat vo co phan anh tinh khong dong
nhit ctia moéi truwdmg lang dong cling nhw qua trinh
tién hda sau tram tich cia via than. Mau M4 1a
trwong hop dac biét véi cac dac diém noi bat gom:

- Ham lwong vitrinite thip (72%);

- Ham lwong liptinite cao (7%);

- Ham lwong inertinite (3%) - cao nhit trong
cac mAu nghién ctru.

- Ham lwgng khoang vat vo co 1én (18%).

Nhitng dic diém ndy cho thdy mAu than c6
kha nang dworc hinh thanh trong méi treong dam
lay ngip nwérc, giau vat chat hiru co mém nhw tdo
va mo la thwc vat, noi diéu kién khir manh thuin
loi cho sy bao tén cac thanh phan giau hydrogen.
Sw gia ting ham lwong liptinite trong mau nay
cling goi y tiém nang sinh khi twong déi cao trong
qua trinh nhiét phan. Ngoai ra, sw phan b6 ctia cac
khoang vat v6 co nhw pyrit, thach anh va canxit
trong cac khe nit cia maceral, diac biét la
collotelinite, phan anh 4nh hwdng cua:

- Hoat dong kién tao pha huy;

- Sw xam nhdp clia cac dung dich nhiét dich
tao khoang;

- Qua trinh bién d6i va két tinh thit sinh dién
ra sau khi than hinh thanh.
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Anh 5, Ddc dié’m hinh thdi maceral trong cdc mc”YL than Khe Cham: M5 va M3 - collotelinite kich thwdec lon,

dang kéo dai; M9A - collotelinite kich thwéc Ién chiva inertinite; M9B - collotelinite kich thudc lom
Vvdi cdc khe nitt phdt trién trong maceral.

DAy 1a nhirng dic diém dién hinh cta cac bé
than chiu &nh hwdéng manh ctia hoat dong kién tao,
phu hop véi bdi canh dia chit phire tap cia khu
virc Dong Bic Viét Nam.

4.4. So sdnh véi cdc mé antraxit dién hinh

So sanh véi than antraxit tai Yangquan
Coalfield - cho thay:

Ham lwong vitrinite twong dwong hoac cao
hon (70+90% so v&i gia tri trung binh 93%);

Do phan xa vitrinite ndm trong ciing khodng
gia tri (2,5+3,5%);

Ham lwgng tro twong dwong (5+15%).

Tuy nhién, than Khe Cham thé hién mic do
bién thién ndi tai lém hon, dac biét & mau M4, phan
anh s chi phdi manh cda diéu kién tram tich va
hoat dong kién tao khu vurc.

4.5. So sdnh véi tiéu chudn siv dung than
antraxit trong mét s6 nganh céng nghiép

D€ danh gia gia tri &ng dung cta than Khe
Cham, cac chi tiéu dic trung ctia than dwoc so
sanh véi yéu ciu ky thuat trong mét s6 linh vue
cong nghiép, két qua dwoc trinh bay trong Bang 2.

Bdng 2. So sdnh cdc chi tiéu ddc trung cta than
antraxit Khe Cham véi yéu cdu st dung trong mot
s6 nganh céng nghiép

Chitiéu | Khe Cham | “WYé™ |khi hoal| Vatliéu
kim carbon
Vitrinite | 72+100
(%) (TB 93) >70 >60 >80
Inertinite .

(%) 0+3 <10 <15 <5
Ro (%) |2,17+3,63|2,5+3,5| 2+4 >2,8
bo tro .

('%) 5,12+18,67| <10 <15 <8
b6 dm

('%) ~2,79 <5 <10 <3

Nhiét tri Khong
(k] /ke) 31.946 |>28.000[>25.000 yau cau
Nhdn xét:

- Cac mau M1, M3, M5 va M9 c6 chit lwong
cao, dap wng t6t yéu cau cho cac linh vuc luyén
kim va khi hoa than;

- MAu M5 (vitrinite gAn nhw 100%, Ro cao)
cho thiy tiém nang (ng dung trong san xuit vit
liéu carbon cao cap (Li va nnk., 2023);
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- MAu M4 can duoc xtt ly tuyén rira do cé
lrong inertinite cao (Taylor va nnk, 1998) va
khoang vat vo co cao.

4.6. Y nghia céng nghiép va dinh hwéng s
dung

Véi dac diém giau vitrinite, d6 phan xa cao, do
am thap va nhiét tri 1ém, than Khe Cham c6 tiém
nang &ng dung trong cic linh vuc sau:

(1) Luyén kim: S dung lam nhién liéu cho
qua trinh thiéu két hodc 1am phu gia thay thé mot
phén than céc (Speight, 2015).

(2) Khi héa va nang lwong sach: Lam nguyén
liéu cho qua trinh san xuat khi tdng hop (syngas),
pht hop véi cong nghé san xuit hydrogen str dung
lo dot ting cd dinh (Tremel va nnk., 2012).

(3) Vat liéu carbon tién tién: St dung trong
san xudt graphite tong hop, dién cuc, vatliéu nano
carbon va graphene, dic biét d6i v&i cac mau co
do phan xa vitrinite cao (Li va nnk,, 2022).

5. Két luan

Nghién ctru d3 x4c dinh rang than antraxit tai
mo Khe Cham cé mirc d6 bién chit cao, thudc loai
para-antraxit (Ro trung binh khodng ~2,83%, v&i
vitrinite chiém wu thé, dic biét 13 collotelinite co
kich thwdc 16m va ciu tric twong doi déong nhit.
Ham lwong tro va do 4m thap, két hop véi nhiét tri
cao (trung binh khoang 31.946 KkJ/kg), cho thiy
tiém nang 16n cha loai than nay trong cac tng
dung ning lwong va khi héa san xuat hydrogen.

Tinh khéng dong nhat cia via than dugc thé
hién thong qua sw bién thién vé thanh phan
maceral va khodng vat vé co. Trong d6, mau M4 c6
dac diém Kkhac biét véi ham lwong liptinite va
khoang vat vo co cao, do d6 cin dwgc xt Iy so bo
(tuyén - rtra) trude khi str dung. Cac mau con lai
(M1, M3 va M5) c6 chat lwong cao va phtt hop cho
st dung truec tiép.

Nghién ctru ciing dé xuit cin phan tach san
pham theo tirng khu vuc hodc vi tri via nham tdi
wu héa qua trinh ché bién va str dung than, dong
thoi ting cwdng cong tac gidm sat khi mo va kiém
soat moi trwong trong qua trinh khai thac. Pay la
co s& quan trong cho cac nghién ctu tiép theo vé
tiém nang san xuit hydrogen, nguon géc khoang
héa va anh hudng cla diéu kién dia chat dén chat
lwgng than tai khu vyrc mo.

Péng gop cua tac gia

Pham Viét Diing - khao sat thyc dia, thu thap
mAu than va s6 liéu dia chat, phan tich dic diém
thach hoc than, viét néi dung bai bao; Ngé Xuin
Dic - dé xuit y twdng nghién ctru, dinh huéng noi
dung khoa hoc va phwong phép tiép cin, tong hop,
phéan tich va ludn giai két qua theo hwéng ing
dung cong nghiép, bién tap va hoan thién ban thao
bai bao; D6 Manh Diing - nghién ctru bsi canh dia
chét - kién tao khu virc mé Khe Cham, phén tich
moi quan hé gitra dic diém bién chat than va diéu
kién dia chat; Nguyén Hoang Huin - x{ ly va trinh
bay s6 liéu phan tich, tham gia viét phin két qua;
Pham Van Chwong - danh gia chatlwong thanvay
nghia cong nghiép; V6 Thi Cong Chinh - tham gia
ra soat tai liéu, trong va ngoai nwérc, géop y hoan
thién ciu tric bai bao va chinh stra ngdn ngir khoa
hoc.
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