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Abstract  Coal facies, referring to the sedimentary facies of coal, denote the original genetic type
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of coal, which is determined by the type of ancient peat swamp. After more than 70 years of development,
coal facies research has achieved significant progress, with successive establishment of genetic parameters
such as the Tissue Preservation Index (TPI), Gelification Index ( GI), Groundwater Influence Index
(GWI), and Vegetation Index ( VI). Diessel classified coal facies types into dry forest swamp, wet forest
swamp, marsh, and fen, using TPI-GI discrimination diagram. Chinese scholars have summarized the
coal facies characteristics of major coal-accumulating periods in China: the Carboniferous-Permian coals in
the North China coal-accumulating area are dominated by transition marsh-wet forest swamp facies; the
Late Permian coals in the South China coal-accumulating area are mainly composed of transition marsh
facies; the Early—Middle Jurassic coals in the Northwest China coal-accumulating area are characterized
by the dominance of wet forest swamp-dry forest swamp facies; and the Early Cretaceous coals in the
Northeast China coal-accumulating area are dominated by wet forest swamp facies. These characteristics
reflect that significant differences exist in the types of coal-forming swamps, coal-forming plants, and
paleoclimatic conditions across different coal-accumulating periods. With the discovery of unconventional
resources such as deep coalbed methane and critical metals in coal-bearing series, the application of coal
facies in the development of these resources has regained attention. Coal formed in different mires exhibit
inherent differences in coal petrological and quality characteristics, and thus, the coal facies analysis can
be applied to the evaluation of coal hydrocarbon generation potential, reservoir physical property analysis,
and prediction of coal-associated resources. In recent years, with the deepening research on the
sedimentary environment of coal-bearing series, mire evolution, and paleowildfire events, the rationality
of using coal facies parameters such as TPI and GI as indicators for the sedimentary environment of coal-
bearing series and coal has been questioned to a certain extent. The rationalization and standardized use of
coal facies parameters urgently require discussion and resolution. For the sustainable development of coal
facies research, future efforts should be focused on advancing the basic theories of coal facies analysis-
especially the research on the genesis of macerals and modern peat mire environments and strengthening
the application of coal facies analysis in practical production to better promote the utilization of mineral
resources in coal-bearing series.

Key words coal facies, macerals, coal-accumulating palaeogeography, swamp environment, coal
facies index
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Fig. 3 Triangular diagram of coal facies proposed by Smyth (1984)
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t, B A A R & B (e ST, 1988)
BEAZ LIRS BT BBk BN E BN o B B AR R
VB AR AT RE 32 A=, He b B A Al ) A
FIETTE—ERE BRI R PRI (KIS K
S5, 2001) 5 BEHBRALAZ AT LAAE /R SR IR, Ky
o] 2 2 AT it SRV A ) B L B 35t 3 Y B e
(Chrpa er al., 2023) ; fif: 5 45 4% W w] B 2 3% A HY
WP ES Y Si0, B KW HEA TR L B (B
&%, 1985) .

Mk |

TRV o1 7 Rl BEARR R - EPER b e g 0y
FEM - IR A M EESE A UR GRS I VR e I
E;E FHE KA AR AL 1 BAOETA BEZETN e s ZE A Ay K
1 o —
i1 I PT— o » - R A
fiE Eé% (AL ) SE AL A A SEAL AT A )15 S AL A %fé}i'éj.ﬁi
T gL S R AR TP LORAT 22 TP AL BURAT AT (SR e ]

P 4l [ 30 B VR T AR B M A BEAR B 5C & (4 Teichmiiller, 1989)
Fig.4 Coal facies model of the Neogene lignite in the Rhine Bay, Germany ( after Teichmiiller, 1989)
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b SCAE R [ AR F 5 30 e A O IR LR T 51

2.3 MBR{LFHFIE R AR AR

M ER AL 27 R ORI BT 4 B 1 22 07 3, FEJEAH
Syt M A2 BT LI o s T R BRI )
Uik (Gayer et al., 1999) o JE b i i 5 5 2 8¢
U B oy BE AT I AR A, RS T Ay v AH B8 5 9 7K
AR TIRPES, B i 6 & B 23 & (Chou,
2012) . FEMEIK T, — 2650 R ALY 1 o ) DL 3
fIEHE 28 B P 3 X, A0 R 4 48 B K = (Si0, +
AlL,0,) / (CaO+MgO+Fe,0,), {HX LK 5, 7 5|
B TG AEAE R SE R, E SR K 43 7 2R AR 5 B N 5
FriiaE . EAETY (RIEESE, 2005) , 1 THERY
AR o3 23 RO JC R AT IR B R, DA S
J2 52 B L AR A A R R s e S B2
PR TR S E 2 PR T E R, W
I B e Rk AR N Rk RE TR (P
Sr) & Ht Kot B W4 (St/Cu, Mg/Ca, Si/Ba,
E/ClHl B/Ga) . A fid R BEICE (Mo, U, V,
Ni, Ce. Eu) SRR %2 B 45 bR ) B O FR 0 58 25
M—E R, —MMOT, XL R T S B i 25 1
XA % B AR PR 55 1) A4 Ak B A 5 38 3 2 A TR S AL
Mk (hraxfess, 2018) . AN SEL, ik
B/ fE ke . EFEE HI, AR # S, +S, . E i
CAT AR KA R S B LA R AR B S
W53 HT, At aT LR Sk i I B AR B 855 1 4 A 3 R
AT AR RE R RE ok R A B IR % 1 (R BRI,
1997) ,

2.4 IFRFESFE R AR

DURR 2 40 A AR AN B B R 43 B )2 () S AE 2%
B, EETDNEES RS L, LU
S AT B R 92 0 I BEAR R AR, ST AR B T 0 B AR
o CRME REE, 1993), MEZ TR AR . rf Je it
DA KA 5 B b )2 8 AT DL R A3 A UUAR R BE , ANT
PEALEEAH AT R PEOR (ZE B4, 2008)  iE i
XoF 5 MR AT UORR 2= 40 A, AT 43 A Y ) AR
T, BS54 HAW R AR 5, nT DL R 53 B
A A AT DL 0BRSS 0 B BT AR 4
SRR G IR iR RZ MM r G, B2
TOUJE AR A U0 AR 22 R AIE B AT LA S e 2 T8 G IS 7 oty
HOBE L EREE L M R A R A SRR R
HEM—FRINEE (Lueral., 2017) , B2 Tt 10T
22 R AR IS A ] Dz e g B 7 2k R i BT, 34 AT LA

FH R A B 58 B84 3 72 b B & 2 ) — R B R ik g
i, FITFIRISZ D BB PR R B i o

H AR T & B 2, TR A2 7 b 2 27 i
FEBEF O R B, ZBSRZEE AL
LR 5 KRB Z A K&K (Dim et al., 2019; Li
et al., 2021; Oplugtil et al., 2024) , T AW TR
E S UL 22 B R BRME T IR 8L (Diessel, 2007)
BEREE (2014) DASEIRA R 0 JL 2 R B B X R
— R B R e DE R 4, R TR R
MUTRRIE AR, E N7 13 TR 5t L KR RE &= A
Rl UURR P R e R BE 3 A Fi AR O BE AR B 2 T ik
PRI T IR AL S, 3878 T Bl AR 2 0 R B DR AR AE
FOURREE AL, FFHE TR P A% 2L N BEARE AL S5 78
FEIRBRFE SRR o

2.5 WMF|UARPBRBEXNS L ERRRBE
X BRAC R TR T W T 5 AT LA Lty A8 IR T 5
T AL, AR A BEAC R 5 TR iR 46 JRE )
I, LB IR (LD 4, 2002) . 9
3 32 R AE W I P e 5 M R B X U,
WA AR RNV Wig e s
VAR AU 24 BIE 5T, [ I % 3 P DR A IR R 47 - )
L ERESEACE A (RS RAE, 1997)
T R DY 7 A L RE JE PG M5 T2 i A DU = £
ML T EH — RINE)ZE AR RIR, XL
BATRIEEER L A3 KA A H AR A A
hE, RN IATRREES IR IEEELL
X4 o Esterle FI Ferm(1994) J B2 3t [X 8 5 28 U A
i ) RV 1] £ 70 A 65 AL, H O T 22 K B
U6 2 BB e e 2 — 200K B A U6 e — AR JB A 8 ok —
ARV A (B 5), M b, 55 AR U ¢
WL T G, R T A R R AR 2 O3 (AR R DR R e g
A O3 A A S TR AR AL T R A e, IR
AR JFE S g ROREAR ) o 1) Je Gk i/ 1) 5 LRFALE o
PO L, A AU AT AR I L TR A Y
A X MU R BRI A 55, R
o] AR A R R GE . X — R UL e i b B
THLG A pH (HAEACA TP R, X 2
Oy NG A TR ZV R o HR 2 A 20 AR 826
TUSE PR B BRI, 3 — % FO AR X Fo AR A el o
R L T Y YR AR O A e A R Y
PE BT P ZEHE— 058 (AR MRS, 1994) ¢
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3 EREESHEREERER

FESL PRI IE AR, i )32 A A 0 B
TiERE R EZHO T, XL H S HRYE 2
TRORE S AL 0 1) A RS O S T PR 6 B R A5 4
2 B AR S KA Diessel (1986) 1) 45 44 fR 77
FERC(TPL) FBEE AL FE KL (GL) | Calder 2 (1991) 1
Mo R K B B (GWL) A 45 % (VD) LL K& Har-
vey Al Dillon(1985) f& &G L (V/ D).

3.1 TPI# GI

ZERPRAFHR R (TPL) JZ 48 M A 45 M iAW)
HA GG ALY AN Z W, RO 78 A iH
PR AR I 8 52 s R SE A E TR R EE (Diessel
1986) . —MIGOLT , M mILRNS, HEEa T+
M S B AR S A A5 T, IR B 5 TP
R MR AL T 585 A AL I . — B A 2% 1
T, MemPER) TP AR, —SeRRIR 2 70 0 4R
WIS JRIR, 20 TP (A K. TPL AT 1A R
. (Diessel, 1992) .

LM PR A 4R H(TPI) =
RS M + RURS R + R+ R
HIRH M+ RN + AR + A

BERCAL TR R (GI) ZAeBErh i BERAL 4 0 5
2 A Z o TEMBEAE S R, R FERY
BUKREEAEAR RARBE B2 me 1 A W 5 AR 1 B I Ak 1
FH, I, B A s ) (B AT L S i Jé 2 Vi 2 o i)
KA e A AR 0 VAR ) 5 AR 1) BE IS AL AR B ( Diessel,
1986) . e s 18 P W BT K i, JE B Y 5 ¢ 3
B GUE s [z, U5 id FEAL T AR XS T 4 1Y
Wb, BRI GTEE/N . GT T A HE

(Diessel, 1992) .
BRI (GL) =
AR + B
LR + X LR + VAR

Diessel (1986, 1992) 7EMF5%# K A \WV. Hunter
Valley &L ABERS, FIX 2 S 802 T TPI-
Gl &l (& 6), HILAie kM AH bR 35 5 100 36 55 1y
KEZ . =MW, £ T =M-FEE
TGP R LA e B R R o B S A A R
fit, ARZHEEKZMAATHLOREGRZ , X FPER
BWRFEARMBEE (& GIE, R TPI{H); 4k
AWM IR ERRE R =AW R Z B, AT
AT RTE oy STERE 2 AvE= SN N e SR ) NSRS S U R 23
UF, () I B 7K PR I AT S 75 24 5 A4 2 22 AR 5
W, {57 G KRR, TPT I w5 6 Al v B
JE R B AR R B AR, BERAL A Ay b, A
SR 1V ST A R R SN R A, TR I
BHAMIREE GLAE A TP {H 15 FAIT

3.2 GWI #1 VI

MR KRS 4R & (GWI) FH 2K 278 Mok 7K X
Je R R AR B, R KA /Y A2 AL A ) 5
(Calder et al., 1991), —RIEW T, HH o 2
oy R RE B R AN R, RO DT RR BRI
YRR KA, B, FEYH S EER AL RR E B A TR
., FECGWI H K m. GWI HITF 4 & L it &
(Calder et al., 1991) .
W ARRFHFEH(CWI) =
BB + By
MBI + IR AR
AR R (VD) BEABRRA ST HFAARRR
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GI

Mo M, 878 W SUBEAR ) 2 7Y DL K AR ) )
TRAFRESE (Calder er al., 1991) . 41 ¥ 40 i
WWIARE /N . PRAFFEE Sy, VI8, A
JEAERE ) HAT B W AR MR TR, A S, BRAIRRY
VIE U5 B SO ) 5 B AR 3 DA G . VI
# P8 (Calder et al., 1991) .

HARIEH (V) =

SABR + LAUR + F LR+ RS + AR
IIRAEAR + WA AR + EIERER + REAR + TR + AR

Calder £ (1991) . Calder (1993) 7YE#F 35N
Z R Cumberland 75 M 0 A7 7%t A BE I, 52 FIX 2
AERC, ST VI-GWI I f# (0 7) I Fil ke Rl 43 4
Fo BLVI=3 %)t 2 Ml e RUATREE, 235l
VI<3 AR EEM VI>3 RAHEE . BERALL 7> & B
) 38 A0 2 B b KR o R A 0, BT K T R
ARG AE AW KIBERYG . CWI<0.5 FRIBEEN
HIARMEZE TR PE R GE, 0.5<CWI<3 RRMEFEL T
FR 7K B 25 T P8 1) K I 20 2 9 0 vh B R R 5 B TR
M, GWIETE 3 LA bW 5 Ak S v K it 25 1 0 75
ARG, 18 3~5 ZIMUERIF Iy WHnE &, M 5
D) 3 735 TR B /K W T DT TS i o 0 o, X U T 5
ool AL AR B R AR VIR E .
3.3 V/I (iR1EtL)

BitE LR T 2H S P8 B2 3 A LU fE (Harvey

and Dillon, 1985), X — (A BE s Wt T 5% o 41 Fn 15
T Z B W) & AR, A R A RO T

100

BUKRAIR BORFRMIR PR

St Sl AL 25
; [Ed) (1(1‘)%/%
© WA R A BRI
BRI
1 ]
S DRISRES e o7 AR MH
0.1 T T T T
0 1 2 3 4 5 6 7

VI
7 Calder (1991) VI-GWI & fg#
Fig. 7 Calder (1991) VI-GWI diagram

Je 18 P AL IR PR R 8 AL o TR BT R G 41k
FUT, BRAHE R, VI—KNT 12, b
BAE 1.0~ 1.5 ZJu); MMIAE LG B0 1 38 J5 26 10T
WAL T2 =, V/I1I—KT 2,

B LA b JLFh AR 2 BRI A A, 4R R AR
(O1) . ®WehEde%e (BI) . 2z Ab48%0 (FI) . M
R (WD HEUsE (T | wsh k4% (MI)
PL B F=T-D B . = 70 1B fif 45 1 Bl T ok 2] 43 BE AR
KR (E 24, 1988; Petersen and Ratanasthien,
2011; Sudrez-Ruiz et al., 2012), X b5 A K |
A3 2 {8l T A1 B T P B 58 AR ALE 7 2 Bl 2 O i T
ER AT 7 A i, AR IF 5 DCRE T2 118 52 B 1 0 126 HX
IR R AR 1Y) 2 BOR 3K B 08 & 2 A T R B B
i o

4 HEFERERKESNERSFE

RN Y KA FoR 55 32 45 T3 . A 36
SERAE YR AL A A (BB e LA, 2021), fEHE BT
Drsarh, ARyEE R B 82 8RR R R AR
ARA T A A AN ] I B A R ) SRR S R O
PRy A B 2 5, AR5 LA 3 T g B B B ) 2R
PR B2 1 B e gl o b B RIS T,
o A AEHT A AU A R R A, il SRR
SREESRUL, Mt —R &, oSt B—
R DL B SR 4 A SR A SR A T o
(8 (% B £, 2016; % B, 2017; Shao et al.,
2020) . AHF5E LA Diessel (1986) AR =Xy Jk
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4.1 BARHE—F S EHEET

MR A1 At — 7 A A SR TG BRIX LA AR
TR DX K 22 3 2 i B LB 30 7 SR £ O 3 224X
Fo SRR Z W A AR Ay et — I A AL TR
JE R L X (P 8-a) , MR B AL AT AR
g B H L EERYY . R ERAY . IRERAY R
R SE R (Wang et al., 2012) o XSRS
TSE H 40 o DK AR TR . PR BDK
AR AR L WHR AR A . TR AR PR 5
SHPRAL(IE 8-b, 8-c) . BEAMIHTEE R Bl
b DX A ¢ A — B B R DL T R AR
MR T, BUKSEARBFE—BDORBRME R BA K

Ho

4.2 B-BHEERE

Hh ] 2 T 11 SROBEAE P 908 IR IX LA A g SR X
Oy EEACT o AR X AR R A Ak IR A
WIX(E 9-a), WAEMEY ERZAEEAR, A, H

ERARFIDEIAMAFEY) (FREAE, 19905 JEERNIS,
(a) (c)

2011) . #ERgHL X TPI-GL I FFAE (1] 9-b, 9-c) 5
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PERB SR MARARAEY N .
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R — R 2 R 2 A AR P L XA
SRZH W, P X AR — R DT P —
LR X (] 10-a), fRA NIRRT (&
AF, 2023), BB RER R R D AL T Y IX R
(FAFAREE, 2022), DIARA A, HBRAN . fa kR
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TR 22 Wt 45 H AR B Gt S 22 2H A BT 5 2 4 o
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BOKBRMAB A £, HRARIEEE S EELH, >
B4 IR R T I (225, 20105 Zhou
et al., 2018; {4, 2022),

4.4 BEREHEMESE

LR AR AL X R & i, W e
MR =LA A R A, TR RZ R R 7
AL o BRI AL T — R X
(F 1-a), BB R, B Y LR T
YN BRI AN T . AR S R T I
A~ 11=-b) BB TPT {E AT GL {24 42
w, KESPHRRT 1, Hof TPLEATE 1~10 Z
] B =T AR A R AL, S
ST LA I AR AR T AR DR BRI N,
PRz T A2 3 SR T A R A E AR
AR I (1] 11-c) o

5 SRS HTRIRN A

5.1 HIFEME SRR
TE R GV I & e 2R mE, AR 3 A7 T LA S B

Eivs 9 S IS RE S R o R 7 S L UL E SR
B (fRWEIEAE, 2013), KB MR PRI, N
AT B RUTIRIR B A I 58 5558 LAl (181 12)

TR A & OB E (Je R AEk) Y
2 E b (AP SCAE, 2022), [N b E)E BEAR AL
Fe 5 AT LR iR i A 7 . RS RS S A LA
A A BRI A8 bR, A B T 5 G S 2 ) T
BT P 7 Ak 2 72 ( Sosnowski and Jelonek, 2022;
Wei et al., 2023; # fF I %, 2023 ), Kumar %
(2024) FEHFFEETEEPGAL T Barmer 3ty i 5 4 4
W, G B FA LA A b, R ek
HERE VNG MO o Y e RE eI R NS ERE S R R (U
i, GESE TR OE AR R B P R

BEZAS B 2l BRI Rl AR R IE R A
(Karayigit et al., 2020; e X455, 2021), @iFHE
A= )k A AR bR 7S 0 1 4 B AT LR BT AT
FER . KMRERE | S Ak I T 2% P s o v 22 55 4
K, NI HEAT T8 3 A2 W B % 1 52 0ty B 35 11 o
(Mitrovi¢ et al., 2016) , BEAHZ504s &6 VL ek 1L
5L fUBY R bR K TR R R AR 89 22 A R 0 B R AR
SR A T F0 3l PR 05 00 A 807 ik (Celik et al.,
2021; Panda et al., 2022; Hisham and Zainal Abi-
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IR JFCRTS | ) R AR i A S8 B R o figk e AL 5
FERRAS 4% i G R SE AR AL 43, s IR R I
RRAE, DT 42 i 5 &R il BT IR B B BROT R
(oK M6 ® A, 1997 REMH B, 20215 4253, 2022;
Flores and Moore, 2024)

TREAE Ay TR U5 2 T LA SRy A SR A AR 2 AR AL
AR, R RGAE S, A R A B A
AR R T, MERE (RES) #HTHEMED
Br, RIS BTIRIT 6 i A T BtZ — (Guatame
et al., 2023; Li et al., 2023; Kong et al., 2025),
Damoulianou 4% (2022) TEWFSE & MEme o & A
PUBTHLAR IS, o4 A W) T8 R L 2 K ws A L
B viE BA AR A T, R 2 )5 32 3 89 3 Bt
TEMTRE A AR, (HAEHRBR X S/ Y 22 57 )
RMAE—EWE N, PRBEAMRGIME AT
HEamR 2 N w A P s B AR SR RE ). R BRI
(1997) FEWFFEnt iy R 2 a2 B R B (g it
BE) W, R T TR TR R AR EEAE L R AR DR S TE
PEAR . TR K PE AR FEAR . TP RE K AR AR SE 4 FhBEAR2E
B, FRAr BT T [) BRERH 26 AL A A B b BR AL 2 RRAE
KPR PR A BKBIEK . BB, =
TERCHL, AR Jedi S +S, | BRI D S5 U A
R ESE T, Ul B A [5] f0 B AR 28 T AR iy LA A
K25 (RIS €&, 1997),

[FIRE ,  RREAR o I 2 2 1 35 L= & U L B
SERRAE (REAIIESE, 2008; Lu et al., 2020; Lou et
al., 2022) . SP/K 22 W 4 AR 7 B 48 )1 R B2 AU H
2 SRR RO ST BOR AR BRI 5 1Y
N =MAPP RIS, B S EE R R A — Bk
By, BERIERER Bt LRI K 23 = A A
EAERER (B, 2014), BRARKWATS
PG RRIMOC, JEm 25 THAR LT, BRI
TR AR AR ]y =, RETHBRAE L, HA
LR, RILL S TPTEIEM S ; REAE B K
YRS , eI AL A 1 A5 AR 4 41 23 I 2 AL T
&K, JE AR FLAE TR 0 L R DR A7 A R 4 53
th, TR A IS TS A R R R S A 25 2 v i R
fLIE OB %, 2023) . Chang 55 (2025) fii A
HERPI T R, XHEEM AARMT (GR) | IS

2 (AC) FigMzH 73 (CNL) 3 Bl 3 {5 5
BEATOX T, 31X 3 I SH 45 2R 9 3 11 23 A AR AT AE
FH e, DT TN H 3 0 AR ARIR A L SR AR
PEAHRI DK A TR AH 3 FPBEAR L, 15 75 2
RUBE b B AR AR AR AT RE

5.3 EhxELESHLITEEETN

AR, BHE RS HESET N BT
P (Ut SR, 2020) , BEAH 247 AT LAAE 4 i
XETTREMRBZ P EEMEMEE TH, FEmik
HIHEIRET A R E Wb ER A2 4 F (4 pH {H .
Eh {6, AHURER KN 5605%), R AMH
PR T 2B T Z TR . W, U E LT
o

AN TR AR 8 i VR 13 B 58 2 A [ 25 780 ) b 35K {27
W, BIOCER TR Z MHIT & R B, W AR AR 2
FVE R AR I B K TR B8 T s R JiE L & A ALY
FRPEFR B, TEX RN EREE T, AHLE (OO0 H 2§
B ) X4 )R B A O 4 A T L RE 1, A R
T U, Ga, Ge FFuHR EE (£ XIESE, 2011; Dai
et al., 2012; FICWESE, 2021) , w RSP Ji i 5 K
Pk sh R, A LfEARE, &RocE el Ay
EXEE, g REWANE LT Y (NEea.
DHRIA ) T8 T B8 3 4 W BT B, F 4 Li B
E5ME T Y& RS A (Sun e al., 2022),
Wang % (2024) 57 71525 EIE 6 5B A A
HFE—R AP FE—F S AR AR5, H
MR Ge AR K FEAG,  [R) B 25 45 VA R 3 M
#r, RISRZLAIE B AE IR S5 VE A R T Ge &
. £&E (2019) WrREMAR——FRE
HEAT T BEAR Y 2 B 45 L RO 4 A, AR T S B A
W Jb Y JE [l P, O ST R R, TR IR
AT BT 5 1w Bl AH T 9 2 MRV B AL R B #, L
e R AKAE I, TR P RREE, oK A
BN EY S 2, Li s EKFm, =
PN IR BE K 3l T S5 A 55, 0 15 52 i v /D (i A
Li &A%, b = 7 B 85 i T R iRk KA
it Li & 42080, v 2 K AR AMRVE B 10 K A o3 4% 1R A
KB I o EER R i b, R AT Li E AR IE
W,

5.4 HREEZSELTA
T TR 1 ORI P 2 58 R U5 A I o ) P v



kM K

58 + W E

F & 2026 £ 2 A

Jim (EARESE, 20065 EXWISE, 2023), B
EAFHEB (R M P 2E R AR ) S R
L2 VE BT R LA, M TTHE T EAEVELE . Fe LA
TS R B o BEAR 23 A7 7E T e R T 45 Y
I FEA B T R e (AT Sy, DA AR B AR Ak 4y
e T2 TF S AR T il o e R [l i R

R LI R A 28 TR R T 136 P 050 02 52w o v A7 BIL B
FRIER B R (X R B 55, 20025 Jf BRI 55,
2025) , JEAHBITHE R AR Y ABUE YRR AN R, O
RREZE TS, AT R 2 /B 5 R R
[l o TR B B R A ET R,
EBRHEAEICR (WS, As, Hg, Pb %) FIL
WAFILR (W Na, K, Ca, Si &), HAHHHG
Bl DASE b Z R0 W A A F TR & 4o Hrp S
WA Z WKW TT R, 2 NPT W 1) ¥ K
AN EH%E (Chou, 1990; Liu et al., 2001; Shao
et al., 2003 ), #B 7> Jy w5 B T K B A B
(Querol et al., 1996) , 7£ 5534 J5 F1 55 B8 19 2514 T
IS R E R AR AL, BP As
WA R A B P, A S5 A R S AR ) B T U
As, BRI R T As B R AU O X AR 4
2006) , X g HEAH BN AL As 19 34 SR AR T K

6 SRAENF R E R

BER AT, JCHIE B 2 B i S 1R N 5 A
DURBETE P R 20 )2, B2 T HER B

T
KA BT
AL A
RAFEE

st
FAE
R Iy

[ 12

WEFERH A 2L Al T AR o ST4FR, B X & BEOTRUER
B WAL AWIRA . AATHTE K B )
P2 B RN Z BT I ASE T A R, JE
SEA R AR . AR R T
T REAR 5 4 5 e R SR Z DURBGR B8 A 19
FHAME, FEANEAT T Z MR, Dai
(2020) BN C A MRS HO5 ik DEE A, A
NS BT EAATER Z L, s o B AaUsEs
oy BN I B E I . A AT AE 2 o
SRHYRFAE | AR 2 BnT BE 23 DR O 4 288 YA [ T
P25, DRI R — B REAR 2 ROk 2 UBER P
HEBA R KM R R E, Diessel fy TPI-GI 5 7 /&
B8 R B R K N Hunter Valley 2319 —
B PLAARESE A, ANTE T AN () A ) i o0 o
FER M BE (Dai et al., 2020), AR L4 (2021)
B BEAR Y g P R AF St i, R B e TR
AHRE & B AR G L B ) 22 U JREAR 20 T 7 [ P AR 114 o
S, RO R AR b B PR ST i )
PERT, TRt i 3 7 v 8 i 2 o 19 B R i
JIr LAAE IO P AR 2 Bt B 24 L s [ AL A e A

6.1 [G) 58 HAF0 3R IR X By PR 1

B ATZ N SR — A ) AU A [7) 3RS0 = 3R
DT B4 B2 5 HL A AR B 5 2 R T
Jit. Diessel (2007) A4 At 5z 9] 41 i 1) 2 KOs 1l
(TPLFN GI)  J2 o R A I 7 P Ja R N i) & 4l
FOBERE LAY, Xk T H At A 01X 2 B AR i

TCE i
I AEIE 2
R %R
W

RN T
)

SR B0 R
Fig. 12 Applications of coal facies
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] ERF S0 £ 22 T L AEL 0 A R A S A ) R LA R AR R
0 R RIS T AR ) RE TR S R BE , O 2 A HA fi
Mo B8R (1996) 45 T H [ A [A] 2 500 A 2R
DX AR IR ST R 20 e A, A Rl AR AR
JCHEFRIE LI T, BRI B HL At R <5
FEUE A, I BT R R 09 e TC I, 1 AR
wAERRUG, Rl A & S AR TT 6 B 0% %
PR, BERY N R T 2 m T ISR, T Je
IS R — 3 YR METE 25 SR Lo A E A X, 3%
R LA, RERR S5 phy B vty 2B A 18 Vg Bl e 9 A )
BEIET- I = A YN iS5 i) o O AR AR T AR AU
Ko L INEL D Tl A T A

DA b AT 5 150 B A SR SRR X T ol ) B
R BA AR OB RR IR, DR BT T 2 2 e
JZ I B BRI AN AT SR B Wil . SRR
S R DO AR 2 200 T e K2 R AE T, A1
TERTSE TAF H AN BEHKS Diessel . Calder 55 A4 9 45
FH S BUTRT B M e I I AE T W S8 O v, b 055 1
JSCHEAE ) A0 BT R B I S A AR AR, P BB [ 3R
SRS SR DX T T JSOBE PR R R A

6.2 1ERRAR MK E D)@

b B A 8 E 2 AR Z0he, B
TS 53 S A 2 1 PR A 7 3 g e, U
SRR B N o A8 T 2 B0 A TS FAR ) i
oA KR S B B A ARRL, BDEEk B A A
LB B 2T 4 R AR BT R (B ke F ek 75 2%, 19795
Stach et al., 1982), {H & H J5 2 76 A FI 00
AR Z PN, EIBE S ZHM (Stach
et al., 1982; Taylor et al., 1998) T\ Mg 4 5
J& R YITE Ve iR R v & 22 R AR AE RDE L), £
15 S8 AL B i B T T AR AR o, H O R s g
(Scott, 1989; AP X4 2024; Sun, 2024) AN
BT ST 20 32 B AR AR KW, SR YR BT
) AR B IR B e 7k J= b 48 AR VE RDE i o 6]
W, A I B o i) — SE 1 57 20 3 AT e e BT LYY
s W iE s 9 7= % ( Moore et al., 1996; Hower
et al., 2013)

P 5T A AS TR B PR P B e, X AR 2 00 T
PRPEPE R T PR o BT A A S T T AR 2 8
S3 A HT SR M B A i Ao i A 2 DU ER
B, WE e AR R A K Sl T BB
MR GE AN R PR EE A BT 25 A T i 1 ot 4 R

AW 25 . B K A AR RS 2 W I A2 TR BR B
MR, T 2 KA . X
R MR AR L A 2R (Zhou et al., 2024) . NI, 14
Jot £H B i DR R S SROREAR 2 B0 AR D8 E
B 1EJ5 FO AR 2 800 0 TR R e i), BB 3R
D& PR 45 R

6.3 HREESINERMEYXTEE TIE

AT R AR R 5, 2
T LSBT T BUAF 00 3 B A9 338, 45 45 5~ L
LA KA M5 0 R AE I 8 22 0 AR A M SO
o “HAap EAEAE M B T AR oy )T
12, RS A vy b ST AR P R Rt B AR i R ) e A
Tz —, AR M IR P Aed P s I8 W 2
FFTERATME (Hawke et al., 1999)

FEHABXS REOFE, WTiARE , X
Ll A A AR 00 TR B B A R AR — 3K
o AHZEX TIRBR UL, X — KA I A — & W,
A B PR A i TR A B AT Y B o AR LB SR
T, RERSEE Y S TR Y — RS AT
EMRTHY—R T Y — T Y (M MR
AR, 2007) 4 ALK BL, AR U AE P AR B AT
LR P AL R R B B A A, IR B R A
YO 2K, HI TR 5l OB R 5 52 4 )
N ARV VR, R 2, TR U2 Y
TR 5 AT A TR R LU B 2 st ok . — A~ i
B B 7 5t 2 BE R B ZE B B (8 & X%,
2022), ERHRUEINAZIRE R A RNBEEZ, B
MOX SRR B Je SR N =B A R E R E TR
&, BN R IBES, 10m DL EMJRKZEC
2, (Ryer and Langer, 1980) ., [ t, M ¥4 Hh
Bl s RBERE, “¥A4wl” WIrEEm e b ke
AHLTT T ARS8 A B 24y Y8 e s RS A 5 3
PRV BB B 1Y I AL A= o I, T 255 5 &
ZEMPIHR, # ARG, XA
AE A 3 BEAR R 5 5 il e i MR 52 A Y ] R
KIE,

7T KHESMHARHRE

A S BN Diessel (1986) $& i =4, 40
TE 40 AR R, AT AR T AR 2 B S 4L
T o0 M A 6] BUBHR T2 iU I o Aok, SRR
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[ R B8 45 B AH 2 B A O 1k AT el ik
HEARZ B & AL RIS A6 i i 155 R i ok o T
BIAE “BRiB0E . G AT HARMHE SR, R
VR B ek R R RS I, BEARAE o 2 B
MO R B R, RRBEERE (F) <.
B rp oK i < T A M AR BT UROT R A R R 4 T R AR
o BEAL, JREAR IS My IR L AE BT SR BN L oty T 5
(A A R i ok 4% AR oty T 5 o e 8 A o

AT IR AT BT RS K R, AE A ST
AR AR 2 P LR LA 5 1

1) i il A 22 2 B BF 52 07 0k 55 45 A & S B
W BRFT 5 A 2 8 o TR R R 1 A
2%, DU 1 b s LRRREAR 20 Hr 75 35 A SE PR T 58 AT
WRESIF B RMZE. 5. G0%. HEY
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S5 T SCHE BN IR A I, A" B A 21 nl i A 45 0 5K
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FETAE, BIAAS [ SR B SR A AN ], ] RE R 2
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