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Thinking and discussion for some problems of geological survey of coal
measures gas

QIN Yong
(China University of Mining and Technology, Xuzhou 221008, Jiangsu, China)

Abstract: This paper is the thinking and discussion on problems of geological survey of coal measures gas.

[Objective] The concept renewal drives the new geological survey plan of coal measures gas (CMG), and the new plan drives the
breakthrough of geological survey of CMG. [Methods] Review the geological survey process of CMG, differentiate the basic
concept of CMG, summarize the key progress of CMG research and exploration, and then put forward suggestions for CMG
geological survey. [Results] (1) The geological survey of CMG in China has gone through four stages, there is no comprehensive

and systematic understanding of CMG resources so far, and it is imperative to find out the situation through geological survey. (2)
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Five basic concepts of CMG are identified and analyzed to provide reference for accurately defining boundary conditions of
geological survey. (3) Four key advances in the research and exploration of CMG are summarized, providing reference for the
selection of geological survey basis. (4) Five principled suggestions for geological survey are put forward to provide reference for
determining the key points of geological survey. [Conclusions] The geological conditions of CMG are distinctive, and the
geological survey plan strives to be targeted. The geological survey of shallow CMG mainly focuses on verification, while the deep
CMG resource is the top priority of the survey. It is suggested to investigate the potential of deep coalbed methane resources and its
scale release value, and establish a prediction and evaluation model for key attributes of deep coal reservoirs. The traditional
constraints on the thickness of a single reservoir need to be broken, and attention should be paid to the ultra— large scale
accumulation and high permeability conditions focusing on thin—interbed CMG. The gas volume test procedures and methods of
coal measures reservoirs need to be improved, and the application scope of high reliability calibration method should be expanded to
promote the geological survey of CMG to close to the development effect. The potential of CMG in some basins that have

previously "leaked" should be paid attention to, and the potential of deep basins and basins with poor coal—bearing property should

be investigated.

Key words: coal measures gas; oil—gas survey engineering; basic concepts; key progress; principle suggestions; China

Highlights: Taking concept renewal as the main line, the basis and progress of geological survey are reviewed, and the suggestions

on the key objects of the new round of CMG geological survey are put forward.
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Fig.1 Brief history of geological survey and exploration and development test of CMG in China
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Table 1 Critical depth of saturated volume of coalbed adsorbed gas in some regions
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7 L T, 520l SR A b o PR 38 Sy
HiR AR R HB N SRR R B2 AR AR Ife B
TREE 53 Y 7 T PR 26 22 pRSOG 2R (3 55 56, 20125 8%
ARUE4E,2012; B T AIHH L, 2016) . A5 HITE 3 Gk
F’ TR Ty HB I RS AR ARL, DUPIEE 384 o= i A
RBE AR s A IR B B 2 T ) R v ) RS AH
B, DU bl A AN I SRR R AR R 5 2 b Tl b O
B B 1t 157 7 S RASARRL, DD A% B O i 2
Tofs JSE 110 15 v T A8 96 5 200 SR E Al b S5 % R AL, DUl
T VR JBE it 1L 1Y 1 37 7K S5 PR R i i AR R . gk
UL HZ A& SHIRZ RIS R S R
N 1% M JE R BE b 2 R S Xt I B 2 5 VR
(255 I PR B I X FPZE AV ) 6 S
‘##ﬁﬁkﬁ,&%Tk%FZ% i EE i
a5t 2 ) AR [T RE A AE I AR B, TR R A T2
%uﬁa)ziéjﬁ??:;’ HHLUFAEZ , XA T L5
TEARARSAAEZESR . R AR
T, bty A U 2R T W BRI SR AR AR AE 680~
880 m, [l TOC % 24 iy 1M 3 K (S M F-45,2022) 6

FERPUALE THIX , LC1H R A s G pr gL 5 2
2R TUA M B 1 DA 880 m DL F9<<0.5 m/t 2 ]
R F) 1000 m REE #Y 1.5m/t 247 5 W2 Bl pE R
B B I R BETE 1100 m 2245, I IR BE LA 2 i

@E%{ﬂ“ BT R 5, A I AR B S B

e R 1 AT S AR (4 7255, 2023) .

2 REPEESBESH %

TS BRSO 5T 2 PR, A T2 R R4 30
T I B (Z2 BB 45, 2005) . HHE /R, TR I LR
JEE DATA, b J2 T B 5000 07 20 T B e, 2 R B 0 555
T PRAF A B DO RS2 0 B S L D S B 2 3 v
E— AR S 06 S TR, /R Z b A I —
PEEEAE 400 m ., 1200 m 2000 m 3G A B 5 B
FEM 91% . 70% 5 2 53% , TiF 5 <t LA 2% .21% Tt
2 37%(ERHT,2010; E 145 ,2021) . HA AT
N, R R 2 M R AR B R 2 5 A AR o 2
B A R 3 5 5 M A0 AT I SRR R e 5 i
TR B 3 57 AR 2 SRAT S 18 B LA LB 52
AN é‘7kf@%ﬂﬁ%l%%$ﬁﬂﬁ(Eﬁ@%,zms)o

WAL BRI, 85 R R 2 R i
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SRSEBIFTUESS o 10, SRIK 2307 2 M AR 1 % P X
HeTB24 K I 2 8+9 5 I Z HETR 2100 m, 4 T4
JZ G AR RS RNt IR R, R R HER fS
WA, TR R B 35 8000 mY/d, AR PR R
6000 m’/d 22 A7 Z M ke T R, BLIS K3k 8 A A 1 1]
BHERFTE 3000 mY/d LA b, JURUE T 3A 7=, 7
2 A DL SR G R i R U, TGI8 SR R A I
IR B ™ Y 2R R e A . TN, Gie
JE HITR AR IR 22 1 b 2R 2R A 2 o W R 1A R0
VR EE R 2k 2000 m 1 & 7B E SO (B AREE
2021 ; 4 RUAR 45, 2022,2023 3 4 545 ,2022) , )
7t DA ) A i 2 S LB v L LA R R
Az PR L A 3 8 R R A B RLRAAE
E— 2553 HT , 2 SRAE S R IR B R A e ¥ i
B RS R AL, T RS Dy A
A Z B9 T O ZR 0T 48 7 WA A 0 1 B 2 52 i
(3R8%%,2021) . Xt AT R, 76 H TR RS 250
SRy v PR Oy RN 4 B0 S 8 SR 4D
e, PRI ST T B BE % B — e ) — R BE AR TR K AH
AT , K AR 4500 m T S50 T L2 R
FE ot 118 485 2 A B AT /N1 2 R o V2% R o 7
IR FE ACEATS A W 38 B, ELA i ™ i ik . ik
FARERR ST R I, FEIE— AR A 2 R 245 Y o 28
JEE TR 3 348 R S 2P0 DN, Wi 5 A R e R X B 2
S NN R A DN TR S TE TS I i ki
2 2 o EE e DA i 5 7 — TR B = T 14 e 2O R
17, TF B AR FR e D i s SO e (R 2) .
IR R TR SR A A B
SR TR 2R T RIRBEREsR T RS
145K 2 R, — 7 T 4B 7R X B R R TR R R
TR B = A E S R L 5 — T U

J2SRRAE AR B R 2R < O R A T 0 2 B O
WS —,
43 BREBESSES

T 2 WA FCR R i R, IR — Y
A R ZEBIRA AR, R TR R
L G AT BB IE o BN, Y0 7K 73 1 0 SE A oy
B 2 e A HE 15 S 3 52 R
12 800 m'/d 2247 53 H 5 BB 15 5450 )2 1 2 HE
K3 SHE FE SRR T & 2800~3000 mY/d,
n, B V24 X2 2 i A HE e A R
BE2 AR B2 | oA e 8 2800 mY/d, B
1200 m*/d Ze 47 5 SR 5 B0 B S B AR vh—
BB 7S B e AR R 1000 mY/d, F2 A 500
m/d A . TR, AL EIR T + 1<<1” B RAK
R B FEA R T, BIE TG R 208 T
AR ERRG (FEBES%,2008) , LRIETEERS
R Z A5 R AL S 22 5, b4 i T & B
FRRGHRAMA ML, 48 H BB R T IRER
AT R %k g b R Tl (22 545, 2016) .

) R B R LI IE st — R R
T BT TR R e A = R RS E Y
[ARG R B IRA R, 2R A BUE RS S
S RN T S N =9 = =t ol 51 B R N S S 2
AFZB AR EIPRE 57 MRS E SRR
(Shen et al.,2016) , #FR T SF X —FERR M2
DUBE I sk a5 5, B R S RAF S g 25
A ZHRE | ORRLN 5 8 BLAD SR B A T) 5 J
RUTBUTFIIE M AR, S K R E L
(ZFB,2016;Z%5,2018), ML, Al 27 s
JERELE HUAf S AL E BT N K B &
A 0] A8 A S AR ) R G ) 3 5 # A o T

x2 ETRATENEESRESRERES % (3iF,2021)
Table 2 CBM occurrence state and depth distribution based on model calculation (Guo Tao, 2021)

P T2 SIRAE VR BE Y
A TR R
SR EHEVR Him H<1149.32 1149.32<H<4152.59 H>4152.59
B 827G 2N ) P/MPa P<10.66 10.66<P<39.03 P>39.03
JEZIR Y t/°C 1<32.43 32.43<1<93.69 £>93.69
P — R ot %5 1 p/kg/m’ p<71.74 71.74<p<179.35 p>179.35
FR IR AR S TR A FRARTF RS A BUR/: I3
W I FH 5 25 1 p/kg/m® p>317.97 272.92<p<317.97 p<272.92
FR IR AR S L PRSI
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J7 T 45 K A 47 & B 5 R 48 (Shen et al., 2016,
2017), B, SEHERAGLBEVTRFHEERA
B R, FE 52 ma B R AORMOR S GEUR AT Bl A
R SR R IRV S VA I — A SR R n)
(F5,2021),

TR R AR T, I TR T N
TEHEARER, DEREES B RHER &5 07 0
3, R R B AR 27 XK T2 A9 o HE
Seorfaf A HE SR (B 45 ,2020) . BE2EAR
KFEA T HAE T, s HE A HB R i =2
AN ) WL, Je 43 Je HER X B i v Ak T
BB, Hor v 7R Y XCR 43 X 402K s S Bt
TIERSTF RBP4 7m0 X2 HE
SR GHE T ZEM TR =R mAR(H
F45,2020) . BRI, B TALIMER R

2 PSS SR A TR 1T TR 12 5 7K
FELERE , “HEK B R "5 o sl DL 223, “HES %
JE” T2 N AT R s Ay — T o B R, (AR R
SRR AT HE
44 BR|FBFENESEN

Hh RS 1 T 4 PR R AR R R G R A A
TR AEDG) e i [ Y A A AR R AR AR T 2
R (FR3) . ARG E I T H A58, 251
Sy BTRIRIAL 0 T 4 R R AR IR R, 5 i
RN ZE SR, Billn, 42 [ 2000 m DAV 2R3
TR 82 Ji e m* (M 1 ,2019) , 4= [ i b AR R
MRS EFR SRR T 178 T m* (FEF L 2022a) ,
4 [ R AR R B 135 T A md (ZEJH s
2022) o AN[FIHE XA ]2 2R R /B R AR A L
) R B AE 1.48~1242.98, 24 1.5~6.0(K3) .,

R3 HESBSRMIMRKERSERESTRELGIX R

Table 3 Proportion of CMG resources to CBM resources in some basins and regions of China

. o 7 RS R T m? RE/EA » .
KX kX ) — —— — ° EEE R
AR ;A TUHSA RS et N ED
1 54 K, 0.0777 0.0165 5.71 HER 45,2012
el LT K, 0.0922 0.1431 1.64 T2 E, 2012
Eipill K, 0.1568 0.1301 2.21 HER 5, 2012
HYE2 C-P 6~8 3.4~53 9.86 2.15 PIKIES,2012
7K C-P 1.04 2.33 3.95 1.85 ZRE%E,2014b
#%i C-p 1.06 0.5 0.67 3.33 HE5HE,2016
1 i C-P 1.25 1.6 0.58 591 {HHHEE,2016
KAT I 4 C-p 1.15 1.8 0.43 7.86 FH%,2014c
T C-P 0.63 0.7 0.36 4.69 RRHEE, 2014
i C-P 0.79 0.8 0.17 10.35 F5H%,2014c
(<3000 m) I 13.09 12.16 2.07 T HEF S, 2022
THENES R Jio Py 0.8~1.2 2.6~5.3 3.83 2.29 PUAKIEEE,2012
R T 0.6~0.9 0.7~1.1 2.12 1.78 FUKIES,2012
_— WA Jia 0.61 0.3 1.93 1.47 HEHHEE,2016
il Iz 0.32 1.1 1.63 1.87 {3 #5E,2016
= HE I 0.21 0.4 0.59 2.03 5 g55,2016
SEIEA T 1.15 5.07 0.14 45.43 55,2016
VAT VG 3 JAR I 0.25 0.87 0.12 10.33 54,2016
L O] Ps 3.0322 3.0878 1.98 ZH%,2021
HEARBTE Ps 1.33 4.8 3.47 2.77 55,2016
)1 Bk Ps 0.62 2.1 0.97 3.80 55,2016
i gl T, Ps 0.43 0.6 1.72 55,2016
) <
Wt [ 43} Ps 0.03157 0.00503 7.28 R TA,2021
513 Ps 130.86 39.7 224.52 1.76 ZH%,2021
%19 G 73.1 298.67 65.08 6.71 #H4%,2021
PO 1] 7 b Ts 46.45 0.0374 1242.98 Fril1%,2010; B 4%,2019

http://geochina.cgs.gov.cn FPEHLT, 2023, 50(5)



1364 i 5] b J 2023 4F
Hp [ EL AR DX R SO TR DTN &5 SR s S 51 AXREMERSMREEZGF S FRMFAE

B A BT BE . 2019 4F, 4 R i R 8 R A
54.63 12 m’, 7= H B2 XA RN A G R
BB AR IR 350 m (R F 4 ,2022a) , ENE
IR Z AR B 4 I R SO D A RO B B R A 1,174~
1.363 JiAZ m*, A] SR ¢ Y5 i 0.528~0.614 Ji {2 m* (5=
eI 45 ,2016) o VU1 75 e = B AR R TUA <
J G R A 46.45 740 m?, Horp = AN SR (20— B
=B B ) 85 1 15% . 27% F1 58% ([ R 4
2019) . B4 VG R MR 1) ASHIRE 2R A M 0 B 5 E 5 4.79
fem’/km’, LB R SR F IR & T A 745
(BB TAE,2021) o 5N A48 I8 T b I )l 0 A 25 VY
3k R TS 1 R LR EE A 1100 m,
R 2RI 2 R IR R L) R B R 3k 2.07 (2
F4E,2021),

4 FE RSP R TE 2000 m DLV 28.05 JT4Z
m’ (ZE7E2022) ,2000 m LI K 40.71 T3 42 m® (H
HHZEF ,2021), 411 68.76 Tt m’, LIRS %
TR e e R L, B 2R S/ 2 AR R e M1 L ) R
LS KER, & E LERTUSMBURED S
AR IRE 2 103 T m?, Jin E B BRI IR
SR 69 T m’, W) 4 [ bl R A IR B
2/ 172 A m’ FY A, SR, X — R B
VA 5 5 Y — SRR A A (5 ) X
BRI R 5 R s SORMURHR I 2 i 25
S EA A, 50172 T P BE R S IR R
S RIS AR R % FURE— RS

5 AR A

H R AR IR g T, (B S0 5 IR SRR
AN TR ZE SR R o T i o) 2, 35 08, e T
[ R IRIR GV 5 AR e ), ) A R — R 4k
W WA T S B AR 55 2 — o B I T
WO FH A AR AW 5 R R e R BORE, SR AR
FRIBCCs (BRI T F d8E e 25 15 Tt A A e R 2R
AT, ST A URAF A & U SRR AT 4
ML) 4 DR 28 S A A MR S, At
B IE B RACR RBEE LR B R S TR A 1)
T A BCRAEE , [N igp B B2 J5 88 2 o LA e B2 S i
W R AR ARGEIRIE Sy o ORI R A I8, E A
T TAN T

R AT SR I T A R, AR T TR
i 1] P 58 L DA J2 M 0 B 45 28 A M B )2
A A R R = A AR Ml R S (R 2) - — 2
it )25 A KRR IEAR)Z A iB)2 UL i
B KA AR S ARG
A B P B AR X U R AR A AR
Jo A A B 1T AR T B K SR S (28 55, 2018)
(A R RN 2 — ;s = R MR RIS 2R A S
e M BhAS e, A AR B SR R A A 2 A R o
S -l SAH R TUA S S A SN E A
SRE SRR 55, FRR T A5 F T 38 TR K
FIREOKE Y (A1 ,2009) , AHLGEZ (BEZ
AP TUAE)Z) T R RS BT B 1T & R
A

TRRGEEWEAAE, KRB R
WA, i, B AR RS
T LR EE 17 A sh A e e B S A MU SRR o e T
PR AT RS 1 LR T S5 A R, IR
SR SER R P S R

W& RARG S B O S T
AT s — AN B SR Ge 22 B A R e it otk
TR B RG22 MRS A R
P TR SRR NIRRT 22 B AL
BYEZE R I RGN R R AR R M T A A
PEo i, BB SR RGN R A R 1
K= L R R, — R R R P R SRS
R ZE (B Rz IR , — & M2 ik =4k 25 (1]
Oy AR AR R G, R R R S 2
PrE M o R 2

IR SR AT A5 e e 1 2 IR P T SRR 1k
LR IR ) — I B — R (P—V-T) sREIUCC R

=¥l
v || Z2ZH] | [amas| [ armm
v || [ Afes A% 5 1 A
57 HE LA

Wi %

Wr LR e —
LA 5 B Ll Ul v

P2 AR A S A AR R S 2R
Fig.2 Basic geological characteristics and control relationship
of coal measures gas
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AR FHARZE DT R A , {E X8 4 28 8 = 5 e —
A B T R RS — i 1 2 S DR R R e (SR
2021) o FEAEME R U TR A rp 25 AR Z B
AU JZ S IRLEE s g B SR AR A
AR TIRAFZSAE Ny 0 O A A 19— RS AL
TULHIE, B YRR RCR , fif I 2 <UA7

AR R R 5 Ao, ST R A S T B
WHINERAR.

HE— 2P AT, AT S e 32 2R AR AR R 2
T B S AR B AR TR AR G J= , TRARIRE = B B A L
S TP i R AR R AR A L) 35 B, TC 8 2 JUEL
AR S R PN R AR S PR A RESE
A4l IO M AL GE B 7 ik AT AR PR . DIAE ik
B A 95 A AR B — 5 O AR R L
PO BB, R = RO R U SR A
M 1] ALK T SR e A A R, TR
W TGRS m] SR 7 8 LR I — %
R AR R 2
52 FERRSHFRREIREHIEHIEEMA

£k

Hh [ e i LABE = O AR BT IR A
W TAR, Dy e ERER TR AR 8 T 2 b ke
A JR P It 1 H B SRR , (55 GEURPEAY Al S 1R
DA TR e B E R (F B3 4%, 2022b) .

SR EAOKRE , T D BB R, = E AR =
AT IR A SRR T v A AR TS ] - B g
RS G A ) R R 2 S A B2 AR BE R nT AE A E
TEHLDXFITRIE L B AR, 75 242 T 1000 m DL Z
WA 175 0 B JRE 5 i (R 5 1V 5 A I BE 2 <] R
BRI A5 R 22 F O, AR AN BE AT 1%
) 7 A JE IR T 0 — 2 A 5 BRI B PRA o
RIS BRI 18" W (EL AL B, 5 T A e A ™ S
L BN GRANAHAT , T e i BRI BT IR 1
ZEA B W 22

E— DY R R R — RGeS AT L
TWARAF I ER A2 & A I 1, 5200 21 5
MUBHATRAY 2L s — AN 5 kA RO R =< mT
R BB E VRO R TOT R 2 TP i n] 52
PEA TR s — R TREOME R & UV AN R T T
B, AU ARG T IR 2 G IR &
AR 75 DU RS X o i RN R R IR R

BRI T] SRV G Ak R 28 TAERM R
T2 A% 1 Hb S A 2 1 2 AR e — A R T
LR AT HeE A

S, SRR GO A B A T B, A
MR E A SN BIS S k(BB AR,
2022b) o Hi— TR T A B BEAS [F) S of 22 ] 4
FAEE SRR IE s, IR SR DL AR i 0 )
BEE B WRRET AR EZ MIE RS
RS BRI, 4/ NG S5 3 5 I R 25
RZEMZES . 3= W RS R A6E2 5 S E
AR Ty, 7 R e ) SR 2 By i i Y L 48
TN R A Z R R SRR TR B AR , PPAl
RAESLALRE S B W RE ST R TR
PRI RAE AN BEIE 5 TR SRR 2R
BEIRBL I T
5.3 XiERBHEESFRE N R ENEERBNE

VARG, v R TF 2000 m B 2 T
R SRS T RS , B 7S TR 2 T e A [
T HA SR R A B i b DX A A A 0 83
WORS#E4,2022) . WNRTITE , R 2 SRAF S
P AR SR AL T RGBT, B T IR E A
B4 SR ST T 5 B = e e o = R A S = e
FERI LA WA = 5 B e S AR 1 BR )
REHE LA . SR, RS S R 0 1 Ml 2 e e i
JZ U T X B K, A RO R T B R S v S HEAKCR
KT EHARME S R ,2022) ; RT—H B IX
Bl A RIREE T 2000 m 23T H RS0
() L SRR, 76 TR T RS AR B 1 28 el e 5 it
(AR, 20215 TR RUER A, 2022,2023)

BT AR S IR sl e B 2 Ah  IRER I ZE S
R 2% A2 A AR R 3 7 SR A J2 LR 4 1 A T
15 %R R E A i, KT —5 B IX
FERET 10 1 BRI 2 ST 2R, Ko i F
TR 5 1R 2507 14 2 1 AR ™ Ui 4000~5000 mY/d,
TRka s I3 T AR =R & 1400~1500 m'/d, V- 2%
Fa 3 A 2 F1 R At 1500~3000 m¥/d, 7K P-4+
JEIX 2 E RS 1200~1400 m/d, # i BEAZ X 1
OIS (EEE,2021) o FEAN, TR 2
(18 FL Bt 4 2R BBt R T i g i A8 Ak, ) AR LB
JE 45 2R BT AT B A 28 1B R | T1E 5
() 5 LR TR 45 22 B0R R s e v TR il ek

http://geochina.cgs.gov.cn FPEHLT, 2023, 50(5)



1366 i [

b, J 2023 4F

R R R TR B B ] BE RS L SR
ABFEAR (TE <45 ,2014) .

TR i 8 AR R e 2 R B S5O 1 FH T 200
B L) B iSRS T R LB AR R
T TR0 b J2 7 000 3 Ak P 8L B 5O B o, R
Y5 R AR 2 ST SRV 0 A RN 5 R o 2 VT A
Koo ML, B —HIE R SRR A 06 B S H L
FRARS IR BUBAE I A FE e R, R HE e 1 51
T TR A D B SR PN 5 S S A J 2 20 R 4 2R
B, 2PN T R B IEAE 2 LB K B RHIE
54 XFNHERRERSAERMNBRNERES

BT

R AT A, WRICRI W 2R ST Z R B R
BRI DG, #E T 0 R AR RO SR AR KA R T
R TAAF R PR AR 2 A R T RAR
Bk H UE Y s B R (55 ,2019) . ¥
Z R R R B DR 2 IS ) 1 SR 2,
R RIR S AT A & b — A E KR, (A A5
B — e R R VRN TAE S S
% TR 28R I hr A 2 i B I 2 b 2 4 A A O R
FEAREE W, , FE A AE AR PG AIVE e X, DA
JERER A, ARE B Ao 3, B2 &2, At s A
PR 4) o HEBUE A G b X R R T S A 0 F
B, i1 Gl DX T J L WU 5 () s S22 it & 29T
FiE A

b R A 118 A T T R R AR R A
S EZ B ES . R HEEELS
Wb U8 A L2 0 AR b TR A 8 2
PR RN 5 5 A AT A, e o v 23 b S 2% A
5 2 RIRABU R B R Z MR RV R 4
PRAF S AR o5 RSB0, TRAR AT 2 &R
STFRA R X 45 b 5 PR R R, 357 9 20
RAM SREMBIKRR , B H 2R

DX B 7 vk | A B 4 [ B2 R AR R ST
RV T1(F25,2021),
55 XiFEAREL RN EMERSEN

SERT DI R (DR A0 ) M A 1
N, 28 SR T HIR G T 2000 m il X 5,
Z0ME T X IR ER A | b R A I i 2 A Y
Ky FEIE 21 e K Pk A R 0 R ) IR
N R ASTT R E 2 T IR EEBR i (Nelson, 2003 ; £
RUERAE,2023) , M ST A [FRE QL . [RIE, TR
IR APk ik 553 % e 3 < L ) B R B S R e
IR HUBL T & 08 1 8% 8 4 K (25 55,2021 5 i
KA 2021) , AT BER A A A R & B B4, %
Tt , SO SR T M AN AT — S R
[ A ALY, i v ARl G vy TP
JER B S b (), ) SRR R 2

AN, T S b T R 20 5 km?, & B AL
e e B R TS — RIS KM G, T
F G DY, BD S T SE AR T B AR A R
TRAR R, 1 VG B B i 5 2R 700 3o 15 AR AR —
B LB WG, 588 Lot A SR R MR
K, 53 Ka) 3 BT Al A LU R T R A
AR RS) . AR R E e AR
P E ARG (A 52 ) 2 LR AR s
Fa ARt A R R A ) e b AT A R TR R
e, FPEIEEARER F SN =8, Nz HE
B2 KB B R ARDORRRS B DX 3 55 )23, Ay Ll A
N S hr ) R A R B MR R SR T R AT
F(FB55E,2002) 0 MG, VS B — Bk
AR BETRHR Lt A B A B R R IR R A (L

TGN, F AR B AR 24 15 7 kn?, F LIRS &
BEE—IF R ORI R DR K
Ly B2 S RN BH—5 N B, 52 PR — 3 ) 3 4%
Jar, ARG R EE N . bl A R R A B R

F4 MEHERERMEER (ERH%,2019E1L)

Table 4 Brief introduction of thin interbed coal measures in China (simplified from Qin et al., 2019)

NS X X T SR

AT WKL U T Vi
WER IR TR Py i
BRIy B T ik Ry
FERGIE TEAELAE TARAESE LRRGERN LSRAA LoA% T  FERGHRE, GRS s

oAl S AL S RALEEZ, dREZ .28 gl &
1 0~50 2
300~1000 m >2000 m

372V
40~1034 m

AR K
100~1600 m

A
80~1000 m

0~50 )2
>530 m

IRYUKFFIAL, SHE2~1502, % 41, &0~ 34l &
FH1R20RZ  E¥E046m 372 0~31 2
100~700 m 204~1300 m  150~400 m
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xS HiEEREM ERRGEKRATREREXE (FEHE,2002)
Table 5 Secondary hydrocarbon generation history types of Taiyuan Formation in Bohai Bay Basin (Qin Yong et al., 2002)

Arg st

KA L

Al Bt &
B B

BB e 3 T B S

B Bk 1, L3, 19, B L R

YR R - R B 24,3577, 303, 95 L

BRI X155

BEUE: FLA 1, IR 71-1, 2

e - SR S, 27, 9% 1, 5, 8,
VRBH: AT 1L 17, @S 1, Bl L BEE 10-1, Bl S1, 4
Brem ik /4 - AR 2 LBER L R 2, Tl L IR 14, Tl 6
i E4
R - /¢ - R B4, WL, 3
WA 1
i AR 1, e 1
wEE —u _ B A K EE L AL

VEBH: I8 11, Bk 1, SC135, i 31, S 30, 90 14, Bty 13, 52 10, 905 2, 9K 31, K23
s AL, B8, PE2, KB 1,0k, ML, i,
TEIE: 4R 13, K10, AR 1, K7, i 1-1

et e JRy 3508 b A A T AR DR A7 (P e L35, 2016)
T VRAE L X — JBEAN R 13 2000 m, 7E3#4 [ X fi A AT
5 6000 m (FRIUAREE ,2003) , JE AL T Hic £ 198 N A
it m A (EABRE,2016) . F A O ERKRS
R, Hrp A AR Tl =, B A ol A
R BERRE AT AN EEARZER (£ 5
55,2018) . JCRIAFFTHEH T4 R A “2+4+27 ]
W A7 JRy UL, A S EOR R — kL B A A S 0T Lk
ST DR J2 A0, BT 1 34 B B bk e — VR
FE I U1 B 365 BH 73t T b0 47 BT A4 T8 110 5 R
IR R RGBT IR—IF B B PR IR AR
TR 1M1 [ e TR R A A 1 (T g 4 O T b J5 )
HR A RAE,2018)

6 & it

[ Bt 1 v [ 2 < o 9 A 2 D ) DU SRR
BB, o — e AR b B A P AL A oE
I ZAFARSS T, MR A o SR A DR B
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