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Abstract

In view of the special features in Baiyanghe mining area of Fukang, including of high-dip, thick coal
seam, high air content, and high volume of coal seam, this paper discusses the main controlling
factors of high-dip coalbed methane accumulation through comprehensive analysis of tectonic
evolution, CBM formation, sedimentary environment, hydrodynamic conditions and spontaneous
combustion of coal seam. The results show that the genetic type of coalbed methane is the primary
biogenic gases and thermogenic gas, they are formed in the Yanshan movement I curtain falling
stage. Under the effect of the II Yanshan movement, III curtain and Himalayan tectonic movement,
the high-dip coalbed methane reservoir was formed finally. The thick coal seam was sedimentary
in stable sedimentary environment, and it provides the rich material basis. In the effect of sealing
of up-dip direction hydrodynamic and hydraulic seal of down dip direction, the coalbed methane
was effectively preserved. According to the enrichment of high-dip coalbed methane, the paper
discovers that the CBM was enriched in buried depth of down dip area and water retention area.
There will be a useful exploration target zone.
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HENSS R Z M0k B 2 2 IR AR A, /N T 2000 m X 2SR B IRE N 2.21 x
1012 m?, “FEPFEEEN 1.51 x 10 m’/km? [1], EFERERIFRELR T EROIFRE S, IFERHEHIK
PR 2SR R IE R, I B EEEPERZG UL AT EERE A . B AR X A T4
MR AR LKL AT, 2015 SE B AT XEE AL S TREEMK, HSER 6 x 10 m'd, HH
FLFEH A RSN 3000 mY/d, EoR TIZIX IR AU A ARE ST, R, ERE TR X 3 A A
HERAE M B U B, s A S BRI SRS, 1M B 51 S /K 3l 77 5% 1R 781 S5 R Tk 1 b o
PG, BT LABEFE m A s R SR 45 R 2, 3mSR 2 SO A R E R .

] Py 2 5 T 5 R AT DX 2 SRR 70 PR, TR 2 )W X3 . 2 R B % A
FEM R T BB AN XA R R IEEIR AT R . TR, BEERT R SR R, XTEES
PSR 45 R 2 [3 10 T INER , I FL 3 P R m D A 26 A a5 2 8 a5 DL OK 30 70 2% AR A R DT T
Fe MRS R BGEI) EAE R R [4] [5], T8 T A v S = K opesst B2 S BGRL BIF S0 8 W, o 9K T i
REIWETE, F2 M E T R 25 045 b, e AR W Z S HIR RNTF, SHHERS R
PR 2 SSORURRAE RIS 2 S 0 A AT 7 0T, XUAEAR[ 7138 Sk of ek s 2 b J2 SRR 2 A+ BRFAIE 40
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B, FILHRE 1 e SR SBOREY  HAR AL,  T B0 e A 2 ORI T b . AR SCAE
BB FEEA E, 10 B U X IR I i . JBIRE . mrE B s R IR R, WG T
s BOZ AR TORRIST . K D RA7 R BRI A 2 b, BRI T i BE U 2L
B, DMEN R R AT XA IO B8 SR AU, I FRH s v m e L i e A L= BT R B AT
B IRE T S SORV B N A 7 S ER A ISR T

2. BEE S SR ESFHE

B T X AL A7 B A T MR /R M R 2 BRI AR T B, AR B IR RV L [n) e AR R
AL, WM 30° ~60° AT, FIEAXTE R, JLEHE HEE, B E M AEREE B 2R, KONk
B RJGEEATE. JUEBHP B, JUEEH B, = T4, FENARE ). EEHNMERIBLE, K
GBS H T 39 SR, 41 SIEEK 2 SEEETREERT 8 m MEEKEA 4), 20 XEHR
FERIIFETIE.

DX R S AR S R Ry max N 0.70%~1.01%, J& T HRAR FURE B A0S - BESE . IR 2 S B
W EBRA “Bam. UK BIRES, DAL SR, A AR USRS DI G, RS T
ZHE B, EEAOEZ BN, RS REILTRE, mEE R R, SRR, SRER
WK o MRV SIS AR R, MK 632.20 m, FIBE SR 7.39 mt, HETR 861.30 m, GRS EN 13.22
m/t, IR 947.20 m, HE &8N 13.81 m /(7 1 F1E 2). SR EE S EMLES], BT aaaE.
B IXHM7SEAN6 x 10* mYd, e HAHH7SE 3000 mY/d, SRBH KPS, 41 SHEEN
JEFEINRE ], %2 BB MEBER, BIEFN 0.045~1.45 mD, 1535 R BEIR EE I i 26 D0 0 5 FAAIG 10
s, AT DB IE AR R K o R SIERE 0.83~0.96 MPa/100 m, RN % 15 4 i K %55 2R A
FESEBRA P R HER IR P E H P KRN 13.20 m/d, OONEHE RIE 2158 M, IF BB 3 T I A mEm)
it )25 SIB6 N 0.62~1.18 MPa/100 m, “F-14 0.95 MPa/100 m, M 4875 1) B U5 [ 2 B R & -3 TE-
R IRE f o KRG R R AR, WA XAKAEI(E )T LLE S, 2R RN, E%
WG R, RS R . BT R AR R R, WYE U 1R 6 2 R
SIETN, GRS R RN & EHE
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Figure 1. Geological map of research area
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Figure 2. The line of water potential and gas volume in Baiyanghe mining area of Fukang
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Table 1. Parameters of No. 41 coal seam
* 1.4 SHESH—RE

Ji 4 HEPR P R BIER HZEN 2RI ﬁ’ﬁji

(m) (m) (m) (md) (MPa) (MPa/100 m) )
F5 629.00~640.28 11.28 632.20 1.45 59 0.96 7.39
F6 855.50~866.30 10.8 861.30 0.25 7.06 0.83 13.22
F8 914.28~924 35 10.07 918.78 0.14 8.52 0.93 13.67
P2 942.94~951.45 8.51 947.20 0.045 8.08 0.88 13.81

3. BEERMBERERS

B X A 02 R R O A TG IS ) R E R PR . SRR A BLROK
BN MG X R R B R, SR X U ISR, RERE B T
BEZ IS, BETTREM T A X BKE JRea, TR Z R R, BRI AR R = LR 45
M, IKBIRER L R TR o /2 6 e AR SR R B X S 0 A RFAE

3.1. MIERUNERBRER S

b 5T ey 3 A P L ) B 1) A6 2 (KT AR S e 2 ORI AR, 2 U B P %
(HESESIPS 3 S (b el A il iy SR NIRRT S E S A AN TR T 9 P R 95 AN
A7 e I 2 o

BN S 1532 21 o VG ZK s HR IR T O KR TR s 0 A T ™ DS T [T 30 B 25 5 B AR5
L1 AT 4 e AR B REINTBE B R B X3, 9tk 2 R AR R DT AiE T 2k k. \IETE AL SRR TIRUE R
TREZUE, #liash 1 FUBRTTREIE RN E, T UTRRE R RGO EE A S8, = BT i
NAR, BT ) CEBHEER SRR, VIR T RZERERZ, sz 1 RS EEIp M
Ja s XZP T # R, TR L E I neshfsosEfE i, slnash R aGEEshR oy mel, U EIES)
NE, RINRIG RGN R, TR Mgzl IR LUK 3 s iE sz v T, A HH ks
ERT, Y RUZIE— PR T IRAIRAR U A R AR, IR IS 3 88 =0 A 7 1% 3 B iiilissh
FEE LB B T A2kt BRI BE— BT IR AR, 3R T IR % &R T 48 = i 4L bL b RO T AR R
(A 3), SRR TRY R TG /NEBH, RIS B mBUARERAE[9] [10]. A, MiGEshfl
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Figure 3. The burial history of coal measure strata in Baiyanghe mining area
of Fukang
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R ZHA IR ER, I HARD R R AR K, PUXbBE 02, 255 ST 51 A Z K
Beo PR IE R 22 B B OB s A 2 iR BRI s B R . I X A AL A
TR LR &R NRIET, R R RHEE O X 2R M 2 &Rk i is,  HUZ m
(1),

ANTR) 1Y () 1 S5 ) i FE A I B RIS, 22 S BURAE 2 4500 RN IR S ML E R, FRitmise
e B2 S S FGE 250 . FTT X AR T DU B ) o8 E RIE R 233+, BT B0 R B
—J7 1, IR TR B IR AR, S5, TR T BT R KA R, AR R R 15 A
BHRAE, AFTEERPIRGE, BAXKEERMS S &SN EERHHEE; Al X8REn T2
IR IR IEIZ 3, X LR TG S 2 PRI /N, A J2 11 S A A A B A ORATF L0, B R G UK
B, AHTHZEAR BB

3.2. BRESHBESH

FIT A X )\ T8 VS 2 IS8 T A A (0 S IR, FS ) BV 4 =28 5 I8 2 Be sk IRl 6 43 A
#£-57.35%0~—65.75%0, ¥J/NT=55%0, oA VIR R R AR B EAEICH LE . PHAE
S R P I AR ) A BE S PH RS 7 R G TR A A AN A B DN R TN TEACA[ 7] [11]
[12], M ZKMT 1L /N R 4000 mg/L B, 7= HGE R 003G M S s, 7SR R, Bl M 7K (b B 3
K, PGB RENE TR, US4 KT 10,000 mg/L, P2 HUBERAET. . EMIHT X &R
HZ Kb AT JE 11834 mg/L~19178 mg/L, PH /it 7.7~9.1(3 2), J& T 1L . 59i3rsE,
FE R TR X PP A AR MEA A7 . FTEA, W VB X AE A R S Us s BB A I E RS v ), 1
S TE AT B A 0 S ORAT R

SEE TR M E G b, A GBS R EIER L IZ 8N T FEUTRUIE PR . R K L
FEAR . HuER AR, & A HATHE AT, ST 2 ARG B8 0 A BT A R A AR R S R . B
FEVIRERIFREEEAT, GBS AIE R 2 AR R M s R KRS, AR B R X S 35 o MR s
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Table 2. Statistics of hydrochemical characteristics of different aquifers in Baiyanghe mining area

= 2. BN XAREKBRKICFFE—ER

HUREr B e KA PH W16 (mg/L) 7K #(m)
SRR HhFRIK Na,SO, 7.7 338
KRR K Na,SO,4 7.8 121.4

Ml KIBEIEZ K Na,S0,4 7.8 267.42 968

Fl RZZK NaHCO; 7.7 13295 1140

F3 WERZEK NaHCO; 8.8 13722 977

F4 R NaHCO; 8.7 15474 1084

F6 R NaHCO:; 9.1 15459 1000

F7 RZHZK NaHCO; 8.8 19178 1132

F8 RIZBIZK NaHCO; 8.9 11834 960

£ 3°C/100 m [13], THEHEKEERZIN 3500 m. HERHIEE &2 90°C~120°C, & 3, HEEMW TR
RESE, (R2 R\ TS 2 S SR 2 AR N TE A T IR R A, B X GBS 4
R Tl 20 A E 2 ) b (AR AR AR 7R, B[] B 7K o RO R A3 1) 3 T g i TR 338 o 5 e T A1 (R AR ALE
IKIF N 2.21%FEARE] 0.98%, #5 K 73 M\ 43.43% AR 33.02%; B &5 &2 ) b33 9 bl R SE Nk &5 &%
WL G RRE, N 81.3%H4 N % 86.42% [10], FFEURARTEH B, B4R =S ) 561

LA HIRIRFEN . AR L, HZE/K PH . TUAMSEZAMRES, HbEmny
DX 2N S A A RS R R SRR UM

33. REBEEHEERSH

BHEAREE AL A A KR R S TR B ], DR R TR R R = R A AR A AE
— R Bt A2 BIPTARIAETRO R . RR AOTURACE M B2 URAE . 188 . (EEBUE e A Bk
WA TR, HE R, Sk PSS LIS HZ R, BOZ & BT, LB R s
TR R 2 AR A, AR T HZ R AF

A7 X \GE B AL = 2 b AR T AR AR USR8 ORISR TR T B SRR TOURRAR e P DR 2K
WK K&, BBV s VeBmabE . d0iba L p. TR N & KRS IRRKE . R TR
e BER, AAEREAE IR, AR TR ISR . IF B T TR B AU R AR X 216
VIRIE R E R B (K 4), 1 AP IS AR AR, s Aifasg . BRJeat A, Tl 4 py ik o Vi [
2.3%~3.85%, JETHHEK 7, BRI KARECT . A AR > I E S BZ, fRIE TR
AUTHA BRI B, S KRS A TR AR 5 TR AT R BEAS TR IR AL

3.4. KRN

R T LR PR SRAE TR SRR, R s e s R K 3 X 2 AR B LA . BRIk 3 0 2%
PR HE R R R B, B RSN I AR AT U Bk et B IR IR oR 1T
TR R S IR EE, i I BEARAE SRR R . FROE KB R AR AL T 99 i BOIRAS, IER A T3
VAT, ARX & SR A R AR

ARSI tH AR RIS 70, B o RS K Sk, FIRIE S48 —F k. I
R R IR A S, RITTUH XOK B 1 M AR AR () 2). S 2 RTELE Y, BT IX K Sl /13 70 AR
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Figure 4. Log facies of F2 well
4. F2 3348

SRR “FE. AR BURR A BRI R ZK B ) AR R I A MRS I B AN A, MRS [l v R
B, AR X HZ SR E R R T, 6 AR R IE ,  n) e AR R, R R R, W]
LMK IR 2 B S R R E R, RS R SEIREN ) &R S ) RGN F B IR, B
WA AR X & T R SOk sh B K B i .

Ut IR X KBl 3 SR B R SARAE RSN, 7870 FIFH B RIK . KRB Z K IRER IR Z
SOKIKBL, B S KRR S HCRIBE . SR KA AR AT R UK RE s 2R B85 g s 6K, 7K Y
¥ NaySO, 4, W AKJE 9 121.1~338 mg/L, KB AL £l M1 7KAL 2 28 8 5 i 37K —FF4 NapSO,
B, LN 267.42 mg/L, Na,SO, UM R /K AR T v BRHh AN A X K SR X K, ARH b B R 7R K 8) 114
PHEER, BZARGERFM 2, I HPE KRR, SR SR KR K e i IR 2 K AEAE K TR &R
TREBIEZ I RIKA 222888 NaHCOs 8, I HA L &A% 11834 mg/L, # =4 19178 mg/L, % 2,
38 5 T MR KRR BB KB B2 K A L . NaHCO; AUt R /KA E M FKBh hfase, BZEMEES, W
FORAT I Hog B TP R, i W RIFEAR KB ) SF R85, BOBRAEF . KRR /K AR R = 7K i)
ISR A RE e AN, SRR BRANRR G (M S8 AN [F] 7K 3 RE X, R BRI Z K 5 R KA A
TEARBRZR, R ZESOKAEF R I RS, B2 8okt 4F
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%, R KBKAENGREL T, SR SRR KA RSB RAR RN, IR R KRR T R AR 2
BPAVER, TS SRR Z A B2 TR PR B BE AR, P SRR ORIIE TR U R AF 251, BRI
BRRIM SAKBMAR R, JBRT R, LA 2.
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M7 R AR R e, 2R BRI, R e A LRGSR R . S35k, B Skt X B2 K IR
Babhgs, MRKES AR NE. M7 R 22 A S RIS T, RILM B KE, fEKB R
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Figure 5. The sketch of high-dip coalbed methane reservoir in Baiyanghe
mining area of Fukang
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R VAT X R A R A IR R TR A A, IR R B R R RER
FEEAEREE “FE. LR SRR, SGEWTTT MR AR TR AE .

B A X s U R R SRR, ISR R ROVERIIE R, BTSRRI
PR ST 5 R E Y IR ORAIE T I SRR R R s IR B Z K AR A, R KB IR K
MR, IR TURMRE A 2 A RS, A2 AR A 7R T L il R7 =%
(A VG C A e A 2 AT B R0 A R S o B R AT IX B8 T 807 1] BRORHRER L ik 3 X
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