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Applicability of Acoustic Emission Monitoring to Estimate Gasification Area
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Underground Coal Gasification (UCG) is a promising process for recovering energy from potential
underground coal resources as combustible gases such as hydrogen and carbon monoxide. The gasification
process that occurs underground is an invisible phenomenon, and the temperature in the underground gasification
reaction zone can be over 1,000 °C. Therefore, the visualization/monitoring of the gasification area of UCG plays
an important role in the development of a highly efficient, safe, and low environmental impact UCG system.

This article reviews the possibility of monitoring high-temperature gasification reaction zones in UCG
using Acoustic Emission (AE) technique. AE monitoring can be used as a real time monitoring technique
because AE can be detected at the same time when the cracks occur due to the gasification, indicating that it
gives an advance warning immediately if the extensive damage occurs. The challenges and future prospects for
estimating the gasification reaction area by AE technique are also addressed at the end of article.

KEY WORDS: Underground Coal Gasification, Untapped Coal Resources, Unutilized Energy, Combustion/
Gasification Control, Acoustic Emission, Hydrogen
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Fig. 1 Environmental/efficient aspect of fracturing during UCG.
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Fig. 4 Experimental setup of the coal heating experiment.
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I, TO XD B bE B L CH IS AR & HEE 7T
HETH DN, HFOBEHERME S FIch\W T EDREDKEL
FAETONEI STl H AP, S RO IRE DN
HHEE O BN R TH D LA, HAMLEROIIRE L O R A
BRELIZFHIZIT S BV OREARFNT20ERH D, HITK
DEET DHE, KOEEBZ LW OBELME L2 E S,
F72, UCG Z#H 7 2 RIEOREILBIS 2L IC B D72, K
B DEVIN AE OFAEFENC G 2 5 BB L MET 20 ER’H 5,
ZLTC, MED BHTORBBLREMHITBNT, AROIBEZE(L
TH U DM OfEE S & BEAF O > CRHUNFTRECTH D D>
MR TOIMLEND D, T4bb, UCG 1T HHE1C, BRI
W2 SEhE 3 58RI 2R ET 5 & LA, U AREK
LB UYMIZIBWT AE OFEBERENECTLE D72, TRk
SOGREIE & & oY OBEHEDR & OFRE THIUE AE FHINFRETH
ZO0ERATHNEND D, FREFIEOFBRCHEALTND
IR BT VAT o —P— BN CRENRETH 56,
IR L L CR—Y V ITRERM O A7 5 O b & 72 0 15
DR, EOHE, FH S D HUNMEEO JE R N L7z
AE FHAA FTRER IR ORI b W TH D, F72, UCG FIZHIT
D IR JE IR E & B R 78 & CEEENIT 2 Z L IEBLIEB TR VA,
A ORI T Y, UCG o AE ORI & H AL
TR OIREICBIRN DD Z EBWEEINTVWEZ LD, AED
FEAZEEN N D H ACSOS IR OB IR A HEE T D L o7z AE
BEHL NI 7 Te—F bbbk,

A, KEMZRFZBRICEB T 55— & OB T OB M2
B KELRILE IR LR S n 5,

6. #

il

AR TlE, UCG AT AL D€ =4 U v 7S
7= AE RHI O H Al gerE I B9 5 R % ik ~7=, UCG i3H F o
FAMEREOHANFIMHEL LTRT oy VOB LM TH D
B, HTORZRWEFINCB T 2 E0KIG T vt A DT

© 2024 The Mining and Materials Processing Institute of Japan

W, TERNOIRBREEAR UCG v AT LADOBICIE, #HTFox
=X v T ARYEBAN SN EC22 D A RIMEA IR E A
P9 1 R D BRI D ZALCE T IR AT A DFEANT 10 P Mg
AT, UCG HIZHBWT S mifEiIc W TE D SRR AT
D ENMERESNTEY, AE FHINC X 2 4 ARSI O HEE
EARETH D, LOLARRS, ZhE b TEMmahE, &
BREHBEOR SN KT CEINTERY, EREHS oM
FCIE AT AL S AR ONEREGE O 2L, #FKOFE, RE
DENR E) AE BFIETEIC G2 5B EH LT D LEND
Do SHIT, HNORBBLREMITI T 2 BEAFHEIC LD AE D
FHATFT AR AR D3 AT ) & H AL SUS REIE 0O 1R B R I % HEE
T AL MBI A D,

AB X EHORA LRI SN D728, U TV A LICH
FORWMELERAT L2 ENTED, LER-T, UTEA LD
R & I A 1T 5 AE FHHIS AT A OREEED, 224 CIRBREE AN
72 UCG v A7 LOBFEICHBNT 5 LB 2 5,

BEE RdRouE, JSPS BHFER TP 19K 15492, JP 20K05393, JP 21K
14575 OBk EZ T -boThH Y, dbiEE =%H, RRXEHEw T
FARD - BROE, = EOLERRR AL, WRACHIEBR BERFEAT, JUN K2
TRV R E N (Q-PIT) DTV 2 — T 0 7T LD
X, ZWiEZIT TR E9, BR&NMIS, JESBILRL L
FET,
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