VENTILATION AIR METHANE
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Options for use and mitigation of
ventilation air methane emissions from
coal mines
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What Can We Do with Ventilation Air Methane
(VAMY? FRAT 80 4e] ) 8 R B 3

Mitigate Carbon Emissions (has a value)

BRI CRZMrED

* burning 1kg of CH, produces 2.75kg of CO,
o MRIRLAJTCHA4,, /2 4:2.754 JTCO2
« when 1kg of CH, is mitigated, 20.25kg of CO, emission is reduced in terms of the greenhouse gas
impact. /b 1A TTCH, 15/520.25 2T 1F A % i IICO2HEK
CH4 + 202 = CO2 + 2H20

e« Combustion through thermal or catalytic oxidation
i AEE AL AL R AT IR R
Capture the energy in VAM - for example power
FEIE X BLET R IRERBE YR -0 B )
 Low energy in ventilation air requires either

HTEXLIPEEESE, TR

e enrich to higher concentration (1% CH4) to extract useful power

RIRERTH (1% CH4) R$ZEUE ABEIR (can extract heat low % CH4)

 Use VAM for air supply providing supplementary energy in other
combustion processes

FE WL RN IR FBON e el R 32 (R A1 78 Bl

VAM sites must be beside ventilation shafts and coordinated
with mine development. &A1) XU FL BT 3RE . I FH A ek
T — AV ERTFB, IFH R Se S 5 1m0 2 ‘“m’
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Existing &
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Developing Technologies
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Ventilation Air as combustion air XS ERNRE,

Technology Mechanism Principle Application status
"R DL JE U VAR
Combustion air for Thermal Combustion in p.f. Mitigation & Utilisation —
conventional p.f. power | oxidation power station boiler | demonstrated in a pilot-
station hn#AEEA L furnace scale unit, and being
YE ARG K p.f. B s I BR p.f. L EER P RS | considered for a full-scale
i demonstration (ceased)
FET A AT AR
H7RiE, 1EZ BT 2R
. (241
Waste coal/methane Thermal Combustion inside a | Mitigation
combustion in a Oxidation fluidised bed and Utilisation — investigated at
fluidised bed EE/ER | Ik freeboard AL IR#L | a laboratory scale rig sk
e AL R R )8 BBV ARE S I AE S5 % B B
Combustion air for gas | Thermal Combustion in gas Mitigation
turbine oxidation turbine combustor Utilisation — studied
YERIRRIRS I TERECHLR R = i | IEERT Fe LR 2 A
R
Combustion air for gas Thermal oxidation Combustion in gas Mitigation & utilisation —
engine Ak engine combustor demonstrated (ceased at Appln
ERRBRBIHHIR S FERTR AN S | economics?) A AR KA 7 75
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Existing & Developing Technologies ¢
Ventilation Air Methane as principal fuel

Technology Mechanism Principle Application status
Mitigation — demonstrated in a small pilot-scale unit st JfERE4T /N

MEGTEC . N A

TERR Thermal Flow reverse reactor with Yo AT R R

MEGTECZ 5] TFRR | ©%idation regenerative bed Utilisation — demonstrated at a mine site 7E— 0™ 1HEA7F F 7R 1

YN = k=R S AN B S N s R A PR (West Cliff, commissioned, MECTEC presentation to follow 75 7 B
K, ZTAE, FHRKRN)

CANMET Catalytic Flow reverse reactor with Mitigation — demonstrated in a lab-scale unit

CFRR o : oy o g | DR RS AT AR

CANMETAHCFRR %I{i?ﬁ?g ;igrgnﬁze};?tlve e Utilisation — not demonstrated at a mine site

A e fe P - AR R

Biothermica ;

Thermal Flow reverse reactor with L L
? AOT W _ .
TFRR? A= oxidation regenerative bed 5 [7] i 3] 5V 7 !\(I]tlgatloq . gg#?gnftgted in pilot-scale
_?'Lol:sgggécal\ ﬂ j]ﬂ:fhiﬂ’fft *DEH_P‘K {)'}kﬂfz“'rflf‘u\‘L'fTﬂ—\‘YE
. Mitigation — demonstrated in a lab-scale rig
8\84'5 © oczzlﬂi/igfw Monolith reactor with a PHE--1E 5200 2 T sl
LB CMREEAR | UL recuperator FEAK S W s f 4% | Utilisation — not demonstrated at a mine site

FI - KA 7m0

gitlzotic turbine Catalytic Gas turbine with a catalytic %%git@&; g%ﬁ,“;‘;;;“on demonstrated

Y , oxidation combustor and a recuperator ¥4 |V T . . .

(VAMCAT) JX L i SR LRI (e 2 o B 52 Utilisation — being developed in a small pilot-scale unit

HEALIREEHL R ) FH—FE /0 B R S AT T K

=bL Thermal Gas turbine with a recuperative Mitigation

Recuperative gas
turbine EDLAR] #t

oxidation JI#4

ft

combustor and a recuperator J5%¢

FURI 5 AR R e 2 K i T

Utilisation — demonstrated in a pilot-scale unit?, but development
ceased. JHE S A A RIRPENLAL, (EIFRIEIL T .
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Existing & Developing Technologies ¢

Ventilation Air Methane as principal fuel

Technology

Mechanism

Principle

Application status

Porous burner

Thermal

Thermal oxidation
inside porous

Mitigation — lab scale study

R —SC I EHT T

ZIN R ;g;g%}in ceramics FEZFLIE W |Utilisation — not demonstrated at a mine
BRI #EAL site M H-REEHN TR
: : . Mitigation — proposed concept, same as
Biofilter qulogllcal Oxidation inside useg for Ian(;)fillpgas, huge sise? (1/h)
gyt |Qdation \composts RIEAM pu femimaivim, SRS
EYEA f4b .
B, KHAR?
Multi-stage
fluidised/moving bed [Mitigation
Adsorption |using adsorbent, and [Utilisation —the development work
W% Bt a desorber F|FHEHF |stoped due to technical issue.
MBRIBLERWR S | B &P AH—F R TAEH THAR R F 2k
Concentrator RZ M BT
IG5 Gas Mitigation and utilisation — being
centrifuges proposed as a concept, fe/zisibility? WiHE
%%%“D &%‘J}ﬂ"'{/ﬁﬁMﬁ%&’ m‘ﬁ‘ﬁ’?
Chem Eng Sci, 60: 4397
%dmsﬂkorptlon ;ﬁaggn composite Under study ZEBFSLH !mm!



http://dict.cnki.net/dict_result.aspx?searchword=Porous+burner&tjType=sentence&style=&t=%e5%a4%9a%e5%ad%94%e4%bb%8b%e8%b4%a8%e7%87%83%e7%83%a7%e5%99%a8�

Key Issues for Successful Technology

Application BLIIHEATHA N FH B 5<E [H] J

* |s the technology proven to cope with the VA characteristics?
PR T BEIE AT &I I8 IR
For example: #0:
Gas engine: Limits <1um, < 0.8mg/MJ for particles
PR BNHL: Bk PR E A <1pm, < 0.8mg/MJ
Gas turbine: Limits <2ppmw, 0 for >10um
BRSISEHL: BREME <2ppmw, O for >10um

 No impact on mine safety X HEH 24> TR

compliance with all regulatory standards (e.g. gas engines used for drainage gas of 6-
25% CH,); & A MuAsiE  Cin: BRSRSFLEE H T6-25% CH, FL il 80

e Profitable economics 4523
Combining methane energy value and carbon reduction revenues;
e BL T BEVR RA 2 AN B HE AR IR i 4
Capital, operational and maintenance costs
B BE MY i
 Units have to be portable.
Bt T AT Rt
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CSIROR& D CSIRO WFkEES

e For diluted methane, CSIRO can:

St TR R L, CSIRO fefs:

« Characterise mine methane emissions, including dust in methane
emission streams;

SR BLITHE RS ) b AT e AL, A BL A HE G 2K 9

» Technical and economic assessment for your mine site, and identify the
best option for the methane mitigation and utilisation;

NP SRR K 25 PPl IR0y H BL3ris A A A 1R At me FR A o 7 5%
» Conceptual plant design and optimisation of the technology for the
mine site; FEATRE S T Wit FE X HOR AT AL
« Design and commission of small pilot-scale demonstration plants; $& it
NGRS M RYE L) T RS AT A R 55
* Research and development of new technologies
WA TR
)



Current Status of CSIRO Technology
Development HHJCSIRO R K JiE & .

CSIRO technologies for mine site demonstration

CSIRO W - A
 Generate Power - VAMCAT
& -8 XL R AR AL
lean burn catalytic combustion gas turbine F&BAHEAL RIS AEHL
» Mitigate Carbon Emissions - CMR mitigator
RO BHE- CMR RS
catalytic monolithic reactor 2 {4k, /s IV 5%

A range of technologies is needed for cost-effectively capturing,
utilising and mitigating VAM depending on mine site specifications
(A B X BLIT R B R P A osilF e 22— R AR T B, IF
H. 77 AR A S 15 DL T €
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VAMCAT Technology
18 R FL T A VAR LB AR

= Ventilation air methane catalytic turbine — an innovative technology
A8 X FL AR L —— A R R

» To develop a lean burn turbine system, which can be powered with about 1% methane in air.
MRV AL 22 Gt T LAASE ] 1% 52 1) BL s el

» 25KW, prototype demo unit — being commissioned
25KW FENL ZfEHii&

« Mine site demonstration of the prototype unit will be at a mine site, expected in 2009. FEHLT
THH T 2009 AL SN AT 7RV

VAMCAT Advantages i X L AL FEHLI AR 3

Simple process; no need for water, lower capital, operational and

maintenance costs; high energy efficiency; good portability

DIEMR: Rk KRSRA, REEWEFAT, BRI 7 @
ﬁZ{ csiRO




VAMCAT TeChnOIOgy (Continued)
LA R LR (% D

Turbine
block test
REEHLE 3R
BB

25kW demo
unit

25kw
YL
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CSIRO CMR Mitigator CSIRO CMR & HE#s

« Objective Bz
« VAM Mitigation SZELiE X FL s HE
« Waste heat for: gx#n] FI1E:
v waste water desalination, and then the water for reuse in mines, &K
Wa gk, ZAbE R AT A
v’ cooling process A H T
v/ Coal drying etc. T 1545
e Process 4b¥
« Operated at >0.3% methane /& KT %5 T0.3%F) FLT

Summary 45
* VAMCAT targets: poor drainage gas, Ventilation air (VA) from longwall bleeding fans,
and VA with higher CH, concentration
A RCELAT AR L E AR 38R B XU HE IR R, @RV S B B
CHAWK BN

CMR targets: VA with CH, <0.5% for mitigation only
CMR H#x: K ICHAKE/NT0.5%Ir, I al T8k H 1

* The economics is not viable when <0.3% CH,.

o CH4KJZ/NT0.3% I, TiH L5 .

* VAM can be upgraded to 1+% with low quality drainage mine methane thus adding the
VAM to useable gas supply
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