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01 Technology Principle

Part One



Ultra -low Concentration CMM

ÅCoalminegaswith methaneconcentrationof 0.3%-3%. Gaswith methaneconcentrationlessthan3% will

notburnundernaturalconditions.

ÅFill in thetechnicalgapof 1.2%~3% CMM utilization (Gaswith methaneconcentrationbelow8% cannot

beutilizedby internalcombustionengine,andtheannualdischargevolumeis very large).

Operating Principle

ÅCatalyticoxidation: Reducingtheignition temperatureof CMM.

ÅRegenerativeoxidation: realizing continuousand stableoxidation of low concentrationgas,with a wide

rangeof applicableconcentration.

Regenerative Catalytic Oxidation Technology of 
Ultra -low Concentration CMM



Oxidation Technological Process

1 primary mixing fan, 2 primary mixing fan, 3 methane concentration sensor, 4 secondary mixing fan, 

5 secondary mixing fan, 6 fresh air valve, 7 inlet switching valve, 8 oxidation device, 

9 outlet switching valve, 10 main induced draft fan, 11 chimney, 12 heat exchanger, 

13 exhaust gas regulating valve, 14 boiler induced draft fan, 15 emergency release valve, 16 anti-freezing gas valve



Patentsof CMM Utilization

Patent Type Patent Title Patent Number

Invention
One Kind of CMM Boiler with Extremely Low Concentration and Its Operation 

Method
2015102376150

Utility Model Gas Mixing System 2017208822785

Invention Gas Mixing System and Gas Mixing Concentration Control Method 201710594380X

Invention Regenerative Catalytic Oxidation Devices and Design Method 2018106361711

Utility Model Regenerative Catalytic Oxidation Devices 2018209437051

Invention
Regenerative Catalytic Oxidation Systemof 

Ultra-low Concentration CMM
2018106300949

Utility Model
Regenerative Catalytic Oxidation Systemof 

Ultra-low Concentration CMM
201820945341X

Utility Model A System for Preparing Bath Hot Water by CMM Oxidation Heat 2018210105817

Utility Model A System for Building Heating by CMM Oxidation Heat 201821008814X

Utility Model A System for Shaft Freezing Prevention by CMM Oxidation Heat 2018210111466

Invention
One Kind of Air Pressure System Using Ultra-low Concentration CMM and Its 

Control Method
2018113056732

Utility Model One Kind of Air Pressure System Using Ultra-low Concentration CMM 2018218074499



Catalytic Oxidation Experimental Devices

ÅMaximumcapacity: 500Nm3/h

ÅTherangeof methaneconcentrationfor stableoperationis 2.5%-4.5%.

ÅMethaneconversionrate: 99%

ÅThe cumulative running time of the experimentaldevice is 1062 hours, and the

maximumrunningtime of asingleoperationis 168hours.
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Technical Parametersof Oxidation Device

Specification of 

Oxidation Device

WLCO10/2.8- Q2-

1.25/192

WLCO10/2.8-

S1.4-70/90

WLCO20/2.8- Q4-

1.25/192

WLCO20/2.8-

S2.8-70/90

DesignedProcessing 

Capability
10000Nm3/h 20000Nm3/h

Designed

Concentration
2.8%̂ V/Ṽ

Applicable 

Concentration Range
0.3%͘ 3.0%̂ V/Ṽ

Rated Output 2 Steam Ton /h 1.4MW 4 Steam Ton /h 2.8MW

Rated Pressure / 

Temperature
1.25MPa/192 / 1.25MPa/192 /

Rated Backwater / 

Effluent Temperature
/ 70 /90 / 70 /90



Technology Characteristic of Regenerative Catalytic 

Oxidation 

Å Thegasconcentrationfluctuationrangeis largeandthelower limit of gasconcentrationis 0.3%.

Å Theupperlimit of gasconcentrationhasbeenraisedfrom 1.2% to 3%. Theequipmentinvestmentis

smallandtheoperationcostis low.

Å Reducingthe initial reactiontemperature(450Ņ~ 500Ņ), theoxidationreactionof CMM is gentle,

safeandreliable.

Å Theupperlimit of concentrationis 3%, andreasonablesafetymarginis reserved.

Å Using non-noble metal catalyst, the production cost is low, the service life is long, and the

maintenanceworkloadis small.



Economic Comparison of Different Operating 

Concentrations(2 Steam Tons/h)

Save MoneyΪ

Å Theoperatingconcentrationis 1.2%, andthestatic

investmentpaybackperiodis 7.6 years.

Å Theoperatingconcentrationis 3.0%, andthestatic

investmentpaybackperiodis 3.0 years.



02 Security Measures

Part Two



Å All safety standardsfor low concentrationgas power generationare implemented,and the

pipelinesandequipmentcontactedwith gasin theoxidationsystemareall designedandmanaged

accordingto the seriesstandardsof ñAQ-1076-2009-DesignSpecificationfor SafetyGuarantee

Systemof Low ConcentrationGasPipelineTransportationin CoalMinesò.

Å The basicfactor to ensurethe safeoperationof the oxidationsystemis methaneconcentration,

and the reliability of methaneconcentrationcontrol is further improvedby adoptingtwo-stage

gasmixing device.

Å The temperatureof catalyst bed is used as a safety chain protection measure. When the

temperatureof catalystbedis higherthan550Ņ, theinlet valveof theoxidationdeviceis cutoff.

Measures to Ensure Safe Operation of Oxidation System



Å SafetyRegulationsin CoalMine (Vertion2018)

Å GB50183-2015Codefor FireProtectionof CrudeOil andNaturalGasEngineeringDesign

Å AQ1072-2009Technicalspecificationof watersealfire-proof andexplosion-relief devicefor gaspipeline

transportation

Å AQ1073-2009Technicalspecificationof automaticexplosion-proofdevicefor gaspipelinetransportation

Å AQ1074-2009Dry FireRetarderfor CoalMine GasPipeline

Å AQ1076-2009 Design Specificationfor Safety GuaranteeSystemof Low ConcentrationGas Pipeline

Transportationin CoalMines

Å AQ1078-2009Genenralspecificationsfor transmissionsystemof low concentrationcoalminegasblending

with watermist

Å AQ1079-2009 Generaltechnicalrequirementsof automaticpowder sprayingand explosionsuppression

devicefor gaspipelinetransportation

Current Safety Standards for Utilization of Low 
Concentration CMM



Water Sealing of Fire 

Barriering & Explosion 

Venting Device
Dry Fire Retarder

Automatic Preventing 

Explosion Device

Security Devicesand Equipment



Security Devicesand Equipment

Safety transmission device for low concentration 

coal mine gas blending with water mist 

Automatic spurting 

powder explosion 

suppression device

Methane concentration 

sensor



Gas Mixing and Concentration Control Patent

ÅPatent Title: Gas Mixing and Concentration Control System

ÅPatent Nubber: 2017208822785

ÅDate of Authorization: March 2nd, 2018



Oxidation SysterPatent

ÅPatent Title: Oxidation System of Ultra-low Concentration CMM

ÅPatent Nubber: 201820945341X

ÅDate of Authorization: Feb 22nd, 2018


