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1MEGTEC Confidential

MEGTEC:
Commercial VAM 
projects for China 

)Œ$�'Õ ©b_V´I� Þk]k�I})Œ$�'Õ ©b_V´I� Þk]k�I})Œ$�'Õ ©b_V´I� Þk]k�I})Œ$�'Õ ©b_V´I� Þk]k�I}
25 February 2009 Richard Mattus

MEGTEC VAM processing plant for 500 000 m3/h
2ø,U8¢*‰ Þk]+“F•k�I} �è+“F•d^ É 500,000m3/h
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In full operation by April 2007 #÷F’M» • ¹ Þk]GÄMh�è

– the world’s first VAM Power Plant   Ty20071� 49—`�=ò0Çb_ZÛ

MEGTEC VAM in China
)· ¼)Œ0‘)ÉI� ©Qx �ö

First VAM installation in ChinaFirst VAM installation in China now in operation.
 ¼)ŒM» • ¹ Þk]>¶%¥[TQý.�[T.�4Ÿ1�0•Q^1•,Zb_ZÛ

Host/Customer is ZhengZhou Coal Mining Group, Henan Province
 © Ê/G·4Æ É?B%æI•c`0mc`CóiU)q
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Globally leading supplier 
of emission control equipment for 

low concentrations of hydrocarbons to air.
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Globally leading supplier 
of emission control equipment for 

low concentrations of hydrocarbons to air.
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MEGTECMEGTEC

MEGTEC Worldwide 900 employees
2ø,U8¢*‰#÷F’%¥ 900&œ&ç0t

MEGTEC Systems Worldwide Headquarters

De Pere, WI

MEGTEC Systems Regional Offices

Columbus, OH

Vero Beach, FL

Melbourne, Australia

Singapore

Shanghai, China

Pune, India

Evry (Paris), France

Manchester, UK Göteborg,Sweden
Åmål , Sweden

Maidenhead, UK
Ingre, France

Maintal (Frankfurt) Germany

)· ™@�bjZÛg•'½�è9œ%0'�$Åb¯

!Ü!�R�)Œ,•8>1F8®0m2&2�%a0‘I�#÷F’2Êcw

!Ü!�Fí$� 't2F*°0‘I�  Þk]>¶%¥[TQý(VOCSIDIZER) 5�9¾9Ò,• ¼2R
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MEGTEC VOCSIDIZER INSTALLATIONS
2ø,U8¢*‰ Þk]>¶%¥[TQý.�[T

Over 800 VOCSIDIZERs in different industrial applications.

Many of these operate on methane.

)·^G+©$�!e0t © ¼&›:Æ"*1#`�bV 800 +æI� Þk]>¶%¥[TQý
(VOCSIDIZER) +¶+©7ÿ8¾G·!�+“F•GÁC†>£!âI�

Over 800 VOCSIDIZERs in different industrial applications.

Many of these operate on methane.

)·^G+©$�!e0t © ¼&›:Æ"*1#`�bV 800 +æI� Þk]>¶%¥[TQý
(VOCSIDIZER) +¶+©7ÿ8¾G·!�+“F•GÁC†>£!âI�

All types of industrial oxidizers.       &“:Æ1žI�0t ©>¶%¥(÷$¿I}$Ü�è

In total 4,000 oxidizers of MEGTEC 0•^M^0G®!6!�`�bVx
design supplied to industry 4,000&•>¶%¥[TQý

MEGTEC VAM in China
)· ¼)Œ0‘)ÉI� ©Qx �ö

2004:
- First presented in China 

2008:
- First VAM VOCSIDIZER installed in China

2009:
-VOCSIDIZER production in China

- 20041�8´+¸ �èM» •=°$‰F?)·:Ñ:&0t&�

- 20081�)·)Œ$�CóJŽ1‰^MM» • ¹ Þk]>¶%¥[TQýk�I}�í

- 20091�.•)·)Œ$�1•,ZG®!6 Þk]>¶%¥[TQý
(VOCSIDIZER) 
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Flameless : No combustion chamber – therefore flameless  8oDRCvC�T*-)o=ó8oBúC¿
8oBúC¿�ö Oxidation completely in-bed.    )·1�!â$�>¶%¥.�#÷&\1#

No NOx: No flame. Even though temp is high, it is not near where thermal
?09˜>½>¶%¥Dø: NOx is generated.   ?09˜BúC¿�è)Ö@¸$•0’�è?09˜/•"Ë

The Flameless VOCSIDIZER
8oBúC¿&\8¯I�  Þk]>¶%¥[TQý(VOCSIDIZER)

PROVEN TECHNOLOGY – VAM Abatement
Q^bVm�^PI�5�9¾Q^bVm�^PI�5�9¾Q^bVm�^PI�5�9¾Q^bVm�^PI�5�9¾ - VAM$^6!

1994

1st DEMO INSTALLATION AT A COAL MINE
abating vent air methane in 1994.

Trial unit at British Coal

)· • ¹CóJŽI�M» •+æKÉU’[TQý 1994 1� VAMI�$^6!
U€)ŒCóC<#û&‡1�I�^dm�[TQý
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PROVEN TECHNOLOGY - Energy Recovery
Q^bVm�^PI�5�9¾– SŒA�$¸G·

1994

2001 - 2002
2nd DEMO INSTALLATION AT A COAL MINE
- small scale generation of energy

)· • ¹ CóJŽI�M»!�+æ[TQý.ž\S<°I�SŒA�G®!6

Trial unit at Appin Colliery, BHP Billiton in 
Australia 2001 – 2002, 12 months of utilizing 
VAM for generating steam

BB+¶$¸!)BHP#û&‡20011�T‚ 20021�)· APPINCóJŽ.�[TI�^dm�[TQý )·
12 ¹9—$�b©bV+“F•>¶%¥ Þk]R›!6G®WG?�

1st DEMO INSTALLATION AT A COAL MINE
abating vent air methane in 1994.

Trial unit at British Coal

)· • ¹CóJŽI�M» •+æKÉU’[TQý 1994 1� VAMI�$^6!
U€)ŒCóC<#û&‡1�I�^dm�[TQý

3rd    COAL MINE SITE DEMONSTRATION:

)· • ¹CóJŽI�M» ˜+æKÉU’[TQý

250 000 Nm3/h @ 0.9% CH4,                
driving 6 MWe turbine

250 000 Nm3/h  Þk]d^ �èGÁC†?â150.9%                      
m�%7 •&•6 MWe?�aý9É

- taking only 20% of the air volume

!T!T$¸G·JŽ!$b©k]Gu8>20% I�?Ðd^

3rd DEMO INSTALLATION AT A COAL MINE 
first large scale generation of energy             M» •=°+¶\S<°I�SŒA�G®!6
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3rd DEMO INSTALLATION AT A COAL MINE 
first large scale generation of energy             M» •=°+¶\S<°I�SŒA�G®!6

Has generated over 300 000 carbon credits 
0•!6G®`�bV30 –I�KB5–:– �í

Has generated over 300 000 carbon credits 
0•!6G®`�bV30 –I�KB5–:– �í

Has generated over 50 GWh of electricity 
0•!6G®`�bV50GWhI�GÄd^

Has generated over 50 GWh of electricity 
0•!6G®`�bV50GWhI�GÄd^

4th     coal mine site demonstration:

M»)j ¹CóJŽ.-m�k�I}

CONSOL Energy, USA

M»)j ¹CóJŽk�I}KÉU’

R�)Œ�è CONSOLSŒA��è WindsorCóJŽ

� 50 000 m3/h (30 000 scfm) of air 

� Unmanned operation since May 2007
50 000 m3/h M	>£d^
Ty20071� 59—`� •Iƒ)·#÷Ty%7b_ZÛ

US VAM Project at CONSOL Energy
)·R�)ŒCONSOLSŒA�I� Þk]k�I}

VAM demonstration project partly Government funded by the US EPAVAM demonstration project partly Government funded by the US EPA and the US DOE.and the US DOE.
 Þk]k�I}GÀR�)Œ Þk]k�I}GÀR�)Œ EPAEPA'�'� DOEDOEcw$•_Ó%8cw$•_Ó%8
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System capacity: 62 500 Nm3/h VAM concentration: 0.3% to 0.7 %

>¶%¥OŠQn?Ðd^ É>¶%¥OŠQn?Ðd^ É>¶%¥OŠQn?Ðd^ É>¶%¥OŠQn?Ðd^ É�ö�ö�ö�ö 62 500 Nm3/h  Þk]?â15 É Þk]?â15 É Þk]?â15 É Þk]?â15 É �ö�ö�ö�ö 0.3% - 0.7 %

MEGTEC VAM in China
)· ¼)Œ0‘)ÉI� ©Qx �ö

5th     coal mine site demonstration: M»!# ¹CóJŽ.-m�k�I}M»!# ¹CóJŽ.-m�k�I}M»!# ¹CóJŽ.-m�k�I}M»!# ¹CóJŽ.-m�k�I}

Host/Customer is ZhengZhou Coal Mining Group, Henan  Province
 © Ê © Ê © Ê © Ê/G·4Æ É?B%æI•c`0mc`CóiU)qG·4Æ É?B%æI•c`0mc`CóiU)qG·4Æ É?B%æI•c`0mc`CóiU)qG·4Æ É?B%æI•c`0mc`CóiU)q

PDD administrator is EcoCarbone, France
PDD8�!…7?$('�N0F•8H É?d)Œ8�!…7?$('�N0F•8H É?d)Œ8�!…7?$('�N0F•8H É?d)Œ8�!…7?$('�N0F•8H É?d)ŒEcoCarbone #û&‡#û&‡#û&‡#û&‡

The complete installation includes VAM abatement 
and energy recovery in the form of hot water for lo cal use

>¶%¥SŒd^$¸G·!tC|>ÃI�1ñ1ž"*1â)¿"�G·�í

The MEGTEC delivery was fully commissioned and take n over by customer by mid October 
MEGTEC0•!� 20081�%Ð9— ¼8{.�4Ÿ^’^d1�!3!g © Ê=ò1ž"�G· �í

MEGTEC VAM in China
)· ¼)Œ0‘)ÉI� ©Qx �ö
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Hot waterHot water from VAM GÀ Þk]>¶%¥!6G®C|>Ã
Main MEGTEC concept in China 2ø,U8¢*‰#û&‡)·)Œ$�I� Ê\�<�2„

In China typical VAM concentrations are 0.3 – 0.7%
)Œ$�:–$UI� Þk]?â15U’)ƒ)· 0.3%$¿0.7% Úhƒ

- - - For each 125 000 Nm3/h of ventilation air   - - -

6.1 
MW

3.8 
MW

1.5 
MW

Heat straight from bed.   

Water at 70 - 150 oC

0.7%0.5%0.3%

Hot waterHot water from VAM GÀ Þk]>¶%¥!6G®C|>Ã
Main MEGTEC concept in China 2ø,U8¢*‰#û&‡)·)Œ$�I� Ê\�<�2„

In China typical VAM concentrations are 0.3 – 0.7%
)Œ$�:–$UI� Þk]?â15U’)ƒ)· 0.3%$¿0.7% Úhƒ

1.5 
MW

--Secondary heat-
exchanger.

Water at 150oC

5  
MW

2.7 
MW

0.5 
MW

Secondary heat-
exchanger.

Water at 70oC

- - - For each 125 000 Nm3/h of ventilation air   - - -

6.1 
MW

3.8 
MW

1.5 
MW

Heat straight from bed.   

Water at 70 - 150 oC

0.7%0.5%0.3%

Heat 
exchanger

C|!35ñ(÷
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0.2 % methane needed to maintain oxidation. Energy of concentrations above 0.2 % can be recovered.

Example: 800 000 m3/h
72 MW(th) 21 MW(el) 

1 % CH4 (at 30% efficiency)

Example: 800 000 m3/h
72 MW(th) 21 MW(el) 

1 % CH4 (at 30% efficiency)

Example: 800 000 m3/h
36 MW(th) 10 MW(el) 

0.6 % CH4 (at 30% efficiency) 

Example: 800 000 m3/h
36 MW(th) 10 MW(el) 

0.6 % CH4 (at 30% efficiency) 

VOCSIDIZER technology for VAM Energy Recovery

Cooling water from electricity generation drives absorption chiller.

Example:

800 000 m3/h
1% methane 72 MW(th) 21 MW(el) 19 MW(el) + 38 MW(cool)

Example:

800 000 m3/h
1% methane 72 MW(th) 21 MW(el) 19 MW(el) + 38 MW(cool)

~

Cogeneration of electricity and heating – plus cooling
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VAM Energy Recovery for District Heating / cooling
 Þk]I�SŒA�$¸G·&~G·!�%É*n"*9%/$Å$F

A
VAM Abatement Only

%äQ>I� Þk]>¶%¥[TQý

VAM to Energy
 Þk]!6G®SŒd^ Þk]!6G®SŒd^ Þk]!6G®SŒd^ Þk]!6G®SŒd^

B

VAM to Thermal Energy

 Þk]&`GÄMh Þk]&`GÄMh Þk]&`GÄMh Þk]&`GÄMh�ä�ä�ä�ä$¸G· Þk]!6G®GÄSŒ$¸G· Þk]!6G®GÄSŒ$¸G· Þk]!6G®GÄSŒ$¸G· Þk]!6G®GÄSŒ�å�å�å�å

VAM Power Plant (VAM to Electrical Energy)

~

VOCSIDIZER™

Steam
drum Deaerator

FW tank

TurbineGenerator

Condenser

FW treatment plant

Air coolerC

THREE OPTIONAL VAM VOCSIDIZER CONCEPTS
 ˜L\&~b˜I�SŒd^$¸G·8H:×

0µ9˜C|d^+“F•OŠQnI� Þk]>¶%¥[TQý
�ä!6G®C|>Ã�èWG?�'�$F>Ã�å
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Main 
Coal 
Mine 
Vent
Shaft
CóJŽ
 Êb©k]!$

Coal Excavation CóC<1•dV

Overall optimization of CH4
CóJŽGÁC†$¸G·I�#÷iñ!§%¥CóJŽGÁC†$¸G·I�#÷iñ!§%¥CóJŽGÁC†$¸G·I�#÷iñ!§%¥CóJŽGÁC†$¸G·I�#÷iñ!§%¥

Low CH 4

!Ý?â15GÁC†!Ý?â15GÁC†!Ý?â15GÁC†!Ý?â15GÁC†
< 1%

High CH 4

mg?â15GÁC†mg?â15GÁC†mg?â15GÁC†mg?â15GÁC†

Gas Engines
DR>£&`%79É

Ty20061�`�1•,Zbj#ô ¼)Œ0‘)É

Main 
Coal 
Mine 
Vent
Shaft
CóJŽ
 Êb©k]!$

Coal Excavation CóC<1•dV

Overall optimization of CH4
CóJŽGÁC†$¸G·I�#÷iñ!§%¥CóJŽGÁC†$¸G·I�#÷iñ!§%¥CóJŽGÁC†$¸G·I�#÷iñ!§%¥CóJŽGÁC†$¸G·I�#÷iñ!§%¥

VAM Power Plant
JŽ!$ Þk]GÄ&�

Gas Engines
DR>£&`%79É

High CH 4

mg?â15GÁC†mg?â15GÁC†mg?â15GÁC†mg?â15GÁC†

Low CH 4

!Ý?â15GÁC†!Ý?â15GÁC†!Ý?â15GÁC†!Ý?â15GÁC†
< 1%

Ty20061�`�1•,Zbj#ô ¼)Œ0‘)É
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ENERGY RECOVERY
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ENERGY RECOVERY
- at different VAM concentrations
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WHY ALL THIS INTEREST TO 
REDUCE VAM EMISSIONS ?

 Þk] É!ä!©1¤`�1�?j$�?w

WHY ALL THIS INTEREST TO WHY ALL THIS INTEREST TO 
REDUCE VAM EMISSIONS REDUCE VAM EMISSIONS ??

 Þk] É!ä!©1¤`�1�?j$�?w Þk] É!ä!©1¤`�1�?j$�?w

-What is carbon credits financing?
!O ×8¾KB5–:–7ÅIY

One thin bubble of atmosphere
+¶>£ ¼ • ¹QU.žI�>£?p
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Atmosphere thickness to the Earth is    like the skin to the apple
+¶>£.ˆ!�)¿F’I�&)15.À#^Uˆ:+I=.ˆ!�Uˆ:+I�&)15 •:Æ

One thin bubble of atmosphere
+¶>£ ¼ • ¹QU.žI�>£?p

Some heat radiation is reflected back to Earth
by the atmosphere

hÂ#Ø+¶cw$•I�C|SŒ[:&\.“)m+¹M	 ¼

One thin bubble of atmosphere
+¶>£ ¼ • ¹QU.žI�>£?p
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Human activities are emitting large quantities
of gases into atmosphere.

Gases with impact on Global Warming:
CO2, CH4, N2O, CFC’s ..

!IO
I�8t0Ç?Ê%7!©6!7Í$‰+¶d^I�>£!â �ä,�!�>¶%¥KB �è
GÁC†�è>¶%¥>½MØMØ�åbj#ô+¶>£ ¼�í
bh!*>£!âcŒ8¾!©.ˆ#÷F’&g9%!6G®2�'\I�@¸.3>£!â�í

One thin bubble of atmosphere
+¶>£ ¼ • ¹QU.žI�>£?p

One thin bubble of atmosphere
+¶>£ ¼ • ¹QU.žI�>£?p
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Gases accumulate and reflect 
more heat back to Earth

>£!â>ÖiU Ú&•!©.•+¶d^I�C|d^&\.“)m)¿F’ �è.À#^ • ¹@¸.3 �í

One thin bubble of atmosphere
+¶>£ ¼ • ¹QU.žI�>£?p

@¸.37×1#I�Qb:+b¯4Ÿ!�#÷F’&g9%@¸.37×1#I�Qb:+b¯4Ÿ!�#÷F’&g9%

Green House Effect resulting in Global WarmingGlobal Warming

One thin bubble of atmosphere
+¶>£ ¼ • ¹QU.žI�>£?p
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One thin bubble of atmosphere
+¶>£ ¼ • ¹QU.žI�>£?p

$o Ý4Ï9˜I�>£!â6!7ÍcŒbj#ô!�+¶>£ ¼
- #÷F’I�L`-õ.E'�7Î1+cŒ&›3ž\�4âJÃbhL\`�%N
- ^7^I ¼@�&Y$¿+©. )Œ.E'�0t ©#Ð^G6!7Í
-9•b`1‰MZ`�I�KB5–:–7ÅIY9É$Å�èbh8¾ • ¹9˜.‹& !ëG·I�5$_Ó �è
-"�@¸.3>£!â&~!t9•+¶hß15I�$^6!

- All emissions are going into the same thin bubble of atmosphere.
- Scientists and Governments of the World now agree that this trend must be broken. 
- Discussion concerns how much countries and industries are allowed to emit.
- The recently established trading with Carbon Credits (emission reduction certificates) is an 

instrument  guiding  investments to where they most  cost efficiently reduce GHG emissions.

- All emissions are going into the same thin bubble of atmosphere.
- Scientists and Governments of the World now agree that this trend must be broken. 
- Discussion concerns how much countries and industries are allowed to emit.
- The recently established trading with Carbon Credits (emission reduction certificates) is an 

instrument  guiding  investments to where they most  cost efficiently reduce GHG emissions.

� Carbon credit financing of successful emission redu ction projects is here to stay
k�I}4Ÿ%.I�$^6!R›VF2&KB5–:–7ÅIY8¾F?hÅ>DI�d\CH

One thin bubble of atmosphere
+¶>£ ¼ • ¹QU.žI�>£?p

CONCLUSIONS ON STATUS :
- Structures of trading schemes of “carbon credits” (CER / ERU / VER / NGAC ..) are  now established
- Trading is increasing quickly and becoming globally integrated
- Media attention as well as public awareness and concern are very high and increasing 
- Present global financial crises is short term pressing down price of carbon credits 
- Long term trend is expected to be a stable, high price level of carbon credits

CONCLUSIONS ON STATUS :
- Structures of trading schemes of “carbon credits” (CER / ERU / VER / NGAC ..) are  now established
- Trading is increasing quickly and becoming globally integrated
- Media attention as well as public awareness and concern are very high and increasing 
- Present global financial crises is short term pressing down price of carbon credits 
- Long term trend is expected to be a stable, high price level of carbon credits

2ÊQb�ö
- KB5–:–!38¢I�Qb:� (CER / ERU / VER / NGAC ..)0•.�(�
- !38¢=ò)·bTb®&`.ä1�4Ÿ É •L\#÷F’%¥`�%N
- -!!â'�+¶!¦I�$�?w î)·bŸ8t$ö+-

- F?)·I�#÷F’d`Z�&�9É0•"�KB5–:–!†:Ë)·J|9®$�$‰F? šhÜ
-!]h�bk\a15Iš �èKB5–:–!†:Ë",CÅ!©5•Q|LÂ.)1�"l5•)· • ¹b�mg>Ã$U
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CO2

CH4

12 yearsCH4

>>10 000 
years

CO2

Life time in 
atmosphere
+¶>£ ¼I�.Ž'�

GW
Impact
#÷F’&g
9%2�'\

GW
Impact
#÷F’&g
9%2�'\

Time
8…hƒ

Time
8…hƒ12 years

Fossile 
Power
Plant

J‚%¥GÄMh

Coal mine
Vent
Shaft

CóJŽk]!$

CO2

CH4

CONSIDER   Green House Gas   METHANE
?w3ž@¸.3>£!âGÁC†!

CO2

CH4

Major 
Emission 

reductions
 Ê\�I�$^6!

CO2

CH4

12 years

GW
Impact
#÷F’&g
9%2�'\

GW
Impact
#÷F’&g
9%2�'\

Fossile 
Power
Plant

J‚%¥GÄMh

Coal mine
Vent
Shaft

CóJŽk]!$
Time
8…hƒ

Time
8…hƒ

CONCLUSIONS ON MAJOR 
EMISSION REDUCTIONS:
 Ê\�I�$^6!O
$º2ÊQb
• CO2 continues to accumulate, 
but at a slower rate.
!�>¶%¥KB",CÅ!tQ¢3ñI�b®15L~O¾

CONSIDER   Green House Gas   METHANE
?w3ž@¸.3>£!âGÁC†!
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CO2

CH4

CO2

CH4

12 years

CONCLUSIONS ON MAJOR 
EMISSION REDUCTIONS:
 Ê\�I�$^6!O
$º2ÊQb
• CO2 continues to accumulate, 
but at a slower rate.
!�>¶%¥KB",CÅ!tQ¢3ñI�b®15L~O¾

• Methane reductions have full 
impact quickly - in only 12 years!
GÁC†$¨!tI‡.ˆ2zI�b®15b¯4Ÿ2�'\ �è+¶Q5!TG·!� 121�

Reducing methane emissions 

CONTRADICT increasing 
global warming!

$^.  GÁC†6! 7Í &~!t hÁ=ñ#÷F’ &g9%%/b®

$^.  GÁC†6! 7Í &~!t hÁ=ñ#÷F’ &g9%%/b®

$^.  GÁC†6! 7Í &~!t hÁ=ñ#÷F’ &g9%%/b®

$^.  GÁC†6! 7Í &~!t hÁ=ñ#÷F’ &g9%%/b®

CONSIDER   Green House Gas   METHANE
?w3ž@¸.3>£!âGÁC†!

GW
Impact
#÷F’&g
9%2�'\

GW
Impact
#÷F’&g
9%2�'\

Fossile 
Power
Plant

J‚%¥GÄMh

Coal mine
Vent
Shaft

CóJŽk]!$
Time
8…hƒ

Time
8…hƒ

Major 
Emission 

reductions
 Ê\�I�$^6!

The aim of all efforts
to reduce GHG emissions

is now to break the trendbreak the trend
of of increasingincreasing global global warmingwarming , 

which is melting the ice of the Arctic.

4Ï9˜%9%*I�I}:–.À8¾.ˆ@¸.3>£!â$^6!
!]R›"�#÷F’&g9%I�`�%N2&$¿Q¢\r

&›8… îSŒ+®5~7à=ò)·Z�%¥I�%¦:�$?.Ñ
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The aim of all efforts
to reduce GHG emissions

is now to break the trendbreak the trend
of of increasingincreasing global global warmingwarming , 

which is melting the ice of the Arctic.

4Ï9˜%9%*I�I}:–.À8¾.ˆ@¸.3>£!â$^6!
!]R›"�#÷F’&g9%I�`�%N2&$¿Q¢\r

&›8… îSŒ+®5~7à=ò)·Z�%¥I�%¦:�$?.Ñ

GREENHOUSE GASES CONTRIBUTIONS 

CO2
53%

CH4
17%

Trop Ozone
13%

N2O
5%CFC's

12%

12 20 000 –
50 000

Life time in 
atmosphere 
(years)

+¶>£ ¼I�.Ž'�

23
(21 in the 
first Kyoto 

Period)

1Global Warming 
Power

#÷F’&g9%SŒd^

CH4CO2

Green House Gas   METHANE  
GÁC†— @¸.3>£!â

@¸.3>£!âI�!ëG·

� Second most important greenhouse gas
� Much more powerful greenhouse gas than CO2 
� Short life time in atmosphere, so emission reductions will have a quick, positive impact
� Generates energy when abated (oxidized) 

� M»!�d\\�I�@¸.3>£!â �í
� >c!�>¶%¥KB7×:+9ƒ ´d\I�@¸.3>£!â �í
� GÀ!�+¶>£ ¼I�.Ž'�b�J| �è4Ï!t$^6!!©ií0ÇbTb®9˜7× �í
� 1â>¶%¥&•!©!6G®SŒd^�í
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Fuel stat & 
mobile

1%

Waste water
10%

Biomass 
burning

5%

Coal
8%

Biofuel 
combustion

4%

Manure
4%

Enteric 
fermentation

28%

Oil
1%

Natural gas
15%

Solid waste
13%

Rice
11%

BIGGEST TOTAL SOURCE:BIGGEST TOTAL SOURCE: 2Ê!â9ô^ƒ9•+¶I�9ôA�2Ê!â9ô^ƒ9•+¶I�9ôA�2Ê!â9ô^ƒ9•+¶I�9ôA�2Ê!â9ô^ƒ9•+¶I�9ôA� �ö�ö�ö�ö2Ê!â9ô^ƒ9•+¶I�9ôA�2Ê!â9ô^ƒ9•+¶I�9ôA�2Ê!â9ô^ƒ9•+¶I�9ôA�2Ê!â9ô^ƒ9•+¶I�9ôA� �ö�ö�ö�ö
Cows, sheep etcCows, sheep etc DêDêDêDê�è�è�è�èR�MØR�MØR�MØR�MØDêDêDêDê�è�è�è�èR�MØR�MØR�MØR�MØ 50-100 kg CH4 per cow

and year  =  1-2 t CO2e

PROBLEM:PROBLEM: 50-100#û83 •+ÃDê/1� = 1-2&·CO2e

Each source is very small   Each source is very small   h}k'8¾�ö+¶+©7ÿI�6!7ÍA�I�6!7Íd^&�2�.ž

Global Methane Emissions   - by source
#÷F’&~SŒ!6G®GÁC†6!7ÍI�9ôA�

ANNUAL GREENHOUSE EFFECT on Global Warming
@¸.37×1#.ˆ>^1�#÷F’&g9%I�2�'\
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Coal mine VAM
800 000 m3/h, 1%

(50 000 t CH4/yr)
CóJŽ Þk]

Coal Coal minemine VAMVAM
800 000 m3/h, 1%

(50 000 t CH4/yr)
CóJŽ Þk]

1 million t CO2e

 •I
 –1âd^&·!�>¶%¥KB

ANNUAL GREENHOUSE EFFECT on Global Warming
@¸.37×1#.ˆ>^1�#÷F’&g9%I�2�'\

1 million t CO2e

 •I
 –1âd^&·!�>¶%¥KB

Coal mine VAM
800 000 m3/h, 1%

(50 000 t CH4/yr)

CóJŽ Þk]

Coal mine VAMCoal mine VAM
800 000 m3/h, 1%

(50 000 t CH4/yr)

CóJŽ Þk]

Coal Coal firedfired
Power plantPower plant
300 MW300 MWth th ==
DRCóGÄ&�

ANNUAL GREENHOUSE EFFECT on Global Warming
@¸.37×1#.ˆ>^1�#÷F’&g9%I�2�'\
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Coal Coal firedfired
Power plantPower plant
300 MW300 MWth th ==
DRCóGÄ&�

½½ million cars million cars ==
50 –b�aõ =

Coal mine VAM
800 000 m3/h, 1%

(50 000 t CH4/yr)

CóJŽ Þk]

Coal mine VAMCoal mine VAM
800 000 m3/h, 1%

(50 000 t CH4/yr)

CóJŽ Þk]

1 million t CO2e

 •I
 –1âd^&·!�>¶%¥KB

ANNUAL GREENHOUSE EFFECT on Global Warming
@¸.37×1#.ˆ>^1�#÷F’&g9%I�2�'\

Calculations of CERs
^0N&4Ÿ ÉCERs

For calculation of amount to CERs, consider; ^0N&CERs�èk
R’Xà �ö

- Vocsidizer cleaning efficiency and availability  Þk]>¶%¥[TQýI�7×F�'�&~ZÛ2¶

- conversion rate of CH4 into CO2e. GÁC†aû%¥4Ÿ!�>¶%¥KBI�aû%¥F�

Examples:
250 000 Nm3/h @ 0.9 % VAM comes to 240 000 tonnes of CO2e 
125 000 Nm3/h @ 0,9 % VAM comes to 120 000 t CO2e 
125 000 Nm3/h @ 0,3 % VAM comes to 40 000 t CO2e 

>c,� �ö

?â15 É0.9%I� Þk] �è,�:+?Ðd^ É 250 000 Nm3/h$¨!©aû%¥4Ÿ240 000 1âd^&·!�>¶%¥KB�í

1208040125 000

640

320

160

0.6

320

160

80

0.3

9601 000 000

480500 000

240250 000

0.9

Annual emission reductions in thousand tons of CO2e       >^1� ™%Ò1âd^&·!�>¶%¥KB
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VAM Project Economics – indication
 Þk]k�I}Q^?Ý7×IY -^ƒ8•

ABATEMENT ONLY   !TG·>¶%¥^M+–!TG·>¶%¥^M+–!TG·>¶%¥^M+–!TG·>¶%¥^M+–
500 000 Nm3/h (300 000 scfm) 

indicative profi tabi l ity )· œ&›I� Þk]?â15 šI�7ÅIY3T$D

at various VAM concentrations

0

5
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5 EUR/t
CO2e

10 EUR/t
CO2e
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CO2e

20 EUR/t
CO2e

Value of carbon credits   KB5–:–!†:Ë
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0,3%

0,6%

0,9%

.. then the straight pay back time is only a few years

5$_Ó)m54F�!T!T&y9˜$o1�

CONCLUSIONS:
• VAM should be min 0.5 %  Þk]?â159•!Ý1#bM$¿0.5%
• Carbon credits should be min 1O EUR/t CO2e KB5–:–1# É>^&·10R�#Ò

MEGTEC VAM in China
)· ¼)Œ0‘)ÉI� ©Qx �ö

FLEXIBLE APPROACH C�?ÊI�+“F•8H1ž

MEGTEC COOPERATE WITH 2ø,U8¢*‰ •,� š!• ©bjZÛ&—!ë �ö
• Chinese design institutes -)Œ$�+©.E^M^0hñ
• international CER handling companies - )ŒhÔCER+“F•#û&‡
• international investors -)ŒhÔ5$_Ó'Õ

MEGTEC (Shanghai) has access to 2ø,U8¢*‰)· ¼)Œ9˜IÏ1-
a large network of Chinese suppliers. +¶I�"*1#Qà

2ø,U8¢*‰#û&‡6_"*I� Þk]+“
MEGTEC OFFERS VAM INSTALLATIONS F•OŠQn.�[T8H1ž�ö
• directly to coal mines -Iƒ64 ÉCóJŽbjZÛ.�[T
• to Joint Ventures with Chinese parties and western investors - É+¥)Œ5$_Ó'Õ •)Œ$�.-!âI�&—_Ó#û&‡

MEGTEC CAN OFFER 2ø,U8¢*‰#û&‡&~6_"*�ö
• Feasibility Studies and pre-engineering studies. - &~ZÛ2¶J£M�'�k�0tLšJ£M�
• Equipment and systems supplies. - ^M+–'�OŠQn"*1#
• Contact with CER handling companies - RãOŠCER+“F•#û&‡
• Contact with investors - RãOŠ5$_Ó'Õ
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1. The VOCSIDIZER is well established in industry 
and can efficiently abate VAM.
2ø,U8¢*‰#û&‡I� Þk]>¶%¥[TQý0•)· ©GÛ2&$¿Tþ,�I�m�

4 CONCLUSIONS on VAM (Ventilation Air Methane)

2ÊQb�ö

2001 - 2002

1. The VOCSIDIZER is well established in industry 
and can efficiently abate VAM.
2ø,U8¢*‰#û&‡I� Þk]>¶%¥[TQý0•)· ©GÛ2&$¿Tþ,�I�m�

2. 6 VOCSIDIZERs have been in 
year long VAM operation.
6&• Þk]>¶%¥[TQý(VOCSIDIZER)0•Q^)·CóJŽ ™b_ZÛ`�bV •1��í

4 CONCLUSIONS on VAM (Ventilation Air Methane)

2ÊQb�ö



27

1. The VOCSIDIZER is well established in industry 
and can efficiently abate VAM.
2ø,U8¢*‰#û&‡I� Þk]>¶%¥[TQý0•)· ©GÛ2&$¿Tþ,�I�m�

2. 6 VOCSIDIZERs have been in 
year long VAM operation.
6&• Þk]>¶%¥[TQý(VOCSIDIZER)0•Q^)·CóJŽ ™b_ZÛ`�bV •1��í

3. Project WestVAMP in Australia has generated 
over 300 000 tons CO2e and over 50 GWh of el.
BB+¶$¸!)I� WestVAMPI�k�I}8¾bS!Y É=ñ'¾ • • ¹)·#÷F’'Õ ©b_ZÛI� Þk]k�
I}�í0•!6G®+¶Q5 30 –&·!�>¶%¥KB

4 CONCLUSIONS on VAM (Ventilation Air Methane)

2ÊQb�ö

1. The VOCSIDIZER is well established in industry 
and can efficiently abate VAM.
2ø,U8¢*‰#û&‡I� Þk]>¶%¥[TQý0•)· ©GÛ2&$¿Tþ,�I�m�

2. 6 VOCSIDIZERs have been in 
year long VAM operation.
6&• Þk]>¶%¥[TQý(VOCSIDIZER)0•Q^)·CóJŽ ™b_ZÛ`�bV •1��í

3. Project WestVAMP in Australia has generated 
over 300 000 tons CO2e and over 50 GWh of el.
BB+¶$¸!)I� WestVAMPI�k�I}8¾bS!Y É=ñ'¾ • • ¹)·#÷F’'Õ ©b_ZÛI� Þk]k�
I}�í0•!6G®+¶Q5 30 –&·!�>¶%¥KB

4. The first VAM VOCSIDIZER is in operation at 
a ZhengZhou coal mine in China.
)· ¼)ŒM» • ¹ Þk]>¶%¥k�I}=ò)·.�[T

4 CONCLUSIONS on VAM (Ventilation Air Methane)

2ÊQb�ö
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The first PDD’s including MEGTEC VAM technology

are formally approved by the UNFCCC

M» • ¹:È5ý2ø,U8¢*‰#û&‡ Þk]>¶%¥5�9¾I�
PDD8�!…0•Q^=ò1žGÀRã&—)Œ5�+œ�í

Hot waterHot water from VAM GÀ Þk]>¶%¥!6G®C|>Ã

RMATTUS@MEGTEC.SE

MEGTEC VAM VOCSIDIZER

PROVEN TECHNOLOGY )· ¼)Œ5�9¾0•Q^2&$¿m�^P
– now in China


