
Gasification Technologies Ltd.

GasificationGasification Redefining Clean Energy

Welcome at Bellwether Gasification Technologies Ltd.Welcome at Bellwether Gasification Technologies Ltd.

Your Partner for the Development, Design and Construction of Waste Gasification plants



European waste legislationEuropean waste legislation –– New EUNew EU-- amendmentamendment

Framework directive 2006/12/EG
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Priority of  energy recovery and use of local resources prior to the purely disposal of waste.Priority of  energy recovery and use of local resources prior to the purely disposal of waste.

Following goals get joined with the energetically recovery of wasteFollowing goals get joined with the energetically recovery of waste::

�� Substitution of fossil fuels like fuel oil, fuel gas or coke (preservation/ safeguarding of resources) Substitution of fossil fuels like fuel oil, fuel gas or coke (preservation/ safeguarding of resources) 

�� Emission reduction on climatic effected COEmission reduction on climatic effected CO22 (climate protection(climate protection) ) 

�� Decrease in the dependency of global energy markets connected with cost savingsDecrease in the dependency of global energy markets connected with cost savings

�� Increasing in the flexibility of the  waste management by reduction of the residual wasteIncreasing in the flexibility of the  waste management by reduction of the residual waste

NONO energy recovery according to the Frame directive 2006/12/EG: Waste incineration, MBTenergy recovery according to the Frame directive 2006/12/EG: Waste incineration, MBT

Energy recovery at the time solely in coEnergy recovery at the time solely in co--firing or surrogate fuel power plantsfiring or surrogate fuel power plants..
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Mechanical Biological Treatment - MBT

MSW MBT TransportTransport

Surrogate 
fuel Power 

plant

Cement
plant

Power
plant

High pollutant emission
Dust,
NOx Emission,
Inorganic Hydrogen chlorides

50% higher than 
incineration

Emission Emission

plant

Waste
incineration

Environmental impact of waste:
Amount of non-usable waste and 
therefore residuals to deposal,
Disuse of the energy content,
Direct air pollutant-emission

~ 50% Landfill
negative energy balance
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Waste treatment Incineration / IMG

MSW
Incineration

Thermal
efficiency ~ 60%

Steam

Energy production
Electrical

efficiency ~ 20%

Environmental impact of waste:

Amount of non-usable waste and 
therefore residuals to deposal,
Disuse of the energy content,
Transit by large-scale plants

~ 30% Landfill
20% Energy supply

Emission

Transit by large-scale plants
20% Energy supply

MSW
IMG

Thermal 
efficiency ~ 85%

Synthetic 
Gas

Energy production
Electrical

efficiency min. 40%

Substitute all fuels

• Lower emission quantity,
• Efficient gas cleaning based on lower

emission quantity,
• Higher efficiency on energy production, 
• Less installation size, less place requirement 
• Lower investment costs, high

economic efficiency

~ 2% Landfill
40% Energy supply



Waste treatment comparison
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Thermal utilisation
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Waste as energetically significant resources
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As feedstock we can use all caloric resources from all input materials:As feedstock we can use all caloric resources from all input materials:

�� Unsorted municipal waste,Unsorted municipal waste,

�� Industrial waste (e.g. car tires, residuals from recycling and production),Industrial waste (e.g. car tires, residuals from recycling and production),

�� Agricultural residuals and biomass ,Agricultural residuals and biomass ,

�� Hazardous waste.Hazardous waste.

Potential in Europe:Potential in Europe:

300.000.000 tons waste per year in Europe are neither treated nor recycled; 300.000.000 tons waste per year in Europe are neither treated nor recycled; 

To use these recourses can replace 300.000.000 tons coal and saveTo use these recourses can replace 300.000.000 tons coal and save

around 9 million tons COaround 9 million tons CO22 emission per year.emission per year.

This resources are not used because of:This resources are not used because of:

�� No capacities for coNo capacities for co--firing of the firing of the refused derived refused derived fuelsfuels

�� Incineration is limited on the input quality (Chlorine content, caloric valueIncineration is limited on the input quality (Chlorine content, caloric value

and energy efficiency)and energy efficiency)



Thermal recycling via IMG and the products
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Our technology recover:Our technology recover:

�� Organic components               Organic components               Synthetic gasSynthetic gas

�� Inorganic components             Inorganic components             SlagSlag

�� Water in the input                            Process waterWater in the input                            Process water

�� MetalsMetals RecyclingRecycling

Biomass
2580 kWh

Syngas
2270 kWh

Thermal energy

District heat
1020 kWh

Energy
906 kWh

Lost heatLost heat

Lost heatLost heatPlasma Plasma torchtorch 91 kWh91 kWh

Biomass Gasification Biomass Gasification 
according to the IMGaccording to the IMG--

treatmenttreatment
Energy of 1Mg biomassEnergy of 1Mg biomass
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Integrated Multifuel Gasification - IMG

The patented IMGThe patented IMG--Technology is an autothermic fourTechnology is an autothermic four--steps gasification followed steps gasification followed 

by a thermal gasby a thermal gas--treatment with plasma conditioning.treatment with plasma conditioning.

The resulting heat  is reThe resulting heat  is re--used in the process to preused in the process to pre--heat the  gasheat the  gas--streams that streams that 
support the gasification process.support the gasification process.

The resulting syngas is a clean low caloric fuel gas, that can be directly utilized in The resulting syngas is a clean low caloric fuel gas, that can be directly utilized in The resulting syngas is a clean low caloric fuel gas, that can be directly utilized in The resulting syngas is a clean low caloric fuel gas, that can be directly utilized in 
gas engines. The slag is inert.gas engines. The slag is inert.

Waste Gasification Syngas Plasma-
conditioning

Syngas
Heat-

recovery
Syngas Gas-

cleaning

clean
Syngas
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Energy
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Integrated Multifuel Gasification - IMG
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Integrated Multifuel Gasification - IMG

4-step

44--step gasificationstep gasification

-- Input/feedingInput/feeding

-- DryingDrying

-- GasificationGasification

-- Slag VitrificationSlag Vitrification-- Slag VitrificationSlag Vitrification
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Integrated Multifuel Gasification - IMG

Plasma Torch

�� Thermal gas cleaning with plasma Thermal gas cleaning with plasma 

conditioning,conditioning,

�� All tars are decomposed,All tars are decomposed,

�� All toxic radicals are destroyed,All toxic radicals are destroyed,

�� In a reductive atmosphere in the In a reductive atmosphere in the 

absence of oxygen no NOx is absence of oxygen no NOx is 

produced,produced,

�� No dioxins are generated,No dioxins are generated,

�� Clean gas with only simple Clean gas with only simple 

molecules is the end product.molecules is the end product.
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Integrated Multifuel Gasification - IMG

Gas cleaning

ThermalThermal
Plasma Plasma 

conditioningconditioning

ScrubberScrubber
acid/alkaline
scrubbing

GasifierGasifier

Gas engineGas engine

CCxxHHyy–– Cracking Cracking 

T~ 3000T~ 3000°°°°°°°°CC

NOxNOx –– 1010--25 25 ppmppm

Cl/F Cl/F –– SeparationSeparation

Metal SeparationMetal Separation

Dust SeparationDust Separation

HH22SS -- SeparationSeparation

Gas engineGas engine

The gas volume of the IMGThe gas volume of the IMG--processprocess corresponds to approx.  25 corresponds to approx.  25 -- 30 % of the gas volume 30 % of the gas volume 

with incineration.with incineration.

Therefore the emission quantity and cost of the gas cleaning are subsequently lower.Therefore the emission quantity and cost of the gas cleaning are subsequently lower.
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Integrated Multifuel Gasification - IMG

3 Steps Scrubber

33--Steps scrubberSteps scrubber

�� Dust removalDust removal

�� Heavy metal removalHeavy metal removal

�� Acid removalAcid removal

�� HH S removalS removal�� HH22S removalS removal

�� Droplet removalDroplet removal

�� Gas coolingGas cooling
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Integrated Multifuel Gasification - IMG

Energy production

The netThe net--efficiency by using of gas engines average efficiency by using of gas engines average 

The components H2 and CO of the The components H2 and CO of the SingasSingas substitute natural gas, or other fuels directly in substitute natural gas, or other fuels directly in 

the boiler of power plants or produce energy in gas enginesthe boiler of power plants or produce energy in gas engines..

40%.40%.

By additional using of cogeneration the net By additional using of cogeneration the net 

efficiency average 55%.efficiency average 55%.

By  using the heat the net efficiency average is By  using the heat the net efficiency average is 

80%.80%.
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Integrated Multifuel Gasification - IMG

Energy production - Net efficiency
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Integrated Multifuel Gasification - IMG



Waste is our fuelWaste is our fuel

Our  benefits:Our  benefits:

•• Consulting Consulting 

•• Basic Engineering Basic Engineering 

•• Detail Engineering Detail Engineering 
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With competence and KnowWith competence and Know--how we build turn key power plants.how we build turn key power plants.

Our technology recovers and Our technology recovers and 
recycles:recycles:

•• EconomicalEconomical

•• Environmental friendlyEnvironmental friendly

•• SustainableSustainable
•• Detail Engineering Detail Engineering 

•• Manufacture andManufacture and

•• erectionerection

•• MaintenanceMaintenance

„We set new standards for economical 
and environmental friendly recovering 
of waste“

•• SustainableSustainable

•• EfficientEfficient

•• FlexibleFlexible
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11stst waste gasification plant withwaste gasification plant with
IMGIMG--Technology in Technology in BBrasov/ rasov/ RRomaniaomania

Commissioning: Nov Commissioning: Nov 20082008

•• Construction time: Construction time: 14 14 monthmonth

•• capacity: waste (MSW)capacity: waste (MSW)  
1313Mg/h; LHV=Mg/h; LHV=1111MJ/kgMJ/kg1313Mg/h; LHV=Mg/h; LHV=1111MJ/kgMJ/kg

•• Produced syngas: Produced syngas: 

188 188 Mio mMio m³³/year; LHV=/year; LHV=44,,5 5 
MJ/mMJ/m³³

•• Thermal energy: Thermal energy: 

234234..000 000 MWh/yearMWh/year

•• Syngas is transported into the Syngas is transported into the 
local power plant and replaces local power plant and replaces 
2828..000 000 Mg/year of coalMg/year of coal



Clean uniform gas productionClean uniform gas production

Continuous  operation with Continuous  operation with 
the same gas quality the same gas quality 
achieved with:achieved with:

•• feeding controlfeeding control

•• primary air controlprimary air control

Gasification Technologies Ltd.

•• primary air controlprimary air control

•• secondary  air controlsecondary  air control

•• gas recirculationgas recirculation
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IMG Process IMG Process -- Inert SlagInert Slag

Inert SlagInert Slag

•• Municipal wasteMunicipal waste

•• Industrial waste Industrial waste 

•• Mix wasteMix waste
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11stst waste gasification plant withwaste gasification plant with
IMGIMG--Technology in Technology in BBrasov/ rasov/ RRomaniaomania

April – May 2008

•• Hall is finished (Hall is finished (650650mm²²))  

•• Erection of the IMGErection of the IMG--gasifiergasifier and the heat exchanger and the heat exchanger 
(Height = (Height = 1414m)m)  

•• Erection of the IMGErection of the IMG--gasifiergasifier and the heat exchanger and the heat exchanger 
(Height = (Height = 1414m)m)  
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•• Cooling water circuit Cooling water circuit 

•• Waste water treatmentWaste water treatment

•• Control roomControl room

11stst waste gasification plant withwaste gasification plant with
IMGIMG--Technology in Technology in BBrasov/ rasov/ RRomaniaomania

•• Control roomControl room

PrecipitationPrecipitation

FlocculationFlocculation

SedimentationSedimentation

Capacity: 7m³/hCapacity: 7m³/h
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ClassifyingClassifying

ShredderShredder

FeedingFeeding

Capatity:Capatity:1313Mg/hMg/h

11stst waste gasification plant withwaste gasification plant with
IMGIMG--Technology in Technology in BBrasov/ rasov/ RRomaniaomania

PlasmaPlasma
conditioningconditioning

Unionization stationUnionization station

Chemical deposeChemical depose
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Main characteristics of the process:Main characteristics of the process:

-- Compact DesignCompact Design

-- Full automatically functionFull automatically function

-- Low place requirementLow place requirement

11stst waste gasification plant withwaste gasification plant with
IMGIMG--Technology in Technology in BBrasov/ rasov/ RRomaniaomania

-- High QualityHigh Quality
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11stst waste gasification plant withwaste gasification plant with
IMGIMG--Technology in Technology in BBrasov/ rasov/ RRomaniaomania

Results

•• Efficiency of the gasifier 80%Efficiency of the gasifier 80%--85%85%•• Efficiency of the gasifier 80%Efficiency of the gasifier 80%--85%85%

•• Maximum waste processed 12 t/hMaximum waste processed 12 t/h

•• Quantity of sin gas 14.700 Nm³/hQuantity of sin gas 14.700 Nm³/h

•• Heating value of the syngas 4,2 MJ/Nm³Heating value of the syngas 4,2 MJ/Nm³

•• Energy consumption 1,4 MWEnergy consumption 1,4 MW

•• Power consumption in the Plasma torch 400 KWPower consumption in the Plasma torch 400 KW
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11stst waste gasification plant withwaste gasification plant with
IMGIMG--Technology in Technology in BBrasov/ rasov/ RRomaniaomania

pollutant concentration, pollutant concentration, 

average value of dayaverage value of day

UnitUnit ConcentrationConcentration

DustDust Mg/m³ i.N.tr.Mg/m³ i.N.tr. < 3< 3DustDust Mg/m³ i.N.tr.Mg/m³ i.N.tr. < 3< 3

HClHCl Mg/m³ i.N.tr.Mg/m³ i.N.tr. < 2< 2

HFHF Mg/m³ i.N.tr.Mg/m³ i.N.tr. <   0,1<   0,1

SOx ( as SOSOx ( as SO22)) Mg/m³ i.N.tr.Mg/m³ i.N.tr. < 25< 25

NOxNOx ( as NO( as NO22, 95% NO), 95% NO) Mg/m³ i.N.tr.Mg/m³ i.N.tr. < 20< 20

NHNH33 Mg/m³ i.N.tr.Mg/m³ i.N.tr. < 0,2< 0,2



Gasification Technologies Ltd.

11stst waste gasification plant withwaste gasification plant with
IMGIMG--Technology in Technology in BBrasov/ rasov/ RRomaniaomania

Fuel Gas Fuel Gas 
CompositionComposition

cleanclean

CO %CO % 1919--23,123,1

COCO %% 77--8,78,7COCO22 %% 77--8,78,7

HH22 1313--17,617,6

HH22O %O % 55--8,58,5

NN22 4646--49,649,6

OtherOther

TotalTotal 100100


