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 Existing Technology

 Setup of the Tar Sensor

 Measurement Principle and Limitations

 Results

Agenda
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Aktueller Forschungsstand
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Technology Developers Interval Endurance, service needs and limitations Wet/dry 
basis

Tar protocol ECN
~ one hour
+ off-line analysis

Manual sampling, lab analysis Dry

Solid phase absorption (SPA) KTH 
~ one minute
+ off-line analysis

Manual sampling, lab analysis Dry

Tar dewpoint analyser ECN several minutes
Fouling on the sensor surface possible, no direct statement about 
tar concentration

(Wet)

Mass spectrometry Several seconds Different Technologies with different assets and drawbacks Wet

High Temperature Reactor 
(HTR) Chalmers U. minutes Delicate high-temperature equipment Dry

flame ionization detector 
(FID) U. of Stuttgart ~ one minute Filter change necessary Wet

Liquid UV-Vis PSI seconds
Solvent consumption, measurement error possible if tar 
composition changes

Dry

Gas-phase absorption U. of Bolzano 
DTU 

seconds Measurement error possible if tar composition changes Wet

Photo ionization detector 
(PID) KTH / BTG seconds

Fouling of the UV lamp is problematic, measurement error 
possible if tar composition changes

Wet

Light induced fluorescence 
(LIF)

TU Graz 
TU Munich 
TU Berlin 

seconds
Measurement error possible if tar composition changes, fouling on 
windows is problematic, can usually only measure 2-ring and 
heavier tars

Wet



• Is it possible to have a setup that meets the usual 
requirements for a quantitative measuring instrument?
• Linear signal (or known function)
• Repeatability
• Low maintenance

• What limits remain?

• Which applications are advisable?
• Gasifier control
• Monitoring of down-stream equipment
• Monitoring of the fuel quality

Research Questions
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• Avoid condensation at optical access windows
• Flushing with nitrogen

• Adjustable gas flow
• Oxidation of the gas after measurement (chimney)
• Stable, robust light source

Challenges and Setup
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Setup
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Measurement Principle
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• Example spectrum 'Total Fluorescence Intensity'
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Measurement Principle

• Test gas generation
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Measurement Principle
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Measurement Principle
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• TFI  Sensor Signal
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• Additional Information: Median Wavelength

Measurement Principle



Results
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Results
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Results
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Results

19



• Low maintenance
✔

• Repeatability
✔

• Linear Signal
(✔)

• Limits
• Tar composition changes
• Steam content

• Possible Applications
• Gasifier control, up- and down-stream monitoring

Being evaluated

Summary
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