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• Experimental setup for round-robin test to improve gas 

analysis tools (sampling & analytical instruments)

• Test gas generator 

• BFB gasifier (1kg/h, ambient pressure)

• PSI diagnostic toolbox in place for round-robin tests

• Expected results/data of a round-robin test

Outline



Copenhagen, 6.6.2013, 21 EBCE, Gas Analysis Workshop 2013 3

Experimental setup for round-robin test to 

improve gas analysis tools (sampling & 

analytical instruments)
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Test gas generator for synthetic gas mixture 

liquid quench 

system type “LQ”
Gas supply

Gas conditioning 

reactor

Sampling point 

inlet (raw gas)

Sampling point 

outlet (clean gas)

Case: synthetic 

gas mixtures
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bed 

height

product gas

biomass

(1 kg/h)

BFB gasifier: Test gas generator for real gas mixture 
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gasifier Case: real gas 

mixtures
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PSI diagnostic toolbox in place for round-

robin tests
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PSI’s diagnostics toolbox

#1 LQ

LQ

UV-VIS

GC/FID

fraction 
collector

Sample Preparation & Offline 
Analysis (Liquid Samples)

KF

unit 1

unit 2

unit 3

#2

Online
Analysis 

Sampling
Systems

Sampling
Points

Process 

UV-VIS, ρρρρ

µµµµGC, NDIR

UV-VIS, ρρρρ

µµµµGC, NDIR

fraction 

collector

GC/SCD

GQ SID

GQ FTIR

biomass

clean gas

GC-ICP/MS

GC/MS

PQ MS

TC GC/SCD

post 

treatment

Sampling principles of 

sampling systems:

LQ: Liquid Quench

GQ: Gas Quench

PG: Pressure Quench

TC: Temperature Control

#3

Analytical Tool Box for Gas Analysis

ICP/OES

by end 2013

Analytical instruments 

in operation:

March 2013
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Liquid quench (LQ) sampling system: Principal

UV-VIS,. , ICP/MS

µGC, NDIR, MS, …

(optional)
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Procedure in the lab for liquid samples analysis

1. UV-VIS &  KF

„A & B plastic“ (30 ml/sample)

„A & B glass“ (20 ml/sample) 2. GC/MS

3. GC/FID

4. GC/SCD5. (GC)-ICP/MS

Analysis of liquid samples

Na, K, Cl, S, metals, unknown, ….

tar finger print, water

tars

Sulphur-tars

Unknown 

5. GC/SCD
Heavy sulphur-tars

Gas valve

Liquid auto sampler type 1

Liquid auto sampler type 2

Liquid auto sampler type 3

Liquid valve

Vapour 

pressure

SpeciesNa+, K+, Cl- H2S

low

ICP-MS

GC

No GC

Physical hand 

over of sample 
CH3Cl
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Gas quench (GQ) sampling system: Principal for SID II

Gas Quench System Calibration
Calibration curves conducted by dispersing aqueous 

solutions with an ultrasonic nebulizer
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Expected results/data of a round-robin test
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Example tar and sulphur measurements 
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Example alkali measurements with SID

(B)

(A)

Measurements at a bubbling fluidized bed (1 kg/h) using wood pellets as feedstock

Signal from SID

Gas analysis with 

µGC


