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Background 

Operational conditions of the gasification affect the particle content, size 

distribution and chemical composition which lead to particulate 

emission, corrosion and fouling. Detailed analysis of particles can be 

used to optimize the gasifier operation and design of downstream 

cleaning equipment.  

 

             Results 

Objectives 
 Development of existing low pressure cascade impactor for particle 

measurements in hot conditions thereby minimizing the condensation of 

tar and particle bounce off. 

 Aim of the project is to develop commercially feasible technique that can 

be applied to the Tar laden gas from gasification systems.    

A new sampling and particle measurment technique was tested in a 
2 – 4 MWth indirect gasification facility at Chalmers.  

Sampling was conducted in the hot raw gas in the gasifier 
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Experimental results 
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  Experiments at Chalmers Gasifier  

Heating Jacket 

0

50

100

150

200

250

300

350

400

0,01 0,1 1 10 100

d
m

/d
lo

g
(D

p
) 

[m
g

/N
m

³]

Particle Diameter Dp [µm]

Fig 1 & 2: Dual mode distribution is observed during different  

operating conditions 
NOTE : Values are not corrected for dilution 

 

Ash-related problems during thermal 
conversion of biomass 

Corrosion  

Fouling 

Conclusion 
 
 Bounce off has been reduced to great extent 
 Particles have been caputured without  

condensation of tar  
 Results looks promising and deeper analysis is 

ongoing for more clarity and confidence  
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 Working principle of Cascade  

Impactor  

Stage  D50 

Cut off 

µm 

13 10,05 

12 6,78 

11 4,05 

10 2,43 

9 1,62 

8 0,963 

7 0,623 

6 0,389 

5 0,267 

4 0,159 

3 0,0948 

2 0,0555 

1 0,0282 

Because of inertia particles larger than stage 
cut diameter cannot follow the flow stream lines 
but are impacted on the collection plate  


