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Project overview

Thermal stability and material balance of nanomaterials in waste incineration22.11.2016
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Tracer experiments at BRENDA pilot scale plant 

Pilot scale incineration plant:

Rotary kiln with burning camber 

3.5 MW 

Flue gas flow: 3 000 m³/h

4 flue gas measuring points

Dosing

Concentration of CeO2 suspension: 1 g/l

Suspension dosing rate: 10 l/h

Flue gas CeO2 concentration: 2.5 mg/m³

.
Operation

Gas firing

Coal dust firing

NP Dosing

22.11.2016 Thermal stability and material balance of nanomaterials in waste incineration
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ELPI measurement behind boiler with ceria dosing

Gas firing: low   fly ash concentration 

Coal dust firing: high fly ash concentration 

ceria nanoparticles agglomerate with fly ash

22.11.2016 Thermal stability and material balance of nanomaterials in waste incineration

0,01 0,1 1 10 20

0

40

80

120

160

200

particle diameter D
P
 (µm)

 

 

fly ash - mass concentration: 44 mg/Nm³

Cer - mass concentration: 111 µg
Cer

/Nm³

0

40

80

120

160

200

0

40

80

120

160

200

C
e
ri

u
m

  
d

m
/d

lo
g

D
p
 (

µ
g

/m
³)

fl
y
 a

s
h

  
d

m
/d

lo
g

D
p
 (

m
g

/m
³)

Gas firing

0,01 0,1 1 10 20

0

40

80

120

160

200

0

200

400

600

800

1000

Coal dust firing

 

C
e
ri

u
m

  
d

m
/d

lo
g

D
p

 (
µ

g
/m

³)

fly ash - mass concentartion: 380 mg/Nm³

Cer - mass concentration: 90 µg
Cer

/Nm³

 

 

 

particle diameter D
P
 (µm)

fl
y
 a

s
h

  
d

m
/d

lo
g

D
p
 (

m
g

/m
³)



Institute for Technical Chemistry9

Ceria tracer-experiments at hazardous waste incineration plant

Bunker    Rotary Kiln    Burning chamber  Boiler        Quench        Rotary Scrubber        ESP                    SCR      Stack

1100°C

1100°C

320°C

65°C

55°C

1
2
0
°C

240°C

1
4
0
°C

Measurement point Position Temperature

Dosing After burner chamber max. 1.100 °C

M1 Boiler pass 4 530 °C  - 580 °C

M2 Behind boiler 300 °C - 350 °C

M3 Behind electrostatic precipitator 120 °C

M4 Stack 150 °C

Dosing

NP-suspension
M2

M3 

M4 
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Results of current research projects

Thermal stability and material balance of nanomaterials in waste incineration22.11.2016
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Thermal treatment of thermoplastic nanocomposites

and toxicological investigations with air/liquid interface

Ethylene / Air

Aerosol Generator

Air

22.11.2016 Thermal stability and material balance of nanomaterials in waste incineration

Vitrocell Air/Liquid Interface

Tube

burner
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Ceria is a useful tracer

Lab-scale experiments in flames show a new particle mode

Agglomeration of the ceria nanoparticles with fly ash 

Retention of the ceria particles in the flue gas cleaning > 99.99 %

Recovery of the dosed cerium > 80% by balancing the mass flows

Quantitative recovery of cerium in the filter cake

Conclusion

22.11.2016 Thermal stability and material balance of nanomaterials in waste incineration
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Thank you for your attention!

Contact:

Institute for Technical Chemistry

Department Aerosols and Particles

Werner Baumann

E-Mail: werner.baumann@kit.edu

Head of Department:

Dr. Hanns-Rudolf Paur

E-Mail: hanns-rudolf.paur@kit.edu
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Measurement techniques

Scanning Mobility Particle

Sizer - SMPS

Am-241

Electrical Low Pressure 

Impactor - ELPI

Transmission Electron

Microscopy - TEM

22.11.2016
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Particle number concentration at a combustion 

plant downstream of the boiler

Thermal stability and material balance of nanomaterials in waste incineration22.11.2016
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