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Efficiency of Power Plant Concepts
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Basics of PPCC: Flue gas cleaning at T > Mp slag

Vorgehen
Properties of residuals of

coal

separation of fluids: a well known technology

the working gas being in the region of
GT – inlet temperature
GT – inlet pressure

The idea: coal based CC : PPCC („DKSF“)
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Combined Cycle with Pressurized Pulverized Coal Combustion (PPCC)



MF 2005-05

Furnace

Liquid Slag
Removal

Alkali
Removal

GTGT ST

DESOX

G G

SCR

Flue Gas

Air

Coal

Combined Cycle with Pressurized Pulverized Coal Combustion (PPCC)



MF 2005-05

Tasks :: Flue Gas Cleaning

Combustion of Coal under Pressure

Removal of (liquid) slag and of gaseous Alkali

Specifications given by turbine manufacturer:

particle content ≤ 3      mg/m³ i.N.,  d < 3 µm 

alkali content ≤ 0.01 mg/m³ i.N.
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Basic Layout of the PPCC Test Plant in Dorsten
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1 MWth PPCC Test Plant in Dorsten (Germany)

Research & Development for
high efficient and low emission Power Plant

with Coal Combustion

The Hardware:
View on the Test Plant
in Dorsten, North Rhine
Westfalia, Germany
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PPCC :: Main Compounds of Test Plant = Items of Development

Furnace Liquid Ash Removal     Alkali Removal

Preseparator

Separator for coarse Particles (d > 3 μm)

Separator for fine Particles (d < 3 μm)

Separator for
Alkali Compounds

Gas Turbine Material Test
or Gas Turbine
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Progress in Flue Gas Cleaning: Particle Content 1996 - 2004
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Separation of Slag by Means of Packed-beds

+ Diffusion-effects

+ Material-induced electric Effects
   at high Temperatures

+ externally powered
   weak electric Fields

+Getter Materials
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On-line Measurements: Particle Content & Particle Size
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Limit for Particle Concentration as given by Turbine Manufactures

0

0,3

2

4

6

8

10

12

q0(x)*µm Q0(x)

1,0

0,5

x/µm1

Partikel: c < 3 mg/m³ i.N., d << 3 m μ

Laser Mie Ellipsometry

White Light Dispersion

c < 3 mg/m³ i.N;   d << 3 µm
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Separation of Slag by Means of Packed-beds
+ by utilizing Diffusions-effects

Separation of Slag by Means of Packed-beds
+ by utilizing Material-induced electric Effects

+ by utilizing externally powered weak electric Fields

+ Retention by Getter Materials
+ by Slag in a electrical Field

Sept.2003/Oct.

Success in Flue Gas Cleaning: Alkali Content 1999 - 2005

+ retention by getter materials
+ enforced binding into slag
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Status of Flue Gas Cleaning

Particle c  <    1  mg/m3 i.N. White Light Univ. Karlsruhe
Content: d  <<  1  µm Disperson Prof. Kasper /

Dr. Umhauer

c  <     3  mg/m3 i.N. Laser-Mie-Ellipsometry Univ. Bochum
d  ~     0,120 µm Prof. Winter /

Dr. Gebauer

Alkali cRG <  0,05 mg/m3 i.N. Chemical Analysis E.ON Engineering
Content:
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PPCC-project: focus on flue gas cleaning

• Flue gas cleanup at T > Mp-slag advantageous for other coal 
based CC projects, e.g.:

– PPCC with high-temperatur heat-exchanger

– (PP)CC with oxygen / CO2 ( Oxyfuel, Oxycoal, e.g.)

and

• flue gas cleanup for HT-IGCC

• advantageous for AD 700 (corrosion of nickel based-alloys)

spin-offs
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– Integration of a gas turbine (expander) into the 
1 MWth PPCC test plant in Dorsten

– Gaining operation experience for a secure
scale-up to a ~ 10 MWth PPCC pilot plant 

– Partners interested in any aspect (gas 
purification, material tests, up-scale) are 
welcome. Please don´t hesitate to contact us.

– domenico.pavone@steag.de

Future outline ...


