
Manfred Salinger 
Rath Filtration GmbH 

Ceramic Filter Elements  
for Emission Control at High Temperatures  

Conference Session  
of Hungarian Silicate Industrial Society  



Content 

Rath-Filtration Technology 

1 Hot Gas Filtration Principle  

2 Ceramic Filter Elements 

3 Catalytic NOx Reduction 



Rath-Filtration Technology 

Rath Products 

 Unshaped Products 

 Pre-Cast Blocks 

 Dense Bricks 

 Insulating Fire Bricks 

 High Temperature Insulation Wool 

 Vacuum formed shapes 

 Filter Elements 

http://www.rath-group.com/typo3temp/pics/BFT_Rechteck_0dd79b49cb.jpg
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Examples of Vacuum Formed Shapes 



Hot Gas Filtration Definition 

High temperature gas filtration is a special field of applications of  

 

 dust control technology 

 SOx, NOx, VOC, Hg and other toxic metals control technology 

 product recovery   

 

Unlike other filtration applications, high temperature gas filtration operates at temperature 

 

> 250°C (500°F) 
 

Conventional filter media made of synthetic materials are unsuitable for this application due to the inability to withstand such 

high temperatures, or due to their combustibility 
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• High Filtration Efficiency 

 

• Due to fine structure of the filter 

element dust patricles penetrate just 

the surface and form a very thin 

„primary layer“ 

 

• Low differential pressure => higher 

filtration velocities 

Wall of the filter element 
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Ceramic Filter 
Elements 

HGF - Typical Design For Low Pressure Applications 

Fixation Systems 

Typical Filter 
Vessel Design 



12.5 m 

9.5 m 

1.0 m 

1.6 m 

1.95 m 

2.2 m 

3.0 m 

4.0 m 

6.0 m 

6.5 m 

Available Filter Element Lengths – Impact on Footprint 

FE 3meter long 
Footprint of a filter 
vessel with 1,200  
filter elements 

FE 4 meter long 
Footprint of a filter 
vessel with 925 filter 
elements 

FE 6meter long 
Footprint of a filter 
vessel with 650 filter 
elements 
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Ultra Low Density Filter Elements – Current Portfolio 



Catalytic Filter Elements  - FILTRATH® CAT  

Catalytic Filter 
Elements 



Catalytic NOx Reduction 

The catalyst (e.g. TiO2-V2O5-WO3) deposited in the pores on the surface of the fibers 

promotes a reaction between NOx and ammonia (NH3) injected upstream of the catalytic 

hot gas filter to form nitrogen and water vapor. 
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Target Industry 

Rath’s target is to become the preferred supplier of hot gas filter elements to following applications:  

 

Glass 

Target: PM, NOx and Acid Gases 

Sometimes: Hg 

Emission limits  - see next Slide 

Rath-Filtration Technology 

Cement 

Target: PM, NOx, Acid Gases, Hg 

Emission limits  - see next Slide 

Metals  

Target: PM, NOx, Acid Gases,  

Hg and other toxic metals, VOC, Dioxin 

Fuels & Chemicals (Catalyst & Pigments) 

Target: PM, NOx, Acid Gases,  

Hg and other toxic metals, VOC, Dioxin 

Power Generation 

Target: PM, NOx, Acid Gases, Hg 

 

Waste Incineration Metals  

Target: PM, NOx, Acid Gases,  

Hg and other toxic/hazardous elements, 

VOC, Dioxin 



Pollutant (mg/Nm3 @10%O2) Float Glass  Container Glass Table Ware Glass Glass Fibres 
Glass Specialities 

(Glas Frit etc.)  

Particulate Matter PM) PM 10-20 10-20 10-20 10-20 10-20 

Acid Gases 

SOx  

(as SO2) 

300(500)1 

500(1.500)2 

300(700)1 

500(1.400)2 

200(500)1 

500(1.200)2 

300(700)1 

700(1.400)2 

200(300)1 

1.0002 

200(800)1 

500(1.000)2 

- 

100(200)1 

8002 

HCl 10-25 (20) 10-20 10-20 10 10-20 

HF 1-4 1-5 1-5 5-15 1-5 

Nitrogen Oxides 
NOx  

(as NO2) 

400-700 

500 
500 

- 

500 

- 

500 
500 

Ammonia NH3 

5-30  

- 

5-30 

- 

5-30 

- 

5-30 

- 

5-30 

- 

Dioxin u. Furans PCCD/F - - - - - 

VOC / HAP (OHAP) TOC - - - - - 

Carbon Monoxide  CO 100 100 100 100 100 

Heavy Metals diverse 1-3 (Se) 
0,2-1,03 

1-54 

0,2-1,03 

1-54 - 
0,1-1,03 

1-54 

1 Natural Gas -fired 2 Oil-fired; 
 

Emission Control Limits in the Glass Industry – EU BREF 

3 As, Co, Ni, Cd, Se, Cr6 (Group 1);   4 Group 1 + Sb, Pb, Cr3, Cu,Mn, V, Sn 
 

RED = TA Luft (2017) 



  Emissions from glass melting furnaces are commonly controlled by ESP and LDSCR.   

 

  The dust collection efficiency of a standard ESP is at around 20-30 mg/Nm3.  It is too high for the SCR unit (should be below 10 mg/m3)     

    and for the emission requirements which has been becoming strict.  
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≈ 430°C 350°C >> 250°C 
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Advantages   

 

 Combined PM removal and NOx reduction in one step 

  Highest PM removal efficiency due to the filter elements FILTRATH® 

  High temperature resistance of the ceramic filter elements => No need to reheat the off-gases 

  Better overall energy balance due to the use of existing waste heat  
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SCHEUCH’s New Mercury Capture System 

FILTRATH ASW 121 
150/110 x 3000-

4000 mm 

• In the “Second Preheater”  the kiln dust is 
heated up by hot combustion flue gas to 
temperatures above 300 °C to evaporate the 
mercury.  
 

• By cyclones the hot gas dust is separated and 
returned to the preheater tower.  
 

• The gas from the second preheater goes to a 
hot gas filter using FILTRATH filter candles 
while the mercury is still gaseous.  
 

• The particle free mercury loaded gas stream 
is quenched in a quenching reactor by water 
injection where activated carbon or other 
sorbent is injected.   



 SUMMARY - Target Features  

• Customized emission control solutions for temperatures up to 900 °C 

 

• Simultaneous removal of SOx, NOx and Particulate Matter   

 

• Reduced footprint due to filter element length up to 6m (catalytic filter elements up to 4m)  – 

with a connecting piece for on-site assembly!  

 

• Highest dust removal efficiencies up to 1 mg/m 
 

•  Better overall energy balance due to the use of heat   
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