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PI-4                REGENERATIVE THERMAL  

OXIDIZER (RTO) 

 

Thermal Oxidation 

A widely recognized method of treating gase-

ous pollutants is thermal oxidation. The device 

belongs to the family of oxidation systems 

based on the recovery of exhaust gas energy 

through a regenerator. This design enables ther-

mal efficiencies unattainable with recupera-

tor‑based systems and allows economical appli-

cation of oxidation even for large gas streams 

with low pollutant concentrations. 

Once the combustion chamber and regenerators 

are heated, the oxidizer consumes very low 

amounts of additional fuel or achieves self‑suf-

ficiency. 

 

Ventilation Air 

In hard coal mines, two types of methane emis-

sions into the atmosphere are encountered. The 

main source is ventilation air. Methane in ven-

tilation air forms mixtures containing between 

0.0 and 0.75% methane. 

The ventilation methane emission of Polish coal 

mines is estimated at approximately 600 million 

m³ per year. With the calorific value of CH₄ at 

~35 MJ/m³, this corresponds to a vast amount 

of 21 million GJ per year of lost energy. Unfor-

tunately, this energy is difficult to recover. 

Despite the decline in coal production and the 

number of mines, methane emissions continue 

to increase systematically year by year. It 

should also be noted that methane is a potent 

greenhouse gas. 

 

 

 

 

 

 

 
 

 

 
 

Technical Parameters 

 
 

 

 

 

 

 

 

 

• Capacity: 5,000 ÷ 100,000 Nm³/h 

• Thermal Energy Recovery (TER):  

~95% 

• Destruction Removal Efficiency (DRE):  

≥ 99% 

• Pollutants: methane (CH₄) 

• Inlet temperature: 30 °C 

• Estimated outlet temperature: 70 °C 

• Design principle: units are engineered to 

achieve energy self‑sufficiency at nominal 

pollutant concentrations in the gases to be 

oxidized 

• Oxidation temperature: 800 ÷ 1000 °C 

• Dimensions: 8 m × 5 m × 8 m (L × W × H) 

• Control system: automatic – PLC control-

ler 
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Oxidizer Construction 
 

 

Operating Principle 

1. The incoming gas stream is heated in contact 

with the first regenerator, which was heated 

during the previous cycle. 

2. The gases are raised to a temperature close to 

the operating level of the oxidizer and, if ne-

cessary, further heated by an auxiliary burner. 

3. Virtually complete oxidation of pollutants is 

achieved through sufficient residence time in 

the high‑temperature zone combined with tur-

bulence. 

4. The oxidized gases are directed to the second 

regenerative bed, where the heat obtained from 

the first regenerator, burner flue gases, and the 

combustion energy of pollutants is recovered. 

5. The gas flow is reversed. 

 

The individual phases of operation are illustrated 

in the adjacent diagram. 
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