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PI-25       MODERNIZATION OF A CARBON  

      DISULFIDE SYNTHESIS FURNACE 
  

 
Fig. 1 CS2  synthesis furnace after modernization   

Background 

The CS2 synthesis furnace was originally 

constructed and commissioned in late 1980. 

A comprehensive modernization of the unit 

was carried out by PTC PIECOSERWIS in 

1999. The modernized furnace, equipped 

with gas burners, dedicated installations, 

and an advanced control system, is designed 

specifically for the synthesis of carbon disul-

fide /CS2/. The furnace structure consists of 

a convection section and a radiation section. 

Technical Description 

The modernization of the furnace's radia-

tion section included the following assem-

blies and systems: 

• furnace chamber, 

• thermal insulation, 

• heating system, 

• gas installation, 

• combustion air system, 

• furnace platforms, 

• power supply and C&I, 

• control system. 

 
Fig. 2 CS2 synthesis furnace before modernization 

 

In the convection section, the following as-

semblies were modernized and replaced to 

ensure maximum heat recovery and pro-

cess stability: 

• thermal insulation, 

• synthesis coil /CS2/replacement. 

Heating System and Burners  

 
    Fig. 3 Therm Jet burner. 

 

Gas burners are installed within custom-

engineered recesses in the side walls and 

on the front walls (left-hand side). 
 

The solution was originally patented by 

PTC PIECOSERWIS at the Patent Of-

fice of the Republic of Poland – Patent 

No. PL 199402.  
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Gas burners are installed at three levels: 

Level I (+1.5m):  6 units of TJ 075 

burners, rated at 220 

kW each 

Level II (+3.0m):  6 units of TJ 075 

burners, rated at 220 

kW each 

Level III (+4.7m):  6 units of TJ 300 

burners, rated at 890 

kW each 

 

Total installed furnace capacity is 7980 kW. 

 

Technical Specifications TJ 075 

& TJ 300 burners 

Producent Eclipse Compustion by 

Burner type TJ075 TJ300 

Max. heat capacity 220 kW 890 kW 

Min. heat capacity 22 kW 89 kW 

Fuel type Natural gas GZ-50 

Burner ignition Direct spark ignition 

Flame monitoring 

TJ075 

Ionization rod  

Flame monitoring 

TJ300 

UV sensor 

 

Modernization Results 

The following results were achieved as a re-

sult of the modernization: 

• fuel consumption reduction approx. 

40%, 

• high-precision temperature regulation 

achieved across three furnace chamber 

levels,  

• Improved working conditions for the 

furnace operators, 

• reduced furnace heat-up/startup time, 

• vertical wall insulation lifespan ex-

tended through the application of ce-

ramic fiber materials, 

• heating system supports both auto-

matic and manual operation modes. 

 

Economic Benefits 

1. Prior to modernization, fuel gas con-

sumption was approx. 860 Nm3/h. 

2. Reduction in gas consumption:  

860 Nm3/h – 540 Nm3/h = 320 Nm3/h. 

3. Percentage total reduction in fuel gas 

consumption amounts to: 37,21 %. 

 

Post-Modernization Technical 

Parameters 

 
 

 

 

 

• Syngas flow rate:  1879 Nm3 /h 

• Sulfur flow rate:     11,4 – 12 t/h 

• Flue gas temperature:  t2 = 314°C  

    t1 = 316°C 

• Preheated air temperature:    t2 = 130°C  

    t1 = 89°C 

• Fuel gas consumption: 540 Nm3/h 

• Process tube temperature: t1 = 780°C 

    t8 = 668°C 

    t12 = 670°C 

    t16 = 635°C 

• Reactor temperature:  tinlet = 652°C  

    t16 = 667°C 
  


