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ÅEnergy and cost effective, compact near adia-

batic compression, close to isentropic. 

ÅLarge T-P range: T ~ 4000 K,  P ~ 4000 bar. 

ÅRapid quenching: dT/dt ~ 107 K/s. 

ÅNew (XTL) processes become feasible. 

 

 

 

 

 

 

 

 

 

 

The experimental setup consists of a single shot 

reactor (SSR) designed to reproduce one com-

pression-expansion cycle of the continuous pro-

cess. With the SSR the processes of dry reforming 

of methane (DRM) and methane pyrolysis (MP) were 

investigated.  

Simulation of these processes was done with a 

developed numerical model using several chemical 

kinetics mechanisms e.g. GRI3.0 and Konnov0.5.  
 

 

 

 

 

 

 

 

 
 

 

ÅEconomical large-scale production of clean liquid 

fuels and chemicals from natural gas via syngas, 

ethylene and acetylene based syntheses. 

ÅReduction and complete elimination of CO2 

and NOx emissions. 

ÅMonetizing stranded gas reserves. 

Å Involvement of sustainable energy sources (waste 

heat, biomass, solar energy etc.) in production of 

fuels and chemicals.  

ÅDirect production of acetylene and ethylene from 

methane. 

 

 

The rapid, near isentropic compression expansion 

cycle is the most energy effective method of gas 

heating and subsequent cooling ï no energy 

losses and degradation.  

This method is implemented in the pulsed 

compression reactor (PCR). The reactor opens 

new routes to production of fuels and base-

chemicals. 
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CH4 CO2 Ar 

Methane Pyrolysis 7.9 - 92.1 

Dry Reforming of Methane 8.6 6.0 85.4 

Figure 3: Experimental results; initial temperature 543 K, initial 

pressure 1 bar, initial volume  0.4 L.  

Figure 1: Pulsed compression reactor principle. 

Figure 2: Single Shot Reactor (SSR) and a typical T-P profile. 

Table 1: Initial compositions reactants used in experiments, vol. %. 

4CH4 �o  C2H4 + C2H2 + 5H2  

CH4 + CO2 �o  2H2 + 2CO 
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