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Liquid Compression Reactors (LCR) are novel types of multifunctional chemical reactors in which high
pressures and temperatures are generated during transient compression-expansion of reactants by liquids
directly in the reactors. The reactor principle can be implemented in many different ways. The reactors can
be used for various high pressure and high temperature – polymerization, hydrogenation, hydroformylation,
cracking, FT and methanol synthesis. Through ongoing R&D a multitude of LCR concepts and designs were
put forward, prototypes of several designs have been manufactured for testing.

In this reactor the hydraulic ram (water hammer)
phenomenon is used to compress gas or twoor three-phase mixture. This principle permits to
generate extremely high pressures using kinetic
energy of a low-speed liquid flow.

The main component of the rotating channel reactor
is a curved channel which rotates around axis XX. A
three-phase mixture (for instance syngas, catalyst
and a liquid carrier) flows through the channel.
Maximum practicable pressure (300 – 400 bar) is
restricted only by mechanical strengths of the
rotating parts. An actual reactor is fully balanced
apparatus with many channels.

Figure 1: Hydraulic Hammer LCR Concept: 1. hydraulic
accumulator; 2. reaction tube; 3. gas feed ; 4,5 inlet and outlet valves;
6. separation chamber; 7. circulation loop; 8. circulation pump.

Figure 3: Rotating Channel and Rotor LCR Concepts.
Figure 2: Pressure change in gas bubbles:
ε = 2 %, U = 10 m/s.
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The reactors solve the problem of feeding a solid phase into pressurized vessels.
The reactors eliminate compressors and high-pressure pumps from processes.
No scale up problems as known for slurry reactors are foreseen.
The reactors permit to increase the pressure of FT and methanol production
increasing conversion per pass and making reactors more compact.
• The reactors can make economical the use of low quality, low pressure syngas
with high nitrogen content produced by air-blown gasification of all solid feedstocks or by reforming of natural gas.
• The use of homogeneous catalyst opens radically new chemical processes.
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