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Abstract. Frozen rubber powder has excellent qualities and application value, and it can be 
achieved from waste rubber after being crushed at low temperature used liquefied natural gas 
(LNG) as cryogen. Vortex jet mill was the key equipment to further crush the rubber particles 
which the pressure-air was jet into in the basic LNG technological process. After confirming 
the structure and size of the jet nozzle, the Height (H) between the nozzle and the bottom of the 
mill, the incident angle α and the initial size of the rubber particles were changed then the 
continuous phase and the track of single particle were optimized in order to gain more 
excellent crushing effect. The results showed: the jetting gas were spiral rising in the mill and 
the speed of it was reduced, so the particle was graded by the gas. The impact and collision 
could reduce the particle diameter and crush them but the result was influenced by the initial 
size of the particle. The size of the original rubber particles must not be more than 110μm. The 
simulation was helpful and leading for the experiment. 

1. Introduction 
The basic principle of crushing waste rubber at low temperatures was that the waste rubber blocks 
were quickly chilled to a temperature below its brittle cold with refrigerant and then were put into a 
mill. The fine rubber powder by this way maintains the material qualities and its value in use increases 
so this technology at low temperatures will be the direction and trend of the comprehensive utilization 
of waste rubber. More and more research on the method of LNG (liquefied natural gas) as the 
refrigerant in waste rubber crushed was carried out recent years. The research about crush waste 
rubber at low temperatures with LNG was still limited in conceptual stage although it was a new and 
promising technology for the higher requests on the equipment and operating safety. There was no 
completely equipment or experiment practice reported now.  

2. The basic flow 
The basic flow of waste rubber crushing technology at low temperature was shown in figure 1. Waste 
rubber blocks were chilled to -90℃ with cold energy supplied by LNG at first and then the rubber 
particles reached a 20-40 mesh after a simple mechanical crushing. The particles are put into a 
crushing equipment- vortex jet mill to be crushed further by the cold pressure air in the last step. The 
vortex jet mill was the key to smash of rubber particles in the whole flow. The parameter of the cold 
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