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This paper describes a system for solid waste processing using Radio Frequency (RF) plasma and thermal heating. Solid waste includes different raw materials, including used tires. Process parameters varies considerably and are dependent of the process temperature and energy used. Therefore, when designing a system and installation, the following requirements are important:
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Fig. 1 Configuration of the system: 
a – horizontal configuration; b – angled configuration

The possibility of various physico-chemical processes and their combination; 

· Interchangeable modules (even multi-purpose modules), providing unification of joining and contiguity;
· Functional completeness of modules that allows conducted combined stage process; 
· Maintainability modules arising from the requirements of interchangeability, and opportunities for effective maintenance; 
· Complete design, which could provide high technological parameters of functioning.
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Fig. 2 General view of equipment with different configuration


This allows us to create custom design devices and developed maximum-specific chemical processes.

The module is equipped with High-frequency Induction Plasma Torch, RF Generator (2 MHz Frequency at power level of 100 kW). Additional to the plasma part, the reactor contents low-frequency (LF) induction heater. LF frequency heating generators are in 20 - 40 kHz frequency range at 15 kW power level (Figure 1). Modular construction of the installation allows different connection combinations of process equipment and the establishment of technological regimes depending on tasks. For example, the process system could use RF plasma torch or LF induction heater only or combined treatment (HF + LF) (Figure 2). This principle provides the flexibility of the equipment by transforming internal and external structure of a plant depending on its purpose. Temperature processes can be adjusted from 500 °C to 5000 °C. Studies of the energy characteristics of the module shows that in the reaction zone, power from 1 kW to 75 kW can be achieved.

This system is used to study the process of recycling waste tires. Defined regimes where typical products are distinguished during the tire recycling process, such as: Synthesis Gas, Liquid Fraction and Carbon. In some experiments we observed only Synthesis Gas and Carbon Black (without Liquid Fraction). Analyses showed that in this regiments the calorific value of synthesis gas is much higher. Also, the fraction of nano-sized carbon black increased. Some experimental results are shown in Figure 3.
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FIG. 3 Experimental results and carbon black SEM 



This study shows that the advantage of the described system over other conventional methods used in the market is one possibility of adapting the equipment to variable loads and different Physical and Chemical properties of recycled materials.
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Client Sample L.D.: 041812-Ar1 041812-Ar2
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Analyst Initiafs: MJ MJ
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Result | RL | Resuit | RL
ANALYTE Yviv | %viv| %ww | %viv
Hydrogen 6.8 0.31 ND 1.3
[Carbon Dioxide 0.24 0.031 0.80 0.13
Nitrogen 16 3.1 44 13
Methane 33 0.0031 2.8 0.013
[Carbon Monoxide 0.79 0.0031 1.2 0.013

ND = Not Detected (below RL)
RL = Reporting Limit

g - T
Reviewed/Approved By: %QCISL‘/ Date __ll.zf;

Mark Johnson
Operations Manager

The cover letter is an integral pait of this analytical report

‘\ ' A page 1 of 1
AirTECHNOLOGY Laboratories, Inc.

18501 E. Gale Avenue, Suite 130 & City of Industry, CA 91748 o Ph: (626) 964-4032 ¢ Fx: (626) 964-5832





image7.jpeg
£l

SpotMagn Det WD Exp f————1 2um
0KV 40 25000x SE 106 1  050812P1
s o W TR, T T





image1.png
Coupling Uit

[LFl I[ LF2 |[LF3 | \Towda Gas





image2.png




