
 

 

ACADEMIA ROMÂNĂ 

Revue Roumaine de Chimie 

http://web.icf.ro/rrch/ 

 
 

Rev. Roum. Chim., 
2018, 63(11), 1001-1009 

 
 

NON-CONVENTIONAL METHODS OF PREPARATION OF POLYMER WASTE 
TO CATALYTIC PROCESSING INTO THE FUEL 

Zheneta Kh. TASHMUKHAMBETOVA,a Yermek A. AUBAKIROV,a Larissa R. SASSYKOVA,a* 
Kairat E. BURKHANBEKOV,a Maria F. FAIZULLAEVAb, c and Nurbubi K. ZHAKIROVAa 

a Al-Farabi Kazakh National University, 71, al-Farabi, Almaty, Kazakhstan, 050040 
b Scientific Research Institute of New Chemical Technologies and Materials, 95a, Karasaibatyr, Almaty, Kazakhstan, 050012 

c Korkyt Ata Kyzylorda Universsity, 29a Aiteke bi str., Kyzylorda, Kazakhstan 

Received May 16, 2017 

 
The influence of non-conventional methods of 
preparation of raw materials on the basis of waste 
rubber and plastics on hydrogenation thermal 
catalytic processing by preliminary treatment by 
ultrasound, irradiation, cryogenic treatment with 
liquid nitrogen along with mechanical grinding was 
investigated. The catalysts of the process are the 
composites based on polymetallic wastes of 
ferroalloy production (WFP) and activated by acid 
treatment of the natural zeolite of the Kazakh 
Taizhuzgen deposit researched by X-ray fluorescence, 
X-ray diffraction and nitrogen porosimetry. It was 
found that the greatest yield of a liquid product is 
observed when the raw material is processed by 
ultrasound with the intensity of ultrasonic waves I = 
5 W/cm2; 150 seconds. The irradiation of raw materials somewhat reduces the yield of liquid fractions and increases the formation of 
gas. Processing raw materials with liquid nitrogen, followed by mechanical grinding, allows changing the structure of the organic 
mass, which affects the yield, composition and quality of the products. 
 

 
 

INTRODUCTION* 

Perspective non-conventional methods of 
physical and chemical influence are methods of 
cryogenic processing by liquid nitrogen, by 
ultrasound, radiations and other methods.1,2 The 
most effective way is their resonant processing. The 
phenomenon of cavitation is followed by 
concentration of energy which is capable to change 
physical and chemical properties of raw materials 
on the basis of carbon-containing waste, causes a 
depolymerization, increases the content of light 
hydrocarbons in the obtained liquid products. 
Cavitation is followed also by partial destruction of 
                                                 
* Corresponding author: larissa.rav@mail.ru 

molecules, with formation of free radicals which are 
capable to initiate the liquefaction process. The 
similar effect renders a way of preliminary radiation 
exposure and cryogenic processing of raw materials 
on the basis of solid carbon-containing waste.3-6 In 
recent years, along with the mechanical grinding of 
the solid carbon-containing raw materials based on 
waste, non-conventional methods of physical and 
chemical effects, such as sonication, cryogenic 
treatment and irradiation, are used. 7-11 

The aim of the study was to determine the effect 
of preliminary cryogenic treatment, ultrasonic 
treatment and irradiation of raw materials based on 
polymer waste on the change in the yield and the 
 


