
International Journal of Scientific & Engineering Research Volume 11, Issue 9, September-2020                                                                                                313 
ISSN 2229-5518   

 

IJSER © 2020 

http://www.ijser.org 

  

Pyrolysis Of Waste Rubber Tyre Products Using 
Information and Communication Technology 

Depending On The Reactor Type 
Nabil Salih*, Khalid Omran*, Abdelkader Aswei* 

 
* Higher Institute of Science and Technology, AL Garaboulli 

 

 
Abstract— This paper examines the current uses of Information and Communication Technology (ICT) in various pyrolysis reactors, their 

design and working patterns in relation to the main results of the product for recycling tire waste pyrolysis. Regardless of whether it is more 

or less profitable or, unfortunately, due to the additional cost of reusing used tires, it is the supply of pyrolysis products, their range and 

market costs. An inexpensive gas that can be used as an innovative heat source after very independent pyrolysis or filtration can be added 

to the boiler and converted into heat or energy. Changes are needed to reuse the dark carbon to make tires and improved carbon for 

protection and thrust. The most expensive are oils, most of which contain a fragrant blend, depending on the basic conditions under which 

they will not burn as diesel or liquid fuel. The oil yield is then displayed on various types of heat converters. 

 

Index Terms—  Pyrolysis, Waste Rubber Tyre, Reactor Type, liquid fuel, Equipment, Activated Carbon, Information and Communication 

Technology (ICT) 

——————————      —————————— 

 

1  INTRODUCTION 
 

 The pyrolysis of used tires is a topic that can be widely 
recognised and studied, particularly with regard to 
temperature, tire section size, heating rate and the influence 
of the thermal analyser's feed time on the productivity of 
pyrolysis products. [6] [5] [1] A waste collection system that 
reuses used tires or reuses them as new. This waste 
saparation  plan is about using a waste budget or helping to 
sell recycled rubber items. Advances in information and 
communication technology offer a wide range of answers 
for controlling waste use, smart grid basis and distributed 
computing, as well as remote coordination and online 
shopping. Models based on ICT agreements can be divided 
into two main types: A model based on waste management 
using ICT, which includes an organisation that ensures the 
verification of the use or redistribution of assets. A model 
based on ICT elements. [9] [10] The focus is on ICT systems 
or programming packages and devices that are offered and 
sold to customers. Once the framework is in place, 
customers will learn how to use it to study asset usage. [5] 
[4] In addition to his introduction to biomass and its dense 
and rational construction, he referred not only to the 
pyrolysis of tires, but  also to this extensive collection of 
logical, mechanical, structural and humble information. 
Innovative change is the main motivation for this work. [3] 
[2] 

 
2  WASTE REGENERATION SYSTEMS  

 
Waste is increasingly recognised as a good due to the 

lack of public goods and a better understanding of natural 

concerns. [9] [4] The business vision is reflected in the use 
of waste as a contribution to the delivery of items for sale.  

The contextual analysis provides several examples of 
environmental development and action plans based on the  
increase in estimated waste generation. Models based on an 
increase in the waste estimate concentrate on regular, 
controlled collection from consumers. [7] [10]  

The value an organisation deserves is related to the 
generally low contribution of waste, the creation and 
distribution of new items, and the guarantee of economic 
gains in accessing new businesses and customers. One of 
the added values is that the business practices of the 
organisation that the context research remembers have 
given them a bad name that is gradually becoming a 
domain. [6]  
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12kg/h 

55/6/25 
(9% steel) 
 
 
61/13/26 
(3.6% ash) 
10.0kpa 

510 
 
 
 
 
 
500 

Cross-ply-
tyres  
(6-12mm) 
 
 
Shredded 
Cross-ply-
tyres 

D=0.7 
H=2m 
 
 
 
 
D=0.7 
H=2m 

Table 1 Percentage of material clusters 
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2.1  Pyrolysis Of Whole Waste Tyres 

Pyrolysis of the entire tire is an innovative and 
dangerous process that must be carried out quickly and at 
very high temperatures. [6] The problem is the tire's poor 
thermal conductivity. The pyrolysis must also progress 
steadily, but in reality it is difficult to start the pyrolysis 
without oxygen (environment) and at the same time to 
stack tires on a central energy source. [5] In either case, 
failure of the tire prior to thermal degradation wastes vital 
energy and is not economically feasible. In this system, 
pyrolysis takes place without air and is released by the 
generation of inert gases (N2 or steam) with the weight of 
the atmosphere. [9] The semi-static process is carried out in 
three reactors that are operated with a delay so that the 
flow of the elements remains unhindered. As soon as one of 
the reactors has cooled down, the used tires are stacked in 
the next reactor. [1] 
 
3  EFFICIENCY OPTIMSATION BY ICT  

 
A pyrolysis research facility with a typical fluidised bed 

for gasifying waste tire powder in a manner substantially 
similar to that shown in the figure above. Besides the 
innovative measures and parameters, the main difference 
was simply the situation in which the raw material was 
processed. [6] [5] In this case, they were processed from the 
base in the reactor. Exploration description A screw 
conveyor above the compartment guides the material on its 
way to a combustion cylinder, which is cooled from top to 
bottom in the reactor. [3] The internal reactor with a width 
of 0.1 m consists of a lower section with a height of about 
0.135 m, a mid section of 1.0 m and a higher section of 0.08 
m. [7] [8]  

There are two main types of models depending on the 
placement of the ICT. [9] [9] An ICT management-based 
model that includes organisations that oversee the use or 
redistribution of assets. A model based on the ICT 
component itself. It consists of the ICT structure itself or the 
programming packages and devices that are supplied and 
sold to the market. Once the structure is in place, 
industrialists will learn how to use it to verify the use of the 
asset for themselves. [6] [5] All situational studies highlight 
the key functions of market demand to enable planning of 
environmental progress that depends on ICT to increase 
efficiency. For the latter consumers, the economic impact 
generally comes from the vitality of the executives and the 
efficiency of water use, as well as the low natural awareness 
associated with the resilience of these assets. 

 
4  PROCESS 

 
The pyrolysis vessels, mainly U-shaped reactors, were 

made from “6000 (125 mm) and 400 (100 mm) ANSI 10 
Agenda 40, 316 liters of treated steel (600 funnels = 7.1 mm 
divided thickness). [9] [10]Channel = 6.02 mm thick (11 
divisions), 7 mm solid 316L steel plate, welded to these 
channels as a base block for the 45 ° inclined pyrolysis 

vessel”[7]. The legs of the pyrolysis bowl 1 can be opened. 
Leg A held the impenetrable vessel in place by loosening 
the top of the spine, whilst Leg B was available for climates 
where authorities could approach the base of liquid rubber 
bands and flexible liquid reactors. [5] [4] The pyrolysis 
vapour generated by the pyrolysis reaction was condensed 
into pyrolysis oil by the water-cooled condenser 2 and 
collected in the glass container. The generation of 
dangerous air in the pyrolysis vessel 1 and in the 
downstream gearbox during the analysis was avoided by 
wetting the pyrolysis vessel with stable nitrogen. [9] 

 
5  COMPONENTS 

 
Pellets at defined temperatures: t = 226 (most notable 

class), 295, 366, 404, 450 and 510 ° C kPa, separated. [6] [3] 
The organic vapours (gas and hydrocarbon liquid) were 
drawn in with a mechanical vacuum siphon, released from 
the reactor chamber and condensed into a series of 
condensates. In comparison to the 6 reactor batteries, a 
battery with 6 identical capacitors was used at the reactor 
outlet. [10] The remaining uncollected gases and smoke 
were collected from a number of collectors during the 
second stage of accumulation[2]. In order to isolate the 
limonene-naphtha cleavage, liquid mixture pyrolysis 
fractions which was obtained from the first and second unit 
of fusion was purified at 204 ° C. under atmospheric stress. 
This fraction contributed 26.8% to the pyrolysis oil. [1] [2] 

 

 

Figure 1 Components of Reactor 
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6  PYROLYSIS OF ACTIVATED CARBON 
 

The pyrolysis of a mixture of rubber tires and the 
roasting activated as a microwave-friendly material in a 
mixed high-temperature controlled bed structure were 
calculated. In any case, instead of heating the “Electric Steel 
Reactor”, the quartz reactor in this case (D = 0.1 m, H = 0.15 
m) is positioned in a “Conventional Microwave” with a 
maximised power of 0. 8 kW. [5] [4] Two one-hour 
inspection arrangements were carried out at a heating rate 
of 19 K/min at temperatures of 300 to 600 ° C. One with 
activated charcoal and one without. In each analysis set, 
approximately 100 grams of tire waste material (from the 
bottom to 2.0 mm bits) was mixed with 3.0 mm activated 
carbon in a ratio of 1: 1. [3] Without overheating the 
neighborhood with a steel stirrer. [6] A 0.20 m long double 
blade shaft, which is connected to an electric motor with a 
fine movement speed of 90 W. Unexpected products 
expelled from the reaction state by increasing the nitrogen 
content (flow rate 0.5 l/min) were combined, collected and 
measured. For operations without activated carbon, the 
liquid product yield increased from 19.03 wt% at 400 ° C to 
28.63 wt% at 400 ° C, but the activated carbon propulsion 
test showed higher net yields were  “27.46% by weight at 
400 ° EC, 54.39% by weight at 500 ° C”. [3] 

 
7  CONCLUSION 

 
Depending on the reactor type, the results and product 

range diagrams as well as the illustrations of the tire 
pyrolysis take into account the full investigation of the 
problem. Many details in the phase of structured research 
or the modern institution prevent the ideal choice of the 
right idea. This clustering will help architects, designers 
and researchers identify the best options for additional 
inspections, structural placements and innovative reference 
topics related to reusing used tires through pyrolysis. These 
issues create more stress as vehicle traffic continues to 
increase. 
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