STANDARDOPERATINGPROCEDURE
Import and recycling OF Waste Tyre Scrap for the production of Tyre
Pyrolysis Oil
1. Background
1.1 Pyrolysis is a thermal degradation process carried out in the absence of
oxygen/ air so that combustion of material does not take place.
Pyrolysis of tyres and rubber products produce low-grade oils, pyrolysis
gas (pyro-gas), carbon-black-char and steel. Technologies are available
to produce high quality oils. comparable viscosity and calorific values
comparable with diesel and gasoline type fuels. However, it was
reported that tyre pyrolysis has not been economically viable in United
States as full-scale operations could not be achieved due to costly
clean-up operations.
1.2 Environmental and safety concerns in these plants arise due to fire
hazards, emission of fine carbon particles and odor nuisance and need
for flaring of excess pyro gas.

1.3 Most of the tyre pyrolysis units in the country are batch processes
producing primarily oils for use as fuel oil in industrial furnaces. The
pyro-gas generated form pyrolysis process is used as fuel in the
pyrolysis process. In these plants the full tyres are fed to the pyrolyser
manually and at the end of the process the steel wire and carbon are
taken out manually. This leads to lot of carbon spillage, exposure of
workers to fine carbon particles and working in the unconducive
environment in the pyrolyser. In some of the plants some explosions
also have been reported due to frequent opening of the reactors in the
hot conditions. The flare system is also not properly designed. Since the
system is not completely closed, the odor problem is prevalent
throughout the plant. These are some of the major shortcomings of
such plants.
2. Requisite facilities and standard operating procedures for the
production of Tyre Pyrolysis Oil:
The applicant desires to import waste pneumatic tyres to produce
pyrolysis oil and carbon-black-char may be considered only the units
have requisite facilities as given below:
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Batch process:
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The feed to the pyrolysis reactor should be devoid of steel.
After removal of steel wire the tyre can be put either in the
form of crumbs or chips (which can be made simply by
cutting without going for the shredding process).Further
the feeding arrangement of the rubber crumb to the
reactor should be mechanised.
The initial heating of the reactor should be done by liquid
fuel or gas. The flue gas should be released to the
environment through a chimney of at least 30 metres
height.
After initial heating, during the pyrolysis process, the pyro
gas generated within the plant should be used as a fuel.
Excess pyro gas if any should be flared through properly
designed flaring system of adequate capacity considering
the emergency situation in which the entire gas may have
to be flared. The flaring should be done at a minimum
height of 30 metre.
Adequate instrumentation for measurement and control
of
temperature
and pressure
along with safety
interlocks in case of increase of temperature or pressure
to cut off heating of the reactor should be provided.
Automatic control systems such as Programmed Logic
Control (PLC)shall be adopted. It should be ensured that
the reactor is under positive pressure all the time.
In order to control fugitive emissions from the reactor
during operation, proper sealing should be ensured.
The collection of the oil from the condensers should be
in closed vessel and storage also should be in closed
tanks with suitable vents. There should be no manual
handling of oil. Transfer of oil should be through pumps.
At the end of the pyrolysis process the reactor has to be
cooled before the removal of carbon. During this process,
the reactor should be purged with nitrogen.
The removal of carbon should be started after the
reactor's temperature has come down to below 50°C.
The removal of carbon should be through a mechanised
system and it should be ensured that no spillage takes
place during the collection of the carbon in the bags.
Adequate number of sensors along with alarm system
should be provided at suitable locations throughout the
plant to detect any leakage of flammable vapors from the
system.
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2.2

Adequate fire fighting system like sprinklers and fire
hydrant with necessary pumping system and water
storage should be provided.
The plot size should be adequate for storage of crumb or
cut tyres, oil and carbon black in addition to the pyrolysis
plant and accessories as well as enough space for
movement of fire tender in case of any emergency. A
minimum indicative size of small plant is about 3000
square metres.
The plant shall possess clearance certificates issued by
concerned departments.
The carbon black and the oil obtained from the process
should be supplied only to actual users/processors.
The waste water generated in the process from
condensers or any scrubbers should be properly treated
in an effluent treatement plant and the sludge generated
should be sent to TSDF.
Oil containing water condensate should be treated in
suitable ETP. Oily sludge/residues should be disposed
through TSDF.

Continuous Process:
The continuous plants operating in the country do not suffer from
most of the environmental and safety problems encountered in
the existing batch plants. However, even for the continuous
pyrolysis plants the following facilities have to be ensured:

2.2.1 The feed to the reactor is in the form of crumbs, it should be
ensured that during handling/ transfer of the crumbs there
should be suitable system for suction and collection of fugitive
fibres.
2.2.2 The feeding system should be provided with a air-lock
arrangements so that no air enters the reactor during feeding.
2.2.3 The initial heating of the reactor should be done by liquid fuel or
gas. The flue gas should be released to the environment through
a chimney of at least 30 metres height.
2.2.4 After initial heating, during the pyrolysis process, the pyro gas
generated within the plant should be used as a fuel.
2.2.5 Excess pyro gas if any should be flared through properly designed
flaring system of adequate capacity considering the emergency

situation in which the entire gas may have to be flared. The
flaring should be done at a minimum height of 30 metre.
2.2.6 Adequate instrumentation
for measurement and control of
temperature and pressure along with safety interlocks in case of
increase of temperature or pressure to cut off heating of the
reactor should be provided. Automatic control systems such as
Programmed Logic Control (PLC) shall be adopted. It should be
ensured that the reactor is under positive pressure all the time.
2.2.7 In order to control fugitive emissions from the reactor during
operation, proper sealing should be ensured.
2.2.8 The collection of the oil from the condensers should be in closed
vessel and storage also should be in closed tanks with suitable
vents. There should be no manual handling of oil. Transfer of oil
should be through pumps.
2.2.9 The removal of carbon should be through a mechanised system
and it should be ensured that no spillage takes place during the
collection of the carbon in the bags. Moreover an air-lock should
be provide to ensure no entry of air into the reactor.
2.2.10 Adequate number of sensors along with alarm system should be
provided at suitable locations throughout the plant to detect any
leakage of flammable vapors from the system.
2.2.11 Adequate fire fighting system like sprinklers and fire hydrant
with necessary pumping system and water storage should be
provided.
2.2.12 The plot size should be adequate for storage of crumb or cut
tyres, oil and carbon black in addition to the pyrolysis plant and
accessories as well as enough space for movement of fire tender
in case of any emergency. A minimum indicative size of small
plant is about 3000 square metres.
2.2.13 The plant shall possess clearance certificates issued by
concerned departments.
2.2.14 The carbon black and the oil obtained from the process should
be supplied only to actual users/processors.
2.2.15 The waste water generated in the process from condensers or
any scrubbers should be properly treated in an effluent
treatement plant and the sludge generated should be sent to
TSDF.
2.2.16 Oil containing water condensate should be treated in suitable
ETP. Oily sludge/residues should be disposed through TSDF.

****
\

,

..

'

