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What is Waste Management ... © [ERENE

The Waste Hierarchy

Most favoured option

Red uce lowering the amount
of waste produced
L m using materials repeatedly
This includes the collection, transport, treatment and disposal of waste,
using materials to make
new products

Waste management are the activities and actions required to manage waste
from its inception to its final disposal

together with monitoring and regulation of the waste management process
I > recovering energy

from waste

I - safe disposal of waste
to landfill

Least favoured option

Waste management deals with all types of waste, including Municipal Waste,
Medical Waste, Electronics Waste




Types of Wastes: © [ERENE

Municipal Solid
Waste

Hazardous
Waste

Medical Waste

Radioactive Waste

Electronic Waste




What is Medical Waste...

Medical waste is any kind of waste that contains infectious material

(or material that’s potentially infectious). This includes waste generated by
healthcare facilities like physician’s offices, hospitals, dental practices,
laboratories, medical research facilities, and veterinary clinics.

Examples of Medical Waste :

s

Anything that is soaked in blood (gloves, gauze, gowns etc.)

V

Human or animal tissues created during procedures.

Cultures of infectious diseases/agents.

Any waste produced in patient’s rooms with communicable
diseases

Discarded vaccines
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Heat Treatments for Medical Waste ot
Management

A principle of medical waste treatment is that heat kills pathogens and under the right

conditions high temperatures it can break down hazardous chemicals. The heat treatment is
divided into Low Temperature process & Hight Temperature Heating Process.

O Low heat temperature technology operates between 100 to 180 °C. The heat can be
either moist or dry.

=  Microwave

= |rradiation (indirectly)

= Autoclave (steam)

= Hydroclave

= Hot Air Ovens

= Encapsulation is not a heat treatment although sometimes heat evolves.

O High temperature operations carried out above 400 °C.

= Pyrolysis
= |ncineration



Categories of Medical Waste...

WERTS Type of wastes Treatment and disposal options
Category




Waste Type of wastes Treatment and disposal options
Category




Waste Type of wastes Treatment and disposal options
Category

White
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Introduction of Microwave Heating
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r
Microwave heating systems are member of Electromagnetic heating
family.

J

-

Microwaves has frequency of 2.45Ghz and 950Mhz.
J

-

Microwave is generated from small device known as Magnetron.
J

-

Microwave heating system has property to heat from within.
J

-

Microwave heating systems heats volume of material hence also
known as ‘Volumetric Heating’.
J




Microwave Heat Treatment for Medical Waste

Management

7

A microwave treatment is used to decontaminate medical waste.

J
@ . .
These systems work best for waste that is not 100% dry or solid, as
the moisture allows the heat to penetrate deeper, and the steam
sterilizes. )

7

The microwave unit transmits energy as microwaves and that energy
turns into heat inside the wet waste.

J
d .
The processing usually includes front-end shredding of the waste,
both to increase the efficacy of the microwave treatment and to
reduce the volume of the end waste for disposal. )

>

The entire process takes place within a single vessel. Bacteriological
and virological tests are periodically conducted to ensure the process
is effective.

J
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Microwave Heating in Rescue... © [ERENE

Microwave Heating System

Conventional Heating System

7

Microwave heating system is generates the heat very fast
within material.

Conventional heating system have slow hating rate, heat is

transferred via means of air.
\_

7

Heating of materials are due to molecule movements hence
no chamber warm up time is required.

Instance heating does not takes place, it requires warm-up

of surrounding.
\§

7

Environmental friendly and green heating solution, no carbon
emission.

Produces carbon or toxic gases hence not much

environmental friendly heating solutions.
.

7

100% energy utilization, as heating takes place within the
material.

IESS————————————_"
———————————————

Better floor utilization index as it doesn't require large
chamber area.

No Temperature loss in surrounding, ambient workplace.

100% energy utilization is not possible, as material is heated

by surrounding hot air.

S ——
_—

Poor floor utilization index as it require bigger chamber area

for material to rotate.

| ——
_—

Surrounding air temperature rises with rise in heater

temperature.
.




Irradiation Heat Treatment for Medical

Waste Management

(" . . .

Irradiation disinfects waste by exposing it to gamma rays that are
fatal to bacteria for sterilization of equipment or treatment of waste,
the radiation is intended to kill pathogens.

J
When UV is used for disinfection, the radiation in the UV-C
spectrum, which is more germicidal is employed. Some irradiation
treatment systems use electron beams. )

(Both gamma rays and electron beams can penetrate plastic bags
used for waste collection, so the waste does not need to be removed

from the bag before treatment.

J
" Irradiation does not change the appearance of the waste so process
designers often install mechanical grinding or shredding upstream.
This also makes the waste pieces smaller, which tends to enhance
the efficacy of the treatment.. )

(L . L .

Unlike some other treatment methods, irradiation requires a
dedicated place — there are no mobile treatment modules that use
radiation.
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Medical Waste Management using © [ERENE
A UtOC l ave (Stea m ) rAutoclaves are closed chambers that apply heat and sometimes

pressure and steam, over a period of time to sterilize medical
equipment.

J

-
For medical waste that will be disposed of, autoclaves can be used as
heat treatment processing units to destroy microorganisms before
disposal in a traditional landfill or further treatment.

-
Autoclaves are "chemical free" and that appeals to many
stakeholders in a complex waste management environment.

rAutoclaves are best for wastes that are unlikely to combust or give

off substantial off-gas. While incinerators can be built with pollution
abatement systems, autoclaves are smaller and it is not economical
to unit make a treatment system for vapors emitting from the unit. D

Autoclaved medical waste is usually compacted after it cools down.
The compaction process may include shredding before the
compression. The compaction process reduces the volume of the
treated waste significantly. )




Medical Waste Management using v
Hydroclave

-

Advanced Hydroclave technology provides numerous benefits and
advantages compared with other treatment and disposal methods
for clinical waste.

-
The hybrid design of the Hydroclaves uses less water and less energy

than conventional autoclaves.
y

" Unlike traditional autoclave technology which has to cool down and
to heat up again, the Hydroclave temperature is retained at a
minimum of 121°C during 40-minute cycles. )

" The Hydroclave is a safe and a closed-loop system; only hot, clean
condensate is removed during the entire process, and recycled back
to the boiler, making the Hydroclave very economical to operate. )

" The Hydroclave renders the waste safe, producing a finely shredded
dry waste which is significantly lowered in size and weight.




Incineration for Medical Waste © [MERENE
Management

(. . .

Incineration is the process of control and complete combustion, for
burning solid wastes. It leads to energy recovery and destruction of
toxic wastes. )

(Waste with heating value lower than 3500 kcal/kg is burned in a

single-chamber incinerator. Waste is typically heterogeneous, and if
the combustible fraction is below 60 percent, it may not be
acceptable for incineration. y

" Incineration can eliminate pathogens - even hard-to-kill bacterial
spores - and can reduce the volume and mass of waste that goes to
landfills considerably. )

" Incineration can break down and render harmless hazardous organic
chemicals. With proper technology, little acid gas is released to the
atmosphere. )

|
’%’




Incineration Process

/ The incineration process is done via a grate system that combusts
the waste, which is not refined and is crude. The boilers are
equipped with hydraulic rams, which load the waste into an ignition
cubicle.

J

(

The process involves the combustion of solid waste at 1000°, it is
converted into ash, gas & heat.

" The incineration process can be enhanced by the addition of
dolomite for controlling acid gas emissions. Waste with high calorific
value is suitable for this process.

J

" The incineration process can be applied to almost all medical waste
types, including pathological waste, and the process reduces the
volume of the waste by up to 90%. )

rWaste-to-Energy processes, incineration can be used to produce
electricity and heat that can be used to power and heat nearby
buildings.

Excess Air

. |

Combustion
{=>8500C)

Mixed/Unrecyclable
MSW
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Incineration can be useful for... © [NERENE

» Volume Reduction: Depending on its composition, incineration reduces the volume of solid wastes to be disposed of by an average
of 90%.The weight of the solid wastes to be dealt with is reduced by 70- 75%.

» Stabilization of Wastes: Incinerator output (ash) is considerably more inert than incinerator input(solid wastes), mainly due to the
oxidation of the organic components of the waste stream.

| Recovery of Energy from Waste: This represents a valorization method, rather than just a pre treatment of Waste prior to
disposal. Energy recovered from burning the wastes is used to generate stream for use in on site electricity generation.

v Sterilization of waste : This is of primary importance in the incineration of clinical or biomedical waste. Incineration of solid wastes
will also ensure destruction of pathogens prior to final disposal.



Pyrolysis Treatment for Medical Waste ¥
Management

-
Pyrolysis can be defined as the thermal decomposition of organic

material through the application of heat without the addition of extra

temperature take place. )

air or oxygen. )
Flue Gas r
i [ — s = Burner Waste with heating value over 3500 kcal/kg is processed in a pyrolysis
Sludge Gran.u"late 2 |F unit. In this process thermal decomposition of medical waste at high

t

M ——

p
Pyrolysis is an endothermic process which requires heat for an external

2nd. Step: Combustion g!(‘
:‘ source.

NN : i || pyrolysis
: 1 || Gas

1st. Step: Pyrolysis

a this method solid waste material is heated in specially designed
chamber which is called as pyrolysis reactor. In pyrolysis reactor, heating
is carried out in closed environment which is almost oxygen free at an
Ashes average temperature above 6500 ¢ which may rise to 1000 °C. )

-
The end products are Hydrogen, methane, carbon mono-oxide, tar or oil,
char, inert material.
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Methods of Pyrolysis..

O Dry Pyrolysis:

* Process of thermal decomposition without access of oxygen (O,)
* Products of dry pyrolysis are gas with high heat of combustion, liquid and solid carbon

residue.
* Type of dry pyrolysis depend on the temperature of the process i.e. Low Temperature

Analysis, Medium Temperature Analysis, High Temperature Analysis.

O Oxidizing Pyrolysis:

* It'simpossible to achieve a completely oxygen-free atmosphere.
* Thus, a small amount of oxidation occurs. If volatile or semi volatile materials are present in

the waste, thermal desorption will also occur.
* Thermal decomposition of medical waste by its partial burning or direct contact with end product of fuel

combustion.
* This method is used for neutralization of most wastes including “inconvenient” ones for burning are present in the

waste, thermal desorption will also occur.
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Our Clients... w [ERENE
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Serving Across Borders... © [MERENE
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@ Locate-Us

UNIT | UNIT I EMAIL
B/10,Marudhar Industrial Estate, Plot No. B-47, Addl. info@kerone..com | sales@kerone.com
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