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REATED WASTE METHOD AND MACHING FOR STERILIZING OR DI SINFECTING WASTE

(57) Abrége/Abstract:

A method for heat-sterilizing or disinfecting waste, in particular infected hospital waste, comprises the operation of grinding
and/or comminuting the waste under a cutting force and for an amount of time such that a quantity of heat which Is sufficient to
reach and maintain the sterilization or disinfection temperature within the mass of waste Is generated by friction. An apparatus
for performing the method Is also described.
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PIETHOD AND MACHINE FOR STERILIZING OR DISINEECTING WASTE

A method for heat-sterilizing or disinfecting waste, in particular infected hospital waste, comprises the operation of grinding and/or

»

comminuting the waste under a cutting force and for an amount of time such that a quantity of heat which is sufficient to reach and maintain
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A method and a machine for sterilizinag or
M

disinfecting waste
‘_"'—--—'—_I_——_—A-_._—-_

The present invention relates to a method and a
machine for sterilizing or disinfecting waste,
particularly infected hospital waste, based on the
known method of the thermal decomposition of the

proteins constituting living cells.

In the known methods of heat-sterilization or
disinfection, the difficulty of heating the material
to be treated involves cycles of long duration; caused
Oy the low coefficient of transfer of heat from the
exterior to the interior of the waste. In these
methods, heat is transferred to the ready-ground waste
or by blowing in saturated steam at a pressure of
approximately 0.5 Pascal, if autoclave systems are
used, or by blowing in hot air or steam superheated to

a temperature of approximately 180°C in dry systems,

Oor even by heating through the walls.

Although systems exist which use micro-wave
radiation to make the heat penetrate tne interior of
the waste, the plants using this principle can only
attain the temperatures necessary for sterilization
with difficulty since the need for the presence of
water for transforming the microwaves into heat energy

prevents the temperature being increased to above the

boiling temperature of the water.
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. The object of the present invention is to provide
an improved method and apparatus which enable waste to
be sterilized without contamination risks and which,
following the treatment, give rise to an easily

disposable sterilized material.

A further object of the invention i1s to provide a
method and an apparatus suitable to be used for the
disposal of infected waste, in the hospital
environment, even on a small scale, relatively

economically and suitable for automation.

In order to attain these objects, the method
which is the subject of the invention is characterized
in that it comprises the operation of grinding and/or
comminuting the waste under a shear stress and for an
amount of time such that a quantity of heat sufficient
to reach and mé;ntain the sterilization or

disinfection temperature in the mass of waste is

generated by friction.

The distinctiveness of the method according to
the invention is that the heat energy necessary for
reaching and maintaining the temperature is generated
by impact as well as by both intra- and extra-
molecular friction, making use of the kinetic enerqgy
supplied to the system by a bladed shaft rotating at
high speed inside a housing, preferably provided with

fixed striker plates. This system enables the



.vo 95/03072 2 | , | PCT/EP94/02357
3 167415

programmed temperature to be reached particularly
quickly and the latter is then checked, preferably by
the dosing and evaporation of water. In addition to
the sterilization (or disinfection) treatment, the
method also enables the waste to be comminuted, the
plastics material present in, or suitably added to,
the waste to be melted, and the treated material

finally to be granulated.

The apparatus which is the subject of the
invention is characterized in that it comprises a
housing suitable for containing waste, a rotor inside
the housing provided with vanes or blades suitable for
grinding and/or comminuting the waste, and drive means
which can rotate the rotor at a speed such that a
temperature sufficient for the sterilization or

disinfection of the waste is generated by friction and
malntained inside this housing, and water intake means

in the housing.

The value of the temperature in the pylk of
waste, inside the housing, is determined according to
whether the intention is simply disinfection and thus
simply destroying the pathogenic micro-organisms, or
1s complete sterilization and thus complete removal of
the living sporogenous or asporogenous micro-

organlisms.
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After having reached in a few minutes the programmed

temperature at which the plastics parts present or added, as it

will be stated hereinafter, soften such temperature is mantained for
approximately half an hour, dissipating the heat

derived from energetic agitation by means of the
injection of water. The dosing of the water is

controlled by a temperature regulafor; this dosing

also enables a high moisture content to be maintained

locally, which, as stated in the literature,

facilitates the decomposition of the proteins.

The fumes which are released by the system are

passed into an electrical sterilizer with a high
temperature (approximately 800°C) before being

dissolved in a water absorber.

The coefficient of friction of the mass of waste
to be treated can be increased by the addition of
thermoplastics material such as polyethylene,

polypropylene, etc., preferably of the ccloured type

SO as to give the treated material a specific colour.

The addition of further thermoplastics materials
besides those normally present in the waste enables
the maximum temperature which can be reached by
friction in the mass to be considerably increased - to
more than 250°C - and thus for the duration of the
time for which the temperature is maintained in the

mass l1tself to be reduced.
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The melting of the plastics material and
subsequent solidification by cocling and dosing of
water enable a treated material to be obtained which
is completely homogenecus both with respect to its

colouring and its composition.

At the end of the period during which the
temperature 1s maintained, the mass is cooled by
increasing the dosing of water and also by suitably
decreasing the speed of the rotor and by circulating
alr or water on the jacket of the apparatus or by

placing the apparatus under a slight vacuum.

At the end of the cycle, the sterilized or
disinfected waste is in the granulated and cooled form
and can be discharged without emitting fumes, vapours

or odours. Further advantages and characteristics of
the method and apparatus according to the invention
will become clear from the following detailed
description given with reference to the appended
drawing, provided purely by way of non-limiting
example in which an apparatus for performing the

method is shown schematically.

The waste is loaded into a housing defining a
chamber (1) of strong sheet metal with sides protected
by anti-wear shields, preferably made of manganese
steel. The chamber is closed by a cover (2) manually

or hydraulically actuated by means of a cylinder (22)
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and a hydraulic unit (24). Inside the chamber, a wvaned
rotor (3), with highly resistant replaceable steel
blades (4), is rotated at high speed, for example at
1500 rpm. The rotor is actuated by a powerful electric
motor (5) and a system of belts. and pulleys (6)
tensioned by a belt tightener (7). A hydraulic
coupling (23) for reducing absorption on starting and
for compensating the forces owing to breakdowns or

overloading can be mounted on the large-scale

machines.

As an alternative to the electrical system,
actuation can be achieved by a hydraulic motor and an

oleodynamic unit.

Preferably, sturdy, statlionary, steel striker
plates, of which the purpose 1s to strike, crush and
restrain the material such that the kinetic energy can

be converted into heat energy, are mounted in the

lower part of the chamber.

Preferably, the rotary shaft carries a central

mounting suitable for receiving a test-tube carrier (9) with

holes which can be opened and charged with samples of
particular spores or bacteria (such as, for example,
Bacillus stearothermophilus or Bacillus subtilis) such
that the correct functioning of the sterilizing or

disinfecting machine can be checked periodically in a

sultable test cycle.
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At the end of the cycle, the material 1is
discharged by the opening of a shutter (10), by means
of a hydraulic system (1l1l) or another motorized

device.

The apparatus is provided with safety devices to
protect against accidents, and in particular with a
microswitch device (12) which prevents the rotor
starting 1f the cover 1s not closed, and a hydraulic
device consisting of an automatic pump (13/1) and of a
piston (13/2) which prevent the cover opening when the

rotor is rotating.

The temperature inside the chamber is measured
and controlled by an indicator - regulator (14), the
sensitive bulb of which can be installed on the cover

but preferably inside a stationary vane which actuates

the opening of a solenoid valve (16) and the injection
of water from a nozzle (1l5) in specific stages of the
program. The emissions which are released during the
treatment cycle pass into a small furnace (17) in
which a high temperature (approximately 800°C) is
achieved by electrical resistances such that these

emissions are sterilized.

After passing through the furnace, the emissions
are absorbed in a water absorber with a nozzle (18)

which 1s actuated by a solenoid valve (19).
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At the end of the step during which the
temperature is maintained, the treated material is
cooled by slowing down the speed of the rotor, by the
dosing of the water, by placing the housing under a
slight vacuum, by increasing the water at the nozzle
(18), and by circulating air in a space (20)
surrounding the housing, by means of a'fan (21), or

water driven by a motorized valve.

The apparatus is completed by a hydraulic unit
(24) for actuating the service pistons and valves, as

well as an electric control panel (25).

Example 1

Apparatus provided with a chamber which is 600 mm
in diameter and 800 mm high is equipped with a
coaxial, bladed rotor rotating at 750 - 1500 rpm and

consisting of two blade-carrying vanes connected to a

50 kW electric motor.

Anti-wear shields and six stationary blades are

disposed along the lower circumference of the chamber.

30 kg of infected hospital waste and 7 kg of a
coloured polythenic master are introduced into the
chamber and the cover is closed. The machine is
started according to a programmed cycle in which a

temperature of 160°C is reached and maintained. The
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temperature 1s reached in 5 minutes, after which the
water regulating and injecting system comes into
action and maintains the temperature at this level for
approximately 30 minutes. At the end of this step, the
speed of the rotor automatically drops to 750 rpm and
the dosing of the water decreases the temperature to
80°C in 2 minutes. The cooling step is started by air
being blown onto the jacket for 10 minutes;
thereafter, the temperature of the material is 60°C,
the opening of the shutter causes the granulated and
sterilized material to be discharged automatically in
approximately 1 minute. The machine then stops and is

ready to perform a new cycle.

Example 2

Apparatus provided with a chamber which is 1200

mm in diameter and 800 mm high is egquipped with a
coaxial, bladed rotor rotating at between 0 and 1500
rpm and consisting of two blade-carrying vanes

connected to a 250 kW hydraulic motor.

Anti-wear shields and 25 stationary blades are

disposed along the lower circumference of the chamber.

120 kg of infected hospital waste and 30 kg of

coloured polypropylenic master are introduced into the

chamber and the cover is closed.
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The machine is started according to a programmed
cycle of which the first step is to reach a

temperature of 150°C. This temperature is reached in
10 minutes, whereupon the water regulating and
injection system comes into ‘action and maintains the
temperature at this level for 20 minutes. At the end
of this step, the dosing of water is autcmatically
suspended since the second step of the cycle program
provides for the further heating of the mass to a
temperature of 180°C which is reached in 1 minute. The
speed of the rotor then drops automatically to 500 rpm
and the dosing of water decreases the temperature to
80°C in 1 minute. The cooling step is started under a
vacuum and by air being blown onto the jacket for 10
minutes, after which the temperature of the material
15 50°C. The opening of the shutter causes the
granulated and sterilized material to be discharged
automatically in approximately 2 minutes. The machine

then stops and is ready to perform a new cycle.

In a further embodiment of the invention, a
concentrated sodium rypochlorite acqueous solution is injected onto
the mass of waste, within the housing during the sterilization cycle.

Thus the water, wnich is sprayed and dosed, during the cycle, may

advantageously comprise sodium hypochlorite, preferably at a

concentration of 12-15% wt. active chlorine.

It has been found that the concentrated sodium hypochlorite
solution, at the high temperature reached within the housing, reacts

with carbon dioxide to form undissociated hypochlorous acid which in
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turn disscciates tc gasecus Chlorine mcnoxide (Cl2 O) wnich is an

effective chlorinating and biccidal agent.

In this embodiment the waste material being comminuted is

Sprayed with the concentrated NaClO solution when heated to a

temperature higher than 150°C and air,including Carbon dioxide,

1s introduced within the housing. The amount of CO2 inherently

present in the air is sufficient to cause chlorine monoxide evolution,

whicn under the strong stirring conditions penetrates within the

bulk of the waste being treated and flows through the apparatus thus

lmproving the sterilization effect.

residual amounts of chlorine monoxide, still present at the

end of the treatment, if any, may be absorted in the water apsorber to

glve acqueous hypochlorous acid.

Thus, not only the waste is further sterilized, but also the

emissions formed during the treatment and the internal surfaces of the

dpparatus. In this embodiment there is no need for feeding the emissions

to furnace (17) prior to feeding them to the water absorkter.

Naturally, the principle of the invention remaining the same,

forms of embcdiment and details of description can be varied widely

wlith respect to what has been described and illustrated above purely

Cy way of non-limiting example.
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CLAIMS

1. A method for the heat-sterilization or disinfection of
waste, particularly infected hospital waste, comprising the
step of grinding and/or comminuting the waste at a tempera-
ture suitable for heat-sterilization and/or disinfection,
characterised in that said grinding and/or comminuting step
1s carried out under a shear stress and for an amount of
time such as to generate, solely by friction, an amount of
heat sufficient for attaining and maintaining said sterili-
zation or disinfection temperature within the mass of was-
te, in the absence of direct or indirect additional heat
supply and dissipating frictional heat by dosing ligquid wa-
ter onto the waste being comminuted thereby to control the
sterilization and/or disinfection temperature.

2. A method according to claim 1, wherein the dosed 1li-
quid water comprises sodium hypochlorite.

3. A method according to claim 1, wherein the steriliza-
tion and/or disinfection temperature attained by frictional

- heat i1is at least 150°C.

4. A method according to claim 1, in which the heat 1is
generated in the mass of waste by friction and shear, mak-
ing use of the kinetic energy transmitted by a rotor provi-
ded with vanes or blades and rotating at a high speed.

5. A method according to claim 4, in which the rotor co-
operates with a plurality of stationary strikers in the

form of vanes or blades for accelerating the conversion of
kinetic energy into heat.

6. A method according to claim 1, in which a plastics ma-
terial master, preferably of polyethylene or polypropylene,

- 2EEN
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is added to the waste to be treated.

7. Method according to claim 6, wherein the temperature
attained by frictional heat is sufficient to cause soften-
ing and/or melting of said plastics material.

8. A method according to any of claims 1 to 7, wherein a
concentrated sodium hypochlorite agqueous solution 1s fed
onto the. waste.

9. A method according to claim 1, wherein the comminuted
waste is finally cooled by adding water onto the heated wa-
ste and allowing the added water to evaporate.:

10. An apparatus for carrying out the method o¢f any of
claims 1 to 9, characteriséd in that it comprises:

- & housing suitable for containing waste;

- - a rotor, inside the housing, provided with vanes or
blades which can grind or comminute the waste;

= a plurality of fixed strikers in the from of vanes or
blades, associated with the walls of the housing;

-  drive means which can rotate the rotor at a speed such
that a temperature sufficient for sterilizing or disinfect-
ing the waste is generated solely by friction and maintain-
ed inside the housing; and

— means associated with the walls ¢of the housing for in-
troducing water to control the disinfection and/or sterili-
zation temperature.

11. An apparatus according to claim 9, characterised in
that it comprises vent means associated with the walls of

the housing for extracting the fumes generating during the

sterilization and/or disinfection treatment, a sterilizer
device adapted to receive the emitted fumes and heat such
fumes to a sterilization temperature, and absorbent means

——
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communicating with the sterilizer, adapted to receive and
absorb such fumes.
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