
MICROWAVE PLASMA ABATEMENT APPARATUS The present
invention relates to a microwave plasma abatement
apparatus, and to a method of operating such an
apparatus. The invention is particularly suitable to a
microwave plasma abatement apparatus for treating gas
streams exhausted from a plurality of process
chambers. Various different gases may be supplied to a
process chamber during the formation of a
semiconductor or flat panel display device within the
chamber. In a chemical vapour deposition process,
gases are supplied to a process chamber housing the
substrate and react to form a thin film over the
surface of the substrate. For example, a LPCVD (low
pressure chemical vapour deposition) nitride process
uses DCS (dichlorosilane) and ammonia to form silicon
nitride on the surface of a wafer. In an etch orocess.
aases such as boron trichloride and chlorine may be
supplied to the chamber to remove unwanted aluminium,
and in a polysilicon etch process, hydrogen bromide
and chlorine are supplied to the chamber. Cleaning
gases such as the perfluorinated compounds CF , C2F6,
NF3 and SF6, and fluorine (F2) may be periodically
supplied to the chamber to clean unwanted deposits
from the chamber. A process tool typically has a
plurality of process chambers, each of which may be at
respective different stage in a deposition, etching or
cleaning process, and so the gas being exhausted from
the chambers at any given time may have various
different pressures, compositions and/or mass flow
rates. During these processes, there is typically a
residual amount of the gas supplied to the process
chamber contained in the gas exhausted from the
process chamber. The perfluorinated compounds CF ,
C2F6, NF3 and SF6 are known to be greenhouse gases,
and so it is desirable to remove these gases from the
gas exhausted from the process chambers prior to the
venting of the gas into the atmosphere. 



Perfluorinated compounds can be removed from a gas
stream with high efficiency using a microwave plasma
abatement device. An example of such a device
isdescribed in UK Patent no. GB 2,273,027. In that
device, a waveguide conveys microwave radiation from a
microwave generator into a gas chamber housing two
electrodes in a closely opposed relationship. A gas to
be treated flows into the gas chamber through a gas
inlet, and passes between the electrodes. The
electrodes serve to locally enhance the electric field
of the microwave radiation passing through the chamber
so that a microwave plasma can be initiated and
sustained between the two electrodes from the gas
flowing between the electrodes. One of the electrodes
has an axial hole to provide a gas outlet from the gas
chamber. Under the intensive conditions within the
plasma, species within the gas stream are subjected to
impact with energetic electrons causing dissociation
into reactive species that can combine with oxygen or
hydrogen added to the gas stream to produce relatively
stable by-products. The destruction and removal
efficiency of a microwave plasma abatement device is
dependent upon the amount of microwave power that is
absorbed by the gas stream flowing through the gas
chamber. For any given microwave power, the extent to
which the microwave power is absorbed within the
chamber is dependent upon a number of factors,
including:  chamber pressure;  the mass flow rate of
the gas stream through the chamber;  the composition
of the gas stream;  wear or damage to the electrodes
or other components of the chamber; and  any debris
generated within the chamber from the erosion of the
electrodes. Therefore, when a single microwave plasma
abatement device is arranged to receive the gas
exhausted from a plurality of process chambers, it is
usual practice to set the power of the microwave
radiation at a fixed, relatively high level, for 



example 6 or 12 kW, in order to ensure that the
efficiency of the device remains high at maximum
values for the mass flow rate of, and the
concentration of perfluorinated compounds within, the
gas stream entering the device.When the concentration
of perfluorinated compounds in the gas stream is
relatively low, and in particular when the mass flow
rate of the gas stream is particularly low, for
example when one or more of the process chambers is
not being used, generation of the microwave radiation
at a relatively high power can result in incomplete
absorption of the power of the microwave radiation by
the gas flowing within the gas chamber. In addition to
the wastage of power, this can result in one or more
of the following:  overheating of the gas chamber;
the reflection of microwave radiation back towards the
microwave generator, which may result in damage to the
microwave generator; and  a change in the impedance of
the gas chamber, which may reduce the destruction
efficiency of the device. It is therefore desirable to
minimise the amount of microwave power that is not
absorbed within the gas chamber without prejudice to
the destruction and removal efficiency of the device.
In a first aspect, the present invention provides
microwave plasma abatement apparatus comprising a
microwave generator, a gas chamber for receiving
microwave energy from the microwave generator and
within which a plasma is generated using the microwave
energy, means for monitoring the amount of microwave
energy that is not absorbed within the gas chamber,
and means for adjusting the power of the microwave
energy generated by the microwave generator in
dependence on an output from the monitoring means. The
amount of microwave energy that is not absorbed within
the gas chamber may be monitored, for example by
monitoring the temperature of the gas chamber 



or, more preferably, by monitoring the power of
microwave energy reflected from the gas chamber. When
the amount of microwave energy that is not absorbed
within the gas chamber is relatively high, the power
of the microwave energy generated by the microwave
generator can be reduced to inhibit overheating of the
chamber and to reduce operating costs. When the amount
of microwave energythat is not absorbed within the gas
chamber is relatively low, this may be indicative of
an increased mass flow rate and/or an increase in the
concentration of perfluorinated compounds within the
gas stream, and so the power of the microwave energy
generated by the microwave generator can be increased
to maintain the destruction and removal efficiency of
the apparatus at an acceptable value. A detector for
detecting the power of microwave radiation reflected
from the gas chamber may be provided at any convenient
location between the gas chamber and the microwave
generator. In the preferred embodiment, the detector
is located in a microwave waveguide isolator for
preventing the reflected microwave radiation from
travelling back to the microwave generator.
Alternatively, the detector may be located in a
circulator, a tuner or any other part of the
waveguide. The gas chamber preferably comprises a
microwave resonant cavity. The amount of microwave
energy that is not absorbed within the gas chamber may
be continuously monitored, or alternatively it may be
periodically monitored. The periodic monitoring may be
performed at predetermined times, for example every
few minutes, and/or the monitoring may be triggered by
one or more events, such as a change in the gas stream
entering the gas chamber. Data relating to a change in
the mass flow rate of the gas stream may be received
from a pump that receives a purge gas for pumping with
the gas stream, a control system for controlling the
amount of purge gas that is added to the gas stream,
or from a flow meter for measuring the mass flow rate
of the gas stream entering the gas 



chamber. Data relating to a change in the composition
of the gas stream may be received from a controller of
a process tool. Alternatively, the data may be
supplied by a host computer that receives the data
from the process tool, or from a gas sensor located
upstream from the gas chamber. In the event that the
gas stream is exhaust from a process chamber, the data
may alternatively be indicative of the composition of
the gas supplied to the process chamber, as from this
data the composition of the exhaust gas may be
predicted. For example, data indicative of the
variation of the gas composition may be obtained by
monitoringone or more variable flow control devices
used to supply gas to the process chamber. The opening
and closing of one or more valves for supplying gases
to the process chamber may be detected, and/or the
conductance of one or more mass flow controllers for
controlling the rate at which gases are supplied to
the process chamber, may be detected, for example by
monitoring signals supplied to these devices. In order
to determine an optimal power for the generated
microwaves, a control sequence may be performed in
which the power of the generated microwaves is varied,
for example by increasing and subsequently decreasing
the power of the generated microwave energy. The
output from the detector may be monitored as this
power is varied, and the optimal power determined in
dependence on the monitored output. For example, the
optimal power may be determined as that above which
the reflected Dower increases raoidlv with increasing
power of the generated microwave energy. The apparatus
is particularly suitable for use in treating gas
streams exhausted from a plurality of process
chambers, and so in a second aspect the present
invention provides a microwave plasma abatement
apparatus for treating gas exhausted from a plurality
of process chambers, the apparatus comprising a
microwave generator, a waveguide for conveying
microwave energy from the 



microwave generator to a gas chamber for receiving
said gas and within which a plasma is generated using
the microwave energy, a detector for detecting the
amount of microwave energy that is not absorbed within
the gas chamber during treatment of said gas within
the gas chamber, and a controller for adjusting the
power of the microwave energy generated by the
microwave generator in dependence on an output from
the detector. In a third aspect the present invention
provides a method of operating a microwave plasma
abatement apparatus comprising a microwave generator
and a gas chamber for receiving microwave energy from
the microwave generator and within which a plasma is
generated using the microwave energy, the
methodcomprising the steps of monitoring the amount of
microwave energy that is not absorbed within the gas
chamber, and adjusting the power of the microwave
energy generated by the microwave generator in
dependence on the amount of unabsorbed microwave
energy. In a fourth aspect the present invention
provides a method of treating a gas stream, comprising
conveying the gas stream to a gas chamber, supplying
microwave energy to the gas chamber to generate a
plasma within the gas chamber, detecting the amount of
microwave energy that is not absorbed within the gas
chamber, and adjusting the power of the microwave
energy supplied to the gas chamber in dependence on
the amount of unabsorbed microwave energy. Features
described above in relation to the apparatus aspects
of the invention are equally applicable to the method
aspects, and vice versa. Preferred features of the
present invention will now be described with reference
to the accompanying drawings, in which: Figure 1
illustrates schematically an apparatus for treating
gas exhaust from a plurality of process chambers; and
Figure 2 illustrates schematically an embodiment of a
microwave plasma 



abatement apparatus suitable for use in the apparatus
of Figure 1. With reference first to Figure 1, a
process tool comprises a plurality of process chambers
10 each for processing, for example, semiconductor
devices, flat panel display devices or solar panel
devices. Each process chamber 10 receives various
process gases for use in performing the processing
within the chamber 10. For example, boron trichloride
and chlorine may be provided for performing a metal
etch process, ammonia and dichlorosilane may be
provided for performing an LPCVD process, and sources
of hydrogen bromide and chlorine may be provided for
etching polycrystalline silicon. The process tool
controls the supply ofthe process gases to the
chambers 10 by supplying control signals to valves and
other flow control devices (not illustrated) for
controlling the rate of supply of the process gases to
the chambers. An exhaust gas is drawn from the outlet
of each of the chambers 10 by a respective pumping
system. During the processing within the chamber 10,
only a portion of the process gases will be consumed,
and so the exhaust gas will contain a mixture of the
process gases supplied to the chamber, and by-products
from the processing within the chamber. Each pumping
system may comprise a secondary pump 12, typically in
the form of a turbomolecular pump or Roots booster
pump, for drawing the exhaust gas from the chamber. A
turbomolecular pump can generate a vacuum of at least
10 3 mbar in the chamber 10. Gas is typically
exhausted from a turbomolecular pump at a pressure of
around 1 mbar, and so the pumping systems also
comprise a primary, or backing, pump 14 for receiving
the gas exhaust from the turbomolecular pump 12 and
raising the pressure of the gas to a pressure around
atmospheric pressure. LPCVD and metal etch processes
can result in the production of condensable species as
a by-product of the process, and HBr can corrode
stainless steel in the presence of moisture. In order
to inhibit condensation of these species within the 



backing pump 14, and to sweep the volume of the pump
of any corrosive gases, a nitrogen or argon purge gas
is supplied from a source 16 thereof to one or more
purge ports 18 of each pump 14 for pumping with the
gas exhausted from the chamber 10. The purge gas may
alternatively, or additionally, be added to the
exhaust gas at the exhaust of the pump 14, with the
purge gas back streaming into the pump 14, and/or
supplied to the seals of the pumps 14. In addition to
the process gases, cleaning gases are periodically
supplied to the chambers 10 from a suitable source
thereof. These cleaning gases are typically
fluorine-containing gases, such as F2, or a
perfluorinated compound, such as CF4 NF3 or SF6.
Perfluorinated compounds may also be conveyed to the
chambers 10 for other reasons, for example for the
plasma etching of openings such ascontacts, vias and
trenches in materials formed on semiconductor
substrates. The process tool controls the supply of
the cleaning gas by issuing appropriate control
signals to valves or other variable flow control
devices. Unconsumed perfluorinated cleaning gases are
known to have relatively high greenhouse activity, and
so before the gas streams exhausted from the pumps 14
are vented to the atmosphere, the gas streams are
combined and conveyed to an abatement apparatus 20 to
convert the greenhouse gases into species that can be
readily removed from the gas, for example by a wet or
dry scrubber 22, and/or can be safely exhausted to the
atmosphere. It is important that the abatement
apparatus 20 is able to destroy greenhouse gases with
high destruction rate efficiency, and so the abatement
apparatus 20 is provided bv a microwave plasma
abatement apparatus. Such an apparatus is illustrated
in more detail in Figure 2. The apparatus comprises a
microwave generator 30, a power supply 32, a waveguide
34, a gas chamber 36 and a short circuit 38. The
microwave generator 30 is a magnetron capable of
outputting from 125 to 6000 Watts at a frequency of
approximately 2.45 GHz. The power supply 



32 supplies power to the microwave generator 30 for
the generation of microwave energy, which is supplied
by microwave generator 30 to the waveguide 34. The
waveguide 34 conveys the microwave energy to the gas
chamber 36. Depending on space constraints, the
waveguide 34 may include one or more curved sections
(not shown). As illustrated in Figure 2, the waveguide
34 includes a waveguide isolator 40 for removing
microwaves that travel within waveguide 34 back
towards the microwave generator 30. As is known, the
isolator 40 uses magnetic fields to redirect these
microwaves towards a dummy load that is configured to
absorb the redirected microwaves. The short circuit 38
provides an extension of the waveguide 34 on the
opposite side of the gas chamber 36. The short circuit
38 comprises a chamber defined in part by an end plate
that is located such that the incident microwave
radiation is reflected by the end plate to form an
electromagnetic standing wave within the gaschamber
36. The gas chamber 36 therefore provides a microwave
resonant cavity. The short circuit 38 may also
comprise a tuner for tuning the short circuit 38. This
tuner may be provided by a stub screw threaded into
the top surface of the short circuit 38 such that the
body of the screw extends into the chamber of the
short circuit substantially perpendicular to the
direction of propagation of the microwave radiation
through the chamber. By turning the head of the screw,
the end of the screw can be raised or lowered within
the chamber to tune the short circuit 38. One or more
similar tuners may be also be provided within the
waveguide 34, between the gas chamber 36 and the
isolator 40. The gas chamber 36 has a gas inlet port
42 for receiving the combined gas stream, and a gas
outlet port 44 from which the treated gas stream is
exhausted from the gas chamber towards the scrubber
22. The gas inlet port 42 may be arranged such that
gas enters the gas chamber 36 substantially
tangentially, so that the gas swirls inwardly within
the gas chamber 36 towards the centre of the 



gas chamber 36. In this case, the gas outlet port 44
is formed in the base of the gas chamber, preferably
co-axial with the gas chamber 36. In the event that
the gas streams exhausted from two or more of the
process chambers 10 are chemically incompatible, the
gas chamber 36 may be provided with one or more
additional inlet ports each for receiving a gas stream
directly from the pumping system of a respective
process chamber 10, so that incompatible gases may be
conveyed separately to the gas chamber 36. The gas
chamber 36 may include one or more electrodes for
intensifying the electric field created in the gas
chamber 36 by the microwave radiation. Depending on
the power of the microwave energy conveyed to the gas
chamber 36, the intensity of electric field created
within the gas chamber 36 may be insufficient to
ignite a plasma within the gas chamber 36 from the gas
passing through the gas chamber 36. Therefore, the gas
chamber 36 may include an ignition device that is used
to strike the plasma during initiation. Under the
intensive conditions within the plasma, species within
the gas flowing through the gas chamber 36 are
subjected to impact with energetic electrons
causingdissociation into reactive species. These
reactive species can combine with H2 or H2O added to
the gas stream either upstream from or within the gas
chamber 36 to produce relatively stable by-products
When a process chamber 10 is not in use, it is a
common practice to reduce the speed of the pumps 12,
14 used to evacuate that process chamber, and to
reduce the amount of purge gas supplied to the backing
pump 14, to save costs. As illustrated in Figure 1, a
control system is provided for adjusting the amount of
purge gas supplied to the backing pumps 14. In the
illustrated embodiment, the control system is provided
by a purge gas controller 50 that may receive data
from the process tool or a host computer indicating
which pumps 12, 14 are to be, or have been, slowed
down. In response to this data, the purge gas
controller 50 



outputs appropriate control signals to valves 52 or
other variable flow control devices to adjust the
amount of purge gas supplied to one or more of the
backing pumps 14, in this example by varying the flow
rate of the purge gas, depending on the received data.
When the supply of purge gas to one or more of the
pumps 12, 14 is reduced, the total mass flow rate of
gas through the gas chamber 36 also reduces. The
amount of microwave power that is absorbed within the
gas chamber 36 is dependent upon, inter alia, the mass
flow rate of gas through the gas chamber 36, and so
when the mass flow rate decreases, the amount of
microwave power that is absorbed within the gas
chamber 36 also decreases. Any microwave power that is
not absorbed within the gas chamber 36 is not only
wasteful, but can lead to overheating of the gas
chamber 36 and the reflection of microwave radiation
back towards the microwave generator 30, which, in the
absence of an isolator, can damage the abatement
apparatus 20. In view of this, the abatement apparatus
includes a means for monitoring the amount of
microwave energy that is not absorbed within the gas
chamber 36. In this embodiment, the apparatus includes
a detector 60 for detecting the power of microwave
energy reflected from the gas chamber 36 back towards
the microwavegenerator 30. As illustrated in Figure 2,
the detector 60 may be located in the waveguide
isolator 40. The detector 60 outputs a signal
indicative of the detected power to a controller 62.
This signal may be output continuously, periodically,
or in response to a command issued by the controller
62. In dependence on the received signal, the
controller 62 outputs a control signal to the
microwave generator 30 to adjust the power of the
generated microwave energy. For example, in the event
that there has been an increase in the reflected
power, the controller 62 preferably issues an
appropriate control signal to the microwave generator
30 to decrease the power of the generated microwaves
until the signal 



received from the detector 60 indicates that the
reflected power is at or below a predetermined value.
In this manner, the destruction and removal efficiency
of the abatement apparatus 20 can be maintained at or
above a predetermined level whilst the power of the
generated microwaves is minimised. It is clearly
desirable that the destruction and removal efficiency
of the abatement apparatus 20 remains at or above the
predetermined level substantially at all times.
Therefore, when the mass flow rate of the gas flowing
through the gas chamber 36 subsequently increases
again when one or more of the process chambers 10 are
returned to use, it is important that the power of the
generated microwaves is sufficient to maintain the
required destruction and removal efficiency. In view
of this, the controller 62 may be configured to
periodically determine an optimal power for the
microwaves generated by the microwave generator 30.
This may be achieved using a relatively simple control
procedure, in which the controller 62 controls the
microwave generator 30 to first increase the power of
the microwave energy, and then to decrease the power
back towards the current level. The controller 62
monitors the output from the detector 60 as the
microwave power is varied. From this output, the
controller 62 can determine a value for the microwave
power at which the reflected power from the gas
chamber 36 starts to increase rapidly, indicating that
above this value there is a marked increase in the
amount of microwave energy that is not absorbed within
the gas chamber 36. The controller 62 may then
instruct the microwave generator 30 to generate
microwaves of this power.This control procedure may be
initiated periodically, and/or in response to signals
received by the controller 62 from the purge gas
controller 50 indicating that there has been a change
in the amount of purge gas added to the gases exhaust
from the process chambers 10. Alternatively, or
additionally, this control procedure may be initiated
in response to a signal received from a pressure
sensor for monitoring 



the pressure within the gas chamber 36, and/or in
response to signals received from a controller of the
process tool indicative of a change in the composition
of the gases being supplied to the process chambers
10. Alternatively, the controller 62 may be isolated
from the controller of the process tool, in which case
data indicative of a variation of the composition of
the gases supplied to the process chambers may be
obtained by monitoring the state of the valves and
other flow control devices used to control the supply
of the gases to the process chambers.CLAIMS A
microwave plasma abatement apparatus comprising a
microwave generator, a gas chamber for receiving
microwave energy from the microwave generator and
within which a plasma is generated using the microwave
energy, means for monitoring the amount of microwave
energy that is not absorbed within the gas chamber,
and means for adjusting the power of the microwave
energy generated by the microwave generator in
dependence on an output from the monitoring means.
Apparatus according to Claim 1, wherein the monitoring
means comprises means for detecting the power of
microwave energy reflected from the aas chamber.
Apparatus according to Claim 2, wherein the detecting
means is disposed within a waveguide for conveying
microwave radiation from the microwave generator to
the gas chamber. Apparatus according to Claim 2 or
Claim 3, wherein the detecting means is disposed
within an isolator located between the gas chamber and
the microwave generator. Apparatus according to any
preceding claim, wherein the adjusting means is
configured to periodically adjust the power of the 



microwave energy generated by the microwave generator.
Apparatus according to any preceding claim, wherein
the gas chamber has a gas inlet for receiving a gas
stream and a gas outlet, and wherein the adjusting
means is configured to adjust the power of the
microwave energy generated by the microwave generator
in response to a change in the gas stream entering the
gas chamber.7. Apparatus according to Claim 6, wherein
the adjusting means is configured to adjust the power
of the microwave energy generated by the microwave
generator in response to a change in the mass flow
rate of the gas stream entering the gas chamber. 8.
Apparatus according to Claim 6 or Claim 7, wherein the
adjusting means is configured to adjust the power of
the microwave energy generated by the microwave
generator in response to a change in the composition
of the gas stream entering the gas chamber. 9.
Apparatus according to any preceding claim, wherein
the adjusting means is configured to vary the power of
the microwave energy generated by the microwave
generator, monitor said output as said power is
varied, and determine an optimal power for the
microwaves generated by the microwave generator in
dependence on the monitored output. 10. Apparatus
according to any preceding claim, wherein the
adjusting means is configured to adjust the power of
the microwave energy generated by the microwave
generator to minimise the amount of microwave energy
that is not absorbed within the gas chamber whilst
maintaining a gas destruction efficiency of the
apparatus at or above a predetermined level. 11. A
microwave plasma abatement apparatus for treating gas 



exhausted from a plurality of process chambers, the
apparatus comprising a microwave generator, a
waveguide for conveying microwave energy from the
microwave generator to a gas chamber for receiving
said gas and within which a plasma is generated using
the microwave energy, a detector for detecting the
amount of microwave energy that is not absorbed within
the gas chamberduring treatment of said gas within the
gas chamber, and a controller for adjusting the power
of the microwave energy generated by the microwave
generator in dependence on an output from the
detector. 12. Apparatus according to Claim 11, wherein
the controller is configured to adjust the power of
the microwave energy generated by the microwave
generator to minimise said amount of microwave energy
that is not absorbed within the gas chamber whilst
maintaining a gas destruction efficiency of the
apparatus at or above a predetermined level. 13.
Apparatus according to any preceding claim, wherein
the gas chamber comprises a microwave resonant cavity.
14. A method of operating a microwave plasma abatement
apparatus comprising a microwave generator and a gas
chamber for receiving microwave energy from the
microwave generator and within which a plasma is
generated using the microwave energy, the method
comprising the steps of monitoring the amount of
microwave energy that is not absorbed within the gas
chamber, and adjusting the power of the microwave
energy generated by the microwave generator in
dependence on the amount of unabsorbed microwave
energy. 15. A method according to Claim 14, wherein
the power of microwave energy reflected from the gas
chamber is monitored, and the power 



of the microwave energy generated by the microwave
generator is adjusted in dependence on the reflected
power. 16. A method according to Claim 14 or Claim 15,
wherein the power of the microwave energy generated by
the microwave generator is periodically adjusted.17. A
method according to any of Claims 14 to 16, wherein
the gas chamber has a gas inlet for receiving a gas
stream and a gas outlet, the power of the microwave
energy generated by the microwave generator being
adjusted in response to a change in the gas stream
entering the gas chamber. 18. A method according to
Claim 17, wherein the power of the microwave energy
generated by the microwave generator is adjusted in
response to a change in the mass flow rate of the gas
stream entering the gas chamber. 19. A method
according to Claim 17 or Claim 18, wherein the power
of the microwave energy generated by the microwave
generator is adjusted in response to a change in the
composition of the gas stream entering the gas
chamber. 20. A method according to any of Claims 14 to
19, wherein the power of the microwave energy
generated by the microwave generator is varied, the
amount of microwave energy that is not absorbed within
the gas chamber is monitored as said power is varied,
and an optimal power for the microwaves generated by
the microwave generator is determined in dependence on
the unabsorbed amount of microwave energy. 2 1. A
method according to any of Claims 14 to 20, wherein
the power of the microwave energy generated by the
microwave generator is 



adjusted to minimise the amount of microwave energy
that is not absorbed within the gas chamber whilst
maintaining a gas destruction efficiency of the
apparatus at or above a predetermined level.22. A
method of treating a gas stream, comprising conveying
the gas stream to a gas chamber, supplying microwave
energy to the gas chamber to generate a plasma within
the gas chamber, detecting the amount of microwave
energy that is not absorbed within the gas chamber,
and adjusting the power of the microwave energy
supplied to the gas chamber in dependence on the
amount of unabsorbed microwave energy. 23. A method
according to Claim 22, wherein the power of microwave
energy reflected from the gas chamber is monitored,
and the power of the microwave energy supplied to the
chamber is adjusted in l dependence on the reflected
power. 24. A method according to Claim 22 or Claim 23,
wherein the power of the microwave energy supplied to
the chamber is periodically adjusted. 25. A method
according to any of Claims 22 to 24, wherein the gas
chamber has a gas inlet for receiving the gas stream
and a gas outlet, the power of the microwave energy
supplied to the chamber being adjusted in response to
a change in the gas stream entering the gas chamber.
26. A method according to Claim 25, wherein the power
of the microwave energy supplied to the gas chamber is
adjusted in response to a change in the mass flow rate
of the gas stream entering the gas chamber. 



27. A method according to Claim 25 or Claim 26,
wherein the power of the microwave energy supplied to
the gas chamber is adjusted in response to a change in
the composition of the gas stream entering the gas
chamber.8. A method according to any of Claims 22 to
27, wherein the power of the microwave energy supplied
to the gas chamber is varied, the amount of microwave
energy that is not absorbed within the gas chamber.is
monitored as said power is varied, and an optimal
power for the microwaves supplied to the chamber is
determined in dependence on the unabsorbed amount of
microwave energy. 


