1 - 12 January 2005 Fumigation Apparatus Field of the Invention The present invention relates generally
to a 5 fumigation apparatus. The invention will primarily be described with reference to its use to provide
fumigation of grains and other agricultural products, but it should be realised that the invention can have
broader applications to any other bulk materials, goods 10 or produce which may contain pests or insects
or other vermin and which therefore require fumigatio‘n.lBéckground to the InvENTRIHRY %’?’ops, grains
and other agricultural products contain pestg RaeEilss. Ksesiaenather vermin, such 15 as for example
borers, lice, ticks, fleas or termites. It is best to treat such bulk materials in situ so that multiple handling
in a further treatment process is not required and before the goods leave their geographic region of
origin to prevent the spread of insects and- 2ol defintireinigadon ievices for bulk materials are known in

the art that involve placengq&‘% of Blfjé%ae\ﬁ‘t im;iﬁ(yéglﬁ cp{anlg,eé %ﬁ%eert%%%g% iagicletgverathe materials

followed by subsequent addition 'of toxic gas flow under 25 the bl To fumigate the covered goods.
Current methods of i BRENRLRIRPBNATIES areTdladd NYRsHAQRe ut HilyRiTkiakEiAY ifRct infestation

since no mixing of gasespwiBdulkipeierialscqrireaedr, apsl highly dapgerougdomurd@fgepational

health 30 standpoinj. since ases used for effective fumigation are extremely toxic. Atmospheric
dischargesoffumigﬁ%@'gatp'%ﬂ of grains and' cothe agrnch aral prod:uc':ats,

but it should be realised that the invention can have
broader applications to any other bulk materials, goods
10 or produce which may contain pests or insects or other

vermin and which therefore require fumigation.

Background to the Invention

Many crops, grains and other agricultural products

contain pests, parasites, iInsects or other vermin, such
15 as for example borers, lice, ticks, fleas or termites.

It 1s best to treat such bulk materials iIn situ so that

multiple handling in a further treatment process IS not

required and before the goods leave their geographic

region of origin to prevent the spread of insects and
20 vermin.

Fumigation devices for bulk materials are known in
the art that involve placement of a heavy, Impervious
blanket or other covering article over the materials
followed by subsequent addition of toxic gas flow under

25 the blanket to TfTumigate the covered goods. Current
methods of fumigation wunder blankets are crude,
ineffective at Tully eliminating 1insect infestation
since no mixing of gases with bulk materials can occur,
and highly dangerous from an occupational health

30 standpoint since the gases used for effective fumigation
are extremely toxic. Atmospheric discharges of fumigant
gases such as methyl bromide are highly undesirable also
because this gas is an ozone depleting substance.



gases such as methyl bromide are highly undesirable also because this gas is an ozone depleting
substance. - 2 - 12 January 2005 In JP2303442 a fumigation system is described which teaches venting
the gaseous fumigant (or incinerating and then venting to atmosphere the gaseous products of the
so-incinerated fumigant) once it has been exhausted 5 gr extracted from a fumigation chamber. This
document teaches that the way to deal with fumigant‘orzfu'migant by-product&%@\‘/@%ﬁ%ﬁo

atmosphere, whether by fap_eyitagianlpsatedon fhafyBHoAREAN AN IGAWRAd wigisych a device on
an adjacent mobile vehicle. Once 1Q again such atmospheric discharges are undesirable from a pollution

and occupational h&QAFBERH dYSRESImAELR, HAIREHTentiYR WA IfG o & AR REREN B¥the present
invention there is pawvit ethee funvigationgndaule torodpHendgatien afeséongyapendiabsberfidapted to

contain produce, tg,ogyls NChIRgA P FEHVUNER 5 Aaed 0 HaTBsil Maynieg 2 removably

positioned in or at an opening of the fumigation che ] umigant inlet means operatively coupled to
the panel to alow 2flowskAkksigaftiefo the Fumigaddortha e ExtractiohSmEQesARIbtbeing

operatively coupledigatiifopanglde ramevaa/mewrigealithe femigam fipmthe r2Srumiigatien chamber;
and absorption means oper??tiv ly coupled to the. extrﬁctio%means the abﬁog%tion means being
ether by fan

designed to absor b3Sy all 3 ef\ﬂ?r%éﬂge Pat @Cfrgo[?ﬂére’ W

extractor located on the fumigation container or coupled
to such a device on an adjacent mobile vehicle. Once

10 again such atmospheric discharges are undesirable from a
pollution and occupational health standpoint.

Summary of the Invention

According to a Tfirst aspect of the present
invention there 1is provided a fumigation module for

15 fumigation of a fumigation chamber adapted to contain
produce, the module including:

a panel which i1s adapted to be directly mounted
and removably positioned in or at an opening of the
fumigation chamber;

20 fumigant inlet means operatively coupled to the
panel to allow a flow of a fumigant into the fumigation
chamber;

extraction means also being operatively coupled to
the panel to remove a majority of the fumigant from the

25 fumigation chamber; and

absorption means operatively coupled to the
extraction means, the absorption means being designed to
absorb substantially all of the fumigant extracted from
the fumigation chamber.

30 Advantageously the present fumigation chamber
venting system permits fumigant to be absorbed during
the extraction step without allowing fumigant or
fumigant by-products to escape to atmosphere.



the fumigation chamber. 30 Advantageously the present fumigation chamber venting system permits
fumigant to be absorbed during the extraction step without allowing fumigant or fumigant by-products to
escape to atmosphere. - 3 - 12 January 2005 In a second aspect the invention also provides a fumigation
assembly including the module of the first aspect and a fumigation chamber adapted to contain produce
having a rigid support structure. Typically this structure 5 can comprise a silo, %ﬂé&,”ﬂf’aﬁéﬂ%se or the like

which has at least a rigid frgine, Peefesably tgdarigetien mrdiHeifiheliss oppecendsaspects further
comprises control r%eans o I—:‘rativgl(gacg{%I led 1o trlile énodule and arrgnped to_control the flow of fumigant
fi o]} g

10 into the fumigati Hehaer p the' €5 H‘%ar@ﬁwclma aesygi%mt@éantr 0% and a
system of fumigant aiefieety pipsbstafdivhgaid eilagphadlia usrdapdegplyduaigiat fropradtigsply source to

the fumigation chambglinkp Brefribl)stimabeosrtien flgans CoPpEsAl HisopEa-Aaekincluding
activated carbog to which at least part oflthe eﬁtrgcted furﬂi ant attac{hes. f’rﬁferaﬁ)]lly hheBmoduIe IS
adapted to be a tacfied t6% psrcftjsr%eaofstﬁe%msiggnt w1 ?r%cﬁ;'f associatéd wh 2 6ﬁ\’eating source,
the latter used to carvelegrd famidaridinfaangaseous form. The heat energy transferred to the fumigant

should be such that it bgearapsyTorachtoYant giari cimhiail jir. dreigrabi thacfupigaat dpgt means is

adapted to 25 detaghably coyple,Jo.a moble source of e fuNIGRN SN ety couptea

to the module and arranged to control the flow of fumigant

10 into the fumigation chamber.

Preferably the control means includes a system control
box and a system of fumigant delivery pipes and valves
adapted in use to supply fumigant from a supply source to
the fumigation chamber.

15 Preferably the absorption means comprises an absorption
bed including activated carbon to which at least part of
the extracted fumigant attaches.

Preferably the module 1is adapted to be attached to a
source of the fumigant which is directly associated with a

20 heating source, the latter used to convert the fumigant
into a gaseous form. The heat energy transferred to the
fumigant should be such that it becomes more buoyant than
ambient air.

Preferably the Tfumigant inlet means 1is adapted to

25 detachably couple to a mobile source of the fumigant such
as a motor vehicle on which a fumigant vessel is mounted.

Preferably the fumigant inlet means iIncludes a
dispersion pipe system in use located above the contents of
the fumigation chamber. Such an arrangement allows the

30 fumigant, which is generally heavier than air, to fall iIn a
dispersed fashion downward over the top of the produce

which has been loaded into the fumigation chamber.



as a motor vehicle on which a fumigant vessel is mounted. Preferably the fumigant inlet means includes a
dispersion pipe system in use located above the contents of the fumigation chamber. Such an
arrangement allows the 30 fumigant, which is generally heavier than air, to fall in a dispersed fashion
downward over the top of the produce which has been lpaded into the fumigation chamber. - 4 - 12
January 2005 Preferably the panel when positioned in {&eis secure against thé fﬁ%{&%{@'@%qsfumigant and

is fitted with external lpgipgcanmydevirespiritediiebe seciisdntel eidmple, With geepiiag-loaded clip
arrangement. 5 Prefera,b'jy the panel when p ned in use is secu ' assage, of fumigant

iti g
by o A S, Faroage HoF R aaRohs TR AT SRERHEY s o the

module. This meand ekt ftxicCasaevrtrrsheagapdeast ikehdorinsgativacthafier @nple 0 pose any

occupational healthyfjgita088r3tegs REdhedfWnigRtan-apgaratue.during processing, while they may be
standing alonggide theporaquel.rPr?fer%lé% the quul IS provid%d with a pluralité/ o{smixinc};ffans adapted to
r.

: : abll nel  when ' positique n_us secyre
circulate fumigant and gases WRhPﬁ h(.P?umlgatlon chaPide q§ugh an arrahgement allows more even

and thorough dispefslamnstthtfanigasaendgasbandgamityanses agrateydispeisdd atahd umigation

chamber. Preferablyethe exfrasion:greans ingheRsaPipforitasRaatipeanyificadpeatesFin a lower region

of the panel, the_ Zo?grllpperdgg%rgfcq‘;}rﬁcetgd n tu n éo an ucltg?ted W;tgrfl@yr}e\%lge .tfHé eﬁgggected in turn
to a contra-rotating fan adapted to provide suction for the extraction of the fumigant. More preferably the

extraction means inghs®ss An@xheipgt process in the fumigation chamber will not
10 pose any occupational health risk to operators of the

fumigation apparatus during processing, while they may be
standing alongside the panel.
Preferably the module is provided with a plurality of
mixing fans adapted to circulate fumigant and gases within
15 the fumigation chamber. Such an arrangement allows more
even and thorough dispersion of the fumigant and gases as
they enter and are dispersed in the fumigation chamber.
Preferably the extraction means includes a pipe attached
to an orifice located in a lower region of the panel, the
20 pipe being connected in turn to an actuated butterfly valve
further connected in turn to a contra-rotating fan adapted
to provide suction for the extraction of the Tfumigant.
More preferably the extraction means includes an exhaust
stack positioned vertically above the module, the uppermost
25 terminal of the exhaust stack being Tfitted with a gas
diffuser and appropriate rain guard, and the exhaust stack
being arranged to receive the extracted gases which are
stripped of fumigant.
Preferably the module is fitted with a plurality of
30 small diameter pipes 1independently connected via an
arrangement of taps and connectors to a fumigant sampling

and detection meter unit located at the module.



stack positioned vertically above the module, the uppermost 25 terminal of the exhaust stack being fitted
with a gas diffuser and appropriate rain guard, and the exhaust stack being arranged to receive the
extracted gases which are stripped of fumigant. Preferably the module is fitted with a plurality of 30 small
diameter pipes independently connected via an arrangement of taps and connectors to a fumigant
sampling and detection meter unit located at the modulg. 75 - 12 January 2008 mtl'él%{@@/o%e module

includes a fumigant sapylipgraidl JeBrlionoMEId UNE RDEROUEFSHARIXSHIhRSITPRgMirRY fans,
exhaust fan and valve actuators. In a further preferred embodiment the module is 5 provided in two

portions adapted to45EEFE Ve Kthled W detr@PIpr&Rraly SHRR boris IH&Gh8es FRFumigant inlet
means and a secondipdnignfiankigdesx tze fumitant saxdractiibvearsdt tbadupton means. In either of the

preferred embodimentq qut e 11%Wﬁ@fO”J}PSFHW%%“O%H%%%Wﬁéﬁfoni gctqﬁig% erecitgngular panel
n

with a protruding frame on the exterior face so that the panel can stand independently upright. Effective

fumigation of pRoduBE®YAsieted iGperiters RELEINSy fAEaREISS e #eatrRent BPRIA&ANENY in situ and
may eliminate the pesgpIldy ot\seekep! VePHERSEAPING AtOfhesANVIOREIRIN, dinediigefansported
across the country :ﬂfon minated prodquce. This invention cané)rovide a faster fumiiati n processing

rate than the prese C Hé*lb&% on'd1 fih J52MNRaANSY Realth gﬁ'&j sé)f%f}bgﬂefftg.c d 8§ding to a third

aspect of the presefthvEatisgant extraction and absorption means.

In either of the preferred embodiments of the
10 invention the Tfumigation module 1is constructed as a
rectangular panel with a protruding frame on the
exterior face so that the panel can stand independently
upright. Effective fumigation of produce by skilled
operators would allow for the safe treatment of material
15 i1n situ and may eliminate the possibility of insects or
vermin escaping into the environment, or being
transported across the country iIn contaminated produce.
This invention can provide a faster Tfumigation
processing rate than the present technology along with

20 enhanced health and safety benefits.

According to a third aspect of the present invention
there 1i1s provided a method of fumigating produce
including the steps of:

providing a fumigation module which 1includes a
25 panel, the panel adapted to removably attach to a
fumigation chamber, with fumigant inlet, extraction and
absorption means being operatively coupled to the panel;
locating the produce to be fumigated in the
fumigation chamber;
30 directly attaching the panel iIn or at an opening
of the fumigation chamber;
providing a flow of a fumigant to the fumigation

chamber via the fumigant inlet means;



there is provided a method of fumigating produce including the steps of: providing a fumigation module
which includes a 25 panel, the panel adapted to removably attach to a fumigation chamber, with
fumigant inlet, extraction and absorption means being operatively coupled to the panel; locating the
produce to be fumigated in the fumigation chamber; 30 directly attaching the panel in or at an opening of
the fumigation chamber; providing a flow of a fumigarit 8 the fumigation chamifelddaRefhigant inlet

means; - 6 - 12 January 2005t pXE@FHg9 @m@l@]ﬂgyp{);he&mi%@t freom fiianthamrern vigitke fumigant
extraction means; ar}g apsorbin S%b8t$ntia%é of the extracted fumigant using the absorption means. 5
e pre

all
According to a fourth 24Pt & sent” %t%ﬁt{r%%'igrbl%%ﬂgd aar'ﬁ%thod of fumigating produce
including the steps of: provilisgrpAngigatoipspparani ncludihy a it pshton ofdtiraeked including a

panel, the panel adgpterd it el Q£ vaRly abashlteiadumigation chamber, with fumigant inlet means
drecly atachizy the panel Ko S opLiing ot ToUiemiuhErichaitner Brovilhgrallow of a
fumigant to the fumigaRitt antber QialthePii@nib@ed idenaidmss; pFofidiigatdecomt pdreen of the
module adapted t0 jncluding the steps of:
providing a fumigation apparatus including a first
portion of a module including a panel, the panel adapted to
10 removably attach to a fumigation chamber, with fumigant
inlet means being operatively coupled to the panel;
locating the produce to be fumigated 1iIn the
fumigation chamber;
directly attaching the panel in or at an opening of
15 the fumigation chamber;
providing a flow of a fumigant to the fumigation
chamber via the fumigant inlet means;
providing a second portion of the module adapted to
removably attach to the panel, with fumigant extraction and
20 absorption means being operatively coupled to the second
portion;
extracting a majority of the Ffumigant from the
chamber via the fumigant extraction means; and
absorbing substantially all of the extracted
25 fumigant using the absorption means.
Preferably the fumigant extracted from the chamber
is absorbed on an absorption bed.
Preferably in either the third or the fourth aspects
the method further comprises washing at least part of the
30 absorption bed to remove the absorbed fumigant.
Typically the absorption bed is washed with a

scrubbing solution, such as sodium thiosulphate, to yield



removably attach to the panel, with fumigant extraction and 20 absorption means being operatively
coupled to the second portion; extracting a majority of the fumigant from the chamber via the fumigant
extraction means; and absorbing substantially all of the extracted 25 fumigant using the absorption
means. Preferably the fumigant extracted from the chamber is absorbed on an absorption bed.
Preferably in either the third or the fourth aspects the Rfthod further comprisé%\]ﬁﬁ fﬁ/gzgﬁeast part of
the 30 absorption beé to removetire absselled fumigach Ty@Eisally thhreabderptiamthed sodashed with a
scrubbing solution, stﬁ?q%n]gﬁigﬁgl_phate, to yield - 6A - 12 January 2005 one or more salts, such
as bromide and sodium “methylthiosulphate. Generally the fumigant includes an alkyl halide such as
methyl bromide. 5 Brief De2@Rgtiad br tHa e rdwiHgamNothialdrRingana bidr eahkdghisdGhay fall
within its scope, preferreskiaymnsoebthidavention will now be described, by way of example only, with
reference to thﬁ 10 accompanying drawings in which: - 7 - 12 January 2005 Figure 1 shows a
perspective schematic view of a fumigation apparatus in accordance with one embodiment of the

invention. Figure la shows a perspective schematic view of a 5 l[1)ortion of the apparatus shown in Figure
1. Brief Description of the Drawings

Notwithstanding any other forms which may fall within
its scope, preferred forms of the invention will now be
described, by way of example only, with reference to the

10 accompanying drawings in which:



Figure Ib shows a perspective schematic view of a portion of the apparatus shown in Figure 1. Detailed
Description of the Preferred Embodiments Figure 1 shows an embodiment of a fumigation 10 apparatus
in the form of a module 8 which can be positioned in or at an opening of an enclosed space in use to
define a fumigation chamber. Typical enclosed spaces can include silos, sheds, warehouses and rooms
of any dimension capable of being sealed in & g4s Tight fashion. 15 A typicaPoBHRY F¥&the enclosed
space could be a doorwéeyi gundow, insheaton ponper spstonifashgrtesngbirtal te sncorniodate the

module 8. Typicallydheonsaing anpaalisof g baleaine Lo IRRATEldOiSh: fRms full side o

the module 8. The panel’10 in use then blo e opening to the en space. A fumigant inlet
means in the form &&n bi¥ieBEEPNs arranged in the panel 10 to allow a flow of a fumigant directly into

the fumigation chamber. £ gx¢ernalssodisensf gas pepydestrayy kphedagivoleqers, dar example 25
methyl bromide, which have b r{ﬁ)%prquriateg heaﬁdw gasifigd and dispersed in air for transfer into the
fumigation cha beP O el g r2BRE (Lo TNVRH th *%Tgea into a gaseous form. The heat
energy transferred to theMugnigent Shoutidessuah et dpssdonies 3Cheor@tdvoysmethawmaient air.
The orifice 12 is adgpiqg 4R Qﬁdg@%pgwgdsm,mqwq;g%ch gf the fumigant gas such as a

motor vehicle on which a fumigant - 8 - 12 January 2005 source vessel is mounted with the appropriate

heating facilities thereat.[')l'ehga(i)ri'fei)%e Efgsccaﬁ B% ;ict’tr(]ado\qgittgh%ui rtélgehp'g,ee CQU Iicp(gism%rnq:téings to enable
linkage with

Figure 1 shows an embodiment of a fumigation
10 apparatus iIn the form of a module 8 which can be
positioned in or at an opening of an enclosed space iIn use
to define a fTumigation chamber. Typical enclosed spaces
can 1include silos, sheds, warehouses and rooms of any
dimension capable of being sealed In a gas tight fashion.
15 A typical opening into the enclosed space could be a
doorway, window, inspection port or custom Tfashioned
portal to accommodate the module 8. Typically the opening
or portal is of equivalent size to the panel 10 which
forms a full side of the module 8. The panel 10 in use

20 then blocks the opening to the enclosed space.

A fumigant inlet means in the form of an orifice 12
is arranged in the panel 10 to allow a flow of a fumigant
directly into the fumigation chamber. An external source
of gas provides heavy toxic gas molecules, for example

25 methyl bromide, which have been appropriately heated,
gasified and dispersed 1in air fTor transfer 1iInto the
fumigation chamber. The heating source is used to convert
the fumigant 1into a gaseous form. The heat energy
transferred to the fumigant should be such that i1t becomes

30 more buoyant than ambient air. The orifice 12 is adapted
to be detachably coupled to a mobile source of the

fumigant gas such as a motor vehicle on which a fumigant



external sources of gas. 5 A nominal number of mixing fans, in this case two fans 16, 18, thoroughly
circulate gases within the fumigation chamber when operating. The mixing fans 16, 18 are located by
appropriate wall mountings on the face of the panel 10 directed toward the interior of the 10 fumigation
chamber in use, to provide sufficient circulation to prevent the heavier than air. toxic gases from only
locating in the lower portion of the fumigation th@mber. The module 8 incluﬁgegagté@‘fsﬂgﬂ%ontrol box 14
15 positioned at thspaneé 10verstéilked $o0 thedutegantv deivetherifiapdiband aksocieat Madve system.

The system controlzg(gh]lzltfitg‘gcti }qag&r_ltrol tFﬁeﬂ()qucfﬁ@gc 9as ie%thgéurqjgga.g%g CQ@rmer. Such

an arrangement ensures that at all times the availability of 20 fumigation gases Is to be manually
controlled which efsdfeabthat ARy satPdpsagingprbtedanascde benailstabietkavaumibEnt delivery
pipe in the form of axpeffaetedqirsiisdispegsian pipe 20 is shown connected to the orifice 12, pipe 20

being for positioning above, the 25 gr uce irtl)the fupi atian chamber. Such %ﬁarraggeme t allows the
fumigant, which is general@ healitrd arP%ﬂP, %6 talin 'ﬁgagrs §3shidl dowdwars ver é)top of the

produce which hastssen lodfed irk8 the tinpigat@nl Yhambesu3atehe gaseisl0 wiéh positibhed in use is
secured against thpm%sggpqgf funigBRi-anf SsESPaPEGS of Ak irﬂ{h@gqpﬁz rEbher fggl 33 which is
located around a lip edge perimeter of the panel 10. When the panel 10 is - 9°- 12 January 2005

are located by appropriate wall mountings on the face of

the panel 10 directed toward the interior of the

10 fumigation chamber iIn use, to provide sufficient
circulation to prevent the heavier than air toxic gases
from only locating in the lower portion of the fumigation
chamber .

The module 8 1includes a system control box 14

15 positioned at the panel 10 and linked to the Tfumigant
delivery orifice 12 and associated valve system. The
system control box 14 functions to control the flow of
toxic gas into the fumigation chamber. Such an
arrangement ensures that at all times the availability of

20 fumigation gases is able to be manually controlled which
ensures that highly safe operating procedures can be
maintained. A fumigant delivery pipe in the form of a
perforated plastic dispersion pipe 20 is shown connected
to the orifice 12, pipe 20 being for positioning above the

25 produce in the fumigation chamber. Such an arrangement
allows the fumigant, which is generally heavier than air,
to fall in a dispersed fashion downward over the top of
the produce which has been Jloaded into the fumigation
chamber.

30 The panel 10 when positioned In use iIs secured against
the passage of fumigant and gases by means of an
inflatable rubber seal 22 which i1s located around a Hlip
edge perimeter of the panel 10. When the panel 10 1is



positioned in or at the opening to the enclosed space and immediately prior to use, the seal 22 is inflated
by means of a compressor 24 fitted to the module 8. This means that toxic gases from the fumigation
chamber will not pose 5 any occupational health risk to operators of the fumigation apparatus during
processing, while they may be standing alongside the module 8. As shown in Figures la_and 1b, the
panel 10 is fitted with external corner locking carh devices 25 which enablelﬁw%agé{ﬁ@f 1% be 10 secured
to the adjacent walpdsi iample by neanstofthespopgridaded alitheraage hused Gsiadeactiod means for

evacuation of the fymi mﬂyp ) I JASES iﬂg@f}leﬁ%p@gg% 3agheq ﬁqm&ﬂc&ls Jofated in the

lower region of the panel 10, e 28 15 in turn connected to an actuated butterfly’valve 32 and a
contra-rotating fan 8% afd SIRIERSe Diptlexhhbtedtade 3ENThERHHEEMEst termia oP8RStack 36 is

fitted with a gas diffusar antk REPEYEIC FRtOudE IBinfgakebal druasiiated brtiesty yalye 32 and
contra-rotating fan 34 20 are by means cif syﬁtgni ggntrol bgx 14, Such an aré%n ement allpws the toxic,
fan I

heavier than ai gaggél to 156 Fe %\%8 rﬂ)?/ d sddi fro‘;ﬁ theoi%?‘rﬁa ch&hberalan
appropriate lower hiighigatiere sajtpgastusiedulesngill pracesisaogngregatewitheyt realycuiation,

followed by 25 disnegsingitadhe FaiRfSRlBIMeRPRERYIR2 stack A6 wiiishinis @ Skfisigieight to allow

the gas contents of the fumigation chamber to be safely vented without occupational health risk
exposure to operatBffor bbherstitscaB8MehroyGhe amif kR Appitiius. S ERRLctiGR BoPtn can be of
any suitable type, aistR@hgecessardgvaaasa-zeatingi &or exaatle aventriisggalFarl® atso be

10 secured to the adjacent wall, for example by means of a
spring loaded clip arrangement 26.
Extraction means Tfor evacuation of the Tfumigation
chamber gases includes a pipe 28 attached to an orifice 30
located in the lower region of the panel 10, the pipe 28
15 in turn connected to an actuated butterfly valve 32 and a
contra-rotating fan 34 and thence to a pipe exhaust stack
36. The uppermost terminal of the stack 36 is fTitted with
a gas diffuser and appropriate rain guard 38. Control of
the actuated butterfly valve 32 and contra-rotating fan 34
20 are by means of system control box 14. Such an arrangement
allows the toxic, heavier than air gases to be removed by
fan 1induced suction from the fumigation chamber at an
appropriate lower height, where said gas molecules will
naturally congregate without recirculation, Tfollowed by
25 dispersion to the external atmosphere via a stack 36 which
is of sufficient height to allow the gas contents of the
fumigation chamber to be safely vented without
occupational health risk exposure to operators or others
located nearby the fumigation apparatus. The extraction
30 fan can be of any suitable type, and not necessarily
contra-rotating, Tfor example a centrifugal fan 1i1s also
suitable.



suitable. - 10 - 12 January 2005 Absorption means are operatively coupled to the extraction means to
absorb the majority of the fumigant extracted from the fumigation chamber. The absorption means is in
the form of a removable absorption bed 5 cartridge 40 is located in pipe 28 downstream of the valve 32
and includes activated carbon to which the fumigant (in one example being methyl bromide) is attached
or absorbed, and is thus stripped from the gas/ftihigant extracted from thngdﬁﬂgg%%ogﬁamber. The use
of a plurality of in-line 10 Absorgibbiocartrcgessis witlen tbpscapeva ke iocvaplied. A pluralktyeof flexible

plastic gas samplin&ﬂﬁcﬁgﬁn%ﬁg orléheatgg%qulOa{é)rin]%igﬁlg doipq %ndpg}ﬂ\"vﬁ?‘pected via

an appropriate system of pipes 15 and connectors to a gas flow Teter test unit locate hin system
control box 14. Su@r&hagkathehepm pld\BdeWnd a8 EEaiplid3poRMm which@raR8SATALARbUNtS of the

gass]ous contents qféﬁfgéunigatiq& chaﬁdoerwr}:ﬂn fdediper&a reﬂdm%@néheeg@%fm ipatergegt chjnit as tho
20 the concentration of toxi¢c gas, remaining in the fumigation_g¢hamber during the venting procedure. This
monitoring is garrié:éli 55( féf %%sﬁ e that ﬁ)(;% %%1% | 18 abp Sezs%fﬁwaﬁgﬁ%%ﬁeairoﬁﬂethg ﬂ%?gation
chamber for the puBZoseofi nerhovas) thetdivated wradoes vilithovh bdeubhtiofalnegdtht2¥ 1isk exposure
to operators or Oth%fﬁé()%%&ﬁ’pl%aﬁl?é! ihg Moda 8pFBR RYSIETLCoRERh bR brIsadreiHdes power

supply switches and circuits for operating the mixing fans 16, 18 and, as stated earlier, the actuated
butterfly valve 32 and is thus stripped from the gas/fumigant extracted from

the fumigation chamber. The use of a plurality of in-line
10 absorption cartridges 1is within the scope of the
invention.

A plurality of flexible plastic gas sampling lines
are mounted on the panel 10 at orifices 42 and
independently connected via an appropriate system of pipes

15 and connectors to a gas fTlow meter test unit located
within system control box 14. Such an arrangement
provides a gas sampling system which draws small amounts
of the gaseous contents of the fumigation chamber and
delivers a reading on the gas flow meter test unit as to

20 the concentration of toxic gas remaining in the fumigation
chamber during the venting procedure. This monitoring is
carried out to ensure that the panel 10 may be safely
disengaged from the fumigation chamber for the purposes of
removing the charged produce without occupational health

25 risk exposure to operators or others located nearby the
module 8.

The system control box 14 also includes power supply
switches and circuits for operating the mixing fans 16, 18
and, as stated earlier, the actuated butterfly valve 32

30 and the contra-rotating fan 34. Such an arrangement
provides a central and securable Ilocation for all
electrically operated devices, which 1s 1Important when
sequential operational steps are required.



30 and the contra-rotating fan 34. Such an arrangement provides a central and securable location for all
electrically operated devices, which is important when sequential operational steps are required. - 11 - 12
January 2005 In the preferred embodiment of the invention the module includes a rectangular panel 10
with a protruding frame 44 on the exterior face sq that the panel 10 can stand independently upright
when not in position on or at 5 an opening of t'helgrpa‘ce to be enclosed. OtH@r‘]ﬁ\ﬁ‘HB&?&%rames to enable
safe placement of the motinle when miredegaged fronbdda eaciosedspabe waniddret nathin the scope of

the invention, for eﬁ%’@%ﬁ‘f‘ea PACE ?@5".‘% W(?HHQ' P3P loé%%qsaiéﬂ"i”v?i% 0 i?g‘%ﬂﬂ&ﬂ@)

support legs which can

e outwardly oriented to theé panel etc. During use, pro

llapsible

umigation is

loaded into the funfi§@fien ¢AarfABerthig tH3EENRY of aRdthe? gd&aghtth8omaneth ptevid@Rccess for

thedlt;]ad- Tdhe modideshie %M%Wﬁdﬁp_ mﬁ_i@fpaw?lelp irotbenrsepird eiomlase i;irtrf]@topening

and heated toxic gases, generated by warming liqujfied fumigatjon reagen means of a heat

source, direct enté} tﬁg?ﬂﬁi@atl% c anlﬁsqu\ﬁg th{eooc}?ﬁceeﬂf l%e e piég %r Tﬁ%%%%?erﬁ%ontrol box

14 functions to confioh@eshe tlow ehwxkegasatie the Faesg®ivon cledmbtheThéadixliey farkeens, 18

circulate gases Witl@pé@ﬁégqggati@poﬁha@,ger Mﬁb%ﬂseéB&EQVi%Qi’Bd muxings efaxicgases with
- : )

the charged material. When

ing

e fumigation interval is complete, the recirculation fans 16, 18 are switched

off, 25 the flow of t$GERRs iAD th Ehan B¥PRIEERped BHY g&X RIS cudte PRBRTthe @Y HiBLtion

chamber, flowing cpreaeuiiidly legs or a basal wing on one side, or

10

15

20

25

30

collapsible support legs which can be outwardly oriented
to the panel etc.

During use, produce for fumigation is loaded into the
fumigation chamber via the opening or another gas tight
doorway to provide access for the load. The module 8 1is
then moved so that the panel 10 is then sealed into place at
the opening and heated toxic gases, generated by warming
liquified fumigation reagent by means of a heating source,
directly enter the fumigation chamber via the orifice 12 and
the pipe 20. The system control box 14 functions to control
the flow of toxic gas into the fumigation chamber. The
mixing fans 16, 18 circulate gases within the fumigation
chamber when in use to provide good mixing of toxic gases
with the charged material. When the fumigation interval is
complete, the recirculation fans 16, 18 are switched off,
the flow of toxic gas into the chamber is stopped and gas 1is
evacuated from the fumigation chamber, flowing consecutively
through orifice 30, pipe 28, absorption cartridge 40,
contra-rotating fan 34 and actuated butterfly valve 32
before exiting the apparatus via pipe exhaust stack 36. As
a safety check of the concentration of toxic gases remaining
in the fTumigation chamber, gas samples are drawn via a
plurality of gas sampling lines connected to orifices 42 in
panel 10 to a gas fTlow meter test unit located within the



through orifice 30, pipe 28, absorption cartridge 40, contra-rotating fan 34 and actuated butterfly valve 32
before exiting the apparatus via pipe exhaust stack 36. As 30 a safety check of the concentration of toxic
gases remaining in the fumigation chamber, gas samples are drawn via a plurality of gas sampling lines
connected to orifices 42 in panel 10 to a gas flow meter test unit located within the - 12 - 12 January
2005 system control box 14 and a readout is obt&ined so that the operatormay) Wt when it is safe
to disengage paneki@tand cooma-tie bwduld Saaslde tremdest the prbdadeedtesofutmgttithe5 The

methyl bromide a“%ﬁ%%%%%gg“&%‘@&%%fﬂ?w&h%@bfgfe%% bg& q&%ﬂgg@% gﬁ'wefp qigcharge of

the fumigant/gas mixture from thé fumigation apparatus. The absorption be r e 40 is periodically
washed with a scr@psingQutti&hesutptad 8odiurAIARulBRatRCeeSH tHiB® NSRSt EESHbing of
contents of the abyeipiigadies cartridge 40 with sodium thiosulphate yields bromide and sodium

methylthiosulppate which_are non-toxic salts which can be discharged safely 1o the envirgnment. Thus,
the methyl broimide gas is%ggr%%aﬁ f%ﬂg\mﬁ%eitsaf%ﬁﬁﬁgn gﬂ gﬁb% e"%(#a'c\(%ﬁeﬁorﬁ it o1‘rl]Jmigation
apparatus. In furtherfentbedimieses ptilmninbedtiaraithe fdgigatd gud asedtoardbediakiferenttypes,

depending on the piociofy AT ORTRLE. HdMIRNerAReEE9a! NagppaEeRE for dases

such as phosphine, sulfural fluoride or carbon dioxide to be used in the Tumigation method. In the case
of phosphine, passiifth@BSeRRIARh B8 GbSAEREA @etide ot vePetRMICaMbs eghedo be

with a scrubbing solution, such as sodium thiosulphate.

10 In this embodiment, scrubbing of contents of the
absorption bed cartridge 40 with sodium thiosulphate
yields bromide and sodium methylthiosulphate which are
non-toxic salts which can be discharged safely to the
environment. Thus, the methyl bromide gas 1i1s degraded

15 Tfollowing its Tfumigation and then extraction from the
fumigation apparatus.

In further embodiments of the invention, the fumigant
gas used can be of different types, depending on the
fumigation situation. For example, it is within the scope

20 of the invention for gases such as phosphine, sulfural
fluoride or carbon dioxide to be used in the fumigation
method. In the case of phosphine, passing the gas through
an absorption cartridge of wet carbon causes the gas to be
converted to form phosphoric salts on the outside surface

25 of the carbon; these salts can be subsequently washed away
from the carbon. In the case of sulfural fluoride,
passing the gas through an absorption cartridge containing
calcium carbonate causes the gas to be converted to form
various sulfur salts which again can be safely disposed

30 of. |If carbon dioxide is used as a fumigant to suffocate
pests etc, 1t may simply be removed from the fumigation
chamber by bubbling into a vessel or cartridge containing
water to form carbonic acid, and subsequently discarded.



converted to form phosphoric salts on the outside surface 25 of the carbon; these salts can be
subsequently washed away from the carbon. In the case of sulfural fluoride, passing the gas through an
absorption cartridge containing calcium carbonate causes the gas to be converted to form various sulfur
salts which again can be safely disposed 30 of. If carbon dioxide is used as a fumigant to suffocate pests
etc, it may simply be removed from the fumigéti&r‘? chamber by bubbling intg &3 ?éIZSP%artridge
containing water to form Thebomiceshtand substguantlyebstwdedthd 3 réRadanbargP00Bh&he present

invention teaches tlixﬁlﬁgg%@zgtl %fa 'gsft 'Ogt%r)l(ttngujl B}‘n em%iogﬁéorq:meq '&#P%ioﬂﬁml?ﬂ followed

by chemical absorption migant So that substantially no fumigant (or'fumigant by-product) is 5
expelled to the atmbepheredriaye shesitrakcagbstmbteRed] dHipdcclivatisaBthadth¥8adons for this

further gas processipdsedhel afinigaton preaermtuciy ;s thripRgdescripgdgradlergperpied safely in

the vicinity of eopée or @imals or generally iEnurb n areas. 10 é[Fe absorption process descyibed in the
present application )r(gﬁr e &

%ﬂts aﬁ? advalicerfent ovel the exhaust Gas in@hératishBHdilEdN processes
described in the prienvantoRueTidation apdternscupataotiad wiieb ben useasmnigatibarreaenss such as

methyl bromide safgy-gRd " g Wb EbYaiGyis RONRXNIE 13 the FRYERTIBENHERLalg drterest

worldwide. In a further embodiment of the invention, the module can be supplied in two parts which,
when co-joined an®orH¥tte @16 thEeREINMRspay 1o HEInQRELATGtioRtPdMambRr, &%ble the use

of the fumigation meileda btihef people or animals or generally in urban areas.
10 The absorption process described in the present
application represents an advancement over the exhaust gas
incineration or dilution processes described in the prior
art. Fumigation systems such as this which can use
fumigation reagents such as methyl bromide safely and in a
15 way iIn which is non-toxic to the environment are of major
interest worldwide.

In a further embodiment of the invention, the module
can be supplied in two parts which, when co-joined and
connected to the enclosed space to define a fumigation

20 chamber, enable the use of the fumigation method of the
invention. In such an embodiment a first part of the
module including a panel with fumigant inlet means
operatively coupled thereto can be fitted to an enclosed
space. Fumigant gas can be introduced into the fumigation

25 chamber and the fumigation process initiated. The mixing
fan controls and the gas sampling lines and gas flow meter
test unit are located on the first part of the module.
After fumigation has concluded, a second part of the
module i1ncluding the extraction means and the absorption

30 means can be joined or clipped onto the first part of the
module, in order to Tacilitate the extraction of the
majority of fumigant gas from the fumigation chamber and
absorption of substantially all of the fumigant extracted.



invention. In such an embodiment a first part of the module including a panel with fumigant inlet means
operatively coupled thereto can be fitted to an enclosed space. Fumigant gas can be introduced into the
fumigation 25 chamber and the fumigation process initiated. The mixing fan controls and the gas
sampling lines and gas flow meter test unit are located on the first part of the module. After fumigation
has concluded, a second part of the module ﬁﬁc]ru4diﬁg the extraction mean ‘Hﬁ@'aﬁ?gérption 30 means
can be joined or clipp@d ostecthedfirgiagrart affhethmodubelubeorad=snto faailkatkethelextractianrafthe
majority of fumigan th igation ch d rption.af s ' Il of fumigant
extracted. - 14 - 12%%?1%‘2@%00%%%5 ﬁ%%nd%%rﬁﬁe rﬁgﬁﬂ(g caé%h ?nclh%tz%t Qelzb?cl?:%%a- r%%?ting fan,

gas exhaust stack SAHEOEESoN JE REYRIYERIH odo\antiyLofRiPa ko anrtkpbtfatdSis that a
plurality of adjacenihigigatiopichampess can bedj apenatedah Pyaei vith eashsdwrsnbesbeing fitted with

at least a first part of the module, while being gble to share ope segcond part of the madyle, thus reducing
the overall cost of ggﬁgﬁﬁéﬁgna%f tﬁg?’ﬁOlei f%%cri]nv ife sy §r?é '%garﬁbret,es % C|L'21{thur%llt(:‘,;ation
chambers 10 fitted beitsg figst gartrata paodulecdoulthiee inoduibeis sthgde ofoedmpletidd of fumigation
operation, and as gﬁgig@t_i%gni%%ea%gg@a@pertﬁge mparg%ghermﬁgantp@ moved to

each fumigation chamber in sequence so that extraction and absorption of fumigant can 15 occur. While
this is happening, &3 the EREMbe?T wRERSTHE 'S b fBiﬁigﬁllﬁ, 3erelieh arftfabdéiption have
already taken placd aasrbeiemptied landoatwadsawyptie, several Tfumigation chambers

10 fitted with a first part of a module could be iIn various
stages of completion of a fumigation operation, and as
fumigation Tfinishes iIn each chamber, the second part of
the module can be moved to each Tfumigation chamber 1in
sequence so that extraction and absorption of fumigant can

15 occur. While this is happening, some of the chambers
where the steps of fumigation, extraction and absorption
have already taken place can be emptied and reloaded with
new produce for fumigation. Such a series operation can
provide a more efficient “continuous” fumigation process

20 while minimising the capital cost of the equipment used.

Now that several preferred embodiments of the present
invention have been described in some detail it would be
apparent to those skilled in the art that the fumigation
apparatus has at least the following advantages over the

25 prior art:

1. The fumigation apparatus 1is adapted to be
positioned on a wall of any enclosed space and thus is
relatively convenient and uncomplicated to fabricate;

2. The fumigation apparatus is relatively

30 effective In fumigating produce; and

3. The +fumigation apparatus 1is “environmentally
friendly” in its fumigation and discharge of the fumigant.



new produce for fumigation. Such a series operation can provide a more efficient “continuous' fumigation
process 20 while minimising the capital cost of the equipment used. Now that several preferred
embodiments of the present invention have been described in some detail it would be apparent to those
skilled in the art that the fumigation apparatus has at least the following advantages qver the 25 prior art:
1. The fumigation apparatus is adapted to be ‘p(}sﬁtiﬁned on a wall of any e%l%?élg@@’p%% and thus is
relatively convenient and Efiteatdicatefltviigdticate; @f Theddmigation aglpeldts ispelaivelys 30
effective in fumigag fipdupponicl THfuCHgalen RARRKISIE ARYERAMPNIAIYS FEndUpain TS
fumigation and discharge of the fumigant. - 15 - 12 January 2005 Effective fumigation o proc?uce by
skilled operators wia alRW frtaESafditatrRoscdhbidiyal iPitu ARGERTES elPhinaléetfiel Possibility of

insects or vermin RScaRYIo N iite SENEOBMENtoRMBAIRY EANIROTIRS AFR8SOINEEOURIPLES

contaminated prodyce. This invention can %rovjde %f ster Wgtion 1Pr{facessin\g rate than the present
technology along w Fenhant 'ayhe%lrl}h,cé) ?yméﬂa envirdrmRentar benefls THEEE SRl i53Re art will
appreciate that the ptOwivintien déestisad h€wsinde tusneptitiecesskimionsated rhbdificatioas other

than those specificgy.def¢iRed:nhgi6 gmBPoﬁBe APEFFePIHAAUEANREAAOL ke jorgjedipg @ mobile

vehicle such as a utility_truck but may rather be mounted onto the exterior of the modulé itself. The 15
invention need not BRVEERIEN 8 mBENFBIdRide as the
Those skilled in the art will appreciate that the

10 invention described herein is susceptible to variations
and modifications other than those specifically described.
For example, the source of fumigant need not be located on
a mobile vehicle such as a utility truck but may rather be
mounted onto the exterior of the module itself. The

15 invention need not be restricted to methyl bromide as the
fumigant but rather extends to any substance which 1is
suitable i1n Tfumigating produce and thus killing pests,
parasites, insects, or vermin. The invention need not be
restricted to the specific shape or constructional

20 features described and may, for example, not include the
exhaust stack.

All such variations and modifications are to be
considered within the scope of the present invention the
nature of which is to be determined from the foregoing

25 description.



fumigant but rather extends to any substance which is suitable in fumigating produce and thus killing
pests, parasites, insects, or vermin. The invention need not be restricted to the specific shape or
constructional 20 features described and may, for example, not include the exhaust stack. All such
variations and modifications are to be considered within the scope of the present invention the nature of
which is to be determined from the foregoing 25-8escription. - 16 - 12 Jand&ry?2885 4R claims defining
the invention are a3 alawst insA derfilgation tdoe vievenfunogatior ais Eiodibatisn chamber adapted to
contain produce, the module including: 5 a panel which is adapted to be directly mounted and removably
positioned in or at an opening of the fumigation chamber; fumigant inlet means operatively coupled to the

panel to allow a flol of a fAmigaHIAT #ie (AR EonTHan e 9RF 20 a@bn #nebHRIgR% Miing
operatively couplecttmitisepanekioteinave aonamity of daeidemigand froddbe noibadibngchamber; and

absorption means operatively e e extragi eans, the rpjgi ing designed to
15 absorb sub§tantially all %f R?e?%)'lm%’écriﬁg %xtfz_ﬁ:tgg %ﬁ)%néﬂthag%u#%gga%%%ﬁaWb@§%%g§m{fgla%ltion
assembly includingr@aviaalle epaikianeghdia fighigatiofrtheipendinad&ftetine chatdiagikbeice 20

having a rigid suppgHzptpegtdre. 3. A fumigation module as claimed in claim 1 or claim 2 further

comprising control means gperatively coypled to .
P g %Bmlgantyln gt means operatively coupled to the panel

to allow a flow of a fumigant into the fumigation chamber;
10 extraction means also being operatively coupled to
the panel to remove a majority of the fumigant from the
fumigation chamber; and
absorption means operatively coupled to the
extraction means, the absorption means being designed to
15 absorb substantially all of the fumigant extracted from

the fumigation chamber.

2. A fumigation assembly including the module of claim 1
and a fumigation chamber adapted to contain produce
20 having a rigid support structure.

3. A fumigation module as claimed in claim 1 or claim 2
further comprising control means operatively coupled to
the module and arranged to control the flow of fumigant

25 into the fumigation chamber.

4. A fumigation module as claimed in claim 3 wherein the
control means includes a system control box and a system
of fumigant delivery pipes and valves adapted iIn use to

30 supply fumigant from a supply source to the fumigation
chamber .



the module and arranged to control the flow of fumigant 25 into the fumigation chamber. 4.A fumigation
module as claimed in claim 3 wherein the control means includes a system control box and a system of
fumigant delivery pipes and valves adapted in use to 30 supply fumigant from a supply source to the
fumigation chamber. - 17 - 12 January 2005 5. A fumigation module as claimed in any one of the
preceding claims wherein the absorption means omiprises an absorption ﬂ)%c]a}ﬂ'dﬂféii%%ogctivated carbon
to which at least part af tHeuexigatteorfurmgdal attaabes c3 &i fetimipaticenyodohe asafaintde in any one

of the preceding clai Iﬁggﬁﬁ?fh%mqggle%g Q?F?%Web%@%@pow %E%H@?c%m?i@@,gam which

is directly associated ng source, the latter used to 1 nvert the tumigant into a gaseous

form. 7.A fumigation nfStAOSRYQAHREd Rednytpkugihe arddo@Re¢tI&MHPRMeFSNRAGInddant inlet
means is adapted to delaskapbraourctfa BobiecmucE ol iianid ttigiys8. A fumigation module as
claimed in any one of the preceding claims wherein the fumigant inlet means includes a dispersion pipe
system in use located above 20 the contents of the fumigation chamber. 9. A fumigation module as
claimed in any onetf fhe TusggdibtociaimodvHereimehe phaenadienipositored dneus@® s&bgre against
the passage of fumigaﬁpéggdgn%S fitied math extgraghlog Ry cRIFAGVICES. Jéaa%{lé@igggorb@odule as

claimed in claim 9 wherein the ) ) ) )
attached to a source of the fumigant which is directly

associated with a heating source, the latter used to
10 convert the fumigant into a gaseous form.

7. A fumigation module as claimed in any one of the
preceding claims wherein the fumigant inlet means 1is
adapted to detachably couple to a mobile source of the

15 fumigant.

8. A fumigation module as claimed i1n any one of the
preceding claims wherein the fumigant inlet means
includes a dispersion pipe system in use located above

20 the contents of the fumigation chamber.

9. A fumigation module as claimed in any one of the
preceding claims wherein the panel when positioned in
use IS secure against the passage of fumigant and is

25 fitted with external locking cam devices.

10. A fumigation module as claimed in claim 9 wherein the
panel when positioned iIn use IS secure against the
passage of fumigant and gases by an inflatable seal.

30

11. A Tfumigation module as claimed in claim 10 wherein
the seal can be inflated by means of a compressor fitted
to the module.



panel when positioned in use is secure against the passage of fumigant and gases by an inflatable seal.
30 11. A fumigation module as claimed in claim 10 wherein the seal can be inflated by means of a
compressor fitted to the module. - 18 - 12 January 2005 12. A fumigation module as claimed in any one
of the preceding claims wherein the module is provided with a plurality of mixing fans adapted to
circulate fumigant 5 and gases within the fumiigafion chamber. 13. A fumigHtidA YA 8s claimed in any
one of the preceding claims wherein the extraction means includes a pipe attached to an orifice located

in a lower region ofl%o the Raqumqlr’:ﬁ;gfipgnbe' teﬁjgnegged 'ri ewmaEP aj, a%tll.@tegr%;ttgrlﬂy ¥ﬁj§/e further

connected in turn to a’ contra-rotating fan ada to provide suction for the extraction of the fumigant.
15 14. A fumigation mBHERESY BthirRda IR Iaiere Wheldlf thedtukeaclion RYEXHSIRIEIUEE arPexhaust

stack positioned vertigallyralqus thefmedWpnihefapireranss tedming! efitfeuashaustsiadabaing fitted

with a gas diffgser and appropriate rariwag%], a%d the eﬁhaust r%o it)ack being arranged to receive the
extracted gases which'a e%ﬁ'&&ed\lb ig . 15TASE 18&6 Fio6Uie as claimed in any one of the

preceding claims wherein the module is fitted with a 25 plurality of small diameter pipes independently
connected via an ai@pgen;\en{:%i%%q carpeqiarsde afpmigagt Sﬁ,mpg,qg agsetsgetiqmeter unit
located at the module. ) ) ) ) )
preceding claims wherein the extraction means includes a
pipe attached to an orifice located In a lower region of
10 the panel, the pipe being connected iIn turn to an
actuated butterfly valve further connected in turn to a
contra-rotating fan adapted to provide suction for the

extraction of the fumigant.

15 14. A fumigation module as claimed in claim 13 wherein
the extraction means includes an exhaust stack
positioned vertically above the module, the uppermost
terminal of the exhaust stack being fitted with a gas
diffuser and appropriate rain guard, and the exhaust

20 stack being arranged to receive the extracted gases
which are stripped of fumigant.

15. A fumigation module as claimed in any one of the
preceding claims wherein the module is fitted with a

25 plurality of small diameter pipes independently
connected via an arrangement of taps and connectors to a
fumigant sampling and detection meter unit located at

the module.

30 16. A fumigation module as claimed in any one of the
preceding claims wherein the module i1ncludes a fumigant

sampling and detection meter unit and power supply



30 16. A fumigation module as claimed in any one of the preceding claims wherein the module includes a
fumigant sampling and detection meter unit and power supply - 19 - 12 January 2005 switches for
mixing fans, exhaust fan and valve actuators. 17. A fumigation module as claimed in any one of the 5
preceding claims wherein the module is provided in two portions adapted to be operatively coupled
together. 18. A fumigation module as claimedin'claim 17 wherein a first p&?tié?f‘h%dm&ggsthe fumigant
inlet means and a 10 ssaotchpartiofomcluddsirgfunfigast, exteadimnsand Edosorpimeh mealsel9. A
method of fumigating %@M&jpglyding the steps of: 15 providing a fumigation module which includes a
panel, the panel adapted to removably attach to a fumigation chamber, with fumigant inlet, extraction and
absorption means being operatively coupled to the panel; locating the produce to be fumigated in the 20

fumigation chambeg;directly afiasigaa iftmpansdin er aisancpreied ofi thedpigatien efangher; providing

a flow of a fum%gant to the fugu ation. chamber via the fumigant inlet means; 25_e téactingf majority of
the fumigant from the RhaRibe \%a?r!é‘ Hﬂ%ig\% T Exct em%%%%, &nd %bg&%\fﬂé@' bdtAnt e\ﬁﬂ/ all of the
extracted fumigant usimy thieabsaqriotecietnsb80dE ratiatbdy afduplgatitggedihéde including the
steps of:

18. A fumigation module as claimed in claim 17 wherein a
first portion includes the fumigant inlet means and a
10 second portion includes the fumigant extraction and

absorption means.

19. A method of fumigating produce including the steps
of:

15 providing a fumigation module which includes a panel,
the panel adapted to removably attach to a Tfumigation
chamber, with Tfumigant inlet, extraction and absorption
means being operatively coupled to the panel;

locating the produce to be fumigated in the
20 fumigation chamber;
directly attaching the panel in or at an opening of
the fumigation chamber;
providing a flow of a fumigant to the fumigation
chamber via the fumigant inlet means;

25 extracting a majority of the Tfumigant from the

chamber via the fumigant extraction means; and
absorbing substantially all of the extracted fumigant

using the absorption means.

30 20. A method of fumigating produce including the steps
of:

providing a fumigation apparatus including a first

portion of a module including a panel, the panel adapted



providing a fumigation apparatus including a first portion of a module including a panel, the panel
adapted - 20 - 12 January 2005 to removably attach to a fumigation chamber, with fumigant inlet means
being operatively coupled to the panel; locating the produce to be fumigated in the fumigation chamber;
5 directly attaching the panel in or at an opening of the fumigation chamber; providing a flow of a
fumigant to the fumigation chamber via the fumfgart inlet means; providingl?a‘lgé‘b'ﬁﬁ\ﬂ%ﬂgﬁion of the
module adapted to tb0 removab lyatiddtath theopandipwitbeftugachextbestiony atld dhsorgtiot means

being operatively C?H[iLgEl H?e%t{‘r?s SESSR %&%ﬁﬁ%@%@%ﬂﬁ@ |ﬁ% o{:ﬁée Bémgp.nt from the chamber

r
via the fumigant extraction means; and g@a of the extracted fumigant using the
absorption means. 21. A mkR8& BIJumiing PFOSUEE as ERImEE in T4 98LeH clakfl 20WAferein the
fumigant extracted figni §ag i9H chaamrsis absorbed on an absorption bed. 22. A method of fumigating
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the fumigation chamber;
providing a flow of a fumigant to the fumigation
chamber via the fumigant inlet means;
providing a second portion of the module adapted to
10 removably attach to the panel, with fumigant extraction
and absorption means being operatively coupled to the
second portion;
extracting a majority of the fumigant from the
chamber via the fumigant extraction means; and
15 absorbing substantially all of the extracted fumigant

using the absorption means.

21. A method of fumigating produce as claimed in claim 19
or claim 20 wherein the fumigant extracted from the
20 chamber is absorbed on an absorption bed.

22. A method of fumigating produce as claimed in claim 21
further comprising washing at least part of the
absorption bed to remove the absorbed fumigant.



