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the Invention The present invention relates generally to a fumgation /
appar at usvohehvention will primarily be described withPE&AIOSESIt 0 \ts
use to provide fumi gation of grains and other agricultural products, but”
shoul d be realised that the invention can have broader applications to any
ot her bulk materials, goods or ntain pests or insects
or other vermin and which there orgﬂigﬁ%¢rggfhn1 i on. Background to the
I nvention 15 20 25 30 Many crops, gralns and other agricultural products
contain pests, parasites, insegt er vern1n, such as for exanple
borers, lice, ticks, fleas or & & InVelddioR o treat such bul k
neterials in sitihso thalsdpd ti anereh%a@hl NOrkDafebUr thehet4 £R) MR, Prgcess
is not required and before the goods |eave their geographlc regi on of
origin bo pfavemtitoe sprExkbLisi nsefhe ahnverthtn. Fuld gatimemddy cbe for

bul k ngten§§ ﬁiﬁégngwg |Qé€g%é§get{gﬂl£ volswe 4ﬁé§gﬁgéeo% %1%% %%ed by

I nper vi ous coverl ng artlc e over

subsequent @@Idgtraansofartd)xot:hgas dgrdwulideralt herbtaokse) tutf utt gahoulllde
covered goods CUrrent §F$ of fum gation under bl ankets are_ crude,
i neffecti veéP&t fRAZYL 289 i 8thg FRSect1RKEREIARI o3} nc 3 ni J?lrﬁ‘d‘d@F

gases with | §5CaRO , i er r
occupationé%ﬂ%£%€$%f§?§n§80?§¥ gﬁﬁ%& ?ﬁngéggg%ﬁggggfo 8§?%egt|§QOduce

fum gafldon welnEckxmegnerynteaiihc. peitmsplrer izsecsshangestberf wdgaim gases

such as net decare highly upndesirable al so because this gas is an
ozone depl H¥Hﬁﬁsﬁﬁéfgﬁ8£e regu1¥e ?umlgaglon

Background to the Invention

Many crops, grains and other agricultural products
contain pests, parasites, insects or other vermin, such as

15 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 vermin.

20 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
the Dblanket to fumigate the covered goods. Current

25 methods of fumigation under blankets are crude,
ineffective at fully eliminating insect infestation since
no mixing of gases with bulk materials can occur, and
highly dangerous from an occupational health standpoint
since the gases wused for effective fumigation are

30 extremely toxic. Atmospheric discharges of fumigant gases
such as methyl bromide are highly undesirable also because

this gas is an ozone depleting substance.
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WO 02/ 03797 PCT/ AUO1 /00839 In JP2303442 a fum gation systemis described
whi ch teaches venting the gaseous fum gant (or incinerating and then
venting twoar/myephere t he gaseous products of the soi nci n@CIAAWINEI gant )
once it has been exhausted or 5 extracted froma fum gation chanber. This
docunent teaches that a preferred way't@ deal wth fum gant or fum gant

by-products is bynvepiinsdsd ak m%%ﬁl{i%%%io‘f‘{“eéﬁ%e Y il-ANgEXEEBELET WAk ed

on the fum gation container or coupléd to suc evi ce on an adj acent
nmobi | e vehittézchéd @endiagaitthsughsadtussfhedigandi stdmar gjpsiaceatindgsiarabl e

froma pollution and.occupational health standpoint. S ry of the
| nventi on ARGRATRECEB9oNS. APRRPRRES e BT nERTRBNS! Ror &7 50
»provided a {xgigathoadapgamilgastor dnwd gatd om#$ 1lbeanf ueikdaliseRdchaper
adapted to contain produce, the apparatus including: a nodule which is

adapt ed 3t o PELFRFEBOADI FTPBsi B orfemigRtoomat ehA®RRRI ng offhie dafuganton
* Chanber: f;{%géﬂés' Nl ”%aﬂgrg%‘k%hy%é’%c | ad g0 \t«v}i‘ﬁhzof%gd#&tt 2l I ow

a flow of umgant into t um gati on chanber extraction s al so
bei ng oper afinegsntolnyl-edadndtse odoye veatienpvieo aatmpepheyepf whether
fumgant f rg}r,n tf:}:'a% fgm__ggg 3t Clhcgica &4 gpld the fumigation container ox

coupled to such a device on an adjacent mobile vehicle.
10 Once again such atmospheric discharges are undesirable

from a pollution and occupational health standpoint.

Summary of the Invention

According to one aspect of the present invention
there is provided a fumigation apparatus for fumigation of
15 a fumigation chamber adapted to contain produce, the
apparatus including:
a module which is adapted to be removably positioned
in or at an opening of the fumigation chamber;
fumigant inlet means operatively coupled to the
20 module to allow a flow of a fumigant into the fumigation
chamber;
extraction means also being operatively coupled to
the module to remove a majority of the fumigant from the
fumigation chamber; and
25 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.
Advantageously the present fumigation chamber venting
30 system permits fumigant to be absorbed during the
extraction step without allowing fumigant or fumigant by-

products to escape to atmosphere.



25 absorption neans operatively coupled to the extraction neans, the
absorption neans bei ng designed to absorb substantially all of the fum gant
extract edv@0MMhe fum gation chanber. ° Advant ageously t RETHUIEME

fum gation chanber venting 30 system permts fumgant to be absorbed during
the extraction step w thout allow ng fur?i gant or fum gant byproducts to
escape t0 atnosphesferabW) B2/QHIBT MeakEThAUGHORRAI &Yl ebapl¥dato
control neans is operatively coupled tothe nodule and arranged to control
the flow oftRnfgaHLPntINE he Tranogst i th CRAMEL Prie efdiewy ohe faBdGRRE on

means corrprirp@? ﬂﬁ@aﬂif?{gﬁi’gnb@ﬂaﬁ%wdi ng activated carbon to which
of t tr

at| east part e ex cted fumgant attaches.Preferably the nodule is

.adapted to be atRrefexkhlbbyasothee odbsbeptiuonganmewhisch icompirieetsl y an

associ ated with aheati ource, the latter used to convert the,
f umi gant’10i %o?abh%%o[}ge orlrﬂ&fﬁi”h%ataceﬁﬂa&/e‘?r T ed4 owﬁ'ﬁ&mma&ant

~shoul d be suedst hadrt tobecnaesxiPEBLBHOYARE ghhanarkhenksai r. Preferably the

fum gant inlet neans is adapted todetachably couple to a nobile source of
the fum gant suciasterabhyt shevamdsle o wadertadf &8 dntateachedi so a
mount ed. Pref qrabl y ¢ h?h‘éo%k‘l!ga%a%di‘ C'i@eé%ﬁegé@ ?HEQBEE%LeBOM%Ed &
system of fumgant delivery pi‘pes andval ves adapted in use to supply

fum gant f rioemialsyppslopsaer,cethe tlhetfarr gatdont e haoherr20Prleé efalnliyyarite
fum ga injet nmeans includes adi spersion pipe systemin use |ocated_ above
t he coﬁbent%‘fopﬁegﬁf’rﬁ"d’aﬁi AR hanbet® %%%ﬁ &he ﬁﬁarﬁ@ﬁﬁég?%m&o the
thef um gant £t | Sheaner dd Ysheavigatt Ban RidomdP hété bldydhePeised
fashi on downward over the top of the produce25which has been Voaded into

t he funi gat3mplemtinde¥: Preferably the nodul e when positioned in use

I ssecure agai nst e .qf fum and §s fitt WL t hext er nal, 1.ocki ng
cam devi ces adapt%%ggg(;%%%fgectﬁ}eed,E%gggbgnpjr%i\%‘t rlfleéa%gspr f‘%g ?%aa%%%dcltlop

ar r angenmentdSpdtiediel pbkypubhe rmedud empbebe pesiuricenesf | thelsEunsgaaur &wgai nst
t he paigage of fum gant and gases bg ani nf | at abl e seal which can be

inflated fotS exdfpter byeheahSoPRa”Banpr 8sSuPRiPAPTed G thd snBgiAnE edrhi s
means that WO OL08d8dp1y4 tRET/ AR 00839 d0xd ¢ DRSES4E50MLt NG QEESS
in the fum gation chanberwill not pose any occupational health risk to
oper at ors ofemerélinbgat | and agpas vsuen dwdi nfupigers sided,i ey epibey mend be
standi ng al ongsi de t anel.. SPreferably the nmodul.e is provided with.a
plurality o‘?%?‘?(?%g a#z%ﬁ)stoea aﬂipeduﬁ% gior c%?%?gyf ns%néraglse% \ﬁutprﬂlr% he
fum gati on shardertoSurs maghsnganenbmBel-Qws noreeven and thorough

di spersion of the fum gant and gases asthey enter and are dispersed in the
fum gatiPon chambBFeiepriiyr afihe t nEURLIRRET | dR1REandieans udéachudes a

pi peattachegi 49 88: Ghi fJigR | 9ft&d LR %é@w@;)csgaaorawvé hﬁﬂedl&o%tem% pi pe
bei ng connected in turn to an actuatedbutterfly valve further connected in
turn to a cohtther Sumtiogagivan chédaitesd t Sythvineasuangenehsr aflAews the
extractionlbof.the fumgant.. More preferably the traction ansincl.,udes
an exhaust ]g't%%%:ia%%Si ?"}'g‘ﬁlg'd J\Fer‘i‘?régﬁl %bgﬁévf‘ﬁgng%ﬁine,a]tﬁe g%pgﬁhrgstm
termnal ofatlespehaest Sdsickobendghivhirad oMdh Bhgasop fdfISeheatoduce

appropriate rain 1%ar d, andthe exhaust stack heing arranged to receive the
ext r acted209asel WaF cRegrelspfpppéhter thenityadgatiene casmpathe modul e is

fitted wih a plupgiéyapiymeihe diAIRIEE RiRES SEPENdens! viponnget od via
anappropriate system of taps and connectors to um gant sanpl i ng an
det ecti on ne¢errenpgaliosyt dtheatpaseagedafe f25Rgehndr abid ibe frivdede widl udes

f uni gant N ddet ect i t el it | i tches f
i x not ans, SERRENEE ARG \EADe STIRTDr SURR TR ure nBl preriiteq Tor o
enbodi ment éxempdukethspr eprdad oatied ROAD ARSandapieed .t 0 be operatively

coupl ed30t oget her. Preferably a fi rst‘h&)rti on includes thefum gant inlet
nmeans afd a secondtPER¥EBAYi nEh@ddBodnte uifhemt RoGFakened aHY asr pits on

means. WQ 024 P37 %Gainst the passage of fumigant and gases by an

inflatable seal which can be inflated for example by means

of a compressor fitted to the module. This means that



- 5 PCT/AU01/ 00839 In either of the preferred enbodi ments of theinvention
the fum gati on apparatus nodul e i s constructedas a rectangul ar panel with a
pr ot r udi MO P2/BIT7 on t heexterior face so that the panel caRCEAd{y00839

i ndependent | ySupright. Effective fum gatjion of produce by skilled operators
woul d all ow for the safe treatnent of néterial in situ and may elimnate the
possi bi li t witid NgRGleSs OFYEMN theSPHydtds Nha tHige ERUMIYHEIYn ehab®iedg
transportedacross the country in contam nated produce. Thi s10i nvention can
provi de a fksklern®tinPgaei 8RYpOSRAPHtI@Nat et h hel 9k eB@nPPeEakRES0GF

along wi th gihapgedefeabhn;3Rdsakely RENeld L LA HAT hA; fe SRR rispect

of the present Invention i's prov fum gafi ng proddce
-1 ncl udi ngl3dessampsngf apooysidagthef pangati on apparatus including a

nodul eadapted to_repov tach tq a.fum gat.ion, chanber,fum gant inlet,
extract Pon and a%E%f%’fggwngéﬁsmﬁ’giu Gopér 4th Vét‘%%o‘ﬂb’f}_édat_éﬁf‘ﬁgﬁl%y of

* modul e20l OQﬁix%tBEnBrQ@HFQeBO the diumpaied funideitinhgat b8Bes within
chanber: attaching the nodule in or at an opening of thefum gation

chanber : pr ovtteli AgMAIRLdRNofchambed gantSud t Ao ANHAFHENUGcabhREs Wioxe he
fum gant i S; I Ng: oLl tyeo h ] gant o] o er
via the fu%ﬁ%%?gggt Fgﬁ%’%&%@%}%éﬁ%ﬁ{%%gi fr\;_éxresﬁfb\.fsr&[d tial ?{’/&a%ggg %nag;b

extracted ftinegaahvert ardabser giispersednin3@hec dudiigg tiona chamberaspect of

the present inventionthere i rovi ded a .nmethod of fum gating produce
| ncl UdiRgt he st cPECEFZAbIN0 BBF03FFF £G4 BCT/IRHNT 008381 BREYT dPng BEbe
fum gation 2pPREREYS tiNCandbrd fadd rBdcdaedi 9n of aowedulepdapted e
renovably attach to a fumigation chanmber, fumi gant inlet méans being
oper at i vel ynedupe ed the thep¢i Ptingoredmmected odar | YR hd opr adu e tiua tesl

fum gated 1, ¢fe, bygi aption chamher: abhachiod the finst pgrid ondd o at
an opening 0 e m gdt 1 on chanbér; providing a flow of "a fumgan o the
fum gati on détabanberani adapeeduricqgaprovidet sueahsn pooVictien@xt reeaagh
portion of the nodul e adapted to rermvablfy aﬁ?tach to the first portion,

fum gart® ex®¥ adth®on E8Ad988Sor pt iM¥AF Sre REE TB&RRG YopEhgt i S SRSt e 938 he

second por t {081 uds esk Ak BRhek Posah sihed Uk gantaf1PmbBechanber

via the fum gant extraction neans; and absorbing substantially all of the
extracted foodghat ohet prrdworyt | bearmbaas. ofr dfhe abklyause Btackadeing

extracted fro e _chanmber_ s absorbed on.an absorptjon bed. 20 Typically
T el Lher (hECEBRONE B & 185 T et P RECREE bR PR o SERRY s
further conphéseshwaslti ngraik |sashgpattradgethaabsecpivonthed dxa rRigue t he

absorbed fum gant. Mre typically the absorption bed is washed with a
scrubbi4¥y sBREEF oMN1ShcR*Es S§84PRRA RfoSUMAFANE to 25 yield one or nare

salts, such as bppg¥dea gy S UALERIBYLKN PstPRaWELh a plurality of

small diameter pipes independently connected via an
appropriate system of taps and connectors to a fumigant
sampling and detection meter unit located at the module.

25 Preferably the module includes a fumigant sampling and
detection meter unit and power supply switches for mixing
fans, exhaust fan and valve actuators.

In a further preferred embodiment the module is
provided in two portions adapted to be operatively coupled

30 together. Preferably a first portion includes the
fumigant inlet means and a second portion includes the

fumigant extraction and absorption means.
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Generally the fum gant includes an al kyl halide such as nethyl brom de.
Brief Description of the Drawi ngs 30 Notw t hstandi ng any other forns which
may fall wbboirorts scope, preferred forns of the inventi ®&TERUN/OPEIK be
descri bed, by way of exanple only, with reference to the acconpanyi ng
drawi ngs i n which: WO 02/ 03797 Figure ™1 shows a fumigation apparatus in

the invention. Frgureilkaeshowst a Bheor PreFedirdde ampedahestsi guke Ighshows
a portion of the apparatus PCT/ AU0O1/ 00839 perspective schematic view of a

accor dance WYanbhenefisti fohidetipar ARRATIus chodiliec ysewassteruteth in

Figure 1. peLrspecti [ Lew o] n. H. e tajl

Descri pti ongéf%t hge\éﬁzg%gﬁrﬁe%? Eﬁg}ég?m‘g{%ﬁF%uwofggﬁfol% aﬁ}gr&%d&l’mﬁk%f a
-fum gati onl@appatatrufdde t be fidran othe neowe Zanhi standn ihekgsiddeansdy i n
or at an openi ng, of an encl osed space.,in yseto define a fum gation chanber.

y
Typi cal JencfoEt@ EpacestaheFhilfide T8 1oRedO warEiNTSes Bihd Fodrkedf
anydi mensi ogp62p88L8 QloudRl N1 867! @ i 98a £l Aite {aRdN ONo25Adod oA

opening into the encl osed space coul d be adoorway, W ndow, inspection port
or custom faRhisdtadpandamayo attoindtat dhehepeddiubdl8tyTyqf cahbgcthe or

openi ngor p i i +al.ent, ;s z 0 nel 1 ichforms a full
si de of theg‘%r%lgl% eéggg?ﬁggjp;%éﬁ% 1%?(41 neelfj‘él(aﬁ%t %ﬁebl 85kgeﬁ%§ %&éﬁlﬁ}sfgoﬁtoe he
encl osed spaceodsf uritgant counhetynedns i cohbaminatedf gradudece 12iThis

arrang in the panel 10 to aljgw a flowof a fumgantdirectly into the
fum gaﬁi on tRAFDBE!OPAF AKX RY WA OS ofir cfé&ftedfasf‘ﬁ%%g%%n hREPFeEErng gate

mol ecul es, {Héne%ﬁgp?%%%@xtth%ecq{m&fyo Ibch DaVR RRRANRRR YE13EE! Ihg

heat ed, gasi fi ed and dispersed in air r transfer into thefum gation

chanber. Theahehyi hgnefakse is used to convertthe fumigant into a gaseous
form The heat eperqgytransferred to the fum gan oul d be such that, it
becones30nore bu§§8%¥d%ﬁgnt§mﬁ ent-alt . 25k’ r?%i %Belfriesse ap‘trévo‘?rgtlb%n
det achabl y engptedst provivlid e soutitsd obf t Bahilghgany @aodue) iascladmi@r

vehi cl e on which a fum gantsource vessel is mounted wth the appropriate
heatinés the steps of:

providing a fumigation apparatus including a module
adapted to removably attach to a fumigation chamber,
fumigant inlet, extraction and absorption means being
operatively coupled to the module;
20 locating the produce to be fumigated in the
fumigation chamber;
attaching the module in or at an opening of the
fumigation chamber;
providing a flow of a fumigant to the fumigation
25 chamber wvia the fumigant inlet means:;
extracting a majority of the fumigant from the
chamber via the fumigant extraction means; and
absorbing substantially all of the extracted fumigant
on the absorption means.
30 According to a third aspect of the present invention
there is provided a method of fumigating produce including

the steps of:



WO 02/03797 _ g _ PCIT/AU01/ 00839 facilities thereat. The orifice 12 can be
fitted wth suitable hose couplings or fittings to enable |inkage with

ext er nal wouz/es? of gas. A nomi nal nunber of m xing fans, PCA/AUN14083se two
5 fans 16, 18, thoroughly circul ate gases within the fum gati on chanber
when operating. The nmixing fans 16, 18 aﬁe’ | ocat ed by appropriate wall

nmountings on the ppsei@inghe panrt gdPidhr egigardavar dntthediMer dorfidfsd he
fum gation chanber in use, to provide sufficient 10 circulation to prevent
t he heavi erP@¥ahoni rof od cgsleds f pdaPsedy EBca¥rehgvaRlYheatbagh pertidn of

t he fum gation. r d .8 i ncl epLcantr ;
positioned %@ﬁ% %Qggﬁth%@BS%g ﬁﬁ%ﬁ?fﬁ%ﬁ%ﬁﬁ?ﬁ3ﬁ§§§%tg%§3§eﬁﬂﬁ§%?%ﬁ% ¥ ce
- 12 and assocowpedvabvehsysiest pbetspatem control box 14 functions to
control the flow of toxic gas into the fum _gation chamber. Such, an
arrangefent ensureeCEhatdat t}f’l tPRedUERe dvvhi |86 | iR tf"tﬂtii gabfi oFRfases
-i's able to pgnigarabhycrgnbeel! ed which 20 ensures that highly safe
operating procedures can be maintained. A fum gant delivery pipe in the
formof a perforatedaphingi ¢hei shierst opopitpen20in sosh@kn awnapendddt ®f he

orifice 12, _pip k i.tioning above the produce in the
fum gation %ﬁ%nﬁ%ﬁgg ﬁ%ﬁgaﬁﬁépggggenent 25 allows the fumgant, which is

general |y heavi erptbahdang, 4o fllald bf aa difspdrgsedt f 8shi tine d dumviark ioorer
t he top of thgﬁgroduce whi ch has been | oaded into the fum gation chanber.
The pand® 18D¥RBRTpBLRt FBRedUMAIARE 1816&c MR Sdgai nst 30 the passage of

fum gant and gaseﬁrQViHEﬁasdﬁséﬁbﬂ&”#é%@?bﬁ b4bhRale SREbUZE WaPRdS to
| ocated around a 11 p edge perineter of the panel 10. Wen the panel 10 is

posi ti oned removabiyt h&tegbnitey tthe thbrshcpostioppadamigant WBOHO3WMY _ g
51 & compre830r FATELELat S eRBS oot 855 oRRFat Rt P Ea i T om
the fum gatsesosbapbetivnl;l not pose any occupational health risk to
operat%&; of the extracting a majority of the fumigant from the
chamber via the fumigant extraction means; and
absorbing substantially all of the extracted fumigant on
the absorption means.Preferably the fumigant extracted
from the chamber is absorbed on an absorption bed.

20 Typically in either the second or the third aspect
the method of fumigating produce further comprises washing
at least part of the absorption bed to remove the absorbed
fumigant. More typically the absorption bed is washed
with a scrubbing solution, such as sodium thiosulphate, to

25 yield one or more salts, such as bromide and sodium
methylthiosulphate.

Generally the fumigant includes an alkyl halide such

as methyl bromide.

Brief Description of the Drawings

30 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

accompanying drawings in which:



5 fum gati on apparatus during processing, while they may be standing

al ongsi de the nodule 8. As shown in Figures la and I b, the panel 10 is
fitted wwdoxoster nal corner | ocking cam devi ces 25 whi ch BEEWIUL1/6M889 panel
10 to be secured to the adjacent wall, for exanple by neans of a 10 spring
| oaded clip arrangenment 26. Extraction feans for evacuation of the

fum gation cha r es | es,a pi achad d .4 C 0

| ocated in the%\%[%%?egi O%g%?gt hg plg%)g%p%%tf%%e pI pelﬁég%fﬁgnq{lué;dn ?gﬁngct ed
t o an act udtueidaititasy f dgpaadtves32namiceoddanont wathotoae remibeiBantandf
thence to %YFl pe exq:a.ust stack 36. The uppernost term nal of the stack 36
is fitted wi %degeé% ‘®%* fuser and appropriate rain guard 38. Control of the

actuated butter fRjgurad va a32sBbds CaNt parisplediiR@ f 88hadatie byiswans ob
system control box 14. Such an arrangenent 20 allows_the toxic, heavier

than ai P gD RF ridm\arPayatem sheeednsEesvsR from the funigation
chanmber at an appyoprd ahe, | gugy,shel 9?)%1:5 T A gcg@gla'ﬁghe%'lgé "8%' a
ation, fol y o the

natural ly congregate wi thout recircu owe I sper sl on
ext ernal atprospler eitha sppakadés wehobn2bni BEighreullfi ci ent height to

all ow the gas contents of the fum gation chanber to be safely vented

i t hout ti | . lth risk t t th I ted
hearby the fum JITHSBETACHAE A8 Sht FaB PORCPARSAARABEZ5RoRRY oui t abl e
type, and not necfeizgﬁoﬂélyﬁo S a- 1.0t aEh\BBdiﬂ\QFmteX%ﬁ)l e%at %Eﬁ%&iaf\:‘i%?ﬂ fan

sor ed to

is also suitable. ption neans are operatively coupl

extractDon amgzansatuws absor bthke fapori tof ofa t heodwie gahit whiIh02£8879be
PCT/ AU01/ 00839, -. 10 _extract %g fromthe fum'igati on ¢ anbﬁ?r. The absorption
means is i PIFECFPH o P aCF efbv 2B EPBER DI P heNCEP 7T dgR3%8 AL M5€at ed

in pipe 28 gowaskraamf rhkieguak ¥ Fhaakbd.ncl cQt | dt BEsEQT BRRA R
which the fumgant (in 5 one exanple being nethyl bronmide) is attached or
absor bed, 'camd includes sidigshed shedsrt heagabrpaatgadtd exdoeet e r @yt he

fum gati T f | i kn-Li b [ id
s wehi o eren or SpHBten a I pe R 8 1 o W fPRARE BBy CO°S
gas saapl i g ldyeiscar e opaiviireyl datbhethaneéndloatdorspaces ddikdid be a

i ndependent connected vi a an,apg}geo riate system of gi Ees and connectors
r&E H

to a gas fISPHERSr tBERABHY¢ I hiRP Ry st @ cOREFBM bdRSP4oNSgeh an

arr angerrentpg)]'_étﬂ ovb A8 cBmABSa2 @MW GrottSilee B Whi BPp dEAVS vS TREI MRS Of
t he gaseous contents of the fum gation chanber and delivers a reading on

the gas flow micartalesisunef eswiyalentcordent raei dieof paprilc s whaiwdi ni ng
In the Tum gathonCHATHer s f4L! B¢ 1k VROLLIE ROCCPHLCpahlhS {BPNIROLSA 1S
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 in air for transfer into the
fumigation chamber. The heating source is used to convert
the fumigant into a gaseous form. The heat energy
transferred to the fumigant should be such that it 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

source vessel 1s mounted with the appropriate heating



20 carried out to ensure that the panel 10 may be safely disengaged from
the fum gati on chanber for the purposes of renoving the charged produce

wi t hout waxezmavéronal health risk exposure to operators or PEI/AEPHNSH at ed
near by the nodule 8. 25 The system control box 14 al so includes power
supply switches and circuits for operati'ng the mixing fans 16, 18 and, as
stated earldf4i] fdieActuatredthut t ernfd yovrakyee321 andahepngontit-dPt atiithg fan
34. Such an arrangenent provides a central and securable |ocation for _ all
30 el ectri calitpliseriesel gevpPééngswarcKitdingsortarenalpby sépkaaei with
oper at i onal r ired. the preferred enbodi nent of the

i nvention t%%éeen%gau]?eg?é%%%eggagégbt angul ar panel 10 with a protruding WO
- 02/ 03797 PCT/ AUOH 0Of8ii9nall hurisenreof4 mikime €xheri ainf &bdssoccadat tioe

anel 10 canstand, independently upright when not in position,on, or atan
gpeni nggof 140 sphte tg%be em‘%/’b%‘g%hgh hﬁFrEHi&%? of‘farseﬁ%s YotBMAbl &Raf e
- placenent  ofydt e tmsil en s disaeRTBGRG i@y .t hernchPsedg Spass weul d goe

wi thin the scope of the invention, for exanple a panel havingprotruding
| egs or a lEEral lefagedn kohearpreprbptel Wagdi Mreurkibpad® t ohedshenhfedec®f be

out var dly qrient 641, t he pangl eLecdODYI G dISeenBr 0dute 0, f ugkoatdyan i's
| oaded |ntorﬁ1ef m-gati on chanber vra the openi ng or another gas

t i ght door waurh gt oom de cltargssr f orit he Usegd. e nmpauwvad® i stsheEf irdeart so
that the panel 10 is then sealed intq place atthe o%gni ng and heated toxic

gases, 1leneét =t Sy Mar HohgrBEYGUFf i f RRRYABFortBA et BYPFEGNIEFeS

heating soufc&y dbhregt hhRRligly the £ g8LELeN Fhiankel §F athBe Rkildaa8 ok
andt he pi pe 20. The system control box 14 functions to controlthe flow of
toxi c gas ichamnbéwe. f um gati on chanber. Theni xing fans 16, 18 circul ate

gases within the fum i on20ghanber. ninu 0 _prqyide good m xi of
toxic gasesvx,itheqrhee crﬁ%?%g% ngterll gll.u\g%\%en he f%%?néat ?éﬂgfﬁ erg’glx %
i sconpl et e,pédietiesedcat itbre f paRel6,108 s Iwnkekedtof frlidie fHundwanit
t oxi c glas into the chanper is stopped and gas isevacuated fromthe
t

funi gatiPon SPEIBRFY Q%W HEP coifsectd vBFF5ERLEEHghVBL TP cBYSBEM pi pe TS
absorption card L dge 40 HONLER- T Of AlelAG+h AR 34 3N ARIMM e@hgutfg&n' yalve

32before exiting the apparatus via pipe exhaust stack 36. Asa safety check
of the concerkiati gasof inkpc ddses femdgathginn tdmamoet gati onSebhnbean gas

sanples are drawn via a30plurality of gas.sanpling lines _connected to

or 1 Ti cos 4T FRbmReRh Ea%ntERs ik, Aot 81 L domel PF odRPLd RRiAtY Of
thesystem comhi@at oy bhsd 8sreaadeuttd sbebtinied i5p Ebatrbheegenatidh My
ascertain when 1t is safe to di sengage panel 10 02/ 03797

PCT/ AUGD/ 008B9uTed 2 thAl nbighiNe ABABI cOBeASItaBYt o PAQCESIRAR HHHURS
after fum grﬂéiﬂgae%ﬂbﬁ. met Ryl e ioid de abhaches, toiphe if%Pt!t:ﬁét &d.4R1 Ben pf

t he absorption cartridge 40 prior to discharge of 5 e fum gant/gas

m xture fropetrheréduedgatliamtiagppdiapessidhe wilsor pOi drs bebdowar tadrdmecdi i s

peri odi cal | ution. such as .sodi um_thi osq_'lrr?hat e.
t

o thi s onbbal AR CTeEr a0 ST AL e ol FRD RBSIEADRARSEPE (Y uge
40 with sodhppitbeosH phBke fumigation chamber. Such an arrangement
25 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 loaded into the fumigation
chamber.
The panel 10 when positioned in use is secured against
30 the passage of fumigant and gases by means of an
inflatable rubber seal 22 which 1is located around a lip
edge perimeter of the panel 10. When the panel 10 is

positioned in or at the opening to the enclosed space and



10 yields brom de and sodi um net hyl t hi osul phate which are non-toxic salts
whi ch can be discharged safely to the environnent. Thus, the nethyl brom de
gas is deyoades9fol lowing its fumi gation and then extract PET/AG03408Me

fum gation apparatus. 15 In further enbogi ments of the invention, the

fum gant gas used can be of different types, depending on the fum gation
situation. :Eﬁlhe@iéﬂéh.?, piri drS ty tdd) ttlee S€ORE PP G Be inFIHdD by AefBsSeS
such as phosphine, sulfural fluoride or carbon dioxide to be used in the
funi gati on 26 et RBEPLEASPRe Thséibfeghd<phihe, medisieg8the §hESt MeARM an
absor ption eaLEr idge Olgls CAHAPN: £EUBER} SRE1 O7S chamBECYIMT (it Lpdor m
phosphoric salts on the outside surface of "the carbon: these salts "can be
-subsequent | gnwvas hetwealyiénan t headditbonribhk t Heo caspesfatsudsf urak fltdozi de

2 [ he. .th h b ' id j ni | ci
car bonats cEIGL EAE gAY T onybFb 8 PEGFEEH var 1 BLel Su oY Sa0t % ch

-agai n can bgtaaliehy disaseidiof thel hosankors di opnsdesHsise 3 gl gant
to suffocate pests etc, it may S|n8Iy.be renoved fromthe fum gation 30
chanber by Bu8bliRg | BhE aP@B8Lel 18r iar tFitferd contth nisntemnat teprmrm

car boni ¢ acigfki‘ﬂg Subis e S Ie) dézc%‘i%‘i’r Jﬂgbi’{ae%‘?{g EQ}&%EU _Lgaghes
the renoval of t fum gant gases by extraction fromth um gati on chanber
WO 02/ 03797sChrad0 0888 -adincdrdl | eakil, byf cdheaxemplabdyr phéeams ob £ hat

fum gant. so that substantial,ly no fum gant r fum gant by-product) is

expellgﬂ)tosPﬁéngtx8§8ﬁ éﬁlf%§ﬁ§§¥9§ﬁ§%%ﬂé¢%ant environnental and

occupational heagihrbeasons meankhi sob fevABLEL D88 P6PCESISE NOFERL JABE 0

fum gati on process such as the one descri bed na¥ be operated safely in the
B

vicinity of chappes eRsef ralslusteyehepbiP¢ y28 natirBahedr &8s anax iabiszs p3d on
process desgyl| i r 4 cat | en pr, ts, an ancene over
t he exhaustfégg%gs ?ﬁ%?ﬁ%ga??gﬁgoﬁﬂg#fﬁfi%ﬁ B%gc g%%%‘ égtr?gédH%%%FéP
prior art. Fonmtgati aromystesd sochnasdthiateshimit tenf gevalfegal ahd a

reagent.s such as net hyl .bronide Sﬁfel and in a mag in which is non-toxic
to the fehvi FSHMﬁFFQFét&P%E% t BPEsENRHASIiRUed BEPPn S¥MARShettack
enbodi ment g, t heH VP Mbst e ARIMBE 68NcRE SEBRK 8% i1 A A L1 ¥ ch,

when co-joined and connected to the enclosed space to define a fum gation
chanber, enablgést blfikeser ahd Rpprgatiliefenstadiod @farde3Bavertardirol nofuch

o erPod reehel Al P Bl LR Mo fPdULe LAG HRG22008 (] g 02!

i nl et means “operatively cou ere can be fit o) ace.

Funmi gant gaareabybendaiid asficegstanhocbherblnbeat 1an chaibein aderdtgement
fum gation process initjiated. The Uixin%éfan,controls and_the gas sanpling
lines & gadiPFswthg erodkct eBeayheE o Gt RPBPS t e Per steneirad byt he

modul e. Aft epnf uihgatbkan 5ast$0RC! eeGH. theseeRd RALrOT chBfip@Rdube  an
i ncluding the extraction neans and the absorption neans can be jolned or

cli pped ont appheptipde phevesf heightodubberien satdr gas f moilkcudes thbll

extraction Bgthgglly congregate without recirculation, followed by

dispersion to the external atmosphere via a stack 36 which

25 1is 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

fan can be of any suitable type, and not necessarily

30 contra-rotating, for example a centrifugal fan is also
suitable.

Absorption means are operatively coupled to the

extraction means to absorb the majority of the fumigant



30 majority of fum gant gas fromthe fum gati on chanber and absorption of
substantially all of the fum gant extracted. This second part of the nodul e
can incl wieovbd9tontrarotati ng fan, gas exhaust stack andP&BS3IOM0EHA bed
WO 02/ 03797 PCT/ AU01/ 00839 - 14 cart_rif)(?e; The advantage of such a
two-part apparatus is that a plurality adj acent fum gation chanbers can

be operat ece:airfiged Widd eaele chaibghtbenngchahbed. W t prad h%%irfp%ifdrf st
part of the nmodule, while being able to 5 share one second part of the

modul e, thui®3RYucthg the thevefarm cest 8f &smevrkéei oAbsOIPRd oRpdiiess of
the inventiofytiihghes§xaaphecateueidl Jigl 9 | @8.f0aHDERS ol thed i 2

first part a nodul e could be in various stages of conpletion of a
fum gati on dpenndi dn¢claddsasclivhtiedgaeinoorf ito shiesch ntkac lfunhgeaiér , (itrhe

second part_of the dule.can b ved ta each, funjgation chanber in
sequenc soorfsha?x@g?%c F&Hgaﬁ‘&%glré}go?’;ﬁqn&fegf Jr%n?mﬁgﬁ?h‘éano&g&sprhﬁq'e
*this is happedi g, t3eEe Krififedhapbar shehefss thansdaps aktiHpateat ifdm
extraction and absorption 15 have already taken place can be enptied and

rel oaded wilthe nEumpgabiiee £bamPgHi- gaflinen UsSucdf a2 setirealaper afi dm—ddme
rovide a j clent, t usy fumi j on ces il e 0 nigsing
P e, AR ) g A Uil T U B0 Rageessc e S

the capital the equip at severa eferted
enbodi ment simfentiopr esent 20 i nventi on have been described in sone detail

it wou be apparent. to . those skilJed. in the art, that the fun gatign
, appar él_ﬂus has 2@ Ipéa’t‘_srta]tlﬁé’fBEI O%IJI?‘F@J' arﬁ’ﬁ‘_«f&&s‘%vgﬁst AR 19 arlnef  The
fum gati on @ppar abusities adgpt ednko heard1 posiot i oped Q3 iFiwald ofzanwung

encl osed space and thus is relatively convenient and unconplicated to
fabricat e: mdapendent §ut cepngppadaivid ian raprnopel jtef s¥stemeoifn pipes

m ot 09, BRGINGGn e WP SULARL | PORPRRRELYS | dek STALETIRRLAY
fum gati on witiptwdusgsbgmskicohedodpebator stawul d ahtbw har Eeasrfement
treatment of material in situ and nmay elimnate the possibility of insects
or verfPn 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
the concentration of toxic gas remaining in the fumigation
chamber during the venting procedure. This monitoring is
20 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
risk exposure to operators or others located nearby the
module 8.
25 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 wvalve 32
and the contra-rotating fan 34. Such an arrangement
provides a central and securable location for all
30 electrically operated devices, which is important when
sequential operational steps are required.

In the preferred embodiment of the invention the

module includes a rectangular panel 10 with a protruding



WO 02/ 03797 PCT/ AU01/ 00839 - 15 escaping into the environment, or being
transported across the country in contam nated produce. This invention can
provi de avébagmem7fumi gati on processing rate than the - pr ®&amMUn®$ol ogy
along with enhanced health, safety and p,environmental benefits. ' Those
skilled in the art wll appreciate that the invention described herein is
suscepti bl ef tamyanisat bangshandegodi {bgatfaens obhahdthathéhqsmespetoficaal |y
descri bed. Fox exanple, the source of funigant need not be |ocated on 10 a
nobi | e vehi gFandydRdgperdgnitilivt VRIS pilRePadoEatife Pyl bt @@ 6%t &% he

exterior of_ th |4 S : [ L0 ot t | t
nmet hyl bron?%egggagﬁgefﬁaigg%tsgggerg¥ﬁg%ée§?gggge?6 aﬁ@téﬁﬁs%gﬁgggwﬁﬁ%h S
-sui tabl e i nffamegat itrg pnadlee @madd hysldedememy peft sthéS pendadiet esyhen

i nsects,. or ,vermn. The_.invention need nqt be restricted, to the specific
Shape oF coTLsFRETFHaI TT Bkt Oris GROLPPRR] TRETmy oS  BRanbt Ehorthe
“include thesgypausbsst atle AldvesitGlon,arigdr ongxanglavdif | gainedns @widp be
20 considered within the scope of the present invention the nature of Wwhich
is to be dePEPEFRAUNEr ohaIFe fOF egdi ndPafeskripingn. o WeBR| 083de, or

T AOU 008383l fin IS GASISE SECATR T YA | OGSy ML A
cont ai n pr otlacthet penappeaktatus 5 i ncl udi ng:

10 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 is
then moved so that the panel 10 is then sealed into place at
the opening and heated toxic gases, generated by warming

15 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

20 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 is
evacuated from the fumigation chamber, flowing consecutively

25 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 fumigation chamber, gas samples are drawn via a

30 plurality of gas sampling lines connected to orifices 42 in
panel 10 to a gas flow meter test unit located within the
system control box 14 and a readout is obtained so that the

operator may ascertain when it is safe to disengage panel 10



a nodul e which is adapted to be renovably positioned in or at an opening of
the fum gation chanber; fum gant inlet neans operatively coupled to the
nodul e t ovelok/osvea fl ow of a fum gant into the fum gati on POTALNTIES39
extraction nmeans al so bei ng operatively goupl ed to the nodule to renove a
majority of the fumgant fromthe fum"g};\ i on chanber: and absorption neans

operativel yag@Upled t#hd haodalextd agkliioe nBsiNscckle absdr prbaicEea s dei ng
designed to absorb substantially all of the fum gant extracted fromthe

fumi gati on EwWak®REion. A fumi gation apparatus as claimed in claim1 further

20 cOMpI i Sing cOPALOMRAAS PSRANLYEIKLOUA efo! Addieanpdyl e and. ANgnged

to control the flow o m gant 1nto the tumgation cha
-fum gati on afpahet ubssret fomededn cad@imdgenr 481 @irmhox 260 wdésehartyke of

absorpti_on neans_conprises an absorptiqn bed _jncluding activated carbon to
whi oh a1 cBaE AT Gn L ARR Ex FRHEE 1 ARPBant PG (HEHESa L Hon A FRRATRK T on
apparatus aghgl alg@skpti My e ehriha 3@ pueceds n%&i%&@c%ﬁ%?'%%ﬁé@d

ic

nmodul e is adapted to be attached to a source of the fum gant
directly aswbthateedsarubbangeasdhat tonr csudtheabat $ediwgedti®sdmphartte t he

rumgant iniQ agaseousrhailiinenc0 02E033Ing 1oe PCHAMEA0833e>. e
um gati on apparatus as clained in clTarm erein the fumgant 1nlet heans
i s adapt ed &bsdepatbabl pedouplartiridgea mbi | eishur eeddfunt hecHilvs gapHate

10 yields bromide and sodium methylthiosulphate which are
non-toxic salts which can be discharged safely to the
environment. Thus, the methyl bromide gas is degraded
following its fumigation and then extraction from the
fumigation apparatus.

15 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
of the invention for gases such as phosphine, sulfural
fluoride or carbon dioxide to be used in the fumigation

20 method. 1In 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
of the carbon; these salts can be subsequently washed away
from the carbon. In the case of sulfural fluoride,

25 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
of. If carbon dioxide is used as a fumigant to suffocate
pests etc, it may simply be removed from the fumigation

30 chamber by bubbling into a vessel or cartridge containing
water to form carbonic acid, and subsequently discarded.

The present invention teaches the removal of the

fumigant gases by extraction from the fumigation chamber



5 6. Afumgation apparatus as clainmed in any one of clains 2 to 5 wherein

t he control

nmeans i ncludes a systemcontrol box and a system of fum gan

t

del i very wopres7and val ves adapted in use to supply fum gaRCTAUOMOES3Suppl vy
o the fum gation chanber. 7. A fum gation apparatus as cl ai ned

source 10 t
in any one
i ncl udes a
t he fum gat

of the preceding clains wheréfn~the fumigant inlet neans

?éffgﬁiﬁgg)ﬁi gﬁerii’?éf%b@.o%%i'o%caéfdtﬁgﬁvgéﬁ néei(]-ﬂ:l copt et

Ion C um gat 1 on apparatus as n any one

of
of

t he precedi sigbstanhsahhgr enn t fiemigdolte Wen pfosiigieoted biyrpuseluct )sedus e
agai nst the_pas of fumigant _and is 20 fitt wi th external l.qckin

devices. 9.° ?EﬁgéatF h a ra?ggoﬁgﬁsFSFned i %?%in?§ewh€ﬁ&q#£%ﬁ?¢#)
-when posi ti ghedrbAngfitallS §8QUT6c@@pabsbnibe passege ©éadomsd gardr anthigases
by an inflatable seal. 25 10. A fum gation apparatus as clained in clai

wher ei n 3t hef4ebheEagase PRPTASEHNGY SPeafR2bf 2a BMFalskt Prefedst sude

nodul e. 30
precedi ng ¢

%&: %é“%ﬁétitaﬁgé%gg{?ﬁteuﬁla%s plal g%%véat Y sl%']‘:ee fUBe the

ai ns wherein I's“provid a plurality of m¥X

cam
dul e

m 9

i ng

fans adapt editbnttycolfapedpla gantaraimb gases gehbrallhe ihumirpan @redwmnber.
WO 021 03797 - 18 ECT/AU01/00839 12. A fg%g%gp'on apparatus as cl ai ned

any one of

The praR8arRE1CPai nBIRAESS n tidf me i nARFRE G

in

pi pe attachggpl 9catibhi e clsRetisethn Nndvd e €JbP8rothe hdatdulgs the

pi pe being

connected in turn to an actuated butterfly val ve further

connectl®d | inciparabianc@i rél ek ben n§rragsaesptdas i Rrdvide thgc P T ox

t he extract

15

20

25

30

LQQ.OfFhﬁ%g%%@dﬁ”“systems such as this which can use
fumigation reagents such as methyl bromide safely and in a
way in 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
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
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 including the extraction means and the absorption
means can be joined or clipped onto the first part of the
module, in order to facilitate the extraction of the
majority of fumigant gas from the fumigation chamber and
absorption of substantially all of the fumigant extracted.
This second part of the module can include the contra-

rotating fan, gas exhaust stack and absorption bed



10 13. A fumgation apparatus as clained in claim12 wherein the extraction
means i ncl udes an exhaust stack positioned vertically above the nodule, the
upper nostwo ez/ea7oml of the exhaust stack being fitted w t hPERT@dH1/AISBP user
and appropriate rain guard, and the exhaust 15 stack being arranged to
recei ve the extracted gases whi ch are sHi‘pped of fum gant 14. A

fum gation : ai Yo N h rein
the nodule 1Is %lltq%deje?j W|t baa%%&%rﬁﬁfl g fslntgllq: |arreter L?%)gégﬁsm%

i ndependent’drptcoanqnﬂttedalaw anfap@dwmate fayitgarnion t ghsmbrdscorarecbers to

A 1 umi gat| GRS OB SUe em | Roahy At (REpHe el o b 2 T

-wherein thedmstl @ Iﬂﬁfsldespa’:\rﬁ umfgaﬂhesarrmium aptiidet epbing raples wo t
and power supply switches for m xing _fans, exhaust fan and val ve actuators.
30 16. A fUiRaER | | SReappRFaPds PErte| Afndd ¢ nTR¥ P 6ne BRUEhFIHIRERI G ai s

Twherein the,ymdiy e | 8og¢ ovhded o SbanRaLil onse adapd edybay bes opgicat iyl ¥

coupl ed toget 2/ 03797 - PCT/ AU01/ 00839 1/. A fum gation
appar at us aﬁsuoérai'rmui in Ehalone:LGewhmpéem asévesalpcﬁmnm;ra’anrmi udksibesrs

f um gant ans nd ?second g on i ncl u?es th m gant extraction
and 5 absor%p][ nB&hH8. 155 PR SF At ﬁgcﬁ |h?:| VG E%he

steps of prswagdé@go@ fuaingatetaanap@ﬁr at UsuinAgbedony @ﬁ)@’?g‘e‘ién;l-o adpteed to
renovably attach to a fum gation chanber, funigant in extraction and

absor pilon FrewrEabemg fopdehEsyel) @GN eghaBbERe gl eecond part of

the module can be moved to each fumigation chamber in
sequence so that extraction and absorption of fumigant can
occur. While this is happening, some of the chambers
where the steps of fumigation, extraction and absorption
15 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
while minimising the capital cost of the equipment used.
Now that several preferred embodiments of the present
20 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
prior art:
1. The fumigation apparatus is adapted to be
25 positioned on a wall of any enclosed space and thus is
relatively convenient and uncomplicated to fabricate;
2. The fumigation apparatus is relatively
effective in fumigating produce; and
3. The fumigation apparatus is “environmentally
30 friendly” in its fumigation and discharge of the fumigant.
Effective fumigation of produce by skilled operators
would allow for the safe treatment of material in situ and

may eliminate the possibility of insects or vermin



| ocating the produce to be fumgated in the fum gation chanber 15 attaching
the nodule in or at an opening of the fum gation chanber; providing a flow
of a funmvw@n2/01797 t he fum gation chanber via the fum gant PRFAUOKAEAS .
extracting a majority of the fum gant f{imthe 20 chanber via the fum gant
extracti on neans and absorbing substanttalTy all of the extracted fum gant

on the absudiiihdeanse iHe AnwBLbRMeok,f WH ading Prodypsrtaal udiregst he
steps 25 of a providing a fum gation apparatus inclTuding a first portion of
a nodul e addp edovntr¥nmdvabtonbaminated ®riogvasat i oAhdBanbeyent Lo ggan

i nl et nmeans_being operati o th | .partian;. 3Q.locati t he
pr oduce tos%%g 1ucg1e ga egﬂfl%g%%e %}ng}:%gﬁ C 5%%?%@% at%%:gr?g tgllﬂjé—i%fi 1?:lsl-'[%g

. portion in pfesdntantephnotegef dlwnd wigat eahaakanbarsalt WO 82£88¥9and 20
PCT/ AU01/ 00839, providing a flow of a fum gant to the fum gation chanber via
the funPgariRY @Em%%g;b%?%{??H?ng a second portion of the nodul e adapted

to renovably att@ehsd 0 diie fdd StnPOfhd Orf URh gaNt o gxEEAEEERN thad the
absorption nmeans being operatively coupled to the second portion;

extracting nveploior y s aHdghmh@aedof r b tHieSeorbbREe vited t Narigkigas
extraction Jle@ngod8ffcations other than those specifically described.
For example, the source of fumigant need not be located on
10 a mobile vehicle such as a utility truck but may rather be
mounted onto the exterior of the module itself. The
invention need not be restricted to methyl bromide as the
fumigant but rather extends to any substance which is
suitable in fumigating produce and thus killing pests,
15 parasites, insects, or vermin. The invention need not be
restricted to the specific shape or constructional
features described and may, for example, not include the

exhaust stack.
All such variations and modifications are to be
20 considered within the scope of the present invention the
nature of which 1is to be determined from the foregoing

description.



absorbing substantially all of the extracted fum gant 10 on the absorption
means. 20. A nethod of fum gating produce as clained in claim18 or claim
19 wher ewO 8893d9f uni gant extracted fromthe chanber is abB6TH&E1/H834Nn
absorption bed. 15 21. A nethod of fum gti_ng produce as clainmed in claim
20 further conprising washing at | east rt of the absorption bed to renove
the absor befhd usl£ond . ddfining the invention are as follows:
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" 10%& (- 91 b FEIN  ~ @f 10% % 109%& ()-yl0%& ()-Y
4Nﬂ0%&() T10%& ét +AEOYEn( Imeand 18¥66& Keing operatively coupled to

the module to remove a majority of the fumigant from the

fumigation chamber; and
absorption means operatively coupled to the
15 extraction means, the absorption means being designed to
absorb substantially all of the fumigant extracted £from

the fumigation chamber.

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

the fumigation chamber.

3. A fumigation apparatus as claimed in claim 1 or claim 2
25 wherein the absorption means comprises an absorption bed
including activated carbon to which at least part of the

extracted fumigant attaches.

4. A fumigation apparatus as claimed in any one of the

30 preceding claims wherein the module is adapted to be
attached to a source of the fumigant which is directly
associated with a heating source, the latter used to

convert the fumigant into a gaseous form.
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5. A fumigation apparatus as claimed in claim 2 wherein the
fumigant inlet means is adapted to detachably couple to

a mobile source of the fumigant.

6. A fumigation apparatus as claimed in any one of claims 2
to 5 wherein 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

10 to the fumigation chamber.

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

15 the contents of the fumigation chamber.

8. A fumigation apparatus as claimed in any one of the
preceding claims wherein the module when positioned in
use 1s secure against the passage of fumigant and 1is

20 fitted with external locking cam devices.

9. A fumigation apparatus as claimed in claim 8 wherein the
module when positioned in use is secure against the
passage of fumigant and gases by an inflatable seal.

25

10. A fumigation apparatus as claimed in claim 9 wherein

the seal can be inflated by means of a compressor fitted

to the module.

30 11. A fumigation apparatus as claimed in any one of the
preceding claims wherein the module is provided with a
plurality of mixing fans adapted to circulate fumigant

and gases within the fumigation chamber.
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or claim 19 wherein said fumigant extracted from the

chamber is absorbed on an absorption bed.
15
21. A method of fumigating produce as claimed in claim 20
further comprising washing at 1least part of the

absorption bed to remove the absorbed fumigant.

20



