-1- A Portal Apparatus and Method for its use Field of the Invention The
present invention relates generally to fumgation 5 apparatus. The

i nvention can be used in the fumgation of any type of bulk material or
product which may contain pests, insects or other vermn and which
therefore requires fum gation. Background to the Invention 10 Many bul k
mat eri al products such as grains or otherl-agricultural products contain
pests, parasites, insécPerdal dppararesmand Medhhoas floar idsamslee borers,
lice, ticks, fleas or termtes. It is convenient to fum gate such bul k
materials in situ so that nultiple handling in a further 15 treatnent

process is not required and befwi&ld her godsini&a¥€ot hei r geographi c region
of origin to prevent the spread of insects and verm n. Fum gation devices

for bul k material §hgr @dasewt iimvarie air trehates nyenesapliacémeundioad veavy,
i npervio I t or. 0t h verin rficl ver ri.al.s

foll owedu%y %g’ﬁgégglg‘%t acrfréllet irlgj:]veﬁ}outoodxicgargaééﬂlg%vgu% etrtpl%t @gﬂblgfi‘%l%é)tn toof
fum gate theaagvetgoe gaddshul ¥ seiteriagpl beatponsua: f winigat i ey charerircan
be devel oped using a B flexible cano or bl anket supported by a frane
structure. 2B%€4Frent:TtHods oF fBE%@éti&@QﬂM%r PAnk8R&Chr e tEAFGE OTE
ineffective atqfukky ehiTyRati-pg insect infestation since no mxing of
gases with bul K material s can occur, and highly dangerous from an
occupational health standpoi Rackgnepad ke FhecInyeadifor effective

fum oating are SOUENY TP RENhErs BRRALEN, ShmsEner G e natos ol

because t hi sagascustaraQz@iedeplsetddigtain pests, parasites, insects or

other vermin, such as for example borers, lice, ticks,

fleas or termites. It is convenient tc fumigate such bulk

materials in situ so that multiple handling in a further

15 treatment process 1is not required and before the goods

leave their geographic region of origin to prevent the
spread of insects and vermin.

Fumigation devices for bulk materials are known in

the art that involve placement of a heavy, impervious

20  blanket or other covering article over the materials

followed by subseqguent additicn of toxic gas flow under

the blanket to fumigate the covered goods. In some

applications a fumigation chamber can ke develcoped using a

flexible cancpy or blanket supported by a frame structure.

25 Current methods of fumigation under blankets are crude,

ineffective at fully eliminating insect infestation since

ne mixing of gases with bulk materials can occur, and

highly dangerous from an occupational health standpoint

since the gases used for effective fumigation are

30  extremely toxic. Subsequent atmospheric discharges of

fumigant gases, for example methyl bromide, are highly

undesirable also because this gas 1s an ozone depleting

substance.



substance. -2- Summary of the Invention In a first aspect the present

i nvention provides a fum gation chanber portal apparatus for use with a
fum gati on chanber which at least in part incorporates a 5 flexible canopy,
the portal apparatus adapted to be seated on an underlying structure and
arranged to be positioned between the canopy and the underlying structure,
the apparatus conprising: a barrier havi-Bg an enl arged central portion
such 10 that the barrier redmwﬂmdnyrnﬁgﬁherﬁnﬁaqpﬁqawnthe centra

portion to one of p05| e_edg s; at le .one _of, a si as
inlet pipe and a s?ﬁgle %gﬁit ﬁ?g ¢ ?ﬁ%SSP &@Wﬂ& é”ﬂl%ﬁ%%%%g?o pass
entirely threughgtheohar rirefmpsy | Sﬁof@élﬂ akpbhgadugas by tigdt seatnhackoss
the barrier such that in use the inlet pipe allows a flow of a fum gant

into the funfyaiPehioBh&ivaErreandtheh ot ekeditpeinl Fowd theceenpvaledf 2a
fl f f f
ow 0O Efunkgégﬁbﬁéo%bhggg u%%%a§k9H61 %ﬁﬂﬁ{é%arrl 5§?%én9058é GSted .

ext endi ng al ong an outer fi pher ween sal opposite
edge portionsp tdme us@arl%gngustacetadap&aﬂiterbengedtamidbéepmﬁuhlbhed

fl exi bl e can to_provide a as tight bet ween . sai d aratus and

sai d canopy. 8%¥8 EIOﬁKSf 528 Eytlaﬁg SEEF rEBﬁ@QEyﬁﬁg r P&k BEEHFS’ZStB8XiC
gases fron1tggpgygtggtb@mp@ﬁg@g§s in the fumgation chanber will pose any
occupational health risk to operators of the fum gation apparatus during

processing, whil edt RBLHEBE bBA¥EBAd ¥y &ndrgsicde thetpatt Aodppar asush I n
one fornyg t he,gealhngpsyr l@%ef@yﬁég@”iﬁnﬁéﬁgh§Qm@@{§%nfr@ﬁreﬂgegekgrbgln

the underlying structure to form
portion to one of opposite edge portions:

at least one of a single gas inlet pipe and a single
gas outlet pipe, the or each pipe disposed to pass
entirely through the barrier whilst maintaining & gas-
15  tight seal across the barrier such that in use the inlet
pipe allows a flow of a fumigant into the fumigation
chamber and the outlet pipe allows the removal of a flow
of fumigant from the fumigation chamber; and
a sealing surface extending along an outer periphery
20 of the barrier between said opposite edge portions, the
sealing surface adapted to be contactable with the
flexible canopy to provide a gas-tight seal between said
apparatus and said cancpy.
Provision of a gas-tight seal reduces the risk that
25 toxic gases from the fumigation process in the fumigation
chamber will pose any occupational health risk to
operators of the fumigation apparatus during processing,
while they may be standing alongside the portal apparatus.
In one form, the sealing surface can have outer
30 margins arranged to join the underlying structure to form
a smooth transition region between said sealing surface

and the underlying structure to allow formation of a gas



a snmooth transition region between said sealing surface and the underlying
structure to allow formation of a gas -3- tight seal by the flexible canopy
at said transition region(s). The sealing surface can be generally
arch-shaped. In sone enbodi nents, the outer margins of the arch-shaped 5
surface are tapered or curved asynptotic with the wunderlying surface at
the snmooth transition region. The sealing3surface can be arranged to
accommodat e tagétor spole Wi ghts thiereidnle o gatain tde fdaexi biteacaispyn in
cont act mﬁthrgheo% aling surface. The sealing surface 10 may be generally
pl anar. The segﬁlng QUrface can be arranged to accommbdate one or nore

el ongate flexible Twei ghtsinknsaemecenbadi BeNYSnct-Re 1RARL-BL séaRabBe Ofrra
segnent shape when viewed in elevation. 15 In some enbodi nents, the porta
appar at us caf®fgrt BBPCdEBRPEFse HIf ogérporerghnhavehg EiF oaten-stielsce

that = 1noorpanakase Of-.SUPPeLLs obhe Seal Lagysyrface.prdan ionel syglace,

and wherein the barrier conprises at least oné pan that depends fromthe
i nner surfacenokrflyenguterfa2@ porthensmbntonerenbadinentregtiba.barrier can

conprise a pluralj of panels that are spaced-apart al ong the inner

surface of the outz%¥p6¥?ﬁdﬁ¥JTﬁﬁr ?C%aéﬁnpgﬂ%laléﬁnﬁ 'ngPSFQEWPHﬁte
arranged to o8 suppQite thei panel cRartbe underdpding spef acexibNeORBnopy
enbodi nent, the portal apparatus can conprise a base disposed under the

barrier, thelBas®MBeichg ¥idrhekhe f poml Andeborfablece metle? i apaihdgasradges to

assist widh phe provision of,a gasti ght sgal belyegn tlhe partrier, ang the
arranged to accommodate one or more elongate flexible
welghts.

In some embodiments, the barrier can be of a segment
shape when viewed in elevation.

15 In some embodiments, the portal apparatus can further
comprise an outer portion having an outer surface that
incorporates, or supports, the sealing surface and an
inner surface, and wherein the barrier comprises at least
one panel that depends from the inner surface of the outer

20  portien.

In one embodiment, the barrier can comprise a
plurality of panels that are spaced-apart along the inner
surface of the cuter portion.

The or each panel can have a projection arranged to

25 support the panel on the underlying surface.

In one embodiment, the portal apparatus can comprise
a base disposed under the barrier, the base being formed
from a deformable material and arranged to assist with the
provision of a gas-tight seal between the barrier and the

30 underlying surface.

In one embodiment of the portal apparatus, the

sealing surface can be deformable to assist with the



30 underlying surface. In one enbodi nent of the portal apparatus, the
sealing surface can be deformable to assist with the -4- provision of a
gas-tight seal between the portal apparatus and the flexible canopy. In
anot her enbodi nent of the portal apparatus, a sheet of deformable nmaterial
can be di sposed on the outer 5 portion, and an exposed surface of said
sheet can formthe sealing surface of thé&-apparatus. In these enbodinents
ment i oned abpveyishendefforamad e timhttersed 1 Usedwean beeapoohpiessipbiretiusyer
of foam 1In sogetﬁnbgginegas, the barrier can include one or 10 nore
further fumi gant “i'nl ét§76r 6utFBPEYIn a second aspect the present

invention providesia 4nptgati empasserly iofcl vdengiofedl a dgpagation a
chanber incorporating at least in part a flexible canopy, and 15 (b) a

portal appar 8P8STa@dptdaf AEdel s dpd iRl bhl aRanumderd yARRF &t rafet bhe anger
arranged 4 0 B PoShi | aneM DEINERR..d N, GANADY, AN, fesHnder LYhng shi ielure,

t
t he apparatus conprising: a barrier having an enlargéd central portion
such 20 thatethénbasnirérnceediicebei apheirghtisnovi ng fromthe central

portion to one of posite edge portions; at.|east one of fum_gant . gas
inlet or outlet d?gpgggééiﬁ HEiSerte e i 4 e?b?%eangﬁ/§e¢%6Wa5gea
fum gant intgatheikumigaki eanchanhercapdetRepaut ek et-0 025 raklow t he renoval
of a flow of fum gant fromthe fum gation chanber; and a sealing surface

ext endi ng al ong anlBueemeperiphempentst, thes bRArIFéFrhealeet GBI opPosicte
edge po@kjonﬁoréh?urther fumigant inlets or outlets.

In a second aspect the present inventiocon provides a
fumigation assembly including:
(a) a fumigaticn chamber incorporating at least in part a
flexible cancopy, and
15 (b} a portal apparatus adapted to Dbe seated on an
underlying structure and arranged to be positioned between
the canopy and the underlying structure, the apparatus
comprising:
& barrier having an enlarged central portion such
20 that the barrier reduces in height moving from the central
pertion to one of opposite edge portions:
at least one of a fumigant gas inlet or outlet
disposed in the barrier, the inlet fo allow a flow of a
fumigant into the fumigation chamber and the outlet to
25 allow the removal of a flow of fumigant from the
fumigation chamber; and
a sealing surface extending along an outer periphery
of the barrier between said opposite edge portions, the
sealing surface adapted to be contactable with the
30 flexible canopy to provide a gas-tight seal between said
apparatus and said canopy.
In some embocdiments, the fumigation assembly can be

entirely defined by a flexible canopy, whereas in other



seal ing surface adapted to be contactable with the 30 flexible canopy to
provide a gas-tight seal between said apparatus and said canopy. In sone
enbodi ments, the fum gation assenbly can be entirely defined by a flexible
canopy, whereas in other -5- enbodinents, the assenbly can conprise a silo,
shed, warehouse or the |like which has a wall portion which at | east
partly conprises a flexible canopy. In sede enbodi nents, the or each

fum gant inl enpsfivents, outhet (8psamplyonpeinse campirpeewhachspasses serti,rel y
t hrough t he rrier to allow fluid c ni cation be en either side of

t he barrier.ggﬁeégFﬁFrd”hsog%tlﬁﬁg 6@E§% t%Fﬁvé%twﬁi pF&WFdéglaWhh%Qhég of
installing altdstgpattgascpaptikBsasf gmegabiencahBpghanber which at | east
in part incorporates a flexible canopy, the gas port adapted to be seated
on an underlying &BréefRerenandlBerhfgetinfoCbecpesi fLBAgdNbetReER (Bheor

canopy = and &B@zee%s'yhag Sttt and yhsse dhecgas,pocl, coppiisgs: 15
a barrier having an enlarged central portion suc t hat e %arrler reduces
i n hei ght novhnguffhormhehebgenteal toporilom ttdudke ofrmroppiositiscredgetween

portions; at least one of _.a fum gant gas inlet or outlet disposed in the
barrier, thee%ﬁﬁgf F683|PBMF59P%gﬁF6?ga 20 fumigant into the funigation

chanber and the outhet: tin@atd owsbherr emvabroteat f liOWeaft ifom ganti f£omst he
fum gation chanber; and a sealing surface extending along an outer
periphery ofethedb&dr ik etlieeh 3aifdngppedi t@aedgerporiti ons fulthgation

seal [ ng 13ur T aggnadartag &0 e coplactabl e With the Liexlple cAngRY.i81e

provide a gas-tight s tween sai d
canopy, the gas port adapted to be seated on an underlying

structure and arranged to be positioned between the canopy
and the underlying structure, and where the gas port
comprises:

15 a barrier having an enlarged central portion such
that the barrier reduces in height moving from the central
portion to cone of opposite edge portions:

at least one c¢f a fumigant gas inlet or outlet
disposed in the barrier, the inlet to allow a flow of a

20  fumigant into the fumigation chamber and the outlet to
allow the removal of a flow of fumigant from the
fumigation chamber; and

a sealing surface extending alcocng an outer periphery
of the barrier between saild opposite edge portions, the

25 sealing surface adapted to be contactable with the
flexible cancopy to provide a gas-tight seal between said
apparatus and said canopy

wherein the method comprises the steps of:
disposing the gas port between the flexible canopy
30  and the underlying structure; and
retaining a lower edge margin of the flexible canopy
in contact with the sealing surface of the gas port to

form a gas tight-seal therebetween.



apparatus and said canopy wherein the nethod conprises the steps of:

di sposing the gas port between the flexible canopy 30 and the underlying
structure; and retaining a | oner edge nmargin of the flexible canopy in
contact with the sealing surface of the gas port to forma gas tight-sea
t herebetween. -6- In one form the nethod can further conprise the step of
| ocating weights on the | ower edge margi nof the canopy to retain that
edge margin in confacong thrihetgeakhehgodsuoprhafertAsrancmptrésnatheestep
wei ghts, adhesives, . clips, .5,ties or_,other types of fasteners y be used
For this “pUPBosEeaF ASnGEHERCFORR, (e TRTESEn T HorSEoRBE S8 EHY
steps of: proyi didighin sARALh ddaNShkiren nf egh o ppiaeen,y PpRosiHe stBishdes
of the portal apparatus and the underlying structure; and retaining the
| oner edge nBFEFACHF t HE cahopyteanatérneadc wWaitohine t3 AR EVOR  r 66iBR t O

cause a gas-tight oéeékhéﬁroéﬁpégaknir%ngEFQerﬁ%gP”tel5u£th - fepoL the
nmet hod can further conprise the steps of: locating welights on the |ower
edge nmargi n pfirphee.canopy to retain that | ower edge margin in contact with

the transition region. an alternative t ights, 20 adhesives, clips,
ties or other type nan$§§?5n29§mwa§ e™ f nt%?§t$%?p6§@PrFﬁeatk§urth
aspect the pgesgptcorhnvention provides a nethod of fum gating a product

| ocated in a fum gation chanber, the nethod including the steps of:
providing a smecoth Transition region betwsen opposite

10 sides of the portal apparatus and the underlying
structure; and

retaining the lower edge margin of the canopy in
contact with the transition region to cause a gas-tight
seal across that transition region.

15 In that form, the methcod can further comprise the
steps of:

locating weights on the lower edge margin of the
canopy to retain that lower edge margin in contact with
the ftransition region. As an alternative to weights,

20 adhesives, clips, ties or other types of fasteners may be
used for this purpose.

In a fourth aspect the present invention provides a
method of fumigating a product located in a fumigation
chamber, the method including the steps of:

25 providing an inlet and outlet port in the fumigation
chamber, wherein at least one of said ports is installed
using a method according to the third aspect;

operatively coupling fumigant introduction and
extraction apparatus to the portal apparatus;

30 fumigating the product by providing a flow of a
fumigant to the fumigation chamber via the inlet port; and

extracting a flow of the fumigant from the fumigation

chamber via the outlet port.



25 providing an inlet and outlet port in the fum gation chanber, wherein
at |l east one of said ports is installed wusing a nethod according to the
third aspect; operatively coupling fum gant introduction and extraction
apparatus to the portal apparatus; 30 fum gating the product by providing a
flowof a fumgant to the fum gation chanber via the inlet port; and
extracting a flow of the fumi gant fromthé& fum gation chanber via the
outlet port. -7- IﬁnomﬁmenbddMMNmntihehﬁemhaéddnﬁwmnh@mnpom§e$8eheth@teps
of : providin contr apparatus for at |east one of the fum gant
introduction ﬁﬁ eX raction apparatus; and 5 controlling at |east one of

the flow of fum gaptoviathgduead ront Gprexis agbedakr amadthespor b €Sk nender
operation of the control apparatus. In one formof this nethod, the

control appaf#Rii§ansed E4ABELAC0aPRE e¥SSanblyn BOPPAAGHE / eRBEdi ment, the
met hod cap f“”“”cSHQPB!LﬁﬂgthaetStl%%s‘%f 8H8p| ﬁ”%h% FE oy, of, f”'%hﬂ&gtan't”

direct association wth ating source, atter used to conv
fum gant intonargdseeds fotm Imwcn&xﬁxﬁmmedth@mheathﬂgaS@@m¢esusedndam be

| ocated inside the. 15 f ation cha in use. The heat e

transferred ?Ber?ﬁéoPuﬂ ﬁh agngfggbﬁgﬂ?%%%ﬁﬁe Peoﬁﬁofgﬁf tRhnthis
anbi ent air.nbansame Qrmodlmz%lof dbsanethed, ukhe squnce wsedy fogithe
flow of fum gant is a nobile source of the 20 fum gant such as a notor

vehicle on wAPEf™AL Fumi gant vessel is nounted. In one embodinent, the
met hod Gan further ﬁ0®%ésgﬁbodiment, the method can further comprise

the step of suppilying a flow of fumigant in direct
association with a heating source, the latter used to
convert the fumigant into a gasecus form. In one form,
the heating source wused <can be located inside the

15 fumigation chamber in use. The heat energy transferred to
the fumigant assists it to become more buovant than
ambient air.

In some embodiments of tThe method, the source used
for the <£flow of fumigant is a mobile socurce of the

20 fumigant such as a motor vehicle on which a fumigant
vessel is mounted.

In one embodiment, the method can further comprise
the step of dispersing the fumigant in the fumigation
chamber. In one form the fumigant can be dispersed in the

25 fumigation chamber by a dispersion pipe system in use
located around the product to circulate fumigant and
gases. Such an arrangement allows more even and thorough
dispersion of the fumigant and gases as they enter and are
dispersed in the fumigation chamber.

30 In one embodiment, the step of extracting the flow of
fumigant can be accomplished by use of a contra-rotating

fan.



the step of dispersing the fumgant in the fumgation chanber. In one form
the fum gant can be dispersed in the 25 fum gati on chanber by a di spersion
pi pe systemin use |ocated around the product to circulate fum gant and
gases. Such an arrangenent allows nore even and thorough dispersion of the
fum gant and gases as they enter and are dispersed in the fum gation
chanber. 30 In one enbodinent, the step of-extracting the flow of fum gant
can be acconpli shednbyouse sofbaiigmntt aofot abengnethnd -&  Ifmrde tamgpdianment

of the metho f, fumgating a product, the step of .extracti the flow of
f uni gant cangrggufgrlo <d %@e?hggsfﬁﬁngﬂﬁfgﬁug?%gfzogtfi p@%“b%%nﬁycan

absor bi ng t hgef ufd gadiediSbRg @ aBsepptd PNpappacahys H epekabkvel yagoupl ed
to the extraction apparatus, the absorption apparatus being designed to
absorb subsPRAACFRLRY altheof HUd deurh gantliekt raket edPPPoRTinE  RORPGaLLSN

chanber. 4 n gne. for he LRt aggﬂiat . ConpL | bsorpti on
bed incIudingBag%ingég c§§%§%e%0 ?g)mhlc a%Q?%%§€l%§rt£%?§%%gugktr%g%ed
fum gant attabhesptiAdvant agesustyssuchhaldqm gatdsiabsat pti aw st epbsorb

revents fum_gant or .fum gant . by-products _to. escape t a sphere. | n one
gnbodinent, ?ﬁgshgpﬁéagg?gfﬁi%ggPEngggeprSBW&Pan g 8§grﬁﬁ&gﬁeP?58Wergg t he
step of provifdingaaibhownatpkhe sty ippedrgas, | phe Eb§ofgﬂlgﬁt59@a%ﬁﬂﬁger-

In one arrangenent, the stripped gas can flow into the fum gation chanber
via the port &RNapraPatids &t t Hosghct koot ked  Idr¢latertent et t het edr cppbangas

can f1owd nt pot ggéggﬁg?ggeég%gge Besenkogated Hadet ARgLART JReLELRR Of

Advantageously such a fumigant absorption step
prevents fumigant or fumigant by-products to escape to
atmosphere.

In cne embodiment, the method of fumigating a product

15 can further comprise the step of providing & flow of the
stripped gas inte the fumigation <chamber. In c¢ne
arrangement, the stripped gas can flow into the fumigation
chamber via the portal apparatus, although in other
arrangements the stripped gas can fiow into the chanber

20  wvia a hose located under another portion of the flexible
canopy, for example.

In one embodiment, the method ¢of fumigating a product
can further comprise the step of controlling a flow of an
inlet gas to selected parts of the fumigation chamber. In

25 one form of this, the inlet gas may be either the fumigant
or a displacement gas. The displacement gas can be
stripped gas.

In one form, the step of controlling the flow is by
the operation of a flow control apparatus comprising a

30 manifold and a wvalve assembly. In one arrangement, the
manifold can have a plurality of outlets and the wvalve
assembly may be arranged to control the flow through at

least one of the ocutlets. In other arrangements, each



I n one enbodi nent, the nmethod of fum gating a product can further conprise
the step of controlling a flow of an inlet gas to selected parts of the
fum gation chanber. In 25 one formof this, the inlet gas may be either the
fum gant or a displacenent gas. The displ acenent gas can be stripped gas.
In one form the step of controlling the flowis by the operation of a

fl ow control apparatus conprising a 30 ménmifold and a valve assenbly. In
one arrangenmghtlethe Magni flolee cap hageregsliveal italof ousterslandithéedal ve
assenbly may. B% arranged to control the flow through at |east one of the
outlets. In other arrangenents each -9- outlet may have a respective val ve
assenbly fitted theretre émbodtmenbodientnetied mebhodfwedhdtr theprise
conprise the ste of using a nonitoring apparatus to nmonitor the 5

concentrati on*6f F1HR gaht USH¥he® f BRNGAATon deairatih GRe TP O¥ hehe

moni t or i ng aegﬁe%%a@%ncwmf&ﬁl o h M ganty e S@%L?Qeléﬂd Sekeedd on Rt er
unit operatively coupl ed an ou Iet of the portal apparatus. In a fifth

aspect the ppégeﬁprmmvéhﬁl6wqmﬁmnun§s&pp@ihﬁuﬁn@ﬁn|@mm§y$$enacénpﬁgshng:

it
sSsernty o APACHERT Aol D20 LIEIGMITELS, S (B 0

configuratioantﬁuEQQEIMe ahelgoft@m/@bpgaatbeon1the fum gation chanmber via

a first inlet and to direct the return of that flow of gas via a first
outlet to the funi§atifon: chahbeFPeshd Giif aPEREBAE ‘O0RMNTd@ at P ieeT edei ve

a flow ofy gaguhigathe Lyoigat Lonpr¢hapher into the first inlet, to pass
that flow via a

(a) a fumigaticn chamber;
(b} fumigant gas treatment apparatus, and
(¢} an assembly for directing the flow of a gas, the
assembly operable in a first configuration to receive a
15 flow of gas from the fumigation chamber via a first inlet
and to direct the return of that flow of gas via a first
outlet to the fumigation chamber, and in a second
configuration to receive a flow of gas from the fumigation
chamber into the first inlet, to pass that flow via a
20 second outlet to the gas treatment apparatus from which
the gas then flows back to the assembly via a second
inlet, the gas then being returned via the first outlet to
the fumigaticn chamber, wherein the first and second
inlets and first and second outlets are arranged in fluid
25 communication in a single structure.

In one form of the fumigation system, in the first
configuration the flow passes from the first inlet to the
first outlet via a single flow restriction device, and in
the second configuration the flow passes from the first

30 inlet to the first outlet via two flow restriction
devices, each flow restriction device being part of the

assembly.



20 second outlet to the gas treatnment apparatus fromwhich the gas then
flows back to the assenbly via a second inlet, the gas then being returned
via the first outlet to the fum gation chanber, wherein the first and
second inlets and first and second outlets are arranged in fluid 25
communi cation in a single structure. In one formof the fum gation system
in the first configuration the fl ow pass€é-~fromthe first inlet to the
first outlet via aIS|mm3§HHRWW$E%¢t}cth@ngﬁaﬂani lanmceninion hersetdad a
conflguratlo%u%h atl % es fromthe first 30 inlet to the first outlet
via two flow restii¢tion” delli c8YPT&5¢H9 1 ow restriction device being part
of the assenbly. {i0-al fuRigkxtibnaspegberthe present invention provides a
fum gati on system conprising: (a) a fum gation chanber; (b) gas extraction
apparatus; 5 (c) §As EP8abHEAECApPEr aPBIT2EHF gas recircul ati on apparat us:

and (e) ah assenbly, ed.Lo,0 grg%hggg¥ugouple each of the gas

f‘r gggg

extraction, treatnen recircu atl apparatus in selective fluid
comuni cat i on, the(a$sgab|yeciﬁcobapm09|agparatasflasﬁ configuration, a
first inlet arrang d for  receiving of gas fraomthe funl t|on

chamber via the g e?ﬂ%ﬁﬁ%?ﬂpgﬁpﬁFﬁ?GQEdaﬁﬁ £RGTET We?o% %n&é&hfor

reci rcul atingst hecd owget  Ibceddwicded gasehrepRnthe fdd st repliebubattibe gas
source via the gas recirculation apparatus and in a second configuration,

a second out PEP2APERAgEd: FBLCpEIEENG YWed f FOWIENLg§asiPRom e PISESOLLN et
to the 3g comprising:

in a first configuration, a first inlet arranged for
receiving a flow of gas from the fumigation chamber via
the gas extraction apparatus; and
a first outlet arranged for recirculating the flow of
15 extracted gas from the first inlet to the gas source via
the gas recirculation apparatus; and
in a second configuration, a second outlet arranged
for passing the flow of gas from the first inlet to the
gas treatment apparatus; and
20 a second inlet arranged for receiving the flow of gas
from the treatment apparatus and for passing the flow of
gas to the first outlet;
wherein the first inlet and the second cutlet, the
second inlet and the first outlet, and the first inlet and
25 the first outlet are respectively separated by a second,
third and first flow restriction device and wherein in the
first configuration where there is only gas extraction and
recirculation, the second and third flow restriction
devices both remain closed and the first flow restriction
30  device alone remains open, and in the second configuration
where there is gas extraction, treatment and
recirculation, only the second and third flow restriction

devices both remain open.



gas treatnment apparatus; and 20 a second inlet arranged for receiving the
flow of gas fromthe treatnent apparatus and for passing the flow of gas
to the first outlet; wherein the first inlet and the second outlet, the
second inlet and the first outlet, and the first inlet and 25 the first
outl et are respectively separated by a second, third and first flow
restriction device and wherein in the fitkt configuration where there is
only gas extractioAnafde fecirelll aheoAunthetsevoadsand,t hhedakkewbly is
restriction _deyi aoth.r in _closed and_the first flow restr.iction_30
devi ce aloneare%%fﬁé %fgﬁﬁ&gﬁg X ﬁéséggbnaw%oﬁiT%ﬁﬂ%ﬁ}%ﬁl et hePs i s
gas extracti efipet feahmEnbyanthe riicidcuf Bdw ore sl y-1de second andat hiced
flow restriction, devices both remain open. -11- In one formof the

funi gation sYSFerP™ K& B3Iy IECA 18] i dsisEhb| §ndonpiasiiny ewp side
T-junction seehi fis BLenpipe ke, Deddie i reL Hlowdestpi dign deyiee at

a stem portion of each T-junction section, an erein one side ar m of
each T-junct Feacsdcbiohhisdj dilnedreeteiithépnt Heviseeond or third fl ow

restriction devices, |In_sone odiments of the fum gation system th

flow restriction dggiéﬁgm%rgmgg ﬁmﬁggﬁer?fyt&glv §318ﬂ£é0§e it 1 sp§§F t he
present inveplbenrpeevideson dd@imekhadeobabunhgateRgig produst in a

fum gation chanber_ which at |east in part incorporates a flexible canopy,
the nethod conpri$hng ERESEEEpSSBRCIsddtd iy vifd lori vt §as psRYares) aon
an underjlgyi n u r h ﬁﬁﬁﬁzp t [ T ! 15
positiogé% bg?agéﬁ ?ﬁg ggﬁ%g%Qgﬁgttﬁe%ﬁh er yi%é g%rgiﬁﬁfé, gﬁg %gﬁggﬁfs)
havi ng at | esBicbnetofieastudingagstrt incorporates a £flexible canopy, the

method comprising the steps of:
seating one or more gas portal(s) on an underlying
structure so that the or each portal is arranged to be
15 positioned  between the canopy  and the underlying
structure, the portal(s) having at least one of a fumigant
gas inlet or outlet, the inlet to allow a flow of a
fumigant into the fumigation chamber and the outlet to
allow the removal of a flow of fumigant from the
20 fumigation chamber:
operatively coupling fumigant introduction,
extraction and recirculilaticn apparatus to the gas
portal(s);
introducing a scurce of a fumigant into the
25 fumigation chamber using the fumigant introduction
apparatus;
extracting a flow of the fumigant from the fumigation
chamber wvia an outlet wusing the fumigant extraction
apparatus;
30 recirculating said flow of extracted fumigant to the
fumigation chamber via an inlet using the recirculation
apparatus; and

at the conclusion of a fumigation interval



gas inlet or outlet, the inlet to allowa flow of a fumgant into the
fum gation chanber and the outlet to allowthe renoval of a flow of

fum gant fromthe 20 fum gation chanber; operatively coupling fum gant

i ntroduction, extraction and recirculation apparatus to the gas

portal (s); introducing a source of a fumgant into the 25 fum gation
chanber using the fumigant introduction-ldpparatus; extracting a flow of
the fum gant fromthe fum gati on chanber via an outlet using the fum gant

extraction apparajus; .recirculating.said fl.ow of .extracted fum gant to
The “Tumtgat on chAREEr 0 BSatCERTEr UDg Liid Pae s o JETORTC apbaPacts:
and at the canshiystesnothambum;gati on interval -11la- preventing further

i ntroduction of fum gant into the fum gation chanber; providing a ‘
f uni gati on absor pt PERVAPPAF afud WIHIGH 18 S spdrtatavetyresapredwhbbchhas

funi gant ext paetkenyapparatiseq dir gﬁ%i @gmﬁgéhewegfcrge%%ﬂfaggmthg?

fum gant extraction apparatus to th um gati on absorption paratus; and
recirculating a floweftgag faontihe fuf ganhigdftabsoppti aheappamaastt o

t he fum gation,chanber using th recircul ation aratus until a ,

predeternineﬁxgﬁ%ﬁﬂ?OBf ?Bﬁ?ﬁﬁﬁ?shas%Beengéﬁsorggglﬂﬁ m°’he P%ﬁ?§8F98H

chanmber. In gppatetnxpfahbe nethod, the fum gant is introduced

continuously Into the fum gation chanber during the 15 fumi gation

i nterval . recirculating a £flow of gas from the fumigant

10  absorption apparatus to the fumigation chamber using the

recirculation apparatus until a predetermined amount of
fumigant has been absorbed from the fumigation chamber.

In one form of the method, the fumigant is introduced
continuously into the fumigation chamber during the

15 fumigation interwval.

In either the fourth or the seventh aspects, the
method can further comprise washing at least part of the
abscrpticen apparatus to decompose and/or remove the
absorbed fumigant. In one example, the absorpticn

20 apparatus can be washed with a scrubbing solution such as
sodium thiosulphate, to vyield one or more salts, for
instance bromide and sodium methylthiosulphate, from the
decomposition of methyl bromide.

In an eighth aspect, the present invention provides a

25 method of fumigating a product located in a fumigation
chamber, the method comprising the steps of:

- providing an inlet and outlet port din the
fumigaticn chamber;
- fumigating the product by providing a flow of a

30 fumigant to the fumigation chamber via the inlet

port



In either the fourth or the seventh aspects, the nethod can further
conpri se washing at |east part of the absorption apparatus to deconpose
and/ or renove the absorbed fum gant. In one exanple, the absorption 20
apparatus can be washed with a scrubbing solution such as sodium

t hi osul phate, to yield one or nore salts, for instance brom de and sodi um
met hyl t hi osul phate, fromthe deconpositildh-of nmethyl bronmide. In an eighth
aspect, the present invention provides a 25 nethod of fum gating a product

| ocated in a fum gation chanpber, the pethod conprising the steps of: -
provi ding an inlet éndCBHFFggybﬁgt fn theY ﬁﬂ%iéhtﬁ&?ﬁiﬁﬁﬁﬂﬁﬂt-g@ﬁniﬁ&ting

the product by pfOVidiQ@l@c%é@“’PB;@s 3@ ¢f ughgant ke gbhe chum-gakiep chamber
via the inlet port -11b- controlling a flow of a di$placenment gas to

sel ected parts of the fuaPgactonhehanpesansd; dhsplace the fumgant; an 5 -
extracti the fumgant fromthe fum gation chanber via_the qutlet port.
Some enbodi nment s of"th%xﬁﬁ?g%angf Eﬁ? a%ﬁﬁ%9¥£bec meantQFso%H§§8aFE8nstep
of controlling the flowhehredi sphacgaenticgas gsrdefined in the fourth
aspect. 10 In sone enbodi nents of the nethod of the eighth aspect, at

| east one of said pOrEsemsofageatEedusiig Bethethed dctordiagthoashect

met hod of the,third aspggt,. Brigef gﬁﬁ i ptdo W 1
hbtmﬁthstand?%g anySothe% For%gghhic %%a§£4ap?&%&%§$?§%§fsgggopg}ogrePgrred
forms of thedispéatemenwni §hsnew Befidedcinbede Bgpuway ekpexanple only, with
referena% to the In some embodiments of the method of the eighth
aspect, at least one of said ports is installed using a

method according to the method of the third aspect.

Brief Description of the Drawings
15 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:
Figure 1 shows a left, top, perspective view of a

20  portal apparatus in accordance with one embodiment of the



acconpanyi ng drawings in which: Figure 1 shows a left, top, perspective
view of a 20 portal apparatus in accordance with one enbodi nent of the -
12 present invention, the portal apparatus shown together wth various
addi tional valve and pipe fittings for use therewith; Figure | A shows a
right, top, perspective view of the 5 portal apparatus of Figure 1; Figure
2 shows a further perspective view of thel2apparatus shown in Figure 1, the
appar at us fipredentt hiavenekeer nath¢ ayerrtofl a agefaoratats e siawer | abgeFhgure 3

shows a furt perspective view of .the . 10 apparatus shown in Figure 1
during use, ?ﬁ%hagﬁggéﬁﬁé ggﬁégégaa%n‘ﬁgéﬂﬂﬁFﬁBaEFH% i%ﬂg%ggﬁ8py§%%idﬁ?e 4
shows a perspeetéversechematic view of a valve assenbly in accordance with

one enbodi ment of the invention. 15 Figure 5 shows a schematic fl ow
di agram of an appa?af@s foflPisi gatitita Pratucke sPagt Bve uri gunetwhBA in

a first qpnfﬁgyggiiQﬁpagggugogfap§gﬁpgn%;the fum gant when in a second
configuration, the apparatus shown“in the first configuration only in

accordance with olegenmbodi neritows20 aof fuhehprespatspaventé owids gwe 6hshows

a schematic flow di agramof an apparatus r fum gating a product using a
Fumt gant. whefPERFE BT BEPCorft it on - ahder GPRAKGHB g T8 viber oF
fum gant in aexsecond copbiguraki @Brothepappakatusashown in 25 the second
configuration onlg in accordance with one enbodinment of the present

i nvention; Fi gur e 79%hdws’ t & Affparat G8rbheFi garesBeWhbYe usEP' o ©fcofitPol a
flow of 13 di spbArerBOt Gas.4 0 1$€! @GLedePait Sy ing use, the apparatus

engaged in use with a flexible canopy.

Figure 4 shows a perspective schematic view of a
valve assembly in accordance with one embodiment of the
invention.

15 Figure 5 shows a schematic flow diagram of an
apparatus for fumigating a product using a fumigant when
in a first configuration, and for absorbing the fumigant
when in a second configuration, the apparatus shown in the
first configuration only in accordance with one embodiment

20  of the present invention;

Figure 6 shows a schematic flow diagram of an
apparatus for fumigating a product using a fumigant when
in a first configuration, and for absorbing the when
fumigant in a second configuration, the apparatus shown in

25 the second configuration only in accordance with one
embodiment of the present invention;

Figure 7 shows the apparatus of Figure 6 when used to
control a flilow of a displacement gas to selected parts of
a fumigation chamber using a manifold and valve assembly.

30 Figure 8 shows a top, perspective view of the a
manifeld and a valve assembly of Figure 7 in accordance
with one embodiment of the present invention, the manifold

and valve assembly also shown attached to a portal



a fum gation chanber using a mani fold and val ve assenbly. 30 Figure 8 shows
a top, perspective viewof the a manifold and a val ve assenbly of Figure 7
in accordance wth one enbodi nent of the present invention, the manifold
and val ve assenbly al so shown attached to a portal - 13 apparatus which is
in accordance with one enbodi nent of the present invention. Mdes for
Carrying out the Invention 5 Referring tolihe drawi ngs, a portal apparatus
is shown inaPbguptus andi ¢ guse A eheofkdrncef wartlar cheshapetiingpe of
fitting 10 m@hgh Eg gggitioneg,on an underlying surface in the formof the
surroundi ng grouﬁd 12 WhBH St Clise the pipe fitting 10 is attached to a

fl exi ble canopy 10 side 14 of a fum gation chanber, which in the enbodi nent

shown is in the formof a flexible canopy tent 16 which is also placed on
the surrounding ground ModeseferLanryime quht Ehandentd®™s for funi gation

of goods g s usefulaeléghfﬂ | 0s} n&&oogﬁa%ﬁa@,ungs%r g?p%Pgarar%itﬁ%’ tar 15

exanpl e goods on pallets, and even whole shirppi ng ‘contal ne W t h openabl e
end doors. Tehberma Fagutieght arfduriiigatriconlZchambeforthhefsadesrid-ehaphd

flexible cano tent, 16 are.each, normally engaged with the surroundin
ground 12 bySthe prAcehdnt of weigis 1h ©68 forst S0 26%calraar gang
snakes" 18 | egatgdeal angnthe Jraneymmgie Mﬂd’(ﬁ{@i"m{ egtOMR019f tHgeh! exible

canopy sides 14. The sand snakes 18 are tubes filled with a relatively
heavy materPaf $héh RPDehehtsa8d 1 and whtehcard &lorigaf beahdle depbPREDI e.

(convexty) 176h L e st 1 aundrRe Bround T2 5 ot o G Chr o shibe SRdPWRERR has
a surface fasege®2. ibnin the form of a flexible canopy tent 16 which is
alsc placed on the surrounding ground 12. The use of
flexible canopy tents for fumigation of goods is useful
for enclosing goods of an unusual shape or size, for

15 example goods on pallets, and even whole shipping
containers with openable end doors. To form a gas-tight
fumigation chamber, the sides 14 of the {flexible canopy
tent 16 are each normally engaged with the surrounding
ground 12 by the placement of weights in the form of so-

20  called “sand snakes” 18 located along the lowermost
perimeter region 20 of the flexible canopy sides 14. The
sand snakes 18 are tubes filled with a relatively heavy
material such as beach sand, and which are elongate and
deformable.

25 The pipe fitting 10 has a planar portion 21 which is
curved upwardly ({(convexly) from the surrounding ground 12
into an arch shape and which has a surface face 22. In
use, this surface face 22 is sealingly contacted with the
flexible canopy side 14 by the placement of a number of

30  sand snakes 18 along the lowermost perimeter region 20 of
the flexible canopy side 14, which can be lapped over a
few times and the sand snakes 18 rested thereontop. The

sand snakes are able to be bent to mimic the shape of the



use, this surface face 22 is sealingly contacted with the flexible canopy

side 14 by the placenent of a nunber of 30 sand snakes 18 al ong the

| ower nost perinmeter region 20 of the flexible canopy side 14, which can be
| apped over a few tinmes and the sand snakes 18 rested thereontop. The

sand snakes are able to be bent to mmc the shape of the -14- curved

pl anar portion 21 of the pipe fitting 10:14n this way, the seal between

t he fl exi bl ecoamepy rsiade rl ocamndi drhell uppetchmwstpiser fiace ifracel @2 ofnt heipi pe

fitting 10 can _be,  gas-tight so that, gases within the fumgatjon tent,16 5
cannot escap&°whelr Fhe i gb?fwﬁ?%g£ﬁg %geﬁﬁhé§d9§?qaﬁes %%r% nﬁ?ﬁg%aﬁound
12 and underuppkemestedgerofcd heacél @xi bbe easopy:sd deidd4ihy use.cihenet he

term"gas tight" is used in the context of this specification it includes
within its sdBpetadséal Fag LN ae@tFeneathinat the ovi Wekaa hion ett@nitt oA Sof
t he substant| antd f ' twithin. und gat .o e

with an Jﬁde?gbgggigga%ﬁg? ?&ggggg%iﬁ%h%grgﬁggﬁgﬁtqﬁgyggaﬁ?%ﬁﬁggr%%sgg%
sonme m ni mal sanpantdiof; fymbgadt Jas,andie uedgess oflsrmmt | cahpunts othe
fum gant bei bel ow,15_t he occupational heal th and/or

environnenta?gﬁ%gghgfééxoanﬁﬂgeoﬂ4tHQ B&Fticul ar country in which the
invention is beingenr atld cagkn Theapi pe ghictt ing d0:ghawn i thendsami Bgs is
generally of an arch-shaped profile when viewed fromthe 20 front, as
shown i n t het@ifeébicsn fdfcagricsw - 1inghedesr véghphandrs parapona 2candnthe
LPPEr oSk SuBt RCRBSC2LIEX! Sy LR, 00AEF 6 SUOE o o0, %8yngbl L0
snoot h transgtaohibegt ween fuhe gsurtf acetifiace t22 afdmt et 265ns whrambedi ngbgtound
12. In the eg?ggiqggt §¥1é¥gtégg%rggg%hat the sealing arrangement may
allow egress of some minimal amounts of fumigant gas, the
egress of small amounts of fumigant being typically below
15 the occupational health and/or environmental discharge
limits of the particular country in which the invention is
being practiced.
The pipe fitting 10 shown in the drawings is
generally of an arch-shaped profile when viewed from the
20 front, as shown in the direction of arrow 1-1. The curved
planar portion 21 and the uppermost surface face 22 extend
to opposite edge regions 24, 26 of the pipe fitting 10
where these edge regions 24, 26 are shaped to form a
smooth transition between the surface face 22 and the
25 surrounding ground 12. In the embodiment shown, the edge
regions 24, 26 of the curved planar portion 21 are tapered
so that the smocoth transition region has the general
appearance of being contiguous with the surrounding ground
12. The tapering can be of a curved shape that is
30  asymptotic with the surrounding ground 12. Such a smooth

transition further facilitates <the formation of a gas

tight seal between the flexible canopy side 14 and the



regions 24, 26 of the curved planar portion 21 are tapered so that the
snooth transition region has the general appearance of being conti guous

wi th the surrounding ground 12. The tapering can be of a curved shape that
is 30 asynptotic with the surrounding ground 12. Such a snmpoth transition
further facilitates the formation of a gas tight seal between the flexible
canopy side 14 and the - 15 pipe fitting 1D-when sand snakes 18 are pl aced
t her eacr oss. pThe cufvedipyanarl povheon Xt t eakese fi18ti rgel0 piscetl a
general tran éerse width which is sufficient to 5 stably support one or
nore sand sn§ 8518 5 Ped thereat over the surface face 22, as shown in

Figure 3. Joined tonhecaneréependidig f romthen conved Fﬂkﬁé’lgﬂigﬂ@rfi@ﬂiﬁé he a
barrier elenment in the formof a vertically oriented end panel 28 which is
general | y shapedPlas®a d8fent {rpasvesse 101 har el Blounge ds WL ook dtand
the arc a égﬂ; e y & r nd ed qat u

facing ?%roﬁ?%ﬁggde fcﬁﬂg g?ge()|$?§%§.%%ﬁ§'e%dggg%eﬁ82éxﬁ§%9 %&%g%%%es
30, 32 positpevaedthheseirdzcandaoat @2gacds hdlewn 30y BR2guse pdsi t Toheddatpi pe
36, 34 respectiyvely. Wien the 15 pipe fitting 10 is seal ed, between the

| over peri nefBf ?%@?%ﬂlﬁﬁ d%“?%e CexFBr&e ant?nngep%ﬁtﬁﬁ% the 15 a
surroundi ng geeundrl2)dfese phpesc34ordb PF oui defdiHd 1 commuicali efq
access into the fum gation tent through the end panel 28. A first pipe 34

is used as aPRlfilgast a0l s ntercralhy | sheact] aw of IS iur étbitf 4/ gant
200 L oS0 UGV, BBL) o Ll e e SSeont o e 39 |8

ot her gases $ubhehdedf byi gaki amcrent .and Idweatpad tacubar cetrbodbaentashawn in

the dram‘ngsifront) side of the pipe fitting. The end panel Z8 has

two holes 30, 32 positioned therein, and intce each hole

30, 32 is positioned a pipe 36, 34 respectively. When the

15 pipe fitting 10 is sealed between the lower perimeter

region 20 of the flexible canopy side 14 and the

surrounding ground 12, these pipes 34, 36 provide fluid

communication access into the fumigation tent through the

end panel 28, A first pipe 34 1is used as a fumigant gas

20  inlet to allow a flow of a mixture of fumigant and other

gases into the fumigation tent and the second pipe 36 is

used as a fumigant gas outlet to allow the removal of a
flow of fumigant and other gases from the fumigation tent.

In the particular embodiment shown in the drawings,

25 the pipe fitting 10 actually has a barrier element which

includes a second vertically oriented panel (a back panel

38} which also is generally shaped as a segment, and is

alike 1in appearance with the end panel 28. The second

{back}) panel 38 is spaced-apart from the first end (front)

30 panel 28 and 1is located in use facing the interior of the

fumigaticn tent. The back panel 38 also functions to

support the generally horizontal orientation of the pipes

34, 36 that are housed by the pipe fitting 10.



25 the pipe fitting 10 actually has a barrier elenment which includes a
second vertically oriented panel (a back panel 38) which also is generally
shaped as a segnment, and is alike in appearance with the end panel 28. The
second (back) panel 38 is spaced-apart fromthe first end (front) 30 panel
28 and is located in use facing the interior of the fumgation tent. The
back panel 38 also functions to support-the generally horizontal
orientation of theTpepespre34£it3@ richatl arkubobsed abyhdhewiperdivhing 16. -
16 The pipe ting 10 thuys has a hollow core which is define

fl dj h b
the curved pP%%éPe orti o 'PPC t RE  F17 st“W8 %hdPL8LEHd BR  BheM p nl§t§%§ d

the surroundingstgrogingnk? keeahad del amd heapkpe fatdi nhelOsuEaehnafinbhe 5
end panels 28, 38 can also be joined to a bottomplate which is arranged

to support tHECHRE panelxradgd 38 gid the régevdd tpliansarl (or thamh 22fofihehe
sur roundidg u hu n Si t he_pi.pe fitting_1Q. i I QF

entirelyf? g ?hg%E&Q?% %?he?ﬁgn%% iﬁ£%¥§,8?h§Qgﬁ§dpdkglg ggﬁﬂkggegistﬁeet
or a basal wwhgshwhischrprojgect $d atgraldly thereid omandsbs p2dyi 88 stdbithiet y

for the pipe fitting 10 in the _upright position. As shown in Figure 2, in
one arrangeneit 'f r%ﬁggﬁué PPay &P of 88f6#ﬁﬁb?8rﬁﬁP89F89 i FTHE f dPRPOf a
15 conpressi bhasf oam40s18q atitrached o6f of; exanygl e dy Gl orntheely),

| oner nost edges of the end panels 2§,.38 to aSsist wth the provision of a
gas-tight sealtbBetgbenit hethicge erbeeingnte, and¢ hensurpouads ngagr obiadel12.

ihe Y Y Stetitel Rechuot) 10 AR CORCgTaRn e f oo Layer 10 R0
surroundi ng gpoupdot2dewhschb iyt ot hBsmi seh¢r quigle far teseapa (poiimt  fbk
f um gant undgggggh@ %ggigagg_fitting
As shown in Figure 2, in one arrangement for use, a
layer of a deformable material in the form of a
15 compressible foam 40 1is attached (for example by gluing)
on the lowermost edges of the end panels 28, 38 to assist
with the provision of a gas-tight seal between the pipe
fitting 1C and the surrounding ground 12. The weight of
the pipe fitting 10 compresses the foam layer 40, which
20 can thus accommodate much of any unevenness in the surface
of the surrounding ground 12, which may otherwise provide
an escape point for fumigant underneath the pipe fitting
10 in use, for example 1f the pipe fitting 10 is
positicned in use on pebbled or rocky ground rather than a
25 smcooth concrete or asphalt pad.

A further layer of a deformable material in the form
of compressible foam 42 is attached (again, for example,
by gluing) onto the uppermost surface face 22 of the pipe
fitting 10 to assist with the provision of a gas-tight

30 seal between the between the pipe fitting 10 and the
flexible canopy side 14. The weight of the sand snakes 18

can compress this fcam 42, which can thus seat the sand

snakes 18 more securely and further enhance the stability



10 in use, for exanple if the pipe fitting 10 is positioned in use on
pebbl ed or rocky ground rather than a 25 snoboth concrete or asphalt pad. A
further |ayer of a deformable naterial in the form of conpressible foam 42
is attached (again, for exanple, by gluing) onto the uppernost surface
face 22 of the pipe fitting 10 to assist with the provision of a gas-tight
30 seal between the between the pipe fittihg 10 and the flexible canopy
side 14. Theoweigh ofsthegbandesakes 118 tichn dompress,t hilse f gam-42ghwhi ch
can thus sea e .sand . snakes_ 1 re securely and further enhance th
stability - %7ggfthgb%%%gtPﬁﬁFlgggFrﬁint %i§0¥H595ﬁ35¥”}h%h%a§PPF§WPS%seaI
i s being provkded sy dihetlj®i Bobetyeens-ibe rupperamsdnd face #43e0fntBeside
conpressi ble foam 42 and the flexible side 14. 5 In further enbodi nents,

t he sealing ddrface of the portal apparatus can be of a different shape

and _confg gur ati onsho 418 ARCh.nfOf; RXAND] € RS oL eyl of dhe spd cpanel s
?n er wal | S

bei ng non-identical in shape. urt enbodi nents, "t he éen of the
portal appargtusaiay aiPpaevemsbe gemer &kl y 4 i aaguldar: fiesreshapeshamne t hed
sealing surface.may conprise two flat-plane surfaces extendin a from
an apex so tﬁgp%fﬁg¥5g?gglt8p5§?a?ﬁ§%Ha qqminﬁﬁ%ﬁeJa%p%eﬁ?ﬁHgE 8$a§he
triangul ar peh8mphiesti lbefsgt hesn-erdodi nent s, id hesrsgal 1 ng sur f 3eetean 15
be a |l ayer affixed onto an outer portion of the portal apparatus, which is
curved or pl 8RaPIeNentas ddseriebed. valhssuth &Rcenbolt abntaradie sEal vy

made of a1 Feemnt Mafer are W or LEAARIEF, FHPPeheR S TG T eRET0®
seal i ng surfacefbeenadey ofcampadhesitwe metlerti-gdlarer aurfaces extending
away from an apex so that the portal apparatus has the

general appearance of a triangular prism.
In still further embodiments, the sealing surface can
15 be a layer affixed onto an outer portion of the portal
apparatus, which 1is curved or planar etc, as dascribed.
In such an embodiment, the sealing surface layer and the
outer portion which supports such & layer can be made of
different materials, for example i1f it is desired that the
20 sealing surface be made of an adhesive material, or a
Velcro™ strip sufficient to contact and secure the
flexible «cancopy at the outer portion of the portal
apparatus. In instances where sand snakes are not used to
retain the flexible canopy at the portal apparatus, such
25 fastening techniques are suitable alternatives, and can be
arranged to extend right up to the edge regions (for
example, in the pipe fitting 10 of the drawings, extending

out to regions 24, 26).

In still further embodiments, the entire sealing
30  surface of the portal apparatus can be made of a flexible,
resilient material which c¢can deform sufficiently to
securely seat and support the sand snakes or any other

types of weights which may be used instead. For example,



Vel croTM strip sufficient to contact and secure the flexible canopy at the
outer portion of the portal apparatus. In instances where sand snakes are
not used to retain the flexible canopy at the portal apparatus, such 25
fastening techniques are suitable alternatives, and can be arranged to
extend right up to the edge regions (for exanple in the pipe fitting 10
of the drawi ngs, extending out to regionk24, 26). In still further

enbodi ment s, thire Tl ire seakfage 3@1;51udf}aee mrfdet hef per talblapparatesiedn be
made of a flﬁﬁiglg inreS|I|ent mat er i ca defo nlsuff ently to

securely sea § sdPpsP etﬁgaﬁﬁ%?mﬁ? e cﬁ?ﬂﬁ *t§p %sggfmﬁg

whi ch may bewused pnskead. ofOme@xanplrei ;olﬁqedh@osm&m ng s&ubb@@es@@qhelgbe
made of a rubber material. Whilst in some arrangenents, the end panels can

be made of WHBA2CHK ast] cLoFLHRE abrRAGifI6NEEd Ko Backd Indssstr shati ke
surface, 4n EHEEQ@r§%§%¥H Sedd 'anan%héﬁq39néfa&a&5?s§ %%%{;g?Sﬁah'ng

surface and end panel can e made sem-rig
resilient rubber m@@@ﬁwa@;dp@mmag&ﬁ:@wmnkmemm embbeelmaterégﬂalpyfhapsed
article. In angpof these e iments th eD%@ an be wel ded, glued

or ot herwi se“dtt'ached” 8P é58 Yi it 895? ﬁfﬁﬁ ‘the outer portion

or sealing surfacernl mrstidf E%@%@ehaﬁﬂﬂﬁﬂh@@ﬂ§Sth%haﬁﬂjnﬁgﬂqu|Mxﬁ@ Be
single gas pipe (of a type simlar to pipes 34 or 36) provided through the

end panel (fBPleéxdnplelidfe erd Pemerving ofttErdesi pecFi tavaly 10Feoralite
Ci r cumstiance s uhRLe @5tﬁ5thﬁaéﬁt%%g pueloROptaLeappALALIS cake used 11

conj unction one anot ocat ed under 't exi Ie canopy
side(s) of a funlganlemuwmnfdﬁthdm embbdameatsangﬂﬂmmﬂ,needecmﬁmﬁawe a
appar at us can, belgs%gito aIIOM/quIo type similar to pipes 34 or 36)
provided through the end panel (for example the end panel
28 of the pipe fitting 10), in the circumstance where at
15  least two such portal apparatus are used in conjunction
with one another, and located under the flexible canopy
side(s) of a fumigation tent 16. In such an arrangement,
one portal apparatus can be used to allow a flow of
fumigant into the fumigation tent wvia its single gas
20 (entry) pipe, and the other, discrete portal apparatus can
be used to allow a flow of fumigant from the fumigation
tent 16 wvia its single gas (exit) pipe. In such an
arrangement, the two discrete portal apparatus can be
spaced apart and, for example, located on opposite sides

25 of the fumigation tent.

The pipe fitting 10 shown in the drawings can have
further inlet and cutlet pipes in addition to the first 34
and second 36 pipes. In the embodiment shown, a third
pipe 44 can be positioned through the pipe fitting 10 to
30 allow the passage of a concentrated flow of fumigant from
a fumigant source directly into the fumigation tent 16,
In such an arrangement, the fumigant can be delivered from

a fumigant source, such as a gas or liquid cylinder or a



fumgant into the fumgation tent via its single gas 20 (entry) pipe, and
the other, discrete portal apparatus can be used to allow a fl ow of

fum gant fromthe fumgation tent 16 via its single gas (exit) pipe. In
such an arrangenent, the two discrete portal apparatus can be spaced
apart and, for exanple, |ocated on opposite sides 25 of the fum gation
tent. The pipe fitting 10 shown in the dr#ngs can have further inlet and
out | et pi pestphidddiddlovaxy t hgstemst (B4r andtsecendh 3Bopiopesvelicideon

enbodi ment shown, a third i pe 44 can_be positioned. .thyough the. pipe
fitting 10 tggéﬁhalal o%%%a’g%séﬁﬁé‘:& T totcehtr gltoélﬁltfelc%w ?S?Ekﬁjrga &5 om
a fum gant seppeepdikest Inedintoy t Badiumitgatd ophéenst16. hntsuweRtarely,

arrangenent, the fumi gant can be delivered from a fum gant source, such as
a gas or |iqhiP8 AHHAEE of2a PEO- IbhPecedl (Wier yaRy SEEMSE PO nst 4REE a
ot o Vehj ol £, £ 148CH i3 U ANt 1 SOUECE XEISEN 11 LG el POBS) DI Y 1Y L
appropriate heating facilities thereat). Xlternatlvely, the fum gant can
be introduceditharannateess paienttumitomrs tivel €4 rstppi pen sachiiasednwachess
i ne or T-junct'og Ig ei t her Lnstancezéhe fum gant in%ft ELEE can b?
fitted with “SuFtabPeRE8e “OEHPIIRGs Or Fittits o ehabfe Finkags With
external souegesrahifuBLGARE GFS.fuEHGAAS de tap-mngs hose tBFt thAg hshewn
at item46. 10 In the enbodi mrent shown in the drawi ngs, the flow of

fum gant in fhEtiRFethgEs floWteln4fhe first pipe 34) is in direct
o R s S e T
exanpl e) i ntbumidgbngaseoushd otmleor ghe nHion al in t heef ddirgantpipe a3gasaaus
formin a Cokg reLa i@%ggggggyggﬂwitghg %%%E% %%ﬂggé which is used
to heat and convert the fumigant {(such as heavier than air
gas molecules o¢f methyl breomide, for example) into a
15 gaseous form, or to maintain the fumigant in a gaseous
form in a cold coperating environment. The heating source
is typically a heater 48 which, when in use, is located
inside the fumigation tent 16 and connected to a
distribution pipe 68. As many heaters are not gas~tight
20 during operation, this arrangement has the advantage that,
if any leakage of fumigant occurs from the heater 48, it
will only escape into the fumigation tent 16, rather than
into the envircnment outside of the fumigation tent 16.
In other embodiments, if a gas-tight heater is available,
250 it may be placed in-line in the fumigant inlet gas flow
outside of the fumigation tent.

The pipe fitting 10 can have a further outlet pipes
in addition to the second pipe 36. In the embodiment
shown in the drawings, a fourth pipe 50 can be positioned

30 through the pipe fitting 10 to allow the passage of a
sample of the mixture of fumigant and other gases from the

fumigation tent 16 using a monitoring apparatus to monitor

the concentration of fumigant in the fumigation tent. In



is typically a heater 48 which, when in use, is |located inside the
fum gation tent 16 and connected to a distribution pipe 68. As many
heaters are not gas-tight 20 during operation, this arrangenent has the

advantage that, if any |eakage of fum gant occurs fromthe heater 48, it
will only escape into the fumgation tent 16, rather than into the
envi ronnent outside of the fumgation tent046. |In other enbodinents, if a

gas-tight he&veh iag aveitaite, 28ei momdyolbéngl ageddatdd neain ncohpriaai gant

inlet gas fl , id f.the fum,gation tent. The pipe . fittin 0_can
have. a-furt hel s SERE: “Sofes i AP AT e bGha Mt 36°2rk ReY
enbodi nent  sbophedn tihec kil apd Bgsnga fsouridepige 50 car haufposid i engdo30

t hrough t he Eipe fitting 10 to all ow the passage of a sanple of the
m xture of fGhfgdRETARIPIPRer lyafestte ortkhel LEtingatPon PeRErTEtETRAY a

nmoni toring appar atdise d:f MBIt Of pet *b%sCO'EE@”t{I&R%&%nT Y gang gi nndhey.
fum gation tent. In -20- such an instance, the nitori ng apparatus can
conprise a #&ambgadt vsanphi pgcasd detiect ilon et esecmid ppeeatibvekychcespl ed
to the fittiggs.§2 | ocated at .the  outside, end of the fogrth gigﬁFSO of the
pi pe fitting®10-“Al P&Fhalivel y W5 i cont'et < of 2t ha? RS PHe “¥arfgafrdn
tent 16 can beawsasfidEd W@ L@t SACEESSt PO Rfa ddbdNecsaeend spi pec 3G suel as
a side port or T-junction. Such a gas sanpling systemcan draw snall
amounts of thBMgddbdos E6Rtent 608 SeliNer fanfgading Centthe 4ad déevver

a readi ng, onthe, 9as fl oW, 10 nrter test q@%ﬁc@ﬁt%@t#ﬁ? SENCEM | ﬁ@ﬂggg

fumgant gas remaining 1n the fumgation tent 1 s nonitoring
carried out berhitbornenswor e-ltdhatumpgeicfiro demdent at i diisiof mohlndbgang dgas

have been reached andufl p3cho establish hen (Lbe, pLpe LLLLEDG,10.TRY e
fumigant gas have been reached and also to establish when
the pipe fitting 10 may be safely disengaged from the

15 fumigation tent 16 for the purposes of removing the
fumigated product{s) without occupaticnal health risk
exposure to operators or cother persons located nearby.

The operation of the pipe fitting 10 in conjunction
with the fumigation tent 16 will now be described in more

20 detail with reference to Figures 5, 6 and 7. The pipe
fitting 10 is placed on the surrounding ground 12 upon
which the fumigation tent 16 is also positioned, and the
tent 16 1is located around the or each item to be
fumigated. Non-limiting examples o¢f such items to be

25 fumigated include a row of pallets carrying a bulk cargo
{shown generally as item 70 in Figures 5 and 6) or a
shipping container loaded with produce and with the doors
open (shown generally as item 100 in Figure 7) etc. The
pipe fitting 10 is then contacted with and sealed to the

30 flexible canopy side 14 of the fumigation tent 16 by the
use of sufficient sand snakes 18 to retain the lowermost
perimeter region 20 of the flexible canopy side 14 at the

uppermost surface face 22 of the pipe fitting 10. The



15 fum gation tent 16 for the purposes of renoving the fum gated
product (s) w thout occupational health risk exposure to operators or other
persons | ocated nearby. The operation of the pipe fitting 10 in conjunction
with the fumgation tent 16 will now be described in nore 20 detail with
reference to Figures 5, 6 and 7. The pipe fitting 10 is placed on the
surroundi ng ground 12 upon which the fumlgation tent 16 is al so
positioned, &@Adophesitéentl4emps |scategradovnert e ormbach dft epines beif

fum gat ed. -LLpiting exanpl es of such ite to be 25 fum gated i nclude a
row of pallgggcéggéé?hg a¥§ﬁl§2§5%66 Sﬁgﬁoﬁﬂngﬁgréﬁﬁv)a&eit ék%%??ﬁ by
Figures 5 andafiy ehalessbbppitigrecntaimes |adethy tdd peagece«gndnwi ph,t he

doors open éghomm generally as item100 in Figure 7) etc. The gige
fitting 10 i€°t RentEBNCHERED AL "EnP s ddledPirs t et Bong | &%i BPetbahopyesi de

14 of the fuglgati,on;hent 416 Dby the i chgn ngke 0
retain the Iome?%%stl perinefér regﬁgﬁﬁggggﬁ§#ﬂi ?*gx%%?ggggﬁggé éfégn§4 at
the uppernost surfagesfacehl2seélithe pipe fitting 10. The -21- canopy side

14 may be | apped er. a.nunber, of tines, if_ _necessary. The canopy side 14
can al so be retaiﬁ%dfﬁ?lgga d%ﬁ%ﬁ8§§ (ﬁﬁqi%ﬁﬁﬁf%&?%sgntgget o edgB
regions 24, iZbeat cbhguatt e32 margbins ofuhbgapt pedtirbldtnenlOaseatdais t hg 5
canopy side 14 is also engaged with the surrounding ground 12 in a |
gas-tight seble ACFUnPdamt® i ¢ HRIucEPBAUAPpatatasibied heo f ®R nesEraAtLPAl et

condult 192, 2d 8ef un.0antpex! Lek.en ARRATALYs A LBR farm ol an gublet

conduit 54 coupled to an extraction 6, are then operatively  coupl ed

with the inleét pngecuBdecandipet 36t 1zigpe 36 vedspectTivel yxt Thetextir &sti 6A f an

56 can be Oéaﬁnges%kt%gh? éxggébigrtgg%EaQﬁgrCf#éggﬁégtggggga-rotating

or centrifugal. The extraction fan 56 is then linked by a

further conduit 58 to a valve assembly shown generally as

15 item 60, which is arranged to couple the gas extraction

apparatus 54/56 and the inlet conduit 52 with fumigant

treatment and recirculation circuits. The wvalve assembly

60 functions as a control apparatus to contrel at least

one of the flow of fumigant introduced into, or extracted

20  from, the pipe fitting 10. The conduits 52, 54, 58 can be

of any type which can convey gases, such as metal or

plastic pipes of a fixed shape, or flexible plastic or

rubber hoses. Such an arrangement ensures that at all

times the availability of fumigation gases is able to be

25 manually controlled which ensures that highly safe
operating procedures can be maintained.

In a first operating configuraticn, as shown in

Figure 5, a first inlet 62 of the valve assembly 60 is

coupled to the further conduit 58 and a first outlet 64 of

30  the valve assembly 60 is coupled to the inlet conduit 52.

When a first valve 66, which separates the first inlet 62

and outlet 64 of the valve assembly 60, is open and the

extraction fan 56 is activated, a flow of gas including



or centrifugal. The extraction fan 56 is then linked by a further conduit
58 to a valve assenbly shown generally as 15 item 60, which is arranged to
coupl e the gas extraction apparatus 54/56 and the inlet conduit 52 with
fum gant treatnent and recirculation circuits. The valve assenbly 60
functions as a control apparatus to control at |east one of the flow of
fum gant introduced into, or extracted 2024rom the pipe fitting 10. The
conduits 52, fsgigggtcaape f angvegpelfwhinch téen chmveyeyases, teuch aé

metal or pl i ! of .a fixed ape, or flexible plastic o r ubber
hoses. Such gﬁggg?gﬁggknt\flgnéﬁ&reeso StLla at*ta Iég’t i %%%1%&3{}@%%?& ?980f
fum gation gasesatsiahl e flae bes@5 sghRAuakhyocomteol et whi chsessures tbat
highly safe operating procedures can be maintained. In a first operating
confi gur ati oHNeASUBABWAC R Frur €15, 9asti £3F b etr B2 WU kafedaltpe the

assenbly 60 kS d t f h C |-t i I of
30 the va?vekggéggg%g&%%gg (i}gsup‘lﬁe% ?lgetgggig%l ect%%ggﬂguiastéc 5%1.% \%:%nggl?ﬁrst
val ve 66, whptheseparaspsctheeflyrst inlet 62 and outlet 64 of the valve

assenbly 60, is opegn,and.th extraction f 56 i,s activated, a_flow of gas
ol udi g 22 TORRYANTLEAR GEIGIedst RS LI Ak Gt T ert Teuire s
respectivel yiyi aide fauhl et PapRedfentoutbet condyhti &4 and ext rgebheptf an

56 and into the_val ve,assean%/ 60, whereupon the flow of gas can be
reci rcul at ed®®elPheds fukigat i shigahtonet¢nrh the | M etoebpduPf Spmadanthe

iF_”' et pigpe 34T agpectivelyy dai Sirgii,cg SteoRer ahigig f%‘%’}fain%léﬁr@nitonvﬁ'ao""?hia”
igure 5 is the flow arrangenent for fum gation of the “product enclosed
in the fum gatvoamérnionéd Ahsodr pepef 4umiganirdDemcan be vhéredueedeknt o
this flOMIarégQggn§Q£oV%%et %rst {inlet) pipe 34. The fumigation tent
16 thus becomes filled with a predetermined amount of
fumigant which is continually extracted and recirculated.
15  Additional “make up” fresh fumigant can be added on a
continuous or discrete basis. The recirculating flow of
fumigant 1is also able to be heated on a continuous or
intermittent basis by the heater 48 which is positicned in
line with the inlet pipe 34 on a distribution pipe 68
20 located inside the fumigation tent 16.

As shown 1in the drawings, the distribution pipe 68
located in the fumigation tent 16 is arranged to disperse
the fumigant in the fumigation tent 16 by being located
generally around the product 70. In further embodiments,

25  depending on Lhe preduct (s) being fumigated, © a
distribution pipe system can be provided to circulate
fumigant and gases, and this pipe system can be of any
suitable configuration and arrangement to sufficiently
disperse fumigant around the product{s} and to reduce the

30  incidence of the heavier than air fumigant gases from only
locating in the lower portion of the fumigation tent. In

still further embodiments, various types of recirculation

fans can be positiconed inside the fumigation tent 16 as an



aforenentioned third pipe 44, if present, or via an access point into the
first (inlet) pipe 34. The fum gation tent 16 thus becones filled with a
predet ermi ned anmount of fum gant which is continually extracted and
recircul ated. 15 Additional "nake up" fresh fum gant can be added on a
continuous or discrete basis. The recirculating flow of fumgant is also
able to be heated on a continuous or int&fmittent basis by the heater 48
whi ch i s poskifored KRcikicHdadith thle theetfywibeai84 enda @St pithospbrrpi pe
68 20 | ocated_insi t fumi.gation tent 16. As shown in the draw ngs, the
distributionggﬁ%§é6ggelggggeg%rn the fum gation tent 16 is arranged to

di sperse the fum ganttha tdendun gati o t ent pke -y thegdocatadgation
general ly around the product 70. In further enbodi nents, 25 dependi ng on
the product ($PUBEVAY f iSgattetP @ @REERFBURPONNSI pe Y stienf BBRIBRE pEET ded

to circulat epef usd ganteand, gases, %@@Pt h,g péngofa{fﬁgm&?@ %mq{eqa Ry by

sui tabl e configuration and ‘arrangenent to sufficientlfy dispers um g
around t he pepdugt{skland doirledyce ¢he 30sbmpitdence agfparse reavier then

ai r fum gant ses,. from anl | ocating ..n the |lower portion of the
fumi gat i o't SAELSTR OB FPREar oy Aoty vERe hEEht Spedons Bent 16
recircul ati osanf amns cafdey pesiddienedoirnskdai Fhgtf ugh gati ot erts 1Beaggan

-23- aid to recircul ation of the funhgﬁnt and gas atnosphere inside the
tent 16. At BRECEBAREI HYi ORSER LRS- detar A HE § unt iyt bRorPhiervarl, thie

step of 1@<tr9&magn£h§rtelvgwt%f ift_‘éme%%'litcpgﬁaj{}lté g f Lﬂneggﬂepg,tnﬁiéheesof

absorbing the fum gant by operatively pl1ng an absorption apparatus to
the extractéoniappaeataslyl nnthesrabye.the fum gation tent 16 can be
safely enptied of ﬂunggﬁﬂﬁmﬁaﬁa ££é¥i$§ bggggiguration of the wvalve
assembly is shown in Figure 6 (where in order to avoid
repetition, and for ease of reference, similar components
15 and features of this alternative embodiment of the
invention have been designated with the same item numbers
as shown in Figure 5). A second cutlet 72 of the assembly
60 is connected via a third conduit 74 to a gas absorption
apparatus in the form of two sealed filter beds 76, 78
20  that are connected in series by a fourth conduit B80. In
one embodiment, the two filter beds contain activated
carpon to which the extracted fumigant {in one exanple
being methyl bromide) attaches, and the filter beds 76, 78
are designed to have the capacity to absorb substantially
25 all of the fumigant gas extracted from the fumigation
chamber. The filter beds can be present in a removable
cartridge form and the use of a plurality of in-line
absorption cartridges is  within the scope o©f the
invention.
30 The second filter bed 78 1is connected via a fifth
conduit 82 to a second inlet 84 of the valve assembly 60.

A second 86 and a third 88 wvalve are respectively

positioned at the second outlet 72 and the second inlet 84



accessed by operators. Furthernore, the absorption of the 10 fum gant
prevents its escape into the atnosphere, which is environnentally

undesi rabl e. A second operating configuration of the valve assenbly is
shown in Figure 6 (where in order to avoid repetition, and for ease of
reference, simlar conponents 15 and features of this alternative

enbodi nent of the invention have been de%?gnated wth the sane item
nunbers as Showd nvd Gr assrrbAvséfond blut Eet mprest et atkend| yalgesi s

connected viaga thisd Qg#§§ 7 ga rpti ratus i he form
of two seale 6fi|t%§ bgps , 731%%e?hatagggﬁgonﬁg%?ed%ﬁﬁ%gérié?eg§kégg
fourth conductn8@gulkatione ehbedi nBmtigddie tows fidderrdads icont @inny is
activated carbon to which the extracted fum gant (in one exanple being

met hyl broni 4&F"aft&8hes, and the filter beds 76, 78 are designed to have

the capagity to absgrbisubgtanki abhycd5cal hnf nkbhe shuahgant (g8s exkragked
fromthe fum gation chanber. The filter bedS can be present in a renovable

cartridge forFarartda hehiisd ofire pldralpt yiofeped | Enen d8oripgi onicar thiedges

is within the.sco f. the. .inventipon, 30 The, second filter bed 78 is
connect ed viglégfﬁﬁfﬁnjlonh%it ggltgh% géfﬁﬁl i?ﬁ%ﬁa%ﬁn%fC?HglggFeglon’
assenbly 60. whénsenend i8Gtang larct g & B8 mal wel v ea s espetyi gel ys pesktioned
at the second qutlet 72 ang't$§ second inlet 84 -24- of the valve assenbly
60. It is notBd tH#t CRESEVATYedndgetn BB &fai KAtV B8Sed ifur tAg tiHe PPESL

operating cppkigupati emanene Eupl-gaptogasdeciEcylbatdiqn Qilay i S £iow
occurring. 5 InltlaLfy the source of any new fum gant (for exanple via the
third pipe 42f bssstoppadifwornuiiowintg dam dg heoved from the fumigation

tent 16 respectively wvia the outlet pipe 36, outlet
conduit 54 and extraction fan 56 and into the wvalve
assembly 60, whereupon the flow of fumigant gas can be
15 treated by flowing respectively via the second valve 86,
the third conduit 74, the first filter bed 76, the fourth
conduit 80, the second filter bed 78, the fifth conduit 82
and the third valve 88 to return to the assembly 60. At
this point, the gas flow, which is now depleted of
20 fumigant, is recirculated back to the fumigation tent 16
via the inlet conduit 52 and the inlet pipe 34
respectively.
This second operating configuration is the flow
arrangement for fumigant gas absorption treatment, and the
25 operating flow is maintained until samples of the mixture
of fumigant and other gases from the fumigation tent 16,
when taken using a monitoring apparatus, indicate that the
fumigant gas concentration has fallen to a pre-determined
safe level so that the interior of the fumigation tent 16
30 can be accessed by workers, and the pipe fitting 10
removed.
A further operating configuration of the apparatus is

shown in Figure 7 (where in order to avoid repetition, and



pipe fitting 10. In the second operating configuration, when the first

val ve 66 of the valve assenbly 60 is closed and the second 86 and third 88
val ves are in the open 10 position, and the extraction fan 56 is activated,
a flow of gas including fum gant can be noved fromthe fum gation tent 16
respectively via the outlet pipe 36, outlet conduit 54 and extraction fan

56 and into the valve assenbly 60, wheredpon the flow of fumi gant gas can

be 15 treat edoBy Sassni Wy respeectivel yiviidatrheaweorahhsal amd 86¢atthest loifr d

conduit 74, 2 fi ilier _bed . 76,. the fourt condui t, 80 he secand
Frlter bed 76 tenet EhpbhebEhaortndR il | B | hea UAINA" 88 ¢ S8 upR o
t he assenbl ydegigAktethiwal Poi tite theegas: dnl oMundbE€haiss Npwrdeph etreduef 20
fumgant, is recirculated back to the fum gation tent 16 via the inlet
conduit 52 afd‘the i &f1pi peeample edpct fvBigatirns setbnd Dperatrygds

configurafiofpir-get henfhow g arcb%@gf%;ﬁ%@ts_ fornbum ggaernder%aayabéerra}ﬂ&n 00)

treatnent, and the 25 operating ow i s mal ntai'ned unti’l sanples of the
m xture of fuhigantamndeatherlogases ¥iom phedigri.gat Eenht erft 16 dehede
t aken usi ng Ltori apparatus, indicate that .the i gant gas
concentratio%nﬁggoPgﬁlggltggatg?efﬁéngﬁ%HgdCogiﬁénﬁ§§eﬁﬂgggfﬁanﬁﬁe
interior of the fumhgattioinst erfonkt 3G Ganrhe aecgessegpdyapiker £ andnkhe
pipe fitting_10, 6 renoved. A further operating configuration of the
appar at us i sTUSRERAIPR FiREREETS (Wiere | AUBLdEEirs avefd répet i ererpiand

-25- for pasg At ok RECLENGRy, ST M| @hCOMDONeREs and,feal s Ofy ;E£i§ﬁat
al ternative enbodi nent of the i1 nvention have been designated with the sane
i t em nunber saaseshgwn descEiipede f)r . dhe t hhseextipye thefignrgaibon tdnt
16 Surrounds?igure 5. Also, the operation of the process for

extraction/absorption of the fumigant from the tent 16 is

no different to that already described for the operating

15 configuration of Figure 6. However the manner by which

gases are returned to the tent 16 does differ.

Referring to Figure 7, a return gas flow which has
been stripped (or depleted) of fumigant by being passed
through the fiiter beds 76 and 78, 1s shown being

20 recirculated back to the tent 16 via the inlet pipe 34 of
the arch-shaped pipe £fitting 10. In other embodiments,
the stripped gas can flow back into the fumigation tent 16
via a return hose extending from the assembly 60 and under
ancther side region of the flexible canopy tent 16, for
25  example.

The return flow of the gas which has been stripped of
fumigant can advantageously be controlled to selected
parts of the fumigation chamber. Referring to Figure 7,
the return flow of gas passes via the inlet pipe 34 into a

30 manifold in the form of a manifold pipe 102 having three
outlet pipes 104, 106 and 108. Each of the outlet pipes
104, 106 and 108 is fitted with a respective ball valve

120, 118, 116 to enable selective manual contrcel of the



5 three shipping containers (shown generally as item 100) which are each
| oaded with produce. Each of the double end doors 101 of the respective
containers 100 are open. In this configuration, the operation of the

fum gation process for fum gation of the shipping 10 containers shown in
the tent 16 is no different to that already described for the operating
configuration of Figure 5. Al so, the opef@&tion of the process for
extraction/ abserpt $bn oofs t hberanhganghi r omIrheftehhet6 ardodionatitf esenh t o

t hat al ready rikb fqr. th rating. 15 configuration_of Figure 6.
Honever the. Fainer by iieh @ aaBS S oY, FeavEre AL Fonft B BHEE it o
Referring tovkiguseefrc.a return gas flow which has been stripped (or

depl eted) of fum gant by being passed. through the filter beds 76 and 78,

i's shown being 20 FBci¥SEul dted Baekot oibfie Wentf e’ vPh Bhaasi €Riphpoass of
the arch-sshapgdnpi Q@rﬁb%éﬁ!"goilp-fdrﬁ‘ié’éﬁ@r £odi B S0 q T Be, SIS T pRed gas

can flow back into the fumgation tent 16 via a return hose extending from
t he assenbl yfedigadionderterdnotfer shde regiremoaf tdee f | &xidiel tanopyhkent

16, for 25 exanple. The return flow of _the gas which_ has been stripped of
f uni gant cangéangﬁFﬁaggﬁsf§Ebgu@6ﬁﬁp5lI£50T0q§%Pé€detQﬁ§rfE“%fSngg%a%
funmi gation chapberifRefenid N tocfbgyy ebéeh the et urimfdom ©f g9a8 passes
via the inlet pipe 34 into a 30 manifold in the formof a manifold pipe 102
havi ng t hr eetRgutiudt g5itged 1oaten0sl ahd FOBleEachBaf atie et 2 pilpagthio4,

106 and 108 g fhtt.ed w thh)s% rlels(ﬁecii%’e 9?'4' t\éalaV%]e ti:l\;]e&er:l'i}(so O%:%@abl e
sel ective manual control of the -26- fiow of gas therethrough. Tn further
enbodi ments shche coritled! mEyedel @bt oidtced LB ngtle cdibwolderaadushing
el ectronic gas can be directed into the interior of a respective
shipping container 100 so as to more effectively displace
some fumigant which may remain unrecirculated therein. 1In
i5 other arrangements, different devices, such as nozzles,
spargers or perforated pipes can be used to control the
fiow of gas to any selected part of the interior of the
fumigation tent 16 to accomplish a desired outcome. The
control of gas flow in such arrangements can be achieved
2C  using any type of manual or automated apparatus.

In still further embodiments, the manifold pipe 102
shown c¢an be replaced by another a manifold of any
particular shape and configuration, for example with any
numpber and shape of outlet pipes. The flow ©f gas out of

25 each of the outlet pipes need not be individually
selectively controllable.

In still further embodiments, it should alsc be
understood that the source of displacement gas can also
comprise at least some ambient air intake to assist with

30 flushing the fumigation tent.
The wvalve assembly 60 that has been shown in the

FPigures and described has first 62 and second 84 inlets

and first 64 and second 72 outlets that are arranged in



val ves etc. In use, by controlling the flow of a gas which has 5 been
stripped of fumgant into selected parts of the fumgation tent 16, an
operat or can acconplish the displacenent of fum gant fromregions that are
somewhat nore difficult to access, both during fum gation and once the
fumgation interval is ended. By attaching a |l ength 10 of flexible hose
110, 112, 114 to a respective end of the-2fhree outlet pipes 104, 106, 108,
the flow of &lflidshiamuurgas:tcam béndia esirdl &ntsd riegvinet.eri dn ofna form

respective LPRI.N ontai ner 100 sq as .. e.effectively, displace _some
funtgant | whi SHoney TPl FARRanPen duah 1 ol v Shetis o faiPadiontnte.
di fferent deptpes,)slucd asynaza esirsspargeiss 65 perforated phpesisanche

used to control the flow of gas to any selected part of the interior of
the funigat F8AMt &) W6 tHEracedrpl $8h &ngesiidrl dufcode.eaPe TcoBDESH oaf

gas flowd n sueh;akrrapgepent s ¢ be.achigyved Si any,type oqf ual
or autonmated appératugg I s???ﬁggurgﬁer%g%bo ?%gﬂgs,ggﬁe %Q%% ol a%?%% 102
shown can bereepkateédeby. an@hkerad wenidol dofbanyerphyt vellras shapeuvahd

configurationt for eganp%e with an% numb ﬁ and shape of outlet pipes. The
flow of gas 9ut=bf V35'eatkPHP the ﬁF?BFaE'ﬁes need not be individually

sel ectively controfhabhethlt séhbbafmehbel empodipBnisurdt cghouhd ahggcbe
understood that the source of displacenent gas can also conprise at |east

some anbi ent 2&FPIPAY akENt HCadSIEEMUT B UBhi KRy PRt iont gagnenotbat.
TT VL0, 2SR O bRk s ey, Shayn 5y T guigpan, desgried has
arranged in sRB@ws T-junction sections joined by nuts and bolts passed
through holes located in opposing flanges, although this
is only one method of Jjoining such sections, others
including screw threaded fittings, friction fit components
15 etc. Indeed the valve assembly can be cast as a single
component in some embodiments. The wvalve assembly can be
configured into other shapes and there is no reguirement
for the general “H” shape shown 1in the embodiment of
Figure 4.
20 A fumigant gas, such as methyl bromide, attaches %o
the activated carbon of the absorption bed cartridge, and
the carbon can be periodically removed and washed with a
scrubbing solution, such as sodium thiosulphate to degrade
the fumigant. For instance, scrubbing of contents of the
25 absorpticon bed cartridge with sodium thiosulphate vyields
bromide and sodium methylthiosulphate which are non-toxic
salts which can be discharged safely to the environment.
In further embodiments of the invention, the fumigant
gas used can be of different types, depending on the
30 fumigation situation. For example, it is within the scope
of the invention for gases such as other alkyl halides
(besides methyl bromide), phosphine, sulfural fluoride or

carbon dioxide to be used in the fumigation method. In



fluid conmunication in a single structure. In one form the structure
conprises two like T-junction sections 90 of pipe joined by the first
valve 66 at a stem portion of each T-junction section, one side arm of
each T-junction 5 section being joined to the second and third val ves
respectively. The valves can be butterfly valves although other valve
types are acceptable. In further enbodinedds, the structure of the valve
assenbly cantbe feemed usi ngehmosPlaliike seetsieéng, 4abg otdws tDramgk ofn

j 0i ni ng thos Lons can.he used, -Figure 4 _shows T-juncijon sectjon
j oi ned by nu??ggﬁgkggﬁtégﬁgggéyeztﬁ?oﬁ%ﬁlh%?%%o?oégfg%ﬂﬁné%%pég$%gt?léﬁges,

al t hough t hi soniverealy tene gt hogo 9fndoi Bl Bglsechnseatd opstsotibeksirface
i ncluding screw threaded fittings, friction fit conmponents 15 etc. | ndeed
the val ve asSénbl§ €3APRE7cddests B IGhgte RONpURERIUERt $BnE2ERBEdRHEN! S.

The val ve; assephl y-gan berp&onfigured iyt o other (shapes rand it herg i 40

requirement for the general "H' shape shown in the enbodi nent of Figure
4. 20 A funi pamsigdstheughsasmetiygll Pr omb derpattachest rodgehecackivanegd

carbon of th bsorption bed cartridge,,and the carbon can be periadically
removed and §%§ﬁéﬁmmfPﬁ% na%@rdﬁﬁfﬁagsBPSHQﬁf %%cﬁea§9ﬁﬁﬁ{ﬁﬁqh?%sgpﬁﬂate
to degrade theibusl gantfurFosainst antiesh segubhi nghOf beord £ 5y otiikhes2a
absorption bed cartridge with sodiumthiosul phate yields brom de and

sodi um met hyPthi oddl pRERROWH EPHEfR honlE64 @5 Falbyniggeh Eanspéfocate

di scharged sgiely %%éj“ﬁ@n%k@OWﬂﬁﬁlyl%é“4%ﬁ§?e§n?ggwn¥ﬁé gﬁmﬁﬁgtion

i nvention, the fumgant gas uUsed can be of erent types, depending on
the 30 fum gagibarsitudtubdn.irfprimxanpl eesisteli Swmi ¢hrnriteescopeadhinke

invention for_gases such as_other al kyl, halides besi des net hyl brom de),
phosphi ne, S %Fafoffaﬁwiagr%?nlc ach, and subsedguen Ey dlsc%rded.

The present invention teaches the use and then the
subsequent removal of the fumigant gases by extraction
15 from the fumigation chamber followed by chemical
absorption o¢f that fumigant so that substantially no
fumigant (or fumigant by-product) 1is expelled to the
atmosphere. There are significant environmental and
cccupational health reasons for this further gas
20  processing so that a fumigation process such as the one
described may be operated safely in the vicinity of people
or animals or generally in urban areas. The secure
attachment of the flexible canopy side 14 to the pipe
fitting 10 means that toxic gases from the fumigation tent
25 16 will not pose any occupational health risk to operators
of the fumigation apparatus during processing, while they
may be standing alongside the area where the pipe fitting

10 accesses the fumigation tent 16,
The absorption process described in the present
30  application represents an advancement over the exhaust gas
incineration or dilution processes. Fumigation systems

which can use fumigation reagents, such as methyl bromide,



carbon dioxide to be used in the fumgation nmethod. In 28 the case of
phosphi ne, 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 5 from
the carbon. In the case of sulfural fluoride, passing the gas through an
absorption cartridge contai ning caIC|un1%%Ibonate causes the gas to be
converted tosféehY vaﬁﬁouénsuﬁfuwaﬁﬂtEﬁVWWmip@galﬁ caanbeosafel yodi $pesed
of. If carbo S ed.a o suffocate 10 pests etc, it
may sinply b%“?%%éb@ r%#?t%f %u Or nbg% gﬁanﬁéﬁdWl%ﬁubbllng into a
vessel or cartrldgewcohhalﬁ@ﬁ@r@MﬂpﬁeﬂdrﬁdHrﬁmbﬁ&mméﬁtﬁcbﬂ tBAdpresent
subsequent |y di scarded. The present invention teaches the_use and then the
subsequent r&RBERFIGE LRY S Lﬁﬁ%nﬁea%é@eﬁy laxteRei OFa18 fifonyewed De
funi gati on cgggp%n{oltloom%gbé/ chem gal f}PSPHi@t Lop Oa‘hééﬂa%h% H838L 30" hat
substantially no fumgant (or fum gant -product) 1s expelled to the

at nosphere. Fpereatne qundtcéﬂasenWﬂEDnﬁehianagdadmann&gaanwweheaheh
reasons for éhlg fur her gas 20 processing so that a fum gation process
such as the destri bed may be operated safely in the vicinity of people
or aninmals or gengrally Tmeurbaml@gg@§n Thepsegune Qgtagagpﬁbdoftbhebe
flexi ble canopy side 14 to the pipe fitting 10 means that toxic gases from
the funigatiBRZteh? 28 16'4%T| hotl L5Ede Leny SdE€upHERE bnab L heditt hepCdRSES
operatong of the Lupi &@%dsonlép%&aw%ewla&\@rﬁce@%é'QH% Wakhe tl,r:ﬁ%)éteﬁay
be standing a ?ong5|de the area where the pipe fitting 10 acces

fum gati on teantfdleriJheeabsorpti on process described in the present 30
application represents aphgdva@cenen over the exq:ust gas

umigation appara relatively
effective in fumigating products; and
3. The fumigation apparatus 1is ‘“environmentally

15 friendly” and operationally safe in its fumigation and
absorption of the fumigant.

Effective fumigation of products by skilled operators
using this apparatus and method can provide for the safe
treatment of material in situ at a wharf cor factory site,

20  and may eliminate the possibility of insects or vermin
escaping into the environment, or being transported across
the country in contaminated produce, along with enhanced
health, safety and envirconmental benefits.

Those skilled in the art will appreciate that the

25 invention described herein is susceptible to variations
and modifications other than those specifically described.
For example, the inventicon need not ke restricted to
methyl bromide as the fumigant but rather extends to any
substance which is suitable in fumigating produce and thus

30 killing pests, parasites, insects, or vermin. The portal
apparatus may need not be restricted to the specific shape

or constructional features described.



incineration or dilution processes. Fumi gation systens which can use

fum gation reagents, such as nethyl brom de, -29- safely and in a way in
which is non-toxic to the environnment are of najor interest worldw de. Now
that several preferred enbodi nents of the present invention have been
described in sone detail it would be 5 a&garent to those skilled in the
art that the fum gation apparatus has at-?east the foll ow ng advant ages
over the prior aftl 1SU¢Ee vemigatcon appdr amadiifécadapned eoebeto be
positioned u ; xihl.e .sid |1, of an | osed 0 space and us is
relatively cg%@%ﬁ?g% 8an t%H%bn€T¥€§F8§e ?gyfgﬁgiégfgéﬁ§ rﬁf??ﬁﬁ%a%FSn
appar at us i snaehati vweff ywhethectd ved nbé umicgatrrtigieer oduets; trand£3redbeng

fum gation aggaratus,is "environnentally 15 friendly" and operationally
safe in its Faif§aPFofi®and absorption of the fumigant. Effective

fum gation of proguct ssbycski Lbed.gperatons uakag thies apparatys-andec

nmet hod can provide for the safe treatnent of material in Situ at a mﬁarf

or factory sipéorzetand may relfiemineat & Hee poissi bildh yreferaseet does wetnin
escapi ng int he. enviraonnment,. or. bei transported acr.oss .the country in
contaninatedggéﬁ ﬁggFeaﬁgnféﬁﬁﬁ$%ﬁﬂw§ﬁéﬁ %ﬁgal OTUG QP St whvi r BAfent al
benefits. Thosetski |d@thdm GHhaearl Wrldwlappieeciat enkhairi hein2fusbyentEon
described herein is susceptible to variations and nodifications other than
those speci fPEafl'y deS8Fi beBRtrFor exanple, the invention need not be
restricted to nethyl brom de as the fum gant but rather extends to any
substance which is suitable in fum gating produce and thus



30 killing pests, parasites, insects, or vermn. The portal apparatus may
need not be restricted to the specific shape or constructional features
described. -30- Al such variations and nodifications are to be considered
within the scope of the present invention the nature of which is to be
determ ned fromthe foregoing description. 51t is to be understood that,
if any prior art information is referred®to herein, such reference does
not constitute afhadrlgdmendefaningethaf snwgnitdonf eresag faddowst the
common general know edge in the art, in Australia or any other country.
-31 The clains defining the invention are as follows: 1. A nethod of
installing alfum gantmgaso®ordft i bnataflumhgatd orrehiayder whischoatt | @ast ai n
part incorporates a, 5 flexible canopy, the gas port adapted to be seated
on an under | yFR§I&EH OBt FETRRF af FaRlgedtt o B hosht iReidd Hetweeiratee @

canopy and the.undeg! Ea@ﬂ)&ﬁér u@l‘ié”@asa?)g:r%ed’c%ﬂﬁ.@d 98s pROTd. HQNPrisesy a

barrier having an enl arge entral "portion such 10 that the barrier
reduces in henghrlpbugngtinomutrke acehtaraiangsat tionbe oponet bbneppbsitvecadge

portions; at, ] east _one of fum gant _.gas inlet or outlet. dispos in_the
barri er, thet#%lg?n?gyaﬁp\NE?%Iéﬁé%ﬁé%%n%Lﬁﬁfﬁﬁﬁu¥%1oa?%ew$%ﬁ?g§€?oﬁas
chanber and phetogbhptikesl5 allow the renoval of a flow of fum gant from
the fum gation chanmber; and a sealing surface extending alonq:an out er
periphery of the darideridet WREATGai N ofPdSineEedgenpbrti it tiHe 868l i ng

surface jadapt gd: t epBe et act AR WL N i gnt moving from the central

portion to one of opposite edge portions:
at least one of a fumigant gas inlet or outlet
disposed in the barrier, the inlet to allow a flow of a
fumigant into the fumigation chamber and the outlet to
15 allow the removal of a flow of fumigant from the
fumigation chamber; and
a sealing surface extending along an outer periphery
of the barrier between said opposite edge portions, the
sealing surface adapted to be contactable with the
20 flexible canocpy to provide a gas-tight seal between said
gas port and said canopy
wherein the method comprises the steps of:
disposing the gas port between the flexible canopy
and the underlying structure; and
25 retaining a lower edge margin of the flexible canopy
in contact with the sealing surface of the gas port to

form a gas tight-seal therebetween.

2. A method according to c¢laim 1, further comprising the

30  step of:
locating weights on the lower edge margin of the
canopy to retain that edge margin in contact with the

sealing surface.



20 flexible canopy to provide a gas-tight seal between said gas port and
sai d canopy wherein the nethod conprises the steps of: disposing the gas
port between the flexible canopy and the underlying structure; and 25
retaining a |l ower edge margin of the flexible canopy in contact with the
sealing surface of the gas port to forma gas tight-seal therebetween. 2.
A method according to claim1, further cofrising the 30 step of: locating
wei ghts on the | ower edge nargin of the <canopy to retain that edge margin

in contact with the Iﬁg@ﬁégga%% %g% égéfialnin?thOd aico%dkﬂgFPgﬁéggighl

or claim2 farther™ conpri prOV|d|ﬁb a 8ot

regi on betmeeanQQQSMUethé Std@& oﬁ.the portal apparatus and the underlying
structure; and retaining.the | ower edge %ln of the canopy in contact
with the transitioﬁrpgégéﬁgté ERASENaTHassiitgRl rsgdrnabréyserhaprosite

transition regyen. 10¢4. tﬁerretaggt@gcora%a@rat@lsc' aLmy3 ftLHé hel,,GapRLL 3 "9

the steps of: locating weight's on the ['ower edge margin of the canop
retain that Béwectedge mardgin in contact with 15 the transition region. 5.

A et hod of funlgatl rod ct Iocated i,n a fum atlon chanber, the
met hod i ncl udi ng tﬁeggfepg the provicdi n§4R i e And fout et FOIPY nifhe

fum gation zeoﬁhansbermwﬂercﬁlen &art@ﬂsitoroneegﬁoslal& pekisel Sai Bskakhiedt
seal across that transition region.
10
4. A method according to claim 3 further comprising the
steps of:
locating weights on the lower edge margin of the
canopy to retain that lower edge margin in contact with

15 the transition region.

5. A method of fumigating a product located in a
fumigation chamber, the method including the steps of:
providing an inlet and outlet port in the fumigation
20  chamber, wherein at least one of said ports is installed
using a method accerding to any one of claims 1 to 4;
cperatively coupling fumigant intreduction and
extraction apparatus to the portal apparatus;
fumigating the product by providing a flow of a
25 fumlgant to the fumigation chamber via the inlet port; and
extracting a flow of the fumigant from the fumigation

chamber via the outlet port.

6. A method of fumigating a product as claimed in claim
30 5 further comprising the steps of:
providing control apparatus for at least one of the

fumigant introduction and extraction apparatus; and



using a nethod according to any one of clains 1 to 4; operatively coupling
fum gant introduction and extraction apparatus to the portal apparatus;
fum gating the product by providing a flow of a 25 fum gant to the

fum gation chanber via the inlet port; and extracting a flow of the

fum gant fromthe fum gation chanber via the outlet port. 6. A nethod of
fumigating a product as clainmed in claim330 5 further conprising the steps
of : providing contreohtappaiatusatf ollcatstl east one d¢het hElotumfgantimigant

i ntroduction,and extraction apparatus; and - 3 controllin t |east, one
of the 1 ow b CFRILGRA LIher odb et THiBroes it o r BECARd pOREED)
under operatperadfiohhercenkr ebnappar abgsradué.. A nethod of fum gating a
product as claimed in claim6 wherein the control apparatus used is a

val ve assenbly. 8. A nethod of fumi gating a product as clained in any one
of cl ai 5 b0 7if I Y ; t 10.s LRg. of
fum gan{TESi n tgli're(%t H%?E%& g)t%d%#lybﬁea;tﬁ%ﬁ%&%%&%e, HgﬁgM%cgt%gr%gg%‘ t6o
convert the #hairgant thientonargaseppartonm uledAisethodlot tumegaliyng a
product as clainmed in claim 15 8 wherein the heating source used is

| ocated inside the fum gation chanber in use. 10. A nethod of fum gating a
product as chai medai medl@IdMoB SinChat thE whesebdudheasounce ised; f ognihe
flow of 20 fumigant is a nobile source of the fumgant. 11. A nethod of
funmi gati ng a®pfodeEt @saEl@i medtion anyfuphkesf ePup¥esBg o e f whdmer of

comprising tREpBLERngt o HRRPTSE NBuhDGaLEM gaNt: AL Nes J3H gatd,on, ehamger -
heating source, the latter used to convert the fumigant

into a gaseous form.

9. A method of fumigating a product as claimed in claim
15 8 wherein the heating source used is located inside the

fumigation chamber in use.

10. A method of fumigating a product as claimed in claim
8 or claim 9 wherein the socurce used for the flow of

20 fumigant is a mobile scurce of the fumigant.

11. A method of fumigating a product as claimed in any
one of claims 5 to 10 further comprising the step of

dispersing the fumigant in the fumigation chamber.

25
1z2. A method of fumigating a product as claimed in claim
11 wherein the fumigant is dispersed in the fumigation
chamber by a dispersion pipe system in use located around
the product to circulate fumigant and gases.

30

13. A method of fumigating a product as claims in any one

of claims 5 to 12 wherein the step of extracting the flow



12. A nethod of fum gating a product as clained in claim 11 wherein the
fumgant is dispersed in the fumgation chanber by a dispersion pipe
systemin use |ocated around the product to circulate fum gant and gases.
30 13. A method of fum gating a product as clains in any one of clains 5
to 12 wherein the step of extracting the flow -34- of fumgant is

acconpl i shed by use of a contra-rotating-34an. 14. A nethod of fumigating a
product as ckdi nbdnigamny is5 amneoafl cdlaeds by twsd 3 ofher econthre -step tafhg
extracting the flow of fumgant is followed by the step of producing a
stripped gas 8§7‘absor bi ng the fum gant using an absorption apparatus
operatively coupled to the extraction apparatus, the absorption apparatus
bei ng designed to absorb 10 substantially all of the fum gant extracted

fromthe fudfigati bnmEfdmserol 18unATaEEREd Sof PFefigat RRg | Presducinasny
claimed iy claLm,d4 [ e I aratus c i

absorpti 051n bgglei r?cﬁlucl ngﬁsgct@i &gt elggbibga{ﬁ%%érlgrgo%\gﬁi csﬁceg}t Ofen?a%tE%gF?ﬂ%f Jc?iﬁze
extracted fulfiigantofat famhesnt 16.s A akldosd obyf whegattag afpropdudtcasy a
clainmed in claim 14 or claim15 further copprjsing the step of providing a
20 11 ow of tRE“SPPFApEa gLy ARG THET rtbat KBrICRaNBE IS 191 ADFECHSd o6
fum gating aazppaduehsaspehaitA®ed 1k hglmg 16 WigE ebRtLhe SbAI agggr%%sf,l ows
into the fum gation chanber via the portal apparatus. 25 18. met hod of
fum gati ng atg?odu@@s%@‘@l% medHRR @S onkedhacl aflesigned 17*whepdisprbhe

method Tyt heleGeiRELaesy 1015t 8R ObaGONtLAlLLAY acllolepbaan claket (gas to

sel ecte
fumigation chamber.

15. A method of fumigating a product as claimed in claim
14 wherein the absorption apparatus comprises an
15 absorption bed including activated carbon to which at

least part of the extracted fumigant attaches.

16. A method of fumigating a product as claimed in claim
14 or claim 15 further comprising the step of providing a

20 flow of the stripped gas into the fumigation chamber.

17. A method of fumigating a product as claimed in claim
16 wherein the stripped gas flows into the fumigation

chamber via the portal apparatus.

25
18. A methed of fumigating a product as claimed in any
one of claims 5 to 17 wherein the method further comprises
the step of controlling a flow of an inlet gas to selected
parts of the fumigation chamber.

30

19. A method of fumigating a product as claimed in claim
18 when dependent on claim 14 wherein the inlet gas is

either the fumigant or a displacement gas.



parts of the fum gation chanber. 30 19. A nethod of fum gating a product as
claimed in claim 18 when dependent on claim 14 wherein the inlet gas is
either the fum gant or a displacenent gas. -35 20. A nethod of fum gating
a product as clainmed in claim 19 wherein the displacenent gas is the
stripped gas. 5 21. A nmethod of fumi gating a product as clained in any one
of clains 18 to 20 wherein the step of comtrolling the flowis by the
operation of a flow control apparatus conprising a manifold and a val ve
assenbly. 10,22. met hod of ffni?atkmg a prodgct as cliined in cliinl 21
wherein the fanifof*d™R58°8 Bf uf ATFESEof 90at PEPEYGhd2 Suherelfd 8 CARTE
assenbly is aprangedihotaentiebihhenthewgakhieugheattkeastonasef the
outlets. 15 23. A method of fum gating a product as clained i'n any one of
claims 5 to 22 further conprising the step of using a nonitoring apparatus

to nonit t conge LON<0 ] t i um.gat i h 20 24.
A nethodq%f ?ghiga%iﬂéEQB%rggu%Fmgggggggn%dgfhggng%% §%5§ﬂ8re?§b§ﬁ¥
noni tori ng apparatusleomprii8escazburhgaptin saspkipg afdcdatectlilangmeher

unit operatiyely coupled to an outlet of the portal apparatus. 25 25. A
f uni gati on cﬁgﬂ%erp VtgpeaBBﬁfﬁFﬁgnfSF BsélﬁﬁtﬁoﬁtrpgnﬁﬁﬁﬁFéﬁuéhanber

which at | eagbnpRiBahl hnmQhPOLaEeSnA af kExkBl 8scanepy. the portal
apparatus adapted to be seated on an underlying structure and arranged to

be positioned between the canopy and the underlying structure, the 30

appar at yg, copprisi pg; @, barrkie ﬂ I n_enl.ar n l rtion h

that the barrrer regﬂ%gsgﬁnéae?% ?géggpﬁgangﬁggﬁg %gn%;gﬁmga ShOR18HR
21 wherein the manifold has a plurality of outlets and
wherein the valve assembly is arranged to control the flow

through at least one of the outlets.

15 23. A method of fumigating a product as claimed in any
one of claims 5 to 22 further comprising the step of using
a monitoring apparatus to monitor the concentration of

fumigant in the fumigation chamber,

20 24. A method of fumigating a product as claimed in claim
23 wherein the monitoring apparatus comprises a fumigant
sampling and detection meter unit operatively coupled to

an outlet of the portal apparatus.

25 25, A fumigation chamber portal apparatus for use with a
fumigation chamber which at least in part incorporates a
flexible cancopy, the portal apparatus adapted to be seated
on an underlying structure and arranged to be positioned
between the canopy and the underlying structure, the

30  apparatus comprising:

a barrier having an enlarged central portion such
that the barrier reduces in height moving from the central

portion to one of opposite edge portions;



portion to one of opposite edge portions; -36- at |east one of a single gas
inlet pipe and a single gas outlet pipe, the or each pipe disposed to pass
entirely through the barrier whilst nmaintaining a gas- tight seal across
the barrier such that in use the inlet 5 pipe allows a flow of a fum gant
into the fum gation chanber and the outlet pipe allows the renpoval of a
flow of fumigant fromthe funi gation chaiber; and a sealing surface

ext endi ng al ong anabuiersperinpherty a ofinties bers i erl detwees saddaoppasiite

edge portions, _the 0, sealing surface _adapted to _be contactable with the
flexible candpy t8u5i85id@lgegangFQhPrseﬁgc et WeBf sé?ﬁpoﬁﬁ ar &CusPard

sai d canopy. eA6ir&lportiato@pparadls pas rékal Med; i Bl M 25 whes ein the- 15
seal ing surface has outer margins arranged to join the underlying
structure toti8hk &esdoAIFITaAnshei arrégirorrudet weeh dai diseathagisdetace

and the updeglyin ture allow fo ' of, as,tig by the
flexible ca%o%% g%f%%%% F{agg%gﬁo%kreaidﬁ?§§¢§§% ifﬁx% %gﬁta?hggggﬁé?és as
clained in cthamb@b endcl@dian 26t labepdipr tdic seal tihhg sembaed st genénakl y

arch-shaped. 28, A portal apparatus as clainmed in claim?27 wherein the 25
out er narginggoFu?ﬁgaﬁFcﬁggﬁaﬁﬁﬁ EHWFgéElﬁpecPﬁﬁg?ﬁd 8P curved asynptotic

with the underlying surfasg atrfrhee AR ANSIdAPNL €808y 221 AnROKL al
apparatus as clainmed in any one of clainms 25~ 30 to 28 wherein the sealing

surface i s aPfarded PorraeEommddwed opeldr aanas e ghtlget ereoirnsy r&hsin
the fl@%fblgeggﬁﬂgy %Ur%gggac%&gﬁéééhetéeak%ngé%ﬁgg%(%b5§7'with the
flexible canopy to provide a gas-tight seal between said

apparatus and said canopy.

26. A portal apparatus as claimed in claim 25 wherein the
15 sealing surface has outer margins arranged to Jjoin the
underlying structure to form a smooth transition region
between said sealing surface and the underlying structure
to allow formation of a gas tight seal by the flexible
canopy at said transition region(s).
20
27. A portal apparatus as claimed in claim 25 or claim 26

wherein the sealing surface is generally arch-shaped.

28. A portal apparatus as claimed in claim 27 wherein the
25 outer margins of the arch-shaped surface are tapered or
curved asymptotic with the underlyving surface at the

smooth transition region.

29. A portal apparatus as claimed in any cne of claims 25
30 to 28 wherein the sealing surface is arranged to
accommodate one or more welghts thereon to retain the

flexible canopy in contact with the sealing surface.



30. A portal apparatus as clainmed in claim?29 wherein the sealing surface
is generally planar. 31. A portal apparatus as clainmed in claim?29 or claim
30 5 wherein the sealing surface is arranged to accommbdate one or nore
el ongate flexible weights. 32. A portal apparatus as clainmed in any one of
claims 25 to 31 wherein the barrier is of a segnent shape when 10 viewed
in elevation. 33. A portal apparatus as c€¥ained in any one of clains 25 to
32 further céhpriskngoanabutepapetticoashaviangednioutérimsddf aterehat the

i ncor por at es o;.supgor s, the sealing 15 surface and an inner surface, and
wherein the B&FriB¢ 85%%??5%5 4F1PLESL YoRE PRl that depends from the
inner surface of the outer portion. 34. A portal apparatus as clained in
claim 33 wherein the 20 barrier conprises a plurality of panels that are
spaced- aparflal ony PRECRhn@PPauftaceast ClReMEdt &R PorEioR? 35. CA2pBr BA

appar at us; as,gLakbagd.hp %taail%éi%zsg{ﬁscaé @534&%@]@& n. gach pansk-has ge

projection arranged to support e panel on the underlying surface. 36.
A portal apparatoseaslchagshedfilaxabyeoneightelains 25 to 35 further
conprising a base di sposed under the barrier, the base being fornmed froma
deformabl e material 30 and arranged to assist with the provision of a

gas-tight seal betwseptihezpasrhenisand theimpderhybRg sHef a¢gec1x38s 35 A
portal apparatus_as clainmed in any one of clains 25 to 36 wherein the
sealing surfhee ik d&fsEdRabl Eheo Ba3srser viit hofheaprendsenh ofhapggaghenght

seal bet\ween,the.gottaly ggpgéggus and the flexible canopy. 5 38. A portal
appar atus according to cTarm when

33. A portal apparatus as claimed in any one of claims 25
to 32 further comprising an outer portion having an outer
surface that incorporates, or supports, the sealing
15 surface and an inner surface, and wherein the barrier
comprises at least one panel that depends from the inner

surface ¢f the outer portion.

34. A portal apparatus as claimed in claim 33 wherein the
20 barrier comprises a plurality of panels that are spaced-

apart along the inner surface of the outer portion.

35, A portal apparatus as claimed in claim 33 or claim 34
wherein each panel has a projection arranged to support

25 the panel on the underlying surface.

36, A portal apparatus as claimed in any one of claims 25
to 35 further comprising a base disposed under the
barrier, the base being formed from a deformable material
30 and arranged to assist with the provision of a gas-tight

seal between the barrier and the underlying surface.



dependent on claim 33, wherein a sheet of defornable nmaterial is disposed
on the outer portion, and wherein an exposed surface of said sheet forns
the sealing surface of 10 the apparatus. 39. A portal apparatus as cl ai ned
in claim36 or claim38 wherein the defornmable material is a conpressible
| ayer of foam 15 40. A portal apparatus_as clainmed in any one of clains
25 to 39 wherein the barrier includes on®or nore further fumgant inlets
or outlets. 30-41.2p¢uhpHatPoArasyenbryclaginadi hg: a(x) oaef afi gariios 25
chanber |nCoLBORatiAQ.AL J 8AsL LDa1PAL! <8, [Lex! B2 £anoRys, ANd, (D) g, aortal
apparatus adapted to be seated on an “un erFylng stTucture and arranged to
be positionedibet ween pr2fitshercanbpy and-thehunderdlyimgwdenict ueepotrhal
apparatus conprisjng: a barri having an enlarged central portion such
that the bar?gg?r?tﬂgcﬁgdi Lﬁe%éﬁflﬁ%§iﬁ@nPP6n1the central portion to one
of opposig e edge portions; 30 at |east one of a fumgant gas inlet or
outlet disposed in the barrier, the inlet to allowa flow of a fum gant
into the funmf@ati oh chanbet apdreletost | ecacordi3gr ald owsthbnr efdvakheh a
flow of fum t ] gati.on er; and seal i ng sur.face

ext endi ng aI%%%é%%égglé$$pé$#%%%ry§?bf%$%%pJﬁ?r%brS%@FMeeﬁ%sa§8f85E8?%?e
edge portionsatéheal 5isealiisng s f@cetadaptiedrt @die icont aci@bleeyeih Lhe

flexible canogg to provide a %as-tight seal _between said.  apparatus and
sai d canopy.® osed surface oI said sheet forms the sealing surface of

10 the apparatus.

39. A portal apparatus as claimed in claim 36 or claim 38

wherein the deformable material is a compressible layer of

foam.

15
40. A portal apparatus as claimed in any one of claims 25
to 39 wherein the barrier includes one or more further
fumigant inlets or outlets.

20 41, A fumigation assembly including:

{a) a fumigation chamber incorporating at least in
part a flexible canopy; and

(b) a portal apparatus adapted to be seated on an
underlying structure and arranged to be positioned between

25 the canopy and the underlying structure, the apparatus
comprising:

a barrier having an enlarged central portieon such
that the barrier reduces in height moving from the central
portion to one of opposite edge portions;

30 at least one of a fumigant gas inlet or outlet
disposed in the barrier, the inlet to allow a flow of a

fumigant into the fumigation chamber and the outlet to



42. A fum gation assenbly as clained in claim4l wherein 10 the fum gant
inlet(s) or outlet(s) conprise(s) a pipe which passes entirely through the
barrier to allow fluid conmmunication between either side of the barrier.
43. A fum gation assenbly as clainmed in claim4l or 15 42 wherein the
assenbly conprises first and second inlets and first and second outlets,
arranged in fluid communication in a singde structure. 20 44. A fum gation
assenbly as élapredtiw clzgwaesl thaf is dperablaE i nfamigast cbrPhguiaei on

to receive a L _ga A fum gati on chanber via the first inlet
and to diregﬁ%? 39;8Eugﬁaékggkaggglom10f gas via the first outlet to the

fum gation chanbera amdlinga ssedere corfdrgliraf i0Ib2p 40 cacekveesadibhewyof
gas fromthe fum gatjon cha into the first jnlet, to pass, that flow

er ]
via the secofii ddtd e afFéeFm}iﬁﬁ??Qeé?ﬁ%ﬂoﬁﬁﬂﬁ&%ﬁu§d€ﬁmﬁ%%ﬁ%ﬁp§hetéﬁs

then flons bagkihg tRe 3830l yaMpded hepsecend 10l alacddier gas,: thenchgi ng
returned via the first outlet to the fum gation 30 chanmber. 45. A

fumi gati on assenbbyeasagiamhedoi provaidm 44 ghereiahti masie Pepeten said
configuratioQPéangﬁ mgggsggﬁdfrgn1the first -40- inlet to the first outlet

via a single frow restriction 8VI€&; and in the second configuration the

fl ow passes fromthe first inlet to the first outlet via two flow

restriction ggvices, each flow restriction device being 5 part of the
assenbly. 46%<A fuhi §UPLEATASBeMFISFTRY Yolod Med il B nt43igr 142vhegriRer

;ggprisim: £R: 9BSnENAAACTI QNAPPAr AMS oyl (@) 3% BAENL 8PP aLUS:
which passes entirely through the barrier to allow fluid

communication between either side of the barrier.

43, A fumigation assembly as claimed in claim 41 or

15 42
wherein the assembly comprises first and second inlets,
and first and second outlets, arranged in fluid

communication in a single structure.

20 44 . A fumigation assembly as claimed in claim 43 that is
operable in a first configuration to receive a flow of gas
from the fumigation chamber via the first inlet and to
direct the return of that flow of gas via the first outlet
to the fumigation chamber, and in a second configuration

25 to receive a flow of gas from the fumigation chamber into
the first inlet, to pass that flow via the second outlet
to the gas treatment apparatus from which the gas then
flows back to the assembly via the second inlet, the gas
then being returned via the first outlet to the fumigation

30 chamber.

45. A fumigation assembly as claimed in claim 44 wherein

in the first configuration the flow passes from the first



(d) gas recircul ation apparatus; wherein the assenbly is arranged to
operatively couple each of the gas extraction, treatnent and

recircul ati on apparatus in selective fluid communication. 15 47. A

fum gation assenbly as clainmed in claim46 wherein in a first
configuration, a first inlet is arranged for receiving a flow of gas from
the fum gation_chanber via the gas extraﬂiion apparatus; and 20 a first
outlet is artBhBEd Forthecificidtat PuElehe ViPowr 6fNENEr abt@d gastriemithe
first inlet g_ev&es 983 FOYNLCE L ! @ekpﬁdg%or{ﬁchféﬁzgéz# onLAPPAf gt “f{ séf'}g | n
a second configurafion, a second outlTet is artange or passing i ow
of gas from fhemfitrtst ifikett 2bi¢0 tthe gas tfeattrenttdppar atds;tvandfaow
second inlet is arrgnged or,receivgggltgi fl ow of ,gas fromthe treatnent
appar at us anGFbF*BasElng?tWECFT ow 3 gasFo THREF 1 5tOButdtiCaiwnarer t he
first inlet gaditbhe speondsembhet, the 30 second inlet and the first
outlet, and the first inlet and” the first outlet are respectively
separated by a second, third and first flow restriction device and wherein
inthe firsg.confjg i wher i s.only .gas, extr Lon and_-4
recirculatio%?'theAsg%%%8%§$§ﬁié%%gﬁﬁﬁkv%gsfﬁ¥%g%§% l%egﬁéég ﬁgtﬁa¥e%%in
cl osed and therthestcbhowisésatri ction device alone remains open, and in

t he second configur?%'on where there is gas extraction, treatnent and 5
recircul ation, only'thed38coRETaRH PRI FEPFFBRFéstriction devices both

remain apen. 48. An-psgeabiyegsmehai ABPabRcghai g4d7 in which the assenbly
is a val ve assenbly conprising two T-junction
gas recirculatiocn apparatus;
wherein the assembly 1s arranged to operatively
couple each of the gas extraction, treatment and

recirculation apparatus in selective fluid communication.

15
47. A fumigation assembly as claimed in claim 46 wherein
in a first configuration, a first inlet is arranged for
receiving a flow of gas from the fumigation chamber via
the gas extraction apparatus; and

20 a first outlet 1is arranged for recirculating the flow

of extracted gas from the first inlet to the gas source
via the gas recirculation apparatus; and
in a second configuration, a second outlet is
arranged for passing the flow of gas from the first inlet
25 to the gas treatment apparatus; and
a second inlet is arranged for receiving the flow of
gas from the treatment apparatus and for passing the flow
of gas to the first outlet;
wherein the first inlet and the second outliet, the
30 second inlet and the first outlet, and the first inlet and
the first outlet are respectively separated by a second,
third and first flow restriction device and wherein in the

first configuration where there is only gas extraction and



10 sections of pipe joined by the first flowrestriction device at a stem
portion of each T-junction section, and wherein one side arm of each
T-junction section is joined to either the second or third fl ow
restriction devices. 15 49. An assenbly as clained in claim47 or claim48
wherein the flow restriction devices are each butterfly valves. 50. A

met hod of fum gating a product as claimed*in claim 20 5 wherein the

fumi gation cﬁ&ﬁﬁéﬁugﬁtﬂééstiﬁﬁﬁxn&ecqnﬂxnﬁmﬁatbéiédfIékpblereéﬁﬁéyﬁipﬁe

method furt he,s6aEPhIGHNG LN 51 eRS-0f: ALt roducing.a soul,ce. 8k 3 Ly gant
into the 25 fumgation chanber using the tum gant Tniroducti on ~apparatus;
extracti ng adelaweokliche fnsmsgarnt dgem tdred fimi gati eacoebarmherigsiragithe

fum gant extrﬁction appar at us;, recirculatingﬁsaLd flow of extracted

funmigant to YRETS0 fumiYati on*Ehant#iS usi AgERETAEI I cul B FdH Upbar afis,

and at the ¢epckusnanigh,a i) gald 0BLBLAT Wald 1P AYCREHRY LUELReE i o
i ntroduction of fumgant into the fum gation chanber; -42- providing a

fum gati on abBs¥ipesoRcappacanas whiech is operatively coupled to the

fum gant extraction apparatus; directing a flow of fum gant fromthe

fum gant extraction apparatus to the fum gation absorption 5 apparatus;
and recircul a8i.ng anfloysafbpas o omnbhactiumganilaiabsarpt i 9n \apRAr atus to

the fum gation chgﬂber,using the recirculation apparatus until a '
predet er ni ne@SSRBAMY of® fANYGANE haSSHREAY afcsdtbets Irdmitte Fudtgatien

chanber.1dl0 sections of pipe joined by the first flow restriction
device at a stem portion of each T-junction section, and
wherein one side arm of each T-junction section is joined

to either the second or third flow restriction devices.

15 49, An assembly as claimed in claim 47 or claim 48
wherein the flow restriction devices are each butterfly

valves.

50. A method of fumigating a preduct as claimed in claim
20 5 wherein the fumigation chamber at least in part
incorporates a flexible canopy, the method further

comprising the steps of:

introducing a source of a fumigant into the
25 fumigation chamber using the fumigant introduction
apparatus;
extracting a flow of the fumigant from the fumigation
chamber using the fumigant extraction apparatus;
recirculating said flow of extracted fumigant to the
30 fumigation chamber using the recirculation apparatus; and
at the conclusion of a fumigation interval:
preventing further introduction of fumigant inte the

fumigaticon chamber;



51. A nethod of fum gating a product as claimed in claim 50 wherein the

fum gant is introduced continuously into

fum gation interval

fum gati on chanber as clainmed in claim5
- controlling a flow of a displacenent gas to
di spl ace th#2 fum gant;

t he steps of:
of the fum gation chanber to

52. A nmethod of fum gating a product

the fum gati on chanber during the
| ocated in a 15
further conprising
sel ected parts
extracting

t he net hod

and 20 -

t he fum gant fron1thVidWhgaEidmmﬂg&ﬂﬁmﬂ aﬁspﬁﬂtimmnhppap@tms BBichA et hod

cl ai m 50 wherBEREERa et eh o Ba St HBofirpor P Phe SFEaR oot SEFACERERC gas

is as clained
| ocated in a

pr oduct
wherei n at

in giabfr2hgor acl @lBw220£54£uhi ARKROM robnf URh@at iFNGigant
fum gati on chanber as clained in claim52 or 53

sptraasiopne 8PrsapdUport §0i s RSt al Fepigsitigna mebredption

accordi ngs t 0,30y, 9REOf sghaims 1 to 4.

recirculating a flow of gas from the fumigant

absorption apparatus to the fumigation chamber using the
recirculation apparatus until a predetermined amount of

fumigant has been absorbed from the fumigation chamber.

10
51. A method of fumigating a product as claimed in claim
50 wherein the fumigant is introduced continuously into
the fumigation chamber during the fumigation interval.
52. A method of fumigating a product located in a
15  fumigation chamber as claimed in claim 5, the method
further comprising the steps of:

- controlling a flow of &a displacement gas to
selected parts of the fumigation chamber to
displace the fumigant; and

20 - extracting the fumigant from the fumigation
chamber via the outlet port.
53. A method of fumigating a product located in a
fumigation chamber as claimed in c¢laim 50 wherein the step
25 of controlling the flow of displacement gas is as claimed
in claim 21 or claim 22.
54, A method of fumigating a product located in a
fumigation chamber as claimed in claim 52 or 53 wherein at
30 least one of said ports is installed using a method

according to any one of claims 1 to 4.



