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Resi dual Gas Renoval Method Field of the Invention The
present invention relates generally to a nmethod for

WO 20960563gs a resi dual gas from an encl osure. ThBCT/AU2003/001650

invention will primarily be described with reference
toits use in renoving a residual gas or gases from
cargo shipping containers, but the invention can have
br oader appl i cat iResiduak s &emayadr detipodd for bul k
materials storage or for transportation where residua
anounts of gas can be present etc . Background to the
I nvention Many typegiefidgedidshaniinpentiic® are shi pped
all over the world in conventiOﬂgé shi

in
cont ai Fa® s PEEFEBR (HEGHORE bET - Rl iR ERLY to a method
CHet al Pefiowil®y T W gakedupli 0ako Shopnmemt ndqassirg a The
funigant gas, of sone type.int t ai ner

t he, t '
XTI Hal O bl (5L ST (258 SGHETREE. BF G AL SRR to it

f 88" BHOLOREV LYY MYes SUEN afad Wr g €M esgo shipping
lice, ticks, fleas or termtes. Such containers alsq, ,
of PRREERNERI NPEF nbBe dUNRREECRNF2Bt WEMSh HTCMETe dPR g cation

fo6 BRRKENEnATlQbhH-80088abebrapshkPREderAbll BOUEB AR or for
contai ners can be substantially vented by known

nEY HREROBE 2 eFon ISR it 1quRly Sguntst (h JossicRfalee present
agpunts of fum gant which are adsorbed into the goods,
produce and packing naterials |ocated in the

contai ner. These fum gants can slowy desorb over tine

during shi ppi ng = 18-, Al SO there
| %aét%%éﬁvﬁ%qgl& R AlfiSon

can be free fum gant econes trapped in
pocket Mahgt wgpasaptfi goeslsorarphckiodueat ar¢akbipped all over

COnLaLDgh o AT L SHAL Mhen Lhe Snla! perehAs hEen orten che

pac VEry of “cargo. can pose an
egubdenivenngl ledpbsim etheslednimipers onse whomhagtaedcpssor to

B BRI BT B S Y BL LR IR LS o che
container to exterminate pests, parasites, insects or other
vermin from another country, such as for example borers,
lice, ticks, fleas or termites. Such containers also often
contain timber dunnage and other bulk materials for packing
around goods being shipped.

Although the containers can be substantially vented by
known methods after fumigation, there are often residual
amounts of fumigant which are adsorbed into the goods,
produce and packing materials located in the container.
These fumigants can slowly desorb over time during shipping
of the re-sealed container. Also there can be free
fumigant gas which becomes trapped in pockets between
articles or packing materials in a container, particular
when the container has been packed very full of cargo.
Such gases can pose an environmental exposure risk for
persons who may access the container upon its arrival and
unpacking at its destination. Current methods of
ventilation of an opened container, such as opening the

container end doors for a period of time, are ineffective
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ventil ation of an opened contai ner, such as opening
the container end doors for a period of tine, are

w0 p@bfosaes veat fully elimnating trapped or deBOr/ABR003/001650

gases, and hi ghl ydangerous from an occupational health
standpoi nt, since the gases used-for effective

fumgation are extrenely toxic. In other situations, a

coht g}lﬁé}f EARMBBALEBE £52PPSHsPEr CFRIREEd Jasssnelansd highly

O8ah@&HehH 8 df b8 NBn SHCH @St {SHAN L1 MM EHOF since the
other articles which can emt noxious snells or funes

oYRESE| Hecdhieh ehfrdecmnd WHigadhidate® iextremely toxic.

confined copbained;spaAcen s i boarghani-cal,Qr Eb used to
sol vent being transported |'eaks during nmovenent of the

cbhtarRertt maintad .cr eapmedledsi dmallagueried t hgems such as
ceﬁfﬁw@fe Iy p%iﬁ@?@ée &POE&EH@F:G bel g dd a%e%t e&'an emit

and becorre nmoul d y or rotten is can also resul
t hexgenar asmohlef aoxi 6u31egas@§erl n tamg ofwhth@se can become

SbbHALLONSELEe103%8% Lo YAROU ScQﬁPSiﬁé:‘?d Fgcéhe Also if a

contal ner can pose an envi ronmental exposure ri sk
peksinbeyl over ponersolvet sope ey sdnsalwmrtagd adc@é@ during

%H&lv&%xgﬁ &Eetﬁgné&k%{r%%lg%lé a"j‘r[rétﬁ’eaat a”d “”&% 1"%as in

estrnation speC| I'ca
f ohé owontahesrt he kferpet issaldiml ggads aseusnexinlgt transported

rgﬁgr%eggmgnxmpﬁ%§UQ%plgoggantI%éaOfngse <%F%§% { in the

vapours remai in,” of genefa
cganbeat;wﬂneotfhamxsmﬂsa\gasﬁdoeen Imeairqd o0r theper icdduations

ot Tt LSS DR e M pam pose an

cem:farmnsnbél vaas:ypas@:&eeng:ti‘gc aruhmei;gjﬁssik(]fyor AR r or
f oot ng foot |ength . .containers) , well

klﬁ%%\ﬁoﬁlnp?ﬁg %%r‘ﬁ%osﬂ?ﬁpfaﬁfjeﬁﬁd apgdi e Fﬁn%tcﬁnit@ﬁner upon

| hdgsariesal aﬁi@&m;&m:n{:aigl%r‘ﬁ iy RRIdeyi nafca opede  of

metal wit orru% Ed side wal|s and noutvvardly

openabt® | EPFEITHLFBEAPR] Wi The oyiS .t hwheh the term
CUﬁé@i@@eﬁlf@és’&Ci?@S@sédleitel o Rer SWBBY leddifrable quantity

%sg%égg l%u%eg|g¥ é§g§ﬁ¥stiﬁ%égéfggtlﬁﬁvggtb%gerated in,
an enclosed chamber, the chamber having been sealed for a
period of time. When the term “conventional shipping
container” 1is wused it refers to the commonly used
containers of varying lengths and heights (for example 40-
foot length or 20-foot length containers), well known in
the cargo shipping and rail transportation industries.
These containers normally are made of metal with corrugated
side walls and an outwardly openable double door located at

one end of the container for access thereinto.

Summary of the Invention
In a first aspect the present invention provides a
method of removing a residual gas from inside a
conventional shipping container, the method comprising the
steps of:

- accessing the container;
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met hod of renmoving a residual gas frominside a
conventi onal shipping container, the nethod conprising

wo b@ses@ps of . - accessing the container;extraptT/Ay208/001650

| east some of the residual gas present in the _

contai ner; and providing a f{av-of a flushing gas into

the container to flush residual gas fromthe

cont ai herSX SR ndretdod lddsdns samgpparf r édicduatesgabed gas

i nsi de t her-cant@i fercdo Resately gglhr acted with

m ni mal risk to persons o may need to access the
cont ai nerpxliiding t sa | adtlew urpacki nElutefrey akjays t Heito  the

step of e £ ] t he..resi dual. .gas reduces ga ,
pressure %ﬂﬁleﬂeggntioai%r}éﬂs%b@e&hd i &AC F%‘sﬁﬁ@r?%ﬂtalner -
pr essSeciod shetehdd ea Klnvai hetppdd efeariatlan \ga@hasg Heiside the
f .residual in the container reaches_a |,
B‘%éﬁ%{@?ﬁi ned VAl u%‘:’lg? 5w Bt %c* ug'FritEPg fﬂé’é‘l?f@l risk to
i petsanedwand tae gasdpressiéeesd the CM@HN®r during its

I yhcreases. In.a second aspect the present invention
p?%%ﬁe%n%a%}%'d of renoving a residual gas from

i nsi deprefafulelnt | @RE| SHHPPLAY SOttty the "BEdshal gas
conprising the steps of: - accessing the container; .
JF%@%?%g 9P| oRFBFSATFI ushi n§lGas PREGINRE coRlaineambient

tachidsshethe pesislual dasildomHhesentaigper; and
extracting a . flow of the flushing gas and the residual

gas urtiF-Hichiasthennthss nuResEs dobl Tegddprésams i tn the

t EenttoMi@ NefedchdsemavedrePagt rAPhYat heat @l al the flow of
p%ﬁfsure of gases wthin the container is nonitored
a

LRI old2ey. 1pr ibitdifiteda ARforfly oRst hereesvgealin the
oasSni Bt i hdr-de cont ai ner i s extracted.

In a second aspect the present invention provides a
method of «removing a residual gas from inside a
conventional shipping container, the method comprising the
steps of:

- accessing the container;

- providing a flow of a flushing gas into the
container to flush the residual gas from the container; and

- extracting a flow of the flushing gas and the

residual gas until at least some of the residual
gas present in the container is removed.

Preferably the total pressure of gases within the
container is monitored and controlled.

Preferably a majority of the residual gas present in
the container is extracted.

Preferably the method further comprises the step of
absorbing/adsorbing at least part of the residual gas
extracted from the container into/onto an
absorption/adsorption means. Most preferably substantially
all of the extracted residual gas is absorbed/adsorbed
into/onto the absorbing/adsorbing means.

Preferably the method further comprises the step of
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Preferably the nethod further conprises the step of
absor bi ng/ adsorbi ng at | east part of the residual gas

weziosast4exl from the container into/onto an absPCPAUZNN5/001650

adsorption neans. Mst preferably substantially all of

the extracted residual gas is @absorbed/ adsor bed

into/onto the absorbing/ adsorbi ng nmeans. Preferably

t NeshiErdodtRar t AeporRipien AAXS QURE 1Ak p Wfamss hitty  temove  the

abisgo PbLOPAUSEOY | ALLIIRANS Joy 1 erove the absor bed/

adsorbed residual gas . Preferably the step of
accessPFRfeFRLont Bhaer stevol s : accepehinag &hdoorcagftainer
t hev&pptai ner; and operatively coupling a gas inlet

means and a gas extraction neans to the container at

t he open aoworiny 4 hidod lef ¢chwet aonerinerseahdd duri ng

the extraction and flushing of gases ., Preferably the

f1 ushi hg PAREFSTHHY BRI T adt I asPi A efieg@snsnd a gas

Pref er abl e igscd Sorexhda0d egb ViRe t BEnPASNEXt BRCEHRN open door
means . Preferably the flushing gas is atnospheric

air. Pref% abFjethethént SFHERINETpr 6\F deBSdleR ndgning the
for moni t&ed Mg-aish GRM raaklshnaqt Be presgure of gas in

the container. In a third aspeCt the present invention
provi e hiodtle Fhwehing @es eifdidatrgdycefavipsthe gas
P &sENt men@n encl osure, the nethod conprising the

steps of: accessing the enclosure to operatively _
coupl PEeERIFPPH ePapeals gHiractad exia adhcongasamextraction
theLeLo; extracting a flow of the residual gas via the

gas extraction neans until at |east sone of the

resi diRfefpipkeddm flyishimevads damd apmospiemgcaafiow
of a1%f€%@f§bﬁfsthgt%dH%%iner is provided with means for
monitoring and controlling the pressure of gas in the
container.

In a third aspect the present invention provides a
method of removing a residual gas that is present in an

enclosure, the method comprising the steps of:

- accessing the enclosure to operatively couple a gas

inlet means and a gas extraction means thereto;

- extracting a flow of the residual gas via the gas
extraction means wuntil at least some of the

residual gas present is removed; and

- providing a flow of a flushing gas into the
enclosure via the gas inlet means to flush the
residual gas from the enclosure.

Preferably the step of extracting the residual gas
reduces gas pressure 1in the enclosure below ambient
atmospheric pressure outside the enclosure.

Preferably when the pressure of residual gas in the
enclosure reaches a pre-determined wvalue, the flow of
flushing gas is initiated and the gas pressure in the

enclosure increases.
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t he encl osure bel ow anbi ent at nospheric pressure

out si de the enclosure. Preferably when the pressure of
residual gas in the enclosure reaches a pre-determ ned

val ue, Inhe ffowtdi &bpeptnghgaLressH t iAvedtapd pevides a

ORSLRBAS Y Sl i, C0ClAMIRAINGLAS ek & TQLbne in an
aspect the present T nventi on provi des a rretlhod 0
r emovpAygTe, r ebeduathgdscothprisEngridiemtens af:

encl osure, the method co i sing the_s . of
accessi ngP TR SHEY o&ﬁ? eeg‘g{%%%lf%tifge?%érg%ﬁlﬂ%% Gaple a gas
inl et neapslé@ndneagasamXta apdd axtreansidrhereetne thereto;

providing a flow of a flushing_gas in]tro t he encl osure
via the gBEOYHRERI meAnsti@WfiQsh # het1eeMtRAl R iR the

the encl oseBos@RE 6Xld aghbNGyas f lioweel hbgnt! ushi Bush the
gas and the residual gas via the gas extraction nmeans

until at Feasfuabngesflirem fhai oS iprd¥knt in the

encl osure_| d. Preferahlky ip.ei , ird
or fourtheiégﬁé(g?gﬂ?hea encogéufglg i%ﬂ%effllﬁg%utbr%eatggs and  the

convent i onabidhappprg vdat &ihregasPresftereaiilipnt heeanst hotbil at
of the third or [t S tsS_IS. rwi ine
ﬁ.e sg é&ﬁle 239 g?l% ré%hg‘%gf. }%azseag%é%t%ﬁqtlthegn the

in the fiTsSt or Second aspécts
present iamehbsonepisvreesvedsi dual gas renoval

oD 2hy3eBLLBTSCTt 9,05, el | KELYACRDALLAS Yhpects che
erticissuee tibedafifaedt by eoopnisntijonghsshipeingresrtainer.
Lor, L0400, LIS 08 0000 | I LR LANCL O S Hopecs
end osheeiwise as defined in the first or second aspects.

In a fifth aspect the present invention provides
residual gas removal apparatus arranged to be operatively
coupled to an enclosure for removing residual gas £from
inside the enclosure, the apparatus comprising:

- gas inlet means for introducing a flushing gas into

the enclosure;

- gas extraction means for extracting gas from the

enclosure;

- pressure monitoring means for monitoring the total

pressure of gases within the enclosure; and

- controlling means for controlling the flow of gases

through at least one of the gas inlet and gas
extraction means 1in response to the monitored
pressure within the enclosure.

Such pressure controlling means can permit the
pressure in the enclosure to be elevated or reduced below
ambient atmospheric pressure levels. In either condition,
trapped gas located between goods or packing in the

enclosure can be forced out of small pockets and more
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- pressure nonitoring nmeans for nonitoring the total
pressure of gases within the encl osure; and

w@ o043 ng means for controlling the fl ow of POEAES003/001650

through at | east one of the gas inlet and gas
extraction nmeans in response-t® the nonitored pressure
mﬁthLE the encl osure. Such pressure gontrolling nmeans

cERSPEY mdRY heltht esenr &Y i RXERECERE! taepenclosure with

eheviaingll orikRAUESD HELE¥HANDHEHT BAWDSREE] | Cepr eSS S  the
l evel s, In either condition, trapped gas | ocated
bECREBATGE YT HRI phkki HALEH HRAEHIDsUre can be

f or cedppetesipspul | pecket sy apigeasi Fyrddl-  comprises
efficiently extracted fromthe enclosure with mnim

r POROFBtpeh{drsorpbiomy ndePnD acde¥s t hebeerpErmrdsorbing

duehgubl Sghat 8kt HAPBEH ! Plom REGd &4 ddie, appar atus
further conprises absorgtlon/adsor tion nmeans for

absor bPREF&E3bEBi rigia e3PEEEP §aB/ 2%EPHRE LR f eARShecomprises
g%ﬁt%&%%&pt&BﬁfgaggkﬁtE?ﬁ @Qﬁoﬁﬂkﬂﬁgﬁﬂgs%ﬁﬁﬁé@ﬁﬁﬁpQﬁ&bon to

nmprises an a SOfptIOﬂ adsorptlon ed |nc.u
avhilght 8§ deppbnrestweicihe eeamctsst trafidupd gas attaches

eékrgggeguggéggugﬁ%ggﬁ $aches at its surface and in

its pores. Prefera the residual gas renoval

appar abustarsblyyomiid sgssddpahel gas r arrgedailn epparatbe also
CeuRbedsl tNepeht! OML AP PRALI0 TBNRRT o Ll0 I8 o the
I t rac ively

Inlel neans an € gas e I On neans opera
cepplleduse Apunat e¢aflangheaparel,. the gasi xth edspesing ked the

p e ' o) N0 Vi at ranged t o _be
e EE LSt Rl 85200210 LS iA 980 iR co cne
rpsinglial gas frominside the enclosure, the apparatus

conprising. a framework untabl e_onto, a surface and :
IocatagFe %) L t%?g:cgpe osHFESPRE usERVaRt@R Pprovides
mapberatoant edrbagtlde focandver kopadatbmplysi agupled to an

enclosure for removing residual gas from inside the

enclosure, the apparatus comprising:

- a framework mountable onto a surface and locatable

adjacent to the enclosure in use; and

- a member mounted to the framework and comprising
gas inlet means for introducing a flushing gas into
the enclosure, gas extraction means for extracting
gas from the enclosure and coupling means for
coupling the member to the enclosure;

wherein the member is moveable between an in use coupled
position in which the coupling means couples the member to
the enclosure and a de-coupled position in which the member
is spaced from the enclosure.

The ready coupling and decoupling of the residual gas
removal apparatus achieved by moving the member in relation
to the enclosure can facilitate its operation in a rapid
manner, consequently minimising the risk of exposure to
persons who operate the apparatus as well as those persons

who need to access the enclosure during its later
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gas inlet nmeans for introducing a flushing gas into
the encl osure, gas extraction neans for extracting gas

wo c@ssdaes encl osure and coupling neans for coupti/Ay2d06@01650

menber to the encl osure; wherein the nenber is
noveabl e between an in use coupled position in which
the_coupling nmeans couples the nenber to the enclosure
aHHpchEQ%OUpIed position in which the nenber is

spacedpie berdiiiB, ertleOSHERbeFhel & ead el NGodlfded to the
dgcougling of the residual gas renoval apparatus
a €8 by

hf® nmovi ng the nmenber in relation to the

encl osprefe€psbl@cthbt Aldndd:s SRLFRET OROMPraskaPid panel for
manner, consequently mnimsing the risk of exposure

t GOPRFLBAsT RRART t He YUppAtieSWE wel | as those

per sonsraberdigBd tihac FLNPBOS W dWiAG | tpect  is
| at erunpacking_ . Preferably the nmenber is pivotally
nBUREEW 88 2P eleF Hirshotk. tim Fiditdblapnesd -nember

further conprises a panel for coupling to an opening

in the enclosure. Preferably the apparatus of the

si xth aspect iBroehcPescripkicoriohcthe Pravwindsfth

aspect i i pt] e i s
ot ui tNrancr e FaEAg 180 BLnlhosRERY Wlch mpv,fety wichin
i Lssscuwwe, prefefemeed ofprmef dfhethavémvieation! lwildw now be
b et L bed, b y_ of ex le only, wi.th reference
e oy o GRS Oiteh: TR F 8 S SiiGRe o the
aaeccghpasytey pirapietts vien witewelof a shi ppi ng cont ai ner
fitted nal ly, with _a resjdual, gas_renoval. ,

appar aFgéﬁ?% gcc%/)]frl ancé er%'%hgnégl OEF%BT’C?HV? hdiew of a
| aiéppiog; cBngaine? shioved értérsalleypershecd i vesvdeswl gas
of _the_ enbodi ment of Figure._l1; 3 _sho

rem%g% i%Bp%¥%vy%fl?h8gcordahcgi%EEE one é%%o gmggg of the

pers
invention;

Figure 2 shows a left side perspective view of the
embodiment of Figure 1;

Figure 3 shows an end perspective view of the
embodiment of Figure 1 in which the residual gas removal
apparatus is de-coupled from the shipping container;

Figure 4 shows an end view of a shipping container
fitted externally with a residual gas removal apparatus in
accordance with another embodiment of the invention;

Figure 5 is a side view of the residual gas removal
apparatus of Figure 4;

Figure 6 is a plan view of the residual gas removal
apparatus of Figure 4; and

Figure 7 is a plan view of the residual gas removal
apparatus of Figure 4 when the apparatus is decoupled from

the shipping container.

Detailed Description of the Preferred Embodiments
As shown in the Figures, various embodiments of a

residual gas removal apparatus 10 are ghown that are
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enbodi nent of Figure 1 in which the residual gas
renoval apparatus is de-coupled fromthe shipping

w@oemwsasaes ; Figure 4 shows an end view of a sShP@EPALN03/001650

container fitted externally with a residual gas

renoval apparatus in accordancg with anot her

enbodi nent of the invention; Figure 5 is a side view
oRTERBIRGsLOUE gﬁ@naém@y g ladistof axj guedogure in the

ngi:'trne o I8 Gofbai M BW Oéh.{g?lﬂ§sbgﬂ’é‘£1ﬂ§§ F8mVakhough in

garatus of Flgure4; gure 7 is a plan view of
t pehesspubafigasts ehﬂma&pmmma% R fo el el vilreriise to an

tBEeﬂEHQVQHPSa%§ @gﬁgEQh?deﬁéEE%& skbppi le a silo, a

contain scription of the Pre r
Efbedi merarehisshoandi iradwms FP§urany, damepason. A typical

epBadi BNt Acf A 831 Ak, 038k CIVALARPUAIELO A ndow,

. at arearranged e operatively coupled to an
eaol gawrediiorhepddr noof aa cusiventsehaposhappiteg accommodate

cgﬁgagﬁggr&guSaiéhough in other enbodi nents the
aratusS can be coupled in use to an opening in any

t ype oReémtlkosgr etof oFiguarpl ela <id o3,a dfhed, apparatus - 10
and rog nsi

A LRPRYags AR O RaR 2 ANUNCLIE LA, B4 YBUER] 4o of = size

wihebwgcaan benspepl edn ipouiseortca tmﬁtcmntsaedm:m Ntoalortce an end

aco at e ratus 1 e |ngto Flgur 1 ..
S e oo 4 nfe ) BB RepBl crtgiedy Shnfiagjiments
patﬁelthk4 psiriedh 14 dvea B\kdE‘sthﬁtﬂafdnthghbushedsl nsusmot, 6

t t t ai 1 d. d
contiRrer 058’ Ao Eofben iR iatoR) O vt r Shatogn el to

14hbavestandst@nddiodrhei BéigﬁtzeSoﬂ 8 teatrenbibnahes,shipping
and 9 foot, six ﬁgesﬁp n ch co esp nd cl osel to

 RenEpiRgEFSuBHHE SCURFSFk FERAY - hilpidfF the panel

Cth ai diemsvadai i echs tdwwWosbenigant |t£hé15@oh|&a1ner and
anel 14 is noved into the door ﬂoenln of the
&

C@ﬁFﬁFH@Fi &t He depemekey hé8p net®er 998r oPPERENdoHSINg 2
OBaBLRGgHUSI NGedl . The gas-tight seal is achieved by

actuation of an expandible seal which in one form comprises
a laterally moveable frame 52 located on each of the
opposing elongate sides 50 of the panel 14, the outermost
edge of each frame 52 being fitted with a 100mm width by
100mm length compressible rubber gasket 54. In use the
frames 52 are laterally moveable so as to project outwardly
of the sides 50 of the panel 14 in response to rotation of
a wheel 22 located on the front of the panel 14. Rotation
of the wheel 22 actuates a cam mechanism located on the
rear face of the panel 14 (visible from the interior of the
container 12 only) which moves the frames 52 and their
rubber gaskets 54 laterally outwardly from the sides 50 of
the panel so that the gaskets 54 press firmly against
opposing side edges of the door opening.

To complete the gas tight seal around the panel 14
there is also a 100mm width by 100mm length compressible

rubber gasket 56 pogitioned on the uppermost and lowermost
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gas -tight seal. The gas-tight seal is achieved by
actuation of an expandi ble seal which in one form

waeompis@es a | aterally noveabl e frane 52 | ocat BCI/Aan2003/001650

each of the opposing el ongate sides 50 of the panel
14, the outernpbst edge of eachoframe 52 being fitted

with a 100mm w dt h éﬁllOOmn | engt h conpressible rubber
g8dRet 54 then ranrek nké f vhhel 5§ea|8ézle§t &l 3juthpyedpbe in a

SQrﬂéti@npfﬂteﬁitHUEM@rﬁé¥?éEti¢Eféb§3¥55%&‘&0&4%381de edges

panel 14 in response to rotation of a wheel 22 | ocated
ofAtt Bef POREMBESF h8 pakhethe Lo g o s Cmenifgel 22

actuat eg ag Cam BEANLRRLLE9Rahed e t RdAar hACEHOT secured
the panel 14 (visible fromthe interior of the

cBERANARr Ue oMepraghi chf moeess hérPhandie 5ingrdiokei of the
faéﬁgalﬁéfk%s {ﬁéahét /g8l %ﬁf quiFardhy of fﬂmﬂ;éﬁ 8h Eét seal,

e panel so that the gaskets 54 press _
aghiaBt epposkeg dinddasddesbyf meengoorfopam ngixtﬁrnal air
c e gas tight seal around the panel 14 there
| g%#g%g§&€00m wi dth by 100mm | engt h conpressible
r ubber Theas pened6 lgosi i ol aptadlkedipper hbst cendainer 12 by

I r iz el a e
| UG, koo 82, 2babliy PApeboLi I, 2 Shebrongare
uppée &ad olfowwdre sjadaeledgaes aactlhepme:rherm erodi8irgf ats*.memblles

o ne'ﬁ'rQSé %ogéeggeﬂ D9eq! th?.p?%rthftr &57’000“ 2 IDe 1acket

can ecur ed agai ns e passage ot gases from
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bracket 62 that is attached externally to._the panel

ACOBBIPET Bs S GRICAHERT. 2 /paid TR S An| GG ghe oval-
t BRapeAt 3id1&Is 188 in the corner casings 70 located on the

outermost upper 64 and lower 66 corners of the container
12. When the bolts 60 are moved into receipt into the
oval-shaped holes 68, these bolts 60 can then be partially
rotated about theiryelongate axis whereupon at least some
of the outer surface of the bolt 60 comes into frictional
engagement with an interior edge of the oval-shaped holes
68 and the panel 14 is further secured to the container 12
to hold the panel 14 thereat.

Furthermore the panel 14 is also attached to the
container 12 by two side locking assemblies 72 arranged on
the opposing elongate side 50a of the panel 14 to the one
side 50. Each of these locking assembles 58 comprise a
bolt 74 that is slidably mounted on a bracket 76 that is
attached externally to the panel 14 at spaced apart
positions, one bracket and bolt combination nearer the top
of the panel 14 and the other bracket and bolt combination

nearer the base of the panel 14. The ends of each of these
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correspond to the outernost upper 64 and | ower 66
corners of the container 12. The bolts 60 are slidable

WO poosebs@ei on to their respective bracket 62 anBCT/Aiz003/001650

the panel 14 is coupled to the container 12, are

recei vabl e into the oval shapedoheles 68 in the corner

casings 70 located on the outernost upper 64 and | ower
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mount eﬁ.opl a bracket 76 that is attached externally to

t FEVpRNHaP™ 14 at spaced apart positions, one bracket

and bofThecesabidationasearenvhhe apppratushd Opalaelo lidicludes a

and the of her hracket and. bolt conmbinati.on near
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secure the corners_or sides of the panel, 14 to.,t
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WdhBathe saape @ntdiendy esent anvepbe@npokt@on 38a of the
resi dual gas renoval apparatus 10 al so i ncludes a,
post 38, about which the sleeve is positioned, is arranged

to be vertically displaced in relation to a lower portion
38b of the post 38 by means of hydraulic pistons 43 in
order that the overall height of the post 38 and thus the
panel 14 can be adjusted. It is also possible to twist the
joint 41 in any number of directions so that the panel 14
can be tilted to a pre-determined angle from a vertical
orientation (pivoted about a horizontal axis J in a
direction of movement as indicated in the drawings by arrow
J-J), and also to tilt the panel 14 to a pre-determined
angle from a vertical axis (eg in a clockwise or
anticlockwise direction in the plane of the panel about
rotation point K, as indicated by arrow K-K). Thus,
regardless of whether or mnot the container is on a
perfectly square footing on surrounding ground, the panel
14 can be oriented through a number of degrees of freedom

so that it fits squarely into the container door opening



framework in the formof a post 38 which is screw
mount ed onto the surroundi ng ground surface 40 and
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14 is mounted via a joint 41 which is itself

positi oned between two |inkageiarns 42 that are joined

to a sleeve 44 which is nounted to the post 38 and

aviehgetd compoUmheing Heredidutof Fher e Lo bl Kgadr
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of the container 12 upper portion 38a of the post
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use to the container 12 upon the opening of one of the
cHIck sEradndogobpEigBe- and subsequent|y de- coupl ed

fromthe copta e the ardwiRyed sHEfpshenthy av8y {heMudes a
the container 12 to allow acCess and unl oadi ng of _t he

coatsaiimdetc oweast $nt heakerpl afea BatWe 24 coupled to a pipe
26 that is located on the exterior face of the panel 14,

the pipe 26 leading to a circulation fan housing 27 in
which is mounted a circulation £fan 29. The housing 27
protrudes from the panel 14, and the circulation fan 29 is
arranged to face inwardly toward the interior of the
container 12 when the panel 14 1is coupled in the door
opening of the container 12. Typically the valve 24 has a
tap handle 25 or other opening mechanism to permit
actuation of the wvalve 24 mechanism and to permit gas to
flow therethrough.

A flushing gas such as atmospheric air is introduced
into the interior of the container 12 wvia the valve 24 and
the pipe 26, and is then more evenly dispersed throughout
the interior of the container 12 by the action of the fan
29. In other embodiments of the panel, no fan 29 or pipe

26 is required, and the flushing gas can merely be pumped
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be made in a rapid manner, consequently m ninmsing the

ri sk of gas exposure to persong who operate the

apparatus, as well as to those persons who need to
adtesstiyeinvat heerinitesdior ff ithe | eentateer via a hole in
uppacking, The coupling and de-coupling procedure can

be acéon%h s?ed wi t hout the need for heavy lifting or
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b
hyai 8P6 (HIER neér MHECHF Y3 BeniebRErdyjopto the
j‘m Hé]%!eq ' M he-panel - . ﬂesteane&nlﬂsux&cﬂirmﬁgtgablmd or

a gas extraction means in the formof a flexible
hdswapiege o8 afhip€ 268 thEcHVE 6Bt VehaperapRdeFyEsthPedto the

thaelvf ripesnhehe %gneﬂ e via a flexible hose pipe 28a to

deliver a flow of a flushing gas, for example, atmospheric
air, into the container 12. In such situations the
circulation fan may not be required as the positive flow of
air through the valve 24 and pipe 26 may be propelled
sufficiently deeply into the interior of the container 12
for good flushing of residual gas to occur.

Similarly the gas extraction means can also include a
valve 32 fitted to the hole 30 in the panel 14 and the
valve 32 connected to the flexible hose pipe 28 and suction
pump 31. Having two valves 24, 32 fitted to the panel
permits regulation of the pressure in the interior of the
container 12, as will shortly be described.

The apparatus 10 also includes pressure monitoring
means in the form of a pressure gauge 34 for monitoring the
total pressure of gases within the container 12. Typically
the gauge 34 is mounted to a further hole 36 in the panel

14, with a pressure sensor device connected thereto and
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panel 14 and connected to a suction punp 31 which can
be nounted onto the panel 14 itself, or |ocated on

wa@ososme ng ground, or | ocated on an adj acent PGEAUR2M®8/001650

vehicle, for exanple. In the enbodi nent shown in the

draw ngs, the hole 30 via whi gh gases are extracted
fromthe container in use is |ocated in the | owner
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is mounted to a further _hole 36 in the panel 14, wth

a AFMOSPUEE LS IASHER ceS¥BARecIRd TPREr st XPRRRA 0Fafedlocated
H%%%%ehhﬁogagtéknﬁécigng Iﬂetﬁgpéﬁ@18§ufénc§ﬁsﬁe forced out

a~control I Ng neans such as an el ectronic
of small pockets or gaps, and more easily and efficiently

extracted from the enclosure with minimal risk to persons
who may need to access the container during later unpacking
of its contents.

When residual gases are extracted from the container,
rather than being vented to air (which may still be very
hazardous to nearby workers, or even illegal, depending on
the gas) , these gases can be passed over an
absorption/adsorption means to physically collect them. In
one embodiment this absorption/adsorption means can be in
the form of an absorption/adsorption bed including a
cartridge packed with activated carbon particles to which
at least part of the extracted residual gas attaches, at
the surfaces of the particles and in the pores of the
carbon. Depending on the quantity of carbon and the rate
of absorption/adsorption uptake, the residual gases can be

entirely stripped from the flow of gases. Depending on the
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controlling system for controlling the flow of gases

through at |east one of the gas inlet valve 24 and gas
weztsastedn val ve 32 in response to the nonit oPETAU2003/001650

pressure within the container 12. For exanple, the

val ves 24, 32 can be independently operated so that

the nonitored pressure in the container 12 can be ,
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raL8bon causes the gas to be converted to form phosphoric
salts on the outside surface of the carbon; these salts
can be subsequently washed away from the carbon. In the
case of sulfural fluoride, passing the gas through an
absorption cartridge containing calcium carbonate causes
the gas to be converted to form various sulfur salts which
again can be safely disposed of. If carbon dioxide is
used as a fumigant to suffocate pests etc, it may simply
be removed from the container by bubbling into a vessel or
cartridge containing water to form carbonic acid, and
subsequently discarded.

Any of the absorption/adsorption means described can
be located on a service vehicle which in use is located
adjacent to the container 12 and which receives the flow of
gas from the suction pump 31. Such an arrangement ensures
that at all times the extracted residual gases are quickly
removed from the gas stream, which in turn ensures that a

highly safe operating environment can be maintained with a
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of absorption/adsorption uptake, the residual gases
can be entirely stripped fromthe flow of gases .

woepsnsi4sny on thenature of the residual gases,PCI/ABL003/001650

absorbi ng or adsorbing materials may be equally

suitable for this purpose (eglzeelites, activated

earth materials etc) . In sone _enbodi nents the
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o2 Seryice yeficle which in use s located . h0-30
parts per million of methyl bromide, although levels of
1000 parts per million are not unknown. A residual gas
removal method aims to reduce the concentration of such
gases to below 5 parts per million and as close to zero as
possible.

If residual gases are detected, residual gas removal
is required. The operator (dressed in safety ventilation
equipment) opens one of the container doors and very
quickly couples a panel 14 as well as a selection of gas
inlet means and gas extraction means to the container at
the open door so that the container is sealed £from
atmospheric leakage during the subsequent extraction and
flushing of residual gases. 1In one operational condition,
if it 1is desired to flush the container at a higher
internal pressure than ambient atmospheric pressure in

order to drive out the residual gases, the operator may
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adj acent to the container 12 and which receives the
flow of gas fromthe suction punp 31. Such an

wa@eeoagErent ensures that at all tines the extP@EUABEZD03/001650

resi dual gases are quickly renoved fromthe gas

stream, which in turn ensuregsthat a highly safe

operating environment can be maintained with al ow
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I eRladuak308s HeRDVRledstidee YaiugRd 34The\ PRELAEN) or until the
(dressed in“safety ventil ati on equi pment) opens one of

t Fonteanarnesideor wadd¢ vatprt to  internally buckle and
implode. At this point the wvalve 24 can be opened and the

pressure inside the container can be quickly returned to
ambient atmospheric pressure. A flow of flushing gas which
enters the container 12 via the valve 24 can then flush the
freed residual gases (which are now drawn out of hidden
pockets and dead zones of gas inside the container cargo
contents) via hole 30, valve 32, flexible hose pipe 28 and
suction pump 31.

In a further operational condition, it may be
desgirable to extract residual gases at a container internal
pressure which is equivalent to the ambient atmospheric
pressure. In such an instance the operator may decide to
keep the inlet valve 24 open at the same time as initiating
a flow of residual gas out of the container via hole 30 by
fully opening valve 32 as well as actuating suction pump

31, which is joined to hole 30 wvia flexible hose pipe 28.



qui ckly couples a panel 14 as well as a selection of
gas inlet neans and gas extraction neans to the
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seal ed from at nospheric | eakage during the subsequent
extraction and flushing of regidual gases. In one
operational condition, if it is desired to flush the
cOheaipdakimg aYiapmementt epnalkhpr ednre tdhinthsbiagstents of

a%%%SBQﬁEEEnQ£ea§gfﬁo£”w8£9§£tteggf&¥£eoeém ffca?sd pressure
resi dual "gases, the operator naydecide to open the

valonsred methadsuafether pratrboupuiio 38xempbes i 3rd an ambient
at eri.c.alL.into t.al ' exi bl e
nEBIRE O AL L Pt 88600 Aibe nrtidciony o

restri thi figrtherf eolwodfimthtishiibhg mgas kendisedgilduzt ypeat any
out of th t aj [ a _hole p ' | Qs :
val Ve % S\:g%\%%l Ié%%‘%ié%uao |er1f§ tﬁ%c |on8%%¢r%é%%?§m%i%cwhgma)umum
i $reeiingd 4l haker36taow wvél weh832myjaritye bifexiddigual gases

haose pipe 28, In _a further, operational. condition,.
nduvhr e STt PFod 1 SOOI RO e Fos | dud] ORAdd sfurther
a eaddameet si, Nt &r naéqperistal e adnicindtsidresoft hanyt hef these
anbi en;‘L atnoeégae.ric Eregsure in order to d&aw ut the
r S&IRAE SRELTIR GRRPAL O ey odec?Ue "5 ke SFRIE NS Upon
iflrﬂr@.t }éékt’@g%ﬂa:lﬁﬂ QS:EtﬁbdrﬁEi’da%rﬁ:lelhsy whidl sthéniddmdliengitay of the
ow of residua as. oyt of the contaipner, via hole 30
PEpeate g e L s R S Tage S etipde alovs
p_uﬁﬁp%bd Wi sl | ghsed tiashake e vienthenebl eohase safely
pi pe 28. The pressure ||1th_e contai ner can be all owed

t CRAACHSY SRR r FEERR Lof T Lo dohePFES PR s e TRy peed to

a U RLetelm-nad v akie dusihgachedl d8sr Meassceingy the
pressure gauge 34 and sensaor) or until_the contajner

si de wanes e athe OFReEr RAVPPLBEERI € andhenpisRki Ly movable

t iSRRIk t eV alvgpdtal benapepafeandibhecRaeSSHhE  same
i nside the container can bé quickly returned_to

amviviebdenoeprel | €apr ek83le. 2A BYEhef Of| (AdaPgdy placed
i e ity T W o
dregimo tensfvag ddegm one contafﬁgf? énoéﬁeraégnggxger can be
placed nearby and be tested and readied for accessing,
extracting and flushing of residual gas. As gas removal
finishes in the first container, the panel can be de-
coupled and moved immediately for coupling with the
adjacent second container so that gas removal can commence.
While this is happening, the degassed container can be
removed and another placed in its position and tested and
readied for treatment. Such an operation can provide a
more efficient ‘continuous’ gas removal operation while
minimising the capital cost of the equipment used.
Referring now to Figures 4 to 7, these Figures depict
another embodiment of the residual gas removal apparatus
which is mostly very similar to the embodiment shown in
Figures 1-3. 1In order to avoid repetition and for ease of
reference similar components and features of this

alternative embodiment of the invention has been designated
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cargo contents) via hole 30, valve 32, flexible hose
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condition, it may be desirable to extract residua
gases at a container internal jgressure which is

equi val ent to the anbi ent atnospheric pressure. In
syéhhapni addbhtenshe opersuch amychedadelt d4eep t he

i nl et ve pe sa [ i nit¢at a
flom10¥8$esf%%§$ gggggﬁ%gg? t%@t%ggﬁggﬁgr Q%% hgﬁg Sémesent
bynfreght yonprivieg ety edggcatbeR| inasomst udgtagl sttt womld be
p ichyis _j Qi o.hol.e 3 [ exi X

P HRBa2gri Cop EbbSel Ul 0 el Aell AL frolpifial gas
certeatsioh thparehtai hes miy leetsbwatreantol hewimg eadvantages

f&g@&iEggegdﬁigggarsgﬁg?é%g%bnethods of the previous

exanpl eés and an ont ai ner interna
pressute nmafhbe sgipesfagutsoryis| naflapthdr dnbodi weatswith a
it nm e useful,to repeat any.one of these exa
oS EFEFPORaH T oniPt PSS oroRR i el Sg dd WEIT of any
exhtaetedn obkpbhe napndityisf reslaudbeasescdmoanidre and
confines, of tge container. In still further
eHBS&Wﬁiﬁ?%Fe EBqUBRFRET’ combi nation of any of these
exanpl e.operaki agpegaduki aBSrabytbeclgedf fdependi g removing
upon .t he_particul ar circunstanceiggqg the conpl exity

off SEREVBA r FFTER I esi Yual SPEIRES An§p8Pethe§8d can be

W%bﬂ@ﬂ§u@bHOW§3tb@@@aﬁereﬁiddahngﬁ&és bfisi dlef fd¥eent ways to
container to be safely extracted with mninmal risk to
pEPLIAL SRhE2Raf¥hEBE LB ac®BSs t he contai ner during

its | ager unpackipgarshes ofist heepihesnmasvodll BgeFrabndly” in
the readily povable framework for supporting_the pane
i §mﬁatanvhgo%é@@tsﬁvéﬁgaﬂ@aﬂaaa@ﬁe%aﬁalfle]a%hS%ffﬁhm%ip%#led or

a@iag%%by Phger UHPPI B RN LAtONEG eXxRiRbeace or
whi 'st gases are being renoved from one contai ner
amoPéptedneavasPnEgAtbe pl aced nearby and be tested

and re%ﬁiﬂo%% f ok i 8EEgSSINIrnextdAct ing1angbdidsivg ehat the

resi dual gas. As gas renoval
invention described herein is susceptible to variations and
modifications other than those specifically described. For
example, the gas inlet and gas extraction means need not be
located on a single panel but rather may be mounted on a
number of panels or directly mounted onto separate holes
made into the same wall or different walls of a container
or any other enclosure. In relation to shipping
containers, the gas inlet and gas extraction means do not
need to be fitted to the open door space at the end of the
container. The invention need not be restricted to removal
of residual fumigants such as methyl bromide and the 1like,
but rather extends to any gaseous substance which is
undesirable or hazardous to human or animal health. The
flushing gas used need not be air, and could be an inert
gas or any gas combination. The invention need not be
restricted to the specific constructional features

described, and may £for example use a different support



finishes in the first container, the panel can be de
coupl ed and noved i mmediately for coupling with the

w@ajoaosmaes second contai ner so that gas renoval PCEHAU2003/001650

commence. Wiile this is happening, the degassed

cont ai ner can be renoved and anot-her placed in its

position and tested and readied for treatnent. Such an
opzraeionkca@r prandtdera twre ebfi randakyent iss@dusto those
gggseggggﬁ[ operation while mnimsing the capital

cost of the equi pnment used. Referring nowto Figures 4

to 7, ﬂﬁésesﬂpgur@Qrdepﬁensan@nﬂerm@%ﬁ@ﬁ¢@%ﬁ©n@f 3P to be
resi S I I p S [ [ Y .
FRpPaBlrgar [RTRNE AEPREBLUT O O BrEDRhly Mfdheion the
omdénreo efyowiiicspet $t iton lmd dederodsedof freh ertdieceforegoing
siya l ar onents and features of this alternative

eg%%&?E %?ggf the invention has been designatedwi th an

addi tional "0", such as the panel 140. Now t hat

preferred enbodi nents of the present invention have

been described in sone detail it would be apparent to

those skilled in the art that the residual gas

extraction apparatus has at |east the follow ng

advant ages over the admtted prior art : 1. The

apparatus is adapted for use with a conventiona

shi ppi ng container or at a wall of any encl osed space

and is relatively convenient and unconplicated to

operate; 2 . The apparatus is relatively effective in
renmovi ng residual gases from an encl osed space, and

can be configured to operate in a nunber of different

ways to maxim se gas extraction; and 3 . The apparatus

is "environnentally friendly" in that any collected

resi dual gases can be safely expelled or captured

rat her than be di scharged into a workpl ace or

popul ated environment . Those skilled in the art wl|

appreci ate that the
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i nvention described herein is susceptible to
vari ations and nodifications other than those

wapmsiosdseal | y descri bed. For exanple, the gas Ppeil/at2@sdo1650

gas extraction neans need not be |located on a single

panel but rather may be noumnt exb on a nunber of panels

or directly nounted onto separate holes nmade into the

s3hE RAPAMS: dgfipdpenthaaintentien c3%e % ko bvowmy

ot her enclosure. In relation to shipping containers,

the gas inlet_and gas extraction neans do not need to

bé -f i &t eptlrd hefopeamevbrg spacsegidvhd ewris offndme inside a
c ; e 0 e . .
R P e T AL P saRPariRy, 2 M Mohising che
afdepPreclfi:ke, but rather extends to any gaseous

subst anc Leh | desj or hazardous to human

or anina%cﬁggﬁgﬁbs%ﬁg ?éﬁéﬁ?%grgas used need not be

air, and emtkdcbéngn averleges ogomay gBS €habi fadidml gas
The invention nged ng%%be restricted to the specific

const r uct PonRsF*Fedtu FREF WS, may for exanple

use a di fHeeendiayppar tETeHEVOEK Or ADOLHESt YPLs Ofinto  the
expandabl e seal to those described . Al such

vari ati onSCBRAIRBHI FP chlughsresdual e diginidied container.
within the scope of the present invention the nature

of which is to be determ ned fromthe foregoing

déscrd piesiothea | siladmgds i i ngleAa | hyveleirednardheisstep of

f kkoWst idg AHEt Q@Qieﬁaie%\é NP AuLES| :yé@ h%@énsestt,llﬁlzg%n in the

i nsi de a conventional shipping contalner, t
CcERPERENAY thrlaf eprbient atmosmdsinig tbeesourai outside the
exbhagt hag at |east some of the residual gas present

in the container; and providing a flow of a flushing

gas into the container to flush residual gas fromthe

C ntgiaggh 8 A : i ' aim.,l wherein
t%é Step of e%?rgggﬁﬂggtgé ?%%#ﬂﬁg|*§%§é%%dﬁ%%% %E% pressure
présswssdualt lgas in the container reaches a pre-determined

value, the flow of flushing gas is initiated and the gas

pressure in the container increases.

4. A method of removing a residual gas from inside a
conventional shipping container, the method comprising the
steps of:
- accessing the container;
- providing a flow of a flushing gas into the
container to flush the residual gas from the container; and
- extracting a flow of the flushing gas and the
residual gas until at least some of the residual

gas present in the container is removed.

5. A method as claimed in any one of the preceding claims
wherein the total pressure of gases within the container is

monitored and controlled.
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cont ai ner bel ow anbi ent at nospheric pressure outside
the container. 3 . A nethod as clained in claim?2

wob@sesazswhen the pressure of residual gas in PEEAU2003/001650

cont ai ner reaches a pre-determ ned val ue, the flow of
flushing gas is initiated and2the gas pressure in the
container increases. 4 . A nethod of renoving

resi Audictdes oriiainet R coRY eARPOREl T ;rmqrgadlng claims

CQREAENAT .a t hRjoRGRGD SOMYUHS] Qgsihﬁaﬁt ePss OEresent in the
accessing the container; providing a flow of

f FEBRAHECHaSS PKBragkedont ai ner to flush the reS|dua
gas fromthe container; and extracting a flow of the

flushin as and the residual gas until at |east sone
of - tﬁe“teég‘iodiueﬁs o jprask ekt amy'theec@rﬁt dhgerpreseding claims

I ePVRE Y éompél v\#oghélss %Ttg tota é‘oﬂgzyn sg{ at least

pr ecedi n clai ns erein t pr ess
wPehEn ¢he Ent desadupd nom$t cﬂ?ezraart@d:oﬁtrpoﬂ I’ehe6 corA:alner

ﬁh@S?oﬁﬁocgﬁ' ngot:%‘%f&% é}{@ofg I REeeding clains

erein a major e resi gas present in the
container is extracted 7. A nethod as clained in any

oge Rf EE of’ geg Q m&iahqsc{ h’?r ﬁg{@rl Slu éar?tlally all
step of ~absor I'ng7 adsor bi east
reéiduakagaSXExacaededrkmamwmﬂe d@m$a|der |mb@dbedy&ﬂBorbed

a n/ 0 A net hod as cl ai ned
Qﬁg%g&hg ﬁﬁ%régn su %ﬁ%ln%ute%ﬁ the extracted
resldual gas IS absorbed/ adsorbed i nto/onto the

apsor.bi ng/ or bi. ng -nean net hod as alne
Pal 7 F%% alﬁ?8qt 2% %%nﬁ?@%?%g t he" st § 'fhrener
wasthppdsiheg aﬂﬁnrptepnkﬂﬁsaa@hi@@ ﬂﬂﬁﬂSabﬁbfﬁﬁﬁnﬁyadﬁbrpt1on

bsor bed/ adsor bed dual th
PRRRBGC P2y ok o e HE BT BARR T FARLCHGT 6P he

step of accessing the container |nvolves :
10. A method as claimed in any one of the preceding claims
wherein the step of accessing the container involves:
- opening a door of the container; and
- operatively coupling a gas inlet means and a gas
extraction means to the container at the open door
so that the container is sealed during the

extraction and flushing of gases.

11. A method as claimed in claim 10 wherein the flushing

gas is introduced via the gas inlet means.

12. A method as claimed in claim 10 or claim 11 wherein gas

is extracted via the gas extraction means.

13. A method as claimed in any one of the preceding claims

wherein the flushing gas is atmospheric air.

14. A method as claimed in any one of the preceding claims

wherein the container is provided with means for monitoring
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- opening a door of the container; and operatively
coupling a gas inlet neans and a gas extracti on neans

W eooslss4ednt ai ner at the open door so that thePCT/AU2003/001650

container is sealed during the extraction and fl ushing

of gases. 11. A nethod as cl-aipged in claim10 wherein

the flushing gas is introduced via the gas inlet
nmeadsconprol Nnet tloe psestarereef i9pT| 1 AlED aomtaliaies-

11 wherein gas is extracted via the gas extraction

nmeans. 13 . A nethod as clainmed in any one of the

plEcedi mgtdiodi of wiesoaiingt lae resishiedg 9ges that is present in
a ' ir 4 t [ ' ne of

TR b, e e e Tl T2 Wovt ded

Wi t h neanactesshidi tlios | agahskwonttol dpewptiveelpr essuplee a gas
of gas in.tge cont ai ner [

renovi
resi dual 38

15. A t hod .of ng a
S PECRS b dbried (R RIS JRERY faeteto;
met hod_cogReisbPnd he $thers o the 26665800 §B8 via the gas
encl osure to operatively couple a gas inlet neans and

a gas extPEErpehiemanBedRer etBtibxt Phct iL§GSE fISGWef ©f the

the residugk; gas1 Vids the 985 ed raghdwiy meafs until at
| east sonme of the Tesi'dual gas present is renoved; and
- provirdi pgowifiiow o afidwshohg gasflushinde gas into the

encl osure_vi he gas .in S . klu ? %e
resi dual 8§§§?%%ﬁ$tﬁ@jbn%ﬁ%sg$%£ f§ae n@ %% §§D flush the
cl ai med i meslidual 1§ashEran nchdesrstlapsuwfe extracti ng t he

resi dual gas reduces gas pressure in the enclosure

bel ow anbi ent at nospheric pressure outside the

enal.osair pethdd Asneildtheas thaiciedm Nl wherdtn whbeeigtep of
when the .pressure of .residual gas.in the _enclosure .

¢ ERERES CATG: o et BPRABG v 4, TEARCPP oW PIOSRTRY 1B the
gandl®siuiiet | 16¢ Bsly apabl bat gasppgasirier | prébeueacloosuwiele the
increases . 18 . A nmethod of renoving a residual gas

t FEC-C8YFesent in

17. A method as claimed in claim 16 wherein when the
pressure of residual gas in the enclosure reaches a pre-
determined value, the flow of flushing gas is initiated and

the gas pressure in the enclosure increases.

18. A method of removing a residual gas that is present in
an enclosure, the method comprising the steps of:
- accessing the enclosure to operatively couple a gas
inlet means and a gas extraction means thereto;
- providing a flow of a flushing gas into the
enclosure via the gas inlet means to flush the

residual gas from the enclosure; and

- extracting a flow of the flushing gas and the
residual gas via the gas extraction means until at
least some of the residual gas present in the

enclosure is removed.
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an encl osure, the nethod conprising the steps of:
accessing the enclosure to operatively couple a gas

WO poshsaeans and a gas extracti on nmeans ther et BCT/AU2003/001650

providing a flow of a flushing gas into the enclosure

via the gas inlet nmeans to flgsh-the residual gas from

the enclosure; and extracting a flow of the flushing
gaS-afd ThBhe@siaguatlaybedi 41 ROGaSExtQhcElonmaedis to 18

ur}htet:eﬂh LgastnsP98, 0 1besd esidyaby gesc&t@é@rtoﬂam tdhei pping

encl osure 1s renoveé 19. A nethod as clained in any
ofiénbfinkrins 15 to 18 wherein the enclosure is

defined by a conventional shipping container. 20. A

nmet hod as clainmed in any one of clains 15 to 19

WREr eil whthedt lked ¢habne@r inseary o8l reld chaamg die to 19

Ofuh%!cé&gs £Rel etthog &l R@/ﬁé%i‘% 933 rcféﬂ‘f@dl apbal U%ne of

arranged to be operative coupled to an encl osure

r ekeinag5resi téal gas frominside the enclosure, the

apparatus conprising: gas inlet neans for introducing

a flushing gas into the encl osure; gas extraction

nmBans fResiekiarlactgagy gaembtraﬂntr@pemat@mrr earpaegysdir eto  be
nmeans nitori the 0 pressure of

o2 AR PR BBt T B O8RS o g RN grestaual

cgasrﬁkbmngnshéefthwwemclpmmmetrﬂhnuﬁppﬂrdUuﬁncampruMing:

the gas inlet, and gas extractjon ans |n res nse to
t he noni t%?%dl?ajr%‘ésrﬂﬁ%n%\n F O m e 1ing gas into

Appar at ustRs &hd@ls@me-d N claim 21 further conprrsrng
absor ption/ adsorption nmeans for absorbi ng/adsorbi ng

resi dual gas extractéenfmpanhefesnteityacting. gas from the
Appar at us.as; GLalded in claim22 wherein the
- pressure monitoring means for monitoring the total
pressure of gases within the enclosure; and
- controlling means for controlling the flow of gases
through at least one of the gas inlet and gas
extraction means in response to the monitored

pressure within the enclosure.

22. Apparatus as claimed in claim 21 further comprising
absorption/adsorption means for absorbing/adsorbing

residual gas extracted from the container.

23. Apparatus as claimed in claim 22 wherein the
absorption/adsorption means comprises an
absorption/adsorption bed including activated carbon to
which at least part of the extracted residual gas attaches

at its surface and in its pores.

24 . Apparatus as claimed in any one of claim 21 to claim 23
wherein the residual gas removal apparatus also comprises a

panel arranged in use to be coupled to the enclosure in a
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attaches at its surface and in its pores . 24.

Apparatus as clained in any ona of claim2l to claim

23 wherein the residual gas renoval apparatus al so

cerpiliings manpane! tarer Qn@ednwtusr@atr@ Pk dilps esi® oexeaction
eRELORUER LD 256 JRORCL: ddien0as ddl@le (RARs and
€ gas xtractlo s operatively coupl ed or

nnunted to the panel 25 Appar atus arranged to be

opgr . Aaﬁzlgéfla&?r o%%%naglgggnt ﬁgclb%sug e&QEl{r vi &9.1 led to an

resid gas e encl osure, e appa Fat us
c emprliosiumg: iofrr ammmnmoumeabld@adn_t e\zaas sifcaee Emiide the
IocaH%%Ie ad ﬁ?%gaﬁas €05 in use; and a

er nnuhte an conprising gas

| nI et neass f&amewat:kodmmgbaef lousloi g gasfddd catdielocatable
encl osur e, extractjon neans for, extractin gas

a
fromthe @ﬂgﬁﬁgﬁFet%nﬂh%o%%? PR AL Y5 ling the

nmenber _t o t he gRG! oguhRredheLei ifhé he BREREL kI Snd comprising
moveabl e between an in Use coupl ed position_in which

the coupl BRg #BadRs weapPeforhénhenderirg #hélemkipguges into
and a de-¢gupl.gd;pasiti o a'é'] é@?c!fa[bttl?ﬁl MR £Sr extracting

spaced fromthe encl osur Apparatus as clained in
cl ai m 25 gher efnomhetln@rrmﬂ@sxma/otamd y covpiiag t geans for

the framewdlissiad. (AOPRLALUS 85 Chal B Al M 25 or

claim 26 ein t r furt er conprises a panel
f(whanﬁnnitmptmemhenpeﬁ|mgmaah}&ab¢@W@%@ren 28 use coupled

\M’FP actus a% %h%.cﬂ?dché’] rpeféﬂ?%%e%gl O%feslt, Otl%g Q?Lmber to

ervvl sSe as any one
to:l%df.enclosure and a de coupled position in Wthh the member

is spaced from the enclosure.

26. Apparatus as claimed in claim 25 wherein the member is

pivotally mounted to the framework.

27. Apparatus as claimed in claim 25 or claim 26 wherein
the member further comprises a panel for coupling to an

opening in the enclosure.

28. Apparatus as claimed in any one of claims 25 to 27
which is otherwise as defined in any one of claims 21 to

24.



