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0 1 AR DECONTAM NATI ON DEVI CE AND METHOD The present
invention relates to a nethod of decontam nating air,
and to a device for use wth said method. 5 Air
purity and being able to consistently renove

contam nants entrained in the air is extrenely

i nportant, especially in supposedly sterile or

hygi eni ¢ environnents, suchlas hospi tal s and

kitchens. It is also benef|C|aI havi ng decont am nat ed
air in docto [ Iﬁﬂylronnents
meking it o ] ease to
spread. 10 In addition to n1crob|olog|ca

contam nants, chem cal gases or vapours can present a
seri Qh@pred@ﬂl%ldion Qildidd@d a aSthéd m&ﬁ@ﬂhﬁ&tng Qfr, dn &S bdvicalkor use
processing or as a nmalicious attack through terrorism
wol saidolegwitcal warfare. 15 The present invention seeks

to provide a solution to these problens. According to

a first aspect of the present invention, there is

provi ded a net hod of decontam nating air, the ¥Pthod

conpriTsiUAY TASCEE &g t%FC'“Sléf““éf|rF‘B%"F|°ﬁ ek PR g e

)?treﬁn% e?mopgﬁ%a%F]ﬁs ?ctiaﬁl? mt srl}rp%:y glh 1;¢1’lre1 g{h pr o%’ron %&%a%ﬁspitals and

kﬁc@&g aﬁﬂ inang Sbeﬂeﬁmﬁlhﬁvﬁé rdec%ﬁtﬁ:ﬁﬁmdaﬁlg if %bﬂtd‘r@lsﬁréa%gs aBd workplace
breaki ng down ozone in the air stream output fromthe

elVOthmiche mardg iph@s aicli fof @rms aandschfacs pasd. ng a | evel of
said free-radicals; and c) introducing a hydrocarbon
havi ng a carbon-carbon double bond into the air stream

to preferentlall react with residual ozone and cause
a fr dgdditiente Q}CFO@Q@%H&Z& éontaﬂllr@ntélcpengqa} SISGR0T Vapours can presetit a serious

hazard, either as a by-product of industrial processing or as a malicious attack through terrorism or

chemical warfare.

The present invention seeks to provide a solution to these problems.

According to a first aspect of the present invention, there is provided a method of
decontaminating air, the method comprising the steps of :

a) directing an air stream to be decontaminated through a non-thermal plasma
filter so that free radicals are produced by which contaminants in the  air stream are neutralised;

b) breaking down ozone in the air stream output from the non-thermal plasma filter

and increasing a level of said free-radicals; and

) introducing a hydrocarbon having a carbon-carbon double bond into the air stream

to preferentially react with residual ozone and cause a free-radical cascade, the air stream

becoming suitable for human exposure.

Preferable and/or optional features of the first aspect of the invention are set forth in claims



10

15

20

25

25 becom ng suitable for human exposure. Preferable
and/ or optional features of the first aspect of the
invention are set forth in clains 2 0 2 to 8,
i nclusive. According to a second aspect of the present
invention, there is provided an air decontam nation
devi ce when used with a nethod according to the first
aspect of the invention, the °5 device conprising a
non-thermal plasma filter, an ultraviolet radiation
2%%1&&&Rg devi ce, an ozone catal ysing device, a
ydrocarbon emtter, and an air stream generator by
whi ch an air stream can be generated and directed to
pass through or across the non-thermal plasma filter,
t he hMofdadi @t i GBcon® Mbdedti 6YYthe eprbse, intehion0ZiIRRe is provided an air
catal ysi ng device and the hydrocarbon emtter. 10
dePrrefrarandyl devieandieo used piith e mathod eatrdine® tiof firgt heeg @€ bndvention, the
aspect of the invention are set forth in clains 10 to
deyite conpeipins f pe-thamel pises Kt onWerviolsh mdifion emibng freichop @zone
bt S PRRSL B sabh M LA i o
geﬂ&@tgj %H‘@ééte‘&_ 1§ hgs‘? %h’r&lgl? H Qcpo@i the Inglﬁ-thyﬁngl%l&rna ‘?iﬂer, 1.115 UM fadjation
econtam nation device, In accordance wth the second
erRBREELicQ the bRe LWENE 1QRe arRRle @ drbABodt Shikdie drawi ngs,
there is shown an air decontam nati on devi ce which
conprises a housing 10 having a flow passage 12, an
air inlet 14 to the flow passage 12 and an air outlet
16 Rrsferablp gndfar opnontl deapes A ghe sipnd gpest af B mytiehaapet fgth in
adj acent to . the flow passage 12. An air stream
clEhatbWdYe a non-thermal plasma filter 22, an
ultraviolet (UV) radiation emtting device 24, an 20
ozone catal ysi ng device 26, and a hydrocarbon emtter
28 afR JrQ&RtELibNwliN@wPRSSADFartkdiar)y! crBid. b Wh e Bxample, with
generator 20 is provided adjacent the air inlet 14 of
refcRBee PRIGS /g@nphiding Hievigl whickshdveanmiagenantitcarss-26jondl Bidd ¥igvgof an
enbodi nent, is an electric fan 30 powered by nains
alideenptamingtion ylevine, iy agcordanye withdlesscofidwspecs wirvenypibvi ded i n
the conpartnent 18 of the housing 10. As a safet

rreas%‘if ringdo 6\{: idTaFving? there is shown an air decontamination device whic}Y comprises a
housing 10 having a flow passage 12, an air inlet 14 to the flow passage 12 and an air cutlet 16
exiting from the passage 12, and a compartment 18 adjacent to the flow passage 12. An air stream

generator 20, a non-thermal plasma filter 22, an ultraviolet (UV) radiation emitting device 24, an

ozone catalysing device 26, and a hydrocarbon emitter 28 are located in the passage 12.

The air stream generator 20 is provided adjacent the air inlet 14 of the passage 12. The air
strearn generator 20, in this embodiment, is an electric fan 30 powered by mains electricity or battery
packs {not shown) provided in the compartment 18 of the housing 10. As a safety measure, a grill 32

is provided across the air inlet 14 to prevent accidental access to the fan 30 while in operation.

The non-thermal plasma filter 22 is positioned adjacent the fan 30, downstream of the air
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25 is provided across the air inlet 14 to prevent

accidental access to the fan 30 while in operation.

The non-thernal plasma filter 22 is positioned

adj acent the fan 30, downstream of the air 0 3 inlet

14. The plasma filter 22 conprises a cathode 34 and

anode 36, between which is sandwi ched a dielectric

38. The cathode 34 and anogﬁ 86 are powered by a power

supply unit (PSU) 40 house the conpartnent 18 of
mlFtrﬁ ﬂ‘e Isé 1, 3‘11t(> %% compr C?es a catthha%qg arcd emf:pJl eq6 %”é?v%’e% v?hG hC snpcfmc%gd a

eti cliP I'mensional Ty porous) con
dlE:?&iICl?llg%QtTﬁe ca'tthet ﬁlaﬁd SRS 61%?&' ;ﬂger@l W &W&%ﬁmnﬁ @55*@9 QO housed in
conposite. However, any rigid reticul ate conducti ve
mé&m@£Mka@BBMﬂ%hM@1mater|aI coul d be used. The
dielectric 38 is activated alumna pellets, nomnally
3to4 millinetres in dianeter. However, again, the
dielectric 38 could be any suitable material to suit
var yihagiegpt4 @aeiodndd C@ﬁ‘ﬁme 1O CdpEdhre é‘“feéWF[HéW’é’H%)§?“d”°“"e
The dielectric 38 nateri ma be coaéed W t ulated
ele@ﬁ%‘%l ‘S'/tﬂi' t “Harers ahminte? af %f%{’ﬁ"%ﬁ mMEtr a’é" d%‘?ur%%” ate
con uctlve y&%%nﬁﬂgghgt%%‘{ o%ld%% aJe&l ght em tii ng t ube 42

omere ouse In the conpartnent 18 of
t he ﬂ@lei%leagc 1055 LRieNiulning BtleRMidnlilan@ 3 tislBEnididiciS in diameter.
di sposed in the passage 12, downstream of the
Honever, tadag, Mgl digécaima dulll be kny2Rjtab&nokatedi 1chid eaying\iytphicatidéng and
15 ozone catal ysing device 26. The ozone catal ysing
sp@éWWQGWQ@ﬂt6Wp¥¢®@@3&mﬁ§§hmmﬂwGW§ﬁ®§baC%%ﬁ@ggm%ﬁe

passage 12 and surrounding the UV light emtting tube
42. The nmesh 46 incl udes a coating of ozone cat al ysi ng
mat ch_a

rmnglglﬁ glé/ el ad(s) a)liéllialaemiémpzﬁw.fzﬁ ocaLlrl agﬁleg fr%ht nﬁl%ggz%ge 42 powered

by lalPSUA8S,8d rnetﬁ@aﬁg%mn{elmlne%aﬁmro TRSEV Vgt lemflhg ube 42 is
located in the conpartment 18 of the housing 10, an

disBdsadoi it tpaskagh 02, lewnseaamRO mha hbrmferhalgplikrok fileel?20 er@lrcbipeiddnelich the
in the
ozone catalysing device 26.

The ozone catalysing device 26 comprises a mesh 46 disposed across the passage 12 and
surrounding the UV light emitting tube 42. The mesh 46 includes a coating of ozone catalysing

material, such as a mixture of titanium, lead and manganese oxides.

The hydrocarbon emitter 28 includes a rechargeable hydrocarbon reservoir 48 located in the
compartment 18 of the housing 10, an evaporator 50 for evaporating liquid hydrocarbon held in the
reservoir 48, and a pump (not shown) by which the gaseous hydrocarbon is discharged into the
passage [2. The reservoir 48 contains a liquid aromatic hydrocarbon, for example an olefin such as a
Terpene and, more specifically, Myrcene. The outlet 16 of the hydrocarbon emitter 28 is located at or
in the vicinity of the centre of the passage 12 of the housing 10, and downstream of the UV light

emiiting tube 42 and mesh 46 of the ozone catalysing device 26. The outlet of the hydrocarbon
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reservoir 48, and a punp (not shown) by which the
gaseous hydrocarbon is discharged into the passage
12. The reservoir 48 contains a liquid aronmatic
hydr ocar bon, for exanple an olefin such as a 25
Ter pene and, nore specifically, Myrcene. The outlet 16
of the hydrocarbon emtter 28 is located at or in the
vicinity of the centre of the®assage 12 of the
housing 10, and downstream of the WV Iight emtting
AR PR Sl R sER GURRARO S® 2
| ocat ed adj acent the outlet 16 of the passage 12 of
t he housing 10. Any other suitable neans for supplying
vol ahhySsid: angiihdags Ry dpeciad Bldisdd Qroidage 19dioteon 16thobutlet 16 of
the hydrocarbon emtter 28 can be used. 5 The air
thdlgdondrianmienatti 28 nanchewicde can be sol el y powered by mains
el ectricity, solely powered by battery packs, which
may be rechargeable, or may be selectively energisable

by bot h. power . sources 0 e air .decont nati
devi te S R BRI (T POPIE BT VA SO LADr S povere

bydb ackéf’lgﬁlchm ? be ‘}Q:Har%e%gl? otrh%P(qJI @&%{/e%n@nex%fsab@er by both power

nt| a sultcase ternatively,
&pntan1nat|on devi ce can be produced as a Iarger
device intended to renain in one | ocation once
installed. The latter device is nore suitable for,
but not limted to, industrial or comrercia
i nst Biclaatdpeonanizaian gavispicaebs profged iy tyslerm ?frﬁema@b#e device, and this
decont am nati on device is positioned in th

cap &kbéheodé%‘ﬁ?‘lirﬂ facdd g BaUte A G e g ommation
deglcec on (?é%ie &lﬁer\%\}mre”:nrt]eneedqy l‘ng’h E)pa% (%ce mstallled The latter

enc anne or ot her encl ose

dePite 19 Hags; E@Qﬁlé Rt b n@[nﬁlltgﬁt@dn(ﬁgtﬁaﬁ or JIRWEN BT instaf¥htfobs and premises.
suf ficient through-flom1 capacity, it can also

decontam nate air in an open outside environnent. 20
The device is energised, and the fan 30 generates a
st r elansofhe airdgcenttmiadtion dévésadp nokiiongd gisthy kecation to be decontaminated.

The device is intended to decontaminate air within a building, chamber, enclosure, trunking, pipe,

channel or other enclosed or substantially enclosed area. However, with sufficient through-flow

capacity, it can also decontaminate air in an open outside environment.

The device is energised, and the fan 30 generates a stream of ambient air along the passage
12 of the housing 10. The air stream passes initially through the non-thermal plasma filter 22. The
filter utilises the characteristics of a non-thermal plasma to ‘plasmalise’ the constituent parts of the air
within the dielectric core. In general terms, the outer ring electrons in the atomic structure of the
elements comprising air (principally oxygen and nitrogen) are ‘excited” by the intense electronic field
generated by the non-thermal plasma, typically being 10Kv at 20 KHz. The energised electrons
release energy through collisions. However, little or no heat is emitted due to the insubstantial mass

of the electrons and the consequent lack of ionisation that occurs. The released energy is sufficient to
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12 of the housing 10. The air stream passes initially
through the non-thermal plasma filter 22. The filter
utilises the characteristics of a non-thermal plasna
to plasnalise" the constituent parts of the air
within the dielectric core. In general terms, the
outer ring electrons in the atomc structure of the
el enent s conprising air (pr5n0|pally oxygen and
nitrogen) are excited by thé intense electronic

Uenergtegj ft rag Jfﬁn g % Y sat!:egrg Q%_Et(? %ﬁ%h . %9 ﬁ'@adlcals are powerful

e| ng e energil se

oﬁaaﬁ@tarn@ m@u oNi€c 8RS EaRR! BYarkchdaQUYORd GHididsSi ARy 2 FHRNMENGES and
little or no heat is emitted due to the insubstantia

bd1BS Such @f bdclaga, elr@ed EpoRs yaRUnid aedakedudimt the ack imeft elements or
ionisation that occurs. The rel eased energy is
cagppindeidtnetatly BsiQ ogéatier at ed free radicals within the
air stream such as O and O4. The free radicals are
pomerful oxi dants, and will oxidise hydrocarbons

or gag Ce, rrgaasg the n suﬂanl?s hte oxﬁa%lvg %Ectlons areytran51ent :Hld %&gcee ac‘img, due
and “D€l'0 ch'a Spo

to@“*g%ro%%u%%&s by [:Q;\JNMHO a%l%%th&lé@f‘abnceéo@t GE %m@ for all of the
conmpounds wi'll generally resist oxidation. Si nce

dibrediye @fierbNd theaBhthieaal Sasth, dxkhgtiaxdf gatiduise moradk ooaspadnds, for
transi ent and surface acting, due to having zero

extapo urveppegets withihyie @n oherrah! plgsma condegrastedr t hi ck
catal ytic coating on sone or all of the dielectric
material of the non t her mal plasna oxi dati on of

t] I | f | o
as. SHeHPS=T T HE Aot uﬁ%r”%%ie 198 1 Ty e This i
erb @R ACH S i Qrel DN L PRl P RSR hd: L2 S ARIARFORIGSR. 5

ozone as one O e by pr oduct Is is entralned

adbiiRerdi dn 8ibSAMC! EANLAY dnbe it bdife Bl wehiasi@und 1 Unb@ normal
22. The half-life of ozone is dependent on

ci@tmans s eviil contiorab tréacinis tiendy long s fit ipeicrigd ahepdwsen fork. This is
oxi dant, under normal circunstances wll continue to
unagegéable) fpr atdpdcegpqrat¢ddip gnddip the genierel ity ekiepidl t he pl asma
core. This is 15 unacceptable for a device operated
by and in the general vicinity of people.

The air stream leaving the non-thermal plasma filter 22 therefore passes wo the UV light
emitting tube 42 and through the surrounding mesh 46 of the ozone catalysing device 26. The
ultraviolet radiation emitted at 253.4 nanometres wavelength by the UV light emitting tube 42 acts to
break down the ozene entrained in the air stream leaving the plasma filter 22. The coating on the

mesh 46 acts to catalyse this break down.
This destruction (photo-oxidation) of the ozone increases the free radical level, and
particularly the level of Hydroxyl radicals OH', within the air stream. These free radicals aiso

vigorously oxidise contaminants remaining within the air stream.

Trials have shown that free radicals resident in the air stream post-plasma filtering
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The air stream /| eaving the non-thermal plasma filter
22 therefore passes to the UV light emtting tube 42
and through the surroundi ng nesh 46 of the ozone
catal ysing device 26. The wultraviolet radiation
emtted at 253.4 nanonetres wavel ength by the UV |ight
emtting tube 42 acts to 20 break down the ozone
entrained in the air streamgl eaving the plasm filter
22. The coating on the nesh 46 acts to catalyse this
SI%mhecarﬁly mﬁ}(l:é?sg glg :e ege %f %eense} {ioglg)gC {Freae‘: ia i ar Q\Gr%\% 91|)é ngo%t (%j(?ﬂ?ive%tocéspe
particularly the | evel of Hydroxyl radlcals o+,
within the air stream These free radicals also 25
Vi gOTt @UiST possie 16l HSLoyCI RE AT 08 Hh Saifc@ FrRthddimngean ftdni the flfaea filter
air stream Trials have shown that free radicals
2x @k deritV fagiatichemaiing dstivregdrmp omte playsinpddvict B ﬁkm‘g’m@ﬂaﬁm has
significantly increase the rate of generation of fre
shpyihacah & dgen 1gietnige 7 B‘H’Eﬁtpﬁf r@i&ﬁoa@ﬂﬂwmﬁr%% gidldave 10% Y%Hﬁmf the
ossible to dest the ozone entrai.ned ILi}aOF&m

040 2pe sug\fivlj élfﬁ RRSSiR J{:]Hsy pobeintlallﬁaes?lts n a 0Zo concent:atlori lﬁ the
pagﬁggér-%hl'loggp}%gﬁhtldhqg arg%\ﬁl &g%t gé’iesaé}gate? %fgiﬁ %c&ﬁ%&hé’cﬂe%ﬁ for human

erimentation 5 shown that an air
expdsti@am cont ai ning 7 parts- per-n1ll|on (ppm ozone w ||
still have 10%to 12% of the ozone surviving the
process. This potentially results in an ozone
concentration in the order of 840 parts-per-billion

(ppbYhe a%ﬁilf@ﬁ thug exiis dgrveene ng%ﬁxsme AprEss 2@?@3@%?8 AR e passage 12 to
recormended | evel s for 10 The

o PG PIIEb Rt 18 PHEEFBAENEA A TSt A T Tyrgearton
IDB%%Sat?rsstrgalglglg %nF%rhtg I c%sfl%grgrga%%n rgsidutapo%ogég Erqug %EQQJ‘LCIS. Myrcene 1s

I‘OC&I‘ on emt ar ges

sug@ktai kead: ar il %cchmg; QRARDRIDwn I iy L B i tel$ lufe@ AT hddnd®
order to reduce the remaining residual ozone to

peefiGphdfleandeevel s. Myrcene is suggested, since it is
naturally occurring, has no known toxicity, and is
wi dely used to "extend  perfunes and fragrances. 15

Myrcene contains three carbon=carbon double bonds in its molecular structure. Ozone reacts
preferentially with Myrcene evaporated into the air stream. When Myrcene reacts with ozone, a “free
radical cascade’ is triggered. More than thirty interrelated reactions occur, many of which produce a
series of short half life oxidants such as hydro peroxides, super oxides, hydro-oxy peroxides, and
hydroxy peroxides. Each of these oxidants breaks down releasing yet further free radicals, which in
turn promulgate the production of these oxidative species. This process continues until al the residual

ozone s utilised.

The products of these preferential reactions have zero vapour pressure, and hence condense
on any remaining particle in the air stream or surface. As a result, decontamination of contaminants
within the ambient air, once the decontaminated air stream exits through the outlet 16 of the housing

10, occurs.
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Myrcene contains three carbon=carbon doubl e bonds in
its nolecular structure. Ozone reacts preferentially
with Myrcene evaporated into the air stream Wen
Myrcene reacts with ozone, a free radical cascade
Is triggered. More than thirty interrelated reactions
occur, many of which produce a series of short half
l'ife oxidants such as hydro;peroxides, super oxides,
hydr o- oxy peroxi des, and 20 hydroxy peroxi des. Each of
t hese oxi dants breaks down releasing yet further free
radi cals, which in turn pronul gate the production of
t hesg, 0xj,datd y&@&% ;%§mo£mu§1d9 %@%@cof;@rnmtmu Q8idd My cause
all the resid ozone 1's utilised. The products o
snlaN @S BcuRiB LB RE! deliting BRGleAR SasdiaM @ vEBIcQo@PALMI This is undesirable.
pressure, and hence condense 25 on any renai ning
H@akdr] dik & thanit deeonaiminagdnrdeden effectistly feeicelatindsindrerde®uthminating air
decont am nation of contam nants w thin the anbient
wighiiy an eymiccameiethete comk ririclaieede i Y Stesmredivtigingthy wadgrmal
the outlet 16 of the housing 10, occurs. 0 7 These
Plspp fieafed condensation reactions outside of the
decontam nati on device may cause snall particul ate
‘growing', resulting, in extreme cases, in a visible
fog A sl partichBes ark SorbhN P 8SeficMp liPrhar dHOWRY B prodit@ord & HyliBxyl
air decontam nation device effectively recircul ating
rad@ifddh Wi dIRGORbfiten 20 drdgreéiftulBiedMTha] ath@igh @B ydwno# f@natvsible fog is
these small| particulates are in any event renoved
ungdsirdblenit §sHenefioinl- it Fnereesinls thepieeney of tHetdeqon@Rinatipy devicgering! thus the
partlculates are actually beneficial in that they fue
requfigat ety e PO hydr oxyl  radicals within the plasma
filter 22 once recircul ated. Thus, although the
potential for a visible fog is 10 undesirable, it is
bene{'ﬂe gllr @tlrealln%eﬂeﬁ% @lede ngvéilrﬁ?re@efrge' &blﬁjﬂtcyec&ftarﬁlﬁﬁon of the interior
decontam nation device, and thus the resultant safety
of @fe dbVA® bR ARIvRE bxcads free hili€a]Bdnfrai®ll FrOBMRIGE BT @EIOthroggnhd®vice. As
driven in reverse, enabling decontam nation of the
sughntheddv@e is largely self-cleaning.

The embodiment described above is given by way of example enly, and modifications will
be apparent to persons skilled in the art without departing from the scope of the invention as defined

by the appended claims,
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of the device by drawi ng excess free radicals
entrained in the air stream back through the device.
As 15 such, the device is largely self-cleaning. The
enbodi nent descri bed above is given by way of exanple
only, and nodifications will be apparent to persons
skilled in the art without departing fromthe scope of
the invention as defined by the appended clains. 20 0
8 CLAIM5 1. A nethod of decontam nating air, the

k&pd conprising the steps of: a) directing an air

UiMEam to be decont ami nat ed t hrough a non-t her mal

plasma 5 filter so that free radicals are produced by
whi ch contam nants in the air streamare neutralised;
b)1. b arkbIg delommmiOZiaeSr, tha niclhed @inprisiie tieampsait put from
the non-thermal plasma filter and increasing a | evel
of sai d fdieging adhicatas] o andkcayanimted tohugl angnghermal plasma

hydr ocar bon havingla car bon-car bon doubl e bond intaq

ﬂﬁh%“%¥ﬁ“§%%@%ﬁﬁpw
ozone and c

cpf Ryficl eiaR]napts dlgct aiwt‘f’ﬂ“ FeRElis:
a free- adlca stream

10 blé) com IH g'ﬂ ?ﬁtwgbolzone f e ruslglr%ahn Oél )Putqaom the noE %ewa Hla éna
mﬁﬁmﬁu%kﬁﬁg mﬁa%¥gmn%4“mwm$5&fn in step (b), the air

reamis subjected to ultraviolet radiation. 3. A

rTEt hé;d asm@&d@élmyﬁﬂacéﬁdomhmnlg 2Qhrb&l-Aben doubMBeHdhtM the kiR stream
step (b), the air streamis exposed to a catalyst to

ac c elogredtraatidlin ecabnaakredtonipzofe abheugzoive-radkdl 4scads, fretiheggam
as clainmed in claim3, wherein the catalyst is a

mi Xt eee@nigf suitable nihvngn kRS- and  nanganese oxi des.

2. A method as claimed in claim , wherein, in step (b), the air stream is subjected to
ultraviolet radiation.

3. A method as claimed in claim 1 or claim 2, wherein, in step (b), the air stream is exposed to
a catalyst to accelerate the break down of the ozone.

4. A method as claimed in claim 3, wherein the catalyst is a mixture of titanium, lead, and
manganese oxides.

5. A method as claimed in any one of the preceding claims, wherein the hydrocarbon having a
carbon-carbon double bond is an olefin.

6. A method as claimed in claim 5, wherein the olefin is a Terpene.

7. A method as claimed in claim 6, wherein the Terpene is Myrcene.,

8. A method as claimed in any one of the preceding claims, wherein the hydrocarbon is
evaporated into the air stream.

9. An air decontamination device when used with a method as claimed in any one of the

preceding claims, the device comprising a non-thermal plasma filter, an ultraviolet radiation
emitting device, an ozone catalysing device, a hydrocarbon emitter, and an air stream
generator by which an air stream can be generated and directed to pass through or across the

non-thermal plasma filter, the UV radiation emitting device, the ozone catalysing device and
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5. A nmethod as clainmed in any one of the preceding

cl ai nms, wherein the hydrocarbon having a

car bon-carbon double bond is an olefin. 6. A nethod as

claimed in claim5, wherein the olefin is a Terpene.

20 7. A nethod as clainmed in claim®6, wherein the

Terpene is Myrcene. 8. A nethod as clainmed in any one

of the preceding clainms, whgrein the hydrocarbon is

evaporated into the air stream 9. An air

decont tion device when used with a nethod as

clalﬁﬁagﬁﬁﬁgﬂfﬂgﬁé of the preceding clainms, the

d%( ' £ gev%g AR allrﬁ élnlgclgm B%eteﬁecﬁé'%h t@lnﬁﬂ;@smfa Ikedr & upst@hin of the UV

ul travi ol et iation 25 emtting device, an ozone

cat ahyision gmﬁ%g & foe, @hd hﬁéd]@/&lﬁ@l’bbﬁ Bni@Ed it U@¥mstred Gf B Ua hdiation

stream generator by which an air stream can be

genematiedieginid di rected to pass through or across the

non-thermal plasma filter, the UV radi ation enittin% _

déli & devitetps o ein @h‘tnaPy% iCHQ“ dewwiesingihg n@l-té)ermﬁ'riéasma ilter is

hydr ocarbon em tter, ce as ¢C n}

9, mgfe@r At %%w?ﬁowatyw%% ey mdahwdf‘)f%f?"é remff‘&f % ps“f i ot he
pation emtting device, and the

hy dﬁ%%gft ﬁmg ev]?eer is domns?rean1of the UV radiation
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15. A device as claimed in any one of claims 9 to 14, wherein the ozone catalysing device is a
mesh coated with ozone catalysing material.

16. A device as claimed in claim 15, wherein the ozone catalysing material is a mixture of
titanium, lead, and manganese oxides.

17. A device as claimed in any one of claims 9 to 16, wherein the hydrocarbon emitter includes
a reservoir of hydrocarbon having a carbon-carbon double bond and means for supplying the
hydrocarbon as a gas to an outlet of the emitter.

18. A device as claimed in any one of claims 9 to 17, wherein the air stream generator is in the
form of a fan.

19. A device as claimed in claim 18, wherein the fan is positioned upstream of the non-thermal
plasima filter.

20. A device as claimed in ¢laim 18 or claim 19, wherein the fan is reversible to enable self-
decontamination of the device.

21. A device as claimed in any one of claims 9 to 20, wherein the device is portable.



14. A device as clained in any one of clains 9 to 13,
wherein the UV radiation emtting device is an
ultraviolet light emitting tube. 15. A device as
claimed in any one of clainms 9 to 14, wherein the
ozone catal ysing device is a 15 nmesh coated with
ozone catalysing material. 16. A device as clained in
claim 15, wherein the ozongqpcatal ysing material is a
m xture of titanium |ead, and nanganese oxi des. 17.
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of hydr &bggwngy|ng a carbon-carbon doubl e bond and
nmeans P]r stpplyrng the 20 hydrocarbon as a gas to an
outlet of the emtter. 18. A device as clainmed in any
one of clainms 9 to 17, wherein the air stream
generator is in the formof a fan. 19. A device as
claimed in claim18, wherein the fan is positioned
upstream of the non-thermal plasma filter. 25 20. A
device as clained in claim18 or claim19, wherein the
fan is reversible to enable self- decontam nation of
the device. 21. A device as clained in any one of
claims 9 to 20, wherein the device is portable. 10

22. An air decontam nation device substantially as

her ei nbef ore described with reference to the
acconpanyi ng draw ngs.



