Executive Summary by Allen Johnston - Chief Technology Officer, EcoQuest International

University of Cincinnati Test Results

EcoQuest ActivePure technology effect on air contaminants

Summary:

Testing of EcoQuest’s Fresh Air Technology has been
performed over an 18 month period at the Center for Health-
Related Aerosol Studies in the Department of Environmental
Health at the University of Cincinnati under the direction of

Dr. Sergey Grinshpun, Professor.

Testing included two technologies used in the Fresh Air
system; Negative Ionization and Photocatalysis (an innovative
proprietary Photocatalytic Reactor called Radiant Catalytic

Ionization - ActivePure).

Each technology was evaluated independently:
* Fresh Air Ionization technology was able to reduce airborne
particles from indoor air by up to 250 times over natural decay

(gravity)

* Fresh Air Radiant Catalytic Ionization (ActivePure -RCI)
was able to inactivate approximately 90% of airborne
microorganisms in less than 60 minutes. The microorganisms
tested were MS2 Virus and B. Subtilis (used as a surrogate for
Anthrax).

Dr. Grinshpun also concluded that the combination of the two
technologies provided a much more significant reduction of
airborne biocontaminants than either of the two technologies

working independently.

About the Author:

Dr. Grinshpun is one of the most respected scientists in this
important field of Aerosol Studies. Through his career, Dr.
Grinshpun authored or co-authored about 390 scientific
publications, including 120+ original articles in peer-reviewed
journals, 90 book chapters and full proceeding papers, as well
as about 180 conference abstracts. He has served as a reviewer,
panel member or consultant to several federal agencies and
professional associations nationally and internationally as

well as for major companies and research institutions. He

has also served on the Editorial Boards of four journals with
international circulation. Dr. Grinshpun’s accomplishments

in aerosol research were recognized through the International
Smoluchowski Award from the European Aerosol Assembly
(1996, The Netherlands), the ATHA Outstanding Aerosol Paper
Award (1997, USA), and the David L. Swift Memorial Award
(2001, USA). He also received two John M. White Awards from
ATHA (1997, 1998, USA) for his contribution to respiratory

protection studies and Best Practice Award from the US

Department of HUD (2000) for his studies of leaded particles

in indoor air.

About the University:
University of Cincinnati is one of America’s foremost

Universities for Environmental Health.

About the Testing:
The testing by Dr. Grinshpun and his team focused on
controlling aerosol contaminants in the indoor air through the

application of two technology strategies:

1) Particle Concentration Reduction due to Unipolar

Ton Emission

2) Microbial Inactivation due to the Photocatalytic
reaction promoted by a Photocatalytic process called
ActivePure - RCI (Radiant Catalytic Ionization)

The Results:

The paper concludes that the utilization of two mechanisms;
ionization and oxidation, provide for significantly less
exposure to potentially harmful contaminates in the air than

either mechanism independently.

This conclusion is supported by showing ion induced air
cleaning removes about 80% of viable airborne pathogens
from a room air in 30 min, and the ActivePure-induced
photoxidation inactivates about 90% of the remaining
airborne microorganisms. The combination of both
mechanisms resulted in an overall aerosol exposure reduction
after 30 min by a factor of about 50, or an overall reduction/

inactivation of approximately 98%.

The two active contaminants evaluated were:
1) B. subtilis bacteria
2) MS2 virions

Publication:

This research was peer reviewed and published in the journal
of Environmental Science and Technology, January 2007, pages
606-612.

Note:

This testing was conducted in a controlled environment. Field
results may vary based on environmental conditions. The
results have not been evaluated by the FDA. This product is not
a medical device intended to diagnose, treat, prevent, or cure

any disease.
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An indoor air purification technigue, which combines unipolar
ion emission and photocatalytic oxidation (promoted by a
specially designed ActivePure-RCI cell), was investigated in
two test chambers, 2.75m*and24.3 m?, using nonbiological and
biologica challenge aerosols. The reduction in particle concen-
tration was measured sizes electively in real-time, and the Air
Cleaning Factor and the Clean Air Delivery Rate (CADR) were
determined. While testing with virions and bacteria, bioaerosol
samples were collected and analyzed, and the microorganism
survival rate was determined as a function of exposure time. We
observed that the aerosol concentration decreased ™ 10 to 100
times more rapidly when the purifier operated as compared to
the natural decay. The data suggest that the tested portable unit
operating in 25 m3non-ventilated room is capable to provide
CADR-values more than twice as great than the conventional
closed-loop HVAC system with a rating 8 filter. The particle
removal occurred due to unipolar ion emission, while the
inactivation of viable air borne microorganisms was associated
with photocatalytic oxidation.Approximately 90% of initially
;viable MS2 viruses were inactivated resulting from 10 to 60
min exposure to the photocatalytic oxidation. Approximately
75% of viable B. subtilis spores were inactivated in 10min ,and
about 90% or greater after 30 min. The biological and chemical
mechanisms that led to the inactivation of stress-resistant air
borne viruses and bacterial spores were reviewed.
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oxidation promoted by the “radiant catalytic ionization
ActivePure - RCI” technique. Unipolar ion emission has been
shown earlier to reduce the particle concentration in indoorair:
(18-20), but no scientific data are available on the efficiency of
the hybrid-typetechnique.
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The purifier prototype (Ecoquest International Inc., Greeneville,
TN) used in the study utilized an ion emitter and a specially
designed ActivePure cell. The former produces negative ions
in to indoor air, where they are acquired by aerosol particles.
It is important to note that this method is different from air
cleaning by charging particles at the entrance of the purifier and
subsequently collecting them on metal electrodes by electrostatic
precipitation. The ActivePure cell features a flow optimized target
structure comprising matrices of elongated tubular elements
made of polycar-bonate and arranged in a parallel orientation on
opposite sides or alternatively on four sides of a broad-spectrum
UV light source. The UV lamp utilizes argon gas with mercury
and carbide filaments with a spectral output between 100 and
367 nm. Besides, a coating was applied to the target structure
of the cell comprising hydrophilic properties and containing
the following grouping of materials: titanium dioxide, rhodium,
silver, and copper. As a result, a photo-catalyticoxidation forms
reactive species, such as hydroxyl radicals, valence-band holes,
superoxideions, and hydrogen peroxides.

Tha sl vware condicie o inieer i chenlwen,
hchuding n large volk-in chawber G439 07 thet s ileied
2 reakiewiiel oom snd & oosler deher G275 m® st
bl i A coriines] spmen (g beibvoon, el olfics e,
mmmmmm“w
it welwrrasn, thw blassronnl

hhmmmmm
nivwl e allowe] bin-deoesiserietion. The sl
imaind in now-wenill sind Shesaham [ de scheoge m i
em thet porishis wir s s o prinerily baeficsl @
pdyreriilsind syeces G 27 Adreschwr e heived scnd
oy wivn ssting e dosed -loop venillsibons fabr-firsios
guinn apippal with s HYAC i o0 coepaw i
pariaraance o tet of dw periekbis wie pocifier o o of
CACEE T wesi et e sie- Sivet bon sysiverses sl deplope]
im el e it chanber batveen ssparineni. [n ot off

i i, ife wir purifir cpasind in s comer of e

chanhar, Gering iwecosive Syarsis scperdsent s corrlel
ot e et vt L Tt i o ocleriation sifcied
it AT,

Particls Bemaval from Alr. Figam 2 shows dw srohiitien of
il moceniretion sl parics oo dinidbeiion of el
nmenl wiem e wir purdfier cpasind in the oge =
chanher As seen fromn fiis reopis, the sl comcesive -
ithom o'l 1 san periicies dersessd brys Saciesr of 38 501 bamd
bry & Bacior af shaut 350 n 2 b, the corwepomiing decrmeamen
for 1 i pewriicies wers sppreadwsisly 10- and 50-fokl Wies
inaitng with oocke pailcdes, te ool cscrwiosion
dncrrese] srem ouers eapldly. The shows lenls of G ssoeal
conceyirsion mduciion s oo ahineshiygrasierth en iioes
praiicie] by shibver imaegol] or st nsioesl decry sordals
0. This el i was alvinined] wihen bath ibe alr lon am i
] o T il ppewrwrind b i oot Inaewmariiwgly rintintieally
it s pariicin mducios afisct (> OS] was chaared
v i R ol wea e off snd anly (s los ey
openind. The nier inlieg pooekie the sviders thet ibe
TenmTesl waa Ariviresd ms 5 et of anlpolsr bes
mrkalon bat ot dwe i pholoosisliyiis racions,



1.0 +15

I= Tmin

l.LE+14

|.:nn|:r\J\

1 NF+11 -

A aged! Sum'|

1pE113

1.0E+11 T
[N 5] %] 1 1]

Asr oy b b dimr e ;.m:l

ABNE 2 Faricls cocsmireiion sml slin lishi il of Ne
el o el el i BLA |0 e 300w clasler wrilh Hw

*__flh:im i clhslen’s cosier st 17 m i e

In i el Th | sl ininl
-ﬁ_ih 1 x 1 o

This Ty sgrees vith previooslypnhlinhed deis o the
wiflinct of el ar sl ook st o an the eidwens cersiosion
[r8— 2. The el pariilestios b peartien ey nlflebret o iigher
Initinl sewonsl cresresrios s (7 10 particisel o] St s
minquain inmecion e the oir lon axl svom]
partices. As pewitiewed shorn he afisct b mperind o be
mmch mow prnarece] = nos-reilisind i s
than o yeeiilsiv] e

Tiw swcaal mdwctinn wes ssperisliy high b e perticiss
afds 09 am By vihen the wir puriier with s fon oot
of 10" planc In nowwer of (w343

m®* chamiws Gwing the canier Jor 2 b, ACY reachad ~80-T0
far f = 0LOB— L3 am mnd ~~13-18 Jar ff = .82 am [in e
ety cxawior ind wriih Wl s sl e chuslirsge svsoanky].
The pams ACF Jowels oy be achisrmd oo mphilly o oo
arineeyeryia of rsiler vl weses s slesser In Tavger rparse,
Tiw peciesrin] trends sgree with e bon-hedorsd sroms]
Tenmrenl modal [34).
Tiw ACF wai fonm] im m nat only oo e operstin
[== = 1Eal SISPE =S L T T

o e prisvision Geiny e well,. The Sifissnos In A
obisinm] o e canivr sl comer locxilons was dgnificet
and ncywenen] with dw oparstion e The shede] sen in
Figure 3 pressniy it bom -heiorsd Alr Cleswing Fasioe v
fhe particls slzesnlactie daim wam omr the
msamred] sives of WAl perticls op 1o L5 am anl svesgei
ower the thwes sslncio] st orlaniwilers b the 243 0"
cembar: o it oo By e civer, [ e o sl
At 30 om freen e wall Gedog

Flgure 4 presents the CATH el schissnd by opesiing
Tiun inaive] sty pererifier-for el ind chess nff iar] sl aweke
paxiichm comianrieryis b e sow-reilised
24 3 o b, The C AN asges sppwroshmsinly o 43.1
20 io K] 4 L8 m"h b Marl paniicies of f — DB 188
am, and fron 724 4+ 08 i 11656 4 108 oth b snckw
partices of ibe ases e mege. Tihe differrscs oy be
shiviisive] in o et shily of I asd sk partices i
i slacivic e ges o Al iww, which reentts in el
diffieres mohiities snd sobaapantdy differrst mipetion
sermw Tell] gphen thet
anipalar oo el v sherwn o b it s mech sron
caushny the svaml panics conceriesion wedoction,

landrduced Alr Cleaning Faotoe |ACF|
2

a0
ol
A
il
a
] 2k a0 L el Bd 100 123
Time {min)
AE 1L T bs-inlecsl Mir Cesisy Feclor WEF) i M,
Mall o sl wi B P el Tl e ticesiices
! orisinies of #m sk perller s im A3 o csler. o
vaniiriicn s fn chsles. The [eliisl M, . soresl coscamiret e
=12 » 1"
“Ad ka1ge Av e
sarcand SoTial Kelbod
140 HeCl Smake
I e FE PR TR LRI (R] [ BLEH TR
120 Eaarda-d HASS | ndcac- toa T Aaaa
hot
[FIRARI T T L TR -
JA5HILG S Fad1g = B} Inwd = rTAUD

CADR: nn®M

1.015
Acrady-amic pamskc dikmedor [umi

FAEIE AL D Al Delivery Fis AN | deisrald for-fs Ea B
] len el s el el e BLP | n en sce-veill nier]
A " che b T ol i wir n
i st of u mislnnl Filimr [AEHBAE = N |muinlil In
i clossd-lsop air oclesgs ryuies of i clsles
In sahiitieon Flgrre 4 preswis the CATTR wsines achilrmsd
by dw cossd -loop wir mchangs e squippe] with o
nimndan] ASFRAR muilng 8 HYAC (e s twn slr sachasgs
cam, A5 ond 7.7 ACH The dein suggest et e issind
parisbls wirporifier oyt n short 256 50" - verillied
e bn eyl w i ererediies A CAEE oo dhun ivries gresisr
e e comrmentionsl cerriesl HVAL sysiesn with the miing
E Bine. Dirvieonky e elficiert pariie d wis e, peorids
RN mviocics of Aol cossnheety axl oy
baiwr dem the eiwl wir poifler. For eessplis,
conmred in the ponshie oolt, HEFA Shivr iwinle] b e
closed -loop wir eachange speiven of dw 303 o chamber
provkisd spporsimusiviy d- sl 5-nkd pesier CATR & 26
mnl 7.7 ACH, mapeciiwily, whan clmBanged with Nefl
porniicing srd 2.5 pmd 1.8-Jold prewisswien chall g with
mmoke particiess. Howersr, HEPA flivs sw comly used s
makibvwiiel comirel VAL spriens eonas of e bigh-
preane drop ol ihe laading slfsct on iiwie perirssres
Tha mriide rameorsl from indaar air by the bghold sir
pificsion was pisa brmiigeind s the syl
.76 =] dembwc, which oiitwwwise wes wiltiesd primarily
for meuwaing the rishin inacthrilen, The
CADH mloss obishs] with M5 rivdoss fron de W05
M et wee 7 4§ otth, which b o the CADE-

1,440

WIHL 47, ML T D | EFVEREENTAL. SEF MCF B TECENEE (35 3



= 23130{n=H
w 232 43{n= 17
= 231 11in=9
=~ WA+ 17 in=H

;ﬂﬂm:-ﬁm

mnge obiniee] i Nell imd socks partices in fhe Legn
cmmber b the vim] toa. This g e vaihily of

axiny onhrclogiesl ix delrminn dhe Jon-indce]
mwoeal mduriion of bio-perticdes of the 2mne shes e
s Bew vy eyl chert, ot Tt fn pen icie

aien Tenge repss ing M vivkons, PRA dow o los anksbon
In Indocr slr revive s s ireermely proponibonsl o ide i

ol [ e E).

Daone. In bt isst el dnm
comrmnmtion graioelly el ea the
timumealy opeesitog, In de 243 @5 tln:lunil

Trcan LODE 1o 0L06 pyam o sbowi 35 xrin, witills = 5 oosller
ETS-Y demher the anw oress ocamsd o ap-
ponimsivy § min Hrveees, onoe @ oir ecleeges wes
Intreduced [es kow 22 1 ACH], e o concenioation o
i 33 dember did mei incremss =2

ot inltisl sl [p >~ 006]. Cor montioring deis
obininm] wih the asied o oyessting in & non- el
T ol 100 3 [l peressrsind T soggee it e oeesm
Towsd cum be koot bk 0,06 ppim vilrlle ibeontt bty
oparmien, for smny lewrs,

S wie prrifiars uititiving ion sevesbon sl o 8 e
emivet, il oukintion omy mse gresier
Incrrese af Indoor axaws comnrmniration them e aried ame,
Thwoas of rmch deviess in eordboes] oerpried s sparse ey
moi be epproprieis = dwir contheens opeesilos ey
mﬁummmum
af carinin cdwerirel ronyseewds, prwioes ey ices. (.
Abthonigh it ultld.l' [~ ] mﬁn hm 5 podyilsl o

Jowrl haliver suisitng ﬂlﬂﬂﬂ.ﬂbﬂhﬂ it the salwiimn
cam b o] by bopleseesting an it mgiae eaan
slismaihes o oot wes onel], wikich sllowm the sir e
opecating untl e s eschens, 8 crisin lernl, sfierwiich
Tian nenin-prasrsiing slsmes ks uroed off'in
Allowr e o coxwrrwirstion o drop; ten G cpcs cn
ba peiml
Mirrabisl Trecttration. Tebis 1 sersrbos the ierablsl
Imctirwiicn raclin, Dol sppercd sy X%
M viviows svrrived 10— 50 min espoaars i dw pardier in
T cdemher snd shat 80% ware inacibreind. e the
sl coocanimation decsy of semeclized M5 waa mand-
o ko the chewber fwith no pirier opeersiiog] we foomd
Thet the rrwerenivetion of scte oo wes. minhiee
Tien d erveman id mol recvnd 305 -1 O0E durdng 1 h Thedsin
-t wirnl insritesiios e o cather qoickly shees
Tien pevernt of sy vivions did not o ow depesiearres m
Tian reposwe thee by 7— 18— 00 axin Thes Arelstbedy et
o sy b sl o redors e et ofwishis vinoes
in =n siv volyw by & Gacior of 10 whil e thoes et s
shovel ramarkshis malsivscn o the costh ing sree, Wien
mmaaltized wivkew i msposnd o pholocsisbrile oxldetion,
T brperorsyl rcirsls e wifiee they proisin ey sed binding
aliew, s Basbiing the vinoe's mbsapest imssction with

0w Bl RN WA BCSEACYF & TEEHRHELTHTY | WO N, - 2, D

e Tt pnd Bsiion of PECE. (38, Madd iewwl iy, dhw THD,
phoiesiniytr el oy poeines oxkistie dersge i e
wimacapald (9] Ao (e e lenls sy cm e alinestion e the
wima's et meierisd (38 57 Oor helings svpgest thet
i bybedd sl purdiier ooy be nsal] ooty for sharnt
it iiverrsls or i bl bivert Tegioe o schrires coodder-
nhin vine iscthetion min. O e other el s prolomnged
operaikon of i v poriflier b balirsd 0 be =@
o eerwiveswmeryia with A i, spply off “Tesh™ sctbes
wlom,

Appouim sy TRE of midwsrss 3, sabifBraores mpossd
i the alr poriifier vers scthesw] dodiog the St 10 moin,
EFE during the et 16 min, snd short 808 or gressiver wilier
30 xxin [Tehie 1] Baiveen 30 and 50 xxin of repesss, we dkd
nat ahass derrensn bn e vber of arvbmd
o Cabwlley i the ivemd e v for wirieww) wilvich = eggeain
. milhresrliynlite afifert The nsinrl deayin de calinrshis
ot wes o aigeific s [p > 0US] dudng 1 b s sesared
ning ihw Emiion with Thivers,
Eivrerer, i cwvsrel] stwwd ard derviation of e deis alvisined
I thaes coanivril iveis wow s high B o e CFU connin
Crrer Fikivern wrewe Sl (o e d wiwetion Hlk. Ta sddrms i
lzmon e masre] e oeisrel decyy of wishie 5. ekl
mymoena. viith e BinSampler ot f— 0 and & =2 h Hvwes
caniirme thet the cansamwithinebout 1SDE.
o The shamen of ha sir

n mctvis the inscthetios poocses, by reacthe bpdngl
calicals n poree] s Shve merciion

surkintion of comwpre A mdng iohiblion of ol
meapicsiin ol ol desth 0:

sibaarin st iren ol e rerstver kel e terin] cvlls [ 127:

i wiewn of sl pisspinipld s vl ol
ot (I

shrmkugn of inirecellolar K fons [F7]; md

sdsivivwwsial afiscts on CHVA sl BNA [BE, 571

D reemcm ihat ihe sctiretionof & o adospoes,
wou the- rieperwiere s thelr thirk sl vows rper cosiwinieg
pepikiogiyraw. This b comisivnt with de sdy of Mt

e sl Chismlls seigaris In vosivr becmtss af By Ghlciow
call wall Scane olher anif-delvesy schenions off bactvris

ngalot ihe mdation sires, ncloriieg symtiwaels of oysrodkds
ovinse swymes, o sano Sow dovn the scihesion

prooms. [£1.
Aileagh the thes was 5 ol b s o=l au
ihe riabltliy lom ooyl rlatirely goickdy by
ot thee v whvon, emdd A radeiilly. This com ba ativiinced @
capld Snivesr e of valescs- bend holes ] [T, -+ For—
bt 4o .] with e orgenis mibsiawnss, whrich s presast ln
tiwrirsl ol hanivesl eivervells orsenhrenes. The shows-
oeniiooed ereios Hisly ooom balre coxskd weable
mmher af bninregd eelicsls (T b paersie] in the sir
walnmn Alitwwgh oo sivwiie (17, 25 eephesl e e
ol ooyl rectiesls FECT - brt — T3 L, (s oellenls
oy aot be the primvwy ferior i srierclviel Seeitesibon
priiclerdy o the wie. Poriherswrs shs oor esperiaenis
won conincie] o misthely dyr e (R = 3DE], vl
ominculas vars e ket ek bn oot it e
caniyrt, mmd dom (e coniribetion of bpdrcyl. mdie s ven
Hialy suxch Jower than o Hgolds, Sheny o ol. [ e
conchwisd et in the g pheas, ogeoic oespeoeeis, ach
i hrpiorw, n ety st with phologansrringd ol
wihis the lnivrscion with wesr Tyor molscalboe b o -
preaxioet. Abvwrisl sl jawdin @ hrws reparied] Gt the
walenwe- band Tolss perwrsind o Ti0, pledoodistion s
caphin of oxkiixing ey organic coopamd. The prooas
abo prode s hydwoges pearlde [0, -+ — Oy O +H
— H 2y = Oy + ], wikich ean frewly penstmis heio
call menhreses and walls ped o svicrolvisl nseheilos




(3. Funiier bBincheoicsl rinding mn i yoln of gus-phee
THY: cudiintion mn the alvboms = well zs
shnding on the macion doetlcs st the sscsal phaes s
wiriindils m mitwr sxxsnbe e shors gt

Hyewinwwis wih R fiscreroo emind TP conis
‘lrer i chimci i Hivl tiseaihy i e it sl exersived sswoplas,
1o comirend 0 B rabiilr sdospows, e & TEy et
expoure in nhlay siv [ < 30E] conaiinbly derresi
fhe vishilliy of svomlieed F. fissecrsoor wgeinibe oills,
wizkch sve kncwmn im be siree-snslties. Pechape, micoor-
niuss st io declrrsiion sires s mos sashis
This kind of et ¥ dw et s periaee] ot higher mintm
Trom iy Tewrrla,

Arhithwm] ool eperdinems wers pediooe] 2 -
weatiguiv i e vishiliy decress Snond o W5 vios mmd A
mabiflly spores pcored in the svoenl pless or an e
ammpliny e, Por M we foms] iet 1056 4-270 PRUmL
s 1855 -4 325 FPL) ol dewrel open] b Tlkiver mivacts were
cxliihesivn] s oo el 10-ke ey paleibn flives,
meaectinly. For & el we ohesrreal 1770 3 276 CFLY
w113 4+ 43 Pl b eeivechs el e respoend
md -win mpesed flimn, eawciiwly No dgoiiiot
cduwges in slibher virsl or baciedsl bty ool = 0
memit of A on-semeal Egueas [ > 0L08. Thom, thma
Dniivgs ooftrn thet the viel sel bacierisl imcthetion
chaared ln ooy imais helwd mromed o e ssonal phiee
and wn 1ot ssocieind with the insrthesiios on Tlive

Combined Rifiact Rawpin Li wen conclorie]
That the particls el ok plsce sclely den io oxipalar
Jon exwinadin, il thn Secitesibon of wishis siriree W
iz awl A bl apores ceoored dow o G pleein-
cainlyiie yectios prreysisd by-the B call. Bsth mewhaniass

Oome prodeced by the MY ol b i bellend 1D cmomn

xirrabvisl fecthestion beacsos He lrvl wom ot
arfichet. Taeng snd 11 6T sllsws] o 143 ppo & a0
appoopdain kel for sivboms M5 viros, and L] oed Wy
[ did et alzsverrs Ay nartistion af sirboms & o
apcemn &t Oy 52 high za 30 ppm.

The following estimate was made based on the experimental data
'obtained in this study. Assuming that the ion induced air cleaning
removes about 80% of viable airborne pathogens from a room air
in 30 min and the ActivePure (RCI) -induced photoxidation leaves
only 10% of the remaining airborne micro organisms viable, the
'overall aerosol exposure to the viable pathogen in this room after
30 min is reduced by a factor of about 50.

The observed rapid inactivation of micro organisms makes
unnecessary to run the ActivePure cell continuously. The data
‘suggest that it can be used “part-time” for 10-30 min and “rest” for.
iabout 1-2 h until the background ozone level is reached (proposed
‘above as an intermittent regime), while the ion emission can take:
place continuously to keep the aerosol concentration decreasing.
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