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3!D (W TI =0 I =.CAL SFAO CMRGE T
Op D mizSIONcAOSO s

Dr •I~a Bisa, Silios0n Hospital,
we" M84-03 Gr*.fso!=/tAiooha lan, and

the nya.lomadical. Reoceh Con-
ter (Chisf '24yaioaa: 1WBla

2W eleotiocal oheae of an aw'oool is an GotLal
MaU8e Of t+.he tharaotatiLa behavicr of the ocriw, tbwszane

1a the geseoa phas. It inzflaoes theo lifeeon and Units
the eaotical poc•eltlAJ ea of epplioziaon. Mie tndenoy of
an a£eraw towa'ds homemittanAon, the prooeas of agivs, takos
rlaee UXo•zui the g of larger sepeonded partiocol at the

* * zeias Of mallr • totions In the jrtiole-sizae apoteat=.
AWtl~oan a*W conglmoeaton aro controlled by the aeca.rioal

iatU'go Iopastlos oX the aerosol, g phcexocnon vhLoh Itkn m•i
au reo•lvA•tica Of austpnded partiolon wvuilh wI ohbare earn.
Sheas ghweacaez by virtas of th apoae ohairg of the atmoBmfere
We of te pueateee &;1nifianoe for the dynantzo o! hydra-
tftE4g HTEe In 1Oaa3i o 'Oders of umItado aMd _'aZO ft
Well tht eIeotial dmge affwds an opportunity fc t -
nt, mnwpixlatios ca aa eawcozo eitheri for the pzrDocs at

BtabilsatU±f ar with the objeot of mp4d s.adnAntatica.

fte formatian of a aceos obae* fiueld in ch ub e .h
M*OSCM vmetioala aubjoot to thu forcoe of Czavity give u,7

tbeLV dmarCs to Sodunttion ufa,.ces In w0hoed by spaoe
*trgs r odGesiey. tr the biolotCl prooeams Lt can be e i•41
Ua•t We f:otUCO mnd d4Wi!oj of 0e61 oonp).oos azre vTjooMA.
ir afMotad by elootvioal phenomena, as, for o2~ple, Io
potablby o4ne by tho psumnabAIlty t•heory or' an ia also occ.
ge0b1MM %Y tb* ObmrSO WOpe ±SS Of protein Qlc10UISS ON- .
-9oMt•ly a u; ' of laeGatLatioua have been lbah~ed, .del-

-*15 th* 1e etocts otmapbwro sleotrica. ftsl1 , ,And =.-
• ,.. j zot�. d ea a

.. 1



Possibly unoortaintr as to qaaititative Oeletrical oh~arC:o Zo-
letianahips =ider thu erpo trzintalv c-dit±Ca, !z a c a-o f
the .(in part) migaff ow t1y dLv crgcit zt epictationa.

-"VO jL~ -;kfi dioasca on tho onuse o
the eloctricol diarse ini an acoo3ol are j'aeemtod aMOW '4

many GXPInDt±Car nD 2.O•er stand aq mader critio•= todV.
~'-4~ft~a resportI =0 2da on su-aa exporizent sK vih ioh had4
as their parposo W wavy Voioal sace0 oha or d~ensity
In different aerosols and foO 4i~4t~ tho n=cýii-
ftoes of therapontico aroo~sai t- r ons idar it 31utifried to
Publish a part of these oarr;ýn'tP~riionts SinoG tile Sicnifi-
oawtly Lza~oved methods o: moastlt 4or.% pormit amu11.ohojiaivo
reyrodualbibllt7 and cirpass previous wthods ±ia wespot, of aa-

t

G~o~ f a"au'eamnt.

-te The~or. oI the 2leotro! iqaors of a berodol

qh aoAttaro and -Re have .waflaiins4 tha't darin,. quiot-
have an seotr icl 3 haree. Therefore txo moo imic. torsceI o
otlug on a fluMA durzin the atoaLatinci poooss oaan be con-
4a4de to lo the cause of an aerosol's eIootrical oharganl

2tS electrical. 4*srg. therefoii) aro 411 to tboa praying of
're' Une mptivo1y charged fluid drora from the le•ot•i
dOV UYa= on the &Gee fl:ul. sltace rhioh is SlrIIaya -1,3M1
In tug 0440 Of Substa,•!5 s with high associative pxoporty and

... hii t iaiotrJLo ooctant . .Aooord•i•ly, olootrial spaoo
dtierg 4GeAty' is oIabamterize4 by the raea~ltant noagtive our.
riars of eleotricity which arigiaate fr&j th; tcvmost aaaa-
ttval$ cbarg4 w1soaiar 3*yor,

* ~A6eor41i~ tO ZeflOr4; the elootrio doaibla layw ot a
Wasor 4r-Opt Lz in 0TT1 ~th bolh its plates in the dropý-
loot 20609bem In Dwe wrter the neActive, draie In siti-
064on Us surfaoce sjextends to a depth of 0 x10-7 cm.
MO oIftlive charge is @Zut4U Z~tJ~a Inlde iaO to 14.0 z
W4 a's Xm the aboe teple, ae• rse'o, tho t',hic oas of
Us 4oahf- lqsr is aboa~t 40 Malsotu3or d~eiantara. Howevor,US ,,Y LO',, on the s=AoGS 12 o0=a&.• l y. thjn4=r

3*109moe of Me* abarg diotribation in thes eleotria
400i3U rsyi sis obtained by thse fie l-kncun :f1w•eaZnto 1 sai-

WAS In X& Vwt trsvol of a sAall afr 'wbblo in the oleo-
$rUoeI U034& of a oaaaoitwr filld witthi pase vater is obaer~ve4.It the Baseet at the air babble Is sappreosed by uinfoxza rot.-
.2100 CC She "pao*tr In Q4e hcrIwntal 10 i~db~ axle the

I. kbbleoa trvels to Vw aode, The Cabse apear aocorhZny
81els t be ,tW-.y d-argsd LA tU-d.. T ohArga o=otv



* ~however', afMeot the a a nolectuil.s ainoc thus :L. it bas~ ant,
'eaPausialc to ditsoorn aas ±ion in bu~blalos afa contaot VitIL

fClmids, It* cnn thera 'a bo as.zu=o th.t, the flaixd oontaino
the ne~ative obargo oarr~no z fld the entireO fio2d of theol010-

In the above experimenit, tkiez'obro, only one vor'y thiin-ruIlad.
GcB-fillod fluid bubble travo3.s and ovw this biiblale the :?oai-

* 6 tive fluid ions in the cubseqtuee, noleootlai layoi'n Zlido in-
v1uibly to the outho4a (Pahl, '_lqojctim-itdtc.ohrO CZ1o0ont of

Thun durina destruotion of the electz'lo double layfx
uaz'to of t~a outer layer are lmoc;cd o*If the diapor3od

b 0 ~droplets are am llei' thain %ne oxtocnol aeo-atle, layer -- le'

of very =all pos'itive carriers in'exp1oinod by the oonciptioul

rescan also belib~ated from the destroyed auxiboo la the

thrlo phoeitfr th~re qe~yorpot.eycaeb al
Uwease mnsdwij the raiaotholi 1 mtively of f ru14 hnve bole

Is 2:0. icned ithe dop~~nalet exponitm hre cnof 2be~ Leiward
Ohxt1at~eAnn si~nerant !aojd oitothean sCa~ bof~ the carge

we reot inote dabongvet emW sritozoj itifa n11 tos 0case O
theXxr Pasitt s in thers. f~J3ohteuifo i h ie

th Atrioal ohuri. 71 the atedtation of fluids huve boon
homear, the wihari eoadfrabe tion ndibere eofd laor tmt t
o@J1esltat2Lcc Wmecy andove Chptro ote in thei "D~o-A~

Ulit W4,hIne the aWedoaription ioer~s akeA for eoatmtial s1
JAIIUxmG CULM A the 0888of Wha h the S3eorioaa isr~ th st of
themien s tho .ahr& dhes bsui can bla rvooo c that otrurfrm

* timetrais a r of the r dlas. o hed e*eorlyta ion the ouf tooheriS

t&Ia fluid *two: ths to~mtlia of astriotly coactrotod etoo-
trLo tomible lay6r', as in the oaua of piwe watcr, Ise inter-

howeyv aat o other feotors Wae tobe m dodUne
tUe relIta of Qjw e2erilmnts cannot uitboul; further *do 16@
karaftiae4 with the preyioas 1ntar~ratsioas either. Bosldme,~

*0 VAh Poseace of a* eletric douabla lao In the onoes of dra
lots with a binem *Ut of OmpceuioJ1 ~mdr 0.2,a tL

%1;4p, >)
0 41



in OrderI to understand the behaviar and theo o=ction
of the 0o1otrimal charge o! disp•raion arosolas, it 3ceres ad-
viaable that a oonasidaatioa of th3 phisyioal. poosses and !on-
oapta cOrn first.

4 Oontact notontial: In the cao of the appronh of twvo
g aud 1 GI4 b_1 1rm-r bý ft m~ul Utm flO taIdu

or'der at 104 ' &apart, elootrioal 2iolds a•p.nz' in the oo:-
taost isyor, ahloh are obaraotri~zed by vezy c~ort linies of
ftoz•e, The one body Gives up to t:a ot0or alocotoona v7.oh aro
adorb.ed in the reaeptor and arran;cd on the auroe in a ape-
oltie manna-. Now this field oor -oonds to the o1,otrio
4dible lAyor tlile its vo0ta;e In de•incd as contact pottoi-
tiaX, The elootrio dcabI3 lao3r repr-'ets a =fZ'ace covorod
With .•ipols. Dipolon oan be ooncoived of .s =Dlocul.4 "•aith
*013otrially potz' rjoportlaa whiah poacesm t•ro oleotriat ohs/ua oat equal maGnitaude and oppo ae n --. Q-Q at intar-

V4 ,.m. ~ eetin the, rea~t of the 2ivduot of the
dwsem and NO nt"al Used to the unIt w~ m~aue of

o1re Qt to an &Int!•l mz1tIe I*" U3 mala.ont oU=,;o,
-ot tho 4beoftwi &GS-wtS1y q=? G. nasobotroulo awwG'o
-as bm dildne as

bY -Sethe (as in tszt. tedxopt eoaurod (Dtr±Sohdn-

* ~ In he ipensin ~ao~c~'Some~beloddonyaoirj

VA flid Aand gas" dipoles huv the tendency in the
w~mane zoOf an elorol. field to adu.At tharnolvoo in the

e o f feled. 1 De proOesS %ey We ContInIM117
• stwube4 br Usermal otion. me mapitude oa the d4•.wi•b t.o
S:-vIness eu with iemrsasetag crienttito n. bfio) a n

~c at harve holds truas OT 00ttaot Votentlal botiwem
ws* aid a flu.1d body, A~oxrdii to 0his lAW thG Ou-b-*
stam-s Wit tat Creator diasbo~t~o oOw~t~at im pasitirely

a #UW 0d Dle*Uetrio oca~stant In uaentia2ly dapendsoat On
t~1th decreasig density Mhe ocaistants 6pp003h

.,-vLta vara1, at uWoh the rela_•va dieleootri oonst.nt can
U6 t wI, t O I absolute adieleotrio omsa , tOf t0 Taoa-

"tem�o,�o.taoe oota�ns quei.elsstIoalaT bo.n
eleftla?15 ohszges uhM $*idere shitt tUroueA the e1motVIO&1
, s.•, o that &. 01.ebeerIo So teant of the tubt•oe sL.0 ,

* 0 t-4 ta lImittngvslme i.. tue thalts am the da•in
6Z ttge Ubesvla ofta & e*eoto vi-wi. a eleoit'ioal •ield s*

-V""dpaftlT the 4jeleo•jo coastant La dtr• ,t-.tive lor .6e
!t,,mat" 'popati at th. d,;l."trio.
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The dielectria ocn.tcnt of tio 7azootm phno of a acozOl
In t:eo physicl noZ,=l ctate (00 C, 760"tori') revealc only
* o.•i! doviations in coa •rizon U7il a vccuu. Howev4=, a
disl)asod oerosol lhao bohavos dlffaontly, vi•th ui~ni.io,,
differaonoo appoarin(; in liquida bumouco of diolootrio dis-
:Isoelont.. Oriontation of the dipoles 'ta!;C:c2 §136rd-
ft0 VC. a~l~o ~ ~ pproach the
n, aiborine dipole moleouloa. Ttus, polo: o" like chareo
withdraw :Crom ono anozhe 40o that t1W attrootive influaoce of
polos of tMliý; ohar~e is onclderablby stlonrnr than tho re-
yulalve efTeot of poles vuith like zi-n. ThisA p monenoa of
uttraction and oocumulation ia doriijatod dipolo appootation..

4 Lolsouela of %=te oan aoloo be bound to ojhoi pola Ml0-o-12U6
and Croupa of atoms, by hydration for exwple. The praffin I
chains of fatty acids oannot ocum•ulate auch v~ater molecaleu
cinco they are apolar and not hydttatad. As already mentioned,
the Au!nt.ation of the dl!ea in aa elootrioal field I din-

* t~rb4 Y tarumm O!&MtaM0-ns-, with a charactIeritic e~ili~b-* * n setting in at a spsooiio taeparat•• e. ThuB the intense
tmperature-sramitivity of rke dioleatrio constant I u1 d.-
etnonble. In the eveat of obetruation of polar oriantation,
*, q, by fro•Xei•, the dieoootrni oonstant deoaresea signlfl-
oaltl•. beUroas uatar it 180 C has a dielootrio omatant, of
81.6, in th case of oee the cnstant deoxinoo to a valao of
3.1. In the solidfied state the dipoles e.io of ooamO fMly
Ay* In fi *the "Total lattice.

t Eeotrostatic processed are operatitve in aquie sOlu-
t 0oý. ostelsoW ts too. 'Th iom t7 to d4 ibw"-i-lar-
ran,& tamselve•- m•re ions o" the opposite eijf gather-
ing in the vloinity o: an ion. ThLU yseuio-tmotute is like-
also distarbad by the theal agitations of the ious ofd--s-

4 s aolveed ot.oiyto;. Soronina by 9"ac ohariea aooor4UivLy
Poduaee a loss In the aotivity of the ions in a conositratod
so1ution 01a #very ion Is obstxroted In ito mobULI.7, Cou-
48VMntlY th M o Mtol, nholsttio and *LuolsoWtive dynoxv-
Ias of wery ion Lo oonoontrated solutions is less thMn in
hUoh2y dilute aolutic•as. Eleotrostatic e#fMot -- aad thare-
with SUion strone ,- iareasees with v2lwoe too. In coa-
P *pain uath p9.4e wator aq•ueo•u elctrolytet have holetenod
eleOtno ooaf.tottrity. Me atbotancoa Doenoin• eleotrolyten
doomftoe in solutLo nIto more ar Is-e2 charg- eldlectrio ed.-
Wols* The stronG eleotnolytes we Weaotioally oompletaly dina.
solated in usak tol ntions. On the other ha n the aoak
eleetrolY•e. 6D not C.p2*telya docop:oe oCYM In the SMSaL34st
* IUTa%?a•i•oa, ts e dtaeeod•_g•on ofre 6eatraolm is OLU the

'*atet, the Ie dml2ted t bie Ic•Oiai-Z-, e Loa* are
me l4uend as molecular, thean the wleuter oOnoentration of'

'A oelotn s i•Is 'reata tun the gra MC1. Content oa the



oorrozondin; ar.d±sea~CCtOd su1atsno. T0.oo 2honorona --a=
Vo;tirt of Moentio bco.ýu-o t'a dialoctric Gozazto cono=-12y
is also de'-onAert on týo concontimtion end -"o dorroo o. disso-
olataon of tho didolvrd oootroi;-tc,

24jzther, ue rhCno o. toa roleculos =t bo taLmn into
.-- ionsidai -ion for the jtraoaro cf tho olooatio double 13'or.

Miias protoin molociles appear inl 21zat opprowLxitio11 as cilip-
solds of revolution, viic4 on Zitior irzoatritition are rorog-
nizod as rod-nluiped moloculeo R*-om the ox=nplo of the a-o-
toln moiooul~e It vas3 porsible to provo thot aliar~e conditions
are diffaront oa -Jaw za.raco and in tho interior. pi-shi±'ts
are also moaasawble, r.4ioh rom. t1he au zj to the interim
coOn mounJt to as mA1Oh as 0,78 pH unite.

PnaIly, for the fomatica of the eloctrio obaci- of
disp••sion aerosoLs we mu¶,7t tuke into ocisidoration a pr-oooQ

thih i Imwn s dsor'ption, Rlare wie ar'e doaling rith the
Sconoontration ofo eietanoes at the phaao intarfce. ! niubor

of forces take part in physioal adsorption -- vcn dor '.aal-
Tlondon disperson forces which becoma operative betvaena Q; di.-

0oles, ml0tipolan or ions. In addition, eloottostatio forooc
dovelop uhioh x-eunt iU a bind g o1 mwooouloa to tho a•arf3oe,
She oonoectration of subatmmes in the surfaeo proosedu aa-
Oording to the Gibbs 3au of adaomption aocol din. to rihloh the
a&:wto of the aibstanae adsorbed from the iaeoua piume can
be ascertained by d1essuemzont of suwtoo tensicn. Surfaceo t-m~
alon depends on the e eoL aio capillury aotivity of 9
"st--•ce,, U hoh Is chart otarizod by the oSz nki formala Ad
Troubo rlu... Thus, aubstanoet Tnuoh poosoass &:oter surlboa
Zer.y than the 0oivent Gaz, aooordin•ly, h•ohton the ota,.io8
temolon are displaoed from Uxo fluid surMoe. In ;artiouilar,
*2.otrolytoca~ll$ diswoiated salts are said to be =uiface-'
SzaotLve since tMey are oa.able of raicine the oI•urcoe taozion,
"0. G, of %tor at twat nuai.b1y, Veho sw•oe tension of a
34TAid Is locez'ed, hwvw by a aur~ftce-sot ~e oubntanoe wi th
lass; eurfoce .•alon bsioz oonoentrated an tVe intcrraoe.
5i:oe suarfe *=nion can alreadar bo affooted by momoleoulw

hy-AY , tracoa of ooui'oe-aotive ibstanoa , readilly axert aneffet.

It *m be disomened that the formutio of electrical
ohaz-e darinc acrosol diempn'son ie no ,oimpla liwoar "Anotion
or ;hymloa2I Pbommena, but a ooapleo= ageioo of 9ootorn vo~rkiai
toCether. It 1. alGo olOar %bat the m•st aimplitiod conoop.
tU00a of 9stear 1 o1Go~l'lo.icy do not saffioe for an undaor-
*tmdeno of slootrioul space cýArge demity in the coca of
Uspasion aerosols., Frct in an anslysis of the rolutIon-

&.4a u =t tala into conaideraticai the ener&Y expor~ed1 in

'a'



. -1 %0- -z- -7

d-zzociwin o z C.. -O "_'i!-Q.C n c0:1o . ".. ,C• n no n....
_s t.._C .... 0o o •. C -C .Z. .7. z _

Ca
4 'i!: ao '.on, . .or. .. jo di~t "...t ...... t":o- 'ora

"o' olo.. ot.ri dot~b2.o - can :a ozcat in an •CO •l ..ol.at,
t~e cCcncptiol of th.o active :Co-- .tac o.'a.o. Of..
z:_c cr~ric cbar-os 13. mo~o cozplicatod ctill. . :O=*ov=, wo
startc d f Iro" flud &-a= ti.oa- .''.at in t.-.o ca.:.o of t .o a.-o-o.-ol

ro *," doalina with ro&-%a.Iaped d'-O-,eta. ilotever, in tho case
o. t:'buClont r'oces an Incrole in t'-c relative move:en.z, of

the &-og in coL-parison wit~i the to oundin_ air appeao. so
tait osci13atxioy motions cc=, d"inr %t.oich ar od" shape of
tao d.-op3.ot cihan,-os into a Zzoo £low oa In tho ocae of
aerodynamic dofodi.on of a droplat tho undistearbod for otion
of an eleotric doueble inyor is not pos.iblo, and in such ense
a further factor of mncrtainty apper=s.

..a can delve m iore moanninaflly into tho problcr.s of
elcctrical char~os of dispozsioz ao=oozo by -=an of oxpori-
meatattion, 1;:itl the F 2Aot eTcri:.c.ts only a p.:otio•, in-
oilht can be !oiven Into electrical rnlction.-laips of cnriro
SubStanCe s c8etrion itd to theo viu-poiwo oi the.rapeu-tic aeo-
sols,
2orforne. fcor uorinonl.s

Su~spozdad~ PsrtiC2.oa in gases possess electrical IrOper-
ties by reason of a spatial dinatribution of the ch.oICa. M e
lattr being an ercess charoo od: one sa"n Is ruscoptible of
nanot~want. Used as Ioait of measare is the nw.er o.Z aole-
4 xonta. chares5 in = voelecr of 1. acm.o. .onctrioal cacoo
chrat density imesoasured voith a device aoooedire to ic:ehl-
.isen ESee Note] (715=a 1). The appara= consists o7-•-"

=CTa y Lasu~latod suspended filter in Vie inta'"o part 0±*'
blovor . in v.- ch a f low vealocity of1 2 liters z er secon d in
produced. T. auspended p;articles hold sect on tho filter
.I ivo upz tnier electrical C!urge via eligible sies raciaei -
eoncas In arane from 3x IU oto 1 i 1o to alvibtinl .coa-
denser [See a=oaent amplifier (7A 408). Mae onasitivin? of j

4 7

___________ sspede I'le n ~eLak ato



I.

t n instrumentt ,n oonJunotion with a resistanca of 1011 L
ic 10'13 L- ý&o rc4u=0od voI'tGo appoars as a variable in

Uharo U s3 o.rds fw voltaCe n WV, Y for vo .. me in 1/a and
0 the eleooLoal elecnurty qua&'t 1.6 x 10 O-9 , Re-
""sotan. R YVaried I1 a araao roa 5 x 1011 to I z 107 ohm.

.~ .j'.i 2

aim1

-'- Vibra.tL 'ing condenser• - rsmaeau*t utylifftr

Uol vae mn t8 a wve o w m e wA or ndivlv1 I expert ont I co W~I -
V *V,,s• at; 10 slea I et m als, r t %be vs o Yac l uv l of a 4• s#4 oh,,

a P]oftex-podued rimS aoule (116yer).z, The tcaizItic at¢-
lu&mt with oaes, aparse wa s• at da Ustee of- ,0 ca toia

-de



tho corczo2. filter. By Inotoll.in,: a conical -hild, diocturb-
ied dofloctions, o. g. fr'i.a pooilo walliag around, viore a-
vontod, After ovary c:.oriL.ant Ith atmmizcr, violl cleanod
aftor a vahi•in •Jith dirtitlld watar, wao dried in the ster-
illzor and in ench inztanou loaded uith 4 cu. = of the fluid
to be Invoest•i etod, uTrnG a part, of tho ez)eri~OntS ae:c~os.
conera•ion ilth oxycen a3 t:,- propulzive Cas was andortckon in
parallol fachion, I-t oth .-:JL ontiro ly ith well-cleoncd

co r.o..- No i dif-Zerences wae obbtained for

.i~ ivn ~' :Palsiva procsaro. Atrmn~orio
c,,-.c, ...rto dcn•'t; i.. eliminted before Gach exporicant by
ZOC-uilt regiulation of the me"=urina equipment. Atmoonherio
o •osmmre exhibitod fluoatwtiona 'rcm 752 to 768 =n. Rela-
;4e air huaidity w.j kept conctent at abct 7O* and an air
tapm'aaturo of 160 C was moeaurud.

WNoto]: At this point lit mo thank Docent Dr. !.:hl-
Sisent ?ax Planck Institute of Strat o sphorie ?hymios, ;Q
=*ixert advice.

Exterimant I: Thie purpose was to establish the extent
to vhiahvUI a l=epropulsivo proessure of the aerosol Ceanerator
affects the for•tIon of electrical 0pae oharge density.
F.o= Fijgxe 2s in which the experimental results are recorded,
it can be seen that with inoreaaing mechanical action on the
fluid and vith a hesitenina of dispersion Mrces the number
of elementary c.arg•s deoreasos correspoJingly, and in the
case of an aqueous aerosol the excess of n~ative charges
rises sicnifloently.' rolatively flat eoarse of the curve
is discernible in a pressure ran.e from about 1.2 to 1,8 at-
mospheres absolute pr'essure. Therefore in all experiments we,
chose a propulsive pressure of about 1.6 almoapheres absolute
pressue, in itich range minor Veresire fluotrati-o oause4
only slight breadth of error of t8.e charge balance,

-- U .9e U•

71gures 2.
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W.,,•a'e 3.

4 I __i:p'ii•__n.t fl h ptwposs was to asicertlai the seoe-
tricoal |po hiA~rm st)o~t of Oa aa~ocol. of• distilled water
in rela ton to the lenagt of atomin.tion, Reoualta are record..
ad In FIlae 3, Abom t Wade m1nutes aftt soprc imi-Lzy o
Mat bbaevko, of syaOa a c••l de 4nsity a steep rise in noee-

Ulwe oftrge balanoo beOcaus errient, 7hilnh inside eight mni-
at" dxops to a uSnI• with somre flaotuations. ONese
- * ahnwAm a are no dutbt oeuce4 by satLusatimom ooouees. In-
side thse f1rat tm mintec the sagply of •a., Is mniormly
used us. Thereafter large.•v.be etavcat•Lon eot In with
brasting of the ftI£ residue in te a•erosol oon•tainr and
of WA retwolurn fluid &'op. The violent fluotutiAon of the
eiddle balUenoe on thre L bly e bxoul•!t Lato oorreoltLon with
ine-q#te Alto•stlba. * •ee alautes 8•et seroaol occentre-
Sion a s a e rdn blM less. Therefore tor subsoquat expeui-
V* * ta CALY Q LNMeirneta Wit"i tMe -"Iwst Woore Matse "Oft
Usable.

Amkn IM Sods !A, Iwmuas 001W&3 "It*~ .jyav-
CM -Io1emAw acid an~d aoeio aoah were aotom1ed, ge
dnlt with Awral colutions ranging fro••tcally ticm I a to
n/A ,000o0 2Te erthato man c ths OlArge o'baaoe S" Wraen
oc4 reoorded for ovwy IMndIvidul experItAntsl ooantlOn as
In ft$e . !Tuse exze•riuoe were Vpea!etd la their total-
by 0 atUte oime With -retaohiacW r dpuoulbilltr beiaC

* , obte~ine4, Dieoeratbl as a ekcniticemt resolt is the toot
/!.tha Wes a&a de Ipm b•have In te oppoietl senm as rfods

* 'J tI e si at tI oleotmS0 s• e car. donusinothe weto
UI a a Utring geqi. of &imm OU *A~. =6aul010yed

3A
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hzvo a or.ativo -,in at a hi-hc' oloctrolyte ccnoontratfon
arnd eh , ovo r c o - poA Iti.o cl rcc -urplu cat n/AO0 to
n/1O000.) Co=z.on E31t alsao aouvoo sizilarly, whilo coda Lyo
from t--.o positivo rondo yicldo -a nocative czr:o balinco in
tIho evoont of a Liýhor d1lulioa. Ca tho otaor hand, I =aoni
rorains mnafeoeea in tne no•Ctive rvn~e from I n to nalO, OOO.
The maCnitude of t•e c!nrGo ezcoa, iz Clearoct GiveG4 a hi1h
oonoentration and b,,h dilutions.

o

"*0 *\ 0, 14\ ."

DisoBsion of the oxrorimnt: Nozmal solutions of
acids oz- -=S}m oonoetzratuon tend towads a noetive obhrebalanee, Ufo h ob uG's U obtrjIno direction With Lnmeae1nCi~iitlon. a esson the otWar land exhibit the opposite býo-
hzavJ, or in t , lhy lose th*.ir positive ohar& excess with
inoxsteMig diloticn then they are oonvertod into the aerosol
ataýe. TIoak leotzo]ytest as amccnia for umMple, have a
flEalle? nptive eleotrioal. space ohare denoity which o nder-Coax n~o sigWLOsn% ohavCe with Ino1ssLau- 41lution, Oonceln-
-trated solutions Of OMf=on salt bave a noCative ohlrfe excess;
t.reo is no ,ang.-over *AtiJL the dilUSIO is n/1OO0. T•ese
zxprlmats van o01ontinuod for a sorl.;& of ad•itior,2l 1ysm and

moldsS h :•owOg, to theirP ooupsbibla behavior in another "oo-
noot1oc are to be W4se4te4 mposate3y j

III-*
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Tablo eI

7o _ i -_ _ nu2 A_ _ _

* .s I
S. . . .. , 1 ; • l O tO Z 5

1 :0 2.32

4 4 WA US
14 4 110 3,.G
:QA5 0 OA .4

0 0 3.??
12 0 a.16

0 44

i +s 5 4.73,,,,

; 0 3 40.W
1: 43 6400

to 0 .S,44to,0 0 4 00

, 0 0 71102150 0 1. ,+.,1. "

IPOw cc t<stAPiW 4ln of a titznai" so 1 c, se'e &
stran~er said s first nsatza1Lzd %i~th the adU-e
Ucaat oftAO 140(H to the acid mixotwe, Binding
of otl acoldA with the foe.ntivo cd sodum als-.
tate dose not ocoa2 until2 ALI the hydrochloric
soai4 Is eatur'ted ith slimllMeoi formation o,
asa atilt1,sgals, n r•u•.ting pointolo eqlv-
elsiel are osaloolat4 apOrintO4 and ootnf 4 i"

. .2

*• aon o te eiaoe imneut: nos resulsa reawro"
a 4O. 1.00 .+,t3P Of the w rsr,.

Walk cc steawints PG O 8.5zd=sd iteofhw
5pr~ed schulica o~S4 dwe or or ro the ascativa lge to the
potv we", Cho opposite relationIshLys are L'y"ev Al

*sussof aocat4s witha A valos of 8,41 aad lows .lazll

... 
.
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In the e.wco of solutions vith a r1 of 4,11S, SClutisos with
*Ue pH valuss 3,77 and 3,46 and 5.10 3how a rolativoly oon-
atom% positive *'npy b1anoo0, while all tho othoer olutions
cmployed hbav a hli• no;•aive oleotrcal space oharCo donsl-
ty,, It 0ollows f.rom Table I. viah quantitioo ere added
tndually to the aold mIxture in oidcr to noutraliz.e the
tron•Cor said •irst vith simultaneou a•mation of neutral

malt. Only after this does bindinC of tho acatic aold take
*plaoA with the fo0atiCnA Of sod0LUM aoettG, With •roC•uisGnL
auetralLzatlon, attaintont of the point of equivalence maks
itself kmown by a Jump in the pH value• The f irat •.= ooouz'
u tke no-atrizavtl.a of bICroailorio &ioid with a V91 valuie

of 3.1'1 O(Maote'rlsticasl1y, solations with a pH valuo of 3.D
ond 3.7o attain a pocitive chare balAnos, Tho vsriable space

oae density &nM the &anCe of olcn of the test oolutiona
Lith I valuos 4,Z? and 4,15 can poscibly be ocle].lted with

the degrIee of dissociation of the electrolyte and with an un-
stable reaQ emcot of the atmized droplots in the electric
doftbl layer, Obancee in conoentration 'oba'bly aloo explain
the sleolal behavior of the solution with pH value 2,65, which
in the -toLWaty of the ffrat point of equivalenoe abus• a
positive charge eioess uith increasing longth. of atomization.
* tehavior of t•e other sol=Lona up to a pH value of 6.00
ia proftoed by the dominat effect of ths aoatia aaM, Lose
Ufldelstiildablo Ls then behavior of the solute1 lOns with pP 9V018
L1,23 and 11.48, Whiah hue a s.cht negtive harge ozousa.
th, Io be suxe, 004 be caused by the prOimi't of the second
)O~nS of Quqvalmno end O" the pH Jump. somsth in o wlioh

ahmiiscuCIGdirecotion of DR so0nt& 6.VrcaL the
•pou*Jv to .he nptie a•pe attasts,•

During Muamtalation of the strzk~ acid the ja solm-
tfts ami the neilttovhood of the point of aqsuvlxeaene becom~e
lablle Li their Ohwe., direction sad in cacrGe Intensity,
Als the poLi of equivalence of the ueaker sold can be ,ell
observe4d vithLn the valmes for spae. oher6# density Of the
etonised sointioas. BY virtue of the variable (In relation
to the length ot atomisation) aherae bhlance, vhLnh is rs-
vealed espeolul,•" drelolly In toe osse ot the 4 ,9twent
8soloaious the Ivobablty eIssts of a defeotive alentstion
of tae 4loiaiu, sn 1 ie droplet surfoe end of en lno mplete
fb tloaae or trans0ormat,•o o• the oleotrLo double lay:r •n
Ute aerosol droplet, Rydrolge Lon ConoUeG tMR aloe I.s ot
no essutiel ipntiicanoe for elentUi Wiarge buisnoee bit It
0caes Itsolt Olearly wdMen$ in the •e•itborhood of the points

of ftmirulene dspULMI~ ca the daurs io of atonatisalon

ftwo-alWA-t hu elec1trical apins, cuares Lens ty of
* nrw ohos teated$, edhhi1AS to uS dlA-

UWW adlose-byQW Aafotuwas Or ewasoe thwa~rep te

3A .
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O~DO~1z pri2 'cdocoroodo tu ~iat' 0.6 tho 2tindzunonto2.
o::pormo r-t '2ho o=.Ocurod valuo- obtaInod at 10 3aa intorvc.ul
rjoro rocordod ilZr thoo mlnu.tos cnd tko &irtllJaotic roan t3.kn.
Lao can. foroC~o indication of tlia Scattorjgc :ancpo S1ince thv aolae nitbn one exporimuant iovoelod a;o fluatijons %,orI.,h
=ontioning. Tho roelts aro ro~on*tod in Table 2.

Table 2

DrugC1WwG0 balance
.. 2s X G0" G/CTAI

-3.123

Tay•,w.54a. - ;3

'Stu

, n ut.4 V , .- .1t•.7O
Oxy"Isceia-319m -- 2.13,; o

So.S ;.a•1 - 22,4!

- 2fhG2
Su•ptoa"yci4 - 3 '.64

ab~..~psa- 33.214
f~n;€ ;in- erot~ t ,- 34.34

;:'oa~o16atmospheres absolate PZGsBsm ODWSSon.,Aerosol -emperst=r 16.80 4*

Dt8ogosdon of the mmrlment: 3COoeMUSalL a nePUS~vOhargo Saj'acoe Is reveal Ey- Eia i'myral thersPe21o0l117 QoM-
Ljx aarosog haeo LivostLgatod. ;lao tZIGS] GPaoo onr~s den-

Jhf5.4. 3.3Aa . ... - .0!

O~t rngs O1.3 to 4. Z10 -4/= adjge7*%d

nar iy hL,, D osoL2 tahopera mdeae 18.80O C.&S

is2



tille only Tns=ralmlln-Xpixodrin tended to t'10 zoro point, to
a charO eqýaillbriu-i. Ii Vo tQ'zo t:1 uwual Inhalation Zino
durinC a ninale nhaalation au t•ae basis, vio obtain hence the
QMount of Oxaesa charCe3 rihich ann be calcu1lted vith a multi-
plier of I - 2 X 101 and the ms3esued eleotrioal apooe charCo
donsity of the aerosol par cu cm. Uonco wo freely Oin the
idea tht, ap•rt fro= the pharmacoloGIcal action of a te?-
poutio aoroLol, th3 oharGe cuisr3on. on the resorption curfaoo
cannot by rooon of its magnitude be a matter of Indifferonoc.

Ca the basis of the above aresults the question arises
Oi iie ,eleocri'oa u,...G ohare density Of eleotro-aerosols in
a space aarosol,

Zxrerimont VI: Me rmesurin& appsratu% was about two
rIoter3 aiiay IZoM an electro-space acrostat. The aerosol Gen-

rator and the charge system viwe set in motion at the same
tUne. TWo ultrasonic atomizers wire employed as aerosol gen-
erators, and their aerosol (NA01 Z}) oondoted into the charae
system, on which a voltege of 60 kV had been applied, Measure-
meats could not be rode reaularly due to the technical seat-up
of the epe'ricent, bat are recorded in time and presented In
FAigre 6, After the aeration systaA is turned on, at a high
aeration rate (2 am m/ain) only a aliAjt chift of the small
neGative charGe exeess to the positive mnge is revealed. Aft-
er the aeration is turned off the negative charCe excess rises
steeply and Is reletively staile durila the rest of the expari-
mant. Owing to the voltage applied to the charge system, an
analogome-nign unispolr charge and ohargoe-xchange of the aero-
sol was produced. The steeply rising spaoe charge density aft-
er the aeratioan was turnsd off proves that, gly in this set-up,
spac• oharge effect* are caused essentially tho the expmaning,
unipolarly charged aerosol and cannot be due to field action
between the voltage-.conuotiog n iprts anm earth potential.
During these experiments electric space charge density was

sar¢d 9t a zaximxu of 160 z • an3C corresponding to
0.16 x20° e/sfA. The electic charge balance in the case of
an eleotroaarc-aosol nder the above-mntioned conditions Is
r*etive- sma.l. In the above-desoribed experimental set-up
It is t f2roa reaching the electrical space change density

'of therapeutie aerosols In the individual atcaiaer,

A zeport will be mde In the near :ture on electrIc
oha•ge balance in he biological sphere durnag inhalation of
dusts and aerosols*

2.6
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cetal omain fa.oeo los strctl oocrat el

* U's.. qi

trio• dcl laye in th"li rpUlne it ubro

/

an dJoe+*i costn, tefx oft h moeue-n d

aarg cosue inaoiiaa ala atcest n

aerosol cocna i.

t414 Of SObiatioe Onalayo with a. eeor=o-e of ludoe

*1
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The o~useo:•o? ihe • r•c tOn 6. th le'xta] i

so=•A1. I~eobeare~o balance Ofoan eldeta-erosold~t~:, h
en•D ons.:e Aetin aa~~o s•ela e•oee~

, ae h casoforth ooner•ratoon of 81aAthea ep:•letrclopec.s
ohaoo 'e densityof ispeain aeo osols~ are disuessed.o•l he os;-
con tialb foze •tio'e =hof a e ord~ los streictl. ontrte ,elec-

.1t/)le amonegr anhich as eleryicisoc••--iation diaale mcun-
an dire blecoe A consant, e1c forn ofa•dpnl• the mo.cladmad- .
sorpion pheanomLent..nM A•a ta utbcosiderted on latdditoesth

S"_ o-su~me sd iatomizatio a~mJ aell aes, pohticl sies and
An a•eosolr conentatio playe eaze isnefiAny; port .a a aea-i lu~as hagedesiy anbomeu~d eltiel eaolyexct

ly wth he iltr ~tod cc~ingto ~hlesai Dyman
o1 hs7oeueanices ineetia pa, nred

+ c.twihicein e-'puao ra'oasactand
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tivo c."ar.-e l,ýn in t;.o ovent oZ conoontrzitod olootrolytio
content, w7ioroao in tio caso C- o2atar dilutionc they have a
positive chacreo e.:coss,. Co-o-n selt toltnvus cimilurly, vhiile
lyes of tho pooitivo rc;-ion o.tcr into a noutiva chwrce
balanco with increoainZ dil•zion. SoltutiOnz of a titrnt'.on
roaio3 in tho pU -anýe fom 1.2.3 to 11.48 reveal 3 labil2.

and thoiy pY. vume r•ro in ; vic.Lnity of the points o- oriuiv-
alanoo. .11 n'a=bcr of• aororol d-=Ga have a ne-;ativo emerae

excess,7 which vas maos.ared as essontially noCative up to
46,78 x 106 o0. On the other harnd, a check of an electro-
aerosol under speoiflo oonditions adduced only an electriooa
ap1oo charae density of 0.16 x 103 a/on5 so that the electrical
oargea released darirw inhalation of a therapeatie aerosol
are by no moans insignifoant,.
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