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I !n. ARTEMOV.

A nunder of works by dif(ferent authors have brought. us to ai good approxinotilon of
undrrstanding of the protesses which tak-e place in aerosols under straightforward con-

lit ioris, whern these processes are taking place in a ire air.

If vapor,, of foreign substances are present in the air, complicationS are introdluced
into the processes taking place in the aerosols, complications which so far have not been
studied, in spite of the practical and theoretical importance of the matter.

4 1*he following authors have dealt with the question of the influence of foreign vapors
on aerosols: E.1.HUMIANTSEVA (1), who investigated the influence of various vapors on
arim chloride aerosol; S.S.URAZOVSKI and S.N.KUMENKO (2), who investigated the in-
fluence of various vapors on magn4-sir oxide and ammionium chloride aerosols; K .S .SAMC~-.
%A[.(iV and O.SKCWJXOVA (31), who investigated the infhu ice of various vapors on mercurous
iodide and ammnonium chloride aerosols; V.I.SAlicUh and O.G.NAIRSKIIKH (4), who investigated
the influence of various oil vapors on aqueous fog; N.N.ANDREYEV and S.;.KIBIB~kS11TIS (5),
who investigated the influence of various vapors on armonium. chloride aerosols: A.V.SMIRNoV
and VASOLNTSEYA (6), who investigated the influence of various vapors on ammoniumi chloride
aerosols and oil-fog; L.V.RADUSICEVICI and O.KCRJGUJNOVA (7), who repeated somec of the ex-
prrwnts with ammronium chloride; !.V.PEThI1ANOV, M.V.T1IfUOMIROV and N.N.TVNITSKI (a) , who
carried out preliminary tests with pher.oI vapors and Fe,?G aerosols.

Material available on the subject is limited to the researches here enumerated, anid
-iw results Obtained by the different authors are in sharp contradiction one with the

I or arapid survey of the contradictions which exist, we give, in Ei4. 1, r he resuls
of the work with ammnonium chloride aeiosol. In the rec~angle we list the vapors to the

cto ofwhich the aerosol %as exposed; the Lines and circles with initials indict th
res-ults obtained by the di~fere~t, authors in their experiments.

The existence of rontrad. ,Ions may be explained by tht fact that withi nearly all
tif'se authors the method of producing the aerosols was unsatisfactory (high concent ration
of aerosol, and the aero-,ls preoduced in the pres;ence of 'prcviously prepaired' vyt of
iiie foreign substances). 1he same may be said of the methods of recording t~w cho~ifes

wiht-)0% plikce (sedinentation, observations). Some of' the authors permitted errors to he
11Lroduced by secondary mixing of the aerosol with the vkipor in small vessels (7, in

' m'cast's (4) obvious ttista)(es were also matde in the method of producing the foreign
v;wpor (prodic,.ion of vapor by evaporating the substi'nce in a chambe, over a heilted rlt~iIl-
1i ,urface).

11ie lack~ of funidamnrtal re.-earch on the influence of foreign vapors on t he ;r~e~e
Ac:place in ae'rosols mot ivated us,, to unidertake the presqent wnsrk.
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l i," ortnat ion of tjiP f-r o.00s took place in pure air th. #-xlntding thl po0s-; .
;.' r'r the vapor affe.t irn the process of aeosol-nrmaz :on.

,2) "i at h0 proce-:, of sedi mentation of the, aerosol was goini: (in at h - t irr when r, ,ut,

Ie oen bjserved. ,his condition was met by haiing a small initial concentrar rIt,
of the aeresol, and b -olatilizing the foreign substance in a Atrairr of air (9).

UCo chr,:k that there was no aerosol sedimentation going on durmng the Iime when

ol),;-rvaltonq were being made, we used a Nernst-type micro-balance with a sensitivity
of p;]Pt,, which showed no deflection during the lod of the observations)

3 ti r toeflans of producing the aerosols %as such as to secure results which could
i,' e w t I-y duplicated.

4) 'l,, tie- ri-tod se'ected for introducing the for-ign vapors into the chamber namelv
thai of blowing vapor off the surface of a liquid into a closed vessel, excluded all
uhn,oc. of diitorting our results through condensation of the vapor itself and that
ir ,der it po ,sible to introduce with sufficient exactitude the requisite quantity
of vapor inito the chamber and to distribute it uniformly throughout the volume of
t12:e crrrnir-r

5) That .Otlh acros3l was subjected to mixing only once. in a large chamber thi, cave
the aerosol less chance of settling on thee walls of the chamber-

As it was discovered (page 5 ) that water vapor had no effect on the coagulaion
,J thr ;ierosois investigated, we did not undertake to dr, the air in the chambe for
lhe',e experitrit-r s,

All the tests were carried out in a special hermeticrilly sealing glass smoke-

't ixJ;ei" (One m in size. he chanber was mounted on a metal frame and was fitted with n

f,1i 1,11d .' uaust pipe.

V, proke- ic ing substances we used:-.

-, i (a fraction boiling at 200-21" C at a pressure of I rrn)
,>t-.:r acOi (chemically pure)
3 b I:ne. para ifin (melting point S0 C, density 0.9).

In it rases we produced the aerosols by thermal condensation lefori' feeding into

-ZO' tc fias proa-cea i the #qq,uratus sho.n En f g.

el, i'c' r t o l!y h atrd mua,' oiro 4 Li, Juinr'l to !the t.e B Ut i n ,,

H, ree h id a inetal 6,0t,, IS) co long unii 3 -A in dita .je r., viaih u,. '
6 v t," - ,rtr, C irkA ,, l'41 41 'it N N ,eI m t 01 ) Id U 1 1"

' ,,t 4; tiO,pe, 4 I a ' t tk ,,',' 'nil 1,to' (, I . itt (' tler," I p m1-rItn :G', rt :n

1, ,I I; i ' i ( snr u '., * 'w ( .- f .
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S,;: , ,, ,-,' onto the t ' ,h s heated to r.! (5...

cock fitted to tne xicrohw'ette a lo.:,cd thC
I ,,t1 1, sired quantity of oil to be fed lito the oi'.,

* flJ4 wile the gass tube 2 allawd the aill-feed t,
.. -be observed.

A Through pipe E there flowed into thc oven
I: a stream of filtered air heateq to 230' C, at a

.. speed of 0.2 I/min. In the oven, this air became
saturated with oil vapor. The oil vapor passed
into the tee and in the long pipe was diluted
with a stream )f cold air !oring at a speed of
40 /ain. The di:uted stream was then super-

aerosol. The acrosol thus produced was led for
a period of 1.5 &iwt*s into the smoke-chamber,
into which the foreign vWaors ha reviously
been introduced. In the chamber, wie aerosol
and vapors were mixed by u-ons of the fan for
a period of one minute, aj .r which they were
tested. Thams to the screen C and the 4&r-cool-
ing effect in the long pipe, the diluted stream
did not heat uo more than 1.5 when the oven

118.2. Diaram of apparatus for temperature was 2300. ThAu the supersaturaton-
producing oil. fog. tesperatw'e o. the vapor practically did not

change.0 In all the tests the tesperature of the oven was held at. 2300 to wi tht 1 0.5".
If this temperature-controI is strictly maintained throughout the period of aerosol-formation, the method here described of producing oil fogs will produce aerosols thich

can be rigorously duplicated.

For pro&ucing stearic acid aerosol we used the apparatus shown in ftg.3.

ig.. Diagram of dpe- .tu$ for produ ing t arL.
aoid and praff in aerosols.

An exactly weighed portion of steoric acid was sprinkle with preuaosly roasjq,,
sand into a hollow in an asbesto? stopper, in which a spiral platiuum wire he.1 , ,t-f,
The dramn-out end of the glass tube A led through an opening into the chOa.",, Ar,.,z
of filtered air was passed throuh the twabe A at a elocity of 40 I/ain I),7 ,.0 1'

forowd in the air-stream ws thus fed irto the chamber, into which the furet .IC h&iC>previously been introduced.

7',e cteartc acid uiw volatilised by heating the spiral wire u , .', eir -ic ,-r.:,:
a period of i., minute; the degree of heating ws checked wt .. ... r:ter.

-3-
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Fig.4. Diagram of apparatus for rig.5. Diagram of the ultra-
producing foreign vapors. microscope set-up.

The apparatus was installed in a thermostatic chamber, in which a constant
temperature was maintained.

The substance of which it was desired to have the vapor was placed in vessel A;
by means of the cock K it was admitted into the V-shaped tube until the latter Us
half full. Filtered air was passed through the b-tube at a velocity of 0.1 - 2 I/mitn,
carrying off the vqpor of the substance from the surface of the liquid and taking it
into the chamber. In order to get the uhole volume of the chamber more completely.0 saturatcd with vapor, we also put into the chamber sheett of filter paper soaked with
the substance, and we painted it onto the chamber walls. In all the tests, the vapor

in the chamber was t.roughly mixed with the fan for a period of 2 minutes before the
introductton of the aerosol.

The ,-,entration of vcpor in the chamber was determined from the differetce in
wdetght of the apparati before and after blowing off the vapor. In our experiments
thi concentration varied from 0.5 Rg/O to nearly complete saturation.

he checked by the absence of Tyndal's cone that no aerosol of the foreign vapor
iLas formed in the chamber before the introduction of the test aerosol.

This method permits the desired quantity of foreign vopor to be introduced into
the chamber with sufficient exactitude.

The aerosol coagulation was measured by means of a count of partices ir. a gas-
cell, using an adivted type of ultramicroscope with dark-field illumination (fig. 5).

As I tht-sfourcr, a 300-watt moving-ptcture projector lamp was used. To 6et rid
of convection tn the cell A, the lamp was shtelde'J from the ulgramicroscope set-uq
by tht ijperture-screen S and the ater-filter P. The optical system used was:
fa) condenser E, (b) source of objective D; (c) microscope M consisting of ocular
aru ob)ecttve.

Tle Oncentratton by weight of the aerosol was determined by weighing a fixed
looume nl ierosol absorbed in a filter.

Thig w*an. the opperatu* of Fig.4. (Tr.)
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', 41ttr wii rh we (lescri', tis free (f t tie erroneous; procvc'ure. ' il I lrd0
VIOLAS luthors. In our experinlents it Was pclssile to judge the effect of forei ,n 5

oti just the process of aerosol cogulation~ alone

Ther effect of vapors of surface-active substances on the coagulatiort-curves rnig;:t
well1, under the conditions of our experiments, depend only on change in the nullber (If
effective collisions between the aerosol particles.

Wie investigated the following systems:

Mineral oil - phenol
Mineral oil - oleic acid
Mineral oil - glycerin

S"..cal il - watel
Stearic acid - phenol
Straric acid - Aeic acid
Stearic acid - glycerin
Stearic acid - water
Paraffin -phierol

Paraffin -oleic acid
Paraffin -glycerin

Paraffin -water

Before proceeding to study the above-mentioned systems, we carried out controi-
experimnts, with no foreign vapor present.

Thle diota for coagulation in pure air are entered in fig.6 III the form of solid
,,la'ck dots. The data for comuilatte- in the presence of foreign vapors are entered in
lie form of circleL.,.

If the vaipor exertrd an influence on the aerosol coagulait ion -process, we shlould2 o-
tain two different coalulation-curves on each graph. However our experimental firidin,:.

K. IVen InI fig.et, wlhere the abscissa is time and the ordinate i5 particle voluirr, sria-
it n .l Icass hti etsof oinsthose for pure air as well as these for ttie

.krei~oi 'iipor liditurt' lie on one nnd the same straight line

Ivir* of the Impo~rtance of tfhese results in the solution of all kindL of
4,Var'ii-d thlt experiment al condi tions inl many wANss aind tried many other wavys (,f iztro-

LuU(ing 'tree vailors into the chamber, but the result-, retrained thesa.

VtY' Oi.Sopposi tion that the influence of a vapor o~n aerosol co.ik i-It ion T~ l.t i:.

ralua ly iveconwi more intense wecarried out long pjeriod 't" ill. o-I. fo z
;es~e tests the ; ,rolstion of a pure arro!:nl and of iln aerosol * Ir n a v.Ij" ;. I .:

A.o fol loord ty for 2 -4 hours aft,,r volatI Ilinat ion.ikit even i n t hi s ,: r 1(u I

'.-c the v apor wan not obse rved to e xe rt. any i nflute nce on rthe rollrr , f ae ro
.it ion in the svatems Investigated by us

fience, a,, the most important general resu't of the- shole Of h-'V r.-

:'-ethe fict emergrs that Ini the systeats which *r investipLe. i: *.

"C Ivr abstancea ex rt no influence on the process of a r os. .1 ol Oij' 1.1 '

.5
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11101 f exist . t I notin %'fl h i ha spry lit ti tr'itio )"t t h at An v

rmiy tuo(1r !;'irr rot ioInis have on itLs quri~ ta- Lirck ga~vou ; rnv, lope , r i i .

the part icle b~y YnrL ye force.s ,nd radble of decreasing Lhe cuagularion-sivr-.t
aerosol 1,3.4S,Y,?,9)

The- not ion of Lhe existence of thick statile gatseou~s e'nvelopes is (orilior iy iOn,'-2

t~o explain the more obscure properties of aerosols Our experiments and a nuirlorw
Oth-r exre~imental findings 110, 1,12,13,14,15,16.iW) refute this notion

Ihe results of our experiments are in agreement with researches carried out 1

lBrundt (10), who from his observations on dust particles came to the concluion that in
the case of these particles too the adsorbed gaseous layers could hardly have a thick-
ness greater then one molecule.

B3randt's observations demonstrate that the thick gaseous envelopes which are
occasionally formed in aerosols must not 'ke ascribed to stablo adsorptive forces thev
"ce gaseous layer% ol in a temporary fashion by the aerosol, and may be easily
stripped off.

In good agreement with these observations are the researches of Psemi and his

iissociates (11), who showed that the poor Ksorption of S~j and k2L)., fogs by water.
wnir, n4~ substances are bubbled through it, may be explained by air being mechanic-
ally captured by the particles. Mir-~er these observations are not contradicted by

Arl's experiment (12).

Likewise in connection with the reduced density of aerosol part icle%4K h 4s
.e-w observed (18). there is no need to drag in the notion of thick Motii qzws~ots en-
Yoyws. Ahnormally small densities of aerosol particles mra'i be explainrA ivi nN ra
ftc thU. it is necessary to determiine this quantity from the ?'vdroM-nir puolwizip,
(I nr art ici. Knihschutzer and Auscher (13), Wlhaw-GraN and Pat terint 4 hae

a rcat: deal of experimental material that with free-falling aeromo-r patrtii, le
wou ant! com'plex structure excessive ly low -rilues are obtained for 1he mn-iv 1
a.rt ii W,

lv :. Ii 1 tic cistn~e .,f t hick st a[ gc aseous on-rlo;e I
-\!.A" wmiaiions in =t11 -part ice eva;~rYLO Pr herIPIT W.~-

*......:.... V Sfer AM and Nestle (10 has shown hat in 1rV j-,

1-1 . .. p:ti tn of mrrcurN evaporate in accrdanice with' he 't

%1t;r-teiistn of the particles mnd i '--urfl iz st%-, ~
1 r in-, le I obarri lyI in tnoso n'es *Lerr the Vt'.'I 'ni M ti i

7, : ir-t ..i4kh intrta-t io, wit h rthe dispersion neizr For ins! nui K

: iq~ims ;nth air r% a(r)no. prLer rra% :Ouse "hnr1VQ ,
'n- e i: it im'-q#?d oft CP I rt ic.Is In this rnsr~ -- nt. rxvui th

1 r . 0Of h o ; r " n n go .; ri dioxide I n ta W e %r x:

-0in h~drupin ip-ta-eldd .i: -.FPed of junt :he order !'.,W r

,q ' mv nw drople~ts of thin size vi:i ie there- 'ia "'_' r: i-

A.
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CUNCLL L 51 (> [,

V- made a dingramatic svnopsis of results obtained by previous authors ,)n ro, ..
- Ibilizttion, this showed up certain errors of nethod in their experirental *,,rl

. e worked out. mthodM of producing aerosols and vapors of various siFlstirm., ftr
, ,o.,-s of studying the effect of foreign vapors on ,he stabilization ot ,,rusoi

! ,,se rethods. are sucn as to ensure that the results obtained will 6e pro, ris Jul li-

. he invest.iated the coagulation of oil fog stearic acid and pIa ffin aero-,s
i: t e presence of phenol, oleic acid. glyc, in and water vapor and shmed I tilat 'ne

. untLion of the said aerosols in the presence of the said vapors proceeds at the
speed as in their absence.

te , r or
l .u4 C ' iiei troc,mlstr

of tne
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