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THE "NEGATIVE" CONC10TRAT16N EFFECT IN

THE~RMAL DIPi"USION 01' GASES .IN POROUS MIED)IA

Croulowing is the translation of a
article by B, N. Goahchita~Iy and I, s.
Izrailevich in the Russian-langujage

wperiodical DoltyAaemja"kSS

USSR), Vol 147, No 4, Moscow, 1962,
pages 817-818. The article was sub-
mitted to the eftors 9 March 19621
it was read by Aoadexd 0 an I. K.
Ykiloin on 25 July 196241

In a previous report (1) on the study of ther-
mal diffusion in capillarie, there was observed a
"negative" concentratton effect in the priessure tr~i-
sition region (taue roion Where capillary diameter 4
is on the same order as molecular mean froe path $,),
the effect being an increase in concentration of the
lighter component in the cold end of the *api11as'y.

These authiors suggested then the possibility oft obser.
ving the same effect when using porous nedia rather

than a capillary*
Noe have investigated the separation effect of

thfe gaseous mixturXes H2-Prt1 1 2 .fr and 36.KW, that
occurs uapon their passage through a porous 'medius int

the presence of a temperature gradient, T~he apparatusJ



u.F,.hi is shown in Fig. 1.

-g . 2xperiImertal scheme.
Opera~zing chabers

2- rorous a&edium
3 - eating jacket

4 -Cooling aacket
1 - Temperatures

As is Iown (2), wien two suoh volumes n

2re senarated by a porous partition ad maintained
q: different temratures Tand T2, a pressure d-f-e u

fer-ence aevelops in the molecular and pressure tran-

si':;ion region due to tne pnenomenon of thermal tranm-
pi t.ion. The effect can ce visualized as the izUl.

tanerou6 existence of two disVnct kinds of gas flow,
one causea by the temperature gradient, the otlier,

-2-



±2tcO,,wing i.) tjjH oppositc direction, caasea bj tk-e

preasure trraaierit. We have urcertaken raeasureriunts

o~f the separatio., effect by using two aiettiocs. Tue

first corresponued to th.e co~iditio:,,s uuitier waicii thle

"negative" co-noentration effect of (1) was rnottil; in

tfle secornd mittnoui, zressure difi~rential was rcaiuced

to zero by means of' a soecial feedoacx tube winicn con-

nected the two volwftes V1, and V2 . a:.- Aad a-aequate

diffusionl impedance togetaer witn a sa.ll "kPydraulic"

irapeciance. ,hIen trie latter uiethod was used in (1) a
sc-called "positive" eftect was otserved, i. e. the

conce'tratic-, 01) t.,,, IiA-nter cc .,poflent took place in

tile "h~ot" chamber.

A basic dif.Lerence i. i oa~r experL..eatal set-azn

from triat of (1) cc.,sisted ii, careful ther-,os tat! c
control of cota nauzoers, i-A, sucni a ma.nner that tiuieir

tezr4 traturve did not differ f'rom tne externel temper-
a Lure of tte porous element wriere it au.joined tue

chmnoers -- tnat is, .,o lempLratare drop cou2.d occur
in tno, cii~uers . The Porous elemnt was directly con-
r ected to tile OhPUcLbers without ..uy transition stages.

.;a i-a erxtite (F-,.O*6?e 01) was usedi as Clio

-porous elemen~t. T ts effective pore radius nas b~eer,
tftermined Ly tile relation Letween viscous ane.d experi-

Le~ltallyv ziensurej molecular flows (3). Initial ii-

ture; couce.tration C was c.u,.oen to Le 5O).:,; .tlixture

co.ipsition v(-A ;y a tucrwal recorder 'based

on micasttremenit ol tia;I-mai cond-.tivity, wiUi accurucy

of anal ysic of ~.5;(~s~t) a~;eresult is

pivc-n in 1,110. 2 (carve 1), stiowing the Onange i the



Ca~t-Cw~j- itt, resp.ect to ti',.

ratio, Vi4 HO Ar aixture, i~rcer a-i 1ta3.ieous -res-

sure a!- '.n. tXPE:raure .;r iuefta 0wthie t.orous elemen~t.

_,_y%,ture \r~ieteist

Of

-.is-ro:,i voj. Fi.3 .ispersior vs.

=473 1

u~rve 1: 1, at 1,ue Texnpezaturi '.~i
0±: ~cL-rs~t~laz Of Ajlet ofl. eOtuose

res~octive f-.l Of~ rous elemenlt.
corwus aleent.

2Llrvre 2: teiaez'atwre

Lacix.

It i eviuOflt taat in tie first case Vii.2

tge effect is ,positive" for all) prousure rtigions,

ding to zero at Po =U.- In tkie second case the of fec$

S4



F4.."Il of vI.; !:,ou'- i1ectior a~s pressure incrtees,

hnavi.irig -its vn..(±hW I-Cie at Po' 09 a~tkhou~n even at

rela.tively iigh -cresres tiie large effect associated 4

.i t L 0 - t IIE) ';L d- ffLaa iVi on P, 4 , £rf as ~ac C i s .7o t

Prese:-,t. liegmilt ovtai-ed wita Hi,.-ix arld lie-i r miixtur'es

~I'icreertVy from tnose ol Figs. 2 Lnck a'*

tA~Z e1E~~r(:c~ra.E~. n (),enu als~o oicsrved in (5),
stas S.s~ :ril-ic tfeedPok -fe;n rrture drops i'

1;ia ey erl.:te tr..j er!uipr , ii; sed; we sotL ui an txoeri-

I.j~ .;urve 2 oi' A.2 oevrtle passib~lity Uist !lot

t..? ~J~x: a .i~i~J."rntprp ~ve' effcct manv be

i -Le~ o n ofn~P c~Inseous 'Ii.)il.uTeS Wfhici s o

c1:.taEnr to 1ot ci2 in.

tlot* X.- riL.P -ita results arree wevii wi tiie

theory .rv':y Icv,-loiied tny- Yu. %,*s~(i..an, Who is

also to~ !-% orcdited ',i~th thue initiative for setting,

u~tne E2.LL ciescrdi ied exe.*,rinmcnts.

(2 ) !v * i* e y , .Groth, Zei Vsclirift

(2) . Knuosen, Arn. 'L-aysics, 11, 1, 205,

IIl. Ad- -i uiletin of Ile Oheizical



sopisty of ja;.n, 12, 307, 1937.

(4) K. E. Grow, T. L. Ibbubo alm-

(5) H. Balmp V!ISLSft (Vms. hgtmsmlq),
H. 7, 1957
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