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THE "NEGATIVE" CONCSNTRATION EFFECT IN

THERMAL DIFFUSION OF GASES IN POROUS MEDIA

[Following is the translation of an
erticle by B, N. Goshchitsky sand I, S.
Izreilevich in the Russian-language
periodical Do%%g%x Akadeg%; giuk SSSR
(Reporte o cademy of Sciences,
USSEk), Vol 147, No 4, aoscow, 1962,
vages 817-818., The article was sub-
rzittea to the edtors 9 March 1962;

it was read by Academicjian I, K.
Kikoin on 25 July 1962.

In a pré@ibua report (1) on the study of ther-

nal diffueior in capillaries, there was observed a
"negative” concentration effect in the pressure tran-
sition region (the region where capillary diameter 4
is on the same order as molecular mean free pathd),
the effect being an increase in concentration of the
lighter couponent in the cold end of the capillasy.
These autnors suggested then the possibility of obsere
ving the same effect when using porous medis rather
then a capillary.

Ve have investigated the separation effects aof

the gaseous mixtures Hy-Ar, Ho-Kr and He-Xr, shat
occurs upon their passage through a porous medium in

the presence of a temperature gradient, The apraratus
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waed ig shewn in Fig. 1.

‘,3 K ,2 ¢ 1]

/

o o' --7‘-1

—— . . -~ --'-1

1

i
!
L--.--'—--J Lﬁ--— - e w>

1. Zxgerimental scheme.
Cperacing chambers
Foroug medium
ileating jacket
Cooling Jacket

T2 - Temperatures

i)
-
b ]

S 8 N f-t e
[ |

-

As is known (2), when two such volunes V1 ;nd‘
V. are separated by e porous partition and maintained
5% different temperatures Tl and TZ’ & pressure 4dif-
ference aevelops in the molecular and pressure tran-
aizion region due to the phenomenon of thermal trans-
piration, The effect can ce visualized as the simule
taneous existence of two distinct kinde of gas flow,
one cauzec by the temperature gradient, the otner,
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flowing i tne opposite direcilon, causec by tne -1
pressure ¢crodient, We lhave undertaken measurenicnts

of the separatio. effect by uging two uwethods, Thne
tirat corresponded to tie conditions wider wnich the
"necative" concentration effect of (1) wae rotesy in
the second metnouw, wressure dificrential was rcauced
to zero bty means of a special feedvack tule wnicn con-
nected tne two voluses Vl and V2 s ard had azequate
diffusion impedance togetaer witn a puall "nydraulie?
lupedance. when tne latter uwotaod wae used in (1) a
sc~-called "positive" efiect was observed, i. e, the
concentratic.: o1 taue lighter couponent toois place in
tae "not" chanmbver,

h basic difierence is our exveriueatal set-un
from taet of (1) ccnsisted i careful ithercostetic
control of cotn chuaambers, i sucn a menner that tiedr
temocraturee did not differ from tne externzl teuper-
ature of the porous element wrnere it aajoined tne

chaumters -- taat is, .0 temperatare drop could occur
in tne cnaasovers, Tne porous elewent was directly con-
rected to the chaubers without .uy trausition stages.
sarium fercite (aao~63e20}) Weas used as one
. rorous elemwent. Its effective pore radius necs ceen
®ermined by tae reliztion uvetween viscous and experi-
d metally memsured molecular flows (3), Initial wmix-

ture couceatration CO was canosen to ke 50 .aixture
coupcsition was coxilyzeow Ly a tuermal recbrder vrsed
on mneasurement of tucraal condactivity, wiln aecuracy
of anzlysic of v.15.+(absolute). &4 saus;le result is

v fiven in Fig, 2 (curve 1), showing the canange in tne._J
!




B .x;m/on ¢ffect, AC= Crot (’cold’ with respect to tue
ratio dsa for = HQ-Ar mixture, under sinultanedus rres-
eure ono tegperature grauients aloa¢ the rorous wlement,
Tigure 3 og..0wWe tae seme rolationsalp waen oziy a tem-

aoranture Lroaiert eaiste,

- -
“i¢. 2. lscersicon Vo, Fig.3. .ispersion vs.
¢/ A for i wn (0% Ha d-A for H.-Ar.
'.-»3:4730-'- 2 . 13477E;~ <
PR PRt TH=2950k
Jurve l: Teoas.rature Temseraturv srod-
i, cugacers=tuat of ieat onl; ecross
res .octive eris of norcus e.ieuent.

ctorocus wiewment,

Jurve ¢: tewserature
uron due to feeb-
LACK.

it is eviuent taat in tune Iirst case (iig., 2°
tne effect is "positive" for all pressure regions,
_going t0 zero at Po = U. In the second case the effecy ]
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fnulls oft witaoul intflection as pressure increases, “”]
hoving its anximuwn value at Po = 0, althougn evea at
relatively uign pressures tne large effect mssociated (4

witn erdinury tuerunl diffusion in f'ree spacce is ot

pregent, lesulta ontai..ed witn H.-br and He-!r mixtures
&

g well ne with various other porous eleaments cid not

ailfer eegenticlly from tnose oi Figs. 2 snd 2.

ror taermel aififmeicr i+ » porous mi.ium the
"regative” efitect ie thus not observed. bost wrobeuly
thic effeer cescriled in (1), enu also ocusgerved in (%),
was cuuged by oorazitic feedback temperetvre drops in
e eX.erine trd ecuips nt usedy wWe SGU Up &N eXneri-
aentwal zh substontictes tuls case’uion, s muy Le seen
Ly surve 2 o7 sie, 2. iowever tine vossinility miat not
L fxclwice Turt g onrtisl "nepriive" eftect may e
1iwen to o wevaeamest o ypaseocus mixiures which ia coe
cutlsr to 1oy caciliaries,

Cur exre rime ital results acree well with tune
theory yreviocniy doveloned by Yu. i.. Kesemn, who is
algc to be credited with tne initiative for setting
up the gbove deserited ex;eriments,

STLLICG AL HY

(1) e e @CHEY, W . Groth, Zeitsecurift
fur Saturtorcchuwng, 7a, 474, 10D8.

(2) ::. Knudsen, An:, Fraysics, 31, 1, 20§,
191G,

(3) . Adzumi, rulletin of the Chemical '

ey




o vak L ¥ S e, RIS R s+ 3 ke o

Society of Japen, 12, 307, 1937.

(4) Xe E, Gr." To L, Ibb',mm&
W (The usion in

a.. ] (] L

. Ba v \/ |
(5) g 7’%5#:&% (m‘m).
s EN Do

6457
¢s0: 8497-D

~6-




