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Alt"{TRA CT. It i ~ found thl\t va.pour pressure dccrceeee with hei,!{hl ebove the capillary heed depending
un the vapour pressur e at the capillary head and the sur face of the eoil column. Important causes of the decreeee
IlI'C d ne toll sdserp rive force of the 80iI partic les 011 vapour 1II01oou16'l and the resistive force offered by the eoll
parliol,}l4 to the passegc of vapour. Combin ing the-e t wo Iorcce, " different ia l equation was formed ead eoleed
to give correct values of vnpo ur pressure at. all leve ls withiu the soil cohuu n.

1. Introduction
Dotorminut ion of vapour pressure in a

porous madill. is very important in soil
physics anel chemical engineering. Th ere
are many cqnutious to express pre&,\UTC
drop o f vapou r awl gases flowing thr ough 11

porous mediu m, hut equations to express
pre88;]re drop d ue to molecular diffusions
are rare.

Parker (1922) stuted that there must be
great forces holding water to soil. According
to him, below the water hold ing capacity
(maxi mum value] of soil, water is held by
an att ractive force culled adhesion. These
force"! cause fi n increase in freezing point
depression of suil water, u decrease in vapour
pre8Buce of soil water and a. decrease in the
rate of evaporation as t he soil moisture con­
tent is lowered . Dorsey (1940) quoting t he
work s of ~leIIaffie lind Lcnher st ilted that
the amounts of wat er adsorbed on gla""
has lower equilibrium va pour pressure than

vapour pressure of wnter at the same tem­
perat ure, un less the adsorbed layer iR several
hundred molecules t hick. Shereshcfsky and
Russell (1 95~) found that the radius of cur­
vuture of it liquid surface CUll be many times
t han that predicted by Kelvin's equa t ion for a
definite lowering of vapour prcsHurc. In one
case he obtained a vapo ur preMure corres­
ponding to a radius of curva ture which was
200 t imes t ha t obtained by Kelvin'. equa­
tion. Carman (1956) sta ted th at when an
adsorbable gas is caused to flow through a
porous sept um under a. constant pressure
gradient, it will give rise to a corresponding
gradien t of surface concentration , parnllcl
to the direction of flow. A surface couccntra­
t ion gradient must accompany flow of an
adsorbuhle gas . Carman also stated that so
far as calculations are concerned, the multi­
lay er region (of adsorbed vapour) can be
approached equally well as surface diffusion
and as 1I0w of capillary condensate.

·Partly [expe eimental part) from the Ph. D th esis submi tted at. the Unlvereityof Wae-bingtoD, Seattle,
U.s.A. (1958)




























