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An apparatus to determine vapour pressure in soils
above the capillary head*
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ABSTRACT. Design and usc of si mple uppnrutus to Ill l' I~SUl'C vapour pressure ill sol ls and of IH'r }>lI rtJII Il.media
is deecrl bod. Readin gs in hoth lK)iJRand atmosphere nrc> ("{Iu" i"If>Il I.. nr-r-urnte, r('l,rod u{'iltlll l l ll i l requi re 1111

r-ulihration , [t is quit e l' UR)' to ope rate t he nppa m t n«.
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1. Introduction
Study of evuporat ion from top layers of

snil i~ very important both in soil ph}"sic."!
and in meteorology Evapora tion is a.
function of vapour pressur e gradient. Dl~­

terminat ion of vupour prt' .s~u re within the
Roil pores might give un insig ht into what is
happening there . This might nlso te ll us where
exac tly evapora t ion takes place.

Lebedeff (1927) was one of the first who
measured vapour pressure hy mean." of hair
hygrometer. Hitoshi Fukuda (H)M) used
electric hygmmeter (Li CI coated resistance}
to find mpour pressnre. Chemical instability
of hygroscopic substances increases with
impu rity of absorbed substances with t ime.
Lebedeff and F uku da came to the conclusion
thut in na tural soil pores, saturat ion vapour
pressure exist s unless the soil is "'cry dry.
Rocha (1957) measured relative humidity in a
cavity in porous materials by meuns of
strains eaused on a thin wire by the strains
produced in wood by cha nge of relative
humiditv. But careful calibrat ion isneeded in
this ca.l:te. Some measured va pour pr("n~su rc
from a study of the relation s between moisture
content and relative humidity using st atic
methods, that hi, keeping soil in a particular
humidity in a closed container. Even many
of the dynamic experiments to st udy tlli,
relation are far from actual model. Usuallv
when such experiments are don e thin lnyers

of soil a rc used. These can and will a ffect
actu al mechan ism of vapour absorpt ion .
In nature. soil iii ill contact with a wate r table
at some depth ami with atmosphere at th o
top. Bot.woeuthese levels water i"l in cont inua l
mot ion. Hence ti lt' soil is in a state of dynami c
equil ibr ium. Study of the methods used hy
Lehedeff and Hom e ot.h£' 1'H indica te tha t thev
used closed eont ai ner» ill which flow of vn p()lI~r
ill allY direction is a lmost 7. ('1'0· Tll\18 none
of th ese methods is entire ly sat isfacto ry.
Hence here a modification of an old tech nique
of measuri ng vapour preSloil1re in atm osphere
is used to measur e the vapoul' PI'C~f1UI'C i ll

soil 1101'£':;;.
2. Design

Most parts of t he apparatlls were made of
plast ic (polyet hylene) mater ial s inoe it IS

eMy to fabricate th e parts with it-, It is
transp urcnr and water \·apou r permeabi lity
is very sma ll. \ Vater vapour permeabil ity of
polycthylene hi0· Olto 0 ·08 /(m/2.1hrimm/em
H g at 25"C.

A diffusion tube nuulo of perforated plastic
tube (perforation facing downwards] is placed
horizontally at 11 prescribed depth in soil.
The ends of t he tn be emerge from the soil
and are connected to a sca led air pump IUHl a
sealed dew point hygrom et er . TIle three purl..
a re connected by rubber tubes (0 · H4 em
diamet er ) to form u closed path for diffused
vapour. The h,rgrom et.cr is merely a clean
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