For use at higher pressures, th
vessel hecomes a hieavy-walled mstal-
h’\'.f oot % {Hl-’.i !I:rf measuaement o
the mass of & gaseons test Hoid ang
the pressure e complicated.
vumber o akGrs,
Hgted by Gorangs (13), have anp
E1y) ze.p}':;'(?.;-.u:!'a in whick the test fnid s
chavged to the high prossure vessel
anibs o pressure and  temperature
determined, Figure 1. The mass of the
sample ds determined afterward by ex-
nandin it to :«!mc-..r;phcric pressuye or
below dn a Jarge vessel at known
temperatnre. Thus, the mass must be
calonlated from a second set of PV.T
Inexstrements at conditions for which
the density of the material is known
withv suflicient gceoracy,

Several points should be mentioned
regarding this method. Ove approach
iy to evavuate the svatemn, colose V3,
Figure 1. inject the saraple, clese VI,
meayve the presswre andd thermostat
remperature, and then close V2. The
sample i then expanded frora the
waeasured volume of the sample vessel
to low pressure in the vessel plus the
measwred  volume of the expansion
vessels and the mundfold systen, It iy
clear that, for high aceuracy, signifi-
cant difficolty is encountered in deter-
mining the volume of the manifold-
g and knowing its temperature with
sufficient aceuracy. Forther, ideal s
behavior canvot be sssumed for the
sample at atmospheric pressare (14),
as was done by many earlier investi-
gators, for computing the sample mass,
The acouwracies obtainable with core-
fl work are represented by those of
Bemnett and Dodga (15), whose es-
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the gl v e ancd manifeld svateis
are evacitaded, the v seq
Equid nitragen. the sample measwrad
ab low prosaies ana A into the
vessel wod  condensed. Alternately
for noncondensables, a high pressure
buret is « b omcasare the sowple
into the vessel, weinged 2o1un, the
vessel ds wanned the contents stirved,
the vessel placet in the theomostat
bath, the temperatare stabilized and
the pressure measored, Then, stabili-

pas

and the pressures measnvaed, S the
bigh prr-:'::.'\\rg: eapitlaey system to the
prossure g sepacator s also Blled
with snaples o masy balance most be
wade to calealde the density of the
wraterial i the - evsel foe each tewmper-
atwre, Then o frwetion of the sample is
bled iwdo dhe fav pressnre bucet sys
tom and e st and mns made fi
the same oo irey as belore, As a
check on il the mass

Vacuurm system

tnstitute of Gas Techoology's P-V-T
apparatus diagrammed in Figure 13.

charged must equal the smm of the
wiasses bled ont of the vessel, Careful
wark with this relatively unsophisti-
cated  system yivlds  densities with
errers of Jess then 1:1.000. Mickels,
et al. {I7) quate resalts accurats to
110,000 for o very refined apparatus.
A further variation of the basie
method which has been widely used
indnsteially  for  temperatures  near
ambiont is that evolved by Bean (18,
19), Figues 8, The high pressure ves-
sel A and the exponsion volume B are
imracrsed v the same thermostat bath,
The expansion volams is refatively
sall so that mmerous  expansions
(tenco data poials) are obtained to
rechuce the vessel pressire to near
atmospherie, The industrial onit has
been shown to yeild densities with
ervors of less then L: LOGO (19).
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Figure 13, Schematic diagram of low pressure véaris

volume apparatus (14).

Flgure 14, Differential P-V-T apparatus for obtaining second

virial coafficients (35).
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