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l'lilllillat(' first- :\IIti ('\ '('11 'OIlH' ',T olltl ­
order elkcls dir('('(h ', ,\ d dlllg l<-)' alld 
\\ 'hyll,l\\, -(;ray (:l.l ) "I'll ' '!JIII.IITIIII" 
the first to ('1l1l11).II'(' dil'l 'dly Ihe g:;s 
\llIder ill\,("tigatioll " 'Ith all approxi­
mately c«lIilllolar «u:lldily 01 :l \<'(,11-
ill\'estigalcd rcll'rcll('e gas, Thcy 
\1H.'.lsIIITd III(' slll:t11 diil(,),I'llccs ill 
\'OllllllC WhCl1 III(' t;a'>es wc\'(' :It ilillt-Ilt­
ical pres'lires, (1.1I11all allu Pearse 
(J (j) alld bter \\cClasitclI alld l'olll'r 
(.'~7), Figure H, 1l1l'aSIlred thc slilall 
uifferCllce ill pressure \\'itl'1I tile lwo 
g.ascs wcre cOllfillCd as lIearl ." as pos­
,sible at tlte sallie tClllperatllre alld 
cCll ,al volumes, The apparatus is a~ 
II carly ,S),l1l1l1etril':ti as possihl('. Tlte 
tc'sl gas is d,arg('d III tile Ic'll hmd 
:lIld tite \'(; 1'('1'1'111'1' gas 10 titc' right 
throl lgh the IllallOIlIt'tn 11I1)('s ~I, with 
the lIIerellry willtdr,lwll. The IIIC'I'('llry 
IC\'cls were t hell raised to tlte firsl 
burct mark to COli filiI.' the gases in the 
same volume and the alll()llIlt of olle 
adjllstctl to gi\'e the same prcsslII'e, 
Then, the two wcre successively com­
pressed to fill ollly two alld ol~ly OIlC 

bulb each and the prcssure diffcrence 
l11easlll'cd. The pressllres are rl'iatc'd 
directly to thc secolld virial coefficient. 
To ycld an accuracy of 2: J ,000 ill the 
second virial, the initial tntal pressurc 
need only be known to I: 1,000. The 
need for maximum possible accuracv 
is concentrated on measurctllellts (:1' 
the pressure differences, 

Interaction sccond vi rial coefncicnts 
have been measlIl'ed directly by Knob­
leI', et aT. (38), and by ~lag:tsanik ;)lId 
Ellington (5, 6), Figure J5 and 16. 
In this case, three vessels of l'qual 
volumo are held at the same tempera­
ture. Two vessels, V, and V" are filled 
with one gas, Figure 16, the third, 
V" with the second gas, all at precisely 
tho same pressure. Then the contents 
of vessel V, of the first component are 
mixed with those of the second com­
ponent in V" by repcatcd f1ushillt; 
into and out of the expansion vess~l 
TP. The mixture is then compressed 
back to the initial volumes in V. and 
V" and thc difference in pl'essllr~ be­
tween the mixture and that of the 
reference volume, V" measured di­
rectlv with the differential manomcter 
D. This diffe rence can be related di­
rectly to the interaction second virial 
coefficient. Thus, first-order total pres­
suro and second-order pure component 
second virial effeots are screened out 
to give more accurate interaction co­
efficients directly. 

Recommendations 
If recommendations were to be 

made on the basis of this review, they 
would be: 
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1. That more of the experimental 
efforts for obtaining new P-V-T 
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data h e ciire<:ll'tl at ohtaillillg 
vailles accurate to 1:5,000 or 
helle I'. 

2. Thal more efFOIis be diJ'e<:ted 
loward obtaining data ncar phase 
boundaries, and [or lhe dense 
flui d . 

3. That e n"ort be made to exte nd 
(',]ch ncw work to exisling data 
and rcconcile d isc·rep ancies so 
that larger internally consistent 
sels will result. 

4, That IH'W efforts inclllde relativc­
ly extensive ranges of more than 
one independent variable to ob­
tain [ull advantage o[ the smooth­
ing erfects obtainahle with analyt­
ical fits . 

5. That effort be m ade to develop 
more siweial methods that w ill 
yield J:ltn diI'Cetly on second 
order effects. 

It is rccogltizcd that these recom­
mendations are in the direction of in­
eroasec1 cos t for new efforts, but the 
added value Llf t'hem to other investi­
gators and eng ineers should more than 
mnke it worlll \\·1I ilc. # 
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