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cury column in the sight glass was balanced at a 
fixed reference mark. The gas in the bomb was as
sumed to have reached the bath temperature when 
a constant pressure reading was obtained at a con
stant bath temperature. 

3. Expansion of Gas to the Low-Pressure Sys
tem. The expansion of gas from the high-pressure 
bomb to the low-pressure buret was performed in 
essentially the reverse of the charging operation. 
The mercury level was brought to the top etch 
mark of the buret and the manifold brought to at
mospheric pressure by opening of the three-way 
stopcock to the atmosphere. The stopcock was then 
closed, and the needle valve connecting the high
and low-pressure systems was opened carefully to 
throttle gas into the buret. The buret leveling bulb 
was lowered at a rate sufficient to maintain atmos
pheric pressure in the low-pressure system. The 
needle valve was closed when the mercury level in 
the measuring buret reached the bottom etch mark. 
The system was then allowed to come to equilib
rium and the barometric pressure, the temperature 
of the buret, and the pressure in the buret above 
or below atmospheric as read on the manometer, 
were noted. 

C. Calculation of Results 

Since the pressure and temperature of the high
pressure system were measured directly, the only 
calculation required was the determination of the 
moles of gas in the high-pressure bomb. This was 
done by a straightforward application of the ideal 
gas law to the measurements obtained on the low
pressure buret, using a correction for the deviation 
of the gas from the ideal gas law as noted before. It 
was also necessary to apply a small correction for 
that part of the high-pressure system which was 
not at the temperature of the low-temperature 
bath. This was accomplished by calculating the 
moles of gas, n, in this part of the system, with the 
equation: 

n = Pv/ zRT 

P = absolute pressure of the bomb 
v = volume of the high-pressure system not in the 

low-temperature bath = O.2b cc 
R = universal gas law constant 
T = absolute temperature 
z = compressibility factor 

Since this system was at room temperature, val
ues of z for the various mixtures could be interpo
lated from the data of Reamer et al.ls 

The number of moles in this part of the system 
was then subtracted from the total moles, to ob
tain the moles of gas in the high-pressure system 
at the temperature of the low-temperature bath. 

Since the volume of the high-pressure bomb 
was not constant, but varied with temperature, the 
pressure-temperature data obtained for a given 
number of moles in the high-pressure system were 
not true isometric data. True isometric data were 
calculated from the experimental data by plotting 
the experimental pressures against the corre
sponding density along a constant temperature line 
for each temperature investigated. By graphically 
determining the slope of this line, the rate of 
change of the pressure with density at constant 
temperature was determined for each experi
mental point. Then the pressures that would have 
existed along a true isometric were calculated: 

P = pressure that would have been obtained at the true iso
metric density 

PE = experimental pressure at actual density in bomb 
loP/ odh = slope of the pressure versus density curve at constant 

temperature 
dT = density of desired true isometric 
dE = actual density in bomb 

The density of the desired true isometric was al
ways taken as the density at an intermediate value 
of the series of temperature points. The pressure 
correction was always less than 0.5% of the ob
served pressure, and it is believed that no signifi
cant error was added, by this procedure, to the 
pressure values reported for the true isometrics. 
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Table I.-DEW AND BUBBLE POINT EXPERIMENTAL DATA FOR ETHANE-NITROGEN 
MIXTURES 

Mixture A Mixture B (cent.) Mixture O2 (cent.) 
95.02'10 C2H. - 4.98% N2 84.99% C2H. - 15.0 1'10 N2 75.00% C2H. - 25.00% N2 

Dew Point Bubble Point Dew Point Bubble Point Dew Point Bubble Point 
Run Temp Pressure Pressure Run Temp Pressure Pressure Run Temp Pressure Pressure 
No. of psia psia No. of psia psia No. of psia psia 

-47.79 104.7 6a -130.00 637.1 3a 53 .23 1123.6t 

b -155.00 564.8 b 34.29 1266.9 
2a 0.00 233 .1 

-184.00 465.4 c 16.14 1291.4 
b 20.00 314.2 c 

d -4.87 1279.9 d -197.82 412.5 c 42.00 428.6 
-220.50 320.4 e -31.12 1241.7 e 

f -62.26 1181.4 3 58.71 535.1 
7a 50.00 582.4 

4a 70.00 623.8 b 39.89 9 -87.47 1118.9 
1027.2 h -108.66 1056.6 

b 78.00 698.7 c 23.41 990.2 
c 82.06 740.7 d -0.37 932.7 4a 53 .30 1124.7t 
d 82.00 801.8 e -45.72 829.2 b 33.36 1268.3 
e 74.00 789.6 -47.40 

c -4.09 128Q.6 

f 66.00 744.3 
8a 828.5 d -107.07 1072.9 

b -70.00 775.6 e -129.44 996.3 
5a 58.71 535.4 c -100.00 706.7 f -150.54 909.3 

b 84.15 No phase separation 9a -100.00 708.2 9 -177.50 770.3 
c 83.50 781.4 b -130.00 634.6 
d 83.50 783.7t c -155.00 561.9 Mixture E, e 82.95 788.4 d -184.00 463.9 

6a 52.00 679.8 lOa -184.00 467.1 
68.31 % C2H. - 3 1.69% N2 

b 32.00 589.8 b -220.50 320.5 la -80.00 79.5 
c 10.00 505.1 c -249.00 202.6 b -60.00 117.3 
d -20.00 416.6 d -276.40 105.8 c -40.00 175.9 
e -50.00 345.8 Estimated critical point: 67.0°F, 970 psia d -20.00 254.3 

7a -20.00 169.6 416.5 e 0.00 361.0 

b -80.00 292.6 
Mixture C 

2a 0.00 362.4 
c -120.00 239.0 b 15.00 474.6 
d -155.00 197.5 79.98% C2H. - 20.02'10 N2 c 25.00 562.1 
e -187.00 159.3 d 32.00 639.4 

la -112.33 856.5 e 37.00 704.6 
Estimated critical point: 82.95 °F, 788.4 psia b -135.63 791.0 f 42.00 785.4 
NOTE: Mixture composition for Runs I, 2 2a -168.53 672.5 9 48.00 933.7 

and 3 was 94.98/,,0 C2H. - 5.02/,,0 N2 
3a -210.00 467.4 h 48.00 1128.6t 
b -221.39 400.4 3a 42.00 784.5 

Mixture B c -228.00 360.9 b 49.00 987.8 
d -240.00 292.4 c 49.00 1008.3t 

84.99'10 C2H. - 15.01 % N2 4a -260.00 190.7 4a -60.00 119.2 
la -70.00 77.3 b -267.84 155.5 b -150.00 1125.3 
b -50.00 113.2 c -276.40 118.7* c -155.00 1097.3 
c -30.00 164.3 d -284. 16 88.0* 5a -155.00 1100.4 
d -10.00 232.0 b -165.00 1039.4 
e 10.00 318.5 Mixture 0, c -172.82 993.4 

2a 25.00 399.5 75.07% C2H. - 24.93% N2 
d -184.00 909.4 

b 37.00 478.0 e -197.82 799.4 
c 50.00 582.2 la -151.85 908.4 f '-207.00 713.9 

d 58.71 667.1 b -159.36 880.4 6a -207.00 716.8 
e 66.00 758.0 c -178.50 776.9 b -213.00 661.8 

3a 66.00 760.2 d -197.82 656.4 c -220.50 594.3 

b 70.00 836.4 2a -220.50 492.3 7a -228.00 496.2* 
c 71.11 888 .0 b -238.00 360.5 b -232.00 453.7* 
d 71 . 11 898.3t c -249.00 285.2 c -238.00 389.2* 
e 70.00 936.1 t d -260.00 210.0* Estimated crit. point: 33.47° F, 1320.8 psia 
f 69.00 949.4t 
9 68.00 960.1 t Mixture O2 Mixture E2 
h 65.92 983.9t 68.28% C2H. - 31.72'10 N2 

4a 58.71 668.9 75.00% C2H. - 25.00% N2 
b 61.47 1016.5 la 54.37 1109.Q 

la -36.90 686.4 
b 44.31 807.6 c 58.71 1029.0 b 52.07 1137.2t 44.09 1209.9t d 54.00 1033.1 50. 11 I I 55.4t 
c 

c d 33.47 1320.8t e 50.00 1029.9 d 49.10 1166.2t 21.22 1409.B f 42.00 1021.5 e 
2a 44.03 1215.1 f -0.62 14bb.9 

5a -45.00 833.9 b 34.25 1265.2 9 -21 .80 1469.9 
b -70.00 776.5 c 20.17 1289.7 h -41.16 1450.4 
c -100.00 70b.7 d -5.06 1277.2 -57.89 1424.4 

* Two liquid phases t Retrograde dew points 


