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R = the gas constant, taken as 8.31436 x 107 ergs/mol - °K
The pressure P is calculated from the mercury height difference

for a measurement by the equation:
* . 3

where

Ah = the observed mercury height difference after the meniscus

correction is applied, in cm

(T)

the density of mercury in the manometer at the observed

temperature, in g/cc (g/ml + 1.000027)

g = the acceleration of gravity at 32°52' N taken to be
979.558 cmz/sec2

A Wang programmable calculator program was used to calculate
V/n for each measurement. Table 5 lists the input data to the program.
Listed on the right side of the table are individual V/n values
and values averaged over all the measurements for a particular sample
of gas at a given pointer. The standard deviations of a single
measurement are listed for each chamber. These vary from about one
part in 2000 for the smaller chambers to about one part in 20,000
for the larger chambers. The rather high imprecision for the 5000 cc
chamber (sigma of one part in 3500) is probably because only two
measurements were made., No averages are calculated for sample 2b

as that was a special set of measurements with the sample mercury

column set at varying distances from the 16 cc pointer.
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in order to obtain the sigma of the average ratio. This procedure
yields the same average volume ratio and sigma as an alternate
method of calculation in which each possible combination of V/n's
is obtained and then all thirteen volume ratios averaged together
and the simple sigma calculated. The results for gas sample 2 and 2a
were combined in a similar manner. For the 250 cc/64 cc volume
ratio, the result using all the data is listed along with the result
using only the four preferred 64 cc V/n's.

The overall 5000 cc/4 cc volume ratio is obtained by multiplying
together the five interﬁediate volume ratios. The overall sigma
is obtained by combining the individual sigmas in the following

equation:

5
(6/R) overall = ) (o, /R )2
i=1 1

where Ri denotes the ith volume ratio and o, the sigma of the ith

i

volume ratio.

3. Approach to 16 cc Pointer Experiment

The experimental data in this study of the approach to the
16 cc pointer were analyzed by calculating an apparent 64 cc/1l6 cc
volume ratio for each measurement of sample 2b at varying distances
below the 16 cc pointer. As a basis, the average V/n of the 64 cc
measurements for both samples 2a and 2b was used (136183. with a

o of 29) since those data involved the same gas sample. To obtain

(5)
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imprecision of the mer: 'y height measurement was greater than
otherwise because mercury heights in the sample column were harder
to read and differences between vacuum column heights before and
after contact with the pointer were greater. The additioi ~

ire * ‘on f1 this source 1s estimated to be about one part
in 4000 for the high pressure measurements most affected by the
b " iing and jumping of the mercury surface. Secondly, shutting
off the air circulating fans in the manometric system cabinet
caused excessive temperature drift and temperature gradients with-
in the ¢ "inet. The additional imprecision of the temperature
meast nents amounted to about .05°C or only about one part in 6000.
These two effects may have caused both random and systematic
errors, although the latter are not easily estimated. Thirdly,
accuracy of the overall 5000 cc/4 cc volume ratio depends upon
good reproducibility in approaching the pointer defining the
inter ~'ate volumes. As "““scussed above, this was not always the
case. The most serious reproducibility error wés probably at the
16 cc «~ “er pointer. A spe ‘il exper’ ‘:nt discussed above indicates
a likely error of 1 part in 1370 in the direction of an under estimate
of the 64 cc/16 cc ratio. An independent estimate of the transfer
error can be made by noting the distances to the 16 cc pointer of
the sample column heights recorded for the 16 cc/4 cc and 64 cc/

16 cc volume ratio determinations. The difference between these

readings corresponds to about one part in 1600 of the 16 cc chamber






TAPLE 1. MANCMETRIC FEFEFENCE GAS CALIRRATICNS = EXEEFIMENTAL TATA

CYLINDEF NO. REF. GAS CATE VOLUME VAC.COT. SAMPLE CCL. TEMP. MENIS.
. =FUN NC. TYFE cC HEIGHT, MM HEIGHT, ¥M DEG.C CORR.,MHN
6078 C02 IN N2 1¢ CCT 72 50CC 779.309 173.35"7 19,17 0.018

19 CCT 72 5000 779.349 173.340 19.20 0.018

2C ccT 72 4 619.69C 370.65? 19.45 =0.392

20 CCT 72 u 619.€09 370.64F 19,53 -0.392

2399 CC2 IN N2 31 oCcT 72 50C¢C g0c.611 173.230 19.74 0.018
31 CCT 72 4 641,364 37C. €33 19.39 ~-0.392

1 NOV 72 y 641,700 370.63¢ 19.49 ~0.392

6078 C02 1IN N2 1 NCV 72 5000 789.27¢ 173.298 19.42 0.018
2 NOV 72 u 623,334 370.639 19.35 ~0.392

3 NCV 72 u 624.C43 370.672 19.80 -0.392

10069 C02 IN N2 2 NOV 72 50CC 803.699 173.270 19.16 0.018
6 NOV 72 4 €67.633 37C.64¢€ 19.96 -0.392

6 NOV 72 4 667.629 370.63% 20.01 -0.392

2399 CO02 IN N2 3 NOV 7?2 5000 794.616 173.270 19.37 0.018
6 NOV 72 5000 796.107 173.24% 20.04 0.018

8 NOV 72 4 637.156 370.658%8 19.70 ~=0.392

8 NOV 72 4 637,490 370.620 19.86 ~0.392

10069 C02 IN N2 8 NOV 72 5000 805.53" 173.312 19.75 0.018
9 NOV 72 4 667.890 370.647 19.73 =0.392

9 NOV 72 4 667.847 370.632 19.78 -0.392

ZZ 98eq












Table 3. Meniscus Corrections

Approx. Dist. Average Average
from Mercury Pointer Number Sample Column Vac. Column Applied
to Pointer Reading of Height Height Correction
Date mm., mm, Det'ns mm . mm. mm ,

4 cc Pointer in Small Manometer (Col. #4 [Sample] vs. Col. #2 [Vacuum])

8 SER 72 0.16 370.654 10 370.490 370.922 -0.432
21 Nov 72 0.11 370.670 10 370.563 370.916 -0.353
Average -0.392

16 cc Pointer in Small Manometer

8 SEP 72 0.26 309.480 10 309.225 309.231 -0.006
22 NOV 72 0.17 309.506 10 309.336 309.374 -0.038
Average -0.022

64 cc Pointer in Small Manometer

8 SEP 72 0.24 227.970 10 227.727 . 227.758 -0.031
22 Nov 72 0.32 227.996 10 227.673 227.693 -0.020
Average -0.026

250 cc Pointer in Small Manometer

8 SEP 72 0.22 177.860 10 177.642 177.635 +0.007
22 NOV 72 0.30 177.908 10 177.604 177.619 -0.015
Average -0.004

Pointer in Large Manometer (Col. #5 [Sample] vs. Col. #8 [Vacuum])

8 SEP 72 0.30 173.391 10 173.083 173.057 +0.026
22 Nov 72 0.41 173.427 10 173.014 173.004 +0.010
Average +0.018

9z 98eg






CO

2

Sample
No.

1

la

2a

2b

Nominal Volume

of Chamber
cc.

Table 5. Volume Ratio Determinations - Intermediate Re

lts

16
4
16
4
16
4

16
4
16
4

64
16
64
16
64
16
16

64
16
64
16

16
16
16
64
16
16
64

Corr. Hg
eight Diff. Temp.
cm. °K

10.4427 291.84
43.8236 291.80
10.4¢ 5 291.82
44,0112 292.75
10.4547 292.02
43.8351 291.89
10.4298 291.24
43,7706 291.48
10.4319 291.40
43.9569 292,51
13.4203 291.95
52,8866 291.58
13.3880 291.24
52,9130 291.56
13.3904 291,27
52,8898 291.43
53.0741 292.34
13.4023 . 291.60
52.7981 291.06
13.3989 291.64
52.8516 291.42
52.9900 292,38
53.0567 292,37
53.0806 292.36
13.4236 292.10
52.8949 292.12
53.0819 292.13
13.4537 292,64

Second Virial

Coeff.

cc/mol.

-129.27
-129.31
-129.29
~128.38
-129.10
-129.22

-129.87
-129.63
-129.71
-128.62

-129.16
-129.53
-129.87
-129.55
~129.84
-129.68
-128.78

-129.51
-130.04
-129.47
-129.69

-128.74
-128.75
-128.76
-129.02
-129.00
-128.99
-128.49

sity

Hg

g/cc

13.5491
13.5492
13.5492
13.5468
13.5486

13.5490

13.5506
13.5500
13.5502
13.5474

13.5488
13.5498
13.5506
13.5498
13.5505
13.5501
13.5479

13.5497
13.5510
13.5496
13.5502

13.5478
13.5478
13.5478
13.5484
13.5484
13.5484
13.5471

V/n

cc/mol.

174944,
41582.4
174951,
41548.1
174858

41585.0

174780.
41584.3
174846.
41563.3

136154.
34406.4
136132.
34386.8
136123.
34385.7
34379.7

136164.
34399.1
136219.
34409.2

34439.5
34394.9
34378.1
136195.
34469.1
34348.4
136155.

174918.
41571.8 ¢

Q

174813
41573.8

Q Qq

136136. ¢

34389.6 o

136192. ¢
34404.2 o

Average
V/n

52
20

47
14

16

11

39

(of 3)
.6 (of 3)

(of 2)
.8 (of 2)

(of 3)

.6 (of

(of 2)

7.1 (of 2)

(Special experiment va:
distance of mercury s:
column from 16 cc oii

87 =

1g
le

r)






Table 6. Volume Ratio Detern

\ations - Summary of Results

Nominal
Volumes
CO,, Sample v, /v
2No. gc 1 Ratio
16/4 4.2076
la 16/4 4.2049
2 64/16 3.9586
2a 64/16 3.9586
3 250/64
250/64
4 1000/250
5 5000/1000
Overall 5000/4

.0024
.0019

.0014
.0014

lUsing preferred data for 250 cc/64 cc ratio

2Using all data for 250 cc/64 cc ratio

Average

Ratio

4.2068

3.9586

5.1168%
5.1157

3.1539

4.9058

1318.411

1318.122

.0023

.0014

.0013
.0021

.0007

.0014

1.04

1.12

.00055

.00035

.00025
.00041

.00022

.00028

.00079

.00085
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Appendix 1.

Cylinder No.
Run No,

6078-1

2399-1

6078-2

10069-1

2399-2

10069-2

2399-3

19
19
20
20
31

w
W W OO WO WN e

T
w Ww O

Date

oCT
OCT
OCT
OCT
OCT
oCT
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
Nov
NOV
NOV
NOV
NOV
NOV
NOV
NOv
Nov

72
72
72
72
72
72
72
72
72
72
;2
72
72
72
72
72
72
72

72
72
72
72
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Pointer Heighte for Reference Gas Calibrations

Volume, cc

5000
5000

Pointer Height, mm

173.430
173.432
370.660
370.680
173.422
370.650
370.654
173.400
370.636
370.708
173.458
370.650
370.652
173.410
173.444
370.640
370.642
173.440
370.665
370.645
173.422
370.634
370.658






Page 34

Appendix 2. Printout from Computer Program MANO 1. (continued)

The reference gas calibrations of 1972 are arranged
in the appendix in order of reference gas cylinder number.
Comments, identified by "Total Gas Measurement' or "CO2
Measurement', appear on the printout, The comment referring
to temperature instability occurs for almost all runs and
means that the normal air circulation within the manometer
system cabinet was not obtained because the fans were off
during the measurement. Another comment referring to
severe bulging and jumping problems at the 4 cc pointer

occurs for all CO., measurements except those on reference

2
gas 6078. A third comment, occurring three times, refers
to premature contact of the 4 cc pointer with the mercury
during the final measurement. The preferred sequence

of measurements was not made in these cases. The fourth
comment, occurring twice, refers to the mercury contacting
the 5000 cc pointer during the measurement due to bulging

problems. This last problem affects the results only

slightly,






NO. OF TESTRD CYLINDEP = 2399, FUN NO, 1 C0? IN N2
MENISCUS COPRFECTION FOF CO2 VOLUMF = ~0,3927 MM
MENTISCUS CORPECTION FOF TOTAL GAS VOLUME = 0.018 MM

MERCUPY COLUMN HEIGHTS FCFR C02 VOLUME WERE A41,700 MM AND 370.63f MM--TEMPEPATURE WAS 19.49 DEG.

MERCUPY DENSITY WAS 13.5471 G/CC

MEPCURY COLUMN HEIGHTS FOF TOTAL GAS VOLUMR WERE 805.611 MM AND 173,230 MM--TEMPERATUFE WAS 19.74 DEG.

MEFCURY DENSITY WAS 13.5465 G/CC

GAS DATA
co2
VOLUME (CC) 3.7974
TENPERATURE (C) 19.49
PRESSURE (DYNF/SC) .359198+06
VIPIAL (CC/MOLE) 128.5
GAS CONSTANT = .B31UUE+0R EPG/MOLE-DRGREE

ACCELERATION OF GRAVITY = 979,558 CH/SEC**2

#%% CO2 CONCENTRATION OF THIS GAS IS 324,94 PPM

TOTAL GAS
VOLUR® (CC) 5014.9
TR"MPEPATURE (C) 19.74
PRESSTIRE (DYNE/SC) .83917E+06
VIRIAL (CC/MOLE) =6.1

CO2 MEASUREBMENT == TENPRFATURE INSTABILITY. PANS TUPNED OFF FQF MERASUREMENT.
MERCUPY BULGING AND JUMPING TOWAFD POINTER BADLY. MEASUPEMENT MADE AFTER
DISLODGING MERCURY FPOM FONTACT WITH POINTER.

TC L GAS HEASUREMENT -- TEMPERATURE INSTABTLITY.

FANS TURNED OFF FOR MEASURPFMENT.

TH MEASUREMENT WAS MADE ON 31 OCT 72 (TOTAL GAS) AND 1 NOV 72 (CO2)

OB' 'NED PROM CO2 MEASUREMENT NO, 2 AND TOTAL GAS MEASURPMENT NO. 1

C

Cc






NO. OF TESTED CYLINDEF = 2399, PON NO, 2 C02 IN N2
MENISCUS COPRTCTION FOF CO2 VOLUME = =0,392 MM
MENISCUS COPPRECTION FOF TOTAL GAS VOLUHME = 0.018 ™M

MEFCURY COLUMN HEIGHTS FOP C0O2 VOLUME WERF A£37.,156 MM a¥D 370.658 MM—=-TEMPERATURE WAS 19.70 DEG. C
MERCURY DENSITY WAS 13.5466 G/CC

MERCURY COLUMN HEIGHTS FCR TOTAL GAS VOLUME WEPE 794.616 MM AND 173.270 MM~-TEMPERATUPE WAS 19.37 DEG.
MEPCURY DENSITY WAS 13.5474 G/CC

GAS DATA
€02 TOTAL GAS
VOLUME(CC)" 3.7974 VOLUMT (CC) 5014.9
TEMPEPATUPE (C) 19,70 TEMPRRATUPE (C) 19.37
PRESSURE (DYNE/SC) .35311P+06 PRESSURE (DYNE/SC) .82USBE+06
VIRIAL (CC/MOLE) -128.3 VIRTIAL (CC/MOLE) -6,2
GAS CONSTANT =  .HB3144E+08 ERG/MOLF=-DFGEREEP

ACCELERATION OF GRAVITY = 979,558 CM/SEC**2

#x& CO02 CONCENTRATION OF THIS GAS IS 324,44 PPM

CO02 MEASUREMENT =- MERCURY BULGING AND JUMPING TOWARD POINTER BADLY. MEASUREMENT MADE AFTEFR
DISLOCGING MERCURY FFOM CONTACT WITH POINTER.
TEMPEPATURE INSTABILITY. FANS TUFNED OFF FOR MEASUFEMENT.

TOTAL GAS MEASUREMENT -- MERCURY CCNTACTED POINTER NDUPING MEASURFMENT. TEMPERATURE INSTABILITY

THIS MEASUREMENT WAS MADE ON 3 NOV 72 (TOTAL GAS NI NOV 72 (CO2)

OBTAINED FROM C0O2 MEASUREMENT NO. 1 AND TOTAL GAS MEASUREMENT NO. 1

C






NO. ¢ TESTF CY' NDER = 23 ), FUN 0. 2 CO? IN N2
PENISCUS CORFECTION FOF €02 VOL E = =0.,397 MM
MENISCUS COPPECTION FOF TOTAL GAS VOLUME = £.018 MM

MERCUPY COLUMN HEIGHTS FCFR CO2 VOLUME WERE A37.490 MM AND 370.620 MM=-TEMPERATURE WAS 19.86 DEG. C

MZRCURY DEUNSITY WAS 13.5462 G/CC

MEFCURY COLUMN HEIGHTS FOF TOTAL GAS VOLUME WERE 794.616 MM AND 173.270 MM~~TEMPEPATURE WAS 19.37 DEG.

MEPCURY DENSITY WAS 13.5474 G/CC

GAS DATA
€02
VOLUNME(CC) " 3.7974
TEMPERATORE (C) 19.86
PRESSURE (DYNE/SC) .35360E+06
VIRIAL (CC/MOLF) 128.1
GAS CONSTANT =  .B3144E+08 PRG/MOLE®~DEGRE®

ACCELEPATION OF GRAVITY = 979,558 CM/SEr*x%x2

*¥%% CO2 CONCENTRATION OF THIS GAS IS 324,71 PPN

TOTAL GAS
VOLUM® (CC) 5014.9
TPMPERATURE (C) 19,37
PRESSORE (DYNE/SC) .82458E+06
VIRIAT (CC/MOLE) -6.2

CO2 MEASUFEMENT == MERCURY BULGING AND JU™PING TOWAFD POINTER RADLY. MEASUREMENT MADE AFTER
DISLOCGING MERCURY FROM CONTACT WITH POINTER,
TEMPEFATURE INSTABILITY. FANS TURPNED OFF FOF MEASUREMENT,

TOTAL GAS MEASUREMENT -- MERCUPY CONTACTED POINTEF DURING MEASUREMENT, TEMPEPFATURE INSTABILITY

TH MEASUREMENT WAS MADF ON 3 NO POT2L GAS

ND 8 NOV 72 (CO2)

OBTAINED FROM C0O2Z MEASUFEMENT NO. 2 AND TOTAL GAS MEASTNREMENT NO. 1

C






SUMMARY OP MANOMETRIC CO2 CC ENTRATIONS ON CYLINDEPR NO. 2399 RUN NO. 2

TOTAL GAS co2 CONC.
PUN NO. RUN NO.
1 1 324,44
2 1 324,44
1 2 324,71

2 2 324.70






NO. OF TESTED CYLINDEPR = 2 3, PUN NO. 3 CO? IN N2
MENISCUS CORPRECTION FOF CO2 VOLUME = ~0,392 kM
MENISCUS COPRRECTION FOF TOTAL GAS VOLUME = 0.018 ™M

MZIPCUPY COLUMN HEIGHTS PCPR CO2 VOLUME WPRF A39,323 MM AND 370,646 MM=-~TEMPERATURE WAS 20.17 DEG. C
MTFCURY DENSITY WAS 13.5454 G/CC

MEFCURY COLUMN HEIGHTS PCR TOTAL GAS VOLUME WERE 797,927 MM AND 173,277 MM=--TEMPERPATURE WAS 19,08 DEG. C
MERCURY DENSITY WAS 13,5481 G/CC

GAS DATA
co2 TOTAL GAS
VOLUME (CC) 3.7974 VOLUMR (CC) 5014 .9
TEMPERATURE (C) 20.17 TFMPERATURE (C) 19.0f
PRESS E(DYNE/SC) .35597E+06 PPESSTRE (DYNE/SC) .82901E+06
VIPIAL (CC/MOLF) 127.8 VIRIAL (CC/MOLE) -6.3
GAS CONSTANT = .R3144E+08 FRG/MOLE~DEGREFR

ACCELEFATION OF GRAVITY = 979,558 CH/STC*%*2

*%¢ CO2 CONCENTRATION OF THIS GAS IS 324,48 PPHM

CO2 MEASUFEMENT == MEFCUFY BULGING AND JUMPING TOWARD POINTEF BADLY, MEASUREMENT MADE APTER
DISLODGING MFRCURY FROM CONTACT WITH POINTF¥FR,
MFRCURY PPEMATURELY CONTACTED POINTER.
TEMPEFATUPE INSTABTLITY. FANS TUPNED OFF FOR MEASUREMENT,

THIS MEASUREMENT WAS HADE.ON 10 NOV 72 (TCTML GAS) AND 13 NOV 72 (CQ2)

OBTAINED FROM C02 MEASUREMENT NO. 2 AND TQTAL GAS MEASOUREMENT NO, 1






NO. OP TESTED CYLINI = 6078, RUN NO, cC0O? IN N2
MENISCUS CORRECTION FOF CO2 VOLl F = =0.397 MM
MENISCUS CORR®RCTION FOF TOTAL GAS VOLUME = 0.018 "N

MERCURY COLUMN HEIGHTS FOF CO2 VOLUME WERE f19.690 MM AND 370.652 MM--~TEMPERATURE WAS 19,45 DEG.

MEZRCURY DENSITY WAS 13.5472 G/CC

MERCUPY COLUMN HEIGHTS FOPFP TOTAL GAS VOLUME WERE 779,309 MM AND 173.358 MM==-TEMPEPATURE WAS 19.17 DEG.

MERCURY DENSITY WAS 13.5479 G/CC

GAS DATA
co2
VOLUME (CC) - 3.7974
TEMPERATUERE (C) 19,45
PRESSURE (DYNE/SC) «32996F+06
VIRIAL(CC/MOLE) -128.5
GAS CONSTANT = «83144E+08 EFG/MOLZ=-DEGREE

ACCELEPATION OF GRAVITY = 979,558 CM/SEC**2

*%*% CO2 CONCENTRATION OF THIS GAS IS 310.88 PPM

TOTAL GAS

VOLUM® (CC) 5014.9
TEMPERATURE (C) 19.17
PPESSUPRE (DYNE/SC) .80418E+06
VIRIAL(CC/MOLE) -6.2

THIS MEASUREMENT WAS MADE ON 19 OCT 72 (TOTAL GAS) AND 20 OCT 72 (CO2)

OBTAINED PROM CO2 MEASUREMENT NO, 1 AND TOTAL GAS MEASUREMENT NO. 1

(o

c






NO. OF ES D CYLINDEP = 6078, FUN N , 1 CO? IN N2
MEZNISCUS CORRECTION FOF C02 VOLUM® = ~0.39?
MENISCUS CORRTSCTION FOF TOTAL GAS VOLUME = 0,018 MM

MZFCOPY COLUMN HEIGHTS POP CO2 VOLUME WERE 619,609 MM AYD 370.6UR MM=--TEMPERATURE WAS 19.53 DEG. C
MERCURY DENSITY WAS 13.5470 G/CC

MEPCURY COLUMN HBIGHTS FOP TOTAL GAS VOLUME WEBRE 779.309 MM AND 173,358 MM--TEMPEPATURE WAS 19.17 DEG. C
MERCURY DENSITY WAS 13.5479 G/CC

GAS DATA
co02 TOTAL GAS
VOLUME(CC) - 3.7974 VALUMT (CC) 5014.9
TEMPERATURE (C) 19.53 TFMPERPATUFRE (C) 19.17
PRESSURE (DYNE/SC) .329858+06 PPESSURE (DYNE/SC) .B0B18E+06
VIPRIAL(CC/MOLE) 128, 4 VIRIAL (CC/MOLR) -6.2
GAS FONSTANT = .83144E+08 ERG/MOLE=-DERPPE

ACC ERATION OP GRAVITY = 979.558 CM/SEC**%2

®%% CO2 CONCENTRATION OF THIS GAS IS 310.69 PPM

CO02 MEASUREMENT ==~ MERCUFY PREMATURELY CONTACTED POINTER

THIS MEASUREMENT WAS MADE ON 19 OCT 72 (TOTAL GAS) AND 20 OCT 72 ({CJ2)

JBTAINED FROM C02 MEASUREMENT NO, 2 AND TOTAL GAS MEASUREMENT NO. 1






SUMMARY OF MANOMETPIC C0N2Z CNONCENTRATIONS ON CYLINDEP NO. 6078 RUN NC. 1

TOTAL GAS cc2 CONC.
FUN NO. PUN NO.
1 1 310.98
2 1 310.R8
1 2 310.69

2 2 310.69






NO. " STED CYLINDEF = 6078, FUN NO. 2 CO0? IN N2
MENISCUS CORRECTION FOPF CO02 VOLUMF = -0.377 MM
MENISCUS CORFECTION FOF TOTAL GRS VOLUME = 0.018 ™M

MERCURY COLUMN HEIGHTS PCP CC2 VOLUME WERE 624,043 MM AND 370.672 MM=-~-TEMPERATURE WAS 19.80 DEG. C
MERCUPRY DENSITY WAS 13.5463 G/CC

MERCURY COLUMN HEIGHTS FOR TOTAL GAS VOLUMF WERE 789,278 MM AND 173,298 MM--TEMPERATURE WAS 19.42 DEG. C
MERCURY DENSITY WAS 13,5473 G/CC

GAS DATA
co2 TOTAL GAS
VOLUNME (CC) - 3.7974 VOALUMP (CC) 5014.9
TEMPEPATURE (C) 19.80 TY"MPERATUPRE (C) 19.4°
PRESSUFE (DYNE/SC) «33569E+06 PRESSURE (DYNE/SC) .B1745E+06
VIRIAL (CC/MOLF) -128,2 VIRIAL (CC/NOLE) -6,2
GAS CONSTANT = +BI144E+08 ERG/MOLR=-LCERREE

ACCELEPATION OF GFAVITY = 973,558 CM/SEC**2

*** C02 CONCENTFATION OF THIS GAS IS 311.04 PPM

C02 MEASUPEMENT -- TEMPERATURE INSTABILITY. FANS TUFNFD OFF FOF MEASUREMENT,

TOTAL GAS MEASUFEMENT -- MERCUFY CCNTACTED POINTEP DUFfNG MEASUREMENT.

T » MEASUREMENT WAS MADE ON 1 NOV 72 (TOT GAS) AND 3 NOV 72 (C0O2)

¢ N P M €02 MEASUREMENT NO, 2 AND TO' . GAS M' SUREMENT NO, 1






NO. OF *© 35T C' INDER = 10069, PUN NO. 1 co?2 ?
MENISCUS COF CTION FOF CO2 ' .UME = --0,397 MM
MENISCUS C' RECTION FOF TOTAL GAS VOLUME = C.018 MM

MEZRCUPY COLUMN HFIGHTS FCR CO02 VOLUME WERF A67.633 MM AND 370,648 MM=-TEMPERATURE WAS 19,96 DEG. C
MERPCUPY DENSITY WAS 13,5459 G/CC

MEFCUPY CO MN HEIGHTS PCR TOTAL GAS VOLUME WEFE 803,699 MM AND 173,270 MM--TPMPERPATUFE WAS 19.16 DEG. C
MEPCURY DENSITY WAS 13.5479 G/CC

GAS DATA
co2 TOTAL GAS
VOLUMZ (CC) " 3.7974 VOLUMF {CC) 5014.9
TEMPERATURE (C) 19,96 TFMPRPATURE (C) 19.16
PRESSURE (DYNE/SC) .39355E406 PPESSTRE (DYNE/SC) .B3F6TE+06
VIPIAL (CC/MOLES) 128,0 VIRIAL (CC/MOLE) ~6,2
GAS CONSTANT =  .A3144E+08 ERG/MOLE~-DEGFEE

ACCELERATION OF GRAVITY = 979.558 CM/SEC**2

*%% C0O2 CONCENTRATION OF THIS GAS IS 355.87 PPHM

CO02 MEASUREMENT == MFRCURY BULGING AND JUMPING TOWAFD POINTEP RADLY. MEASUREMENT MADE AFTEFR
DISLODGING MERCURY FROM CONTACT WITH POINTER.
TEMPERATURE INSTABILITY. FANS TUFNED OFF FOR MEASUREMENT,

THIS MEASUREMENT WAS MADE.ON 2 NOV 72 (TOTML GAS) AND 6 NOV 72 (CO2)

OBTAINED FROM CO2 MRASUREMENT NO. 1 AND TOTAL GAS MEASUREMENT NO, 1 -






MMAPY P MANOMETRIC CO2 Ct

TOTAL GAS
FUN NO.

CENTRATIONS NN ¢ NDER NO.

CcC2 CONC.
RUN NO,
1 355.87

2 355.81

J69

RUN NO.

1












