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EVALUATION OF P- V-7 PROPERTIES DATA

The Most Probable Values of

Propane and

Compressibility Factor of

Propene

BY' KAURli DATE A;,n HIRO]1 IwAC_Agl

   The critical evaluation of the P-V-T data of propane and propene have been 

carried out based upon the experimental data available in litera[ures. All of 

the experimental measurements under high pressure were evaluated in view of 

their reliability and the data were correlated with temperature and pressure. 

The most probahle values and [he supplementary values of [he compressihility 

factor of propane and propene are presented in the Corm of numerical tables 

covering the range of temperature from 248.15 [0 548.15 R aad [hat of pressure 

up to 300x tOsPa for propane. and from 248.15 to 498.1iK and up to 600x IDS 

Pa for propene. The estimated uncertainty of the tabulated values is also pre• 

rented in the tahles.

Introduction

   The evaluation of P-V-T properties of fluids at high pressure has been made as part of the program 

of "High Pressure Data Center of Japan-' organized in the Society of Material Science, Japan, with 

the sponsorship of the Agenty of Science and Technology. In the program, the work for the evaluation 

of P-V-1' properties of gaseous methane, ethane and ethene had already been made and reported pre-

viously in this journal'''-I. Next to them, this work for propane aad propene has also been performed 

is a similar manner to the above cases. The following members of the Committee and researchers 

attended for the discussion on the present work: 

   J. Osugi and Y. Takezaki (Kyoto Univ.); 

   I, Tanishita (Nihon Univ.); 

   T. Ivlakita and Y. Tanaka (Kobe Univ.); 

   K. ~Yatanabe and 9- Nagashima (Keio Univ.); 

   S. Takahashi (Tohoku UnivJ, 

to whom the authors wish to express sincere gratitude for their valuable suggestions and discussions.

(Received ]fay 24, 7974) 
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Survey and evaluation of P-V-T data

   There exist eleven and seven measurements on the P•1%-T relations of propane and propene, 

respectively, under high pressures. In Table 1, the authors, the temperature and pressure ranges, and 

reported numbers o[ isotherms are listed in the order of publishing year. 

        Table 1 Measurements ofRV•T properties of propane and propene under pressure

First author Year Temvcrature, C Pressure. bar \o.ol i"setherms Re (. No.

Propane

Sage 

Reallie 

Ueschner 

Lu. 

Reamer 

Cherney 

S tcwart 

Dittmar 

Seeman 

Kahre 

Sliivinshi

\'aughan 

Farrington 

hiarcnman 

hlichels 

S tewan 

Dinmar 

Rope r uon

1934 

1937 

1940 

1940 

1949 

1949 

1958 

1962 

1963 

1964 

1969

1990 

1949 

1949 

1953 

1958 

1962 

1969

21.1 to 104.4 

96,8 u, 275 

30 i„ 366 

- 30 .5 .0 20.5 

37.7 i~ 237.7 

50 m 125 

   - 196 

0 ro 140 

Sw 26 

-40 m 76 .7 

10.5 io96.4

0 to 300 

4.4 to 237 

30 to 250 

25 to 150 

   - t96 

0 is 140 

35 m 200

Yropenc

1.7 to 206 

23 i,~ 307 

1 ,~ 141 

5.1 w 61 

1 ro 689 

IOB to 49.7 

1962 to 19620 

9B to 1029 

4.6 m 69 

10.2 m 96.5 

(±lo dale)

2.3 m 826 

Im669 

S.l m 217 

65 n. 2669 

1962 in 19612 

19.2 io 1028 

(000 io 10000

Said.

Satd.

6 

9 

12 

6 

9 

3 

i 

IS 

li9• line 

8 

van. line

14 

12 

10 

7 

15 

3

31 

91 

5) 

sl 

7) 

8) 

9) 

10) 

II 

121 

13~

14) 

19) 

i6) 

17) 

91 

t of 

I81

   The original papers were carefully read through and examined [rom the viewpoint of the reliability 

of the reported data, by the same operations a<_ in the previous works'•'y. The final evaluation was 

performed by the Committee members and several researchers in this field as described above. 

   As the results, the set of data for propene by Michcls et u1.11 was considered to he the most reliable 

among them, and given the highest weight. The weight second to the above was given to two sets of 

data for propane by Reamer et al.rl and Cherney et al.°>. The weight third to the above was given to 

the sets of data for propane by Beanie et al.'> and for propene by \Sarchmaa et a1.1°>. The weight fourth 

     3) B. H. Sage, J. G. Schaafsma and W. S. Lacey, Ind. Eng. Chem.. 26, 1218 (1934) 
     ;) J. A. Bea[tie, R'. C. hay and J. Saminsky, !. timer. CGem. Saa, 59, 1189 (1937) 
     3) 1V. N'. Deschner and G. G. Brown, Ind. Eng. Chem., 32, 836 (1940) 

     6) ]. H. Burgoyme. Proc. Roy, Sor., A 176, 280 (1940) 
     7) H. H. Reamer, B. H. Sage and W. N. Larey, ibid.. 41, 482 (1949) 

     8) B. J. Cherney, H. Afarchman and R. fork Jr., Ind. Eng, Clrem., 41, 2613 (1949)
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to the above was given to three sets of data for propaneby Sage et aha3, Ueschner e1 al.°3 and I•u°1, and 

to the set of data for propene by Fanington et a/.'°3. No weight was given to the remainders'"s'°> in 

which some data were reported only in the extremely high pressure ranges, or the data along saturated 

vapor pressures. and the data with scarce numbers of significant 5gure of data compared with the others, 

or the like.

Methods and results of correlation

   Fust, the P-1'-T data in original papers expressed in various forms were reduced [o the common 

expression Z with the SI units of pressure, volume and temperature: 

   compressibility factor, Z=PI'/RT, 

   pressure, P,.in lOs Pa (=1 bar=0.936923 atm), 
   specific volume, V, incma/mot. 

   temperature, T, in P.• 

In these processes, the values of the atomic weights of carbon and hydrogen were adopted as C=12.011 

y--0.001 and H=1.008010.0003 (recommended by IIIPAC-1969). For the universal gas constant, R= 

33.143±0.004 (cm'•bar/R•mol), recommended by ItiPAC-23rd Conference, was adopted. The maxi-

mum relative uncertainties of Z due to the uncertainties of atomic weights, which amount to 1.2 X ]0-' 

for propane and propene are significantly loner than the experimental errors in the most precise 

measurement. Also, the relative uncertainty of Z due ro the uncertainty of R amounts to 5.3 x 10-°. 

nhich tan be neglected even for the most precise measurement. 

   It is difficult to estimate the elect of the impurities on Z. However, all of the samples used were 

reported to be pure above 99.9;X or above 99.7°' at least, except in the case of 93.2ig5 for propane 

by Deschner et al.°l, and Yhese impurities were the hydrocarbons such as ethane and ethene having 

similar P-V-T properties to.propane and propene. It is espected that the effect of impurities on Z is 

significantly little from these viewpoints. No correction n•as made in the above calculation of Z and 

the considerations on purity wece taken into the evaluation together with other factors. 

   7n the present correlations of the compressibility factor of propane and propene, the so-rolled 

grid-point method used in the early works'•sl was employed predominantly. For the common and fixed 

grid-points of pressure and temperature, the following sets were employed: 

  temperature (°C): -25,.0, 2i, 50,•••••••^275 (interval of 25°C) 

     9) J. w• Stewart and R:.I. La Rock, 1. Ckenr. Pkys., 28. 42i (1958) 
     30) P. Diltmar, F. Schulz and G. Strese, Chenaie-/ng: Tecku.. 34, 437 (1962) 

     ii) F. \1'. Seeman and hi. urban, Erdoe! urcd 6ohle-Erdgar-Pelroclumie, I6, ili (1963) 
     12) L. C. Padre and R. j. Livingston, Rydrorarboa Processing and Petroleum Refiner. 43, 119 (1964) 

     13) P. Sliwinski, Z. Pkys. Ckenr. (Frmakfurt), 63, 263 (1969) 
     14) W. E. Vaughan and ti. R. Graves. /nd. Eng. Ckene, 32, 1252 (1940) 

     15) P.. S. Farrington and B. H. Sage, ibid., 41, 1734 (1949) 
     16), H, Marchman, H. W. Prengle, Jr. and R L. l[otard, ibid., 41, 2618 (1949) 

     t7) A• ~fichels, T. Nassenarr, P. Louwerse, R. J. Lunbeck and G. J. W"olkers, Phyrica, 19, 287 (1953) 
     18) S. L. Robertson and S. E. Babb, Jr., !. Chern, Plrys.. 51. 1357 (1969)
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Most probable values and supplementary values for the compressibility factor of propane

Pressure 
10' 1'n 

 (°bar)

Temperature A (`C)

5

10 

20 

30 

40 

50 

60 

70 

80 

90

100

I10 

120 

130 

I40

150 

160 

170 

I80

190 

200 

250 

300

248.15 273.15 296.15 323.15 348.15 373.15 398.15 923.15 498.15 473.15 498.15 
(-25) (O) (25) (50) (T5) (100) p25) (150) (1751 (200) (2251

523.15 548.15 
(250) (275)

097073 097913 0.98940 098781 0990 0.9SZ04 093339 099448 099539 09962D 099691 099757 099818 
(0.000101 IoAao4o) (o.aa040) (ao0ogal(a.aaow) (a.aoo40110mo401 10.00099) 10.000401 (oao0401 (0.(00401 [oAOO4o) (o.oao4o)

         09119;: 09348 

           
d IOA0721 

0,03767s OA3610• :OSi99 

            
i 10A017 

0.074%• OA7194• OJAI IB•

i 

O.IIIBs 0.1018• 

0.1489• 0.1431= 

0.1858 0.1783• 

O.7tl6 • 0.2134 i

i 

I I

c

o.loa*: alas 
    lommr 

O.li1D*: O.1i19 
    (D.o9o3i 

D.i753* ai75s 
    loaaa6Y 

o2ma* o1o7s 

   E 
lonoca) 

0.29*: 01127 
    to DDm) 

017634: 02753 
    (0.00101 

0.3096*: 03071 
    10.0712) 

0.392141 0.3399 
    (0.0]13) 

037554: 03717 
   t(0.aoN1 

0.40824: Q9033    i 
(OA015) 

0.9907*: 0.4399 
     10.00171 

0.473! 4'. 49663 
     (0,0026) 

O.S0544 0.~T7 
    (OA033) 

451354: 05160 
   :10.0031) 

056934? 45562 
    (aao3il 

0.60134 Q5883 
     (0.0030] 

0.63314: 0.61ffi 
     ID.oD~I 

os6964 os9sa 
    ao.oo26i

09487 
(OA017J 

0~' 
(aDrn71 

a7sc 
roman

o.1e39 
10.a0os~ 
ozl;9 

looaml 

oz91s 
l0.aa~1 

ozr99 
loaolal 

0.3108 
(Om191 
0.3;19 
(0.00161 

0317! 
laoou/ 

odc3z 
1am191 

av3z 
10.a0a» 

x9631 
(aaozz! 

a99~ 
(oao3z1 

ossls 
lom3;1 

as3a3 
lam3sl 

Os1~ 
Iomnt 

Osms 
10.a0n1 

0.6371 
loo0al

09;51 
(0.0009) 

09140 
(0.0031) 

0.8145 
(0.0091) 

0.??~7 
10:00111 

o9~so 
;0.00161

0?717 
laaaa91 
ozan 
w:~1 
0.3277. 
(0:)VI1) 
0,3551 

(0:]0101
0.3&19 

(0.00091

A.Jt33 
{onoo-7) 

o.aJ1s 
(amyl 

oas96 
(omos; 

o.J9n 
lomcal 

osz5s 
Iolnlol 

Q33B 
(0170321 

05916 
(OC015) 

OL096 
(OOD~) 

0b359 
fooo32)

o~a7z 
10.oaoU 

C9378 
(0.0009) 

OE64 
t0.fdOfl1 

a7s~ 
t~l 

a~9 
t~miol 

as7ss 
;loro~7i 
i 0.9974 
(C.OCi4~ 

~_.._...

0.3726 
(0.00791

0.3923 
10,00221 

o.913a 
(0.0018/ 

Q9372 
(D.00121 
0.9635 
lomel 

a9~3 
lamt3l

os1s7 
10.00161 

os91i 
fOmlDl

05® 
(O.W02 
D5992 
lD.0o0s 
D.6zos 
(Om18 
obass 
ID.aoae 
o.7rw

09777 
(0.0006 

09951 
(0.0006

 O.B193 
IO.DaOi 
D9~3 
la0aosl 
oa6s3 
lomos) 
 o.®r3 
lomosl 
 o.6zsa 
lo.oolo) 
osse3 
ID.aural 
i Dsoze 
i 10.00231 
 0,9753 
(0.00231
0.9691 
(0.0019 

0.9747 
(0.0012

0.9885 
(0.00031 

D.ias9 
ID.aDCel 

0.5772 
10.0u031 

os9az 
lD.ao111 

oswz 
ID.ODI31

0.59® 
IOml71 

0.6131 
IooD2o1 

0.638 
10.00201 

osses 
ro.oo2n

I  on3o o.tm•: O.ra~e 
:10.00361 ! i (0.0019

9845 
.00051 

OS693 
aocel 

093® 
D.0009) 

09091 
Om121 

oJ>alt 
oaoml

0 
la

to

f

1

OB5n 
fomo9i 
os244 

lomosl 

0.75 
10.0006) 

0.7153 
loaum) 
0.7542 
(0.0013) 
0,7364 
(oaoosl

09817 
roaaosl 

096D 
(aao7ol 

o9zsr 
fom111 

OL~I 
10.00131 

oBSn 
(0.00091 
OB1m 
loooml 
a7eo4 
lomo7l 

0.746! 
l0.aoml 

a.rl6o 
(0.00031 

0.6885 
10.a0aol 
0.6661 
10.00041

09773 
(O.aaael 

09550 
lomosl 

Om9s 
lo.aaml 

086 
10.00(AI

oBlsl 
laao~ 
oaseo 
(0.0002 

ons6 
maa07

o.rzu 
foaou7 

xlar 
 00~ 

 .N46 
 .0015 

 roz3 
 .0000 

 7oJs 
1 .0006 

 .7046 
 aolz

0 

(D 

0 
(0 

0 
0

0.6515 
o.aaosl 

Os424 
om141

os72s 
(0.0008) 

osza4 
10.0029) 

0.5945 
laao141 
0.5740 
lo.aooJl 

O.w4s 
(oaoml 

o.w72 
f0.a0n1 

0.5670 
0.0011

0 
0

0 
(o

0.7174 
1x0011

0.7286 
laooo2l 

a74os 
10.0012) 

0.7538 
1x0011) 

093 
(0.0013)

     Ob778 
( 1 IOmnl 

0.5785 ObJ91 
lomoll laoo~) 

ov3z4 ob4s2 
f0.00D}I lOml4) 

0.&Bi Ob573 
l0.aooq foaoml 

 0.6265 0.6702 
10.0002) (Om181 

 0.6451 0.6844 
10.0003) (0.00141 

 o.6s41 os992 
looro41 (om121 

 0.43 0.7158 
10.0002) la.ao021 

 O.la7a a.or72 
10.00191 [0.00111

0986!' 0.9883 

i 09113' 09772' 

09989' 09562' 

i 09240' 09366• 

09015:09181' 
1o.00ue1: __ 
OH784 05015 
{0.00101 locol7) 
o3ss7 044 
lomlal 10.0017) 

 0.8375 0.86 
(0.0005) (00010) 

 0.8206 0.8549 
10.00131 (0.0001) 

0.8098 0,8423 
1am191 lo.aoo91 

 0,]903 0.8313 
(0.00181 10.0013) 

 0.7783 OA222 
(0.00101 10.03191 

 0.7fi~ OBI52 
(0.00021 10.0011) 

 O.7fi2i OEI08 
10.00151 !0.00071

 The most probable value 

 The supplem en[ary values 

 Valuc of standard deviuion

09179 
(o.aooil

0.75%' 09072• 

0.7588' 0.8069 

a76m' omn' 

a7659' 0.8109' 

0.771b' 0.8159' 

0.7820= 0.8226• 

0.7931 ] O,B306' 

0.8553' O.B830' 

    09521'
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Most probable values and supplemetary vilucs ,for the compressibility factor of propene

Pressure 
10° Pa 

 (=bar)

Tempera Hire K (~1
24fl15 273.15 
I• 251 !01

298.15 
R5)

323!5 
(501

348.15 
ns1

373,15 
1100)

39fli5 423.15 99fl15 
(125) (1501 (1751

973.15 998.15 
(2001 (225)

5 

!0 

20 

30 

40 

50 

60 

70

80 

90 

100 

I10 

120 

]30

0.97981 0.98151 
(0000201 (0.000201

0.98602 
(0.000201 
0.9246'

098919 
(0.000201 
a9450 ~

099148 0.99317 
(0.00020] {0000201 
0.9591 = 0.9fi40;

099994 0.99593 0.99623 
(0000201 !0.00020) (0.000201 
09714• 097671 0.9812'

0.99689 0,99746 
(0.00020) (OA0020) 
0.9841' 0.9810'

0.8359 
ao.ooos!

0.8792 
(ao0osl
0.71 i4'

0.9073 
(ooolol 
07972 
faooaq 
06950 
(0.00061

09279 
810003) 
0.8455 
70.4006] 
A7508 
(34009) 
46306 
~DD11) 
04359 
A.oD121 
0.2569 
ro.ooosl 
0.2692 
ro.ooool 
0.2920 
p.ooool 
0.3171 
81.00021 
0;39]9 
(0,00021 
-0.3689 
10.00021 
-0.3944 
10.00091 
0.9202 
10.00071

09918 09530 0.9618 
(0.00031 (00009) (0.00081 
0.8792 0.9035 0.9221 
Iaooo4l fa0oo31 (0.00031 
0.8108 08517 0.8811 
740003/ (aooozl laoooq 
0.7355 0.7966 0.8385 
Ia000q laaoorJ 7400151 
0.6492 0.7390 0.7966 
(00003) (000061 (00013) 
05506 06786 0.7591 
(0.0009) (0.00161 10.0016) 
0.4488 0.6184 0.7123 
(0.00011 (000201 10.00231 
0.3931 05635 0.6737 
100003) (000101 10.00191 
0.3691 0.5223 0.6902 
100004) (0.00091 10,00031 
03932 0.4990 0.6132 
(0.0003) (000091 10,00021 
0.9091 0.9908 0.5993 
(O.OOOU (0.00021. (0.00021 
0.4284 0.4938 0.5833 
(0.00021 100002} (0.00011 
0,9496 05092 0,5798 
(0.00051 (0.0003) (0.00061

0.9692 0.9740 
laooa5l w.ao061 
0.9370 0.9477 
10.00031 (o.oo0s1 
0.9039 09212 
10.0003) (0.0002) 
0.8718 0.8962 
(OA0051 74007 ll 
0.8385 08697 
7400047 /0.00027 
06073 0.6953 
(0.00091. 10.00001 
0.7767 0.6219 
laooosl (0.00021 
0.7480 0.7998 
(0.0006) 10.00031 
0.7212 0.7790 
(0.0000) 10.00031 
0.6980 0.7609 
(0.0001) 10.00071 
0,6791 0.7457 
(0.0003) (0.00121 
0,6fi62 0.7349 
(0.0003) (0.00161 
O.fi589 0.7262 
(0.0003) (0.00131

140 0.4960 0.4718 x5182 0.5830 O.fi552 0.7204

10.00081 lo.oooll laooosl %oooal (0.00031 (0.0008;

150 O.i715 0.4949 x5341 0.5912 0.6560 0.7175

;Q000E (0.00111 @00021 (0.00051 (0.00011 (0,00041
160 0.4971 05177 05523 06024 0.6604 a717fi

10.00061 (0.00091 (000051 (0.00071 (0.00021 (0.00021

170 0522fi 0.5404 x5717 0.6158 0.6670 0.7205
1o.aoosl (O.OOOSi (0.001 l1 10.00161 laoooll Io.00061

180 as4sa Qi633 x591 I Q6309 x6767 anfifi
O.OOOSf0.00081 ;x00111 10.00171 10.00041 10.0006',

190 0.5734 x5863 x61 I0 as4s5 0.6672 x7394
:0.00061 10.00101 (0.00101 10.00101 (0.00031 10.00121

200 x5986 06094 06312 06620 0.7000 x7438
~aooosl 10.00101 (x00101 Iaool Sf to.a0oz 10.00131

250 x7222 0.72s x7359
io.o0071 (0.00091 laooo9l

300 0.8429 0.8382 x8912

!x0007) 10.00081 (x00041
350

The most probable values
x9602
10.0013)

0.9494
lo.omol

09453
laooo7l

400 The supplementary values 1:07s6
~Q0017)

1.0588
10.0014)

L0979
10.0019)

450 I l Value of standard deviation L 1894 1.1665 1.1501
(0.0020) 10.00181 (0.00171

500 1.3015 1.2727 1.2505
;0.0022) (0.0022) (0.00211

600 1:5214 1.480fi Laala
:0.00241 10.00241 (0.00221



The Review of Physical Chemistry of Japan Vol. 44 No. 1 (1974)

fi R. Date and I3. Iwasaki

  pressure (bar): 1, 5, 10, 20, 30,•••••••••200 (interval of'10 bar) 

                  200, 250, 300, •••••••••500 (interval of 50 bar) 

                 500, 600, 700,•••••••••1000 (interval of loo bar). 

   The values of T, at the above grid-points, 7.~. were obtained Crom the original data reported in 

respective works, when the data reported are not what were gained at one of the tommmr grid-point 

specified, the interpolation procedures were carried out along an isotherm or an isobar on a digital 

computer using the least squares method. The precaution was paid for this procedure in order to retain 

the experimental accuracy for each original work. Then the mean value a[ each grid-point was calcu-

lated with the weights determined in the critical evaluation as described in the preceding section. The 

standard deviations a were also calculated by the following expression:

                                    a= 

                                      (n-1)~'+ne 

where, w,=the weight given, 

      Zr=the compressibility factor in the original work, 

      Z=the tabulated compressibility factor value. 

       n=the number of data sources. 

   The weighted mean compressibility Cactor values obtained Eor propane and propene are shown in 

the regions enclosed with dashed-lines in Tables:2and 3, respectively, together wilh [heir standard 

deviations in brackets. Although every weighted mean value was determined independently of the 

adjacent values, the consistency among them was found to be satisfactory. Thus the committee recom-

mended these weighted mean values as the most probables. 

   For propane and propene, the reliable values of Zat 1 bar cannot be obtained by extrapolating the 

experimental values of T. at high pressures to 1 bar. The authors collected the reliable data of the ex-

perimental second and third virial coe0icienG, BT (in bar ') and CT (in bar-=) at low pressure for pro-

pane1r4••19'~t and propene"~"•'s~~1. Then using the expression: Z=1tBTP+CTP°, each value of 

Z at 1 bar and at each experimental temperature was wlculafed. Their equally weighted mean values 

a[ the grid-points on I bar were calculated applying the least square method to develop [he compres-

sibility factor into the power seires of temperature. In Tables 2 and 3, they are given as [he recom-
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23) 
24) 
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IR) 
29) 
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32)
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F. L. Casado. D. S. Massie and R. ~Vhctlaw-Gra}-, J. Chem. Sot., 1949, 1746 (1949) 
D. S. Massie and R'hytlaw-Gray. ibid-, 1949. 2874 (1949) 
G. A. Bottomley, D. S. \Iassie and 15'hytlaw-Gray, Proc. Roy. Soc., A200, 201 (1930) 
C. B. Kretsthner and R. Wiebe, J. .4mer. CGem. Soc., 73, 3778 (1951) 
P. P. Daa•son, Jr. and J. J. lfcBetta, Petroleum Reftner, 39, 13I (1960) 
Sf. L. d1cGlasham and D. J. B. Potter; Prac. Roy. Soc., A 26'7, 478 (1962) 
N. Kappalo, N. Lond and K. Schae6er, Z. Plrys. Chem. (FrartkJurQ, 37, 196 (1963) 

J..4. Hu0 and T. M. Reed, d Chem. Eng. Data 8, 306 (1963) 
E. E. Roper, J. PGys. CGem_ 44, 835 (1940) 
H. W, Pfenning and J. J. ~IcKetta, Pelrolewn Refixer, 36, 309 (195i) 
\f, 1.. \ICGlasham and C. J. Wormald, Trans. Faraday Sac., 60, 646 (19fi4) 
D. McA. Jfnson and R. E. Eakin, J. Clrene. Eng. Data, 6, 499 (I96Q
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mended values of Z at the normal pressure, together with the standazd deviations. 

   Above 1 bzr, there was enly one source at each grid-point outside the dashed-lines in the tables, 

where the grid-point method could not be employed. The supplementary values of compressibility 

factor at these points were determined as follows. 

   For propane at -25 to 25°C and above 10 bar, and at I50°C and 2i0 bsr, the interpolation pro-

cedures were tarsied out along the isobar at common-fixed pressure value over [he temperature range 

to the points where the most probable Z values were already given- In the procedures. the sets of [he 

original data at their experimental temperatures were fitted together to the cubic or quaztic equations 

of temperature with the respective weights given in the Committee. And for propane at 2i0 and 275°C, 

up to 2i0 and 300 bar, the sets of the original data with their weightr given were fitted to the poly-

n nomials of pressure, Z=I +~ a„P", along the respective isotherms. Similarly, for propene a[ respec-
                              n-1 

Live temperatures, the interpolation procedures were carried out along the isotherms up to moderate 

pressures fitting the sets of the original data with the weights given to the same polynomials as above. 

   In all cases. the interpolated Z values were in excellent agreement with the most probable Z values 

and the deviations from the original data at the intended grid-points were less than the experimental 

errors reported by the original authors or evaluated by the Committee. Thus the interpolated values 

were recommended for the supplementary shown in the tables. Tioreover. the supplementary T. values

Table 4 Uncertainly of nbulatedL values for propane

Y ressu re Temperature K (~ 1
10° Pa 298.15 273.15 298.15 323.15 398.15 373.15 398.15 423-15 948.15 973.15 498.15 523.15 596.15

(-bar) h 251 rot ~~ 1501 0751 11001 (1251 II sol u75 12001 12z,1 (1501 12751

0.040: 0.040' 0.040; 0.040•: 0.040E 0.040: 0.040= 0.040: 0.040'° 0.09b: 0.040: 0.040: 0.040+

5 0.35 0.25 0.20 0.15 0.10 0.10 0.10 0.10 0.10 0.15 0.20

10 0.75 0.75 0.25 0.70 0.35 0.10 D.10 0.10 0.10 0.10 0.15 0.20

20 0.75 0.7i 0.75 0.50 0:50 0.10 0.10 0.10 0.15 0.15 0.15 0.20

30 075 0.75 0.75 0.95 0.30 0.10 a.lo 0.10 0.15 0.15 0.15 0.10

40 O.iO 0.50 0.50 0.40 0-30 0-15 0.10 0.10 0.15 0.15 0.15 0.20

50 0.45 0.45 0.45 0.35 0.35 0.30 O.IO 0.10 0.15 0.15 0.15 o.za

60 0.95 0.45 0.45 0.40 0.35 0.30 0.20 0.15 0.15 0.15 0.20 0.20

70 0.70 0.40 0.35 0.35 0.50 020 0.15 0.15 020 0.15

80 0.70 0.40 0.40 0.35 0.50 0.90 0.15 0.15 0.20 0.15

90 0.70 o.a0 0.50 035 0.40 0.50 025 o.la osa oss o.ls

100 0.70 0.40 0.50 0.30 oso 0.45 O.15 0.10 0.15 015 0.20
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0.30 
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Tablc 5 Uncertainty of tabulated Z-values for propene

Y ressure 
10' Pe 

(=bar)
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Temoera mre K ('~)
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(-251 (D) f25) (50) RA (100) (125] (150) (1751 12001 (2251
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at -25.and 0°C together with the original data at 10 bar, for propane, were fitted to cubic equations of 

pressure. along the respective isotherms. Similar results as the above interpolations were ohtained on 

the agreement of the values by the equations with the data used, and these calculated values at IO bar 

were also tabulated forthe supplementary. 

   The original data sources are few at most of the grid-points for propane and propene. Thus the 

standard deviations calculated have little significance in regard to the statistical meaning aad they 

showed some unreasonable irregularities at some local grid-points practically. From these viewpoints. 

it is appropriate that the talues determined as below are adopted for the uncertainty or the tolerance 

instead of the standard deviations. The standard deviations were plotted in graph against pressures on 

respective isotherms. The curves were drawn for respective sets of [he standard deviations, with the
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precautions to keep in harmony with those of the adjacent isotherms and to exceed reasonably all of the 

poinu of the standard deviations The values read from the curves were recommended as the uncer-
tainties of the tabulated values of Z. They are sho~e•n in Tables 4 and 5, in the form of the percentage 

deviation calculated by the following definition: 

                              uncertaint IlIOXd                                  Y= Z 

where o is the absolute value of uncertainty of Z estimated as above and Z is the tabulated compres-

sibility factor value. 

   The departures of the original data from the tabulated values were also calculated by: 

                         percentage departure=100(Z-Z) Z 

where Z is the compressibility factor interpolated from the original measurements and Z is [he tabulated 

compressibility factor value. Some of them are given in Figs. 1 and 2.
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