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ESDU DATA ITEMS 

Data Items provide validated information in engineering design and analysis for use by, or under the supervision of, 
professionally qualified engineers. The data are founded on an evaluation of all the relevant information, both published 
and unpublished, and invariably sup’ported by original work of ESDU staff engineers or consultants. The whole process is 
subject to independent review for which crucial support is provided by industrial companies, government research 
laboratories, universities and others from around the world through the participation of some of their leading experts on 
ESDU Technical Committees. This process ensures that the results of much valuable work (theoretical, experimental and 
operational), which may not be widely available or in a readily usable form, can be communicated concisely and 
accurately to the engineering community. 

THE PREPARATION OF THIS DATA ITEM 

The work on this particular Data Item was monitored and guided by the Physical Data and Reaction Kinetics Committee, 
which first met in 1966 and now has the following membership: 

Chairman 
Mr C.F.Beaton - Independent 

Members 
Dr D.Ambroset 
Dr E.Brunner* 
Dr M.W.Chase* 
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Mr S.R.Knight 
Dr M.Schoenberg* 
Dr H.J.White, Jr* 
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- National Bureau of Standards, Gaithersburgh, USA 
- Dow Chemical, Midland, USA 
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- British Gas plc 
- National Engineering Laboratory 
- Stone & Webster Engineering Ltd 
- Hoechst AG, Frankfurt, West Germany 
- National Bureau of Standards, Washington D.C., USA. 

The technical work involved in the assessment of the available information and the construction and subsequent 
development of the Data Item was undertaken (under contract to ESDU) by 

Mr J.Walton - Independent 

in consultation with Dr D.Ambrose. 

The person with overall responsibility for the work in this subject area is Mr G.H.Walter, Head of Heat Transfer, Internal 
Flow and Physical Data. 

KEEPING UP TO DATE 

We are constantly striving to develop new work and review data already issued. Any comments arising out of your use of 
our data, or any suggestions for new topics or information that might lead to improvements, will help us to provide a 
better service. 

Whenever Items are revised, subscribers to the service automatically receive the material required to up-date the 
appropriate Volumes. If you are in any doubt whether your ESDU holding is up to date, please contact us. 

(Continued on inside back cover) 

*Corresponding Member 
tEmeritus Member 

 

ES
D

U
 C

op
yr

ig
ht

 m
at

er
ia

l. 
 F

or
 c

ur
re

nt
 s

ta
tu

s 
co

nt
ac

t E
SD

U
. 

Copyright Engineering Sciences Data Unit 
Provided by IHS Markit under license with ESDU Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ESDU 87017 1987

http://www.avadocuments.com/doc/esdu-87017-1987
http://www.avadocuments.com/doc/esdu-87017-1987


8701 7 
ORTHOBARIC DENSITIES AND H M A R  VOLUES OF LIQUIDS 

PART 2A: C2 TO C16 ALKENES 
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8701 7 
ORTHOBARIC DENSITIES AND MOLAR VOLUMES OF LIQUIDS 

' a  
PART 2A: C2 TO C16 ALKENES 

1. INTRODUCTION 

T h i s  Data I t e m  p resen ts  o r t h o b a r i c  l i q u i d  d e n s i t i e s  and molar volumes o f  t h e  C2 t o  c16 

alkenes l i s t e d  i n  Table 1 (pages 2 and 31, w i t h  a l t e r n a t i v e  names, i f  any. 

a 

a 

The va lues  o f  d e n s i t y  and molar volume g i v e n  i n  t h e  Tables have been ob ta ined  by eva lua t i ng ,  

f o r  each compound, an equa t ion  o f  t h e  form 

Equat ion  ( 1 )  was f i t t e d  t o  t h e  exper imen ta l  da ta  t h a t  had been s e l e c t e d  and weighted i n  

accordance w i t h  a c r i t i c a l  assessment o f  a l l  t h e  da ta  (see  Sect ions  A.2 and A.3). Table 2 

g i v e s  t h e  molecu la r  weight,  c r i t i c a l  temperature,  c r i t i c a l  d e n s i t y  and t h e  c o e f f i c i e n t s  

al, a2, a3 and a4 f o r  each compound t o  be used i n  Equat ion  (1). 

Tables 3(D) t o  11(D) p resent  va lues  o f  d e n s i t y  i n  kg/m3 from t h e  f r e e z i n g  p o i n t ,  T f ,  t o  t h e  

c r i t i c a l  p o i n t  a t  i n t e r v a l s  o f  10°C. Tables 3(V) t o  11(V) p resen t  molar volumes i n  

cm /mol over t h e  same temperature range a t  i n t e r v a l s  o f  10 K .  3 

The number o f  decimal p laces  i n  each va lue  o f  d e n s i t y  and molar volume i n  t h e  Tables i n d i c a t e s  

t h e  r e l i a b i l i t y  o f  t h e  exper imenta l  da ta  on which t h e  va lues  a r e  based. Values wi th two 

dec ima l  p laces  a r e  cons idered t o  have an u n c e r t a i n t y  between 0.01 and 0.1 per cent .  Values 

w i th  one decimal p l a c e  a re  cons idered t o  have an u n c e r t a i n t y  between 0.1 and 1.0 pe r  cent  

and va lues  w i th  no decimal p laces  an u n c e r t a i n t y  between l a n d  10 per  cent .  

The sources o f  exper imenta l  da ta  f o r  each compound, on which t h e  t a b u l a t e d  va lues  a r e  based, 

and t h e  c a l c u l a t i o n  procedure a r e  d e t a i l e d  i n  Appendix A which a l s o  con ta ins  a summary o f  

t h e  c r i t i c a l  cons tan ts  o f  a l l  t h e  compounds. 

l n (d /dc )  = - ln(V/Vc) = a1q + a2q2 + a3q3 + a4q 4 . 

I 

p5 

CO m 

U 
a a :  0)  

1 
m 
m 
U 

t 

"m 
2 

suffices 

C 

f 

r 

non-dimensional cons tan ts  f o r  each compound i n  Equat ion  ( 1 )  

d e n s i t y  

s a t u r a t i o n  pressure  

( I-T, ) l / 3  

mo lecu la r  we igh t  (mo lar  mass) 

gas cons tan t ,  8.3143 

temperature on t h e  I n t e r n a t i o n a l  P r a c t i c a l  Temperature Scale 

1968, I P T S  68, (273.15 + "C) 

J/(mol K )  

K 

C e l s i u s  temperature O C  

molar volume cm3/mo1 

compression f a c t o r  (pV/1000RT) 

denotes va lue  a t  c r i t i c a l  p o i n t  

denotes va lue  a t  f r e e z i n g  p o i n t  

denotes reduced q u a n t i t y ,  e.g. Tr T / T c  

kg/m3 

kPa 

1 
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8701 7 
TABLE 1 

LIST  o f  COMPOUNDS 

The Empirical Formula, Name, Alternative Name, if any, and location of the Tables giving the 
Saturated Liquid Density, d, and the Saturated Liquid Molar Volume, Vm, for each compound 
considered in this Data Item are as follows. 

No. Emp. Name 
Form. 

C2 and C ALKENES 
1 C2H4 zthylene 
2 C3H6 Propylene 

C4 ALKENES 
3 C4H8 But-1-ene 
4 cis-But-2-ene 
5 trans-But-2-ene 
6 2-Methylpropene 

C5 ALKENES 
7 C5H10 Pent-1-ene 
8 cis-Pent-2-ene 
9 trans-Pent-2-ene 
10 2-Methylbut-1-ene 
11 3-Methylbut-1-ene 
12 2-Methylbut-2-ene 

C6 ALKENES 
13 C6H12 Hex-1-ene 
14 cis-Hex-2-ene 
15 trans-Hex-2-ene 
16 cis-Hex-3-ene 
17 trans-Hex-3-ene 

18 2-Methylpent-1-ene 
19 3-Methylpent-1-ene 
20 4-Methylpent-1-ene 
21 2-Methylpent-2-ene 

Alternative Names 

Ethene 
Propene 

1-Butene 
cis-2-Butene 
trans-2-Butene 
Isobutene 

1-Pentene 
cis-2-Pentene 
trans-2-Pentene 
2-Methyl-1-butene 
3-Methyl-1-butene 
2-Methyl-2-butene 

1-Hexene 
cis-2-Hexene 
trans-2-Hexene 
cis-3-Hexene 
trans-3-Hexene 

2-Methyl-1-pentene 
3-Methyl-1-pentene 
4-Methyl-1-pentene 
2-Methyl-2-pentene 

22 3-Methyl-cis-pent-2-ene 3-Methyl-cis-2-pentene 
23 3-Methyl-trans-pent-2-ene 3-Methyl-trans-2-pentene 
24 4-Methyl-cis-pent-2-ene 4-Methyl-cis-2-pentene 
25 4-Methyl-trans-pent-2-ene 4-Methyl-trans-2-pentene 

26 2-Ethylbut-1-ene 2-Ethyl-1-butene 
27 2,3-Dimethylbut-l-ene 2,3-Dimethyl-l-butene 
28 3,3-Dimethylbut-l-ene 3,3-Dimethyl-l-butene 
29 2,3-Dimethylbut-2-ene 2,3-Dimethyl-2-butene 

C7 ALKENES 
30 C7H14 Hept-1-ene 1-Heptene 
31 3-Methyl-cis-hex-3-ene 3-Methyl-cis-3-hexene 
32 3-Methyl-trans-hex-3-ene 3-Methyl-trans-3-hexene 
33 2,4-Dimethylpent-l-ene 2,4-Dimethyl-l-pentene 
34 4,4-Dimethylpent-l-ene 4,4-Dimethyl-l-pentene 

Table 
Pages 

d 'm 

6 15 
6 15 

alpha-Butylene 6 15 
6 15 
6 15 

Isobutylene 6 15 

alpha-Amylene 7 16 
7 16 
7 16 
7 16 

alpha-Isoamylene 7 16 
7 16 

8 17 
8 17 
8 17 
8 17 
8 17 

9 18 
9 18 
9 18 
9 18 

9 18 
9 18 
9 18 
9 18 

10 19 
10 19 
10 19 
10 19 

11 20 
11 20 
11 20 
11 20 
11 20 

35 2,4-Dimethylpent-Z-ene 2,4-Dimethyl-2-pentene 12 21 
36 4,4-Dimethyl-cis-pent-2-ene 4,4-Dimethyl-cis-2-pentene 12 21 
37 4,4-Dimethyl-trans-pent-2-ene 4,4-Dimethyl-trans-2-pentene 12 21 
38 3-Methyl-2-ethylbut-1-ene 3-Methyl-2-ethyl-1-butene 12 21 
39 2,3,3-Trimethylbut-l-ene 2,3,3-Trimethyl-l-butene 12 2 1  

2 
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8701 7 
TABLE 1 continued 

L IST  of COMPOUNDS continued 

The Empirical Formula, Name, Alternative Name, if any, and location o f  the Tables giving the 
Saturated Liquid Density, d, and t'he Saturated Liquid Molar Volume, V,, for each compound 
considered in this Data Item are as follows. 

No. Emp. Name 
Form. 

C8 ALKENES 
40 CgH16 Oct-1-ene 
41 2-Ethylhex-1-ene 
42 2,2-Dimethyl-cis-hex-3-ene 
43 2,2-Dimethyl-trans-hex-3-ene 
44 2-Methyl-3-ethylpent-1-ene 
45 2,4,4-Trimethylpent-l-ene 
46 2,4,4-Trimethylpent-2-ene 

C9 to C16 ALKENES 
47 C9H 8 Non-1-ene 
48 Clo!120 Dec-1-ene 
49 Cl1HZ2 Undec-1-ene 
50 C12H24 Dodec-1-ene 

51 Cl3HZ6 Tridec-1-ene 
52 Cl4HZ8 Tetradec-1-ene 
53 C15H30 Pentadec-1-ene 
54 C16H32 Hexadec-1-ene 

Alternative Names 

1-Octene 
2-Ethyl-1-hexene 
2,2-Dimethyl-cis-3-hexene 
2,2-Dimethyl-trans-3-hexene 
2-Methyl-3-ethyl-1-pentene 
2,4,4-Trimethyl-l-pentene 
2,4,4-Trimethyl-2-pentene 

1-Nonene 
1-Decene 
1-Undecene 
1-Dodecene 

1-Tridecene 
1-Tetradecene 
1-Pentadecene 
1-Hexadecene 

Table 
Pages 

"m 

13 22 
13 22 
13 22 
13 22 
13 22 
13 22 
13 22 

14 23 
14 23 
14 23 
14 23 

14 23 
14 23 
14 23 
14 23 

3 
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8701 7 
TABLE 2 

CONSTANTS i n  EQUATION (1) 

This Table lists the constants f o r  each compound that, when used in Equation (1) gives the 
Saturated Liquid Density, d, and the Saturated Liquid Molar Volume, V,, given on pages 6 14 
and pages 15 to 23 respectively. 

to 

No. Name 

C2 and C3 ALKENES 
1 Ethylene 
2 Propylene 

C4 ALKENES 
3 But-1-ene 
4 cis-But-2-ene 
5 trans-But-2-ene 
6 2-Methylpropene 

C5 ALKENES 
7 Pent-1-ene 
8 cis-Pent-2-ene 
9 trans-Pent-2-ene 
10 2-Methylbut-1-ene 
11 3-Methylbut-1-ene 
12 2-Methylbut-2-ene 

c6 ALKENES’ 
13 Hex-1-ene 
14 cis-Hex-2-ene 
15 trans-Hex-2-ene 
16 c i s-Hex - 3-ene 
17 trans-Hex-3-ene 

18 2-Methylpent-1-ene 
19 3-Methylpent-1-ene 
20 4-Methylpent-1-ene 
21 2-Methylpent-2-ene 

22 3-Methyl-cis-pent-2-ene 
23 3-Methyl-trans-pent-2-ene 
24 4-Methyl-cis-pent-2-ene 
25 4-Methyl-trans-pent-2-ene 

26 2-Ethylbut-1-ene 
27 2,3-Dimethylbut-l-ene 
28 3,3-Dimethylbut-l-ene 
29 2,3-Dimethylbut-2-ene 

C7 ALKENES 
30 Hept-1-ene 
31 3-Methyl-cis-hex-3-ene 
32 3-Methyl-trans-hex-3-ene 
33 2,4-Dimethylpent-l-ene 
34 4,4-Dimethylpent-l-ene 

35 2,4-Dimethylpent-2-ene 
36 4;4-Dimethyl-cis-pent-2-ene 
37 4,4-Dimethyl-trans-pent-Z-ene 
38 3-Methyl-2-ethylbut-1-ene 
39 2,3,3-Trimethylbut-l-ene 

TC 

K 

282.34 
365.57 

419.95 
435.58 
428.63 
417.90 

464.78 
475.15 
474.15 
470.15 
453.15 
481.15 

504.03 
511.15 
510.15 
508.15 
509.15 

505.15 
495.15 
492.15 
513.15 

515.15 
519.15 
496.15 
500.15 

511.15 
501.15 
480.15 
527.15 

537.30 
544.15 
542.15 
526.15 
515.15 

526.15 
527.15 
521.15 
537.15 
531.15 

dC 

kg/m3 

214.8 
229.0 

236 
242 
239 
238 

238 
244 
241 
240 
240 
240 

240 
246 
243 
240 
237 

242 
242 
242 
242 

248 
245 
240 
237 

242 
245 
243 
248 

241 
252 
249 
249 
250 

249 
253 
250 
249 
255 

al a2 a3 

1.56028 -0.34759 -0.10133 
1.61811 -0.35939 -0.22037 

1.65476 -0.34922 -0.34814 
1.65493 -0.34929 -0.34838 
1.63176 -0.33929 -0.31626 
1.63935 -0.34259 -0.32677 

1.68963 -0.36426 -0.39648 
1.66747 -0.35470 -0.36576 
1.66165 -0.35218 -0.35769 
1.74777 -0.38933 -0.47705 
1.63896 -0.34239 -0.32624 
1.71474 -0.37509 -0.43127 

1.70524 -0.37088 -0.41832 
1.67661 -0.35864 -0.37843 
1.67490 -0.35790 -0.37605 
1.72461 -0.37934 -0.44495 
1.74635 -0.38872 -0.47508 

1.70687 -0.37168 -0.42037 
1.67833 -0.35937 -0.38080 
1.66881 -0.35527 -0.36762 
1.71674 -0.37595 -0.43405 

1.68793 -0.36353 -0.39412 
1.69583 -0.36693 -0.40506 
1.70705 -0.37177 -0.42062 
1.73110 -0.38213 -0.45395 

1.73429 -0.38351 -0.45838 
1.67264 -0.35692 -0.37293 
1.64046 -0.34305 -0.32832 
1.70483 -0.37081 -0.41754 

1.72155 -0.37802 -0.44071 
1.64479 -0.34491 -0.33433 
1.67009 -0.35582 -0.36938 
1.63803 -0.34199 -0.32495 
1.60111 -0.32608 -0.27378 

1.64142 -0.34345 -0.32965 
1.61235 -0.33093 -0.28936 
1.61470 -0.33192 -0.29263 
1.67579 -0.35828 -0.37728 
1.60263 -0.32672 -0.27589 

a4 

0.17682 
0.27819 

0.37545 
0.37568 
0.34489 
0.35497 

0.42179 
0.39235 
0.38460 
0.49904 
0.35445 
0.45515 

0.44264 
0.40449 
0.40220 
0.46826 
0.49715 

0.44469 
0.40676 
0.39413 
0.45781 

0.41953 
0.43002 
0.44494 
0.47689 

0.48113 
0.39922 
0.35644 
0.44199 

0.46419 
0.36211 
0.39581 
0.35322 
0.30416 

0.35773 
0.31930 
0.32222 
0.40339 
0.30618 

4 
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8701 7 
TABLE 2 continued 

CONSTANTS i n  EQUATION (1) continued 

This Table lists the constants f o r  each compound that, when used in Equation (1) give the 
Saturated Liquid Density, d, and the Saturated Liauid Molar Volume, V,, given on pages 6 14 to 
and pages 15 ’ to 23 respectively. 

No. Name 

Cg ALKENES 
40 Oct-1-ene 
41 2-Ethylhex-1-ene 
42 2,2-Dimethyl-cis-hex-3-ene 
43 2,2-Dimethyl-trans-hex-3-ene 
44 2-Methyl-3-ethylpent-1-ene 
45 2,4,4-Trimethylpent-l-ene 
46 2,4,4-Trimethylpent-2-ene 

C9 to C16 ALKENES 
47 Non-1-ene 
48 Dec-1-ene 
49 Undec-1-ene 
50 Dodec-1-ene 

51 Tridec-1-ene 
52 Tetradec-1-ene 
53 Pentadec-1-ene 
54 Hexadec-1-ene 

TC 

K 

566.65 
569.15 
548.15 
546.15 
561.15 
550.15 
555.15 

592.15 
616.15 
638.15 
657.15 

675.15 
692.15 
707.15 
722.15 

dC 

kg/m3 

242 
246 
256 
253 
250 
255 
255 

242 
243 
244 
2 44 

244 
244 
244 
244 

al a2 a3 a4 

1.72836 -0.38095 -0.45015 0.47324 
1.72665 -0.38021 -0.44778 0.47097 
1.59132 -0.32185 -0.26021 0.29115 
1.59206 -0.32219 -0.26123 0.29214 
1.68436 -0.36197 -0.38917 0.41478 
1.60869 -0.32934 -0.28429 0.31423 
1.62429 -0.33608 -0.30590 0.33496 

1.75635 -0.41548 -0.49857 0.54667 
1.74865 -0.40356 -0.48427 0.52263 
1.73816 -0.38821 y0.46585 0.49203 
1.75176 -0.40832 -0.48998 0;53221 

1.76117 -0.42312 -0.50775 0.56215 
1.76761 -0.43349 -0.52019 0.58324 
1.77340 -0.44296 -0.53156 0.60254 
1.77639 -0.44788 -0.53746 0.61256 
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TABLE 3(D) 

SATURATED L IQUID DENSITY o f  C2 to Cq ALKENES 

3 Units: kg/m v. deg.C 

1 C2H4 Ethylene 

2 C3H6 Propylene 

3 C4H8 But-1-ene 
4 cis-But-2-ene 
5 
6 

No. 

t (deg .C) 

df (kg/m3) 

t 
deg.C 

-180 
-170 
-160 

-150 
-140 
-130 
-120 
-110 

-100 
-90 
-80 
-70 
-60 

-50 
-40 
-30 
-20 
-10 

0 
10 
20 
30 
40 

50 
60 
70 
80 
90 

100 
110 
120 
130 
140 

150 
160 

tc (de9.C) 

dc (kg/m3) 

trans-But-2-ene 
2-Methylpropene 

1 

-169 

654.6 

643.4 

630.6 
617.7 
604.4 
590.9 
577 .O 

562.6 
547.8. 
532.3 
516.0 
498.8 

480.5 
460.5 
438.4 
413.1 
382.5 

340.7 

9.195 

214.8 

2 

-185 

762.0 

756.8 
746.2 
735.7 

725.0 
714.3 
703.5 
692.7 
681.7 

670.6 
659.3 
647.9 
636.2 
624.4 

612.2 
599.8 
587.0 
573.7 
560.0 

545.6 
530.5 
514.6 
497.5 
478.9 

458.4 
435.0 
407.1 
370.8 
306.1 

92.42 

229.0 

Ethene 
Propene 

1-Butene alpha-Butylene 
cis-2-Butene 
trans-2-Butene 
I sobutene Isobutylene 

3 4 

-185 -139 

807.8 787.1 

d 

kg/m3 

802.9 
793.1 
783.4 

773.6 
763.8 
754.0 
744.1 
734.2 

724.2 
714.2 
704.1 
693.9 
683.6 

673.2 
662.6 
651.8 
640.9 
629.7 

618.3 
606.6 
594.5 
582.0 
569.1 

555.6 
541.3 
526.3 
510.2 
492.9 

474. 
452. 
427. 
395. 
349. 

146.8 

236. 

778.4 
768.6 
758.9 

749.0 
739.2 
729.2 
719.2 
709.1 

698.9 
688.5 
678.1 
667.4 
656.6 

645.5 
634.2 
622.7 
610.8 
598.5 

585.7 
572.5 
558.6 
543.9 
528.4 

512. 
493. 
473. 
450. 
422. 

386. 
321. 

162.43 

242. 

5 

-105 

735.5 

730.6 
720.9 
711.0 
701.1 
691.1 

681 .O 
670.7 
660.2 
649.6 
638.8 

627.7 
616.4 
604.8 
592.8 
580.4 

567.4 
553.9 
539.8 
524.7 
508.6 

491. 
472. 
450. 
424. 
392. 

343. 

155.48 

239. 

6 

-140 

764.9 

764.9 
755.1 
745.2 
735.3 

725.3 
715.3 
705.1 
694.9 
684.5 

674 .O 
663.4 
652.6 
641.6 
630.3 

618.8 
607 .O 
594.8 
582.1 
569.0 

555.3 
540.9 
525.6 
509.2 
491.4 

472. 
450. 
423. 
390. 
337. 

144.75 

238. 

e 

 

ES
D

U
 C

op
yr

ig
ht

 m
at

er
ia

l. 
 F

or
 c

ur
re

nt
 s

ta
tu

s 
co

nt
ac

t E
SD

U
. 

Copyright Engineering Sciences Data Unit 
Provided by IHS Markit under license with ESDU Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---

Full document details: ESDU 87017 1987

http://www.avadocuments.com/doc/esdu-87017-1987
http://www.avadocuments.com/doc/esdu-87017-1987


8701 7 

8 ‘gH1O 

9 
10 . -  

11 
12 

No. 

tf (de9.C) 

df (kg/m3) 

t 
deg . C 
-160 

-150 
-140 
-130 
-120 
-110 

-100 
-90 
-80 
-70 
-60 

-50 
-40 
-30 
-20 
-10 

0 
10 
20 
30 
40 

50 
60 
70 
80 
90 

100 
110 
120 
130 
140 

150 
160 
170 
180 
190 

200 

TABLE 4(D) 

SATURATED LIQUID DENSITY O f  Ccj ALKENES 

Units: kg/m3 v. deg.C 

Pent-1-ene 1-Pentene alpha-Amylene 
cis-Pent-2-ene cis-2-Pentene 
trans-Pent-2-ene trans-2-Pentene 
2-Methylbut-1-ene 2-Methyl-1-butene 
3-Methylbut-1-ene 3-Methyl-1-butene alpha-Isoamylene 
2-Methylbut-2-ene 2-Methyl-2-butene 

7 8 9 10 11 12 

-165 -151 -140 -137 -168 -134 

817. 820. 797. 819. 807. 808. 

813. 800. 

803. 819. 791. 
794. 810. 797. 781. 
78’5 . 800. 789. 812. 772. 804. 
776. 791. 780. 802. 763. 795. 
766. 782. 771. 792. 754. 786. 

757. 773.2 762. 783. 745. 777. 
748. 764.1 753. 773. 736. 767. 
739. 754.9 744. 763. 726. 758. 
729. 745.7 735. 754. 717. 749. 
720. 736.4 725. 744. 707. 739. 

710. 727.0 716. 734. 698. 730. 
701. 717.6 707. 724. 688. 721. 
691. 708.1 697. 714. 678. 711. 
681. 698.4 688. 704. 669. 702. 
671. 688.7 678. 694. 659. 692. 

661.2 678.8 668.6 683.4 648.3 682 .O 
651.0 668.8 658.7 672.9 637.9 672.1 
640.54 658.60 648.60 662.30 627.20 662.00 
629.9 648.2 638.3 651.5 616.3 651.7 
619.0 637.6 627.8 640.4 605.1 641.3 

607.9 626.7 617.1 629.1 593.5 630.6 
596.4 615.6 606.1 617.5 581.6 619.6 
584.5 604.1 594.7 605.5 569.2 608.3 
572.2 592.2 582.9 593.1 556.3 596.7 
559.4 579.9 570.7 580.2 542.7 584.7 

546. 567. 558. 567. 528. 572. 
532. 553. 545. 553. 513. 559. 
517. 539. 530. 537. 497. 545. 
500. 524. 515. 521. 479. 531. 
482 * 508. 499. 504. 458. 515. 

463. 490. 481. 485. 435. 498. 
440. 470. 462. 463. 407. 480. 
412. 447. 439. 437. 368. 459. 
376. 420. 411. 405. 240. 434. 
305. 384. 374. 358. 404. 

316. 296. 361. 

191.63 202 201 197 180 208 
238. 244. 241. 240. 240. 240. 
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13 
14 
15 
16 
17 

No. 

t f  (de9.C) 

df (kg/m3) 

t 

deg . C 

-140 
-130 
-120 
-110 

-100 
-90 
-80 
-70 
-60 

-50 
-40 
-30 
-20 
-10 

0 
10 
20 
30 
40 

50 
60 
70 
80 
90 

100 
110 
120 
130 
140 

150 
160 
170 
180 
190 

200 
210 
220 
230 

tc (deg.C) 

dc (kg/m3) 

TABLE 5(D) 

SATURATED L IQUID DENSITY o f  Cg ALKENES-I 

3 Units: kg/m v. deg.C 

C6H12 Hex-1-ene 1-Hexene 
cis-Hex-2-ene cis-2-Hexene 
trans-Hex-2-ene trans-2-Hexene 
cis-Hex-3-ene cis-3-Hexene 
trans-Hex-3-ene trans-3-Hexene 

13 

-140 

816. 

816. 
807. 
798. 
790. 

781. 
772 * 
763. 
755. 
746. 

737.0 
728.1 
719.2 
710.2 
701.1 

691.9 
682.6 
673.21 
663.68 
654.0 

644.1 
634.1 
623.8 
613.3 
602.4 

591. 
580. 
568. 
555. 
542. 

528. 
513. 
497. 
480. 
460. 

437. 
410. 
373. 
293. 

230.88 

240. 

14  

-141 

829. 

828. 
819. 
811. 
802. 

794. 
785. 
776. 
768. 
759. 

750.3 
741.5 
732.7 
723.7 
714.8 

705.7 
696.5 
687.19 
677.76 
668.2 

658.4 
648.5 
638.4 
628.0 
617.4 

606. 
595. 
583. 
571. 
558. 

545. 
531. 
515. 
499. 
481. 

460. 
436. 
407. 
364. 

238 

246. 

15 

-133 

811. 

d 

kg/m3 

809. 
800. 
792. 

783. 
775. 
766. 
758. 
749. 

740.3 
731.6 
722.9 
714.0 
705.2 

696.2 
687.1 
677.88 
668.55 
659.1 

649.4 
639.6 
629.6 
619.3 
608.7 

598. 
587. 
575. 
563. 
550. 

537. 
523. 
507. 
491. 
473. 

452. 
428. 
398. 
354. 

237 

243. 

16 

-138 

821. 

814. 
806. 
797. 

788. 
779. 
770. 
762. 
753. 

743.9 
735.0 
726.0 
717.0 
707.8 

698.7 
689.4 
679.96 
670.44 
660.8 

650.9 
640.9 
630.7 
620.2 
609.5 

598. 
587. 
575. 
563. 
550. 

536. 
522. 
506. 
489. 
470. 

449. 
423. 
391. 
340. 

235 

240. 

17 

-113 

797. 

794. 

785. 
776. 
768. 
759. 
750. 

740.9 
732.0 
723.0 
714.0 
704.9 

695.7 
686.4 
677.03 
667.54 
657.9 

648.1 
638.2 
628.0 
617.6 
606.9 

596. 
585. 
573. 
561. 
548. 

534. 
520. 
504. 
488. 
469. 

448. 
423. 
392. 
344. 

236 

237. 
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