* Calculated values; Appendix 11, below.

@ For the air-saturated hydrocarbon at
1 atmos.

b Apparent values from weights in air.

¢ Absolute values from weights in
vacuum.

¢ At saturation pressure,

¢ At saturation pressure (triple point).

f For solid-vapor equilibrium.

¢ At boiling point.

b (ritical solution temperature instead
of aniline point.

7 Apparent values for methane at 60 F
(15.56 C).

Molecular weights: Based on atomic
weight oxygen = 16.0000; atomic weight
carbon = 12.01; atomic weight hydrogen =
1.008.

141.5
deg API. =

sp gr 60/60

Density (liquid):

(1) at 60 F (apparent, from weights in
air):

dy
dapp = (dvae — da) (db — dﬂ);

d, = 0.07621b per cu ft air at 1 atmos
with 50 per cent humidity at 60 F,
and dy = 524 lb per cu ft brass at 1
atmos and 60 F. Density on the
vacuum basis can be obtained by
adding 0.07 1b per cu ft (or 0.009 Ib
per gal) to the apparent density
without changing the precision of the
values given in the range of densities
in these tables, provided the results
are rounded to the same number of
signifieant figures as appear in the
tables.

(2) at 15 C: from values at other tem-
peratures, using the coefficient of ex-
pansion of the liquid at 60F
(15.56 C),

— 131.5

o

1 {4V
14 [17 (‘d—t“>:| (t — 60)

Copyright® 1963 by ASTM International

dt=

APPENDIX I

KEY TO FOOTNOTES

¥ The + sign and the number following
signify that the octane number of the com-
pound corresponds to that of 2,2 4-tri-
methylpentane with the indicated number
of milliliters of tetraethyl lead added.

! Average value from octane numbers of
more than one sample.

m Extrapolated to room temperature
from higher temperatures.

* Too volatile to run as a liquid in the
JFR engine.

° For heats of combustion of gaseous hy-
drocarbons, C; to Cs, see Table VIII.

APPENDIX 11

CALCULATED VALUES*
Indicated by asterisks in the tables

Coefficient of expansion (60 F):

(L) o (T
vdr/) Ve\ t—t

Heat of combustion (liquid, 60 ¥ and con-
stant pressure): Calculated from values at
77 F, reference (3)' in Btu per 1b and then
converted to Btu per gal using the density
of the liquid on the vacuum basis.

Specific volume (real gas, 60 F, 1 atm):

ZucRT
MP

_ Znc(0.7302) 4597 + ¢ deg Fahr)
"~ (molecular wt HC) (1 atmos) ~

cu ft perlb =

cu ft gas per gal liquid

_ {cuftgas\ (1bliquid
h 1b gal /'

Dengity on the vacuum basis was used in
the latter equation.

Specific gravity (real gas; 60 F, 1 atmos;
air = 1):

1b per cu ft gas
Sp gr. =

b per cu ft air (dry)
13.102

_ 1b per cu ft gas _
" ft per cuIb gas

0.076323

Heat of combustion (gas; 60 F, constant

1 The boldface numbers in parentheses refer
to the list of references appended to this paper.
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? At sublimation point.

¢ Specific gravity —119 F/60 F (sublima-
tion point).

" For the under cooled liquid below the
normal freezing point.

¢ At 185 F (85 ().

! Determined at 212 F.

* Determined at 302 F.

* Value for the ideal gas.

* Formerly labled “trans”.

# Formerly labeled “cis”.

v At 15.56 C.

¢ Approximate value.

pressure): Calculated from values at 77 C

(3). Values in Btu per Ib were converted to

Btu per cu ft using the density of the real
MH C

gas (d = ZHCRT>'
Avr required for combustion according to

the reaction C.H; + (a + i—)> 0: —

a CO2 + g H.0:
(1) of the real gas (60 F, 1 atmos):

b

—~ 1 (13.102)(32.
cuth air <a+4>(3 ) (32.00)
cu ft gas "~ (0.2315) (molecular vol of HC)

cu ft air 1
Sp gr gas

Ib air
Ib gas cuftgas

13,102 cu ft per Ib = specific volume dry
air at 60 F and 1 atmos

32.00 b per mole = mole weight of
oxygen

0.2315 = weight fraction of oxygen in air

ZueRT cu ft per Ib mole = molal volume
of hydrocarbon at 1 atmos.

(2) of the ideal gas (60 F, 1 atmos):

b
cu ft air (a + Z)

cuftgas 02005 °

b
(a + Z) (28.966)
(0.2095) (molecular wt of HC).

1b air

1b gas




28,966 Ib per mole = molecular wt of dry
air at 60 F, 1 atmos

0.2095 1b per mole = volume fraction of
oxygen in air.

All calculated values were obtained
through the use of data and conversion

Vapor pressure (100 F) by method de-
scribed tn reference (36).

Critical constants: see reference (6).

Specific gravity (liquid, 60 F/60 F): con-
verted from values at other temperatures
(see Appendix I) by method described in
reference (32).

Heat capacity at constant pressure:

(1) of ideal gas (Btu per lb deg Fahr;
60 F, 1 atmos): by method described
in reference (59).

(2) of liquid (Btu per Ib; 60 F, 1 atmos):
by formula, Cp (liquid) = Cy (gas)/
(0.400 + 0.0125 n) in which n equals
the total number of carbon atoms
in the molecule and Cy (gas) =
Cp (gas) 1.98719

r (883 molecular wt of HC'

Values in Btu per 1b deg Fahr (60 F, 1

atmos) were converted to cal per g deg

Cent (60 F, 1 atmos) and the change in

heat capacity with temperature esti-

factors from the tables of the APT Research
Project 44 (3) and from data appearing in
this compilation. Values for the refractive
index are for the sodium D line for gvhich
the wavelength is taken to be 5892.6 A, the

ESTIMATED VALUES (IN PARENTHESES)

mated by comparison with other hydro-

carbons of the same type, for which

measured values were available, to give
cal per g deg Cent (25 C, 1 atmos).

Heat of vaporization (at normal boiling
point, 1 atmos): by method described in
reference (36):

Heat of combustion (liquid; 60 F, con-
stant pressure): Vapor heats of combustion
from reference (3) or (60) (or estimated as
described in reference (60) were converted
to 60 F. The liquid values (Btu per Ib) were
obtained by subtracting the corresponding
heats of vaporization (at 60 F), estimated
as in reference (36) and then converted to
Btu per gal using the density of the liquid
(Ib per gal) on the vacuum basis. These
values are the same as those given in the
earlier edition (1950) of this bulletin except
that they are based on weights in vacuum
to conform with the values for other hydro-
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intensity weighted mean of the Dy and D
lines. For the specific dispersion, nr and
ne are for the wavelengths of the hydroggn
F (4861.3 A) and the hydrogen C (4562.8 A)
lines, respectively.

carbons obtained from the tables of the
API Research Project 44 (3). Values at
25 C (77 F) were calculated from those at
60 F and then converted to kcal per mol
and cal per g.

Flammability limits: estimated by com-
parison with values for other hydrocarbons
and checked with a master plot. These
values were supplied by M. G. Zabetakis,
Chief, Branch of Gas Explosions, Ex-
plosives Research Laboratory, U. 8.
Bureau of Mines, Pittsburgh, Pa.

Compressibility factors:

(1) at 60 F, 1 atmos: by method de-
scribed in reference (56).

(2) at boiling point: from a generalized
plot of compressibility factors versus
reduced temperature and reduced
pressure. These values were supplied
by the Phillips Petroleum Co.,
Bartlesville, Okla.



APPENDIX III

KEY TO REFERENCES

Notz: For sources of data on compounds and properties not listed here, see the sections on caleulated and estimated quantities (pp. 61 and 62) or references as follows:
(1) Octane numbers: reference (5).
(2) All others: reference (3).

Critical
Constants Heat of Flam
Specific Refrac- | Jieat |Vapori-|pe 4 o mabil- | Aniline Point | Com-

" Freez- Grav- | Den- - Capac- | zation ° + Critical )
No. Compound BPmil:mntg PVapor ing ] Iy, sity, Ilt]xgeex ity, at b(l:x‘s)?ilon Lilm};ts ®Solution pliflﬁly
© TessUI®| Point = Liquid, | Liquid | hqoaq | Ideal |Normall 1o T
g1 2| o |eoF/eok Liquid Gas |Boiling Liquid | (Mea- | Temperature | Factor
Elelt AR sured)
g1 E1s
LS

Paraffins:
1 Methane 52 52 22
2 Ethane 9 9 22, 73
3 Propane 39 22, 73

4 n-Butane 38 22, 73 44
5 2-Methylpropape (isobutane) 38 22 44

6 n-Pentane AU I R O O R 22, 71 | 8, 27, 33, 58, 47
69
7 2-Methylbutane (isopentane) .. ... . RO I U DO .. .. .. 22 8, 27, 33, 69, 47
64
8 2,2-Dimethylpropane (neopentane) 55 22 31 56

9 n-Hexane 1. 22, 71 | 8, 27, 58, 69,
25

10 2-Methylpentane 19... 22 33, 69, 25
11 3-Methylpentane 69, 25

12 2,2-Dimethylbutane FU I O P 22 69, 25
13 2,3-Dimethylbutane FUURRE U B O DU R 69, 25

14 n-Heptane 71, 73 1 78, 25, 27,
33, 41, 44,
58, 69

15 2-Methylhexane 19... 59 25, 27, 33,
69

16 3-Methylhexane 59 25, 27, 33,
35

17 3-Ethylpentane 59 25, 27
18 2,2-Dimethylpentane 59 25, 27, 69
19 2,3-Dimethylpentane 25, 27, 33,
69

20 2,4-Dimethylpentane 59 25, 27, 69
21 3,3-Dimethylpentane VR PO OOt I N 59 25, 27, 69
22 2,2,3-Trimethylbutane 25, 27, 69

23 n-Octane FUU S O P 73 7, 8, 25, 27,
30, 46, 58,
69

24 2-Methylheptane 1]... 59 73 25, 46
25 3-Methylheptane 59 46, 69
26 4-Methylheptane 59 46

27 3-Ethylhexane 46

28 2,2-Dimethylhexane 59 31

29 2,3-Dimethylhexane 46, 69
30 2,4-Dimethylhexane 59 46

31 2,5-Dimethylhexane 59 46, 69
32 3,3-Dimethylhexane 59 31

33 3,4-Dimethylhexane 46, 69
34 2-Methyl-3-ethylpentane 59 46

35 3-Methyl-3-ethylpentane .. R PUDE PO PO .. 59 . 69

36 2,2,3-Trimethylpentane 59 69

37 2,2,4-Trimethylpentane 59 73 27, 41, 69
38 2,3,3-Trimethylpentane 59 31

39 2,3,4-Trimethylpentane 59 31

40 2,2,3,3-Tetramethylbutane 31

51, 73 | 27, 33, 58, 69
59 66
59 66
59 66
59 31

41 n-Nonane

42 2-Methyloctane
43 3-Methyloctane
44 4-Methyloctane
45 3-Ethylheptane

[0S S S 3N
[ e e
> > >

46 4-Ethylheptane 31
47 2,2-Dimethylheptane 61 6 6 59 31
48 2,3-Dimethylheptane 31
49 2,4-Dimethylheptane 31
50 2,5-Dimethylheptane 31
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KEY TO REFERENCES—Conttnued

i Specific Refrac- | Heat Vapars Heat of| maie | Auilne Point | C
efrac- - eat of | mabil- iline Poin om-
N Boiling | Vapor | Freez @ irav- | Den- | %o, Cg.tpac- zallon | Com- | ity | or Critical | pressi-
o. Compound Point _ |Pressure| p.28 5 L."Y i sity, 4 | Index o N | bustion,| Limits | _ Solution bility
oint | g dqud, | Liquid | yq,;d | 1dea ormall 'y yid’| (Mea- | Temperature | Factor
2| & | » |60F/60F Gas |Boiling sured)
2 g1 8§ Point
¢1E13
CRIsN S
I. Paraffins—Continued:
51 2,6-Dimethylheptane 6 6 6 59 68
52 3,3-Dimethylheptane 31
53 3,4-Dimethylheptane 31
60 2,2,3-Trimethylhexane b . 31
61 2,2 4-Trimethylhexane 6| 61 6 59 31
62 2,2,5-Trimethylhexane 6| 6 59 31
63 2,3,3-Trimethylhexane 6| 6| 6 59 31
65 2,3,5-Trimethylhexane 6| 6 6 539 31
66 2,4,4-Trimethylhexane 61 61 6 59 31
67 3,3,4-Trimethylhexane 6| 6 6 59 .
68 3,3-Diethylpentane 6 6 6 539 31
69 2,2-Dimethyl-3-ethylpentane 61 6| 6 59
70 2,3-Dimethyl-3-ethylpentane o . 31
71 2,4-Dimethyl-3-ethylpentane 6 6| 6 59 . L.
72 2,2,3,3-Tetramethylpentane 61 6] 6 59 73 31
73 2,2,3,4-Tetramethylpentane 61 61 6 59 e
74 2,2,4,4-Tetramethylpeniane 6| 6] 6 59 31
75 2,3,3,4-Tetramethylpentane 61 6| 6 59
76 n-Decane 63 1 73 11, 27, 30, 33,
58
77 2-Methylnonane 6| 6] 6 59 51 11
78 3-Methylnonane 6| 61| 6 59 11
79 4-Methylnonane 6 6| 6 59 11
80 5-Methylnonane 6] 6 6 59 11
81 3-Ethyloctane 31
83 2,2-Dimethyloctane 31
84 2,3-Dimethyloctane 31
85 2,4-Dimethyloctane 31
86 2,5-Dimethyloctane 31
87 2,6-Dimethyloctane . N . 31
88 2,7-Dimethyloctane 63 6] 6! 6 59 31, 33
89 3,3-Dimethyloctane 31
60 3,4-Dimethyloctane 31
92 3,6-Dimethyloctane 31
94 4,5-Dimethyloctane 31
95 4-n-Propylheptane 31
100 3-Methyl-3-ethylheptane 31
105 2,2,3-Trimethylheptane 31
108 2,2,6-Trimethylheptane 24 6| 6] 6 59 31
115 2,4,6-Trimethylheptane 31
118 3,3,5-Trimethylheptane 31
122 3,3-Diethylhexane 31
124 2,2-Dimethyl-3-6thylhexane 31
134 2,2,3,4-Tetramethylhexane 31
138 2,2,5,5-Tetramethylhexane 31
143 3,3,4,4-Tetramethylhexane 31
II. Cycloparaffins:
1 Cyclopropane 91 9 9 22 e
17 Ethyleyclobutane 22 69
23 Cyclopentane 7:3134,327, 28,
, 34, 58
24 Methyleyclopentane 42 7y2184, ;'37, ;7,
, 33, 34,
58
25 Ethyleyelopentane 22 14;7, 28, 33,
26 1,1-Dimethyleyclopentane 24 .
27 1,¢:s-2-Dimethyleyclopentane 13
28 1,irans-2-Dimethyleyclopentane 13, 35
29 1,¢is-3-Dimethyleyelopentane
30 1,trans-3-Dimethyleyclopentane 14&316;”,4275?, 28,
, 34, 35
31 n-Propyleyclopentane 57 | 57 | 57 14, 2;128: 33,
32 TIsopropyleyclopentane 57 | 57 | 57 59 36 36, 60



KEY TO REFERENCES—Continued

Critical
Constants Specif Heat geat Of Flam-
| nd .| ok aDOrE | Heat of | mabil- | Aniline Point | Com-
No. Compound Boiling | Vapor | 0wt | ¢ || Sl Biive” | Capacr | aation o\ "y | Yoy il | pesa
oint |Pressure Point K] Li quid, Liqui' d Index, Ide:{l Normal bustion,| Limits Solution bility
¢ 2| o |60F/60F Liquid Gas |Boiling Liquid | (Mea- | Temperature | Factor
21 & § Point sured)
] 8 2
RN
II. Cycloparaffins—Continyed:
33 1-Methyl-1-ethylcyclopentane 57 | 57 | 57 59 36 36, 60 .
34 1-Methyl-cis-2-ethyleyclopentane . 57 | 57 | 57 59 36 36, 60 18
35 1-Methyl-trans-2-ethylcyclopentane 21 57 | 57 | 57 59 36 36, 60 18
36 1-Methyl-cis-3-ethylcyclopentane 57 | 67 | 57 59 36 36, 60
37 1-Methyl-trans-3-ethylcyelopentane 57 | 57 | 57 59 36 36, 60
38 1,1,2-Trimethyleyclopentane 57 | 57 | 57 59 36 36, 60
30 1,1,3-Trimethyleyclopentane 57 | 57 | 57 59 36 36, 60
40 1,¢is-2,c¢is-3- Trimethylcyclopentane 57 | 57 | 57 59 36 36, 60 .
41 1,¢t5-2,trans-3-Trimethyleyclopentane 57 | 57 | 57 59 36 36, 60 33
42 1,trans-2,cis-3-Trimethylcyclopentane 57 | 57 | 57 59 36 36, 60 33
43 1,c¢i5-2,cis-4-Trimethyleyclopentane 57 | 57 | 57 59 36 36, 60
44 1,¢is-2,trans-4-Trimethylcyclopentane 57 | 57 | 57 59 36 36, 60
45 1,trans-2,cis-4-Trimethyleyclopentane . 57 | 57 | &7 59 36 36, 60 .
46 n-Butyleyclopentane 36 57 | 57 | &7 14,27, 28, 33,
34
47 Isobuytylcyclopentane 36 57 | 57 | 57 59 36 36, 60
48 sec-Butyleyclopentane 36 57 | 57 | 57 59 36 36, 60
49 tert-Butyleyclopentane 36 5| 57 | &7 59 36 36, 60
51 1-Methyl-cis-2-n-propyleyvclopentane 36 57 {57 | 57 59 36 36, 60 20
52 1-Methyl-trans-2-n-propyleyclopentane 36 o 57 | 57 | 57 59 36 36, 60 20
58 1-Methyl-cis-3-isopropyleyclopentane 36 24 57| 57\ 57 59 26 36, 60
59 1-Methyl-trans-3-isopropyleyclopentane 36 24 57 | 57 | a7 59 36 36, 60
61 1-¢is-2-Diethyleyclopentane 36 57 1 57 ) 57 59 36 36, 60 19
62 l-trans-2-Diethyleyclopentane 36 57 | 57 | 57 59 36 36, 60 19
102 Cyclohexane 57 1|57 22 7, 10, 14, 17,
27, 28, 30,
33, 34, 41,
64, 69
103 Methyleyclohexane 57 1157 22 7, 14, 17, 27,
33, 33, 41,
64, 69
104 Ethylcyclohexane 57 | 57 | 57 27, 34
105 1,1-Dimethyleyclohexane 57 | 57 1 57 50
106 1,cis-2-Dimethyleyclohexane 57 | 57 | 57 33, 49, 50
107 1,trans-2-Dimethyleyelohexane 57 1 57 | 57 50
108 1,¢48-3-Dimethyleyclohexane 57 | 57 | 57 50
109 1,¢rans-3-Dimethylcyclohexane 57 | 57 | 57 50
110 1,¢18-4-Dimethylcyelohexane 57 | 57 | 57 33, 50
111 1,trans-4-Dimethyleyclohexane 57 | 57 | &7 50
112 n-Propyleyclohexane 2 57 | 57 | 57 . o N 27, 34
113 Isopropyleyclohexane 2 57 | 57 | 57 59 36 36, 60 6)
121 1,1,2-Trimethylcyclohexane 36 57 | 57 | 57 59 36 36, 60
122 1,1,3-Trimethylcyclohexane . 57 | 57 | 57 59 36 36, 60 .
130 1,trans-2, trans-4-Trimethylcyclohexane 36 . 57 | 57 | 57 36, 60 67
131 1,¢18-3,cts-5-Trimethylcyclohexane 62
132 1,ct8-3,trans-5-Trimethylcyclohexane . 62 U PO PO e
133 n-Butylceyclohexane . 2 .. 57 | 57 | 57 . . . o . 27, 34
134 Isobutyleyelohexane 4 2 81 57 ) 57 | 57 4 4 59 36 | 36, 60 24
135 sec-Butyleyclohexane 4 2 4 57 | 57 | 57 4 4 4 59 36 36, 60 .
136 tert-Butylcyclohexane 4 2 4 57 | 57 | 57 4 4 4 59 36 36, 60 24
137 1-Methyl-4-isopropylcyclohexane 4 36 4 57 | 57 | 57 4 4 4 59 36 36, 60 24
138 Cycloheptane . 36 .. 57 | 57 | 57 . .. 59 36 36, 60
139 Ethylcycloheptane 24 36 61 57 | 57 | b7 24 24 59 36 36, 60
140 Cyclooctane S 36 . 57 | 571870 ... e 59 36 36, 60
141 Methyleyclooctane 24 36 24 57 | 57 | 57 24 24 59 36 36, 60
142 Cyclononane 36 57 | 87 | 57 59 36 36, 60
143 Cyclodecane e
144 cis-Decahydronaphthalene 27
145 trans-Decahydronaphthalene 27
III. Monoolefins:
1 Ethene (ethylene) . 22
2 Propene (propylene) 37 22
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KEY TO REFERENCES - Continued

Ccrittiac:lt
onstants
Specific Refrac- Heat %:f,;,?f Heat of xl:\l:ll)?l- Aniline Point | Com-
No. Compound Boiling | Vapor Fli':e;- ¢ ilt';v- ls)ie(;- tive Cxiitp;'c- zation | Com- | "ty | or Critical | pressi-
Point {Pr Point El Lig ui'd, Liqui' 4 Index, Ideal |Normall bustion,| Limits T Solution bility
o |81 . |ooF/eof Liquid Gas |Boiling Liquid Meﬁ} emperature | Factor
% E. ,_=E, Point Sure
1~ (1} o
R ES
111, Monoslefins—Continued:
3 1-Butene 53 .. 22 e
4 c1s-2-Butene 37 1 56
5 trans-2-Butene 37 1 e 56
6 2-Methylpropene (isobutene) 37 44 56
7 1-Pentene 1 6 22 27 56
8 cis-2-Pentene 6| 6] 6 24, 27, 54 | 45, 56
9 trans-2-Pentene 6| 6| 6 24, 27, 54 | 45, 56
10 2-Methyl-1-butene 6 6] 6 45, 56
11 3-Methyl-1-butene 6 6 6 45, 56
12 2-Methyl-2-butene 6] 6] 6 8, 27, 33, 41 | 45, 56
13 1-Hexene 6] 1] 6 27
14 cis-2-Hexene 6 61 6 27
15 trans-2-Hexene 61 6 6 27
16 cis-3-Hexene 6 6 6 24
17 trans-3-Hexene 6| 6| 6 24
21 2-Methyl-2-pentene 6 6 6
22 3-Methyl-cis-2-pentene 6 6 6
23 3-Methyl-trans-2-pentene 6, 6] 6
27 2,3-Dimethyl-1-butene 61 61 6
28 3,3-Dimethyl-1-butene 61 6 6
29 2,3-Dimethyl-2-butene 6 6 6
30 1-Heptene 6 1 6 27
31 ¢is-2-Heptene
32 trans-2-Heptene -
33 cis-3-Heptene 24
34 frans-3-Heptene A - - 24
56 4,4-Dimethyl-1-pentene 6| 6 6 59 36, 60
58 2,3-Dimethyl-2-pentene 61 6| 6 59 36, 60 .
65 2,3,3-Trimethyl-1-butene 6! 6 6 59 36, 60 15
66 1-Octene 61 11 6 .. .. .. 27
67 ¢is-2-Octene 6| 6| 6 59 36 36, 60 24
68 trans-2-Octene 6| 6| 6 59 36 36, 60 24
70 trans-3-Octene 6, 6| 6 59 36 36, 60
71 cis-4-Octene 6| 6| 6 59 24 36, 60
72 trans-4-Octene 6 6| 6 59 24 36, 60
73 2-Methyl-1-heptene 6, 6| 6 59 36 36, 60
113 2,3-Dimethy1-2-hexene 6| 6| 6 59 36 36, 60
144 2,3.3-Trimethyl-1-pentene 6| 6| 6 59 36 36, 60
146 2,4.4-Trimethyl-1-pentene 6| 6] 6 59 36 36, 60
153 2,4.4-Trimethy1-2-pentene 6| 6| 6 59 36 36, 60 41
158 1-Nonene 6| 6| 6| ... 27
160 2,3-Dimethy1-2-heptene 24 36 24 6 6| 24, 32 | 24, 32 59 36 36, 60
161 1-Decene 24
1683 Propadiene (allene) 36 6| 6| 6 24 24 36 3, 36 56
164 1,2-Butadiene 36 6| 6| 6 36 3,36 ... 45, 56
165 1,3-Butadiene 36 - .. 36 e 22 ..
166 1,2-Pentadienc 6 6 6 36 3, 36 45, 56
167 1,¢is-3-Pentadiene 6| 6 6 36 3, 36 45, 56
168 1,trans-3-Pentadiene 61 61 6 36 3, 36 45, 56
169 1,4-Pentadiene 6, 61 6 36 3, 36 45, 56
170 2,3-Pentadiene R L . 45, 56
17 3-Methyl-1,2-butadiene 6 6 6 36 3, 36 45, 56
172 2-Methyl-1,3-butadiene (isoprene) 6 6 6 36 45, 56
178 1,5-Hexadiene 36 6| 6 6 59 36 36, 60
189 4-Methyl-1,3-pentadiene 36 6i 6 6 59 36 36, 60
194 2,3-Dimethyl-1,3-butadiene S 36 . 67 6| 61 ... e 59 36 36, 60
195 2-Methyl-1,5-hexadiene 24 36 24 6| 61 624, 32| 24, 32 59 36 36, 60
156 2-Methyl-2,4-hexadiene 24 36 24 6, 6| 6|24, 32| 24, 32 50 36 36, 60
197 2,4-Dimethyl-1,3-pentadiene 24 36 24 6 6 6| 24, 32 | 24, 32 59 36 36, 60
198 2,6-Octadiene 24 36 24 6| 6| 6|24, 32| 24, 32 59 36 36, 60
199 3-Methyl-1,5-heptadiene 24 36 24 6 6 6124, 32| 24, 32 59 36 36, 60
200 2,5-Dimethyl-1,5-hexadiene 24 36 24 6 6 6| 24, 32 | 24, 32 59 36 36, 60
201 2,5-Dimethyl-2,4-hexadiene 24 36 24 6 6 6| 24, 32 | 24, 32 59 36 36, 60
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KEY TO REFERENCES- Continued

Critical
Constants ot et I‘:,Ieat of Flam-
pectiic fr: eat | Vapor- | geat of il- { Axiline Poi -
No. Compound BI;)i!ing Vapor Ft;gegz- v C{‘t';v' ls,)ie;: R:ivzc- C’;{’;,c' Za;ltoll Com- mftb;l or (‘J‘Sit.icall\t p(r:;’;gi-
oint Pressure| pojnt 2|  |Liquid, | Liquia | 29X, | Ydeal |Normal|3ustion, Limits | Solution = | bility
g | 8| o looF/e0k Liquid | “Go¢ Boiling Liquid | (Mea- | Temperature | Factor
288 Point sured)
alg|s
2i{ale
ale |
II1. Monoolefins—Continued:
202 2,6-Dimethyl-1,5-heptadiene 24 36 24 61 61 6124 32124, 32 59 36 36, 60
203 2-Methyl-3-ethyl-1,5-hexadiene 24 36 24 6 6 624, 32| 24, 32 59 36 36, 60
204 3,7-Dimethyl-1,6-betadiene 24 36 24 6 6 6| 24, 32 | 24, 32 59 36 36, 60
Iv. Cycloolefins:
1 Cyclopentene 1 27, 34
2 1-Methyleyclopentene 27, 34
5 1-Ethyleyclopentene 27, 34
18 1-n-Propylcyclopentene 27, 34
19 1-n-Butyleyclopentene 27, 34
21 Cyclohexene 1 27, 33, 41
37 4-Vinylcyclohexene 55 55 55 55 55 55 .
38 1,5-Cyclooctadiene 55 55 55 55 55 55
V. Acetylenes:
1 Ethyne (acetylene) |24, 32 24 22
2 Propyne (methylacetylene) 6 6 | 24, 32 24 36 3, 36 56
3 1-Butyne (ethylacetylene) 36 6 6 36 3, 36 56
4 2-Butyne {dimethylacetylene) 6 6 36 3, 36 56
5 1-Pentyne 6 ... 6 36 3, 36 45, 56
6 2-Pentyne 6{ 6| 6 36 3, 36 45, 56
7 3-Methyl-1-butyne . AP SO o . 45, 56
8 1-Hexyne 36 6 (] (] NN 36 3, 36
10 3-Hexyne 36 6 6 6 59 36 36, 60
15 1-Heptyne 36 6| 6| 6 36 3, 36
20 5-Methyl-1-hexyne 36 6] 6 6 59 36 36, 60
29 1-Octyne 36 . 6| 6 6 NS 36 36, 60
30 2-Octyne 36 40 61 6 6 59 36 36, 60
31 3-Octyne 36 6| 6| 61 ... 59 36 36, 60
32 4-Octyne 24 36 40 [ 6 6 24 24 26, 40 59 36 3, 36
33 1-Nonyne 36 6| 6 6 3, 36
VI. Alkylbenzenes, Naphthalene, Indans,
and Tetrahydronaphthalene:
1 Benzene 1 72 8, 34
2 Methylbenzene (toluene) 1 72 34
3 Ethylbenzene 1 72 34
4 1,2-Dimethylbenzene (o-xylene) 1 72 8
5 1,3-Dimethylbenzene (m-xylene) 1 72 24
6 1,4-Dimethylbenzene (p-xylene) 1 72 24
7 n~Propylbenzene 1 29, 34
8 Isopropylbenzene (cumene) 1 72 8
9 1-Methyl-2-ethylbenzene
10 1-Methyl-3-ethylbenzene
11 1-Methyl-4-ethylbenzene
12 1,2,3-Trimethylbenzene
13 1,2,4-Trimethylbenzene .
14 1,8,5-Trimethylbenzene AU PR B . 34
15 n-Butylbenzene {l-phenylbutane) 57 1|57 22 23, 34
16 Isobutylbenzene {1-phenyl-2-methyl- 24 1|57 59 36, 60
propane)
17 sec-Butylbenzene (2-phenylbutane) 57 | 57 | 57 59 36, 60
18 tert-Butylbenzene (2-phenyl-2-methyl- 57 | 57 | 57 59 36, 60
propane
22 1-Methyl-2-isopropylbenzene (o-cymene) 36 24 | 57 | 57 59 36, 60
23 1-Methyl-3-isopropylbenzene (m-cymene) 36 57 | 57 | 57 59 36, 60 | ...
24 1-Methyl-4-isopropylbenzene (p-cymene) 36 24 | 57 | 57 59 36, 60 72
36 1,2,4,5-Tetramethylbenzene (durene) 43 | 43 22
37 Naphthalene 45| 1 70 N
43 1,2,3,4-Tetrahydronaphthalene 33
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Critical
Constants Soeci ot Iéeat of Flam-
e frac-| ~ €3% | VaDOI" feat of | mabil- | Aniline Point -
No. Compound Boiling | Vapor F‘i'fl"' @ ity ]s)ie‘;' Rfive C?{’;c' zation Ceorp- ity | or C:igli’cal p?go;;‘i-
Point |Pressure Poigt 2 Liquid, | Liquid Index, | 1400 | Normay|bustion,| Limits | Solution bility
2 B o |60F/60F Liquid | "0 Boiling Liquid (Me?ﬁ Temperature ) Factor
2|&1§ Point sure
¢ E|s
RN
VII. Styrenes and Indenes: t
1 Ethenylbenzene (styrene; vinylbenzene; 36 o 57 1 57 | 57 36 .. 22
phenylethylene)
2 Isopropenylbenzene (a-methylstyrene; 36 .. 57 | 57 | 57 36 3, 36
2-Phenyl-1-propene)
3 ¢is-1-Propenylbenzene (cis-3-methylstyrene; 36 . 57 | 57 | 57 36 3, 36
cts-1-Phenyl-1-propene)
4 trans-1-Propenylbenzene (trans-ﬂ—methyl— 36 . 57 1...1... 36 3, 36
styrene; trans-1-Phenyl-1-propene)
5 1-Methyl-2-ethenylbenzene (o-methyl- 36 . 57 | 57 | 57 36 3, 36
styrene)
6 1-Methyl-3-ethenylbenzene (m-methyl- 36 L 57 | 57 | 57 36 3, 36
styrene)
7 1-Methenyl-4-ethenylbenzene (p-methyl- 36 . 57 | 57 | 57 36 3, 36
styrene)
32 Phenylacetylene 24 36 24 57 | 57 | 57 24 24 24 59 36 36, 60 %
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