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Table of Dielectric Constants of Pure Liquids
Arthur A. Maryott and Edgar R. Smith

The “static” dielectrie constants of more than 800 substances in the liquid state were
critically examined and tabulated in concise form. The table consists of three sections: A,
Standard Liquids; B, Inorganic Liquids; and ¢, Organic Liquids. An indication of the prob-

able accuracy of the data is given.

Wherever feasible, a simple analytical function is em-

ployed to express the variation of dielectric constant with temperature.

1. Introduction

This tabulation of the dielectric constants of
pure liquids is part of a program for a critical ex-
amination of the data of physics and chemistry,
sponsored by the National Bureau of Standards in
cooperation with the Committee on Tables of
Constants and Numerical Data of the National
Research Council and the Commission on Tables
of Constants of the International Union of
Chemistry. The preparation of additional tables
of the dielectric constants of gases, solids, aqueous
and nonaqucous solutions and mixtures, and of
dipole moments is in progress.

The assemblage and evaluation of the data
have been made entirely at the National Burean
of Standards with the assistance of M. Eden
during the preliminary stages. However, helpful
suggestions from M. E. Hobbs of Duke University,
C. P. Smyth of Princeton University, and the
Committees of the National Research Council
and International Union of Chemistry are grate-
fully acknowledged. The compilations of P.
Debye and H. Sack (Tables de Constantes et
Données Numériques XI, Fasicule 2, 1931-34;
XI1, Fasicule 32, 1935-36 and ecarlier volumes of
Tables Annuelles), International Critical Tables,
and Landolt-Bornstein Tabellen have been useful
in checking the tables for accuracy and complete-
ness. Inseveral instances data have been obtained
from the Tables of Dielectric Materials, volume
ITI, prepared by the Laboratory of Insulation
Research, Massachusetts Institute of Technology,
Cambridge, Mass., 1948.

2. Description of the Table

The table consists of three sections: A, Standard
Liquids, B, Inorganic Liquids, C, Organic Liquids.
The dielectric constants are intended to be the
limiting values at low frequencies, the so-called
“static’”’ values. Data obtained at such high fre-
quencies that anomalous dispersion was evident
are not included. Tn questionable cases the fre-

quency is given in a footnote. Temperature is
the only variable considered explicitly. Usually
the pressure is atmospheric or insignificantly differ-
ent with respect to its effect on dicleetrie constant.
However, where data are listed at temperatures
above the normal boiling point, the pressure cor-
responds to the vapor pressure of the liquid unless
indicated otherwise in a footnote.

2.1. List of Symbols

e=dielectric constant (¢ vacyum =1)
{=temperature, Celsius (°C)
T=temperature, absolute (°K)
= —de/dt
a= —dL(Jg]o E/dl
S=frequency of alternating current in cycles per
second
4, t=the limits of temperature between which a or
a is considered applicable
mp = melting point
bp =boiling point

2.2. Standard Liquids

Section A contains values of the dielectric con-
stant at selected temperatures for 10 substances
that are recommended as reference liquids because
of their chemical stability, availability, and the
reliability of the data. The probable accuracy is
estimated to be about 0.2 percent for methanol
and nitrobenzene and about 0.1 percent in the
remaining cases. Values of @ or « are included
for interpolating or for extrapolating over a
limited range of temperature without materially
altering the accuracy. Additional data for these
substances are contained in sections B or C.

2.3. Chemical Formulas and the Order of
Listing Substances

Formulas for the inorganic substances are
written in the usual manner. The order of listing
compounds in section B is alphabetical according
to the symbols for the clements in these formulas
with consideration also given to the number of
atoms of each kind.

111




v INTRODUCTION

Formulas for the organic compounds are written
with carbon first and hydrogen, if present, second.
Symbols for all remaining elements then follow in
alphabetical sequence  The arrangement of these
compounds in section C is determined first by the
number of carbon atoms, secondly by the number
of hydrogen atoms, and finally by the symbols for
the remaining clements in alphabetical order.!

2.4. Estimated Accuracy of the Values
of Dielectric Constant

Values of dielectrie constant recorded in sections
B and C have an estimated accuracy indicated by
the number of figures retained.

(a) Values listed to four figures are considered
probably accurate to 0.5 percent or better.

(b) Values listed to three figures are con-
sidered probably accurate to 2 percent or better.

(¢) Values listed to two figures are considered
probably less accurate than 2 percent,
However, where lack of detailed information
makes any assignment of accuracy difficult or
where excessive rounding off is undesirable, an
additional figure is often retained which is not to
be counted in determining the probable range of
accuracy. Such figures are printed in smaller
tvpe as subscripts. They are also retained when
significant with respect to variations of dielectric
constant with temperature or to differences
between isomeric or other closely related com-
pounds in a series of measurements.

These estimates of accuracy were assigned
arbitrarilv after considerations of the investi-
gators’ apparatus and methods, precision, prob-
able purity of materials, and comparisons, where
possible, with the results of others.

! Exception is made for certain series of polymers (c. g., polysiloxanes)
which may be represented by the general formula (X)a or .4(X).B, where
n=1, 2,3, ete. The location of all compounds of such a series is determined
by the formula corresponding to n=1.

2.5. Variation of Dielectric Constant With
Temperature

Where feasible, the variation of dielectric
constant with temperature is represented by one
of the following equations:

e« =—a(t’'—1) (1)
LOgno €= Logm a—a(t' —t) (2)

where ¢, ¢, and a (or a if the value is followed
immediately by a in parentheses) are specified in
the table.  Occasionally other equations are in-
dicated in footnotes.

The range of temperature over which the equa-
tion is considered satisfactory appears under the
heading ¢, t,, This range was chosen such that
the deviations between the calculated and reported
values of e are not greater than one-fourth of the
accuracy assigned to e, Thus if € is listed to four
figures (discounting figures in smaller type), the
equation fits the reported data to 0.13 percent or
better over the specified range of temperature;
and, if ¢ is listed to three figures (discounting
figures in smaller type), the equation fits the data
to 0.5 percent or better. Values of ¢ falling out-
side of this range of temperature are listed at
selected temperatures.

2.6. Literature Reference in Table

All tabulated data are based on the references
indicated by numbers not enclosed in brackets.
The numbers refer to the bibliography following
the table. Some additional references not em-
ployed for one reason or another are enclosed in
brackets. These latter references are not in-
tended to be complete with regard to data pub-
lished for each substance but have been selected
on the basis that they probably merit considera-
tion in any revision of the tabulated data.
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A. STANDARD LIQUIDS

€ 200 ¢ € 280 ¢ a (or a)‘
Celtya Cyclohexane, . cociieieianiiienrsnrennsesanrsanncassones 2.023 2.015 | 0.0016
CCiy Carbon tetrachloride........ccoiiiivirnnniinnsnsnrennes 2.238 2.228 .0020
Celig BenzZene. . ..iiiiiiiitiitasrtetraniesarrtnocosnrrtrtanss 2.284 2.2 .0020
CaHaCl ChlorobenzZene. . .vvveitsvesceseensnsncesnnesnnsssnersns 5.708 5.629 .00133 (aq)
CoH(Cla I,2-Dichlioroethane......ccveienrniiiesnsciennncnsnncanss 10.65 10.36 .00240 (a)
CH,O Methanol......covivinninannnnsn 33.62 32.63 .00260 (a)
Caligh03 Nitrobenzene........cooiivieveninnrnncsennannsnnesosnnns 35,74 34.82 .00225 (a)
Ha0 L L} L 80.37 78.54% .00200 (a)
Hg Hydrogen. ......oieveniniieraenasnossnnscsseessnnansanos 1.228 at 20.4°K . 0034
03 OXYgeN. et iiiiciisttessoesnassroannnosrassnsncanssanan 1.507 at 80.0°K .0024

*The values of a or a given in this table are derived from data in the vicinity of room temperature and
They may be used to calculate valyes

are not necessarily identical with the values listed in Parts B and C.
of dielectric constant between 15° and 30° € without introducing significant error.

(1)




B. INORGANIC LIQUIDS
_]_ITL'.‘___- e
Substance € toC N i?gzu) Rt:ng: References
A APgON. .. vuvverensenareacensns 1.535 [-191 0.3¢ -191,-184¢ |93
AlBrg Aluminum bromide......oceeess 3.38 100 0.33 100,240 |226
AsBr, Arsenic tribromide......oneue 9.0* 35 ceee 17,20
AsCl, Arsenic trichloride.......... 12.6* 20 erese 14,17,20
AsHs ArSiNe. . eueveseerenssonnnnens 2.50 [-100 0.43 -116,-72 1183 [30]
Asl3 Arsenic triiodide...ccovueens 7.0% 150 sevsecsss Jevesasaes 120
BBr, Boron bromide........cveeeass 2.58 0 0.28 -70,80 |265
Bra Bromine....vcviecnverennsnans 3.09 20 0.7 0,50 64,87,226
o2 Carbon dioXide...ocosvaenssss 1.60° 20 vevenenes levevenans (139 [10,31]
Clz ChIOring. e eesesnrsecarensns 2.10; | -50 0.31 -65,-33 |193
1.91 1% 0.32 -22,14  |5,10,19
1.75 77
1.54 142
Cro,Cl, Chromyl chloride....ccoanness 2.6* 20 P e 1 1
D, Deuterium..seresecessnaennns 1.277 | 20°K 0.4 18.8,21.2°K | 249
D30 Deuterium oxide....oeeeonnees 78.25 25 (%) 0.4,98 ]210 [135]
Fa FIUOPiNg. veuveeevnaensannenns 1.5¢ }-202 0.19 -216,~-190 |193
GeCl, Germanium tetrachloride.,.... 2.43, 25 0.240 0,55 147
HBr Hydrogen bromide.....c..cous. 7.00 -85 0.26(a) | -85,-70 |[137 [296]
3.8 25 vevveneens feveniains J25
HC1 Hydrogen chloride......c.ene. 6.35 -15 0.288{(z) | —-85,-15 |173
12. -113 ceerenees eveeeenes 101,137,193
4.6 28 O P F 1
HF Hydrogen fluoride.......ecev.s 17¢. -73 veesanae |75
134. -42
1. -27
4. 0
H Hydrogen iodide.....covenssns 3.39 -50 0.8 -51,-37 |137
2.9° 22 ceveennes Jesrnienss |25
Ha HYdrOgen. ...eeeseenssessonses 1.228 20.4°K | 0.34 14,21°k |47,58,220,229,249
H30 Water...ooeueeseencscnsasneas | 78.54 25 (*) 0,100 {89,99,210,218 [50a,
. . 105,112,118,264]
34.5, 200 (v) 100,370 |28
H20, Hydrogen peroxide............ | 84.2 0 (®) -30,20 {291 [119]

¢ F=4x10° cycles/sec.
® £=3.6 x10° cycles/sec.
° At presure of 50 atmospheres.

4¢=-78.25 [1-4.617(1072)(¢-25) +1.22(10°8)(¢ - 25)2

-2.7¢10°8)(t - 25)3): av. dev. +0.0u%.

(2)

ce=78.54 [1-4.579(10°2)(¢-25) +1.19(10°%)

(¢-25F- 2.8 (10°°) (¢ 25)]

Ye€=5321/T+233.76 - 0.9297T +0.001417T*

-0.0000008292T 3.

Te=84,2-0.62¢+0.0032¢2.

s av. dev, 10.03%.




B. INORGANIC LIQUIDS—Continued

R

a (or ¢) Range
: - ¢
Substance € e X102 ¢t References
H,S Hydrogen sulfide............. 9.26 -85.5 tieranree ven 152
9.05 -78.5 veean cerecanse 165
He HO UM e et eerierennneennnanes 1.0556 2.06°K | evvviiis {eennnnn.. |46,72,73 [290)]
). 0559 2.30"
1.055, 2.63
1.0539 3.09
1.051¢ 3.58
1.048 4.19
12 10dine. . viieeennsossnnasens ”.1 118 “es . o .o 147
1. 140
13.0 168
NH,y Ammonia...cvieenenes N 25. -77.7 ‘e v fevesienns |152
22.4 -33.4 S e L
i8.9 5 saasnas cesnensss | 17D
17.8 5
16.9 25
16.3 35
NOBr Nitrosyl bromide........c.... 13.4 15 cveeenens cevesaee | 252
NOC! Nitrosyl chloride.....ccovsen 18.3 12 ceeencann [ aneneenas | 252
N2 Nitrogen.,....vocivneevannnes 1.454 {-203 0.29 -210,-195 | 54,205,229 L93J
NaHe Hydrazine.....cvvvnensraneses 52.9 20 0.2t{a) 0,25 123
N20 Dinitrogen oxide...cvieuraane 1.97 -90 veecennse | osenaeess | 11,93
1.61 0 0.6 -6,14 5
N30, Dinitrogen tetroxide......... 2.5¢" 15 veaseare fovenaanas |20
02 [0 - | 1.507 }-193 0.24 -218,-183 | 59,193,224
P PROSPROFUS. o vvevanernrnnensan 4.10 34 ceevenere fovenennes {126 [20]
4.06 46
3.86 85
PBrs Phosphorus tribromide........ 3.9° 20 ceesesere [eseseenns |20
PCls Phosphorys trichloride....... 3.43 25 0.8% 1:,60 |120 [1%,20,26]
PCls Phosphorus pentachloride..... 2.8s 160 vesenssna Joreeeenas | 120 {IO&]
PH, Phosphine...eevecsvsensarnnss 2.55° -60 sesreanss Jesoareaes |28
2.7,® -25
Pla Phosphorus triiodide......... 4.|1® 65 ceensenes Loveveanse |20
POC1, Phosphory! chloride.......... 13.5 22 cessnnsee [evenenses | 14,26
PSCl4 Thiophosphoryl chloride...... 5.8 22 I e 1
PbCl, Lead tetrachloride........... 2.78 20 tessersse Jeveannnse |65

Pf£=3.6 X10° cycles/sec.
flLiquid transition and discontinuity in variation of dielectric constant with temperatur® at 2.295°K.
Values reported in reference 290 agree closely with those listed.

955049 O - 51 - 2




INORGANIC LIQUIDS —Continued

B.
Substance 3
=
] 7] 2 e 3.52
3.48
S0Br, Thiony) bromide.........v00us 9.06
S0C! 4 Thionyl chloride....eesersn.s 9.25
$0, Sulfur dioxide....ivvveinvaren 17.6
15.08
18,
2.1,
80, Sulfur trioxide............. . 3.4
5,C1, Sulfur monochloride..... reene 4.79
502C); Sulfuryl chloride............ 10.0
Sblr, Antimony tribromide.......... 20.9®
SbCly Antimony trichloride......... 33.°
SbCls Antimony pentachloride,...... 3.22
SbHs Stibine..... [ 2.9,°
2.55"
Shi, Antimony triiodide........... 13.5°
Se Selenium,.....vvivevncesnonns 5.40
SiClg Silicon tetrachloride........ 2.4
SnC1, Tin tetrachloride.......... .. 2.87
TiCl, Titanium tetrachloride....... 2.80
YCl, Vanadium tetrachloride....... 3.05°
VOBr, Vanadium oxybromide.......... §.4d
3.6®
VoCt, Yanadium oxychloride......... 3.4%

3
a (or u) Range

tve «o? .1, References
e (%) s 125 (95
231

20 3.0 at 20 203

20 3.9 at 20 203 [14]
-20 0.287(a) | -65,~15 | 298

o |...... AU voo | 294

20 7.7 14,140 15,10,15 [iw;
154"

18 R I {97 {14]

15 0.146(a) ] -w1,15 |92 [1v,26)]

22 Ceeeean vveenees |26 L1407

100 cerenas 20

75 Ceeeren RSO BT

20 0.46 2,47 |08 [14
~-80 Cerenen 28
~50

175 cerean veeeees |20
250 0.25 237,301 | 209

6  f..... - R 1

20 0.30 -30,20 |65,124 [14,22,26]
20 0.20 -20,20 | 65,124 [22]

25 ceeeen veeees. |33
~70 AN T K

25

25 e S X

®£=3.6 x10% cycles/sec.
$Graphical data in the range 118°-350° show a minimum near 160° and a broad maximum near 200°,
“Critical temperature.




C. ORGANIC LiIQUIDS

a {or a) Range
Substance € tve i|°g e,. 32 References
G
ccl 0 Phosgene. ... cocaeinecncnanae 4.7,° 0 N EE T 52
4.3, 22
CCly Carbon tetrachloride......... 2.238 20 0.200 -10,60 146, 169,233,240a,
245,292
CN 40y Tetranitromethane....... 2.52, 25 feeenenen [eaeiianns 225 {26]
€0, Carbon dioxide...... cereenee . 1.60,° 0 feeeriiei il 139 [10,31]
S Carbon disulfide............. 2.641 20 0.268 ~90,130 |16, 146,188,196,204,
3.001 |-110 240a,292
2.19 180 (80,200,207 |
Cher, Bromoform. .....coeceaannen. - 4.39 20 0.105{(a) | 10,70 |97.156,160
CHCl, ChIoroforma .. oo ceeunecennnns . 4.806 20 0. 160(a) 0,50 |85,146,169
6.76 - 60 vevereees Jecneuaaus 70,94, 187 [36,80]
6.12 ~40
5.61 ~20
3.7, 111+ S [ PPN veeee |16
3.3, 140
2.9, 180
CHN Hydrocyanic acid......eeuuo.. 158., 0 ) ~13,18 }255 [39,76]
i, 20 0.63() 18,26
CHaBra Dibromomethane.......... 7.77 10 teesescee Jovecanann 97
6.68 40
CH, L1, Dichloromethane............. . 9.08 20 (1 -80,25 |94,285
CHal, Diiodomethane............... . 5.32 1Y R ceresnans 97 [12]
CHz20, Formic acid...ceviuinnnnnnn.. 58.5% 16 Jeceveienn |aeen veee |7 [4,27]
CHyBr Bromomethane...........ecco.- 9.82 0 () -80,0 9y [282]
CH,y Y Chloromethane........... 12.6 ~20 (1) -70,-20 |ou,123
CH, | lodomethane,........... cereas 7.00 20 ) -70,40  Jou [12,41,160]
CHaNO Formamide.......cocouvennen. .| 109. 20 72. 18,26 }270,280
CHsNO, Nitromethane................ .| 35.8, 30 0.189(a) | 12.92 |78,285 [41]
CHyNOy Methy) nitrate.............. ] 23.4° (- T (O AP I 1
CH, Methane.........coenuens i.70 |[-173 0.2 ~181,-159 {93
th,0 Methanol............ veeseee.. | 32,63 25 0.264(a) 5,55 ]218,264 [78,112,207]
4. e L T P R |
54, ~80
40. ~20

¢ £=4 x10® cycles/sec.
® £=3.6 x10° cycles/sec.
©At pressure of 50 atomspheres.

' Log,, € =2.199 - 0.0079¢ +0.00005¢ 3

1 €= (3320/T) - 2.24
ke = (3320/7) - 2.34

1¢=12.6-0,060 (¢+20) +0.0005 (r +20)*

me=(2160/T7) - 0.39

(=)




6
C. ORGANIC LIQUIDS—Continued
Substance € tog ? i?;zu) Rt:"‘g: References
CH N Methylamine...... TR - 10 0.26(a) -30,-10 123
9.4 25 cesecasnrs [sanerences | 268
)
C;Cl;0, Oxalyl chloride.......... 3.47 21 teeccceas feseananas | 107
C2Cle Tetrachloroethylene....... 2.30 25 0.20 25,90 100,196,279 [N‘]
Cally Cyanogen..... Ceceneesssanansn 2.5, 23 Jeeeeeenns cessesees |1W
CaHBri0 Bromal............ Ceeserasans 7.6" 20 P casens 27
CaHCls Trichloroethylene............ 3.4, calé  J......... cascnnans 45
CiHC130 Chloral..eeeveievenenenannan 4.9, 20 0.17(a) 15,45 W [y4,7]
7.6 — 40
4.2 62
C,HC1,0, Trichloroacetic acid......... 4.6 60  |......... cveceases |26
CaHCl, Pentachloroethane......... 3.73 20 tesneenas ceeseans 45,57, 156
C,HF30, Trifluoroacetic acid...... cee 39.5 20 -50. 0,28 297
26., L
CoHaBr€l  cis-l-Bromo-2-chloroethylene... 7.3, 17 [ 49
trans-{-Bromo-2- 2.5, 17 cveseveos Javeenn ... Y9
chloroethylene
CaH2Br, cis=1,2-Dibromoethylene...... 7.7, + S [ 148 [49]
7.04 25
trans-|,2-Dibromoethylene.... 2.9, [+ T (S [ 148 [u9]
2.8 25
C2H28r,0 Bromoacetyl! bromide...... 12..% 20 [ ceseen 17
CaHaBr, t,1,2,2-Tetrabromoethane..... 8.6 3 erensnsss feassasneas [26
7.0 22
CoHaCl, I,i-Dichloroethylene......... 4.6, 16 srsseenas (U9
cis-1,2-Dichloroethylene..... 9.20 25 ceeneenne Leieiinos 227 [45,48,49,148]
trans-1,2-Dichloroethylene,.. 2.14 25 cevesense Levveniens | 196,227 [us,48,49,148)
CaHaCl,0> Dichloroacetic acid.......... 8.2 22 ... S 26 [27]
7.8 61
CaHzCly  1,1,2,2-Tetrachloroethane.... 8.2, 20 S 53 [45,57]
Caliala cis-1,2-Diiodoethylene....... 4.4, 83 sesenes ve foceenen .. |48
trans-1,2-Diiodoethylene..... 3.1, 83 e B L
C,H3Br0  Acetyl bromide............... 16.,* 20 R P 114

s f=4 x108 cycles/sec.
n F=5Xx108 cycles/sec.




C. ORGANIC LIQUIDS—Continued

Substance € to¢ a (orza) Range References
x10 t.t,
CaHaC10  Acetyl chloride......ovuunn.. 16. 2 e 26 [7,17]
15.4 22
CoH3C10, Chloroacetic acide.ucevne.n.. 12.3 60 2. 60, 80 123 [181]
CaligCly t,1,1-Trichloroethane........ 7.10 0 3.6 -33,2 234
7.5, 20 tessesacs Jerancoaae 156
CaHaN Acetonitrile...cccovannnnanas 37.5 20 i6. 15,25 13,26,41,123
26.4 82
CaHaNO Glycolonitrile...ccvveeacenes 68.* 20 A E e 1 X4
CoHsNS Methyl thiocyanate........... 35.° 16 P O 17,18,22
Methyl isothiocyanate........ 19.,5* kL S O P 17,18, 22
CoH BrCl | -Bromo-2-chloroethane....... 7.14 20 0. 140(a) 10, 90 110
7.98 ~10
CaH¢Bry },2-Dibromoethane............ 4.78 25 0.60 10,55 12,144 ,156,199,272
4.09 L e 41
CH.Cl, 1,1-Dichloroethane........... 0.4 18 Jeeeeeeees Jerenenen. 1,27
1,2-Dichloroethane........... 10.65 20 F R P 138,170, 263
10.36 25
10.3,* 25 0.235(a) 10,55 123,133,254,272
12.7 =10
C,H N0, Ethylene nitrate............. 28., 20 P T 244
Cal 0 Ethylene oxide.....cocoueunne 13.4 =1 ceasanaas cheenanes 26
Acetaldehyde........c.cccn.... 214" 0 B N ALY
21t 2
C3H(0S Ethanethiolic acid........... 13.* 20 - ] ceveraaas 17 [18]
(Thioacetic acid)
CaH 0, Acetic acid..uuvvncuiennnnans 6.15 20 feereeenen [o-- ceraas 96,207 {7,181
6.29 40
6.62 70
Methyl formate...... ceecesaee 8.5 20 5. 0,20 7,26
CaHgs8Br Bromoethane..........c.voc... 9.39 20 0.196(a) | —30,30 34,70,9% 127,272
16.1 -90 [207,228]
13.6 - 60
C M50t Chloroethane......c.ccvvuvenns 6.2 170 veesssses Joceaaeaas |16
6.0, 179
5.1, 183
4.6, 185.5"
CHgCl0 2-Chloroethanol..........c..e 25,4 25 R Ll
(Ethylene chlorohydrin) 13., 132

& £f=4x108 cycles/sec.
bCritical temperature.
* Value chosen to conform with the remainder of the tabulated data for this substance.




C. ORGANIC LIQUIDS—Continued

a (or a) Range
Subs tance € toC i0? ¢, t, References
C ! lodosthane........ccooueenenn. 7.82 20 0.150(a) | -20,70 |81,207 {7,12,160]
12.3 -90
10.2 -50
CaHgNO Acetamide............. crennee 59.* a3 cenecsees |aeneeenns |IT
Acetaldehyde oxime........... 3.0 23 cenraense ceeraceae 26 [17,27]
C,H N0,  Nitroethane......... ceeseeess | 28.0, 30 .y 30,35 |295 [1¥]
C H MO, Ethyl nitrate......ccccvnnee 9., 20 9. 0,50 7,17,26 {8, 14
C,H N0 N-Nitrosodimethylamine....... 53.4 20 R [ 17
C.Ha0 Ethanol........ cesess sesseane 24.30 25 cvcasnese Jeonnaanas 1,178
24.3" 25 0.270(a) -5,70 111,112,207
41.0* -60 0.297(a) |-110,-20 J8i [9]
Methyl ether........cc00uuaee 5.02 25 2.38 25,100 |16}
2.97 1o
2.64 120
2.37 125
2.26 126.1
1.9 127.67
((:2I|“¢)Si)'l
n=4§ Octamethylcyclotetrasiloxane.. 2.39 20 eoresssne Jaseeveaes | 266
n=% Decamethylcyclopentasiloxane 2.50 20 seenean wo Jaceeeean. (266
n=6 Dadecamethylcyclohexasiloxane 2.59 20 ]...... R vees | 266
n=7 Tetradecamethylcyclo- 2.68 20 P T & {1
heptasiloxane
n=8 Hexadecamethylcyclo- 2.74 20 ceesasacs |osacaness |266
octasiloxane .
e £
¢ 4,0, Glycol .(‘k.*.b,\.l: ST T 1 25 0.224{a) | 20,100 |112 [26,131,142,236]
CoHa0,5 Mothyl sulfate............... 60., - 30 cevreonee fevoneaans 1122 [17,26,43]
48., 0
42.4 20
C2tls S Ethanethiol...... Cesaaae feees 6.9 15 ceseveces Joransaoae J236
Methyl sulfide......... ceveae 6.2* 20 {...... eee Jovenaanes |17
C.H,N Ethylamine...... creees ceevane 6.94% 10 () -20,10 123 [1v]
Dimethylamine....c.coceevnee. 6.32 0 eveasssea Jovecconan 268
5.26 25
CaHaN2 1,2-Ethanediamine........... . 4.2 20 0. 10,27 199

s F=1x10% cycles/sec.

°e€=6,94

-0.036(¢~10) +0.0004(¢- 10)?

PCritical temperature =126.9°C.
= yalue chosen to conform with the remainder of the tabulated data for this substance.

44*—'.-.-lllllllIlllllllllllIlIllllllllllllIllIlllllllllllllIllIllIlllllllllllllllllllllllllllll...-...--J




C. ORGANIC LIQUIDS—Continued

a (or a) Range
Subs tance € toC £|03 £ty References
Cs
CsHaNy Malononitrile......... cieeen . 46.° 36 veeesvens | tecanann .| 18
CsKeCl20 I,1-Dichloro-2-propanone..... . ," 2 Rl I K4
CyHyBr 3-Bromo-i-propene......... .o 7.4 I ceverasce | cenceneas 126
7.0 9
CoH Br0, a~Bromopropionic acid........ 1ho" 21 cemensena | veaeenesa |27
CyHaBry 1,2,3-Tribromopropane........ 6.45 20 f..... veee | eenoancas | 248
C3HsCl 3-Chloro-1-propene..... caeees 8.7 I I KT e 26 [27]
8.2 20
CyHgCINg04 3-Chloro-1,2-propanediol 17.5 20 cesssnace | eavacenas | 248
dinitrate
CsHsCl0 |-Chloro-2-propanone......... 30." 19 I I & 14
3-Chloro-1,2-epoxypropane.... 25.4 ( eeeenans teenceees 26 [27]
{Epichlorohydrin) 22.4 22
CoHsC10, Ethyl chloroformate..........| 1i.o* 20 R S KT A Fa
Methyl chloroacetate......... 12.," 21 cevessnens |aeaeen vee | 27
CyHsCloNOy 1,3-Dichloro-2-propanol 13.5 20 ceesserce [ ennaneaes | 244
nitrate ’
CaHsCly 1,2,3-Trichloropropane...... . 7.5" 20 RITITH RETETRETEE K 4
CaHy!l 3-lodo-|-propene......coce0en 6.1" 19 1..... I T § 14
CsHgh Propionitrile......... ceeeees 3., 0 ceneee cos Jenaneeees §13,17,26
27.. 20
2., 50
CoHgNO Lactonitrile...c.cicncevecesa 38.* 20 ]..... PR T i b |
CH NS Ethyl thiocyanate............| 34., 3 veveerese L eeeaiaa 126 [17,18,22]
29., 21
Ethy) isotniocyanate......... 23., 2 cececnvee |eeeesaaas 126 [17,18,22]
19.4 2i
CaHsNy0, 1,2,3-Propanetriol trinitrate 19.5 20 cesessens foaaaneeas J264
(Nitroglycerin)
CM, Propene..... cresecnanns ceenne 1.87, 20 Jaieieenes cesesnens | 161
1.79, 3
1.699 65
1.53, 85
144, 90
1.33, 9t.9"
CaliaBra 1,2-Dibromopropane........... 4.3" 20 cveevesse fevteasnna |27

* £=4 x)10® cycles/sec.
b £=3.6 x10® cycles/sec.
hMcritical temperature.
™ F=5x10® cycles/sec.




10
C. ORGANIC LIQUIDS—Continued
Subs tance € 1o¢ a (orza) Range References
x|0 t,.t,
CaliaCl, |,2-Dichloropropane.......... 8.93 1 I R ceanenn (07
2,2-Dichloropropane.......... 10.1, 20 0.247(a) | - 33,20 234
CsHaN20g |,2-Propanediol dinitrate.... 26.4 (N IR caees | 244
|,3-Propanediol dinitrate.... 19.9 20 tessnses Jacavanaen 244
CyHa0 2-Propen-l-ol {Allyl alcohol)| 2i.4 [T R .27
ACOtOne. ..ccveeecnenncancnnns 20.7o 25 0.205(a) } —60,40 35,240,274
,207)
17.7 56 B I .
Propionaldehyde.............. 18.,* 17 vervenens |eeneieea 17 [W]
Callg 02 Propionic acid....... ceserene 3.30 10 cerenaaes ceveneess | 149 [1,7,27]
3.44 40
Ethyl formate.......ccnuuvennn 7.1, 1 IR ... | 160 [1,7)
Methy! acetate............... 6.68 25 2.2 25,40 63,260
C3He O3 dl-lactic acid.....ceuv.... ] 22, I O 4,8 [7]
C,H,Br I-Bromopropane........vvveees 8.09 25 3.35 1,55 272
2-Bromopropane. ... ....ccacnne 9.46 25 $.40 1,55 272
16.1 -85 cesunases ceneesea J2H
C,H,Cl I-Chloropropane........ccuese. 7.7° 20 S TN . |27
C4H,C10, 3-Chloro-1,2-propanediol..... 37. 3 R aeee |26
3i. 19
Cyli, ¢ I-lodopropane......cceveuene . 7.00 20 creecnnae |eveeean.. | 242
2-10dopropand......ccceecnnas 8.19 20 ceesccnne |acaeannns 242
CaH N0, I-Nitropropane......ccccncuns 23.2, 30 10.1 30,35 295
2-Nitropropane.......c.ceu... 25.5; 30 10.9 30,35 295
Ethy| carbamate (Urethan).... 4.2 50 5.2 50,70 123 [1¥]
Isopropyl nitrite............ 12.° 19 cessescas [oosannsas {1
CH,M0;  Propyl nitrate...........o... | 135" 18 B P 1L
Calig Propan®. .c...cceveeeeronscaces 1.6\ 0 0.20 -90,15 172
C3heD 1-Propano)....veernesseneenne | 201 25 0.293(a) | 20,90 |112,222,279
[w1,51,157,177)
38. -80 eesrecace Josecannes |9
29, -3y
2-Propanol.....cccenvennennann 18.3 25 0.310{a) | 20,70 112,222 [157]

s £=4 X 10% cycles/sec.
b £23.6 X100 cycles/sec.
n £=5X|08% cycles/sec.




C. ORGANIC LiIQUIDS—Continued

Subs tance € t°C ? i?;;a) ::?3: References
C3ls0a 1,2-Propanediol.....coouuunns | 32,4 20 0.27(a) [at20 232 [i42]
1,3-Propanediol....c.ccuueensn 35.0 20 0.23(a) Jat20 232
2-Methoxyethanol............. 16.6 20 O T, 261 [115]
Dimethoxymethane (Methylal).. 2.7* 20 R . .o | 17
CyHe 0, Glycerol......... ST B T X 25 0.208(a) 0,100 |40,112,185
' o - - - {38,103, 142,177]
C4Hy B804 Trimethylborate.............. 8.0* 20 ceensseen |eoanannas P17
Cyligh Isopropylamine....ooveeunnsn. 5.5° 20 U P T
Trimethylamine..........c.... 2.4% 25 0.52 0,26 {268 [i¥]
cll
CeClq Hexachloro-i,3-butadiene..... 2.55 25 cessnsese Jesnaanass | 279
CeHa04 Maleic anhydride............. 50." 60 A P R 14
CoHoNg Succinonitrile....cccveennn..| 56.5 57.4 cerrennes | eveeneee. Y199 [14,17]
53.6 67.7
52.3 78.2
PYrazZing..cocesuravarennnsnns 2.80 50 esceeness Jossenaess |153
C.H 0 Furan....civeiiieinnnnecnaens 2.95 25 ceessesse facansaans 128
CalteS Thiophene....eovenierrnrnnnnns 2.76 16 creeceees forenenaes | 12,283 [18]
C,HgC130 a,a,a-Trichlorobutyraldehyde 10.0" 18 ceesans o fJeceeeneea t27
(Buty)l chioral)
C.HgC140, Ethyl trichloroacetate....... 7.8 20 2.8 2,60 26
C gl Crotononitrile? (bp 108°C)... 36.4 ca20 tevecnces Joesasannas | U8
Crotononitrile (bp 122°C)... 28., ca20 ceneanase |eeeneeees JUB
Pyrrole....c.ceieevecencennnne 7.48 i8 cacacesss foeveasses |71
CelighO; Methyl cyanoacetate.......... 28.," 20 B P B T/
C HgNS Allyl isothiocyanate......... 17.;‘ 18 ceesvenes leenena.. |18,22
CilaCl,0, Ethyl dichloroacetate........ H.s 2 P P £ {3
10.4 22
CHq0 Vinyl ether........cc.cu.... 3.9 20 ceveesese [aeeenneaa fl21
Ethoxyacetylene.............. 8.05 25 R e P14
C Ha0y Acetic anhydride............. 22., | ceesssens loveeaene. |26 [17,27,166]
20., 19

s f=4 x10% cycles/sec.
b f£=3.6 xX10% cycles/sec. ~f
n£=5x10% cycles/sec. ‘
S cis-trans isomers,

955049 O - 51 - 3 Z \ ¥ e -‘\




C. ORGANIC LIQUIDS—Continued

Subdstance € ¢0C e ,(‘T;,a) ::"t’: References

CoH,Br |-Bromo~|-butene® (bp 95°C).. 5.8 ({ca20 N P 1 ]
I-Bromo~|-butene® (bp 86°C).. 5.05 |ca20 B e L ¢
2-Bromo-2-butene’............ 6.7, |ca20 ceeveeans Jeaeeenan. |48
2-Bromo-2-butene®............ 5.3, |ca20 B I L 1]

C,H,B8r0, a-Bromobutyric acid.......... 7.2° 20 conecnene |eenaaann, 27

C H:C10, Propyl chloroformate......... b g 20 PO P k14
Ethy! chloroacetate.......... 11.." 21 cesnensea eoneaeaes {27

CulaN Butyronitrile.eeceeueaena.ns ] o20.,° 2i TR P Tk
Isobutyronitrile......ccoeeee | 20.,° 24 B PP 1K)

C liyBry;  meso-2,3-Dibromobutane....... 6.24, 25 vesenerne Jeoeenones [238 [189]
dl-2,3-Dibromobutane......... 5.75, 25 ceenesnes cevenn... |238 [i8Y]
1,2-Dibromo-2-methylpropane. . 4" 20 ceessnees Jocraneaas 27

CoHaCly j,4-Dichlorobutane........... 8.90 25 3.07 1,55 272
1,2-Dichloro-2-methylpropane 4.0 -100 cesaseecs fecesscace |247

10.8 - 60
8.74 -20
7.22 20

CHgC1,0 B, B'-Dichlorodiethyl ether.,.. 2i.2 20 O P 1111

CiMoN30s | 3-Butanediol dinitrate.....| 18., 20 AR P F T
2,3-Butanediol dinitrate..... 28.4 20 wesssssss {eaasccaas |24

C 1,0 2-Butanone........ceeeeeeen.. | 18,5, 20 0.207(a) { -60,60 {240 [41,84,123)
Butyraldehyde.....cccvenacens 13.4% 26 eeesnesne |seceances |WI

10.8 77
C. B0, Butyric 8Cideccoureeanccannn. 2.97 20 -0.23 10,70 196,149 [2,7]
isobutyric acid...cceveennen. 2.m 10 cesvnnenn Joveneneo. [148 [2,7]
2.73 %0
Propyl formate............... 7.7.* 19 U P tA)
Ethy!l acetate................ 6.02 25 1.5 at25 8,63,276
5.3 n” eecsnsess fevecscces 141
Methy) propionate............ 5.5 19 censsnnes Jueesnanss }27
l,4-Dioxane...ccccveveencaens 2,209 25 0.170 20,50 fuy4, 156, 196,230,231,
240a, 258,274,276
C la0, P-Hydroxyethy! acetate 13., 30 weveceoes Josencenes }26)
(81ycol monoacetate)

s Fay4 X108 cycles/sec.

b £23.6X10° cycles/sec.

n £25Xx|00 cycles/sec.

Y cis-trans isomers.
*8r and CHy trane.
®Br and CH, cis.




C. ORGANIC LIQUIDS—Continued

o a (or a) Range
Subs tance € toC X102 t,.c, References
C HgBr |-Bromobutane......ccocenennn 7.07 20 0.150(a) 10,90 97,243,272
(N -90
9.26 -850
7.88 -10
|-Bromo-2-methylpropane...... 7.18 25 2.8 1,55 272
2-Bromobutane......ccceveenen 8.64 25 3.30 ,55 272
2-8romo-2-methylpropane...... 10.1g 25 5.20 - 15,55 213,243,272
ColigC? {-Chlorobutane...... tenenesae 7.39 20 0.173(a) | — 10,70 97,242
12.2 -980
9.9 ~50
9.07 -30
j-Chloro-2-methylpropane..... 12.2 -120 wecacenss | eceaanaas | 207
10. 1 -89
7.87 -38
6.49 L}
2-Chloro-2-methyipropane..... 10.95 0 0.225(a) | —23,30 109,213
Colgl 1~10dObULANE. oo vvuvernennrnnn 6.22 20 0.138(a) 0,80 |41,97,242
8.89 - 80
7.53 -40
4.52 130
I~lodo-2-methylipropane....... 6.47 20 ] ..ee... PR I es 242
2-10d0Propane...cseeasvecnsce 7.87 20 vecesscos | coecacnss | 242
2-lodo-2-methylpropane....... 8.42 20 veeesscoa | aeeranves | 2U2
10.5 -33 tecoccoce | sceaanaes {213
C H N0 2-Butanone oxime............. 3.4"° 20 ceeenens A N E 14
Morpholine.......cvceuvevnnan 7.33 25 wecesssse | aeaccsves | 225
C H NO, Butyl nitrate.........cv.n... 13., 20 cesevscse | anacns oo 244
Isobutyl nitrate........-. 1.,° 19 veeveceae | aerenaann 1
CiiioHg  Diethyl mercury...ccouvenene. 2.3 23 vevevenen | enaanaaes 17,22
Coll150 l~Butanol..cccvcveerenncennes 17.8 20 0.300(c) | -vo0,20 81,222,278
17.1 25 0.335(a) 25,70 279
8.2 i18 P e A 1
2-Methyl-l-propanol.......... 17.7 25 0.377(a) 20,90 12,85,103,112,222
34. -80 cesccrese Jeececases |9
26. -34
2-Butanol.....cccieevaccconnas 15.8 25 cesnasass ceesesees 1222

bf£=3,6x108 cycles/sec.
n f=5x)08 cycles/sec.




1)
C. ORGANIC LIQUIDS—Continued
Subst ¢oc a (or a) Range Ref
ubstance € XI(): t;'tz erences
C.H,oo—Con.
2-Methyl-2-propanol.......... 10.9 30 cverneae ceseeana. | 109 [43,112,182,
8.49 50 157,261
6.89 70
Ethy) sther........... ceeeens 4.335 20 2.0 at 20 12,35,62,96,251
4.34x 20 0.217(a) { -40,30 |207 [36,80,143,187]
10.4 -116 S 180
3.97 40 0.170(a) | 40,140 {i6 [(5,19,79]
2.12 180
I.8g 190
1.53 193.3"
Col 1002 f,4-Butanediol...u..... ceeeen 32.4 5 Cerrenens cenraeene [236
30.2 30
Cell 1002 i, 1-Dimethoxyethane.......... 3.49 20 J..... eese [roessenee 298
Celi 0058  Ethyl sulfite...oevieeenennn. 17.4 I veveoneae Jennenean. |26
15.4 20
13.7 50
C.H,00, Erythritol (1,2,3,4- 28., 120 {...... vee Jovaaann .. 130,182
Butanetetrol)
Cili1004S  Ethyl sulfate........occu.... 29,2 20 0.24{a) | -25,20 122
CH,,S I-Butanethiol....coveunnnn.. 4.95 25 Ceeeenes N LT
4.59 50
Ethyl sulfide...oceeeevueenn. 5.72 25 I I 1T
5.24 50
CH,02Zn  Diethyl zinc............ cecee 2.55 20 R veee | 132
Caliy oM Butylaming....ovovvecneennen. 5.3° 21 I T I 1Y
1sobutylamine.....coeeeuune.. y.y® 21 IO T I
Diethylamine.....ccoeeenennn. 3.6° 22 ceeenanee Joveanenas 114,22
C,Hy0,8i Tetramethyl silicate......... 6.0° jca20 O I §
Cs
CsFely Iron pentacarbonyt......... .e 2.60 20 cesesenas fonsensess J1IY
CsH 0, Furfural..eeeeeecenaneseacens 46.4 { ceevesens [oeeeanes. (26 [7]
¥l., 20
M., 50
CoHgN PYriding. e iveanieicinannnss 12.3 25 cevensoen |aeeesna.. 161,653,159 [166]
9.4 1e ceevvanee |onnenns e W
CaH, N0, Ethyl cyanocacetate........... 26., 20 ceessnars |ecvavnseae |7,17,26
a~Cyanoethyl acetate......... 18.,* 20 vecesasas Jovanaana. |17

& £=4x 108 cycles/sec.
b £=3,6 X108 cycles/sec.
hCritical temperature.
* Yalue chosen to conform with the remainder of the tabulated data for this substance.




C. ORGANIC LIQUIDS—Continued

Substance € toC a (0’,0) Range References
10 Loty

C M, 1,3-P-~+adiene®...o.iiiiee.. | 2.32 25 Y P T I K
2-Methyl-|,3-butadiene...,.. 2.10 25 0.24 -75,25 129
(1s0prene)

Cullg0 Cyclopentanone.......co0cves (6.4 -6l tessvsnensafsanansasee| 237

CaHa0y 2,4~Pentanedione. .....coven | 26.,0 20 corssasnnc]ennaaneaed] 7,17,18
(Acetytacetone)

Csls0, Dimethy! malonate........... | 10.,° 20 R P Y AT A

CoHgoBro, a~Bromoisovaleric acid...... 6.5 20 IR I I 14
Ethyl a~bromopropionate..... | 10.o 2 cierineens]eneeen.| 26 [27]

9.3 22

CgHigCl0, 1sobutyl chloroformate...... 9.I" 20 I T 1 4
Ethyl a-chloropropionate.... | 10.," 20 PPN TR i 1 4

Colig10, Ethyl B-iodopropionate...... 8.6" 2 A P I 1

ColoN Valeronitrile........000e0us 17. 4° 2i sevsassnsefosessreces] I3
Isovaleronitrile............ | 18.4® 22 R EETT IR I k]

Colyo 1-Pentens.....ccovvuneeeneaes | 2,100 20 ceennreniafonseaenand | 248 [151]
2-Methyl-|-butene.....cccuus 2.197 20 cveesnrasaloeceersaaas | 248
Cyclopentane.......cconv0eee 1.965 20 e P 1 T
Ethylicyclopropane.........un 1.933 20 eeanscosns]reacnennss | 248

CalyoBry 1,2-Dibromopentane.......... 4.39 25 sesssnsscefesscrscens] 150
dl-erythro=2,3«...vuvuuenn.s | 5.43, 25 verernenenfoeeiiiiia | 238 (150]
Dibromopentane
dl-threo=2,3=c.cciverneanans | 6.50, 25 R R F 1
Dibromopentane

C Cyclopentanol........oocuuus | 184, 20 0.38(a) [at20 232

25. 4 -~ 20 B I XY/
2-Pentanone........ooeenunes | 15.4, 20 0.195(a) |-40,80 240 [7,84]
22.0 -60
3-Pentanone.......ovevaeenns | 17.0, 20 0.225(a) 0,80 240 [7,84]
i9.4 -20
19.8 -40
Valeraldehyde.........oovaas | 10,8 17 NP T Ay

Cghi1003 Valeric acidiceovrenensannns 2.64 20 cenessuses fesecanenes | 2,7,27

Isovaleric acid..ccvvvvanase 2.6, 20 cecevesroe Jocovnasans | 7

S f=4 X108 cycles/sec.
®£=3.6x10°% cycles/sec.

" f=5X10° cycles/sec.
Mixture of cis-trans isomers.




C. ORGANIC LIQUIDS—Continued

o a (or a) Range
Substance € toC X102 t,0t, References
Colly 00g—Con. ) i
Isobutyl formate............ 6.4, 19 N P F T
Propy! acetate.........c.....| 5.69 19 0.8 at19 7.8 [27]
Ethy) propionate............ 5.65 19 i.8 at|9 7,8
Methy!l butyrate.........s.0. 5.60 20 sessssvas |ecarenens 127
oMy o0 Diethy! carbonate........... | 2.82 20 veveeenes Joneeaanas 298 [7,22]
Caliyq Br t=Bromopentane.........cuvue 6.32 28 0.152(a) | - 45,55 211,272
9.90 -90
|~Bromo-3-methylbutane...... 6.05 20 2.3 -18,23 212
10.2 - 107
8.04% - 56
4.70 120.6 cesessane | eseseiaee | WHI
2-Bromo-2~methylbutane...... 9.1» 19 cevensnes Joesenaaee |27
CaH12C) I-Chloropentane......cvveres 6.6 i secssenss Joeveanaas |2
}~Chloro-3-methylbutane..... 6.05 20 0.160(a) | -40,23 47
10.0 ~100
8.63 -70
2~Chloro-2-methylbutane..... | 12.3 -50 0.32(a) -77, - 50 247
9.3 16 tenvenvee foeeranees |2 [27]
Cylys F I~Fluoropentane........ccaue 4.2¢ 20 ceesnssee fevnesenss 1203
2-Fluoro-2-methyibutane..... 5.89 20 cecsnvens foveeasaes | 243
CoHaa ! (~lodopentane......ccaneesee 5.81 20 Weesveess §eveenance J202
1-lodo-3-methylbutane....... 5.6 I8 Cesssaces fosavensee |27
3-lodopentane......co00s00ae 7.43 20 sevsneeas [rvenennas 242
2-lodo-2-methylibutane....... 8.19 20 veareaney [ovesnanns |282
Cyliy, N Piperidin@.cecseecescnsances 5.8% 22 vesereass freccssess (18
CoHy N0 2-Pentanone oxime.........us 3.3 20 veesveses Joeernoeee {27
Cglly MOy Amy) nitrate......ccv0nnenne 9.0n 8 vesssanes Josoaerees (22
(bp 140-1450C)
Coliys n-Pentane......o.iierineenes | 1,844 20 0.160 -50,30 |88
2.011 -9
1.984 -70
2-Methylbutane......co0vsnes 1.843 20 eeoesasse Jesseraess }196

S F= 4 X{0% cycles/sec.
b £=3.6X10% cycles/sec.
nf=5Xx(0% cysles/sec.




C. ORGANIC LIQUIDS—Continued

a (or a Ran
Subs tance € t°C £|°, ) 'x'g: References
CoMy o0 F-Pontanol...ccuevaeraanne | 13.9 25 0.23(a) 15,35 | 142,177,222 [9]
3-Methyl-i-butanol.......... 4.7 25 tesesesne fesnenaves {81,51,63,27¢
5.8, |132
2-Methyl-2-butanol.......... 5.82 | 25 civeerers Joeennane. |50,85,276 [261]
CoMia0s S R PO " X 20 cerennnne feeeeneees {131,102
Colty oS 1-Pentanethiol..coeeueennnns 4.55 25 verieneen feaeeveess (180 [1w,18]
.23 50
CalyaS, Tetramethylthiomethane...... 2.82 70 sessveess Fovenviaa. [250
fe(seny) ]
CgHy aN Amylamine (bp 950C)......... 4.5% 22 e T L
Ce
Coll(BrCl | -Bromo-2-chlorobenzene..... 6.8, 20 sevensses [oraraaaas |83
|-8romo-3-chlorobenzene..... 4.5, 20 svsesssee feesesaaas |83
Coll 8ry o-Dibromobenzene.... ... v 7.35 20 seecesscs |reaaseaas |55,83
m=Dibromobenzene............ 4.80 20 cessvesss Joeseasess |55,83
p-Dibromobenzene......cn0ene 2.5, 95 sssesasss Joeseeeanes |58
CeM CINO,  I-Chloro-2-nitrobenzens..... | 37., 50 versvenns foereaeess |176 [32]
3.4 80
27.4 110
23. 4 140
21.4 163
I-Chloro-3-nitrobenzene..... | 20., 50 ceeencens Joeeseees. 176 [260]
8., 80
15, 1o
14, 140
13-4 160
|-Chloro-4-nitrobenzene..... 8.0y 120 0.16(a) 85,160 |[I176 [32]
Coll(Cls o-Dichlorobenzene.....couvus 9.93 25 0.194%(a) 0,50 69 [53.55,“.!79]
m-Dichlorobenzene........... 5.04 25 0.120(a) 0,50 |e9 [s5,61]
p-Dichlorobenzene........... 2.4 50 0.i8 50,80 |s5,9 [61]
Colyls o-Dijodobenzene.......cc0.0s 5.7 20 P PR 1)
m=Dilodobenzene......cce0us .24 25 tedcocoss Joeacseanos {55
p-Diiodobenzene...cccaeennns 2.8, 120 veessnsse Jossessens (55
CollgBr 5.40 25 0.115(a) 0,70 60,61,86,194,272

8romobenzene........c000000n

bf=8.6 X 10% cycles/sec.
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C. ORGANIC LIQUIDS—Continued
a (or ul Range
Substance € t9oC £|0’ ".?3 References
ColyCl Chlorobenzene......ovccvesnne 5.708 20 P ... | 60,138,170,251
5.621 25
5.71 20 0.130(a) 0,80 41,69,70,36,123,133
7.28 - 50 187,194,207
6.30 -20
4.21 130
CallsCl10 o-Chlorophenol....coeverensnas 6.314 25 2.7 25,58 57,61,26}
p-Chiorophenol....ocvvvanunes 9.47 55 3.7 55,65 61,261
C H4F Fluorobenzene.......ccvvuueas 5.42 25 vessessae Faosneenss | 163,255a 83
4.76 60
Caltgl lodobenzene......covvvennnens 4.63 20 ceresnee Jeveeaenas | 243,83
CoHaNO, Nitrobenzene.......cocvueuses | 34.82 25 0.225(a) 10,80 85,138 [lz.sa.ul,
78, 141,194,251
20.8 130 0.i6u(a) | 130,211 |207
24.9 90
22.7 110
Coli N0, o-Nitrophenol.......covieveen | 174, 50 6.4 50,60 261
Cally Benzene.......cctrie0cnannann 2,284 20 0.200 10,60 12,77,138,190,250a,
263,273,283a,292
2.073 129 ceeaesrses | sesceeass |16
1.966 182
CallgBrN m-Bromoaniline....ioeevenenne 13.4" 19 sessvorss fooessreas 127
CalaCIN m=Chloroaniline....cceveaennee 13.," 19 IR T K 14
ColigClg a-Hexachlorocyclohexane...... 4.7, 156 e T k14
(mp 1560C)
CellgNy03 o-Nitroaniline.....covvvvanes | 3., 90 3. 90,110 |260
p-Nitroaniline.....oonuvvuees | 56.y 160 6. 160,180 |260
Callg0 PRENOl.veeeeerenserronsennnns 9.78 60 0.32(a) 40,70 61,123,145,
194
CohoN ANiling.ciereeeenarsrsrnnnsns 6.89 20 0.148(a) 0,50 |6,66,122,159,171,251
5.93 70 teceaccre Jasnaaeeas | 198
.54 184.6 veeeorens [aeneseass Wt [38]
2-Methylpyridine (a-Picoline) 9.8® 20 ceveesree Pavennoess |18
Calle |,3-Cyclohexadiene....cc..... 2.64 -89 seessssse Jenvsaaones | 237

bf=3.6x108 cycles/sec.
" f=5x108 cycles/sec.




C. ORGANIC LIQUIDS—Continued

a (or a) Range
Q ¢
Substance € toC 102 6.1, References
CollaN; Phenylhydrazine............. . 7.2 23 | eeveeiand] cereeas 12 [22,27]
2,5-Dimethylpyrazine......... 2.43, 20 0.13 20,50 153
. 2,6-Dimethylpyrazine..... 2.65, 35 0.30 35,65 153
Calg0y I,4-Cyclohexadione........... 4.4, 4 T O 237
CaNoCl20  cis-Ethyl S-chlorocrotonate.. 7.6, 18 [ eeeeenene] cnenaenas 49
trans-Ethyl [-chlorocrotonate 4.7, - 2 Cerrenen. | U9
Callyo Cyclohexene.,..... ceseenanes .. 2.220 25 {eeeeeenn .. veeees .| 27t
2.6, - 105 N T 237
2,4-Hexadienet.......... 2.22 b1 J I 130
2-Methyl-i,3-pentadienet,, ... 2.42 4T S 104,130
3-Methyl-|,3-pentadienet, ., 2.43 25 R 104,130
4-Methyl-}, 3-pentadiene", ..., 3.16 S £ T R TR 129,130
2.84 - 25
2.60 25
2.49 50
2,3-Dimethyl-i,3-butadiene... 2.10 25 0.17 - 50,50 129,130
Cally o0 Cyciohexanone..........co.vn| 18.3 20 ‘e veesee | 35,98
19.¢ - 40 T BT ved | 237
y-Methyl« -penten-2-one...... 15., [ P 232
(Mesityl oxide)
15.,¢ 20 R T 7
Butoxyacetylene..... veesen eee 6.62 17 [P I veserns 257
Colly 00, Ethyl crotonate.............. 5.4" 20 seee-nane [ 27
Colio0y Propionic anhydride..........| 18.4" 16 ceanes . 27
Ethyl acetoacetate....... 15.,* 22 N T 7
Colly 00, Diethyl oxalate.............. 8.1 b2 I N YT TTR TN i 4
Dimethyl succinate........... 5.1 20 P oo |32
CeM,,Br  Bromocyclohexane.............| 7.92 25 0.140(a) 1,65 | 272 [98]
., - 65 teeveres d aeesaren, | 237
C4H,,Br0, dI-threo-2-Acetoxy-3-........ 7.4, 25 N Y 238
bromobutane
di-erythro-2-Acetoxy-........ 7-26, 25 seassvans . cecensaes | 238
3-bromobu tane
Cf=4x108 cycles/sec.
nf=5x108 cycles/sec.
‘Mixture of cis-trans isomers.
“Some polymerization at the higher temperatures.

955049 O - 51 - 4
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C. ORGANIC LIQUIDS—Continued
a (or a) Range
Substance € ¢9C X102 .t References
Cqlly, Bro; —Con.
Ethy! a-promobutyrate........ 8.o" 20 R T b 1
Ethy! a-bromoisobutyrate..... 7.9n 20 PR T ¥ 14
Celly, C} Chlorocyclohexane, ........... 7.6 25 conrresse fovaeeen. |98 )
10.4 -47 cevrenens |eveienna |237
Cel 4 C10;, Isocamyl chloroformate........ 7.8° 20 e YOI b 1
Colly (N isocapronitrile.....onvuvnnea | 15,40 22 B I N K
CoH,, NO Cyclohexanone oxime.......... 3.0, 89 cveensaes foveaneae. 1237
Coll, NS Amy! thiocyanate............. i7..® 19.5 teseanana ceeenese |18
(bp 195°C)
CoMyg Cyclohexane......cvveeanernes 2.023 20 0.160 10,60 81,146,188,190,196,
259,292
Methylcyclopentane,....cc0ues 1.985 20 P I 1 t ]
Ethylcyclobutane............. 1.965 20 cevsasnce fesaaenoes | 248
cis-3-Hexene........cco0vnuen 2.062 25 cevesesse faosneesss 1239
trans-3-Hexgne.....oe0ieeeess 2.000 25 sessansse Jasoasasee 1239
CeHygBry  di-3,4-Dibromohexane......... 6.73, 25 soseennes | sanasnass |238
meso-3,4-Dibromohexane,...... 4.677 25 ceeveeone |eseeensn. 238
CoHy g0 Cyclohexanol...vevuveveannees | 15.0 25 0.437(a) | 20,66 |35,98,207 [84,261]
7.2, 100
4.8, |1s0
j~Methyl-|-cyclopentanol..... 6.9, 34.6 cewsenves Jaseeavnaes 1237
2-Hexanone....isvereesvrenase 4.6 4.5 vervessae Jeeenaneas |84
Y-Methyl-2-pentanone......... 13.1, 20 0.210(a) | ~20,100 |240
/8.8 - 60
3,3-Dimethyl-2-butanone...... | 13.] 14.5 vevevsnes |eeeeieees |84 [7,18]
(Pinacotin)
CoMyg0,  Caproic acide..iiivsevieeeses | 2,63 70 vereeenne feevenenn. |192 [27]
Amyl formate.......eoiivenens | 6.4 25 cieveeeen foereeneas [160 (7]
Butyl acetate....ccvevevrnnns 5.01 20 1.4 20,40 7,8,10,37,260
6.8, -73
Isobutyl acetate............ 5.29 20 1.6 at20 7,8,10,57
Propy) propionate........... 4.7 20 sesenerne loveesnnas |27
Ethy! butyrate.......cc0uuue 5.10 i8 1.0 at20 7,8

b£=3.6 X108 cycles/sec.
n f£=5Xx10% cycles/sec.
YExtrapolated from mixtures containing both isomers.




C. ORGANIC LIQUIDS—Continued

2l

I

Substance € toC 2 i?;ga) '::?:: References
Cely302—Con.
Methy!l valerate.............. 4.3n 19 cerensnae | eaeneanns } 27
§-Hydroxy~y-methyl-2-........ 18,4 25 eoeaneses | nsenasese | 1S
pentanone (Diacetone alcohol)
Coll, 304  S-Ethoxyethyl acetate........ 7.57 30 3.1 30,50 | 260
("Cellosolve* acetate)
Paraldehyde.......coocvueenna)  13.9 25 R e LI X 1)
6.29 128
Collyo8r | -Bromohexane......cccaaununs 5.82 25 1.73 25,85 | 272
6.30 |
CoHys! I-lodohexane......covuvenvnns 5.37 20 ceeennee | acenneads | 242
Colty sN Cyclohexylamine,......ccuvus 5.3, |-2 tesesase Jooceanaeas | 237
CoMlya n-HeXANE. ..t evrennarsrereenns 1.890 | 20 0.155 -10,5¢ | 88 [35,116,207]
2.044 | -90
1.990 1-50
CoHy (0 I-Hexanol...oovvvvvnnnesnnsan 13.3 25 0.35(a) 15,35 103,177
8.5, 75
Propyl ether....ovenncennnnss 3.3, 26 cevessess | sveanecss ] 107
isopropyl ether.......cuve... 3.88 25 1.8 0,25 | 156,206 [107,198]
CoHy 0,  2-Methyl-2,4-pentanediol.....| 2u.4 30 14.5 30,35 | 295 [232]
I,1-Diethoxyethane........... 3.80 25 ceeesesne | seeeeneas | 85,102 [7,26,298]
CoMy0p  SOPbitoliieviieracrrnaasnanss| 33,4 80 ST T N T T
Mannitol..ioveeiieninnnnnenss 24., 170 e BT R I L
CoHyghl Triethyl aluminum......oo0nns 2.9 20 T T OTR R L
Colty oM Dipropylamine.....ccovuiraens 2.9° 21 cosnsneee | ernaasaas 114,22
Triethylaming....occvvueaenes 2.42 25 ceveveses | veaseness | 206 [26]
CoMyq0Si,  (CHy)aSi [0ST(CHy), ], CH,
n=| Hexamethyldisiloxane......... 2.17 20 vesessass ) eeneenee. | 266
n=2 Octamethyltrisiloxane........ 2.30 20 T BT O
n=3 Decamethylitetrasiloxane...... 2.39 20 erecsenss L uiaaneees | 266
n=4 Dodecamethylpentasiloxane.... 2.46 20 veesassas | easecees. §266
n=5 Tetradccamethylhexasiloxane.. 2.50 20 e I ki
n=66" 2.72 20 siveneser ] veveanass $266

b £=3.6X10° cycles/sec.
P f=5x10% cycles/sec.
" Silicone oil of average molecular weight corresponding to this formula.
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C. ORGANIC LIQUIDS—Continued
tog¢ 2 (or a) Range References
Substance € x10? t,.t, '
Cy
C,H,C10  Benzoyl chloride.............] 29. 0 U . 143 [22]
23. 20
C H Cl, a,a,a~Trichlorotoluene....... 6.9 21 Cheneeee fesneanaas | 22,27
CHgFy a,a,a~Trifluorotoluene......, 9.18 30 seveerces foveoonae. | 2552
8.09 60
C,H N Benzonitrile........00uvnun..|  25.20 25 0.157(a) 0,25 |85,138 [194]
24.02 40
22.10 70
C,H M0 Phenyl isocyanate............ 8.8% 20 R PP FY R ITY
C,HgNS Pheny! isothiocyanate........| 0., 20 cerrrene frveeenens 17,22 18]
CH Cl, a,a-Dichlorotoluene.......... 6.97 20 ceeresane [eoevnren 27
C,Hy0 Benzaldehyde.........ouevuee | 19., 0 creninnen feviiiiii | 26,56 [4,7,22]
17., 20
C,Hq0, Salicylaldehyde......coveuuna | 174, 30 7. 30,40 (261 [4,7,17]
C,H,Br  o-Bromotoluene.............., 4.28 58 R e LIl
m-Bromotoluene. ... .euueens, 5.36 58 civenees loevenenn. [61 [27]
p- Bromotoluene........uuus.. 5.49 58 T T LI FY A7)
C,H,8r0 p - Bromoanisole.......e0uven, 7.06 30 1.6 30,40 260
C,H,C1 o-Chlorotoluene............, 4.45 20 corevanes fosnnnnnes (83 [27]
4.16 58 R PR 1Y
m-Chlorotoluene............. 5.55 20 cececssee facnesnees |83 [27]
5.04 58 R PIUTT [
p-Chlorotoluene............, 6.08 20 vesecacas Jeveraaae. |83 [27,32]
5.55 58 R TR I
a-Chlorotoluene............. 7.0 13 cevveiees Jeveininns |2 [27]
C,H,F o-Fluorotoluene............. 4.22 30 seesecees beseennss. J2552
3.88 60
m - Fluorotoluene............. 5.42 30 vevtessass Jesesnsess [255a
4.90 60
P - Fluorotoluene......ccc..., 5.86 30 seeesanes fovueeeses }255a
5.34 60
CoHq 1 p~lodotoluene............... 4.4 35 ceteennte feenaneses |32
C,H,NO Benzaldehyde oxime (trans)... 3.8 20 virieeens fevoeennn. {8 [7,27]

* F=4x|08 cycles/sec.
b £=3.6 X108 cycles/sec.
" £=5 X109 cycles/sec.




