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Tables of Dielectric Dispersion Data for Pure Liquids
and Dilute Solutions

Floyd Buckley and Arthur A. Maryott

Primary diclectric dispersion data and characterisiic dispersion parameters are tabu-
lated for almost 200 substances in the Hquid state and {or dilute agueouns and nouagueous

solutions with more than 150 soluies.

There are 6 tables and 1 seetion of graphs.

There

are 4 ables for pure Hquids, 2 containing summaries of the derived dispersion parameters

and 2 containing the primary data.

The section on graphs supplements the tables for

pure liguids and contains repreductions of pertinent data that are available only in the

form of graphs.

1. Introduction

This tabulation of the data on diclectric dis-
persion for pure liquids and dilute selutions is
part of a general program at the National Bureau
of Standards for the critical evaluation and com-
pitation of data from selected fields of phvsics and
chemistry. The first table of the series on diclee-
tric properties, titled Table of Dielectric Con-
stants of Pure Liquids, appeared as NBS Circular
514, and the seccond tabie, titled Table of Diclec-
tric Constants and Electric Dipole Moments of
Substances in the Gascous State, appeared as
NBS Cireular 537.  The preparation of additional
tables of dielectric properties is in progress.

This tabulation contains primary dispersion
data and derived dispersion parameters for pure

liquids and dilute solutions. Tables 1 to 4 per-
tain to pure liquids and consist of threc parts:
(1) Characteristic dispersion parameters (Cole-
Cole ! representation) are given in tables 1 and 2
for inorganic and organic substances, respectively;
(2} original data from the literature are listed in
the corresponding tables 3 and 4; and (3) pertincnt
data available in the literature in graphical form
only arc reproduced in a separate section. Only
those graphs are reproduced that add significantly
{o the general picture of dispersion represented
by tables 1 to 4. Tables 5 and 6 contain the
numerical data and the derived dispersion param-
eters for dilute aqueous and nonaqueous solutions.

2. Representation of Dispersion Data for Pure Liquids?

At ordinary temperatures the dependence of
the dielectric constant, ¢, and the dielectric loss
factor, ¢’, on frequeney is, for a large class of
compounds, adequately represented by the dis-
persion equations of Debye. For the compounds
listed in tables 1 to 4, deviations {rom this be-
havior fall into one of the following types:

1. The plot of the complex dielectric constant
e=¢ —4:¢’ In the complex plane is a segment of
a semicircle. The loss curve ¢/=f(In A) has the
characteristic Debye symmetry, but the maxi-
mum Jloss is reduced and the half-width of the
absorption curve is increased.

2. The plot of ¢ in the complex plane 1s asym-
metrical over the entire range of dispersion.

3. The absorption near the high{requency
limit of the dispersion range is considerably
larger, and the limiting value ¢y, is significantly
smaller, than that predicted from the Debyve
equalions.

1 K. 8. Coleand R. H. Cole, J. Chom. Phys. 9,341 (1941); D. W, Davidson
and R. H. Ceole, J. Chem. Phys. 19, 1484 (1951).

? (Jeneral discussions of dlelectric phenomena are found in the foliowing
bhooks and monographs;

P. Debye, Polar molecules, Chemical Catalog Co,, New York, 1929 (new
unrevised edition, Dover Publications, New York, N, Y., 1#45),

C. P. Smyth, Diclectric behaviour and structure (MceGraw-Hill Book Co,,
New York, N, Y., 1955).

C. F. I Bétteher, Theory of electric polerization (Blsevier Publishing Co.,
New York, N, Y., 1952).

H, Frishlich, Theory of dielectrics (Oxford Univ, Press, London, 1949).

W. F. Brown, Jr,, Dieleetrics, Handbuch der Physik, vol. 17 (8pringer-
Verlag, Berlin, 1956),

Although it is to be expected that more ex-
tensive and accurate data will reveal a rather
complex dependence of ¢ and ¢’ on {requency
and molecular structure, data at present available
for compounds exhibiting the behavior of types 1
and 2 are adequately represented by the two
empirical modifications of the Debye functions
introduced by Cole {sce footnote 1). Ior sub-
stances showing the behavior of type 3 the data
can best be represented by superimposing two or
more independent but overlapping dispersion
curves.

2.1. Cole-Cole Representation

The general dispersion equation for the com-
plex dielectric constant is

! Ny [P )
€= g g T e By
0+1+(1-w7‘)] @
where

eg==¢ for A==0
€, ==¢ [0 A==
A=wavelength in vacuum (or air)

w:Q'n'—f: (e==velocity of light in vacuum)

r==characteristic relaxation time
Ne=2mer=critical wavelength
a=distribution (relaxation time) paramocter.



The locus of e in the complex plane is a segment
of a semicircle with the parametric representation:

sinh [(I—a)In wr]

’ €0 7€
I ) - 1— .
cosh [(I—a)ln wr}--sin « =
g 2
8 r
GOS8 a —~
T ‘4 2
¢ T T . T
cosh [(1—a)ln wr]-+sin « 5

.

The locus can be easily drawn from the following:
(a) Coordinstes of the center,

Ef_em+60
2
'y €5 T € t w
2 e 22 -tan o =
2 2

(b) Radius of the circle,

-t -,
B= 5 seca g

Useful characteristics of the dispersion curve

are:
(a}) Maximum loss factor,

O S ) T
e =" tan (I—a) i

{(b) Critical wavelength for which ¢’ is &
ma.ximum,
1
N ,ff)m.
PN

The geometrical significance of these dispersion
parameters is shown in figure 1.

The graphs given in figures 2, 3, and 4, in con-
junction with the parameters given in tables 1
and 2, permit a rapid estimation of ¢ and ¢’ for
any wavelength.

ada
5\ |

g

€0

rafzg

Freure 1. Representation in the complex plane of
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FiourE 2. A jamily of dispersion curves.

The value of the Cele-Cole distribution parameter, e, is given for Intervals of 0.05, The scale of ordinates on the right is to be used in eonjunction with the
upper seale of ahscissas.
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Fravrr 3. A family of absorplion curves.

Thefratue of the Cole-Cole distribution parameter, a, is given for intervals of 0,05 The seale of ordinates en the right is to be used in conjunction with the
upper seale of abseissas.

2.2, Cole-Davidson Representation & — &= (e, — &) (c0s @)*-cos B

. s : (e —eg) B.si
The parameters characterizing the Cole-David- ¢ (6,7 &)+ (c0S @) sin B

son representation (see footnote 1) are defined by tan g=wr,
¢ e and in polar form,
’ N | o 0
€rmg — € T TR AN
T iwr)? R=(e.— {005 5)
The paramebric equations for the locus of ¢ in 0= tan ¢’ =8,
the complex plane are: € —ee



€ max/€n—€q
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Fioure 4. Relative mavimum absorption as a function aof the Cole-Cole distribution parameler, .

In this representation, if B<1, the locus degen-  is shown in figure 5.
erates into a segment of a Debye semicirele for The significance of the parameter w, (or A, )
w—>0, and into a segment of a straight fine 8=p8(x/2)  differs from that of the corresponding quantity in
for o— . A family of loci, the Cole-Cole representation. In the latter case
the condition that determines w, is that ¢’/ shall
g be 8 maximum, whereas in this representation the
condition 1s @==(xf4). The relation w,r=1 is sat-
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Figore 5. A family of curves represeniing
(e—eo} /{8 = €)== 1/ {1-+7 - wr)B.

isfied in both cases. The parameter A, for both
representations appears in tables 1 and 2.

2.3. Debye Representation

The Debye representation is the special case,
a=0, of the Cole-Cole representation, or =1 of
the Cole-Davidson representation.

2.4. Two or More Relaxation Times

Tentative assignments of the dispersion charac-
teristics of a second dispersion region are given
for a few compounds. These parameters satisfy
the following relations, in which subseripts 1 and
2 denote the dispersion regions at low and high
frequency, respectively. In the complex plane,

e==¢ —i-¢" == e+ be

. € €
o — ’ "o 1l 10
Ge=g¢ 6m---(61 ”ﬁém)‘"_“"l'él T

1417y
r N ’” E.Em_GZO
Ea T g T 6y = € e
? L
50, that
S’ 6] — eyt €0
leo 10 1_‘€ {(DT])E
€lem €10
éﬁ’fmfl”m_“o'o‘— _______ 'w'."]
T4 (wrg)?

€l €1 2~ €20
g e f e A 1 P2 O
? 14 (wr))? AN W (cwry)?
# " €1~ €10 €25 ™ €20
6 e e O g e IR e
: 14 (7 )% - (wrg)? z

The geometrical significance of these relations is
shown in figure 6 for the special case in which the
dispersion 1n both regions 1s of the Debye type.

The method of representation can be extended
to allow for more than two regions of dispersion
and generalized to allow for oy#0. The disper-
sion parameters for successive regions of dispersion
are distinguished in tables 1 and 2 by numbers in
parentheses in the column for e—...
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Frours 6. A Cole-Cole plot for the case of two times of
relazaiion.

The section of the piot that cocresponds to low frequencies and the greater
relaxation tlinc is nol drawn.

3. Representation of Dispersion Data for Dilute Solutions

3.1. Nonagueous Solutions

3.11. Cole-Cole Representation: If the solvent
has no loss then the dispersion equations in this
representation are identical with those for the
pure liquids, provided ¢ and ¢’ are replaced by
the corresponding incremental dielectric constant
and loss, (A¢'f¢) and (Ae¢’[e). These quantities
are defined by the relations

’ Ae¢
€12 xf;‘f‘( : )'C
(&
i’ (Af”)
€ia = — |I*C
C
tan BHZC}— Ljn 6)‘0.

The subscripts 12 and 1 refer to the solution and

449583—58—2

solvent, respectively, ¢ denotes the concentration,
and & the loss angle.

3.12. Debye Representation: This is the Cole-
Cole representation for a=0.

In those cases where only loss data were re-
ported the critical wavelength was evaluated from
one of the following equations:

A tan 5m(e§+2)2.4_75 wNu&f"___wr
e 27 kT 14 (wr)?

C
=)~

3.2. Aqueous Solutions

The characteristic parameters listed in tables 5
and 6 are those of the Debye representation and
have been determined for each solution.

3



4. Pure Liquids

Table 1. Diclectric dispersion parameters for pure mmorganic liquids

Table 2. Diclectric dispersion parameters for pure organic liquids

Chemical  Formulas and the Order of Listing
Compounds

Formulas for the inorganic substances arc
written in the ususl manner and are arranged in
alphabetical sequence. Those for the organie
substances are written with carbon first and hydro-
gen, if present, second. Svmbols for the remain-
ing elements then {ollow in alphabetical order.
‘The order of listing the compounds is determined
firstly by the number of carbon atoms, secondly
by the number of hydrogen atoms, and finally
by the symbols of the remaining clements taken
mn alphabetical order.

All ecompounds are listed in tables 1 and 2,
and an ordinal number is assigned to each com-
pound to facilitate finding it in other sections of
the tables.

Dispersion Parameters

Treatment of data: The data for most sub-
stances are sufliciently limited in extent and lack-
ing in confirmation to prevent an exact evaluation
of the dispersion parameters. The supporting
data referred to in tables 1 and 2 are very meager
in many instances and consequently no attempt
has been made to assign limits of accuracy to
the derived quantities. The data of other authors
are often inconsistent with the values given.

The parameters listed have heen determined,
when feasible, from Cole-Cole plots. Il e, is
not given the corresponding quantity is nd. In
some instances e, is the sum of nd and a small
contribution from atomic polarization. The pa-
rameters of the Cole-Davidson representation
are given for a small number of compounds.

Tabulated quantities:
€ (OF €,)==the value of the complex di-
electric constant  e=e¢ —
P’ for Ae= o,
éxmg (OT €)==the value of ¢ for A==o0.
nh==the square of the refractive
index for the sodium-IJ
line.
a=the distribution parameter in
the representation e=e,--
{ea— o) /[14- (&-2e/A) <],
B=the distribution parameter in
the representation e==e--
(eq )/ (L2 he/ NP,
As—=the critical wavelength char-
acteristic of the disper-
sion.

Notations:

¢o: Boldface type denotes values taken from
the “T'able of Diclectric Constants of Pure Liquids”
by A. A. Maryott and E. R. Smith, NBS Circular
514.  Other values are those given by the authors
cited.

{ ): Parentheses denote that the value given is
considerably more uncertain than the estimated
error characteristic of this quantity.

[ ]: Brackets denote that the value is assumed.

(): Numbersin parenthieses preceding the values
listed for ¢ denote the successive dispersion re-
gions.

References und Bibliography: The references in
tables 1 and 2 refer only to the work upon which
the selected parameters depend.  All references in
tables 1 to 4, and the section on graphical data,
are assembled in a bibliography at the end of
table 4.

Tapre 1, Diclectric dispersion paramelers for pure inorganic liguids

No. Substanee 1 (°0) “moo €ie0 n3 Fcole | Ae{em} References
1o DO Trenterivm oxide 99.5%. ... ... 5 85,8 5.5 0 3. 84 48.2  Collie,
10 2.8 55 G 312
20 80, & 55 1.76 0 2,31
30 0.5 55 1] 1.76
10 73.1 5.5 & 1,36
5 69. 8 5.5 0 1.1
6G G6. 7 5.5 0 0. 52,
L M2 Waler.ooo oo L 0 088, 92 5.0 0 .34 |51 Tasted.
10 84,0 i) 0 2,43
2 80, 4 5.2 178 0 1.78
30 76.5 5.2 0 1.36
40 73.1 5.6 0 110
50 e 58 & 0.91
65 66, 2 59 ] .76
20 80.37 178 0 L76 55 Poley.
53 Hasted.
&3 Little,
52 Saxton,
48,46 Coltia,
48 Abadie.
39 Slevogt.
B M504 Sulfurleneid ... . 2 (110 5 (2. 04} 0.09 90 53 Brand.

*Adjusted values,
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Tabulated Quantities: Tn general, the
plex dielectric constant e
are given, in part, as the real and imaginary parts of the

mdex % The relation between ¢ and n#

Table 3. Diclectric dispersion data for Pure inorganic liquids

Table 4. Dielectric dispersion data for pure organic liquids

F o gk,

Tasry 3.

fq-€’" are listed.

real and imaginary parts of the com-

For a few compounds the data
complex refraciive

18 e=5, %2,

Diclectric dispersion data for pure inorganic lguids

» x=absorpiion coeflicient.

18

No. Substance t {°0) (o) ' & Nalferences
| P D20 PDonteritien oxdide. o ... .. 5 o 43 Sollie.
(98, 5%} 0 1.52{)n
3,213 387
1.27 25.3
3t o
10,0 1274k}
30213 A8.5
3,27 28,2
20 w 80,08
: 10.0 . 0. 94 (x)
! 3.213 35.2
i .27 321
30 70. 47
LG 0. 71w}
: 2215 60. 26 205
i 17 31,77 33.8
, 40 @
i 10. 0. 54(x)
! 3.213 25
1.27 a0
50 o
: 0.0 0. 43¢k}
3.213 6.6
60 - (6. 68
: 1.0 P 0.34(x)
0 3,213 62,93 16.6
2510 40 167 49 Fischer,
(200 23.6 to 451 40 Divikovsky.
2. HL0 Waler, ... 43 @ 88,15 53 ITalsted,
4.22 0.0 26,5
3.282 46,4 41,8
1267 14.5 275
10 @ 84,15
9,22 7.3 19. 4
3. 282 A1) 37,0
1. 267 22.0 3.0
20 =] 80, 36
.22 7i.8
3. 282 630
1,207 310
30 @ 76,77
9,22 7h. 8 14,2
3,282 65. 8 6.0
1, 267 8.7 35.5
40 o 73.35
.92 73.0 8.4
3,282 66,3 2.5
1,267 135 34.0
50 ® 70,10
9.22 69,7 0.8
3,282 65. 5 16, 5
1267 48.0 3.0
&0 ] 67. 40
: 9, 22 66. 0 5.0
3,282 63.5 13.5
: 1. 267 538 26. 5
i L5 @ 87, 54 53 M,
ax1o 87.0 .17
: 300 7.0 L6l
: 100 86.5 2.77
! 10 805 25.0
3 38.0 39.1




TasLe 3. Dicleciric dispersion data for pure inorganic liquids—Continued

No Substance 1 (°C) » {cm) e ¢! Relerenges
& « 86.13
100 85,2 2.3
10 80. %2 22.1
3 41, 30.0
15 Ll 52,23
100 §1.0 1.7
10 78.8 16,2
3 4. 343
25 w 78.54
3 TR2 0. 36
300 78, it
100 7i.5 1,24
10 ThT 12.0
3 35, 9.7
a5 o 75,04
300 740 0.93
1 740 0.4
a 58, 25.5
45 @ 71,70
100 718 0.75
10 0.7 7.9
3 5%, 236
35 ) 68,353
0 63. 0.63
10 67.5 G.0
3 60. 256
65 @ 63,51
pEt G4. 5 Q.54
1Q G0 49
3 5.0 18,9
75 o« 62,62
100 Gl 0.47
i0 60.5 4.4
3 a7 16.0
85 o0 59,85
3060 58. 0.17
100 57, .42
10 6. 3 E
3 54. 4.0
43 w 57.19
100 52, .36
10 53 2.4
0 10.0 74,46 24.7 48 Collie.
3,81 44,82 41.6
1,27 16.22 28.3
10 10.0 8,07 17,5
3.21 53.85 37.06
1,27 22,33 32.3
A 10,0 V742 13.1
32 Gl 41 3.8
3.27 3(. 88 35,8
30 10.0 76.78 9.8
3.21 63,31 25, 5
1.27 38.43 36,0
40 10.0 72, 56 7.54
3,21 (35, 58 21.2
1,27 43, 24 33.6
50 10.0 08, 44 580
321 63. 13 7.1
1.27 48, 26 36G.6
60 10.0 65. 37 4,55
12 63,09 13.8
1.27 49,79 203
75 10,4 G0, 49 3.30
2.2t 60, 70 10,5
1.27 61,71 22,3
0 1.58 19.1 30.4 46 Saxton.
1,24 14.5 25. G
5 1,58 25.3 34.7
1,24 19.1 36.3
10 1.58 3.9 30
1.24 24.4 33.5
15 1.58 38.2 7.6
1,24 .8 35,5
20 i.58 44,1 37.2
1.24 35,0 36.2
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TABLE 3.

Dielectric dispersion data for pure inorganic tiguids—Continued

20

No. Subsiance £ » {cm) &
25 158 418. 8
1,24 39.9
30 1.58 52.7
124 44.2
35 1.58 55.6
1.24 45,0
40 1.58 57.8
1.24 51.3
(20) ! 501 86.8
436 2
308 a6 4
26 8. 4
163 8.3
89.8 80.0
4.5 7.5
41.6 79.0
236 78.7
84 4.0
5.1 G7. 40
3.2 86.7
1.6 40.0
8.6 246 80.8
8.9 58.3 86.8
18.1 16.2 8.7
19. 5 10. 44 8.6
21 11.12 8.5
10. 57 78.1
10. 00 78.0
9.75 77.6
9,16 77.4
19 9,35 78.0
6.10 73.2
3.58 (1.8
2.8 55.3
(n} b
-8 L2l ...
&62 ... ...
¢ 321 Ll .
1.24 4.753
0.02 e
10 321 e
1.24 5. 45
0.62 b ...
20 3.2 ...
1.24 6.15
0.62 ... ...
30 3.2 [
1,24 6.70
0.62 e
40 321 ol
1.24 7.10
0.62 ...
50 3.21
i.24 7.30
0.62 ¢
|oAm)b
17 1.4 i 9o
4.6 i 8.77
2.5 i 8. 41
1.5 7.84
0.66 6. 02
L24 3.63
10 2.62
o 2.22
014 215
(my b
i8 6.7 8.02
83.0 8,97
80,0 8.96
46.0 8.06
33.4 §.42
3.4 8.92
26.0 & 95
13. 45 8.80
pat] 3.9% 70.1
3. 58 67.7
3.20 61.8
i.25 315
0.802 21,34
(207} 83.6 80,2

» k=absorption cocfficient,

b =refractive index,
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TapLe 3.

Diclectric dispersion date for pure snorganic liguids—Continued

44958358

4

No Substance i (°C) A (em) 4 e’ Relerences
] 10. G0 79.7 24,7 46 Callie.
& 80.0 2007
1% 78.1 17.4
15 7.6 15.0
20 7.4 13.1
25 77.2 111
30 76.8 9.8
3a 75.5 2.5
40 72.6 7.5
50 684 5.7
60 64.7 4.5
70 61.9 3.6
80 50. 4 3.1
a6 o7 ¢ 2.6
108 54. 4 2.2
0 9.72 80.0 24.8 43 Conner.
14 79.0 17.4
25 771 3.9
50 $0.5 8.39
7o 863.5 & 30
8¢ 62.3 4.92
40 87,7 3.95
100G 53.3 3. 40
; q 1.24 14. 89 26.3 52 Lane.
10 21,29 ENY
20 290. 64 35.2
30 37.76 35.8
40 44. G0 .2
53 48.75 311
30 1.24 55.1 Srivastava,
24; 30 0.86 53 Hertel,
(20) 3.16 53  LeMontagner.
516 45 74 52 Yamargura,
1te 50 18,7 51,1 51.2 Yasumi.
11, 0.87 50 Kiely.
{20} 3to 10 46 Abadie.
20 16.7 44 Benoit.
£ 200525, 5 320 to 1002 41 Khodakov.
24 23, &, 450 40.1 Divitkovsky.
{20 1,65 3.7 39 Kebbel.
i 18 4 37 Elle. |
i 2] to 28 8.5t023.8 37 Qoldsmith.
i {15); 30; 50 12, 6 to 19 33 Seeberger.
17 23 to 73 26 Frankenberger,
17 220 1o 3060 29 Novosilzew.
14 to 20 268 27  Deubner.
(18} 36 to 321 27 Helm.
22 4.81020.5 7 Knerr.
- F .80, Sulfuricacid_ . ovueenoos 28 w (110} 53 Brand.
303.0 08 32
148.0 95 35
1686.7 7 40
101, 4 62.5 45.6
26.74 28 42
10. 20 10 1%
TasLe 4. Dielectric dispersion dala for purce organic liquids
No. Substance LGy X {em) ¢ e’ TReferences
Gy
| DU CBrClh Bromotriehloromethane. .. . .__.. 0 »n 2. 447 56,3 Smyth et al.
3.22 2. 441 0.014
1.24 2,426 .021
20 © 2. 405
3.22 2. 403 012
1. %4 2. 380 . 020
19 o 2,364
3.22 2.361 L0082
1.24 2. 351 L0018
60 o 2.343
3,22 2.319 L0059
1,24 2,313 L0016
| S OB Cly Dibromedichleromethane_.__.. ... 25 @ 2. 542 56,2 Smyth efal.
16.0 2,541 <003
3.22 2. 540 . 0138
1.24 2.524 036
40 w© 2. 508
10.0 2. 511 <, 003
3.22 2.511 .01l
1.24 2.494 . 030
6% w 2. 461
3.22 2,470 L0086
1.24 2. 455 .020
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TapLe 4.

Dielectric dispersion dale for pure organic guids—Continued

No. Substance t(°C) X {enn) 4 e’ References
Ci—Continued
[ I— Chirel Dibromedifluoremethanc. ... _____. ¢ @ 2. 824 56,3 Smythet al.
3.2 2. 769 0.116
1. 24 2. G70 L0588
20 @ 2.713
3.22 2. G676 L225
1.3 2. 502 L1903
I CBrCl Trikromechloromethane . ..., &0 @ 2. 601 56.3  Smyth et al.
3.22 2600 006
12 2, 593 DR
Baceann GBI Tribromofluoromethane........___. 0 w 3.092 56.3 Smyth et al.
10.0 3. 080 , 038
3.22 3.001 213
1.24 2. 770 262
20 @ 2. 0496
0.0 2,996 L0230
3.22 2,994 168
1.24 2.778 .241
40 @ 2,402
10.0 2.913 LG22
3.22 2. 884 135
1.24 2.735 215
60 @ 2.822
3.22 2. 804 L1086
1.24 2. 698 L1894
[ J— CCLI Trichlorefluoromethane. .o ... ... 0 3 2. 374 56.3 Smyth et al.
3.22 2.373 .48
1.24 2.339 13
20 @ 2.303
3.22 2,297 035
1.24 2.270 081
7.} CCL Carhon tetraehloride_ .. ____.__ [ S 2,276 52.2 Smyth et al.
10,60 2. 278
1277 2. 278
20 o 2,239
10.0 2. 240
1.277 2. 240
40 o 2.203
1. G0 2.204
1. 277 2. 203
GO @ 2.167
10. 04 2. 166
1.277 2. 165
20 3.2 2. 238 . 00069 47 Bleaney.
1.35 2.239% . 00175
20 0.685403.33 " *} 50 Whiflen,
20 10 to « 53 MIT,
20 3.39 88 Takahashi.
{207) .27 55,2 Srivastava.
- C&, Carbon disulfide. . ... ... _.___ ¢ o 2,601 50,2 Smyth et al.
1¢.Q0 2,692
1.277 2,495
10 o 2. 666
10. 00 2. 667
1.277 2. G692
20 o 2.641
16. 00 2.642
1,277 2. 643
30 o 2.615
10.00 2,617
1.277 2.617
20 3.2 2. 047 . 00064 47 Bleaney.
1.35 2. 6477 00181
20 .85 103 33 " ] 50 Whiffen.
{207) 3.27 55,2 Srivastava.
| CHCL ChloreforMa o w e o e 25 9.72 4. 81 .37 43 Conner.
25 4.50 4.72 . 0088 53 Tischer.
(#) 3.33 53 Sirkar.
- fo 35 3.18 53.2 Qhosh.
10 CII20, Formie acid, v e 10; 34 60 Lo 100 §i  Sen,
*Qraphs.
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Tanie 4. Dielectric dispersion data for pure organic Hquids—Continued

No. Subsgtance t (°C) A (em) & ¢ Teferences
C-—-Continued
o] CILNG Tormamide. .. .ol (20) it 1105 2.4 49 Burdun.
436 074 e
308 108.4 4.9
216 104.0 5.8
101 1180 8.0
89.8 108. 5 16.8
64. 5 108.0 158
41.4G i07.0 21.0
23,6 93. 6 40.8
5.4 7.7 44.4
5.1 a8.0 56.0
3.2 3.2 430
1.6 138 34.0
N CILC Methanol. .. ool . —10 o 46,37 52 Lane.
32 7.20 5. 66
124 6,75 3.76
0.62 6.05 2.88
4] o 37.98
3.2 7.41 6. 52
1. 24 6. 78 4.06
062 6. 63 2,88
1 w© 35.7%
a2 7.78 7.36
1. 24 6. 81 4,36
(.62 .05 2,98
20 S 33,64
321 8.33 816
.24 . 88 4.74
0. 062 6. 02 3114
30 @ 31,65
.21 447 8.62
1. 24 6. 893 5.14
0.62 6. 03 3.30
40 w© 29,29
3.2 9. 94 9. 66
1.2¢4 6. 97 558
0.62 6.0¢ 3.47
50 o 28.03
321 11. 08 10. 28
1.24 7.08 6. 00
Q.62 G.10 3.04
20 3.9 0.72 10. 20 55 Poley.
3. 51 8. 68 9, 14
3.20 7.78 7.69
1.25 598 4 48
(. 802 5.68 323
25 3,20 818 840
1.25 6.04 4.13
—50 53108 A48 e » 98, 57 Mizushima.
950 51 7
35 13 10
— 40 53108 43
930 45 2
308 43 10
58 20 11
—20 5102 a9
450 40 1
208 4() 4
53 26 it
¢ Ey itk 34
050 57 1
308 37 2
58 20 7
-143 to 118 101 tg o *"{% ("3 (") 55 Denney.
25 o0 32.63 53 MIT.
ak 31.0 1.2
100 30.9 2.5
10 23.9 15.3
3 8.9 7.2
18,4 243 34.6 1,55 38 Slevogt.
58.3 34.3 5.15
16.3 22 8 154
j3 18, 44 17.¢ 17.4
19.0 .0 15.8 110 39 Bz
6.20 7,57 7.90
3.8 4,44 5,52
2.80 3.50 4,24

* Graphs. +* Table 2. = Data also at 20° and 40° C.
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Tasre 4. Dielectric dispersion daia for pure orgunic liguids—Continued

No. Substance i (°C) A {omy) I ' Relerences
Cr—Contlimied b (a7
CH0 Aethanol (continued). ... . ... 18 564 314 36 v. Ardenne.
532 32,4
51,5 32,3
51,1 3.4
14,3 L8
46.0 316
34.9 29.9
34,2 30.0
340 A5
13.45 22.7
20 436 4. 760 49 Fischer.
25 LG48
30 945
40 L3485
(&) 83,6 32.2 3.5 a5 Yamamuara.
3 3.08 7.25 5T 53 Koizumi,
8B .35 TR0
35 .68 9.37
5] 10. 87 9.48
9 1.38 6. 7% 4.2 5& Okabayvashi,
2 1.24 551 Srivastava.
(15 1o 35) 7.4 52 Yamamura,
25 224 H2 Yastumi.
A3 1.08x10* 5¢ Klages.
{19 to 18) 18t0 24 3% Divilkovsky.
(20) 440 349 Fillipov.
(20 1.65 39 I ebbel.
20 147 to 520 34 Alaibaum.
4 2.8% 108 37 Schmelzer.
(20) 340 to 1190 37 Zouckermann.,
c (20 (2.8 o 7.6) X103 3z Malseh.
2
3. C:CL Tetrachloroethyleno_ ., . ... ... 2 §.810 3.3 ] *) 50  Whiflen,
14ee o | CCL 1,1,1-T'richlorethance. ... ... _._... 1 @ 7.71 5.2 Smythet al.
3.22 6. 681 1.93
1.24 4. 891 2,7
20 © 7.20
10.00 7,242 (.49
3.22 6. 720 .52
1.2 5. 007 2,49
40 @ 6. 57
10.0 6. 605 37
3.22 G. 308 116
124 5.165 215
26 3.26 6. 64 159 5 Paley,
1,25 520 2.42
0, 802 4.02 244
25 9.72 7.02 0, 64 43 Conner,
... CeHyBre Dibromoethane. ... ... ........_.___ 25 © 4.76 42.5 Smyth of al.
10.0 4.42 A6 52.1
3.22 4.02 .93 5.7
1.27 3.28 .80 52.4
40 w 4,67
L0 4. 961 V37
3.22 4.17 .89
! 1.27 3.37 . 86
55 w 4.58
10.0 4. 58 .31
3.22 4£.23 LF7
127 347 .89
25 1g 70 3.18 §3.2 Ghosh,
16....- C:HBrCl  1-Bromo-2-chlorsethana. ... —~20 to —4¢ 318 56 Ghosh,
Y G HCh 1,2-Diehloroethance. ... .. __... i @ 11. 66 52.5 Smyth et al,
10.0 11,12 1.60 52.1
3.22 8.9t 3.97 57
1,27 5,44 3.93 52,4
25 ) 10.16
10.0 9,98 1.00
3.22 %01 2.7%
127 414 3.7
40 @ .37
10.0 9.27 0.75
3.22 8.62 2.18
.27 4. 4% 3.35
85 @ 8. G6
¢ 5.63 0. 57
3.22 8.24 177
1.27 6. 67 2.96
3.3 a3 Sircar.
—25 to 60 3.18 53,2 Ghosh,

*Qraphs. b n-refractive index.
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Tapiw 4. Dielectric dispersion dala for pure organic liguids— Conlinued

No. Bubstance {0 X {em) ¢ e’ References
Co—Continnod
18- C3,00 Aceticaeid. e 20 o 6.15 52,2 Broma.
! 9 4,72 0.95
1 W CaH8r Bromoothane. .. ..oooivonoiioas 1 ' ) 10. 23 52.5 Smylh et al.
; ; 10.0 10. 20 Rt 52.1
4,22 9.50 2. 14 52.7
e 7.09 346 52.4
23 @ .20
10,0 .24 0.60
3.22 8. 87 154
1,27 7.20 270
5 3 ;48 Srouch.
0. -] CoIlsT Todoethane ... ... ... . .. 25 o 7.69 ' 43 Conner.
9.72 7.7 076 |
21,0 CalfeO FAhanol o e e 10 = 30,2 52 Lane.
3.2 4. 53 L8l
1. 24 4. 11 1,23
0. 62 3.43 0.97
0 3 28.3%
3.21 4, 56 149
1. 24 4. 14 1.32
0. G2 3.43 141
10 ) 26.68
R | 4. 56 1.92
124 4.21 1. 41
.62 3. 45 1.85
20 ] 25.07
3.0 4.54 .23
2 4.23 1,55
Q.62 3.45 1.04
30 @ 23,56
32 4. 61 2.68
1.24 4.24 172
0.62 3.47 17
40 o 22,14
3,21 4. 80 3.22
124 4.927 1.99
0,62 3,40 125
a0 @ 20, 80
i 5.10 3.88
124 1,39 2.28
0.62 3,48 L7
—00 w 43 « 28, 27 M lzashima.
5310 39 4
930 24 21
308 9 O
59 3.1 4
40 o 35.7
538 32. 3
950 33, &
308 7.5 15
59 4,9 4
—20 @ 31.2
950 31 3
308 26 13
59 4.0 6
—343 to —113 GX10% tp (" (™ 35 Hassion.
21 3.9 4.84 2.61 553 TPoley.
3.35 4.75 2,97
3.20 4. 5% 2. 80
1.25 4.13 1.42
Q. 802 3.8%0 1.30
25 @ 24, 30 53 MET.
360 3.7 1.47
100 22.3 6.0
10 6.5 1. 63
3 1.7 0.12
18. 4 243 26.0 3.2 29 Slevogt.
191 8.3 20,4 %95
20 16.3 9. 535 LA
19.8 10,59 5.9 7.3
20 10.0 4.67 5,44 39 Bz,
6.0 2.98 3.48
3.8 2,54 2.64
2.8 1.78 1.7¢

*Graphs. *able 2,
+ Irata also at 0°, 20°, 40°, and 60° C,




TasLe 4. Diclectric dispersion data for pure organic liguids— Continued

No. Substance 1 (°C) X {cm} ¢ £ References
Co— Continued
[n¥ b 36 v. Ardenne,
... Ce 0 Ethanol—Continued. .. ... oo 18 55.5 22.4
52,0 22.2
81,7 21.2
48,06 20.8
321 17.0
13.4 84
S0 518 1.237 49 Fischer,
25 0. 995
30 L B2H
40 . 587
&0 .41
0 182 277 .1 a3 Szymanowski.
10 206.5 6.4
20 25.2 4.5
30 239 2.6
40 22.8 1.7
a0 21.3 1.2
20 159 24,8 8.0 39 Sosingki.
(202} 83.6 23.0 8.3 5] Yamaniura.
18.5 16. 66 7,56 7.2 44 Benoit.
207 12. 60 5.9 7.8 48 Tollon.
20 9,95 0.866 {(nx) b 50 Hanerjiger.
25 3.24 4. 08 2.58 52 Tasumi.
] 3.08 4.37 1.93 53 Koizumi.
20 1.38 219
35 4. 46 2.7
i) 4.71 3.79
8 1.38 4.25 1.42 i) Okabayashi.
24 Q. 86 3.6 165 53 Hertel.
30 1.24 35.1 Srivastava.
51035 7.4 52 Yamamura,
40 1. 08X 108 50 Klages.
? 30 to 105 44 Khmel'keva.
16to 18 18 Lo 24 39 Divilkovsky.
(19 to 20) 440 39 Fillipov.
20 3108 39 Panchenkoy,
18.7 4 7 Tle.
20 Lo 40 5X 108 37 Tackel.
21 2.1} 103 37 Sehmelzer.
(200 {2 to 12) X102 37 Zouckernann,
(20 (2.8 1o 7.67 (103 32 Malsch.
22 e CyT1402 Ethylene glycolo . ..ol 23 = 41. 3 53 MIT.
300 11 1.55
00 36 6.2
10 12 12.0
3 7 5.9
10 w 40,7 53 Yamamurs.
14. 1§ 12. 65 12,48
7.06 9.7
20 w 38,7
14. 16 15. 85 11.25
7. 86 10.33 11.14
30 @ 36,7
14. 16 20. 56 10.8%
7. 86 12.59 10.7
40 =) 3,9
14. 16 23. 52 12.62
7.86 15,35 i3.9
—20 X108 46,8 2 28 Mizushima.
718 36.7 i
308 204 17
o L1083 44,3 1
718 44.3 4
308 42.0 i
20 HX 103 44.3 1
718 41.3 2
308 41.3 2
40 X103 317 1
718 377 2
308 37 1
25 {1 to 2) %103 39 Schmale.
C;
3. .| CallsCl 3-Chloropropent. - . ..oocvceaeoooon ~100 to 40 3. 18 64.2 QGhosh.
24 .| CitleCla 1,3-Drichloropropane {trimethylenc 25 9.72 10,2 1.34 43 Conner,
chioride).

br=refractive index., «=ahsorption cocflicient,
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Tantz 4. Diclectric dispersion data for pure organic lquids— Continued

Substance

£°C)

X (emy}

t
i
i

Relerences

No.

25,

26.....1 CillsClyO
A

28, CaTleN 04
it [8f¥2130]
30..__.

k) D Calls02
32..... C3He0s
33 .. CiH:Br
*Ciraphs.

- Clonlinued
2, 2-12ichloropropance. . oo

2.4-Diehloro-1-propanol. oo ...

1,3-Drichioro-2-propanol.......___.. :

2,2- D initropropant.. cve oo oean i

ACClONCo . Lo

2-Propen-1-01-{Allyl aleoholy .. ...

Proplonicacid. - . ...

1,3, 8- Trioxane. ...l

I~Bromopropane. . oucceoaoao.

20

40

(20)

(20}

e]

60
25

20

207)
20

20

40

a0

65 to 110

65

80

40

P
o

(15 to 600}
(45 Lo 600)

L=
e’

2

“
)
2

L]
90
o
16, 6
316
{3te12)
(G0 to 120}
18
57 1o 100

{110 2} 310
(2.5 10 7.0) X108

(69 10 120)

—

o
b b2 8
e

—we
to by e B
o 4

-

fag ol =
w8

~1e3

—
e =g

ol woold wwod

N8

-~

-

—wo
ENEXY

—
-

1
Wby gulrin

=R

[N P

NS00 ol

ST o P O e e 2D
# 22 8@&3 Frr e R

P It
BDoHS o

56,2 Smyth el al.

0 S vt

FRgIcEeN

56.2 Smyth et sl

32 Cirard.

32 Girard.

33 Towles.

53 Fischer,
44 Benoit.,

h3 LeMontagner.
46 Abadie.

a1 Sen.

50 Imanov.

49 Sirkar.

39 Schnzle.

32 Maisch.

56.1 Smyth et sl

28 Mizushima.

51 Sen.
56.5 Smythetal,

52,5 Bmyth et al,
52.1

52.7
52,4
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TanLe 4.

Dielectric dispersion dalo for pure organic liguids— Continued

28

No. Substance t(°C) A (em) e ¢’ References
Cy—Continued
34 2-Bromopropanc. ... 1 ® 10. 52 52,5 Smylh ef al.
.0 9, 8% 102 -652.1
3.22 9.20 2.82 A7
1.27 6. 45 4. 0% 52.4
25 = 9. 46
0.4 033 0. 69
3,22 & &0 2. 05
1,47 677 363
40 w 8. R9
L0 8. 80 0. 55
3.22 .42 1. 66
1.27 6. 81 308
55 = 814
10,0 8.38¢ ¢ 46
3.22 8.02 141
1.27 6. 78 270
35.-...i Osll0 FPrapanol. oo 156 {o —120 | 610° to 1.5%I08 9 (% 4% (M 52 Cole.
—144 to —~45 | 6107 to 1.5X10% %) (0 % (9 il Davidson,
25 o 20. 1 53 MIT.
300 1.0 3.8
00 16.0 6.7
10 3.7 2.5
3 2.3 0.2t
20 S 20.8 47 Girard.
324 19.3
199 17.4
85 11.2
62 G2
280 .35
17.1 4.5
11 4. 06
4. 42 3.9
3. 45 3.62
2,95 3.46
18 to 20 598 19.0 1.7 37 Abadie.
330 w7 37
200 171 5.1
188 16.8 5.8
113 14.8 7.7
a7 13.5 1.7
86 12.15 7.8
75 11.2 2.1
61,7 10. 05 8.1
85 9.01 81
45 7.2 7.3
42,7 7.4 7.4
28.1 7.2 )
28.1 4.7 5.2
17.7 4.1 3.8
17.5 3.4 3.3
—60 X168 24, 4 14 28, 27 Mizushima.
930 7 7
380 5 2
57.8 3 1
—40 5% 103 30 4
95 15 13
* uR0 6,5 4
57.8 3.1 3
20 X 27.5 3
950 24 g
380 11 Q
57,8 1 2
0 5103 24 3
950 25 3
208 1.5 9
5.8 3.9 3
19 13130 -1 1 S 39 Slevogt.
18 3 243 20.3 4,83
18,8 58.3 9,3 9.4
18,6 16.3 5,7 4,65
20 10, 44 4.5 3.8t
20 8 14.8 8.3 56 Fischer.
70,91 13.7 448
a6, 19 12.2 .1
20 3 to 500 (3 4] 42 Abadie.
{20) 40 to 600 *) * 32 Girard.
15 to 35 360 to 660 38 Teutner.
0 182 12.6 10.6 33 Szymanowski.
10 15.4 10.1
20 17.4 7.5
30 17.4 1.5
40 16.8 3.0
50 16.2 1.8
*Graphs. **Table 2,




TasLi 4. Dielectric dispersion dala for pure orgunic quids— Continued

No. Substance t°0) X (em) r ' Relerences
Cy-Continued
3. {31150 1-Propanol—Continued............ 2.7 wWLE2 4.9 8.1 W Slatls,
18 16. GG 4,70 3.5 14 Bengit,
] 3.08 3.42 1.06 53 Koizomi
2 3.45 130
35 3,80 .72
30 3,061 2. 36
(207 3010 105 43 Khmel'kova.
16 to 15 18 {o 24 39 Divilkovsky.
3. 440 38 Tillipov.
20 159 3¢ Sosinski.
—G0 to 60 500 37.2 Cavallaro.
20 Lo 40 5108 37 Iiackel.
191c 21 2110 37 Schmelzer,
25 17 Lo 108 37 Schreck,
(20) (2.8 Lo 7.6 %108 32 Malseh,
I 2-Propandl. ..o e —100 to —73 G102 to o (M (%) 58 Hassion,
—60 5X10% 15.5 14 427  Mizushima.
950 G 6
308 4 1
—40 53108 28 ]
950 13 13
308 4.5 2
— 20 8108 28 <3
950 24 9
308 7.8 6
o 53108 2% <3
050 24 3
308 14 9
20 5x 108 20.5 <3
950 21 1
308 19 4
{20) 45 Lo 600 ) " 32 Qirard,
25 3214 | 3.06 1.18 52 Yasuml
37_.._..1 Callz02 1,2-Propanediol o __iiaiann 10 w0 i {35) 55.2 Yamsmura,
22.78 5.4 5.2
15,406 4.2 2.0
7.61 4,85 3.08
20 @ {3
4416 27.72 8 4
22 82 6.9 7.4
15.18 5.2 4.3
7.63 5,32 4.23
30 ® (31)
50.02 2711 6.4
22,80 9.3 10,7
15,00 7.2 6.0
02 4. 84 4,72
40 o0 {29
49. 14 25. 95 8.4
22,83 i1.9 10.2
15.00 8.7 4.8
7.64 6.50 50
—89 to —45 X3 to w (**3(*) {**3 (") 51 Davidson.
—90 to 30 1 X108 to X107 ) (*) 32 White.
i T 1,3-Propanediol .. ... —B5 to —40 1 3X10% to 33107 {*) *) 32 White,
.. CslTs0s Glyeerol. e e e —80 to —40 108 to 3107 54 Schulze.
—75 to —40 610t to = *N (% **) (") 51 Davidson,
0 6104 48, 20 0.99 53  Harris.
3X 104 48. 10 2. 14
2X10% 47. 86 3.5
-10 5103 23 17 ¢ 28 Mizushima,
9510 12 7
308 7 3
57.8 3 1
10 S 102 44 6
950 34 14
308 14 10
57.8 4 2
30 HX10% 40.5 <3
950 42 5
308 38 17
57.8 9 7
50 950 37 <3
308 40 7
57.8 8.7 11
*CGraphs. **Table 2. d Data alse at 40° and 60° C. e Data also al —340° C,

449583—58

5
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Tanum 4. Dielectric dispersion dala for pure organie Hguids—Continued

30

No. Suhbsiance (%) X {om) & &’ References
Cy—Continued
(n%)
39 C3H50s Qlycerol—Continued . ... .....__ 18 62,0 28.6 36 v. Ardenne.
! 55.0 27. 1
: 405 28,1
48 & 23.4
34.4 16. 4
13. 45 1.3
—30 to 20 (8 10 37.5) X108 153 Litovits.
] 57 Lo 84 49 Sirkar.
25 (3 10 9} X103 36 Hiegemann.
25 (1 to 2) X103 36 Schmaks.
—~75 to 19 170 to 108 36 Schreck.
24 o 40 410 35 Divitkovsky.
15 Lo 70 12 to 14 33 Secberger.
—B1 to G4 610 26 Mizushima,
Cy
40 .1 CyCls Iexachloro-1,3-butadiene. ___.___. .. 25 { @ 2.55 553 AFIT.
100 2,55 0,014
10 2,81 i)
E 3 2,47 .032
41 G40 FUran oo oo L. 1 ; © 3,005 351 Smyth et al
3.22 3. 088 129
P24 2. 609 318
20 @ 2,854
3,22 2. 058 042
1,24 2.920 245
42...-. (M) ] Thiophene. oo e L 1 L w 2,837 5.1 Smyth et al.
i 10,7 2,823 L01t
: 3.22 2. 516 L0082
.24 2.370 170
20 ; «© 2. 769 H
: W7 2.4 .0i3
i 322 2,752 H ]
: 1,24 2607 .15
40 2,700
i 10.7 2,700 LG
3.22 2.697 .058
1,24 2. 650 L124
60 = 2,635
HLT 2,634 N
3.2 2, 6803 L0138
1024 2,582 L 080
LRI I 69 § P Pyrrode. o i L g.42 351 Smuwth et al.
it 8.270 111
3.22 6. 575 2.33
1.24 4. 482 2.22
25 @ 810
7 8046 0, 87
3.22 7003 2,00
124 4,820 2, 44%
40 S s
W7 7.670 0. G4
3.22 7. 0563 1.5%
1. 24 5. 251 2.5%
G0 o« 7. 45
jiav 7. 362 Q.47
3.22 6, 978 1.24
1.24 5. 5069 2.35
44| C4ICle 1,4-Dichlorobutane, ... ___.__.. i @ 9,64 52,5 Smyth et al.
j{1R Y] 9. 1% 1. 84 5.1
3.22 4. 56 3,42 52,7
1.27 4.42 2 48 52,4
25 @ 8.90
10. 4 9. 06 At
322 7.0% 2. 86
1.ar 479 2.73
40 £ 8. 44
10.0 8,70 Q.90
3. 32 730 2. 45
1,27 5.08 2.80
55 @ 7.98
10.0 7.28 2.00
127 3,36 2,80

f 96%, Glycerol, 5% water,




g No. | Substanee IR ®)) A (om) < P ; References
Ci—Coutinned H
[i T . 1, 2-Dichloroisohutane.. ... .. 153, 6107 3.03 .90 ) Turkevich.
i ~154. 5 3.21 1. 45
— 7§ 6. 54 5,62
i — 1468 7. 84 7.63
j : —144.3 12.00 9, 90
: —114.2 14.63 10.2
—143.0 1817 718
i —142.3 23 24 293
i —140. 1 19,79 2.52
i —138.2 34,75 1,08
{ghass) —131.5 15.08 0.33
| —~126.7 17,36 Y
mp (~148) 14, 85 L3
i =063 i 10. 95 &7
33,2 8 88 1,36 :
i —22. 8 7. 13 1. 06 i
: & fxi08 2.36 0.008 i
i 4 2.75 . 164 { i
P .9 4.63 1. 44 i
: 7.0 471 137
H .4 b 54 2.78
: .2 §.97 4, 64
H 3.8 9.70 &4 i
7 13,96 6.0
i 0 17.81 5,03
H 3 18.03 4.1
i i 18. 60 2.54
i 5 18.71 1.18
] i 1 18,38 0.62 i
! : .5 18,05 44
; .0 14,87 . 036
: . 13. 89 041
L1 . 87 .11
3.2 8 87 154
.8 il4 L 416
—185.0 6 H)S 2. 43 085
—157.3 2.5 082
i —153.1 2.46 L
i —147.9 3.39 L GO
! —~145.5 4,12 1.22
—144. 4 4. 05 i.6%
—141.2 7.08 3.067
—140.8 7. 66 4.0
—130.6 9.37 4.90
—138.5 11,45 5. 44
—137.3 13,79 5. 42
—134.5 15,28 1,97 ;
~135. 5 16,67 3.4 i
—134. 1 17.08 272
—132.9 17.94 1.79
—131.5 17.93 1.49
—126.7 17.37 Q. 292
—1038. 0 14. 87 C 018 H
! —89.0 13.58 sl
—4G3. 1 10. 97 023
—23.2 883 LG31
—22.8 715 L057 ' i
46..... ChllsO Telrabydrefuran... ... .. __ 1 kS 860 i 931 Smyth et al
3.22 8,38 1. 44 i
1.24 6. 92 2.95
20 @ 8.20
3.22 .87 1.13
1.24 G, 91 2014
40 ] 7. 60
3.22 7.3¢ {1 81 ;
124 6. 67 1.66 i
7o 2-Butanone. ... ____ 0 to 65 {60 to 120) i 512,49 Sen,
48 ... CaHsO2 Buatyric acid. ... 20 &0 2.96 0.14 | 522 Druma.
]
67 to 120 (60 to 1200 iAl3 Sen,
49 . Ethylacetate . ... ... 3 Y 6. 40 i 52.8 Smyth et al,
. 10.0 8,41 0,42 |
1.25 4,91 1. G0
20 @ 6. 04 {
10.0¢ 6. 06 0.33 i
3.22 5 8L .92 I
195 495 1.51 |
40 @ 5,03 1
1.0 8,71 0,24 i
3.22 5. 53 LG9 i
1.25 4,88 1,31
G0 @ 5.22 1
3.22 521 Q.53 [ !

31



Tarte 4. Dielectric dispersion data for pure organic Hguids—Continued

No. Suhstance £ (*C) X {em) ¢ ¢’ Referonces
Ce—Continned
L3 N Ethyl acetate-—Continued 30 o 5,94 56 Krishna.
750 G. 00 0. 04
G0 5.98 .06
50.0 506 .10
12.9 503 11
37.5 5,91 .13
33.3 5. 90 L11
-0 3.5 4. 24 .22
—50 4. 54 .40
—40 510 82
—30 6.78 ity
—20 7.09 .38
—14 5. 88 26
0 G. GG i
10 6.36 L16
20 6.12 .13
a0 5.01 11
[ — i Br 1-Bromobutane. .. .. .. ... ... 1 @ 157 52.5 Smyth et al.
15.0 7.18 115 52.1
3.22 35, 53 2.26 52.7
1.27 4.02 2.00 52,4
25 N 6.93
1.0 74 0.79
3.22 5.7 187
1.27 4.10) 1.97
40 hd €. 57
10.0 6. 44 0.63
3.22 5.61 1.60
1.27 4.2 1.84
55 Nt .24
10.8 6. 20 0.51
322 & 47 1.38
127 4.29 177
25 3 18 Crouch.
i1 N 1-Brome-2-methyl propane._______. 1 o 7,82 52.5 Smyth et al.
.0 7.38 1.07 52.1
3.22 6. 04 2. 47 82.7
1.2¢ 4.00 2. 40 §2.4
25 < 7,18
10,0 6. 90 0.74
3.22 6,01 1.92
1,27 4,31 2.32
40 @ G6.74
10.4 6. 60 0.59
3.22 §.91 1. 61
1.27 4.33 2.18
58 w 6,32
10.0 6,24 0, 46
3.22 5,78 1.35
127 440 2.08
25 9,72 43 Conner.
52..._. 2eBromobutang. .o .. i @ 0,43 52,5 Smyth ef al.
10.¢ 4 52 1. 46 62,1
3,22 .59 3.36 52,7
127 4,83 3.39 52.4
25 o 8.64
0.0 875 0.98
3,22 7.63 2.53
.27 3, 27 3.28
40 w© 8.15
10,0 R.30 0.7
3,22 7.45 2,07
1.27 5.39 3.03
4] o 7. 65
10,4 7.90 0.62
3.22 721 1.76
1.27 5,49 2.5
25 9,72 43 Caonner,
o 2-Bromo-2-methyl propane. ... . _. 1 @ 11, 56 52.5 Smyth el af.
3.22 0.66 3.57 52.7
1.27 5.92 4. %29 52,4
25 @ 10.30
.22 0.0 2,85
1,27 652 3.95
40 @ 9, 52
3.22 275 2,00
1,27 6.7 3,52
55 I 8.75
3.22 8.21 1,64
1.27 660 314
32




TanLe 4.—DHelectric dispersion dala for pure organic lHguids—Continued

No Subsisnce ! t(°C) X (o) ¢ ¢ References
i |
Cy— Continged i E
4. .. O 170 1-Chiorobutanc. ... oo 25 @ 7.24 I 43 Conner.
‘ 0,72 6.07 0.745 :
Sh... . -Chloro-2-methy! propanc_ ... ... I —184. 7 G107 .02 47 Turkeviteh,
: —174 6 1.49
—172.2 4. 4%
-171.8 520
—1711 6,81
—~170.6 7.0
—169. 2 8. 08
—168.0 5.03
—166, 4 189
— 1607 1.0
—164.4 0. 66
(gtlass) | —162.6 L4 :
mp | (~138.2) 0i8
: —108.5 018 :
12.9 i :
—188.7 G106 L 024 :
— 185G L0X) ;
—174. 0 VB3 i
—1I71.8 143 i
—370.3 2,52
— 086 4,24
~167.7 4,44
- 1661 3.8t
—~163. 6 2,94 ;
—164. 7 1.78 :
-163.2 0. 80 ;
—-162.3 330 H
— 100,90 165 i
—153%.2 L i
—~108.5 L0t !
13. 8 LO18
—180.7 010 % L2
173, 4 L8
--169, 8 R
—167,0 2,70
1064, 3 4,25
~=164, 0 4.3
=161, 7 3.07
—-150.2 L6
(glass) —155.06 0.393
: 1389 007
: 108, & 01
13.9 U
6. 2.Chloro-2-methyl propane. .. ... 4§ w 16,72 52.2 Smyth ctal
0.1 11.02 LS
i 3.22 jita | 2.6
1.25 7.04 4,48
20 w 6,87
10.1 1 O6 0. 704
3.22 4 48 L0
1.%5 AN .12 ]
40 o &40
10.1 9.4 .53,
| 3,22 .82 1.5
: 125 7.25 3.41
| 20 Y 4,88 55 Poley.
: 3.20 9. 34 2.21
1,25 7.50 304
802 6.07 3.97
LSy I o) 5 13 4 1-Todobuanc. ..o ool 95 © 6,12 43 Conner.
9,72 8.0t 133
58| CyEeN Pyrrolidine, .o ool 1 w 9,20 55.1 Smyth et al
3.22 5093 257
1,24 iy 1.04
20 =] 8.30
33.3 8. 257 (0.57)
10.7 7.97 1,40
3.22 5. 781 2.42
1.24 4,131 215
40 ) 7.38
33.3 7.282 (0. 26}
0.7 724 .71
3,22 G.118 1.91
124 4425 2.04
G w0 5,60
33,3 6. 627 (0.16)
0.7 4. 57 .51
3,22 4. 020 1.35
T2 4,514 1. 86
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Tanik 4. Dielectric dispersion dala for pure organic liguids—Continued

34

No Substance (A& A fem) 4 e ! Relerences
Ci—Continned
59,0 Cide -Buatanol. .. oo ) —=139to -3 LXMW e o Y (**) Trannhauser,
(%} * Daunbauser,
2 @ 171 MTT.
10t 17.4 0.7 §
X 17.4 .12 :
306 14,8 1.4 !
TEHY 185 6.3 :
0 %5 L7
19 w© 17. % Poonn Slevogt,
18,3 243 16.0 :
1.8 5R.3 61 :
18.8 3 4.8
1,8 10, 44 3
20 7763 8.0 . 6.7 At Fischer.
60,12 6.3 Eoa
(20) 4510 600 ) i I 22 Crard.
20 9 3.74 1.10 52,2 Bruma.
;
25 324 3.08 . N 52 Yaswmi,
5 3.08 BO5 | A6 ! Koiznmi,
20 110 : LBl :
35 319 oLy
50 2,29 I 1,35 :
2% 3.00 08 | o6 L8 Crouch.
18 1.38 2,03 ! A ‘ 3  Okabavashi,
15t 35 360 Lo 660 ‘ ‘ 36 Keutner.
23.9 446 ; 1] Fillipov.
2 147 Lo 520 : {38 Maibaum.
] 159 i P 3% Sesinski.
18 (2.6 Lo 22) X107 ; P37 Cavallaro.
20 to 40 1 i -] Tlackel.
21 5. 6108 i i 37 SBehmelzor,
{20} (1.85 toﬂ;. 223 K ¢ i 37 Zouckermann.
1 1
i 17.9 (1.7 10 103 X10¢ | ;6 Schreck,
I |
60..... 2-Bmlanole oo P8 e —d LAX10E0 {9 (M | [ T4 {4 Danmhauser.
20 16. 66 394 i 27 {4 Benoit,
(97 | L7XI0! to 27X | 36 Sehreck.
108 i
[ 2-Methyi-I-propanol. o ... ~137 10 0 LAXI0 {0 w» *)(*) "3 (") 55 Dannhauser.
-5 5103 10 12 28,27 Mizushima.
930 4 :
308 3 Dol i
57.8 2.8 0.4 H
—~30 SX I3 2.5 8
950 7 18
308 4 1
57.8 2.8 0.6
—10 5HX10? 235 3
930 7 i9
408 7 7
57,8 3 2
14 53108 21 3
950 20 3
308 13 7
57.8 3.5 3
30 956 17 i
308 16.5 3
57.8 6.7 4
50 030 15 i
308 15 1
57.8 10.5 4 ;
20 10 to 103 * *) | 46 Hifelin.
(20) 70 Lo 600 *) {9 32 Girard,
] 182 5.4 33 Szymanowski,
10 8.6 8.45
20 1.9 8. 40
30 13.6 5. 56
10 13.7 3. 54
58 13,25 2. 14
25 3.24 2.94 1.01 52 Yasuini
*Graphs, *Tabie 2.




Tanne 4. Diclectric dispersion data for pure organic liquids~—Continued

No. Substance ) | A (e} F ¢ l ot Teferences
N . o e . S |
: Cy—Conlinued : : !
i i
6l._... 2.2 ethyl-1-propanoi—Continned 3 3.08 2 89 I 0.5} 53 Koizumi
: 20 i 297 | .73
35 3,08 boLog i
a0 ! 3.24 1.25 i
2 | .38 Co2se 0.5 55 Okabayashi.
G0y | (LTt 2700 ] 38 Schreck.
: 25 1568 ; : 3¢ Malsch.
62 2-Methyl-2-propanel ..o oot ; 30 ‘ @ 10,9 i 56.5 Smyth ot al,
10.0 i 4,55 iOLBG
322 i 28066 . 0670
125 2,77 .38
50 @ 8,19
10,0 1.%7
3.22 3897 L12
1.25 2.96 {63
0 @ : 6,89
0.4 : 5. 67 179
322 34923 154
_ 1,25 3.30 0.93
€25 7. 43 3.00 .G 52 Ymmnamura.
3 7.45 3.29 1. 48
3 744 i 3.04 193
! 2% 3.24 2,80 0.85 52 Yasumi.
% 3.08 087 1 W0 53 Kolzumi.
33 . 3.00 .86
0 3.2 1,24
26 1.38 2.82 0.45 55  Okahayashi.
T CallwO  Bihylether. .o eioamae 5 ® L4 5.6 Smyth et al.
; 10.0 : 4,68 0,151
i 3.22 : 4,609 . 429
1 1.25 130 103
5 25 w Poam
; 10.0 i 4,238 0,110
i 3,22 : 4,184 . 280
! 1.95 1 4.01 L7085
20 o . 1,335 32 Malsch.
: o P nex i {0
: 4. 8169 : {0)
R 53 (R 0.00168
19.7 | 1LOBXHYE . 00451 37 Schmelzer.
17.2 | (10 444 0833 50  Imanov.
¢ —10 to 28 (60 to 81) 49 Sen.
[ P CsITN Pyrddine. ... voomomcecican e 1 ® 14.65 55,1 Smyth et al.
3.92 11. 48 4.79
1,24 8, 740 5. 4G
20 w 13, 55
i 0.7 13,25 1.42
i 3.2 11,62 3.74
H 1.24 7. 386 5. 24
40 @ 12,45
0.7 12,32 1,40
3.22 11,32 3,53
: 1.24 7.969 5.10
G0 I 1144
10.7 11,36 0.78
3,22 10.63 2.22
1,24 8.333 4.31
[C: - CsH O 3 Penbanone - v e e iaan {to 82 (60 to 120} 51.1 Sen.
i3 C;HnBr 1-Bromopentant. « . - cooociaaaiaaaan 1 @ 6.8% 52.5 Smyth ct al.
0 6.15 1. 10 52.1
3,22 4.30 1.72 52.7
1.27 3.30 1.39 52.4
25 @ G, 31
10.0 5,98 0.79
3.22 4,53 1,60
127 3.47 1,45
40 @ 6,00
10.0 5.77 .63
2,92 : 4,57 1. 49
1,27 3,47 1.39

s mp, 25,.5° C Timmermans (50).




Tasre 4. Diclectric dispersion dala for pure orgenic lguids—Continued

No. Substance t(°C) » {om) ¢ " Relerences
Cs—Continued
66..._. CsInBr I-Bromepentane— Continued. .. __ 54 @ 570
G 558 2. 51
3.22 4. 85 1.34
1.27 3. 59 1.43
74 10.0 527 (.38
[ S— I-Bromo-3-methy] butane_. ... __. 25 o 5.93 43 Caonner.
972 5,84 1,04
—150 to 20 2.33%102 {*) {*) 46.1  Schallamach,
68 C511::Cl 1-Chiloro-3-methyl butane. . ... __ 25 w 5,04 43 Conner.
9.72 6,07 0,73
69 2-Chloro-2-methyt batane_ ... 25 @ 9.1) 43 Conner,
9.72 6.05 .66
(¢ - C31120 1-Pentanol. .o ool —G0 5Y 108 55 5 28,27 DMizushima.
050 4 1
308 3 0.4
57.8 2.8 .2
—40 53103 13 11
950 5 2
308 3 1
57.8 2.6 0.3
—20 Ax IR 19 2
G50 10 G
308 4 2
51.8 2.6 1
4} 5% 10% 15 3
950 17 5
308 7.5 6
57.8 2.7 1
20 950 16 1
308 13 i3
87. 8 2.8 2
40 450 13 1
308 12.5 2
57.8 57 3
14} A5¢ i1 i
308 i2 1
57.8 4.3 3
0 182 ER 4. 58 33 Szymanowski.
10 6.1 6,11
20 8.4 G, 84
30 10,7 5,46
40 11. 55 3.60
50 1i.6 2.13
20 16. 66 4,03 1.68 44 Benoit.
(20) 45 to 60G (*) ™) 32 Qirard.
5 3.08 2.75 0.49 53 Koizumi,
20 2.83 G4
35 2.64 .M
50 3405 1,13
15 to 35 60 Lo 668 36 Keutner.
16 to 22 320 to 1002 41 Khodakov.
20 147 L0 520 30 Maibaum,.
20 159 39 Sosinski.
) 3-Methyi-i-butanol. .. __..____. —100 10 0.7 750 Lo o **) **) 54 Reiniseh.
T2 2Methyl-2-butanol. ... . (207} 30 to 103 44 Khmel'kova.
Cs
£ I— CeiCly o-Dichlorobenzone. oo ... . 25.5 18 to 152 49 Fischer.
L I—— CelsBr Bromohenzence. ..o ........ 1 @ 8 71 52,6 Smylb et al.
10.0 517 .12 62.1
3.22 3.62 1.36 52,7
1.37 2,95 0.82 52.4
25 o 5.39
10.0 508 76
3.22 3.92 1. 34
1.27 3. 08 £.94
40 @ 518
Ho 5.02 .61
3.22 4. 06 1,26
1.27 3.08 0,94
*Graphs. **Table 2.
36
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Tanns 4, Dieleclric dispersion dale for pure organic Hguids—Continued

3
No. Subatance {(°C) » {em; ¢ ¢ TReferences
Cy—~Continued
L W Co I Br Bromobenzene—Continued. ... 55 o 4. 06
10.0 4.8 G, 48
392 4.16 1.12
1,27 3.18 1.05
Pt 0.0 4,71 0.38
20 3. 49 4,32 1.36 55 Poley.
3.55 4.16 1.42
3.20 4.06 1,40
1.25 3,00 0. 98
0. 802 2,82 2!
0 32 fo 100 53 Ghosh.
24 3 18 Crouch.
20 16.7 44 Benoit.
L CelTsCl Chlorobenzent. ... .. ccvovuvmunnanen 1 @ 6.15 52.5 Bmyth et al.
10.0 .73 88 52.1
322 b el o ilaael 52.7
127 3.29 1.27 52.4
25 ] 5,63
10.¢ 5,80 0. 64
3.22 4,64 1.41
127 3.44 1.358
Q0 o 531 |
HLIRY 5,26 P50
3.22 4. 66 1.21
127 3.50 1.39
85 o 5.09
10.0 5.06 0.39
322 4.63 1.01
1.27 3.63 1.33
22 w© 5.67 b5 Poley.
3.9 4.93 1.32
3.85 4.78 1.42
.20 4,55 1.49
1.25 3.8 1.39
0. 802 2.96 1.406
20 78.01 5.66 0.108 56 Fischer.
70,64 5.60 L152
40, 45 5.72 .158
24 450 5.61 0. 0149 53  Fischer.
25 3 4. 83 1.64 48 Crouch,
25 32 to 100 53 Ghosh,
—3G Lo 0 57 to 120 50 Sen.
20 to 50 fidiiil 19 Fischer.
25 (1 to 2) X102 39 Sehimale.
(20} (2.8 to 7.6) X108 32 Malsch,
i CelEsCi0 p-Chlorophenol. . ____ ... 3.18 56 Qhosh,
i Ceils T FluorehenZenc. - oo oo oveocneneneen 21 o 5. 44h 55 Poley,
3.69 5.22 0.71
3.20 5.08 .95
1.25 4,15 1.54
0. 802 3.43 1.48
e T CelsL Todebenzone. . o oo eocc i cees 21 © 4,64 55 Poley.
3.99 3,44 0.92
3.20 3,31 875
1.25 2,88 47
0. 802 2,80 36
... CetieN 0 Nilrobenzene_ o ... 25 @ 34,82 56 Clark.
46, 2 32.5 4.5
3.5 32.1 546
30.9 31.8 7.44
27.2 30.7 9.0
14.3 25.7 11.1
10,0 20. 6 12.65
15 10.9 19.8 14,1
2 21. 4 12.6
25 20.6 12.7
30 22,6 12.¢
40 21,4 11.6
50 23.9 112
20 © 35.73 55  Poley.
308 15 12,36
3. 53 853 10, 91
3.20 T. 45 9, 51
1.25 4.73 4, 58
0. 802 4,45 3.26
25 @ 34,82 53 MIT.
3108 344 Q.31
10 3L1 52
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Tawre 4. Dielectric dispersion dal for pure organic lguids—Continned

No, Substance [ 83] A (em) & & References
Ce—Continued
9.1 CsHeNO;  Nitrobenzene—Continmed. ___.___ 20 78.08 35,9 53 & Fischer,
.58 36.2 5.3
&0, 46 351 5.4
17 3 to 200 (*) *) 46,43 Girard,
(712) b
18 o a6, 4 36 v. Ardenne.
72 344
54.0 325
32.3 315
13. 45 6.5
20 141 0. 553 49 Fischer,
25 -4l
Eif] 437
40 33
A 262
20 182 .2 1.06 33 Szymanowski.
30 32.3 1.40
40 30.8 1.07
a0 2.4 {.82
60 28, 58 .71
{17) 316 8.1 6.4 53 LeMontagner.
2510 42 532 53 Fischer.
14 AR to 76 50 Choudhury,
10 to GO 10 50 Heston.
26,7 57 to 120 50 Sen.
20,5 320 1o 1002 41 Khodakov.
16 3X108 39 Panchenkavy.
25 {1 to 2)10% 30 Schmale.
L4 S CsHe BOnzene ..o . 20 o 2. 2836 [tan &} 55 Harishorn,
3,33 2. 2841 30,0005
i . DO
1.2 l i,0009
i 000G
6% 3.2 12 2850 i G00s7 47 Bleanay.
2. 2835 L0050
2.2780 00035
1.35 12,0853 P07
2, 2828 L0012
2.2778 . 0008y
2 1.27 2. 284 L0011 5 Teston.
1 ta 60 Ito10
20 0.8510 3,33 [ *) & Whillen,
(20 Ato 17 46 Abadie.
20 3.3% 55 "Pakahashi,
(207) 3.27 56.2 Srivastava,
Bi.._.. CsHsO Phenot 40 to 120 318 55 Ghosh,
82 CosHIN Aniline 20 © 6. 89 ) 49 Fisher,
20 603 I 0. 0276s
25 i L0243
30 L0213
40 L QL
50 L0127
25 460 . 0500 53 Fischer.
42 . 0343
14 a8 10 77 50 Choudhury.
83 . vPieollne. . ... ... _________ . 1 {13, 1) 55,1 Brmyth et al.
33.3 12, 86 1. 00
20 o (12.2)
3.3 12,06 Q.71
0.7 11,59 2,16
322 8. 165 4,14
1,24 4. 355 3.72
40 @ (11.3}
33.3° 11. 30 0.55
10,7 1. 93 1.67
3.22 8.726 3.08
124 4,715 4.05
60 - (10, 5}
33.3 18, 57 0.40
mn.7 10,20 1.21
3.22 8,893 304
1,24 5,432 4.36
*Graphs. b n=refractive index. ! Different samples,
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No. Substance L0 » {em) I3
CypContlinued
84..... Cell1pO .. ... Cyelohexanone.... .o . eoivn.n. H w 17.
3.22 10. 74
.24 5.8
20 @ 16. 00
3,022 15, G7
1,24 6. 84
40 [ 14. 99
0.4 4.1
322 11.92
i) 7.33
60 @ 13.499
10. 4 13. 4
3.22 11.81
1,24 7.0
21 1o 67
85..... CalluBr Dromocyciohexane. .o ... ] o« 8. 54
0.0 7,97
25 o 742
L0 7. 42
40 = 7. 55
140 7.
HE ) 718
10.0 7,02
75 10,9 6. 68
2% 14 1¢ 67
BG... - CelinC) Chlorocyelohexant, ..o 21 14 to 67
87. . CeHNO:  Nitroeyelohexane. ooooooooooo. 21 14 to 67
88 .. Coli iz Cyelohexant, . oooocoveooeoons 20 ® : 2.0250¢
3.33
1.2¢
20 a2 20244
1.35 2. 0248
20 0. 85 to 3.33; )
i
89, Cellz0O Cyclohexanal. .. ... . ioouaoo. 25 6X 104 16.8
3x 104 16.8
1,5 10% 16.8
8. X 10} 16.8
5.0:10% 16.7
30X HE 6.1
1, 88» 108 15,94
909 14, 50
£25 12.2
417 10 ¢
313 8.4
185 5.73
113 4, 65
GO 4 4. 42
42,4 4. 10
216 3.77
9.09 3.31
3.20 3.04
45 3104 ih, 3
5.010% 15.3
30198 18.3
1. 88X 10% 5.3
909 153
625 164
417 4.8
313 13.0
185 10. 55
$13 8.7
60. 4 5,97
42,9 50
21. 6 4,16
Q.08 3.587
3.20 326
—25 1o 49 310 to 3310 ()
60 to 140 3,18
90.....] Celliz0s Paraldehyde. . ... . 20 @ 14.70
10.4 814
3.22 2,87
1.24 2.43
*CGraphs. **Table 2.
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56,5 Smyth et al.
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TAnLE 4. Diclectric dispersion dala for pure organic lquids— Contlinued

Mo, Substance L) X (em) < e References
Ce—Condinued
Q0. Celd120 Paraldehyde—-Continned. ... 40 9 12,25
0.4 6. 54 4,24
3.22 3.21 2.26
1.24 2.42 1.09
60 w© .30 :
16, 4 7.26 3.36
3.22 3.74 Z.56
1.24 2.53 1.15
[£) P CelTBr i-Bromohexae......__ ... __. 1 ® 6. 30 525 Smyih et al,
wo v T b 52.1
3.22 3.75 1.37 587
1.27 2.96 1.07 52.4
25 @ 8. K2
10.4 520 0. 91
3.22 4.03 1. 3R
1,27 3. 11 15
40 o 15. 56
0.6 : 17 0.75
3.922 14 134 ;
1.27 3.18 iy ; .
55 @ 5,30
10.9 5 14 0.61
3,22 415 1.21
127 3.26 117 :
92..... CeIly 1-Hexane_ ... __ e 20 S 1. 890 [tan 4] 47 DBleaney.
3.2 1, 402 0. 08034
1.35 1,902 . 00076
93, Cellis0 Liexanol ... ..o —40 Lo 0.7 5010 o (*%) (%} (" 54 Reinisch,
=50 to 60 9 (*) *) 5 Brot,
AN 9.0 3.17 0. 52.2 DBruma.
*% (**)
—50to 25 3.22 (*) &) 53 Drof.
~50 to 50 1.25 *) * 55 Drot.
15 to 35 360 to 660 36 Keutner.
04 ColX 02 2-Methyl-2-4-pentanediol.. ... .. —70 Lo —20 3105 1o 33107 ) " 32 White.
5.1 CelluOs Sorbitole.. .o . 20 40 to 3103 3 Girard,
96..._. Cellis08h  Hexamethy! disiloxane. .. _______ —G0 o 2,422 55.2 Smyth et al,
3.22 2,404 0. 4200
L2 2,368 L3430
i 1] LS 2.353
3.22 2.343 (. 01562)
1.24 2,33 (.{274)
—20 o 2,980 !
3.22 2,285 ¢ LOH
124 2,274 | L0208
|
2 @ 2,227
10. 22 2.221 . 0006
3.22 2.224 L0075
1.24 2.220 L0154
20 w 2,179 :
10,22 2,178 . 0004
6 17 2180 L0014
3.22 1S L0050
1.24 2178 L0123
40 o 2.130
10. 22 2.130 . 0063
3.22 2. 130 Q031
. 1.24 2,132 L0091
Cr
97| CollsN Benzondtrile.. ... . ... . 21 o 25 57 53 Poley.
3.99 9. 36 0,65
3,20 7.17 7.08
1.25 4. 64 4.2%
0.502 3.99 3.07
20 o 25,63 45 Trischer.
20 514 G. 2348
25 . 2060
20 . 1855
4 . 1465
an 1201
L S C G Benzyl ehloride. ... ... _____. ~20 0 120 3to 100 54 CGhosh.

*Graphs. **Table 2,
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Tanns 4. Dielectric dispersion dato for pure organic liquids— Continued

No. Substance L0 [ » {em) < o Relerences
Cr—Condinued
99 Cyifs Toluenc... .. e e [tan. 8]
~8&0) 1.27 0 (0147 40 Whiffen.
— B0 G190
—4Q L0236
—20 L0205
0 L0265
20 L0251
40 L0230
60 L0200
80 0178
{19 10 2,41 L3205 46 Dunsmuir,
18,1 {10) &0 Imanov,
—05 to 27 57 to 120 80 Sen.
18 16. 66 44 Benoit,
(207) 3.27 2. 41 053 55,2 Srivastava,
100....1 CiITs0 Benzyi alcohol. oo ooiimmciaan —20 53103 15.1 2 28 Mizushima,
718 11.1 G
308 8.4 3
0 5108 19,8 ]
718 14.8 2
308 13.8 2
20 5108 15.0 1A
718 13.0 ]
308 13.0 &
10 5108 111 R
718 L0 R
308 i1.6 o4
20 71.78 10.9 4.8 56 Tischer.
70.68 10. 4 4.9
56,98 9.8 4.9
19 3 to 200 ™ * 43 Girard.
51030 3510 120 54 Ghaosh.
5to 80 0.410%
101..... Methoxybenzene (anisoie) ....owoo- 25 w 4,33 53 TFischer,
457 4.36 0. 00793
42 4.20 . D058¢
2. B CES0 e e e e e 18 to 84 34 to 44 52 Kastha,
30 fo 100 3.18 54.2 Ghosh,
105... e ) g 1o} S I8 Lo 84 34 to 44 52 XKastha,
20 to 120 3.18 54.2 QGhoesh.
h117 T— L) DO 16 to 87 34 to 44 52 Kastha.
48 to 120 3.18 3  Ghosh.
105, ... CiI1402 o-Methoxyphenol o . coemanas 40 Lo 140 3.18 55 Ghosb.
106....] CyLIeN M-TOIIAINC . e e o 18 o 5,95 4% Tischer,
2B 584 04130
25 . 03500
30 02996
40 . 02200
50 L0171
107.--- Benzylatmine ..o oomemcmanoanesone 40 to 100 310125 54.1 Ghosh,
08| CiHO 2 FLOPEANONG. o em v me o 4 @ 12. 86 5.4 Smythetal
10.0 12.26 2.80
b O S
1,25 | oeeeeas b e
25 @ 11.68
10,¢ 11. 55 1.84
3.22 8.939 4.40
1.25 4. 86 4.00
: 56 o 16. 41
10,0 10. 40 1.20
3.22 0. 069 3.00
1.25 5.78 3.99
70 @ 9. 49
10,8 ] aemeaoe emmmeeeean
3,92l ammeioo | mmemmeesen
1.25 6.17 3.50
75 @ 9. 28
16,0 9.37 0.77
3.22 8. 686 2.15
1,25 | eeemmacn | mmmmmemee-
1 o 13.01 56,1 Smyth ot al.
10. 4 12.00 2.7
3.22 7.7 4,42
1.24 4, 58 3. 86

*Graphs.
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Tanue 4. Dielectric dispersion data Jor pure organie Lpwids—Continued

42

No, Substance ()
Cy—Continued

W8, CiHu0 2~ eptanone-—Continued : 20
40
G0
W09 A-XTeplanone. ... oo ... 1
20
? 40)

i
GO
30 to 85
... $-Methyl-3-hexanone.. ... ... 30 Lo 95
Y CiH O Tsoamylacetate . ... ___________ 0
5
112....) Cy¥i;;Br 1-Bromeheptane. .. ______ ______. 1
25
40
T
W1 Gl I-Heptane. ... ... 20
20
114.._.] CiH0 T-XIeptanol oo oo 0

A {em) ¢ & References
™ 11,98
0.4 11.22 2.2
3.22 8. 74 4. 15
1,24 503 4,12
w© 11.02
10. 4 10, 44 (G. 90)
3.22 8.93 3.40
124 5,67 4.07
w 16.18
H4 9. 84 0.91
3.22 9.00 2. 56
1.24 G.3 3.82
@ 13.82 56,1 Smyth ¢4 al,
1.4 (11.43) {3. 62
3.22 7.91 6. 10
1.24 4,31 3.9
o 12, 67
4 12.00 2.2
3,22 8,58 4. 61
1.2¢ 1.83 4.3
£ 11, 61
10. 4 11,06 1.6 :
3.22 9, 25 2.67 i
1,24 5, 54 4. 07
@ 10.71
10.4 (5.8 {0.42)
3.22 9.0 2.91
1.24 6,05 3.7h
(60 to 120} 5.1 Sen.
(60 Lo 120) 51.1 Sen.
£ 4,72 52.8 Smyth ct al,
0.0 4,61 0.42
3.2 4,10 87
1.25 3.35 104
@ 4.34
10.0 4.33 0.27
3.22 4.82 G4
1.25 341 .88
w® 574 52.5 Smyth et al.
10.0 457 1.06 52.1
3.22 3,37 1.7 52.7
1,27 2,78 0.77 52,4
B 5.33
10.0 4,53 BG
3.2 3,56 111
1.7 2,80 0.87
@ 5. 11
10.0 4,50 k]
3,22 3,65 .08
1,37 2,59 0.91
L 4. K
10,0 4. 47 .67
322 3.7 1o
127 303 0.95
= (7. 26)
10.0 4. 42 5l
«© 1,024 [tan 3] 47 Bicancy.
3.2 1.9220 0. 00037
1.35 1,9223 . 00076
197 1,920 00060 « B Ileston,
38X 108 14.¢ 53,1 Lebrun,
2.7x104 14.0
7.5X 108 13.9)
3810 13.55
2,118 12, 65
1. 43310p 11, 54
L6710 10,5
5060 9,43
749 8.7
374. 5 5. 26
249.7 4,50
187.3 3.78
122.0 3. 52
50,1 3,36
44.08 3,25
21.66 2,94
{. 51 2.85
3.19 2,46




TanLe 4. Diclectric dispersion dala for pure organic liguids— Continued

No. Substance A » (cm) ¢ P References
C:—Continued
4. ... G0 1-Heptanoi-~Continued ..o ... % X104 11,70 55  Labrumn.
2.38% 103 L6 o 94
1. B IR 1145 1.64
810 10.9 2.70
650 10. 43 3.10
553 10.0 3.48
431 92 4,
313 7.86 4, 86
27 7.08 4,22
188 6.0% 4,13
153 5.25 71
104 4,19 2.4
8.7 3.85 2.5
0,15 3.49 1.04
43.8 3.44 1.70
21.6 312 1.08
17.23 3.0 0.88
9. 46 P .66
3,17 2.62 .36
—34 to 50 7.5X 162 Lo ™ * 51 Oppenhelm.
3. 8108 |
20 9. 2.98 &.55 52.2 Bruma.
—35 to 60 9.0 * *) 54 Brot.
—35to 25 3.22 *) {*) 53 Brot.
—50 to 50 1.95 * ) 55  Brot.
Cy
115.....| CsHeO AeLOPHeRONC. - o m oo cuarammmmn e 20 « 18,66 56.1 Smyth et al,
10.4 (12.8) (6. 1)
3.22 5,62 3.5
1.24 3.63 2.2
40 o 17.77
10.4 13.0 5.0
3.22 6. 67 4.2
1.24 4.11 2.8
60 w 16. 88
10.4 13.0 BBy
3.22 7.66 4.4
i.24 4,35 3.3
25 to 42 450 53.% Tischer.
{tan &)
[16....1 CgHao 0-XVIONE . oo 25 1.97 0. 052 46  Whiffen,
20 IR 5T
Q . 057
20 . 058
40 Nk
60 LG50
&0 049
100 L044
120 1 ]
140 L0345
2010 0 30 to 120 53.1 Qhosh.
... AN YN e —30 30 to 320 53.1 Ghosh.
118.... Ethyl henzene. .o oovevmaaooaomcan —05 to 27 60 to 120 50  Sen.
119....5 CsHInN 2,4,8-Trimethyl pyridine (y-Colli- 20 @ 8.00 56.5 Smyth et al.
dine}. 10.4 6.15 2.07
3.22 3.37 1.67
124 2.71 Q077
40 © 7.46
10, 4 4. 06 1.71
3.22 375 1. 86
1.24 2.75 Q.95
€0 o 6. 04
0.4 5,95 1.40
3.22 4.09 1,90
1.24 2.85 1.03
120.._.) Cgil40:  Octanoic acid (Caprylie acid) ... 20 o 2.45 52.2 Bruma.
9, 2.44 0.05
1210 CellBr 1-BromO0CEBIE - oo e ecsmem mmmemm s n 1 @ .52 52.5 Smythetal
10.0 410 07 52.1
3.22 3.10 .93 52.7
1.27 2.74 LO7 52. 4
25 o 5.00
10.¢ 4,14 .84
3.22 3.28 .80
1.27 2.79 .69
44 @ 4.80
1.0 4,17 .75
3.22 3.41 .90
1.27 2,810 .73

*Qraphs.




Tanwe 4. Dielectric dispersion dale Jor pure organic liguids—Continued

44

No, Substanca {(°C) > (em) '3 &t Referonces
Cs—Continued
121, Cellnlir 1-Bromooetane-——Continued ... 35 o 460
0.0 4.18 0. 67
3.22 3.48 87
%7 2.9 i
122, .4 G Ch 3-Chloraoetane. oo ... __ 1 o 5,47 525 Smyth ¢t al,
0.0 4.35 Rt 521
3.2¢ 3.22 1.09 52.7
1.27 2.76 (e ) 524
25 w0 5.05
104 +4.43 .68
3.22 3.50 1.04
1,27 2.89 Q.86
40 @ 4. 80
10.0 4. 40 .9
3.22 3. 61 L90G
1.27 2,45 .87
&5 o i. 5%
10.0 4.32 52
3.22 3.63 . 86
127 301 .88
% 10.0 4.22 .41
24.5 8ip 150 42 Klages.
23| CsHpl 1-Tod00ct8NCa . e e 1 w 4.90 52,5 Smyth et al,
3.22 2.78 CB4 827
1.27 2,54 .35 §2. 4
23 0 4.62
3.22 2,97 .7
Lar 2,59 44
40 @ 4. 44
3.22 .03 72
L7 2.62 AG
55 w© 4.27
3.22 3.07 70
1.27 2.65 82
124 CHrDO  1-Octanol=D-1..._._.___...___.____ w1510 50 750 ™" * 52 Sorval,
1, 8108
125 OO 1-0etanol.. oo 4] 38104 12.2 s 53.1 Lebrun,
2,710 12.1 .38
7. hX 108 12.10 .89
3. 818 16 2.10
2. 1102 10. 71 3.25
1A3I08 9.34 4,01
1.07X10% 8.33
863 7.31 4. 30
749 6.12 424
3745 4,41 2.96
2447 3.69 2,14
187.3 3. 54 190
122,0 3.27 1.26
59,1 3.907 Q.83
44,08 2,09 .72
21.66 278 L4934
on 2,04 L34
3.19 2.40 167
20 3X10¢ 10.35 55.2 Lebrun,
2. 38X108 10. 25 L 94
1, 503108 10. 05 1.44
810 9.41 2.64
G50 8.90 2.97
553 8. 26 3.24
431 7.6 3.6
313 6. 45 3.7¢
231.7 561 3.64
188 5.13 3.28
153 4.49 2. 80
104 3,77 2,24
78.7 3. 584 1.8¢
60,15 3.30 1,40
43.8 314 127
21.6 299 0.76
17.23 2.85 .08
9, 4% 2.87 .82
3.17 2.52 .28
2.5 12.5 2, 683 .382 86.5 Smyth et al,
9.4 2.444 . 324
G 1.2 2,38 .135
25 12.5 2.841 . 603
9,04 2.736 L83
3.22 2.584 323
.25 2. 50 .22
*Grapls.




Tanre 4. IHele Continued

clrie dispersion dala for pure organic liguids

Substanee 0] References
; Cz—Conlinued ; H
| 1-Oeclanol---Centinued.... .. __..... | 50 :
L 7 ; 125 270 ‘ b 1 i
W o 2,84 .43 ¢ 522 Bruma. :
; ! I =150 40 CoTa0 10 3.7 ) {* [ Dalbert.
; ; . o0 1 3 te 2xi (") () 42 Firard. 1
H . ~.20 to B0 9.0 : ) . ("} RS 13rot. '
i — 50 to 80 1,25 : (") (&) 35 T3rot.
! ~Gtoa 1 A toe ©52 Hamuou.
: ; ; 40 LOSX0 50 Klages.
| | M 3010 105 i 44 Khnel'kova, ;
i 23 972 i C43 Conner. i
; i 1410 24 G2 1o HXUP Y Smyvih. i
1 ! ; : i
1261 B OCEANO o i acannn —36 to 48 * ; " .83 Dalbert. j
i —60to 60 2.6 108 : ;47 Cavallaro. !
i an : Q.72 : 43 Conner. '
i : i
127 Butylether. .. .. e i —130to 20 LAXIN : ") [44) Coab Schallamach, ;
; Ce ‘ ) i
12800 GeIL;N QUIROHNE o anee e camecee e mn i @ @70 P55 1 Smyth et al ;
‘ 333 : 9,325 . 219 : i
! 4,22 {3582 L42 i
i 1. 24 ! 3.227 075 ;
: 20 w ; 9.03
: H 333 ; 8. By 197
1 3.22 H 3. 004 FIRIX)
: 1,24 : 3.220 104
4 : o« 8. 40
| 3.3 8473 0. 86
: ; 4.92 4. 398 227
; i L2 3,276 129
; 60 o 7.81
i 4.8 8, 082 0. G4
H 3,22 4. 888 2.32
; 1.24 3441 163 ‘
[ V- E TRGGIHIOHNG o e o e eoc e nat 23 w© 55.1 Stuyth et al, :
: . 33.3 2,16 ;
; } 3.22 184 :
i 1. 24 1,00 :
40 < .88
358 9.714 165 !
i 3. 1,035 2,201 i
; 1.24 3267 12 : !
: o o §.22 i
33.3 9,307 11g : i
) 322 1. 563 2. 53 : .
1.24 3.3 1. 5h :
130, Collwlr 1-BromonOnatea e cacawannmamnesnn H @ 5.0 ;524 Smythetal
10.0 377 0.92 H 521 3
322 284 . .76 oo i
1.27 2,57 44 [ A i
25 S 4.74 i
1.0 3,86 .11 : ;
W 3.0 B ' !
127 2,60 LoT ; '
. 40 @ 457
i 0.0 3,91 73 1 ‘
i 3.22 3.17 L83 ¢
: 1,27 2,73 63 :
: a9 @ 4.40 i
: 10,4 3,93 k] !
3,92 3. 16 L7
127 2,77 L GG <‘
131 CoilnO i-Nenanol..... O e ——————— 0 3. 8104 i .30 55.1 lebrun, !
2. 7104 . A2 :
7.5 1 10. 35 96 i
3.8X10% 16,10 2.25
21108 8.75 3.25
1. 43100 7.40 3.63
LOTXI08 | B.60 370 i
360 : 5,70 3.37 :
740 ' b5 3.26 :
374.5 Pt 2. 21 {
! 249.7 : 3.57 1.G3 i
Poens 393 1.9 !
122.0 L) 0. 96 }
59,1 o .75 t
44, 08 Po2e 1w
21,66 § 2.70 1 .37
8,51 ‘ 2.60 P
31 2,36 i IRt
*Qraphs,
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Tapry 4. Diclectric dispersion duia for pure organic guids—Continued

1 H
No. Substance 1) E A fom) { ¢ i I Relerences
; 1 ’ i
i Co—Continued . 1[
131 1 CeHuQ E-Nonanol--Continued i ; Eyselil Q.05 io8h Lebruan.
! : 2.38X 108 | &£ 85 & 94
: LS00 | 8,68 ]
i j 810 ! 804 ]
: G50 7.53 i 2,67
533 7. {H o286
: 431 6.22 Y265
! : 213 5,55 io3.02
: 2317 4, 8% P90
: ) 158 : 4.37 P25
[ ; : 153 P 3,96 | 215 i
i H : 104 ; 3.8 i 186
8.7 ; 3.38 | 1.48
GG, 13 3,17 I 1.13
43.8 3.12 Too0.9%
2.6 200 | e
17.23 2.8 t L5
Q.46 i 2.72 48
: 3.17 247 | .2
i —bto 60 | 9.0 ) : " Coal o Brot.
—5 16 20 : 322 &) : (&) ;o B3 Brot,
—50 ta 50 i 1.25 : {*) ] £ [T Brot,
Cin ; , H !
132, CallsBr -Bromonaphthalene. ... _ 1 ; 322 2.49 0. 16 o527 Smythet al,
25 o P 4.8 I &5
10,0 N 8l Poanl
3.22 i 3.02 .51 booaAT
197 i oz .21 {524
i !
40 o f47 :
10.4 Poas0 e
3,22 : 3.07 .59
1,27 2.87 .25
55 @® 4.57
10.0 4.00 L7l
3.22 312 .66 b
127 2.87 .3t i
75 1.0 £.04 .56 :
20 78.05 i 4.78 4,27 . Fischer.
70.48 H 4.7 446 !
60,18 ‘i 4.7 4. 76
J fn]b 51 Meckbach.
2005 %, 88 2177
52,92 2,178
5.90 1.825 !
5,74 1827 ;
20.5 1,310 80 (&) ™ J
20 520 Q. 0835 49 Fischer,
25 | - 0748
30 t . 0661
40 i 0421
50 0423
133.....1 CieH:CI 1-Chloronaphthalene._.._.___.____. i o 3.30 i 52,85 Smyth et al.
: 10.0 3.9 1.06 52,1
3.22 3.16 0. 4% 92,7
1.27 2.83 .19 52, 4
25 w &5.404
10,0 4.16 .86
3.22 3.08 .43
1.27 2. 80 28
40 o« 1.88
140 4.22 .75
3.22 3. 13 .70
1.27 2,80 .33
55 [ 4.72
0.6 4.29 LG4
3.22 3.24 .76
1,27 2.83 o
75 10,9 4.35 .52
20 63 4,87 2.92 &6 Fischer,
70,52 4.86 2.93
60.22 4.85 3.62
134y CoHOr Bugenolo... ... ... 20 78.23 6.7 3.2 56 Fischer,
70. 61 6.3 3.1
60. 90 6.0 3.5
[(tan 8)fe] i
135 .7 Crellyg 1-Methyl-d-isoprepyi benzene. . . —70 1,27 0. 0049 4G Whiffen,
(p-cymene} —30 L0067
—30 | i i . 0080
~10 i . G087
10 i (09
: 30 I . 0089
! f o H . 0085
! ; ca - 0081
| i ! 100 ! ! L0073
: i 150 : : . GOAL

*Qraphs. b p=refractive index. fi{tan &)/cl=specific loss tangent; ¢=motes/160 ml.
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Tanre b

Diclectric dispersion dalo for pure organic Liguids—Continued

o |

136....[ CullisO
Chollis

136 ..
A CretinC

136...
140 -

142.._.| CillnO

143....{ CuilnO

*Graphs.,

i
137... l CiolT1s02
i
} CaollaBr
;

14l.._.| CpilaCl

Substance

Cro--CTontinued

Citrat._.... PO

Gerante acid . .. Loocoon o
trens-Decahydronaphthalene . -

Gerandol. ... ..o ..

-Bromodeeane. ool

1-Chlorodeeanc. o oo e

[ B T 1 e (RSP

Cit

1-Undeeanol oo ooaiiaiia

ey l'

- 130 Lo 30

w140 Lo 20
2

~ LA {0 50
1

=

IEE L

20

82
20
0

0o 60
-~ to 50

25

A lem)

333108
9, 20108
0,85 14 3.33
RS eI

R 1o 150

3X104
2. 385103
150108
S10
650
353
431
313
21,7
188
153
104

o
12
.

—_

e
N o
e

e

o
S =]
3]

e
[l =]
i

o
[~
a

9.9

3i0 2. 2X1%
9.0
1,23

fiatty

3 I

5X 108
3.0xX1m
142X 1F

Pt 1230
Eh 4

TP
D e
Thdsta

]
1

SE LS e e D M T
=)
=3

2.32

, B
S
SERRTESY

Refenoes

46, 1 Schallamach.

46,1 Schallamach,

a0 Whiffen.

16,1 Sehallamagh.

0
s
o

2
b2
e

Smyth ot al

42 Klages.

55,2 Lehran.

35,1 Tabrun.

56.4 Smythet al.

52.2 Bruma.
47 Girard,

54 Brot.
55 Rrot.

55.1 Laebrun.




Tanre 4. Dielectric dispersion dain for pure organie Hquids—Continued

e - : : e
No. Substanee i {°C} : » {em) < e’ Referenoes ;
H i |
G- Continued :
M. CalInO 1-Uindecanol - Conlinued.... .. .. ] 6t oo :
630 6,04 oo
313 4,81 1.42 i
185 4,01 1.58)
| 104, 2 346 I.16 :
: ; 60, 332 1.02
i : 91 2,78 Q.42
3R 2,46 L2
Ci !
144} Ca¥Fe0 Perfinorodiliexslether. ... .. ... @5 { o 187 33 AT,
106 1.86 L 005A
16 1. 86 L2z i
3 1.85 (K2 .
145....| CppFuN Teptacosafloorotribulyl amine_ .. .. 25 o 1.8y a3 MIT.
300 1. 85 L00LE
100 1. 85 L0025
10 1.83 D028
3 1.83 L0020
6. CuinCl 3-Chilorobiphenyl ... . ... 4.5 Sto 130 42 Klages.
147 ..} Culilp0 2-Acetonaphthone. . ... ... ... .. 60 oS 13,03 56,1 Smyth et al, ;
10.4 4.73 2.4 |
3.92 3.65 L6 :
1.21 3.43 0. 60
70 . 12,40
10. 4 5,24 2,83
3.22 3.65 1. 3G
LA 3.42 0.68
£0 w 12,15
10. 4 5,62 2.9
22 3,83 157
24 3.47 0.78
9% © 12.01
Az 3. 88 1.7%
1.24 347 0,87
5. Phenylether ... .. ... _... ... 40 w 3.061 56,1 Smyth et al
10. 4 3.56 L1233
3.22 3.43 L 205
124 317 L3307
60 o 3.47
I 4 3. 46 083
3,22 3.39 L2227
1,924 3.18 L AGE
80 » 3.35 ;
10.4 3,35 061 i
3.22 33 L 162 ;
1.24 3019 L3312
10 to 50 3 i Dodd.
149 ...} Cplla0n Geranyl acetale. . o ..., ... ... —70 to 20 1i2 i 46.2 Schallamach.
180, ..} Ceifn0s Dodecanoic acid (Tauric) .......... (7 1to [0 (*) (*) P54 Buchanan.
151 | CppHar  1-Bromododeeane. o..oovoooeienn.. 1 < 4.31 525 Smyth ot al,
1. 60 3.60 €.65 2.1
8.75 3.00 .64 i
322 2.52 42 ;
1.27 2. 40 23 H
25 © 407
i 12.74 3.08 .53
i 10, 6G 3.27 A7 ;
| 8,75 3.20 .58 i
1 3.22 2.64 .51 !
H 127 2.43 L3t
4 - .93
12.74 3.10 .45 i
10. 60 3.32 .52 \
875 3.26 .55 !
3.92 2.69 54 i
1,27 2,45 36 ! !
i) @ 3. 80 !
12.74 31 .40 : :
10. 60 3,32 .45 :
8.75 3. 29 .50
J 3.22 278 : .54
i 1,27 2. 49 40 |
o f 12.74 3.26 [}
| 10.0 427 .39
i . . 8.75 4.28 i .40 !
*Graplhs,
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Tanuw 4. Dielectric dispersion data for pure organic liquids—Continued
No. Substance L () A {om) < &'’ Relerences
CirContlinaed
152, CualisCl 1-Chlorededecanc. oo oo oo ... 1 =3 4.45 52.8 Bmyth ef al,
i.27 2044 032 52.4
25 @ 447
1. 27 2,50 L4
14 @ 369
1.27 . 2.5 45
55 o L a8
1.27 : 2,58 A8
~i0 to 20 108103 50 Kiages.
153....} Ci2l1%0 1-Dodecanolu.. o oo 25 3108 6.37 55.1 Lebrun,
3108 G.33
IX 10 G.30 .23
3.0X10 B.35 .35
1 43X162 ! 6. 16 .79
010 foa95 1 LI2
630 ; 5,72 ;132
313 L 4.19 LAYy
185 146 1.38
104.2 415 0.9%
60, 300 .71
9.1 2,68 .34
3.20 2, 44 L7
25 w 6.5 5G.4 Smyth et al.
10.0 2,575 . 300
3.22 2. 446 L1192
1,25 2,347 L1210
83 o« 4. 56
10.0 2. 844 L8235
322 2. 585 . 327
1.25 2. 427 L 201
85 ] 4,40
10.0 3,323 644
3.22 2. 80 44
1.25 2. 534 L3812
20 to 60 9.0 (*) (*) 54 Brot.
3.22
50 (o 50 1,25 ) *) 55  Trot.
25 to 80 312X 108 50 Klages.
40 108X102 ¢
Ci !
154e| Cylle0 Benzophenone. ... _______. 50 o 11,4 k 56,6 Smylh ef al,
3.2 372 1.60
1.25 3.23 1.25
70 @ N T -
3.22 : 4,10 2.
1.25 booss0 L%
85 m o100z
3.22 Poass b 2
1.25 ! 3.41 i L3S
60 @ 0.9 | £56.1 Smyth o al.
10, 4 3,21 am
3.22 3.82 1.G1
it 337 5]
0 @ i 10. 54
10, 4 i 4. 06 3. 86
3,22 : 3.61 2.10
1,24 3.38 1. 10
80 w 10.23
10. 4 751 3. 56
3.22 4, 24 2.33
124 P33 122
90 o [ 000
3.22 | 4,44 2.52
1,24 3.39 1.33
155.-. .1 Ciliee02 Methyl lawrate .o ... .. 20 Q. 3,44 0,18 52.2 Bruma.
Cis
156....F CulinBr I-Bromoletradecane ... .___.__ 1 o0 i 4,04 52.5 Smyth et al.
10.0 S I, 52,1
3.22 2.52 0,37 52,7
1.27 2,37 .19 52,4
25 o 3.84
16,460 3.08 .63
3.22 1 2.064 .47
1.27 I 2.40 26
*Craphs. *mp=48.2 (mp 48.1, Thnmermans (50}). Imp=47.4.
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TagLe 4,

Dielectric dispersion dala for pure organic Uguids—Continued

j
Mo Substance | t{°C) A (ent) e ot References
e e . |
Cu—Centinued
156....0 CullnBr 1-Bromotelradecane—Continued. 40 w0 3.%3
: 18. 60 3.10 0. 45
H 22 2,69 49
.27 2.40 .30
: LR e 3. 61
! 30,60 311 L40
: 3.22 2.75 - 50
i 127 2. 42 .33
75 10. 60 3.96 .2
157....1 Crall0 1-Tetradecanst. ... ..o ...... ‘ 40 @ 486 M4 Bmyvth ot al
: 10.0 2,892 -320
i 3.2 2,45 .18
.25 9, 381 . 132
‘ 60 1.25 9.43 1
JT ] ] 3. 68
0.9 3,01 L
H 1.25 2 515 L26
Cis '
168 | (isHa®  S-Pentadecanone. ... . | 45 w 56.6 Smyih ef al.
Wo ] e e
: 22 | IITTTTTTTTOL T
i 1,28 B33
£
H 50 L
10.0 %137 1.60
3.22 2.43 1.4
1.25
3 = e
i 1.9 5. 240 130
[ 3.22 3.62 1.46
! L2 ] |
80 o o
0.0 5116 1.5
LR 370 1.41
L2 ) b .
82 w .
woe o . e m
7~ RS B
i 1.25 2.81 1,02
159, .. .| Cisllz002 Methyl myristate o .. ... % 20 a. 3,24 0.14 52.2 Bruma.
Cue g
160_...1 Ciln0:  Hexadecanoic acid (Palmitic). .. [ 18 10 75 D54 47 Areflev.
} 8to 50 *) {* 54 Huchanan.
IGl_..] ClluBr  1-Bromohexadecane... ... __ ... __ ! 25 o 2,68 52.5 Smyth ot al.
i 10.0 2.96 &.38 52.1
: 3.22 2. 52 .37 52.7
H 1.27 2.35 .21 Sz 4
40 - 3, 57
: 10.0 2,00 .34
H 3.22 2,87 .40
1. 27 2.38 .25
55 w« 3.46
0 3.02 .30
3.22 2.62 41
1,27 2.35 .28
75 10,0 3.04 25
162.. 1 C1sII5Cl I-Chlorobexadecanc 24, fto 150 4% la ges.
163..._f Cisllz0 L-UWexadecanol. .o ... . ... 55 @ 5,77 56,4 Smythetal.
10.0 2. 689 . 338
3,22 2,482 . 234
1.25 2.37 L1463
0 w 3. 50
10.0 2.837 . 290
3.22 2.573 . 287
125 2.4% L 200
82 125 2.44 . 241
50 to 70 1.08> 108 ™) *} 50 Kiages.
52 Hamon.
Cir
164 Gy 9-Heptadecanone__.._...... . ___ 55 I 5.43 56.6 Smyth et al.
10.0 4.49 1.34
3.2 319 L1
i 1.25 2.60 {. 67
*Graphs.
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TasLe 4. Dielectric dispersion dale for pure organic liguids—Continned

No. Substance LeC) X (emi) I o
Cir—Continued
184, .0 ChyllyO e-Heptadecanone—Continmed L i) @ 513
10,0 4. 56 1013
3.22 2,32 1. 15
L2 ] .. N -
80 @ 4,93
10.0 4,58 (. 903
322 3. 44 1.12
.25 2,74 0. 7%
166... . Cirll3002 Methyl palmitate . ___. 31 {0 65 321030 {* (")
Ciy
166... .} Cislla202 Linoleicaeid.____...... | ~86 to 120 344
10 to 40 64
167_._.] CislfCe Olelcacid. ... ____ ... .1 11010100 344
168} CuslTcOs Dibulyl sebacate.. .. ____. ... . _. 25 w 4,58
3X0 4,58 0.0014
3108 4,56 L7
100 4. 53 17
; 12 3.80 .81
168 ...} Ci3ils02 Ethy) palmitate.. ... ... . ___. 2 to 75 3.2 (e 30 @] *
170.._. Cetylacetate ... .__......_ . ___ a5 @ 3.19
0 2.97 0.22
3.22 2,76 L2r
1.25 2.56 L2327
55 © 309
10.0 2.94 .20
3.22 2.76 .25
1,25 2. 86 V27
75 © 2.99
10,0 2,89 .13
322 2,73 .22
125 2. 56 .27
171....[ C;5H30 1-Ocladecanol .. ... ... ... 60 @ 334
10.0 2.G6! L2403
1.23 2,356 . 152
85 ] 3.124
G0 2. 853 L2835
) 1,25 2. 448 L2104
. Cap .
172 . Culla0 Phytol. oo vcociii ] e 150L0 50 3,33 10 " *)
1730} CalleO: Octadeayl acetate . ... .. 35 o 3.67
10. ¢ 2,42 0,21
3.22 2.08 .22
1.25 2. 51 28
5% w© 2.08
10. & 2.85 17
1.25 2.52 .25
75 ] 2.89
it 2.80 L 14
1.25 252 14
174 ... CalluO Di-dibydrocitronellyl ether . ... __ —130t0 20 1. 50X 108 &3] (*)
175, .3 Cuil20: Deeylether. oL ... ____ 20 = 2. 644
10.0 2.357 G 144
3,22 2,238 103
1.25 2. 193 3
40 @ 2. 565
10.¢ 2362 G
3.22 2. 247 114
1.25 2.181 13
60 w 2.48¢
i0.0
3.22 2, 256 L 116
1,25 2,169 13
Cn
176.. ..} CullaO, Monostearin. .. ... ... __. 80 o 4. 84
100 175 Bt
3,22 313 .64
1,25 2 87 48
90 «© 4.74
10.0 3.87 e
3.22 3.22 . g)g
1.25 2.87 .
C '
177_. | Cunlind: Ethylabletate. oo ... __ ~701t020 X105 to 3X 107
178_...| Cnliy09 Phytylacetate. ... __ .. .______ — 150 to 50 112X 10% to * *)
109108
*raphs,

References

51 Buchanan.

45 Stepanenko.
53 Bogdanov.,

45 Stepanenko,

a3 MIT.

54 Buchanan,

Smyth el al.

6.3 Smyth et al,

46.2  Schallamach,

52.8 Bmyth ot al.

46.1  Schatlamach,

56.6 Bmyth ot al,

52.8 Smyth et al.

4G Morgan.

46,2 Schallamach,
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Tasre 4. Dielectric dispersion date for pure organie Hquids—Continued

No. Subistanee 1{°C) » (em) ¢ Il References
Cu
17901 Caglle(y Dioctylsebaecate. ... ______. 26 w© 4.05 53 MIT,
3108 4.01 4.0028
3102 4,00 L0z2
00 ‘ 3.7 .39
10 ' 2.75 .36
Cus
180... .1 Caallss02 Doyt stearate v v i iaaas 40 o« 2. 81 : 52.8 Smyth et al.
L0 2. 58 L1681
3.22 2. 40 . 168
1.23 2.29 135
60 @ 2.53 '
i0. 0 2,58 164
3.22 2. 41 178
1.25 2.29 L 148
80 =] 2.65
i0.0 2,56 2143
1.25 2.26 . 140
Cso
1811 Call504 Etbhylene dimyristate. ... ... 70 @ 2,98 32.8 Smyih el al
L0 2. 87 _23
3.22 2.64 .28
1,23 2,44 _26
80 w 2.98
10.0 2.87 L2
3.22 2.65 20
182....] Csolleo02 Tetradeey palmitate ... . 50 S 2. 66 52.8 Smyth et al,
10,0 2,562 L1768
1.25 2.30 156
82 @ 2.72
10,0 2. 54 L1582
1.25 2.28 .16
Car
183 CaHaO: Telradecyl stearafe. ... . 50 w 2.67 52.8 Smyth et al.
1.25 2.28 L126
82 E] 2.57
1.25 2.28 145
Cay
184_ .1 CasllssOy Ethylene dipalmitate_ ... ... i) o 2.80 52.8 Smyth et al,
10.0 207 .20
3.22 2.58 .22
1.25 2,431 .21
185.. 1 CuIlsCs Cetvlstearate. ..o .. 60 @ 2. 61 52,8 Smythet sl
10.0 2. 46 L 130
3.22 2.35 141
1.25 2.28 L126
80 ™ 2,54
10.0 2. 47 .118
3.22 2,36 .138
1.25 2,26 - 140
Css
186... .| CaeFiz0: Ethylene distearate. .o vnenuas 80 @ 2.7% 52.8 Smyth et al,
10.0 2. 6% J18
3.22 2.53 19
1.25 2.3 .15
Can
187, CullreOs Diistearin ... ______ &0 @ 3.25 2.8 Smyilicl al,
10,8 2.88 L3045 )
3.22 2.65 L2702
.25 2.48 .204
90 © 3.22
0.0 2.02 L2272
3.22 2,67 282 i
1.25 2,49 L2246
Cs
188... 0 CsHwOs  Tripalmitin. .o .. ~-45 Lo 120 63.8 52  DBogdanov.
Cs
189... .} CsllimGs  Trioleino. ool =50 to 93 344 45 Stepanenko.
100 CulliwOe  Tristearin. .. ... 80 S 2,74 52,8 Smyth et al,
10.¢ 2.49 124
3.22 2.39 L1124
1.25 2,31 . 089
9 @ 2.735
10.0 2,49 1R
3.22 2,39 L122
1,25 2,31 L OB8
~40 to 83 344 45 Stepanenko.
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26

28.1
28.2

28

32
32
32

33
33

36

36
36

36
36
36
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Graphical Representations of Dielectric Data for Pure Liquids

The graphs are placed in the order of the ordinal numbers assigned in
tables 1 to 4.

The graphs are reproductions from the literature, but have been relabeled
to conform to a consistent nomenclature.
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No. 29. 40, Acetone.  Abadie (48).
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No. 35, Culf0, -Propanol—Continued.  Girard (32).
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No. 37, CiH0y, 1,2-Propanediol.
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No. 61, CH,,0, 2-Methyl-1-propanol. Dannhauser (54).
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Csl1,:Q, 3-Methyi-1-butanocl.
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No. 80. Cllg, Benzene, WhiiTen (50}
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No. 93,

Brot (54).

Y140, 1-HHexanol-—Continued.
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No. 100. C4I1:0, Benzyl alcohol. Girard (43).
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No. 125, CgH 0, 1-Oclanol.

virard (42). Cf. Na. 70,

L N o
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L 49¢
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102 103 10% t03 tob 1ol

FREQUENCY, ¢ /s

Dalbert (53). Cf. No. 67.
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Daibert (53).
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FREQUENCY,c/s
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No. 126, Call0, 2-Octanol.

Dalbert (53).

Cf. No. 70.

4
- TR RTPITY MRS THTIY: R m T R TV AT A i r L
10t 0% 10* Toh i0® 107 10® 10* 108 08 107 108
FREQUENCY, ¢/s FREQUENCY, ¢/

8 —

? 1,

6 .

51

e

4 ] .

3 -

2 .

[

Q !

O
No. 127. CgH 0O, Butyl ether, Schailamach (46.1).
. KO\
4
N=3.3%10%cm 2
e j-butoxybutane
o Di-dihydrocitroneltyl
4 \ 1.0
\° it 3
E| e A=1.5 xio¥cm
3 J 0.5 "
e
+—0

2 o ‘.‘""—-
-130 100 -50 0 20 —130 ~100 —50 20

TEMPERATURE, 2C

No. 181. CeHyO, 1-Nonanol. Cf. No. 93.
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No. 132, Cupll:Br, I-Bromonaphthalene, Meceekbach (52).

2.3
Bkt bR SEEEEEET EEEEE -- 0.28
PR NP S VU R s
2.2 ST v
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2. >, =
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x N u
w g
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G 1o f/ 5
a i
W a.
W "
8 1 g
B
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i
1.6 —d 02
100 50 20 10 s 2 1

WAVELENGTH ,cm

No. 136. CpH 0, Citral.  Schallamach (46.1).

290

A=3.3%10% ¢m € No. 137, CyHi0y, Geranic acid.  Schallamach (46.1).

€'is N

10 f i
=92 x10%cm €
[ O
0.75 F 2
€|15 ‘0}/ En

1§ G50+
0.25 ¢+
O] 0 o 0
~140 -100 ~50 o 20
o %ﬁ_n 7 TEMPERATURE, oC
-150 -10C =50 o] 20

TEMPERATURE, °C

No, 138. CHy, trans-Decahydronaphthalene. Cf. No. 80.

No, 139, CpHig0Q, Geraniol, Schallamach (46.2).
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No. 165. Culls0s, Methyl palmitate. Buchanan (54).
3.4
No. 150.  Cpe0y, Dodecancic acid {Lauric). 2o b
Buchanan. (54). I
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5.1
No. 153, CpHa0, 1-Dodecanol.  Cf. No. 93. i A
ER
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No. 142, Crioin0, 1-Decanol.

Girard (45.1, 45.2}.

3. No. 93,




No. 172,

CmIImO, Phytol Cf NO. 139.

No. 174, CuHe0, Di-dihydrocitronellyl ether.  Cf. No. 127.
No, 178, CpHu0,y, Phytyl acetate, Schallamach (46.2).
3.5 )\
g e!
275kc 38MC
& e
268 MC.
3.0
€'
¢
i R— 4
- e
g" Mﬁﬂxﬁﬂi 1%
275kGC A10-2
€
\ C. i
a __0_,.,_0_._-0_,__——;—:_34/’/ . 3
20 L L . O
-180 ~-150 -100 ~50 0 + 50
TEMPERATURE,C
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5. Dilute Solutions

Table 5. Dielectric dispersion parameters and numerical data for dilute nonagueous sotutions

Table 6. Diclectric dispersion parameters and numerieal data for dilute agqueous solutions

Chemidcal Formalas and Order of Listing of
: : g0,
Compounds

The listing of solutes follows the scheme de-
ceribed for tables 1 to 4. The same scheme 18
adopted for the solvents under a given compound.

Dispersion Parameters for Nonaqueous Solutions

Treatment of date: The data for most solutions
are either so limited or varied that a critical evalu-
ation of the dispersion parameters is impractical,
The values lsted in tables 5 and 6 are in most
instances those reported by the authors. ‘They
have been determined in the great majority of
cases from Cole-Cole plots.

Tabulated quantities:

(Ag/c), =the value of the ineremental di-
electrie constant for A== .
(A¢/e)g==the value of the incremental di-
electric constant for A==10.
A€ je=the incremental dielectric con-
stant defined by the relation
! r -
=€ -1 {Ad'fe)-e, where ¢ 18 the
conceniration, and the sub-
scripts 12 and 1 refer to the so-
lution and solvent, respectively.

72

Aé'! je==the incremental dicleetric loss de-
fined byt-}m]'(!lm.-ioneigr—-(Ae”,fc)-c.
A ton sle=the incremental loss tangent de-
fined by the relation tan 4=
(A tan 3fc)-c.
a=1he distribution parameter of the
Cole-Cole representation.
M= the critical wavelength character-
istic of the dispersion.

Notalions:

(A1), (A7) ) The symbols m, X, and w
i the parentheses [ollowing the data listed for
Ac'le and Ae’fe denote the concentration uniis,
molarity, mole fraction, and weight fraction, re-
spectively.

[ }: Brackets denote that the value is assumed.

Dispersion Parameters for Aqueous Solutions

The guantities tabulated are the Debye param-
eters for the individual solutions.

References and Dibliography

All references are collected in a bibliography at
the end of the tables.
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Tannp 6. Dieloetric dispersion parameters and numerical data for dilute aqueous solutions

Cencen-
tration, s " B
Solate g i x(em) ngﬁ?s € < 4w L Fete ne (6m) | TReferenees
Hter
CHN Ethylaming. oooeeononnnoanes 25 0.22 6.5 4 12.¢ a75.0 5.5 0 1.77 52 Haggis.
3.175 57.8 30.0
1.264 20.1 31
3.175 1,16 55.2 30.8 a72.5 5.5 [ £.84
1. 265 27.9 31.7
Cofl;  Ethylenediamine. .ooooevee- 25 9.22 0. 526 743 12.0 8 75.8 5.5 Q 1.76
3.178 5.7 20.2
1. 264 3L3 33.0
9.22 1.05 71,0 12.5 & 73,0 5.5
.22 1,57 68.5 13,5 s 71,0 5.5 0 2,06
3175 615 30.2
1. 264 24.7 9.5
G0 1-Propanoh o ieoeeeoosesmnes 25 9.22 0.33 72.6 12.5 2755 5.6 0 1.6%
3.175 61,3 29.3
1,264 3.6 33.3
G.22 Nl 70.7 13.0 = 73.9 5.5 0 1.81
3,178 58.2 30.2
1. 264 20.5 32.0
9,22 1.¢ 70.0 14.6 av2.3 55 [} 1.9
3. 176 64.9 3.3
1,264 27.1 3L.3
2-Propanol. . cuamemmnmmammar 25 Q.22 0.33 74.8 11.5 a75.9 55 ] 1.63
1. 264 3L6 33.8
G. %2 .66 72.3 1.0 a73.4 5.8 ] 1,73
1,264 28.¢ 32.3
1. 264 190 20.2 30.7 a8 55 0 1,85
(51307 Propiontoaeld.ooooooennouaun 25 9,22 0.5 73.3 12.7 a75.0 5.5 0 1,66
2,178 59.1 28.5
1.204 31.4 33.38
622 LG 69.4 13.4 e 715 5.5 1] 1.1
3176 55. 4 28.5
1,264 28.¢ 3.4
9.22 L5 65.7 i3.0 a 68 4 5.5 5 .91
3,175 51.4 2.7
1. 264 25. 4 28,6
CaHeN  1-Propylamine. .ooooovoeeon 25 1, 264 0.33 3.8 33.7
, 66 28.8 316
Culie0 o Methyl-2-prapanol ... 2 0.92 .33 73.7 12.9 =759 5.8 0 1.74
3.175 50. 9 28.4
1,264 3.6 33.3
9.22 Niil 71.6 14.0 2 73.5 5.6 o 1,90
3.175 55,1 30.1
0.22 1.0 89.9 15,3 4715 5.5 [ 2.06
3.3175 50. 4 30.2
Q:Fs0s Glutaric P05 1 IR 25 9.22 0.33 3.6 13.1 s 749 8.5 0 1.63
3.175 60.6 28. 4
1. 264 32.86 33.1
0,22 1.0 65. G 13.1 % 68.0 5.8 ] L7
3,175 53. 5 25.2
1. 264 28. 4 28,8
CelEjp0  1-Pentanone. .- -ccememmuror 25 9.22 0.17 75.2 10.6 *77.0 5.0 Y 1.62
3. 175 62.2 20.4
1. 264 33.2 35.0
9.22 .33 4.6 10.8 4 70.5 5.5 0 1.67
3.175 41,1 29,3
1. 264 31.6 3.1
CoTIs0  Phenoloo.oooeinmmananss 25 ¢.22 .25 74.6 11. 5 a75. G 5.5 ¢ 1,62
3.175 61,2 28,2
1. 264 321 33.6
9,22 5 71.3 12.1 273.0 5.5 ¢ 1. 67
3178 58. 4 27.9
1,264 28,1 3Lz
LN ADIINe . e e 25 0.22 125 76.6 10.3 2771 55 4 1.58
17 62,4 28,4
1.264 33.6 35.2
.22 26 4.1 10,4 2 76,0 5.5 ¢ 1.61
3.176 61.0 28.3
1. 204 32.5 3.2

a Adjosted.
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39
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46
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46,
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