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With the electric wave of 9.5 metres, the measurements were carried out
as the continuation of previous experiments.® The results obtained for
monovalent alcohols are shown in the following tables.

AC : Displacement of glass plate,

AC": Corrected value of AC,

1/1, : Ratio of the deflections of the galvanometer at resonance,

e : Dielectric constants,
K : Electric conductivity which is equivalent to anomalous absorption
(em~! ohm™).
References : L—Landolt u. Jahn, Z. physik. Chem. 10 (1892), 289.
A.—Abegg, Wied. Ann., 60 (1897), 54.
A.S.—Abegg u. Seitz, Z physik. Chem., 29 (1899), 242.
T.—Turner, Z. physik. Chem. 35 (1900), 385.
W.—Walden, Z. physik. Chem., 70 (1909), 569.

(1) Mizushima, This journal, 1 (1926), 47 & 83.



116 8. Mizushima.
TasLe 1. Methyl alcohol.
Vessel. | Temp. AC I/I, aC" € Kx1s (Other i uthors)

II 50 4.35 58 4.35 30 2

I 47 44 58 4.4 30 2

v 46 5.7 56 5.7 30 2

I 36 4.7 58 47 32 2
11 31 5.4 57 5.4 32 1
v 31 6.25 59 6.25 32 1

b1 22 5.1 58 5.1 31 2
111 20 5.85 56 5.85 34 2

v 17 6.8 60 6.8 34 1

— 13.4 — — - — - 353 (L.)
II 2 5.85 b 5.85 38 2

— 0 — —_ —_ - - 35.0 (A8.)
1 -1 4.65 58 4.65 37 2

1 -12 4.85 53 4.85 38 3

II -17 6.4 50 6.4 41 2

I -18 6.6 50 6.6 42 2

I —23 5.25 Al 5.25 41 3

1 —81 55 48 5.5 42 3

I —40 5.9 40 5.9 45 4

—_ =50 — - —_ - — 45.3 (A.S.)
I —58 6.55 28 6.55 49 7

1 —56 6.55 24 6.55 48 9

II —70 9.6 .08 9.25 56 20

TasLe 2. Ethyl alcohol.
Vessel. | Temp. AC I/, AC € Kx10° (Otherzut.lmrs)

I 54 1235 .80 2.35 205 —

1I 53 - 29 75 2.9 20 —

- 50 - — — — - 20.5 (W.)
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TasLe 2. Continued.
Vessel, | Temp. AC IiI, AC e Kx10° €
(Other authors)
11 43 3.1 70 31 21 1
I 35 2.7 .74 2.7 23 1
II 20 3.85 1] 3.85 25 2 238 (A8)
I 17 3.05 67 3.05 25 2
— 14.7 — — — — — 23.8 (T.)
1 4 3.4 H8 3.4 28 2
— 0 — — — — — 284 (A8.)
1 -5 3.5 D4 3.5 28 3
I -13 3.85 A6 3.85 31 4
1 —-18 4.0 .36 4.0 31 5
I —20 3.9 35 39 31 a
1 —23 4.05 .30 4.05 32 7
1 -32 4.35 .18 4.3 33 12
I —40 4.4 .16 4.3 33 14 35.3 (A.S)
1 —41 4.55 14 4.45 34 17
II —49 5.25 05 4.6 29 29
I —49 4.4 07 3.9 30 23
1 -60 3.85 05 3.15 21 38
1 —65 3.6 04 2.75 21 48
1I —65 4.55 03 3.15 20 48
13
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TasLe 3. Propyl alcohol.

8. Mizushima.

Vessel. | Temp. A0 I AC € Kx10° (Other iuthors)

1 70 17 — 1.7 15 -

v 48 3.35 76 335 18 <1

v 32 3.85 64 3.85 20 1

v 29 3.85 50 3.85 20 2

1 29 23 60 2.3 20 2

1 28 2.35 61 2.35 20 2

I 24 2.35 69 2.35 20 1

— 20 — - — - — 22.2 (A.S.)

v 15 435 43 435 22 2

— 143 — — — - — 22.4 (L.

v 8 49 33 49 245 3

v 8 49 30 49 245 4

— 0 — — — - — 248 (A.S.)

v -4 5.3 24 5.3 26 5

1 -7 43 .22 43 25 6

v -10 5.35 .16 5.25 26 8

111 —11 445 18 44 2 8

v —11 5.05 13 4.9 24 10

v -13 535 14 5.2 25 9

11 —19 4.7 12 45 2 12

I —20 3.05 16 205 | . 23 14

v ~25 5.0 07 45 922 18

111 —29 415 07 3.65 21 20

I ~35 255 09 2.1 17 24

111 —44 3.0 07 25 14 20

1 —48 2.45 08 2.05 12 18

v —51 245 07 1.95 10 18

TI1 —60 11 14 095 6 11 33.7 (AS.)
—62 09 18 0.85 7 12

v —63 15 12 13 7 1n
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TaBLE 4. Isopropyl alcohol.

Vessel. Temp. aAC I AC e I/ 1y
111 70 2.2 — 22 14 <1
III1 60 2.4 .83 2.4 15 <1
II 59 2.0 .86 2.0 14 <1
II1 43 2.6 .78 2.6 16 <1
II1 32 3.0 .68 3.0 18 1
II 31 2.65 76 2.65 18.5 <1
111 20 3.1 65 3.1 19 1
II 29 2.7 Kin 2.7 19 1
111 28 3.15 67 3.15 19 1
III 24 3.25 H9 3.25 19.5 1
v 20 4.1 A8 4.1 21 2
111 15 3.65 H0 3.65 22 2
II 15 3.15 47 3.15 21 2
III 1 4.05 .83 4.05 24 4
v -1 49 .28 4.9 24 -+
111 ] 4.15 .24 4.15 24 5]
111 =11 4.25 .20 4.25 24 7
II -11 3.75 A7 3.65 24 10
Iv —12 5.05 15 4.95 24 9
111 =18 4.65 12 445 25 12
III -20 44 10 4.1 23 15
II —26 3.75 .08 34 22 20°
11T —-29 4.25 .06 3.65 21 23
111 —-32 3.75 .06 3.15 18 23
III —-35 3.65 05 2.95 17 26
v —40 29 06 2.25 12 20
III —50 1.65 .10 1.35 8 15
11 —-51 1.5 .10 1.2 8 17
III =62 1.1 13 0.9 6 11

11 -71 0.7 30 0.7 5] 5
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TaBLE 5. Isobutyl alcohol.
Vessel. | Temp. AC I AC e Kx10 (Other iut.hors)

v 66 2.4 90 24 13 <1

111 5% 2.15 81 2.15 13.5 <1

v 51 28 84 2.8 15 <1

I 40 2.55 .70 2.55 15.5 <1

IV 31 3.3 58 3.3 17 2

v 24 3.5 .40 3.5 18 3

111 23 3.05 40 3.05 18 3

111 22 3.0 40 3.0 18 3

_ 18 — — — — — 18.9 (T.)
11T 15 3.8 27 3.8 20 4 18.7 (L.)
IV 14 3.3 34 3.3 20 4

111 14 3.35 .29 3.35 20 4

111 13 3.45 .26 3.45 20 5]

v 12 4.0 .25 4.0 20 4

Iv 3 4.1 15 4.0 20 9

— 0 — — — —_ — 21.8 (A.S.)
111 - 6 345 A1 3.2 19 14

v -6 3.85 A1 3.6 18 13

v -9 3.8 .08 34 17 16

111 —18 2.85 07 2.35 14 20

IIT =20 24 07 1.95 12 19

v —25 21 .06 1.45 8 20

111 —-32 1.25 .09 0.9 6 16

I —36 1.0 13 0.85 6 11

v -36 1.1 12 0.9 5 11

- —40 — — — — —_ 27.0 (A.S.)
11T —43 0.75 .20 0.7 5 7

Iv —43 0.8 .18 0.7 4 7

111 —52 0.55 34 0.55 4 3

v —53 0.6 37 0.6 4 3

111 —59 0.5 48 0.5 4 2

v —59 0.55 44 0.55 3 2
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TaBrLE 6. Amyl alcohol.

Vessel. | Temp. AcC I acC” 3 Kx108 €
(Other authors)
v 61 2.05 88 2.05 11 <1
111 60 17 81 1.7 11 <1
111 43 2.06 72 2.05 13 <1
v 35 2.7 63 2.7 14 1
Iv 25 2,95 48 2.95 15.5 2 :
II 20 2.3 A46 23 16 2 16.0 (A.8.)
— 138 — —_ — — — 16.6 (L.)
II1 13 2.8 30 2.8 17 4
II 12 2.5 84 2.5 17 4
I 7.5 215 .30 2.15 18 7
v 1 3.25 16 3.25 17 8
— 0 — —_ — — — 17.4 (A.S.)
1 — 4 2.05 .22 2.05 17 10
v -5 32 12 3.0 15 11
111 -5 2.75 15 26 15 10
II =11 2.35 14 2.2 15 12
I -12 2.35 13 215 13 11
v —-12 2,65 A1 245 13 11
I -21 1.7 15 1.55 9 10
v =21 1.85 13 1.7 9 10
1 —24 1.2 23 1.2 10 9
1I —30 0.95 24 0.95 7 7
v -30 1.1 .20 1.1 6 6
I —41 0.5 42 0.5 5 4
1 —43 04 45 0.4 4 4
II —48 0.45 44 045 4 3
—_ —50 — — —_— — —_ 23.0 (A.S.)
11 —61 0.3 60 0.3 3 2
I —63 0.2 74 0.2 3 1
: c-Bulyl Alcekol Hxie® Amyl Alcohol fixe?
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Table 7 contains the values of € and K at every tenth degree of tempera-
ture obtained by graphical interpolation from the above results.

TasLE 7.

L O .
Temp £ §| Glycerine Methyl | Banyl | Propyl |Teopropsl | Teobtl | ahabal
e | e [Kx107 e Kx109 ¢ [Kx10d ¢ [Kx100 & [Kx107 & [Kx107 ¢ [Kx10°
0l —35] <1 |—| — |—| — 18] <1 |14f <1 |=| — |—=| —
60| —|sr| 1 |—| —|—=| —lw16] <1 |15] <1 |14| <1 |11| <1
50— 38| 2 [s0] 2 21| <1 |17| <1 |16] <t 15| <1 |12] <1
40| — 40| 4 |3 2|2 1|19 <1 || < 6] <1 |13 1
50| — 42| s |s3] 2|28 1 l2/| 1|1 1|w| 21| 1
20l22 41| 15 |34 2 25| 1 |22| 2 |2t 1|1 s |18 2
10]233¢4| 25 |35 2 |27| 2 |28 3 22| 3 |20| 6|18 5
ol2¢(20| 2 [s7| 2 |28 2 |25 5 [2¢] 5 [20] 10 |17] 9
—10]25|12] 12 30| 2 |s0| 4 |25| 82| s |17] 15|15] 1
—20|25| 8| 4 40| 2 |31| 6 |2¢| 14 [2¢] 15 [11] 20 [10] 10
—s0|27| 5| 2 |42| 3 |33| 10 |20| 22 |19| 23| 7| 1w | 7| 7
—40|28| 4| 1 |45| 4 |33| 15 [15] 23 |13| 22 | 5| 9| 5| 4
—50|20| 4| <1 |48| 7 |20| 23 |10] 18| 8| 16 | 4| 4| 4| 3
—60(30| 4| <1 51| 12 |2¢| 36 | 7| 12| 6| 10| 4| 2|4 2
~70(81| 4| <1 |66] 20 [—| — |—=| — 5] 5 |—=| — |38 1

The behaviours of propyl, isopropyl, isobutyl, and amyl alcohols are,
in general, quite similar to that of glycerine. At higher temperatures there
is only little absorption and the values of ¢ obtained are found to be in good
agreement with those measured at longer waves. As the temperature is
gradually lowered, both ¢ and K increase, till each of them reaches its
maximum respectively. The maximum of K lies at the point where the
temperature coefficient of € is nearly maximum. (See figures). At still
lower temperatures, the values of K are decreasing and those of € approaching
to the square of the refractive indices for the visible light.

For ethyl alcohol, only the maximum of € is obtained, and for methyl
both of the maxima are not found. But it may be granted that at sufficient-
ly low temperatures they will also behave as other alcohols.

As given above these alcohols show. anomalous absorptions of the
electric wave of the wave length of 9.5 metres as well as 6.1 metres, and these
absorptions are incomparably greater than those expected from their electrie
conductivities. Anomalous changes of dielectric constants are observed at
the same time. The point of maximum absorption lies always at the
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temperature at which the temperature coefficient of the anomalous change
of € is nearly maximum. The value of € at this point is nearly equal to the
mean of the dielectric constant at long wave lengths and the square of the
refractive index for the visible light. IFrom this fact it can evidently be
expected that if the change of ¢ by the wave length be studied at constant
temperature, the point of the maximum change of € (i. e. the point where
the dispersion is most anomalous) will be accompanied by a very strong
absorption of the wave. Experiments are now continued with waves of
different wave lengths in order to obtain the data necessary for the study of
the above relation and its analogy to that between the anomalous dispersion
and absorption of the visible light.

The author wishes to express his best thanks to Prof. M. Katayama for
his kind guidance.

October 31, 1925,
Laboratory of Physical Chemistry,
Faculty of Science, Tokyo Imperial University.




