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Investigation of Reciprocal action between different
Molecules through cotinuous Measurement of change

in specific dielectric constant
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(Received June 30, 1986)

The following results were obtained through the continuous measurement of changes in
specific dielectric constant(DK).

The DK was nearly linear with the mixing ratio of reagents when a molecular compound was
not formed. However, when molecular compounds were formed by the same treatment, slightly
nonlinear curves were obtained that could be fitted by adjustment of a coefficient in an equa-
tion.

For alcohol added to another alcohol or to carboxylic acid, the DK curves closely resembled
those of the nonmolecular compound for the former and the molecular compound for the latter.
Thus it appears that alcohol formed a molecular compound with carboxylic acid but only to a
slight extent with another alcohol.

In the neutralization of an acid with a base the curves went up or down in a straight line.
In ionization of reagents the curves had a peak growing to a remarkable height. .

Furthermore, in the mixing of acetic acid with amines, curves having a large peak at the
first step, apparently due to ionization, were observed also. The DK values measured by coil
disagreed with those by condenser. ‘That may be due to some effect of magnetism in coil for
the created proton additions, intermediates or radicals. It is surmised that the coil inductance
will be affected by the magnetism.

When 1, 2, 3, 4 or 5moles of aniline were dropped into 1 mole of acetic acid, the curve cor-
responding to 4moles showed the highest value and the others fixed at the same value. From
this fact, the formation of a complex consisting of one molecule of aniline and four molecules
of acetic acid was conjectured. In the reverse cases, each curve showed a similar state with
the mixing of acetic acid and amines, assumed due to the ionization of acetic acid.
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All following figures show the curves of
specific dielectric constants obtained under
various conditions. ordinate: time (min),
abscissa: DK value
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Fig.1 Mixing of reagents with hexanes,
that produces no molecular compounds
1: pyridine dropped inte n-hexane
2: triethylamine ” cyclohexane
3: 1,2-dichloroethane ~ ”
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Fig.2 Various alcohols dropped into water
(for 40 times. mole ratio 1:1)
1: methanol 2: ethanol 3: 1-propanol
4: 1-butanol :
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Fig.8 1-, 2-Propanol dropped into water
1: 1-propanol 2: 2-propanol
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Fig.4 Butanols dropped into water
1: 1-, 2: is0-, 3: sec-, 4: teri-butanol
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Fig.5 Methanol dropped into water
Well-ordered curve was drew according to
equation(1)
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Fig.6 Various amounts of ethanol dropped

into water
1:1, 2: 1.5, 3:2 times
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Fig.7 Water dropped into alcohols
1: methanol 2: ethanol 3: 2-propanol

2, KEHVEVEE HRVBRELTER So
Cx VR, & FROELE vERE L CRERROT 2
Y VBEFERL .

1) EEEREIKICHM JKIC eV OF#RA40EIICSH
GTHEmML, a4 vBLT a3 VFUHTRIEL DK
% Fig. 9 IWRLTz. MBBOHIKETORERD
B9, BREEUEOMEIE S hico DK ffi 2 Bl



e R EROEEEREIC X T OMEIEROKRE Z

119
100 -
80 -
60 “1 Mwm"hm}.-h*z
]
40 'W
20
1

0 5 10 15 20 25 30 35 40 45 50 min)
Fig.8 Various amounts of water dropped

into methanol
1:1, 2: 1.5 3:2 times

MU BT RIEZRL, TORBBICTHRLU. C
DOHFRIZQRTECMICKD 2 T ENTE 203, ik
PALERUZORENINEESA & VikL, BB
WA 4 Y HEBOE~ERL LTV DK fEhtk
BU, BBROFHMEOEMC LI, ERUIA A
VHEDOIER, 14 V{LOREORDH 31 3imL
BB T OREIL LT, BEOB~DA & v OBE
DK =a.e -t xsin(c. t172—90) +a+d (2)
DK ; B&W#o DK
a=(PV-d)/(e™-PT+1)
b ;&% (DK)
¢ ; H¥ (Time)
d ; ABAFEKEO DK
PV v—2icELIcE&D DK
PT ; ©—2icEd 3% TOBM ()
t ; Time
MBEEETD, BRAKTHRTE50LELNE,

DK
150 -

120 < e

o
3

90 - ®
60 -

30 -

1

O 5 10 15 20 25 30 35 40 45 50 (min)
Fig.9 Acetic acid dropped into water

(mole ratio 1: 1) measured
1: by condenser 2: by coil
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Fig.10 Water dropped into acetic acid
measured 1: by coil 2: by condenser
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Fig.12 2-Propanol dropped into methanol
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Fig.13 Methanol dropped into several

carboxylic acids

1: acetic 2: propionic 3: acrylic

4: pyruvic acid
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Fig.14 Various carboxylic acids dropped into
methanol
1: acetic 2: propionic 3: acrylic
4: pyruvic acid
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Fig.15 dil. HClaq and dil. NaOHag mutually
dropped into HCI(0.0198N)(1) and NaOH

(0.0150N)(2) (for 30 times)
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Fig.16 dil. HClaq and aniline, N-methylaniline
mutually dropped into others
(1) dil. HCI (8.1249N) and aniline
(2) dil. HCI (1.5270N) and N-methyl-
aniline (2): amine dropped
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Fig.17 n-Propylamine dropped into acetic
acid
1: condenser 2: coil
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Fig.18 Acetic acid dropped into various
amines (for 15 times) upper: condesnser

1: n-, 2: tri-w-propylamine

3. n-, 4: iso-butylamine
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its derivatives
1: aniline 2: N-methylaniline
3: N, N-dimethylaniline
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Fig.24 Aniline & its derivatives dropped
into acetic acid
1: anilinee 2: N-methylaniline
3: N, N-dimethylaniline
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Table I DK Value

Name | DK |®DP| Name | DK |f€RP
Methanol |32.63* 25 |[I-Butanol [17.1 ¥ 20
Ethanol [24.30% 25 |iso- » [17.7 | 20
1'Prganol 20.10% 25 |sec- ~ [15.4 % 25
2- »  [18.30% 25 |tret- » 109 | 20
Pyravic lig.ga | 20 [PTOPIORIC |4 75| g9
Acetic 16154 20 ACTYEC. 1541 | 20

s«entered in Kagakubinran (II,pp 1166-1168)

Table I Coefficient insert to Equatio

Equation (1) Equation (2)
Reagent Coefficient Reagent Coefficient

Basis Addition | Coil | 00113;‘:; Basis | Addition Coil | Condenser
Water gmethanol 1.37; 1.27janiline éacetic acid 1 0.0025;1 0.0019

” %ethanol 2 45 2.48N-methylaniline " " 0. 00205 # 1 0.0019

s i-propanol | 327 2.7 fﬁg,nl‘;'mlme: ” | 0.000 ' 0.0019

" - v 3.87.  3.59n-butylamine | % ” 0.0060; ~ 0.0087

»  ft-butanol | 411  4.27fiso- o » | 0.0090is | 0.0067

s+ i » | 3.9  40du-propylamine;  » » 1 0.0000# | 0.0087

s lsee- o | 528 Asfrin- 4 s | 0.0025» % 0.0014

” %tert- " 7.25? —lacetic acid éaniline 0.013; 19.0 0 0070 16.0
methanol water 056 054  » N-methstaniline | 0.003; 19.0  0.0020 19.0
ethanol | 062 107~ NN yianitine| 0-001 21.0 0.0018 22.1
1-propanol |  # 0.4  0.30 ” n-butylamine | 0.004; 19.0 0 0020 20.0
O 0.2 0.42 ” liso- 0.004 19.0 0 0018} 20.5
1-butanol | # 113 113 o« n-propylamine | 0.005 19.0 0.0020: 19.0
iso- 4 0.57 051  # trion- o 0.005 210 0.0018 21.0
N 0.7 0.79 | | |
tort- v | 0.70,  0.70 | o
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