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Research of the Chemical Reaction on the Measurement of Dielectric Constant

Continuous Measurement of Dielectric Constant in Oxidation of
Aldehyde, unsaturated Hydrocarbon and Phenol with Potassium
Permanganate
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If dielectric consrant (DK), shows the polarity of material in electric field and the constant
of isotoropic compound, was continuously measured through the reaction, they make the posi-
bility of the decision of reaction velocity and the presumption of its mechanism. For that
reason, the oxidation of aldehyde, unsaturated hydrocarbon and phenol were performed with
potassium permanganate keeping on the continuous measurement of DK and the reaction velo-
city were decided by compered with those half value period. Halogen contained aldehyde took
a large value of those, however, olefin, having a endmethylene, got unexpectedly a smaller
value according to the increase of number on carbon atom. Phenol were generally oxidized

very easily with this reagent.
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a ; Four necked flask
b ; Mantle heater

¢ ; Microtube pump
d ; Silicon tube

e ; U-Tube
f ; Coil
g ; Measuring apparatus

Fig. 1 Reaction Apparatus
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Fig. 2 Block diagram of Measuring Apparatus
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Fig. 3 Deviation value between Standard
reagent and Apparatus
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Fig. 5 Typical decreasing curve of Four
group in Aldehyde
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Table I Half Value Period of Aldehyde

Half value period (min)
Group Name in ice water 10° 20°C
o-phthalaldehydic acid 100.35 42.60
2,4-dichlorobenzaldehyde 49.25 23.30 11.70
1 o-chlorobenzaldehyde 49.15 22.66 10.80
o-anisaldehyde 31.18 21.00 10.08
chloral 24.82
5-methyl-2-furfural 18.00 7.97 3.23
bromal 15.24
piperonal 15.18 7.55 3.18
furfural 12.70 6.57 2.66
9 benzaldehyde 12.60 7.62 4.41
monochloroacetaldehyde 22.50 8.30 2.25
glyoxal 33.50 6.65 1.54
2,6-dichlorobenzaldehyde 7.93
0-hydroxybenzaldehyde 5.50 3.72 1.33
3,4-dichlorobenzaldehyde 5.18
p-chlorobenzaldehyde 4.44
m-chlorobenzaldehyde 4.42
propionaldehyde 3.79
n-butylaldehyde 2.58
3 iso-butylaldehyde 2.32
acetaldehde 1.87
vanillin 1.52
capronaldehyde 1.42
caprinaldehyde 1.18
m-hydroxybenzaldehyde 1.03
p-hydroxybenzaldehyde 0.98
crotonaldehyde 0.96
4 citral 0.92
cinnamic aldehyde 0.76
citronellal 0.72
acrolein 0.22
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Table II Half Value Period of Unsaturated Hydrocarbons
Temp
Name Structure

10° 20°C
1-pentene C=C—C—C—C 133.6 42.9
1-hexene C=C—C—C—C— 46.9 31.9
1-heptene C=C—C—C—C—C—C 30.6 20.0
1-octene C=C—C—C—-C—-C—C—C 23.0 12.4
1-nonene C=C—C—C—C—C—-C—C—C 18.0 10.6
1-decene Cc=C—-C—C—C—C—C—C—C—C 14.4 9.0
l-undecene ¢c=C—C—C—C—C—C—C—-C—C—C 11.7 8.5
1-tridecene ¢c=C—-C—-C—-C—C—C—C—C—C—C—C—C 10.5 6.8
1-heptyne C=C—C—-C—C—C—C 248.9 116.9
2-heptyne C—C=C—C—C—C—C — 380.9
3-heptyne C—C—C=C—C—C—C -~ 308.7
cyclopentene 0 2.6 1.6
cyclohexene Q 82.0 58.7
cycloheptene 3.7 2.0
cyclooctene 8 2.5 1.4
4-methylcyclohexene > 82.9 51.0
a-pinene @_ 22.4 6.6
B-pinene @_ 124.4 81.3
a-phellandrene >_®_ 2.7 1.7
terpinolene > D 54.9 19.9
limonene >_O_ 37.0 15.9
stilbene (trans) Q‘CH:CH\O — 3.0
isoprene C=C—€=C 1.2 0.8
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Table III Half Value Period of Some Phenol (upp er 1ODC)

lower 20°C
. Substituted position and HVP
Formula Position (I:Xrg Fun:;lllonal
group 2 3 4 5
CeHsoH ( 12.2
-OH ( — 0.7 0.2
0.1 0.4 0.1
-CH, ( 2.3 36.0 2.9
1.2 14.2 1.4
-OCH, ( — — 0.2
0.1 2.2 0.1
CGHA) OH) 2 1 ’ 2 ( 0'-1
-COOH — —
( 0.1 0.2
-OH — _ _
( 0.03 0.2 0.02
1,3 ( 0.7
0.4
-COOH ( 0.7 —
0.4 0.2
1,4 ( 0.2
0.1
-COOH ( —
0.1
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Fig. 6 Relation of Carbon number and Half
Value Period (Olefin hydrocarbon)



