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Research through the Measurement of Dielectric Constant on
Isomerization resulting from Irradiation of Radiant Rays
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In previous report, the degree of isomerization of cis- and trans-1, 2-dichloroethene by y-ray
irradiation were examined by gas chromatography for the reason that they have a dissimilar
retention time with each other. The authors worked out the continuous measuring instrument
of dielectric constant (DK) and the equipment has been used for studies on the state of the
chemical reaction according to the variation of these values. Since the reagents has respective
DK, the alteration of values on these reagents by isomerization resulting from the irradiation
of radiant rays were measured through this instrument, The tendency of isomerization was
analogous to the previous result, however, cis-form reagent pointed to the large DK than the
begining in the early stage of the ultraviolet ray irradiation, and after a while DK diminished
suddenly to the prety small values. This phenomenon appeared when the reagent was irradia-
tion in a reactor, too. It was assumed that isomerization of cis-form reagent progressed rapidly

after considerable energy accumlated on it.
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Table I DK and Varied percent of cis- and frans-1, 2-Dichloroethene Solution by ‘UV-Ray

Irradiation
w cts-1, 2-Dichloroethene trans-1, 2-Dichloroethene
§§§<ff 80 50 20% s - s 50 20%
NDK| DK | 0% | DK | v% | DK | 0% | DK | v% | DK | v% | DK | 0% | DK | 0%
0 8.76 6.57 3.96 2.49 2.49 2.52 2.55
4 8.01/22.5|6.92| — |4.17| — |2.64| 4.0|2.54| 2.5 2.60| 1.5/2.60| 1.5
8 7.48|31.67.23| — |4.56| — |2.80(11.5|2.60 | 3.3|2.78| 5.0|2.65| 3.0
12 7.37 1325 |7.28| — |4.83| — |3.05|15.5|2.65| 4.7|2.94| 7.7]2.93| 5.7
16 6.04 | 24.0 [5.26 | — 2.69 | 4.7(3.01| 9.0 (2.81] 5.0
20 5.47 | 38.5 | 3.84 | 32.5 2.73 | 5.8(3.27114.03.15| 8.5

v % ; Varied percent, Solvent (Benzene); 2.32(2.28), Solute; cis- 9.01(9.20), trans- 2.47(2.14)

( ); Published Value®
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Fig. 3 DK Curve of the Reaction
Mixture by UV-Irradiation
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Table II Ge_,¢/G:_e Value of Isomerization by 7-Ray Irradiation

}C.%\R 10° 10° 107
10 3.28 2.19 3.54
20 2.55 3.11 1.95 2.63 1.34 1.72
40 1.55 1.47 1.24
50 2.05 1.28 1.01
60 1.12 0.28
80 | 1.49 0.36 0.73 0.27 0.58

left figure; last time, right; this time

Table III DK and Varied Quantities of ¢is- and {rans-1, 2-Didhloroethene irradiated in

UTR-Kinki and by 7-Ray

X%\\ \\ﬁ cts-1, 2-Dichloroethene trans-1, 2-Dichloroethene
T gone. 80 50 20% 80 50 20

hr \\% DK ‘ v% | DK | v% | DK | v% | DK | v% | DK | v% | DK | v%

0 8.78 6.56 3.99 2.52 2.54 2.53
6 6.47 | 10.5 1 4.02 | — 2.58| 0.62.68] 1.8
12 6.09 | 28.4 14.05| — 2.76| 4.02.59| 1.0
18 6.93|39.7 | 5.92 | 30.5 | 3.90 | 15.6 | 2.71 | 6.0 2.7 | 3.5

100R 8.51 | 14.3 4.03 | —
200 2.63| 1.8|2.58| 0.6{2.57| 1.0
300 7.62 | 29.1 4.00| — |2.68| 2.6 {2.60| 1.3]2.57| 1.0
v% ; Varied Percent
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