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Examination of Chemical Reaction through Continuous
Measurement of Specific Dielectric Constant
On Hydrolysis of Acid Anhydride
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In the measurement of specific dielectric constants the apparatus offered the unsuitable val-
ues in part, then the apparatus and the reckoning expression put into the computer were im-
proved and these were used in this experiment. The mixture consist of 1, 1.5, 2 and 2.5 mole
of water and 1 mole of acid anhydride were heated at 60, 70, 80, 90 and 100°C, then the con-
ditions of these hydrolysis were examined by the curves of specific dielectric constant. The
curves indicated that the hydrolysis progressed rapidly by use of a high temperature and a large
quantity of water, but it didn’t progressed for 20 to 40 minutes in propionic and butyric anhy-
dride on absence of solvent.
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Fig. 1 Progressive State of Hydrolysis of Acetic anhydride by

Different Temperature
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Fig. 2 Relation of Temperature and Time
on Hydrolysis of Acetic anhydride

(CH5CO).0 H,O0 Temp  .Time
a 30.68 5.48 60°C 58.13 min
b ” ” 70 33.59
¢ ” ” 80 25.94
d ” ” 90 14.38
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Fig. 8 Progressive State of Hydrolysis of Acetic anhydride by
Temperature on Use of Solvent (Acetic acid)
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Fig. 4 Progressive State of Hydrolysis of Acetic anhydride
by Use of Various Amount of Solvent (Acetic acid)
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Fig. 6 Progressive State of Hydrolysis
o Ly of Acetic anhydride by Various
80 90 100 ‘¢ Amount of Water
Fig. 5 Progressive State of Hydrolysis (CHsCO);O0 HyO CHy COOH Temp. Time
of Acetic anhydride depend on a 30.6g 5.4g 208 90°C 11.41min
Different Temperature b ” 8.1 ” ” 5.63
a Water 5.4g 1 Mole c ” 10.8 ” ” 4.06
b ” 8.1g 1.5 ~» d ” 13.5 ” ” 3.59
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Fig. 7 Progressive State of Hydrolysis of Propionic anhydride
by Different Temperature
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Fig. 8 Progressive State of Hydrolysis of Butyric anhydride
by Different Tempereture

(CHsCH:CH.CO):0 H:0 Temp.
a 52.7g 6.0g 90°C
b ” ” 100
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Fig. 9 Progressive State of Hydrolysis of Propionic anhydride
by Various Amount of Water
(CHaCHzCO)zO Hzo Temp.
a 43.4g 6.0g 100°C
b ” 9.0 ”
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Fig. 10 Progressive State of Hydrolysis of Propionic anhydride
on Existence of Solvent (Acetic acid)
(CHCH:.CO),0 CH. COOH HO Temp.

a 43.4g — 9.0g 100°C
b ” 10g ” ”
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Fig. 11 Progressive State of Hydrolysis of Butyric anhydride
on Existence of Solvent (Butyric acid)
(CH3CH, CH:CO);0 H:O CH;CH;CH; COOH Temp.
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Fig. 12 Progressive State of Hydrolysis of Butyric anhydride
by Various Amount of Water

(CHs CHz CH; CO) 0 HO

a 52.7g
b ”

Reference

1) L. Ogura, Y. Sekizaki, H. Tanaka, M. Yama-
guchi, M. Takebayashi: Ann. Rept, Kinki Uniy.
Atomic Energy Res. Inst., 20, 24 (1983).

2) H. Tanaka: Ann. Rept. Kinki Univ. Atomic
Energy Res. Inst., 22, 23 (1985).

3),4),5) R.L. Shriner, S.G. Ford, L. J. Roll: Org.
Synth., II, 140, 382, 368,.

Temp.
6.0g 100°C
9.0 ”

6) C.S. Rondestvedt: ibid.; IV, 766.

7) B. Raecke, H. Schirr: ibid., V, 813.

8) J. Staunton, E.]. Eisenbraun, ibid., V, 9.

9 /NE W, BhEE, HTER, BARY, ¥
B, /NS B ILWOEHRE L RS AREET W R
F5R, 19, 9 (1982).

10) I. Ogura, Y. Torii, T. Miyamura, M. Yama-
guchi: Ann. Rept. Kinki Univ. Atomic Energy
Res. Inst. 20, 37 (1983).



