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Table 1
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Common name and structural formula of each sample material used in this work

Material

Common name

Structural formula

Butanedioic acid
Hexanedioic acid
Octanedioic acid

1, 8-Octanedicarboxylic acid

Succinic acid HOOC- (CH2)2-COOH
Adipic acid HOOC - (CH2)4-COOH
Suberic acid HOOC- (CH2)6-COOH
Sebacic acid H0OC- (CHz)8-COOH
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Fig.1 Specific activity of octanedioic acid vs. the
mass of the sample used per run,
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Fig.2 Specific activity vs. time for the reaction
between octanedioic acid and HTO vapor at

50 C.
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Fig.3 A ”-McKay plot for octanedioic acid in
the reaction.
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Table 2 The rate constant (k) for each aliphatic
dicarboxylic acid in the gas-solid reaction

at30 T

Material k/h}
Butanedioic acid 0.23
Hexanedioic acid 0.21
Octanedioic acid 0.18

1.8-Octanedicarboxylic acid 0. 15

0.24
(d
- 0.20F
=
0.16F
1 - i 1

2 4 6 8

Number of methylene groups per molecule

Fig.4 The relation between the rate constant (k)
and the number of methylene groups per
molecule.
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Abstract

Effect of the Number of Methylene Groups in Aliphatic

Dicarboxylic Acid on the Reactivity of the Material
(Use of T-for-H Exchange Reaction)

Hiroshi Imalzusi, Takehisa KaTo *, Dongyu ZnAo®*

and Naoki Kano : Department

and Chemical Engineering, Faculty of Engineering,

of Chemistry

Niigata University, *Graduate School of Science and
Technology. Niigata University, 8050 Ikarashi
2-Nocho, Niigata-shi 950-2181. Japan.
Hydrogen-isotope exchange reaction (T -for-H
exchange reaction) between HTO vapor and
aliphatic dicarboxylic acid having different number
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" of methylene groups with each other has been

observed at 50C. Consequently. the quantitative
relation was obtained between the reaction time and
the increase of the activity of aliphatic dicarboxylic
acid. The reaction was dynamically analyzed with
both the A"McKay plot method and data obtained.
As to aliphatic dicarboxylic acids, the following
two matters have been consequently found:(l) as
with
increasing the number of methylene groups in the

the reactivity of each material decreases

material, the effect of the number of methylene
groups per molecule on the reactivity of the material
can be quantitatively evaluated, (2) using the A™
McKay plot method, the reactivity of solid organic
compounds can be evaluated, nondestructively.
(Received March 4, 2002)
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