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Abstract: This study was carried out to determine the reaction kinetic constant of the dehydration — thermal decomposition of NagBsO; + 10H0/
Na:B40; - 5HO and to investigate the durability during the repeated use of a chemical heat-storage material and the reproducibility of reaction
system. The order of the dehydration reaction was Ist-order. The reaction rate was directly proportional to a partial pressure difference of water
steam. The kinetic constant was 0.27 and the reproducibility of dehydration reaction for a kinetic constant and a reaction order was excellent. The
activity variation in the durability test of a chemical heat-storage material was within range of +5% during the repeatedly use in several times.
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B : Balance

C : Carrier Gas Cylinder
F : Fumace

K: Outlet

M : Flowmeter

N : Needel Valve

R : Reference Holder

‘ S : Sample Holder
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Figure 1. Schematic drawing of the experimental apparatus for
durability test.
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Figure 2. The conversion versus temperature under a constant
heating rate of 5 K/min.
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Figure 3. Plot of the empirical result (dX,/dT)/ (1 — X,)*?3
depending on 4P.

.
Heating rate : 5 K/min

= u -
E e w-

©
X

0'12.6 2?7 2.8 2.9 3.'0 3?1 3.2
1000/T [K']

Figure 4. The effect of temperature on reaction constant under
non-isothermal decomposition.
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Figure 5. Comparison of the calculated results with the mea-
sured data of Xg at heating rate of 5 K/min.
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Figure 6. Comparison of the calculated results with the mea-
sured data of X4 at heating rate of 1 K/min.
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Figure 7. Comparison of the calculated results with the mea-
sured data of X4 at heating rate of 10 K/min.
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Figure 8. Results on the durability test of thermal decomposition
reaction in NapBsO7 + 10HX0/NazB40; - 5H0 system.
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: heating rate [K/min]

: reaction rate constant [min-1]

: reaction order with conversion {-]

: reaction order with partial pressure [-]
: dimensionless partial pressure [-]

: absolute temperature [K]

: sample weight [kg]

: conversion rate (-]

: reaction time [min}
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