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Abstract : Fundamental research of non-isothermic analysis of reaction rate has been carried out for the heat storage system using the
thermal decomposition of Na:BOr - 10H:0. It was found that the equilibrium temperature of the thermal decomposition reaction was
lowered less than 373K in NaBsOr - 10H0/NazB,Oy - SH:O system, but the heat efficiency was unchanged. The initiation temperature of
the reaction was varled from low to high temperature region with heating rate. The reaction order of the dehydration reaction by the
thermal decomposition was appeared to be 0.67 by non-isothermic analysis, thereby Na:B,O7 - 10H:0 may be used as a hemical heat-
storage material.
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Na2B4O7 - 10H:0 c_g 3

3. gas cylinder 4. heater
7. ribbon heater 8. balance
. sample holder 10. temp. meas. pt. 11. furnace 12. moisture content meas. pt.

. needle valve 2. flowmcter

1
5. cooling water 6. 3-way valve
9

Fig. 1. Schematic drawing of the experimental apparatus.

Table 1. Physical Properties of Material*

spgr. | mplCl | solubility | Cilcal/C+mol]
Na;B 07 - 10H:0 1.73 > 2.7 (201C) 147
Na;B;0; * 5H:0 1.815 - 244 (70C) | 479 (anhyd)

* from Lange’s Handbook of Chemistry and Chem. Engrs’ Handbook.
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Fig. 2. Effect of heating rate on an initiation temperature.
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Fig. 3. Experimental result of TGA for borax at the various
heating rate.
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Fig. 4. Equilibrium curve of Na:BO7 - 10H.O / NasBO- - 5H,0
reaction system.
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Fig. 5. Plot of X4 vs. temperature under a constant heating
rate of 5K/min.
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Fig. 6. Plot of Aln(dXs/dT)/Aln(1-X4) vs. Aln(1/T)/Aln(1-Xy).
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a . heating rate [ K/min ]
A, A, A”  frequency factor [ -]
C : no. of component [ -1
G . specific heat [ cal/CT mol ]
E,, Ei, E, : activation energy [ J/mol ]
G . free energy [ J/mol ]
H : enthalpy [ J/mol ]
ka * reaction rate constant [ min-1]
Kp . equilibrium constant [ -1
m * reaction order [-1
M . molecular weight [ kg/mol ]
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: reaction order
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. dimensionless partial pressure
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. entropy

. absolute temperature
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. conversion rate

: reaction time
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