Abstract

Depletion of fossil fuel, growing in energy demand, and global climate change are
reason to search for a method of effective energy unitization. The thermochemical heat
storage can be applied for energy harvesting from waste heat and sustainable solar
energy. The environmentally-friendly working pair of adsorption between zeolite or
molecular sieve and water is selected. Low-Silica-X (LSX) zeolite and
silicoaluminophosphate number 11 (SAPO-11) were selected as adsorbent for this
research. The structure of LSX was modified by ion-exchange to different cations of Na,
Li, Ca, Mg (parent cations are K/Na). The result from differential scanning calorimetry
(DSC) shows Li-LSX gives the highest heat of water desorption. The structure of SAPO-
11 was modified by varying the molar ratios of (Al+P)/Si as infinite, 20, 4, 1.33 and 1.
SAPO-11 with (AlI+P)/Si = 20 gives the highest heat amount. Therefore, Li-LSX and
SAPO-11 (AI+P)/Si = 20 were selected to study the characteristic of water adsorption and

heat profile in the fixed bed unit. The effect of charging temperatures at 95, 120 and 140

°C were studied to the amount of adsorbed water and heat of adsorption. Li-LSX shows
that the amount of adsorbed water and heat of adsorption depends on charging
temperatures. With higher charging temperature, Li-LSX can adsorb more water and give
more heat of adsorption. In contrast, SAPO-11 ((Al+P)/Si = 20) can adsorb the same
amount of water and gives similar heat of adsorption at all studied charging temperatures.

Li-LSX can adsorb water at maximum of 0.174 gy20/Qadsorbent @Nd gives heat amount of

8.283 kJ/kg (at charging temperature of 140 c)C). SAPO-11 ((AI+P)/Si = 20) can adsorb

water at maximum of 0.194 gn>0/Qagsorbent @Nd gives heat amount of 5.795 kJ/kg (at

charging temperature of 95 OC). This information can provide the suitable working
operation for the required heat amount. Moreover, for each heat storage material, they

can be selected for proper waste heat sources.
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