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Study of Porous Materials toward Effective Utilization of Low-temperature
Exhaust Heat

Satoshi YOSHIDA
Yukio ITO
Hiroshi OGAWA

Seven ALPO zeolites (ALPO-5,12TAMU,17,18,20,34,36), whose framework elements are Al and P, were studied
for the basic adsorption properties as the adsorbents for an adsorption heat pump or desiccant air conditioner.
Adsorption of water on every ALPO zeolite at 25°C showed the type V isotherm by IUPAC classification. The

saturated amount of adsorbed water increased with a decrease in framework densities of ALPO structures. The

thresholds of vapor pressure, which corresponds to the sharp increase of the adsorbed amounts, were dependent

on the pore sizes of ALPO. ALPO have much more effective adsorption amounts than aluminosilicate zeolites as

the adsorbents for an adsorption heat pump or desiccant air conditioner for low-temperature exhaust heat.
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Fig.3 Model of adsorption isotherms and ranges of
adsorption heat pump or desiccant air conditioner
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Fig.4 Adsorotion isotherms of aluminosilicate zeolites

Table 1 Effective adsorobed amout (Aq) of
aluminosilicate zeolites

adsorbent Aq(Tg=110°C)* Aq(Ty=90C)"
HPA 13 6
C-5 11 9

“Ty=110"C, Ty=30"C, T.=5'C— §4es=0.03, $a0s=0.21
"Tu=90C, Tu=30°C, Ty=5C— $4es=0.06, $a0s=0.21
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Fig.12 Pore size of the framework of SOD

Table 2 Effective adsorobed amout (Aq) of
ALPO zeolites

adsorbent Aq(Ty=110C)* Aq(Ty=90C)"
ALPO-5 0 0
ALPO-12TAMU 16 3
ALPO-17 25 24
ALPO-18 29 29
ALPO-20(TMA) 20 18
ALPO-20(DMF) 23 22
ALPO-20(17trans.) 21 20
ALPO-34 28 17
ALPO-36 18 17

“Tp=110C, Ty=30C, TL=5'C— $4es=0.03, $a1s=0.21
"Ty=90"C, Tu=30"C, Ty=5C— $4es=0.06, $.0s=0.21
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