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Performance of novel 13X zeolite based refrigerant compound adsorbent
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Abstract: A series of compound adsorbents with zeolite as the main component were prepared, and the

adsorption and desorption performance of these adsorbents were measured. To get the expected compound

adsorbent, the filling densities and the forming characteristics of the compound adsorbent were tested. The

study showed that the performance of compound adsorbent E was better than that of the original 13X

zeolite. The filling densities decreased remarkably with the silica sol content between 0—7% . A solar

cooling tube was made from the compound adsorbent E, its coefficient of performance (COP) was about

0. 24—0. 28.
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Fig. 1 Schematic diagram of steam vacuum method
1—oven thermometer; 2—thermocouple;

Q- ., ling ins . 4—up/d
3—temperature controlling instrument; 4—up/down
electric heater; 5—oven; 6—adsorbent bed;
7—adsorbent channel; 8—measurement tube;
9—condensation and evaporation thermometer;

10—fan; 11—beaker; 12—jointing pot
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Fig. 2 Desorption and adsorption performance

of compound adsorbent
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Fig. 3 Maximum adsorption performance
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of compound adsorbent
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Fig. 4 Adsorption capacity with silicate

adsorption capacity/%

sol content at different time
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Fig. 5 Filling density of compound adsorbent

with silicate sol content
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Fig. 6 Microphotographs of compound adsorbent (X 400)
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Table 1 Performance of compound adsorbent

Silicate sol

Close system

Open system Filling density, D103

Sample No. content/ % Desorption capacitys Xa./ %  Adsorption capacity, X.q/ % Xinas/ 76 /kg e m™?
A 0 8.3 24.4 28.9 0. 59
B 0 8.2 24. 4 28.9 1. 04
C 2.5 8.3 24.4 28.7 0.8
D 5 8.3 24.2 28.5 0.63
E 7.5 8.4 24.3 28.4 0. 57
F 10 8.7 24.1 28.3 0. 57
G 12.5 8.9 23. 8 27.8 0. 57
H 15 9.2 23.6 28 0. 57
1 17.5 9.5 23.1 28 0.58
] 20 10.1 22.4 27.6 0. 57
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