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Abstract; Usually, it is barely taken into account in warship air—purifying equipment that CO,’s adsorp-
tion performance varied with temperatures. The technique of molecular simulation was introduced into the
field of warship device researching. The absorbing model of 13X -APG zeolite was constructed by the
Materials Studio software. With common used Monte Carlo method, the appropriate molecular configura-
tions were filtered and sampled by the principle of importance. Subsequently, the balanced system was
built up and the force field of zeolite and CO, was testified. The simulation of CO, adsorption behavior
varied as the temperature changed from 20°C to 40°C. The results indicate that 13X—APG zeolite mainly
adsorb CO, but its adsorption amount decreases from 127.3 mg/g to 108.5 mg/g when the temperature in-
creases from 20°C to 40°C. Hence, 13X—-APG zeolite can be used to adsorb CO,. Nevertheless the tem-
perature will influence its adsorption amount, which should be regarded during the practical research.
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Tab.l1 Atomic charge in 13X-APG zeolite

JET HLfi]
Na 0.396 3
Al 0.772 0
Si 0.242 2
0 -0.328 5
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Tab.2 Parameters of Molecular Model of CO,

C=0 #K/mm  C=0=C #f/(°) CHfr  OHM
0.117 9 179.997 0.72 -0.36
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Tab.3 Force field parameters of CO,

0/10™/m &/ky/K
C 3.851 52.841
3.500 30.195
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Tab.4 Force field parameters of zeolite

UFF 713 Dreiding 771%%
o/10"°/m &/kylK o/10"/m &/ky/K
Na 2.983 15.097 3.144 0 251.62
Al 4.999 254.14 4390 0 156.01
Si 4295 202.31 42700 156.01
0 3.500 30.195 3404 6 48.161
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Fig.1 Comparison of simulated and actual values of CO,

adsorption using the UFF and Dreiding force field
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Tab.5 Actual CO, value absorbed by 13X-APG zeolite

JE71/kPa CO, " FHE /mmol - g
33.32 4.091
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Tab.6 Air composition in warship closed environment

W/ % 43 /kPa
N 778 778
0, 20.8 20.8
CO, 14 14
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Tab.7 Force field parameters of N; and O,

ox10™"/m &/ky/K
N, 3.798 0 71.411
0, 3.467 0 106.69
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Tab.8 Competition adsorption amount of gas mixture in zeolite

B0 R PR A TR

% Bt 32 /mmol - !

20°C 25C 30°C 35C 40C 20°C 25°C 30°C 35C 40C

CO, 38.813 37.375 36.513 34.581 33.055 2.894 2.787 2.722 2.578 2.465

N, 0.583 0.580 0.494 0.494 0.481 0.043 0.043 0.037 0.037 0.036

0, 0.347 0.314 0.306 0.282 0.275 0.026 0.023 0.023 0.021 0.021
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Tab.9 Adsorption amount of pure gas in zeolite
BEAN 30 S BR 0 A TH % B 12 /mmol -

20C 25C 30C 35C 40°C 20°C 25°C 30°C 35C 40°C

CO, 38.597 36.463 35.712 34.047 31.023 2.878 2.719 2.663 2.539 2313

N, 1.260 1.168 1.063 1.006 0.906 0.094 0.088 0.079 0.075 0.068

0, 0.601 0.542 0.500 0.452 0.415 0.045 0.040 0.037 0.037 0.031
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Fig.2 CO, absorbed amount by zeolite in the

form of pure and mixed gas
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Fig.3 N, and O, absorbed amount by zeolite in the

form of pure and mixed gas
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