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Simulation of Gas Chromatographic Processes by Monte Carlo Method
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Abstract: Based on Monte Carlo method the microscopic gas-phase adsorption chromatographic
behaviors of volatile chemical compounds were simulated, and the migration process of those
compounds followed by the carrier gases along the chromatographic surface and the process of
adsorption-desorption were also described. The programs have been compiled to simulate the
processes of thermochromatography and isothermal chromatography with different experimen-
tal conditions and properties. The calculated results agree well with the actual facts and experi-
ment results. The influence of the half-lives of superheavy elements, the flow rate of carrier
gas and other factors on the experimental results were discussed. Some advantages and disad-
vantages of the model based on Monte Carlo method were also stated in this paper.
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Fig. 3 Adsorption curves of thermochromatography

for different values of adsorption enthalpy

Fig. 4 Thermochromatography of
short lived isotopes of an element

with different half-lives
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Fig. 5 Adsorption curves of
thermochromatography for different values of
the flow rate of carrier gas
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Fig. 6 Adsorption curves of
thermochromatography

for different values of density
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Table 1 Characteristics of simulated profiles of chromatographic zones for different sets of parameters

(Figures) AH,/(Kk] « mol™ 1) Tio/s Q/(L « min~ ") p/(g e cm %) x/cm
Fig. 3 1 —60 182.9
2 —380 153.0
3 —100 40 2.4 3 123.8
4 —120 95.7
5 —140 66.8
Fig. 4 6 10 116. 6
7 100 129.0
8 1 000 139.8
Fig. 5 9 1.2 120.9
10 3.6 126.9
Fig. 6 11 1 127.9
12 5 127.7
13 10 127.2

(Notes) : 3 (The parameters for profile 3 are implied in empty cages) ;

T(x)=800—3x; tp=10"1 s; M=220(During the stimulate process take the temperature distribution as T(x) =800—3x; t,=10"1? s;
M=220)
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Fig. 7 Penetration curves of isothermal Fig. 8 Penetration curves of isothermal
chromatography for different values of half-lives
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Fig. 9 Penetration curves of isothermal Fig. 10 Results of OsO, and HsO, measured

chromatography for different values of in online gas-chromatograpic experiments

the flow rate of carrier gas L, m— [15] (Reference [15]);
Q. L /min: 23—1.2, 16—2.4, e - (Temperature distribution of
24——3.6, 25—4. 8 detector) %)y ——, —— ——Monte Carlo
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Table 2 Characteristics of simulated profiles of isothermal chromatography zones for different sets of parameters

(Figures) AH,/(k] » mol™ 1) Ti2/s Q/(L *« min™ ') Tson/ C
Fig. 7 14 —60 82
15 —80 186
16 — 100 40 2.4 283
17 —120 408
18 — 140 512
Fig. 8 19 10 181
20 100 223
21 1 000 272
22 10 000 338
Fig. 9 23 1.2 317
24 3.6 283
25 4.8 279
(Notes) : 16(The parameters for profile 16 are implied in empty cages)
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