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Calculation of Gas Properties 

In SRK EOS, molar volume of real gas is calculated based on Equations (S1)-(S6) 1,2: 

𝑉𝑚 = −
1

3𝑃
(𝐵 +

3𝑃(𝜒2𝑃+𝜒𝑅𝑇−𝛼𝜅)+𝑅2𝑇2

𝐵
− 𝑅𝑇)             (S1) 

𝐵 = √𝑔+√𝑔2−4[3𝑃(𝜒2𝑃+𝜒𝑅𝑇−𝛼𝜅)+𝑅2𝑇2]3
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               (S2) 

𝑔 = −2𝑅3𝑇3 − 27𝛼𝜅𝜒𝑃2 − 9𝑅𝑃𝑇(𝜒2𝑃 + 𝜒𝑅𝑇 − 𝛼𝜅)           (S3) 

𝛼 = [1 + (0.48508 + 1.55171ω− 0.15613ω2)(1 − √𝑇𝑟)]
2         (S4) 

𝜅 = 0.42748
𝑅2𝑇𝑐
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𝑃𝑐
                   (S5) 

𝜒 = 0.08664
𝑅𝑇𝑐

𝑃𝑐
                    (S6) 

Density of molecular number can be calculated by (S7) 1,2: 

𝑛 =
𝑁𝐴

𝑉𝑚
                      (S7) 

Mean molecular speed is obtained based on Equation (S8) 1,2: 

𝑣 = 2√
2𝑅𝑇

𝜋𝑀
                     (S8) 

Knudsen number can be expressed by Equation (S9) 1,2: 

𝐾𝑛 =
𝜆

𝑑ℎ
                     (S9) 

Mean free path is calculated as Equation (S10) 1,2: 

𝜆 =
1

𝜋𝑛𝑑𝑚
2                     (S10) 

Gas density is shown as Equation (S11) 1,2: 

𝜌 =
𝑀𝑛

𝑁𝐴
                     (S11) 

The viscosity is dependent as pressure and temperature, which is shown by Equation (S12)3: 

𝜇 = 𝜇0[1 +
𝑜1

𝑇𝑟
5 (

𝑃𝑟
4

𝑇𝑟
20+𝑃𝑟

4) + 𝑜2 (
𝑃𝑟

𝑇𝑟
)
2
+ 𝑜3(

𝑃𝑟

𝑇𝑟
)]            (S12) 

The compressibility factor is based on Equation (S13)1,2: 

𝑍 =
𝑃

𝑛𝑘𝑇
                    (S13) 
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Equation (S14) is the expression of gas coverage4: 

𝜃 =
𝑃/𝑍

𝑃/𝑍+𝑃𝐿
                  (S14) 

We can also obtain surface diffusion coefficient as follows5: 

𝔇𝑠 = 8.29 × 10−7𝑇0.5exp(−
∆𝐻0.8

𝑅𝑇
)
2(1−𝜃)+𝛹𝜃(2−𝜃)+[𝐻(1−𝛹)](1−𝛹)𝛹𝜃2

2(1−𝜃+
𝛹

2
)
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