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Section 1: CPA EoS 

The CPA EoS is used for the vapor phase as follows: 
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where v is molar volume, cm3mol-1; α(T) and b are respectively the energy parameter 

and co-volume of CPA EoS; A and B stand for the bonding sites; yi is the molar fraction 

of given component i; XAi is the molar fraction of i molecules not bonded at site A; g is 

the radial distribution function. 

The energy parameter is given by: 
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where a0 and c1 are parameters of CPA EoS; Tc is the critical temperature, K; Tr is equal 

to T/Tc. 

The XAi in the association term can be calculated by 
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where AiBj is association energy; AiBj is interaction volume; AiBj is association 

strength. 

The radial distribution function is as follows: 
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where  is reduced fluid density. 

Table S1 includes the parameters of the CPA EoS of pure CO2 and H2O. 
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Table S1 Parameters of CPA EoS of pure CO2 and H2O.  

Fluid 
Association 

scheme 

a0 

(cm2MPamol-2) 

b 

(cm3mol-1) 
c1 

 

(cmMPamol-1) 
 

CO2 Inert 350790 27.2 0.7602 - - 

H2O 4C 122770 14.5 0.6736 16655 0.0692 
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Section 2: Derivatives of aCO2 and aH2O 

The derivatives of aCO2 and aH2O with respect to mCO2 are Eqs. (S7) and (S8). 
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The parameters of λnn and μnnn are adopted from Zhao et al. (2015[5]) as follows: 

4 7 20.16662 4.9482 10 5.1643 10nn T T − −= − +  −   （S9） 

4 7 20.089196 2.8829 10 2.3197 10nnn T T − −= − −  +   （S10） 

The parameters of λnc, λna, μnna, and μnnc are reported by Akinfiev and Diamond 

(2010)[82] as follows: 
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( ) -45.76 10nnc nna + = −   （S12） 

 

 


