Supplementary Materials:
Key concept introduction:
1. [bookmark: _Hlk84407433]Intermolecular interaction: In this work, the intermolecular interaction (under T, P, xB) means the category of the intermolecular interaction (chemical bond was not include) and the probability and the intensity of the intermolecular interaction.
2. Existed quantity: Under T, P, the molar internal energy and molar entropy of pure substance are existed quantities. Molar volume of one pure substance is also an existed quantity. The molar enthalpy and molar Gibbs energy can be obtained through the combination of molar internal energy, molar volume and molar entropy. The molar quantities composed of existed quantities are also existed quantities, so the molar enthalpy and molar Gibbs energy are also exited quantities. Likewise, when one substance at pure state became one component in the solution, the force field molar quantities of the component are existed quantities. The force field quantities of the solution system are also existed quantities.
Symbol list:                                    
() — volume of the solution system               
 — molar fraction of component B in the solution
 — force field standard molar internal energy of component B
 — molar internal energy of substance B at pure state
 — internal energy change of component B during Step I
 — force field standard molar enthalpy of component B
 — molar enthalpy of substance B at pure state
 — enthalpy change of component B during Step I
 — force field standard molar volume of component B
 — molar volume of substance B at pure state
 — volume change of component B during Step I
 — force field standard molar entropy of component B
 — molar entropy of substance B at pure state
[bookmark: _Hlk84055514] — entropy change of component B during Step I
 — force field molar entropy of component B
 — entropy change of component B during Step II
 — force field standard molar Gibbs energy of component B
 — force field molar Gibbs energy of component B
 — Gibbs energy change of component B during Step I
 — force field molar enthalpy of component B
[bookmark: _Hlk84010319] — molar volume of component B when only one molecule A exist in the solution, and it equals to the molar volume of substance B at pure state under T, P
 — molar volume of component A when only one molecule B exist in the solution, and it equals to the molar volume of substance A at pure state under T, P
 — contact probability of the molecules of component B
 — contact probability of the molecules of component A
 — force field molar volume of component A when 
 — force field molar volume of component A when 
[bookmark: _Hlk95384418] — force field molar volume of component A on the point 
[bookmark: _Hlk84012947] — force field molar volume of component B on the point  
 — molar excess volume of the solution system
 — force field molar volume of component A on 
 — force field molar volume of component B on 
  — activity coefficient of component B
 — standard molar conventional enthalpy of substance B at pure state
 — relative force field standard molar enthalpy of component B
 — relative force field molar enthalpy of component B
 — relative force field standard molar entropy of component B
 — relative force field standard molar Gibbs energy of component B
 — relative force field molar entropy
 — relative force field molar Gibbs energy
 — molar volume of the gas mixture
 — molar fraction of gas phase of component B
 — standard molar conventional entropy of substance B at pure state
 — standard molar volume of substance B at pure state
 — standard molar conventional Gibbs energy of substance B at pure state
 — the change of force field standard molar Gibbs energy of component B from liquid phase to gas phase
 — standard molar conventional Gibbs energy of substance B at pure state, when substance B is gas
 — the change of force field standard molar enthalpy of component B from liquid phase to gas phase
 — standard molar conventional enthalpy of substance B at pure state, when substance B is gas
 — relative force field standard molar enthalpy of component B, when component B is liquid
 — the change of force field standard molar entropy of component B from liquid phase to gas phase
 — relative force field standard molar entropy of component B, when component B is liquid
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Measurement of the relative value of , , 
By now, only the force field molar volume  can be measured directly. As to the ,  and , only the relative values of those force field molar quantity can be measured through the phase equilibrium method under T, P. In the dissolving process, the relation of the molar enthalpy change, the molar enthalpy of substance B and the force field molar enthalpy of component B was shown in equation 1.2.
                                   (1.2)
Where  and  cannot be measured yet. Only  can be measured directly. To make the force field molar enthalpy estimable, the following equation according to equation 4.1 can be used.
                                            (4.1)
[bookmark: _Hlk84054881][bookmark: _Hlk84055006]Where  is the standard molar conventional enthalpy of substance B at pure state, and is the relative force field standard molar enthalpy. In a certain force field, the =. So .  is the relative force field molar enthalpy.
Based on equation 1.5 and 1.7, the following equation can be obtained.
                                               (4.2)
Where  is the standard molar conventional entropy of substance B at pure state, and  is relative force field standard molar entropy. 
As to Gibbs energy, the equation shown in equation 4.3.
                                               (4.3)
Where  is the standard molar conventional Gibbs energy of substance B at pure state, and  is relative force field standard molar Gibbs energy.
Based on equation 2.1 and 2.2, the following equations can be obtained. 
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Lots of dates of force field solution theory for chemical process and chemical design can be obtained from equation 4.4 and 4.5. Equation 4.1 and 4.2 can also provide theoretical basis for the prediction of related state functions.
Weak interactions also existed in the substance at gas phase. Under T, P, the force field molar quantity of one substance at gas phase can also be determined by the force field of the system and the molar molecule motion space of the substance. The non-electrolyte force field solution theory can also work in the discussion of gas substance. Based on equation 2.1 and 2.2, the following equation can be obtained:
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Where Vm is the volume of the gas mixture under T, P, yB is the molar fraction of the gas phase. The relative value of  and   were shown in those following equations:
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Under the pressure on the condition of the distance between molecules were much bigger than the size of molecules, the interaction of molecules was small. Under this situation, the equation 4.8 and 4.9 can be transformed as below:
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[bookmark: _Hlk84331253]When , the equation 4.11 can be transformed as below: 
                                            (4.12)
,  and  can be obtained through phase equilibrium. Taking gas-liquid phase equilibrium as an example, the ,  and  can be calculated from the following equations. 
                   (4.13)
In the equation, the ,  and  in the liquid phase can be measured directly. And the  and  in gas phase can also be measured directly. Based on equation 4.13, the  can be calculated. Then energy change of the force field standard molar Gibbs energy can be obtained by equation 4.14.
                                          (4.14)
Based by equation 4.14, ten  at different temperature can be obtained. By curve fitting, the -T curve graph can be obtained. By calculation, the derivative value at certain temperature can be obtained.
                                         (4.15)
Based on equation 4.15, the  can be obtained.
                                        (4.16)
Based on equation 4.16, the  can be obtained. 
By curve fitting, the -T curve can be obtained. By calculation, the derivative value at certain temperature can be obtained. 
                                              (4.17)
Based on the derivative value of the -T curve and equation 4.17, the , 
                                         (4.18)
Based on equation of 4.17, the  can be obtained.



