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Chemistry 231              Physical Constants, Conversion Factors and Equations       (final exam) 

         

Physical Constants and Conversion Factors 

 
R  =  8.3145 J K1 mol1  =  0.083145 L bar K1 mol1  =  0.082058 L atm K1 mol1  

 

NA  =  6.0221  1023 mol1   kB = R/NA                                         T/K  =  t/oC  +  273.15  

 

1 bar  =  105 Pa                 1 atm  =  1.01325 bar  1 mm Hg = 133.32 Pa   

 

1 L bar  =  100 J   1 m3  =  1000 L                1 L = 1000 cm3 

__________________________________________________________________________________ 

 

First Law     

 
dU  =  dq  +  dw                                 U  =  q  +  w                                              U  =  Uf    Ui                         

 

U  =  wadiabatic                                   ( U  =  0 ) isolated system                                                 (cyclic process) 

 

 

dw  =  pexternaldV   (expansion/compression work) 

 

  

 p  =  pexternal (reversible)                             p  <  pexternal  (irrev. compression)                 p  >  pexternal  (irrev. expansion) 

 

 

 

 

H  = U  +  pV   H = Hf    Hi                    H  =  U  +  (pV)  =  Uf     Ui  +  pfVf      piVi                       

 

 

 

 

 

 

 

 

    =  V1(V/T )p  =  1(/T )p                                           =  T  =  V1(V/p)T   =  1(/p )T                  

 

                                                                  (p/T)V =  /                   JT  =  (T/p)H  =  Vm(1  T)/Cpm  
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Second Law 
 

Ucycle  =  qH  +  qC  +  w  =  0                                                                                                      

 

 

                                                                    Scycle  =  0             (S    0)isolated system                 (S    0)U,V                                

 

 

                                     S  =  klnW 

 

 

 

 

 

 

Combined First and Second Laws 
 

H = U + pV                                                     A = U  TS                                                 G = U + pV  TS 

 

 

 

 

 

 

 

 

                                                                                                                                                wT     AT                                                                                                                                                                                                                                                           

 

                                                                                                                                               wT     GT 

 

                                                                                                                                                   dq    TdS 

 

 

                                                                                                             dUS,V    0                  dHS,p    0 

 

                                                                                                             dAT,V    0                  dGT,p    0     
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Thermochemistry 
 

qp =  Ho = Hf
o(products)  Hf

o(reactants)                   wp = RTngas                  Uo = Ho  RTngas 

 

Gf
o(products)  Gf

o(reactants)                    

 

 

 

 

 

 

G  =  Go  +  RT lnQ                 K = Qequil      K = exp(Go/RT)                    Kp  =  Kc(RT) ngas  

 

 

 

 

                                                                                                                                    

 

Ideal Gases 

 

p  =  nRT/V                pi = ni RT/V                   pi /p  =  ni /(n1 + n2 + n3 + …)  =  xi                       

 

p = NkBT/V    Cp  CV  = nR      Cpm  CVm  = R                  = 1/T                       = 1/p 

 

(U/V)T  =  0    (H/p)T  =  0      (CV/V)T  =  0                 (Cp/p)T  =  0           JT = 0 

 

 

 

 

 

 

w  =  nRT ln(Vf /Vi)    (reversible isothermal expansion/compression, variable pressure) 

 

w  =  p(Vf    Vi)  =  nR(Tf    Ti)    (isothermal expansion/compression at constant pressure) 

 

isothermal:   piVi  =  pfVf    and  (p/V)T  =  p/V    

 

 

 

 

 

 

rev. adiabatic ( p = pexternal ),  = Cpm/CVm constant:    piVi 
  =  pf Vf 

      and     (p/V)ad.  =   p/V  

 

                                                                                                               Gm(T,p)  =  Gm
o(T,po)  + RTln(p/po) 

 

Gmix  =  nARTlnxA  +  nBRTlnxB                                  Smix  =  nARlnxA    nBRlnxB 
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Real Gases 

 

 

 

 

                                  

 

 

 

pr = p/pc           Tr = T/Tc          Vr = Vm/Vmc 

 

 

Z   =   pV/nRT   =   pVm/RT   =  p/pideal 

 

                       

                            

                                                          TBoyle  =  a/Rb   

 

 

 

 

 

 

 

Phase Equilibrium 
 

 

F  =  3    P             F  =  C  +  2    P 

 

 

 

 

 

 

 

 

 

 

 

Surface Tension 

 

 

dwsurface   =   d 

 

 

V = (4/3)r3                                                   =  4r2 


