
EXAMPLE 
Some properties of N2 are given below:  
 density (0C, 1 atm) 1.25 g L1 
 normal boiling point -195.8C 
 normal melting point -210.01C 
 vapor density (at boiling point) 4.61 g L1 
 liquid density (at boiling point) 804 g L1 
 solid density (at melting point) 820 g L1 
 vapor pressure of solid (at melting point) 96.4 mm Hg 
 enthalpy of vaporization (at boiling point) 47.6 cal g1 
 enthalpy of fusion (at melting point) 6.1 cal g1 
 critical temperature 126.0 K 
 critical pressure 33.5 atm 

At 1 atm there is a transition from crystalline solid II to the more closely 
packed crystalline solid I (which is stable at lower temperatures) at 35.61 K.  

Plot specific points on the phase diagram of N2. Label the numerical coordinates of 
all such points along the axes. Calculate slopes of curves from available data. 
Show all calculations on the next page. 
  



Identify specific points on the p vs T plot: 
  (1 atm, 35.61 K)  : SOLID I – SOLID II normal transition point      
 (1 atm, 63 K)  : normal melting point      
 (1 atm, 77.4  K)  : normal boiling point      
 (33.5 atm, 126.0 K)  : critical point  
 (0.127 atm, 63 K)  : vapor pressure of solid at melting point   (96.4  
        mm Hg = 0.127 atm)        
 
 
Calculate slopes:   dp/dT = S/V     Clapeyron equation 
 
SOLID II – LIQUID equilibrium curve: 
 At normal melting point, 63 K,   S = fusH  /Tm   
 At normal melting point, 63 K the density of liquid should be slightly 
 greater than at 77.4 K,   
  ~804 g L-1. If we use 804 g L-1 we get the slope  
 dp/dT = fusS/(VLIQ - VSOLID)  
           = 6.1 cal x 0.08205 L atm K-1   /   1    -    1        L 
               63 K       1.987 cal K-1         /   804     820     
           = +160 atm K-1 
 
LIQUID – VAPOR equilibrium curve: 
 At normal boiling point 77.4 K,  S = vapH  /Tb   
 dp/dT = vapS/(VLIQ – VGAS)  
 
           = 47.6 cal x 0.08205 L atm K-1   /    1    -    1       L 
               77.4 K      1.987 cal K-1         /   4.61    804     
           = +0.115 atm K-1 
 
SOLID I – SOLID II equilibrium curve: 
 
 dp/dT = (SSOL II – SSOL I) / (VSOL II – VSOL I)  
 SOLID I is said to be more closely packed:  (VSOL II – VSOL I) > 0 
 SOLID I is said to be more stable at lower T:   (SSOL II – SSOL I) > 0 
  Thus, dp/dT > 0 
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