Question 4.

What is the pressure inside a 2L volume when 50 ml
of liquid nitrogen is changed to a gas at 300K?

2L Volume 2L Volume
air air + nitrogen vapor
300K 300K
1atm
Pressure ?
LN2
50ml
Initial state Final state

Amount of nitrogen

m = pV = (0.808 g/ml)*(50ml) = 40.4 grams p=0.808 g/ml
Nnitrogen = 40.4/28 mol = 1.44 mol 1molN,=28g

Calculate the final pressure in the 2L volume from the nitrogen

P =nRT/V =(1.44mol)(0.08206 atm*L/(mol*K))(300K)/(2L) = 17.7 atm

(17.7atm)*(14.7 psi/atm) = 260 psi

Total pressure =260 psi + 14.7 psi (air) = 275 psi
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