The General Gas Equation

PV = nRT

so the gas constant, r = 
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gas constant you use is dependent on the units used for pressure and volume.

n = mol  and  T = (K 

because the R = 8.31 JK–1 mol–1
J (Joules) is the SI unit for energy  (kg m2 s–2)

Pa (Pascals) is the SI unit for pressure (kg m–1 s–2)  or Nm–2
when we multiply volume X pressure ,using cubic metres (SI units) for volume and Pascals for pressure we get

P X V  =    kg m–1 s–2      X   m3        = kg m2 s–2  which is Joules

m–1  X   m3   =  m2
So when we use R = 8.31, we need to have either

volume in m3 and pressure in Pa

OR 

volume in litres and pressure in kPa
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