Density  of calcite =  2.710 and  density of argonite = 2.930 g/cm3

We assume that ∆S and ∆V do not vary with temperature and pressure . Data:M (g/mol) ∆H0f(kJ/mol) ∆G0f(kJ/mol) S0(J K−1mol−1) CP(J K−1mol−1) calcite (100.09-1206.9-1128.892.981.88 ) , aragonite ( 100.09-1207.1-1127.888.781.25 )

Calcite (aragonite) ∆G0298= ∆G0f(aragonite) - ∆G0f(calcite) = 1.00 kJ/mol

∆S0= (88.7 - 92.9) = -4.2 J (K mol)−1

∆Vm=100.1g/mol2.930g/cm3−100.1g/mol2.710g/cm3= −2.773cm3/mol(1)

At 298 K and 1 bar, calcite is the more stable form because ∆G0for calcite(aragonite) is positive, meaning the reverse is spontaneous. Also, calcite is more disordered.

dG=VdP - SdT

For the two forms to be in equilibrium, ∆G = 0.
For constant pressure of 1 bar, dG =-SdT, and since we are assuming S in constant, we have the integrated form as ∆G = - S ∆T = (4.2 J K−1mol−1)∆T.
We want this to be -1.00kJ/mol, so that ∆G = 1.00 kJ/mol + dG = 0.
 This works out to be ∆T = -238 K. Hence at P = 1 bar, the two forms are in equilibrium at T = 60 K. For T constant at 298 K, dG = VdP. We want VdP = -1.00 kJ/mol, which is (-2.773cm3/mol) ∆P = -1.00 kJ/mol. This works out to be ∆P = 3606 bar, so that at 298 K, the two forms are in equilibrium at P = 3606 bar or 3.6 Kbar
