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N2 + 3 H2  2 NH3 at 700 K from a 1 : 3 feed

the correction: what K  is worth
ideal gas: K = 1

Peng-Robinson i, kij = 0 (assumed)
+1.98 pts

+4.21 pts

at 300 bar
    ideal   52.50 %   (yNH3 = 0.3559)

    with   56.71 %   (yNH3 = 0.3957)
    gap +4.21 points,  K  = 0.6266,  Z = 1.0482
at 150 bar   gap +1.98 points,  K  = 0.8138
kij = ±0.05 on every pair moves these by < 0.036 points:
    K  is a ratio and the kij terms nearly cancel
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The whole correction, in one number
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Peng-Robinson fugacity coefficients (`cubic.PengRobinson.ln_phi`)
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At 300 bar the fugacity coefficient is not a refinement: it is +4.2 percentage points of conversion

ASSUMED, NOT FITTED: kij = 0 for N2/H2, N2/NH3 and H2/NH3. No binary VLE data were regressed here, and none was found in a citable form. Recomputing with kij = ±0.05 on every pair changes nothing visible. Tc, Pc,  from `chemicals`.
Hydrogen sits at Tr = 21 here, far outside the range the Peng-Robinson m( ) polynomial was fitted in  a known weakness, stated rather than corrected. For scale: ±1 kJ/mol on G  moves the 300 bar answer to 58.3 / 55.1 % against 56.7 %.


