tangent plane distance TPD(w)

One negative value proves instability; only the global minimum can prove stability

(a) feed z = (0.30, 0.30, 0.40) — UNSTABLE

0.2 1

global minimum, whole simplex
TPD = -0.1906

at w = (0.839, 0.146, 0.016)
the incipient second phase

lowest point on this line
TPD = -0.1378
at w = (0.671, 0.300, 0.029)

one negative value ends it

(b) feed z=(0.10, 0.70, 0.20) — STABLE

| the only zero on this line is the trivial one at w = z;
every other trial composition raises the Gibbs energy

trivial solution w=2z: TPD =0, certifies nothing.
The shaded lobe is where TPD < 0.
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trial composition along the line x> = z5:  t=w;y/(w1 + ws)

global minimum, whole simplex

TPD = +0.0755

at w = (0.000, 0.652, 0.348)

positive — no second phase anywhere
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trial composition along the line x> = z5: t=w;y/(w1 + ws)

ILLUSTRATIVE PARAMETERS: ternary NRTL with the tau and alpha matrices printed in the script header — a teaching set that gives a clean type-l dome, not a fit to any measured ternary.

Both curves come from vlekit.multi.tpd_curve and both global minima from vlekit.multi.stability; no number on this figure was read off a graph.



