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Solute Distribution Across Reaction Front

20

30

a
t.

%
]

RF

Paweł Zięba – Chemical and kinetic characterization of diffusional…

-200 -100 0 100 200

Distance [nm]

0

10

20

Z
n
 c

o
n

te
n

t 
[a

Matrix α lamella



Solute concentration profile across the α lamella
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Shape changing
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Al-22 at.% Zn aged at 403 K.

K. Tashiro and G.R. Purdy:

Metall. Transactions A20 (1989) 1593.
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∆G – local change of free energy at RF, M –RF mobility, Vm – molar volume of cellular

aggregate, γα/α
ο – α/αοinterfacial energy, r – local curvature of RF, v – growth rate

D. Duly, M.G. Cheynet, Y. Brechet:

Acta Metall. & Mater. 42 (1994) 3855.
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ReconstructionReconstruction of of solutesolute concentrationconcentration profile profile inin thethe α α phasephase lamellalamella
((fromfrom knownknown RF RF shapeshape))
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Re-nucleation and branching
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Zmiana kształtu frontu reakcji

WZROST USTABILIZOWANY-MORFOLOGIA NIEREGULARNA



Oscillatory movement?
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Stop- and go motion

oscillatory movement?
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Impingement of colonies
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Precipitate free zone
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Steady-state period of growth of DP reaction is influenced by various
instabilities.

The system possesses some intrinsic capability to correct local RF shape to
balance the forces acting on it if the perturbation is not larger than a certain
critical value.
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critical value.

This sensitivity of the system may result in some asymmetry of the solute
concentration profile.

If the critical value is exceeded or simply perturbation imposed is too large,
re-nucleation and branching phenomena occur.

In some cases system becomes to be unstable: non-steady state growth.

Termination of the DP reaction is due to impingement of colonies or PFZ
formation (backward migration of the RF).



There is no HREM in-situ observation: How the atomic transport at the RF
really looks like?

How to determine the solute profile across the αααα lamellae without a need for
EDX/EELS analysis but based only on in situ recording of the RF shape?

What is the solute concentration profile within the RF from one to another
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What is the solute concentration profile within the RF from one to another
neighbouring ββββ lamella?
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