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Fig. S1 Weight percentage transformation as a function of aging time at pH 1.0 (a) and 3.0 (b).
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Fig. S2 Plots presenting the application of combined kinetic model on anatase to rutile phase
transformation at 200 °C and pH 1.0. Non-linear (a) and linear (b) regression curve fit performed
on the experimental data using eqn 5 and 4, respectively. R? values are shown to indicate how

well the data points fitted the equations.
Derivation of combined kinetic model (eqn 4)

It has been demonstrated that the kinetics of dissolution-precipitation (DP) and interface-
nucleation (IN) are first and second order with respect to number of anatase nanoparticles (N),* 2
respectively. Subsequently, the combination of these two models can be expressed by the kinetic

equation (eqn 3):
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where kpp and ki are rate constants for DP and IN, respectively. After rearranging the equation,

eqn S1 is obtained:

_dWN — kit + kNt (S1)

As dt can be expressed in terms of N according to the relation:
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dt=—————
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substituting dt into the second term (k;yNdt) of the eqn S1 and rearranging the equation lead to

the following expression:

bdN_ N (S3)
Kpp + kN N

Eqn S4 can be derived by integrating eqn S3 from No to N; and from t = 0 to t and rearranging it:

In{kDP%+k,NNO} — Ko t+ (Ko + K, N,) (S4)

t

Finally, the combined kinetic model (egn 4) is derived by substituting No/N; of eqn S4 with right-

hand-side of eqn S5 (the derivation of eqn S5 is presented in the reference article):?
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Derivation of percent ratio of Ry to Rtor (eqn 6)

The percent ratio of the rate by IN (Ry) to the total rate (Ryor) can be expressed in terms of the
following expression:

-100 (S6)



Then, the final form of the percent ratio (eqn 6) can be derived from egn S6 using egn S5 and
eqn 5 as follows:
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