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Fig. S1. Size distributions for MnZn ferrite nanoparticles synthesized at reflux temperature 7= 280 °C
(TEM images in Fig. 1) reaction time ¢ = 20 (a, 5.2 £ 0.7 nm), 30 (b, 7.1 £ 2.1 nm; 11.1 £ 0.9 nm), 40 (c,
12.4 £ 1.9 nm), 50 (d, 13.6 £ 1.0 nm), 60 (e, 15.5 £ 1.1 nm) and 70 (f, 15.8 £ 1.6 nm) mins, respectively.
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Fig. S2. Size distributions for MnZn ferrite nanoparticles synthesized at reflux temperature 7= 270 °C
(TEM images in Fig. 3), reaction time ¢ = 20 (a, 5.5 £ 0.6 nm), 40 (b, 8.4 £ 0.5 nm), 60 (c, 11.3 £ 0.7 nm)
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and 80 (d, 12.6 £ 0.7 nm) mins, respectively.
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Fig. S3. TEM micrographs and size distributions for MnZn ferrite nanoparticles synthesized at reflux
temperature 7= 270 °C, reaction time ¢ = 20 (a, 6.0 £ 0.7 nm), 40 (b, 7.6 £ 0.7 nm), 60 (c, 9.0 £ 0.7 nm) and
80 (d, 9.8 £ 0.5 nm) mins, respectively. As indicated in (b), the overall average size of the particles was
determined by measuring the diameters for the spherical particles and the side lengths for the cubic

nanoparticles.
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Fig. S4. TEM micrographs and size distributions for MnZn ferrite nanoparticles synthesized at reflux
temperature 7= 250 °C, reaction time ¢ = 80 mins (a, 10.0 £ 2.9 nm) and 7= 260 °C, ¢ = 80 mins (b, 10.4 £

0.8 nm).



Table S1. Composition and morphology of selected samples of MnZn ferrite nanoparticles
analyzed by DCP-AES.

Temperature (°C) Reaction time (min) Composition Shape & size (nm)
270 20 (Mn?*y sZn**5)Fe3*,0, Sphere (6.0 £ 0.7)
270 60 (Mn?*y3Zn*" 7)Fe3,0, Cube (9.0 £ 0.7)
240 60 (Mn?*(3Zn%* 7)Fe3*,0, Cube (16.9 £ 1.8)
210 60 (Mn?*y3Zn%% 7)Fe3,0, Mostly sphere (9.9 + 0.7)
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Fig. S5. A kinetic plot of the particle size for MnZn ferrite nanoparticles synthesized at reflux temperature
T= 280 °C (data extracted from Fig. 1), reaction time ¢ = 20 ~ 70 mins. Dashed lines: the theoretical fit
based on Avrami model (eqn. (1)) yields (a) &= 0.001 s and n=2, (b) k= 0.02 s”! and n= 1.1, (¢) k&= 0.02 s!
and n= 1.2, (d) /= 0.02 s'! and n=1.3.
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Fig. S6. A kinetic plot of the particle size for MnZn ferrite nanoparticles synthesized at reflux temperature
T= 280 °C (data extracted from Fig. 1), reaction time ¢# = 20 ~ 70 mins. Red dashed line (a): the theoretical
fit based on Avrami model (eqn. (1)), yielding (a) k&= 0.001 s-' and n=2. The experimental data are clearly
D, (/2 xk, xt+1)
ko xt+1
are the average size of primary particles and the average particle size at time ¢, respectively. k; is the rate
constants for the model. Note that a general equation, y = (1+a x)/(b +c x), was used as simplified equation
of the above equation in fitting the experimental data. In this case, the best fitting as shown by the blue

not fitted well by the “1+1” oriented attachment model [ref S1]: p =

, where Dy and D



dashed curve (b) (a’= 1.86 x10°, b= 6.8 x107 and ¢’= 8.0 x10%), which is apparently rather poor in
comparison with the experimental data and Avrami model fitting (a).
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Fig. S7. Kinetic plots of the particle size for MnZn ferrite nanoparticles synthesized at reflux temperature
T= 270 °C, reaction time ¢ = 20 ~ 70 mins, (A) data extracted from Fig. S3, (B) data extracted from Fig. 3.
Dashed lines: the theoretical fit based on Avrami model (eqn. (1)) yields (A): (a) &= 0.02 s and n= 1.1, (b)
k=0.02 s and n= 1.2, (¢) k= 0.02 s and n= 1.3, (B): (a) &= 0.02 s”! and n= 1.1, (b) &= 0.02 s and n=1.15,
(¢) =0.02 s' and n=1.2.

Table S2. Summary kinetics analysis results:

Temperature (°C) tiRrr?:(EEl(;?l) k(s n Mean shape&size Fig #
280 °C 80 0.001 2 Cube (~15.9 nm)? Fig. 1 (f)
270 °C 80 0.02 120r1.15 Cube (12.6 +0.7) Fig. 3 (d)
260 °C 80 0.02 L4 Hexa (10.4 +0.8) Fig. S4B
250 °C 80 ' ' Sphere (10.0+£2.9)  Fig. S4A (b)

2 For a direct comparison of the size data, the 80-min particle size data were extracted from the curve fitting.
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