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Figure S1. TEM images of samples produced at different reaction temperature and molar ratio of Sn/S. When
the temperature of injecting S source was 120 °C, nanoflowers would be obtained with Sn/S molar ratio of1:1
(a). With Sn/S molar ratio of 1:2, nanoparticles appeared and size was about 7 nm (b). When the temperature
was 150 °C, we can get nanoparticles with 2:1 for Sn/S molar ratio (c). Nanosheets appeared with 1:2 for Sn/S

molar ratio (d).
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Figure S2. XRD patterns of produced SnS nanoparticles.



Supplementary Material (ESI) for Nanoscale
This journal is © the Royal Society of Chemistry 2010

Intensity (a.u.)

20 25 30 35 40 45 50 55 60 65 70 75 80
2 theta (degree)

Figure 3. XRD patterns of nanosheets. No obvious diffraction peaks can be observed, the XRD further proved

the amorphization process from SnS nanoflowers to nanosheets.
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Figure S4. Emission spectra of SnS nanoparticles with different excitation wavelength.

The description of Gibbs free energy at different crystal states:

The nucleation and growth of nanocrystals in solution would couple with the increase of Gibbs free energy.
The Gibbs free energy of nanocrystals includes two parts, one is the increase of atomic chemical potential and
the other is the surface tension of nanocrystals, as shown in the following equation':

AG =1, — po )+ 5.0

The n is the amount of atoms, u,is the chemical potential of one atom in nanocrystals (dependent on the
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chemical bond of atoms in nanocrystals), x;is the chemical potential of an atom in solution, g, is the surface
tension of nanocrystals. We think the drive force of the amorphization in the shape evolution of SnS
nanocrystals is decreasing the free energy. The SnS nanoflowers have many defects, and they transformed to
amorphous nanosheets by oriented attachment. Compared to the atoms in the solution, the Gibbs free energy
at defective nanoflowers (AGyr;s) and amorphous nanosheets (AGans) can be shown as following:

AGyrs = Mlfinrs — Ha) + SypaTirs

EGane = nlpiane — Hs) + TanwsFany

Unrs1s the chemical potential of an atom in defective nanoflowers, Syg; is the surface of nanoflowers which
include n atoms, oyr is the surface tension of nanoflowers, unsis the chemical potential of an atom in
amorphous nanosheets, Syys is the surface of nanosheets which include n atoms, o4ysis the surface tension of
nanosheets. The change of free energy from nanoflowers to amorphous nanosheets can be shown (the amount
of atoms is constant):

AG = nlp aye — Byt + (FaneFans — SxrsPrrs)

Because both of the defective nanoflowers and amorphous nanosheets have many defect and dangling bond in
the surface, we can get oyr~ons-0, SO the AG from defective nanoflowers to amorphous nanosheets can be
described as:

&G = nljane — Byrst + Sans — Syrs 1

As we know, the amount and intensity of the chemical bond between atoms in defective nanoflowers are more
than that in amorphous nanosheets (u4vs<tyrs). If the amount of atoms (n) is constant in the shape transition,
the aggregation of nanoflowers to bigger nanosheets would reduce the surface of nanocrystals, so Syys <Swrs-
Based on the above relations, we can get:

&G = nl aye — Hyps )+ (Sawe — Swrs )7 <0

So the shape evolution from defective nanoflowers to amorphous nanosheets is favorable in thermodynamic,
and the drive force of this transition is reducing the free energy of nanocrystals.
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