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Figure S1. SEM micrographs of microcrystals prepared according to the method reported in reference [43].

a) SEM micrographs (scalebars = 50 um (left), 1 um (right)) of MAPbBrs microcrystals, which are strongly aggregated on
the substrate.
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b) SEM micrographs (scalebars = 50 pm (left), 10 pm (right)) of MAPbBrs microcrystals, which are
surrounded by smaller structures.

¢) SEM micrograph (scalebar = 5 um), of smaller structures prepared by aerosol processing at lower
temperatures.
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d) PXRD pattern of samples prepared at room temperature (green) and at 150 °C (blue). Reflexes
marked with stars belong to the substrate (brown) or the sample holder (pink).
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e) EDX spectra of film obtained from synthesis at rt. Si signal is caused by the Si(111)-Wafer used as
substrate for particle collection.
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Figure S2. Schematic representation of PbBr«-chain.

Exemplary illustration of PbBr, chains of the precursor system with designated
PbBr«? end groups and PbBrs units building the chains.
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Figure S3. Precursor reactivity. UV/Vis studies for different compositions of liquid precursors.

a) UV/Vis spectra from the conversion of the pure TEG-precursor with equimolar ratios of PbBr2
and MABr. The first measurment made at 35 °C, afterwards temperature was increased to 75 °C
with a heating rate of 16 °C/min. There is no conversion from the precursor into the perovskite ma-

terial observable under the chosen conditions.

480 500 520 540 560
wavelength / [nm]

N

3

3

148

3

345 g

[

216 2

o

[

2.7 S

=

[13.8
Jo

25
=

2 £

b) UV/Vis spectra (same conditions as before) of the mixed DMF-TEG precursor with equimolar
ratios of PbBr2 and MABr. After about 10 min there is a significant change in the Kubelka-Munk
function detectable, showing the conversion of the liquid precursor into the perovskite material,

showing a band edge.
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¢) UV/Vis spectra (same conditions as before) of the mixed DMF-TEG precursor with 1.8 times ex-
cess of MABTr. After about 3 min there is a significant change in the Kubelka-Munk function detect-
able, showing the conversion of the liquid precursor into the perovskite material, showing a band
edge.
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d) UV/Vis spectra of liquid precurors with 1:1 (v:v) TEG to DMF ratio and equimolar ratio of MABr
to PbBr2 (red) and excess (1.8 times) MABr (blue).
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Figure S4. Particle size distribution from statistical evaluation of SEM images.
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a) Statistical evaluation of SEM data of RD (blue), ECC (grey) and CU (red) microcrystals. The par-
ticle size distribution ranges from several 100 nm to several pm.
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b) Direct comparison of the averaged particle sizes for the three obtained morphologies.
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Figure S5. Characterization of CU particles stored under ambient conditions for 6 weeks.

a) PXRD pattern of CU sample stored for 42 d under ambient conditions with reference pattern of
MAPDBrs. The pattern does not show significant changes, compared to directly measured samples

(Figure 4a).
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b) EDX spectra of CU particles stored under ambient conditions for 42 d. No deterioration in the
composition of the perovskite material is observed.
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¢) SEM image of CU particles stored under ambient conditions for 42 d. Strong morphological decomposition is observed.
Almost none particle is left and none particle with defined edges and facets can be found, scale bar =5 um.
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Figure S6. SEM overview images of all three morphologies obtained via the aerosol process.

a) thombododecahedral particles; scale bar =5 um.
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b) edge cut cubic particles, scale bar =5 pm.



11 of 14

¢) cubic particles, scale bar =5 pm.
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Figure S7. Sketch of self-absorption in 90 ° geometry.

Sketch showing the self-absorption effect for detected light, being traversed through
the material yielding in distorted contribution to the spectra.
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Figure S8. Time resolved PL spectra (ensemble measurements) fitted by a triexponential fit.

PL decay spectra for (a) RD with (110) top facet, and (b) CU, with (100) top facet,
particles; both with a triexponential fit, resulting in a lifetime of 3 ns for (110) surface and

6 ns for (100) surface.
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Figure S9. Time resolved PL spectra for CU particles with different sizes.

a) PL decay spectra of cubic shaped particles with different sizes. Deep red curve particles with
averaged size of 1775 + 616 nm, light red curve 5314 + 1233 nm.
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Figure S10. Additional data from KPFM measurements.

a) KPFM (amplitude) images of CU particles, showing the morphology and the top-facet, parallel
to the substrate.
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b) KPFM (amplitude) images of RD particles, showing the morphology and the top-facet, parallel
to the substrate.
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Figure S11. space resolved PL emission spectra for different facets. (a) pPL emission spectra meas-
ured on different RD (blue) and CU (red) particles with zooms into (b) the red shoulder of the
peak and (c) the high energy side. The measurements confirm the in the main text mentioned ef-
fects over every single measurement carried out.



