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Organic ligand-capped CsPbBr; nanoparticles synthesized by ligand-assisted reprecipitation method.
Caesium precursor solution. Cs,CO3 (32.6 mg, 0.1 mmol) was dissolved in 1 ml of OA (3 mmol) or NA (5.6
mmol). The solution was heated at 80°C in open air and stirred for 1 hour prior to its use. The Cs-oleate (0.2

M) and Cs-nonanoate (0.2 M) precursor solution was used for the synthesis of CsPbBr; NPs.

Synthesis and purification of CsPbBr; LARP-NPo.m. A lead/bromide precursor solution was prepared
by adding 165.2 mg (0.45 mmol) of PbBr;, 330 mg (0.6 mmol) of TOAB and 360 pL (1.15 mmol) of OA to 3 ml
of toluene resulting in [PbBr,] = 0.13 M, [TOAB] = 0.18 M, [0OA]=0.34 M. A second precursor
solution was prepared by adding the same amount of PbBr, and OA, cutting to half the TOAB final
concentration, 0.09 M. The precursor solution was heated at 70°C for 15 min. For the synthesis of CsPbBr;
NPs, 34 uL of a solution of Olam in toluene (0.3 M, 0.01 mmol) were added to 0.5 mL of each PbBr; precursor
solution, followed by the injection of 55 uL of the Cs-oleate solution (11 pmol) under vigorous stirring at
room temperature. After further 120 s, EtAc was added as non-solvent to precipitate the NPs, with a
reaction mixture: EtAc 1:6 v/v ratio, and subsequently the NPs were collected after each cycle of
centrifugation/redispersion in toluene consisting in centrifugating at 10000 rpm for 10 minutes; the
supernatant was discarded, and finally the precipitate was redispersed in 1 mL of toluene. These samples

were labelled LARP-NPojam.

Synthesis and purification of CsPbBr; LARP-NPppas. The lead/bromide precursor solution was prepared by
adding 165.2 mg (0.45 mmol) of PbBr;, 200 pL NA (1.15 mmol) and 330 mg (0.6 mmol) of TOAB to 3 ml of
toluene, resulting in [PbBr;] = 0.14 M, [TOAB] = 0.09 M, [NA]=0.36 M. The precursor solution was heated at
70°C for 15 min. For the synthesis of the NPs, 10 mg (21 umol) of DDAB were added to 0.5 ml of

the lead/bromide precursor solution. The mixture was stirred at room temperature untii DDAB
completely dissolved. Then, 55 pL of the Cs-nonanoate solution (11 umol) was quickly injected under

vigorous stirring



and the solution was let stirring for 300 s. The two-step purification procedure was used to recover the NPs:
by adding EtActo the reaction medium with a 3: 1v/v ratio and centrifuging at 13000g for 10 minutes; the
supernatant was discarded, while the precipitate was redispersed in 100 pL of toluene, followed by a second
step of centrifugation at 6000g. At this stage the supernatant was recovered for the second purification step.
Finally, the pellet was redispersed in 1 mL of toluene and finally dispersed in 1 mL of toluene. These samples

were labelled LARP-NPppas.

Synthesis and purification of CsPbBrs LARP-NPopa ppas. The synthesis was carried out according to the
procedure reported by Brown et al. [1] with minor modifications. PbBr; (165.2 mg, 0.45 mmol) was dissolved
in toluene (3 mL) in the presence of TOPO (1.7 g, 4.5 mmol) and the flask was heated at 70°C for 15 min prior
to the addition of OPA (58 mg, 0.3 mmol). The precursor solution results in [PbBr;] = 0.15 M, [TOPO] = 0.15
M, [OPA]=0.1 M. Cs-nonanoate solution (55 pL, 11 umol) was injected in 0.5 mL of the lead/bromide precursor
solution. After 30 s, 150 pL of a DDAB solution in toluene (0.05 M, 0.008 mmol) were added to the reaction
mixture, and after further 300 s, the NPs were recovered by the addition of EtAc. A two-step and one-step

purification procedures were performed. These samples were labelled LARP-NPopa ppas.



Sample
HI-NPg,..,

LARP-NP,;,m

HI-NPypas
LARP-NPypag

HI-NPopa ppas
I‘ARP'NPOPADDAB

Table S1. Average lateral size, percentage of relative standard deviation (%) of the nanocubes as determined by
statistical analysis of TEM micrographs, relative PL QY value and average lifetimes (tavg , <t>) calculated by fitting the data
in Figure 2J in the main manuscript with a three exponential decay function, extinction coefficient (&) values and
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concentration of the colloidal solution used for the emission properties analysis.

Table S2 Evaporation temperature onset for pure ligands Olam= oleyl amine, OA= oleic acid, NA=nonanoic acid, TOAB=
tetraoctyl ammonium bromide, DDAB= dimethyl didodecyl ammonium bromide, TOPO= trioctyl phosphine oxide, OPA=

olctyl phosponic acid, as reported in literature.
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Figure S1. Thermogravimetric analysis of the three samples synthesized by hot-injection approaches after one (black

like), two (red line) or four (green line) steps of purification by the addition of ethyl acetate to the reaction mixture or to
the recovered pellet redispersed in toluene.
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Figure S2. UV-Vis absorption and emission spectra (Aex=375 nm) of HI-NPgjam, HI-NPppag and HI-NPopa ppas Upon dilution.
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