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Figure 4: Transmission electron microscopy (TEM) images showing the

sizes of the nanocrystals (10 nanometers) as well as electron

diffraction (4th image).

Figure 6: This graph shows the corresponding first derivative of the

perovskite nanoparticle.

The Ma Group has established a one-pot synthetic approach to

produce these nanoscale perovskites, which takes place at room

temperature. Having improved yields and enhanced color quality of

the products, this simplified reaction system is far more advantageous

over other methods. This 3D pure blue light-emitting perovskite

nanomaterial, known as Methylammonium Lead Bromide-Chloride

(MAPbBrxCl3-x), proves to become more emissive with time when in

solution. From the TEM images (Figure 4) of bulk samples, this

nanoparticle can be seen to have an average size of about 10

nanometers. As seen in the emission spectra (Figure 1), the perovskite

shows to have a near pure blue emission of ~459 nm and ~462 nm in

Toluene and on glass thin film, respectively. From further

photoluminescence data, the PLQY calculations have shown up to 25%

for a given sample. Based on TGA analysis, two major weight changes

occurred for the nanoparticle: (1) the loss of the organic ammonium

halides of 30% at about 310°C and (2) the loss of inorganic lead (II)

bromide of 70% at about 574°C. When applied to thin film at different

concentrations, AFM shows the thickness of the film to be from 1200-

2500 nm. Given their exciting photophysical properties, these pure-

blue emitting organolead halide perovskites can potentially have a

wide variety of applications in the lighting and display industries.
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Figure 7: Using Atomic Force Microscopy (AFM) imaging, glass thin film

thickness was determined for 2 different concentrations of the

MAPbBrxCl3-x perovskite nanoparticles. NOTE: Concentration decreases

from left to right.
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Figure 1: Measured using a fluorometer, these photoluminescence

spectra show the emission spectra and corresponding peak of the

MAPbBrxCl3-x Perovskite: in Toluene and on glass thin film.

Figure 2: This image shows the absorption and emission spectra of a

sample in Toluene, which calculated the Photoluminescence Quantum

Yield (PLQY) to be 23.5%.
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Figure 3: Time resolved photoluminescence decay of the blue emissive

nanoparticles in Toluene.

Figure 5: This shows the change in weight percent versus temperature

using Thermogravimetric Analysis (TGA) of the perovskite.
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• A class of direct bandgap semiconductors known as organometal

halide perovskites have received much attention for their low cost

and high performance applications in optoelectronic devices.1-4

• These nanoscale crystals are classified as perovskites due to their

ABX3 chemical formula2 ;͞A͟ & ͞B͟ = organic and inorganic cations;

͞X͟ = halide anion)

• Can be solution processed; they have the ability to be ͞ĐŽůŽƌ ƚƵŶĞĚ͟
throughout the visible to near-infrared regions.1

• Tuning the color of these perovskite nanomaterials could be

achieved by altering their organic cations (and their ratios).3

• Main purpose: to optimize the synthesis and characterize the

properties of a three-dimensional (3D), pure blue light-emitting

perovskite nanomaterial known as Methylammonium (MA) lead

bromide-chloride (MAPbBrxCl3-x, where MA=CH3NH3)


