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Optical Properties and Stability of PMMA/perovskite Composites

Gi Hun Nam™, Minjin Kim*, Sang Hyun Lee*'

ABSTRACT: In this study, CsPbBr; quantum dots synthesized via a hot-injection method were incorporated into
polymethyl methacrylate (PMMA) matrices with different molecular weights and concentrations to form composites
thin films by spin coating. The stability of these composites was evaluated under ultraviolet (UV) irradiation and
thermal stress. It was found that low-molecular-weight PMMA most effectively mitigated UV-induced red shift and
photoluminescence (PL) quenching. In contrast, composites with high-molecular-weight PMMA retained 73% of their
initial PL intensity after thermal treatment, indicating superior thermal stability. These finding highlight the critical
role of molecular weight and content of PMMA on the optical stability of CsPbBr, quantum dots and provide strategic
insights for polymer encapsulation approaches to enhance the environmental durability of perovskite-based optoelectronic
devices including display and sensors.
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Fig. 1. (a) PL spectrum of CsPbBr; QDs in toluene with a photo-
graph of the colloidal solution (inset) and (b) UV-visible
absorption spectrum of the CsPbBr; QDs
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Fig. 6. PL spectra of (a) pristine CsPbBr; and PMMA/CsPbBr,
composites films with varying PMMA content over UV
irradiation time: (b)-(e) low molecular weight (MW), (f)-(i)

high MW

@), (bief
E E
£ =
£ z
™ o™
=52 5 512
S T
s :

g s0e £ sos}
= —=— Pristine CsPbBr, 1] J —a—Pristin CsPbBr,

"% —e— CaPBBE/PMMA(L) 51| @ l.,."’ —+— CsPhBry PMMAH) 5:1
28 5p4 Ly —a— CsPBBrPMMA(L) 41 g 504 | [ ——CsPbBr,PMMAH) 41
5 —+— CsPDBryPMMAL} 31 | 1D +— CsPbBry/PMMA(H) 3.1

—a— CPBBrPMMA(L) 21 —+— CsPhry PMMA(H) 21
@ 100 200 300 400 500 600 0 100 200 300 400 500 800
Time(min) Time(min)

(E) —s—Pristins CaFuil, ((1} —=— Prsting CsPoBr,
5 ——csPoBnPMMALISY | T T —e— CSPOBI,PMMAIH) 51
o . —a— C5PB PMMAL) 4 1 o o CSPUBIPMMACH) 41
=08 R g +—CsPEBLPMMAL) 31| 08 e CSPYBr, PMMAIH) 3.1
& e, —+— CaPEBrPMMAL) 2 1 2 \ e %, —e— CsPOBryPMMA(H) 21
] a N H
E 06 Ny——t— _""-.h '_-:. 06
.'-% 04 § 0.4
£ E
502 Eoz
z z

o 0
0 100 200 300 400 500 600 0 100 200 300 400 500 00

Time({min) Time(min)

Fig. 7. PL peak position evolution under UV irradiation for
PMMA/CsPbBr; composites films with varying PMMA con-
tent: (a) low MW and (b) high MW. Corresponding changes in
PL intensity over irradiation time are shown for (c) low
MW and (d) high MW PMMA composites
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