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Abstract 

Polymethyl methacrylate (PMMA) is an interesting polymer employed in various applications due 

its outstanding properties. However, its electrical and mechanical properties can be further 

improved by incorporating nanoparticles, and in particular PMMA nanocomposite with 

nanoparticles provide various multifunctional properties. This work reports PMMA 

nanocomposite preparation and structural and optical characterizations incorporating carbon 

nanotubes (CNT), TiO2 nanoparticles and carbon quantum dots (CQD). CNT/PMMA, 

TiO2/PMMA, and CQD/PMMA nanocomposite freestanding films were prepared using a simple 

solution method. Various properties for the prepared composite films are reported using scanning 

electron microscopy, X-ray diffraction, photoluminescence, Fourier transform infrared, and UV-

Vis spectroscopy. Optical parameters and photocatalytic dye degradation for the films are reported 

focusing on materials properties. The CNT/PMMA, TiO2/PMMA, and CQD/PMMA films 



achieved respectively good electrical conductivity, photodegradation, and fluorescence, compared 

with other composite films. 

Figure S1. Absorption spectrum of methylene blue dye at different UV exposure with TiO2 
nanoparticles 

 

Figure S2. Schematic representation of photocatalytic degradation mechanism of TiO2/PMMA 
on MB dye 

 

 



Table S1. Comparison of MB dye degradation efficiency of TiO2/PMMA films with 

literature values 

 

  Materials Radiation 
type 

Catalyst 
concentration 

Time 
(min) 

Efficiency 
% 

Ref 

Fe2TiO5 Solar light 50 mg 240 55 [1] 
NDCQDs/ZIF-8 

 

Solar light - 180 93 [2] 

(CeO2-
NPs)/GO/PAM 

UV-light - 90 90 [3] 

CoZn5MgFeO4 Solar light - - 99 [4] 
rGO@ZnO Solar light 20 mg - 99 [5] 
MgFe2O4 Solar light - 35 75 [6] 

MO-PMMA Solar light - 400 99 [7] 
TiO2/PMMA Solar light Not applicable 

Freestanding 
film 

60 40 Present 
work 
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