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 Abstract – ZnO/Acrylic copolymers films were synthesized from Poly(ethylene glycol) Diacrylate (PEGDA) and triethylene 

glycol) Dimethacrylate (TEGDMA) using different concentrations of the zinc thenoyltrifluoroacetonate (Zn(TTA)2) precursor. The ZnO 
precursor embedded in the copolymer matrix was in situ reduced to ZnO nanoparticles by using hydrazine. X-Ray Diffraction results 
confirmed the formation of high purity ZnO nanoparticles. The high intensity emission band at 391 nm strongly suggests the formation of 
ZnO nanoparticles free of structural defects.  

 
 PEGDA and TEGDMA (acrylic/methacrylic) copolymers present excellent thermal and optical 
properties such as high degradation temperature and transparency. This copolymer has been widely applied 
in lens coating technology providing abrasive resistance. ZnO also presents interesting properties such as 
biocompatibility, UV protection and high luminescence, in addition to its low production cost1,2,3. The 
literature presents many procedures to synthesize ZnO: by the evaporation of precursors, oxidation 
processes and reduction in alkaline media. However, there is no report on the synthesis of ZnO by in situ 
reduction of its precursor embedded in the copolymer matrix.   
 Zn(TTA)2 complex was synthesized according to Malandrino et al.4 The Zn(TTA)2 presents high 
solubility in the monomers used in this work. Different compositions of the complex (1 – 10% w/w) were 
solubilized in the monomers mixture 1:1 v/v of triethylene glycol dimethacrylate (TEGDMA) and 
poly(ethyleneglycol) diacrylate (PEGDA). The monomers were polymerized using the thermal initiator 2,2’-
azobisisobutyronitrile (AIBN) (0.3% mol monomer) at the temperature of 70ºC during 1 hour. After the 
polymerization, the copolymer and the Zn(TTA)2  were refluxed in 0,5µL/mL of hydrazine in ethanol during 4 
hours, allowing the formation of ZnO nanoparticles embedded in the copolymer matrix. 
 Figure 1 shows the XRD spectra of the ZnO/copolymer films with ZnO concentration of  7 and 10%. 
The diffraction pattern of the films confirmed the formation of high purity ZnO nanoparticles. According to the 
JCPDS card file3 the more pronounced crystalline planes referring to the Figure 1(d) is characteristic of the 
wurtzite structure of ZnO nanoparticles. Figure 2 displays the emission spectra of ZnO nanoparticles 
embedded in the copolymer matrix, with ZnO concentrations of 0.5-10.0%. The strong emission band at ca. 
391 nm corroborates the XRD results, in addition it shows the presence of ZnO nanoparticles free of 
structural defects. The dependence of the luminescence intensity in function of the concentration of the films 
is related to the nanoparticles polydispersivity. 
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Figure 1: XRD patterns of: (a) copolymer, (b) copolymer with 5.0 
% Zn(TTA)2 content, (c) ZnO/copolymer film with 7.0% of ZnO 
and (d) ZnO/copolymer film with 10.0% of ZnO. 

 

Figure 2: Room-temperature photoluminescence (Pl) spectra of 
the nanocomposites ZnO/copolymer film, excited at 320 nm: (a) 
with 0.5%  ZnO, (b) with 3.0% ZnO, (c) 7,0% of ZnO and (d) ZnO 
with 10.0% ZnO. 

References  
[1] M. Agrawal, A. Pich, N. E. Zafeiropoulos, S. Gupta, J. Pionteck, F. Simon, M. Stamm. Chem. Mater., 19 (2007) 1845-1852. 
[2] L. Guo, S. Yang, C. Yang, P. Yu, J. Wang, W. Ge, G. K. L. Wong.  Chem. Mater., 12 (2000) 2268-2274. 
[3] C. Chen, P. Liu, C. Lu. Chemical Engineering Journal, 144 (2008) 509-513. 
[4] G. Malandrino, M. Blandino, L. M. S. Perdicaro, I. L. Fragalà, P. Rossi, P. Dapporto. Inorganic Chemistry, 44 (2005) 9684-9689. 


