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Abstract: The composite materials prepared based on the titanium dioxide (TiO,) nanoparticles as additives have
excellent heat resistance, aging resistance, etc. The TiO, nanoparticles have special photocatalytic activity, such as,
it has strong antibacterial and bactericidal ability after absorbing ultraviolet energy. Currently, TiO, nanoparticles
have a wide range of applications in various fields of coatings, cosmetics and medicine. However, affected by the
nano-dimensional effect, the TiO, nanoparticles in the polymer matrix have the disadvantages of being easy to
agglomerate and difficult to disperse, which limits its application. Therefore, it is necessary to regulate the surface
properties of nano-TiO, by various surface modification methods to enhance its compatibility with the polymer
matrix. This paper first described the preparation, surface modification method and mechanism of TiO, nano-
particles in detail, subsequently, and the research progress on the TiO, nanoparticles modified polymer compound
composite material is reviewed in the recent years. Finally, this paper discussed the TiO, nanoparticles exist
problems in the research of polymer composites, and prospected its development direction in the future.
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Fig.1 ((a)-(e)) TEM images of ethanol volume ratio of 0.1, 0.3, 0.5, 0.7, 0.85 were prepared with 100, 65, 50, 40, 30 nm particle size; (f) Low magnification
TEM images of 50 nm TiO,; ((g), (h)) Electron diffraction patterns of selected regions (SAED) of 50 nm TiO, and 65 nm TiO,"*!
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F1 £HIE (Nafion-117) AEENKNEMNIHEE, KR, SLBREE. BFESEM BHSEE
Table 1 Tensile strength, water uptake, oxidative stability, ionic conductivity and BH* permeability of the prepared
membranes and benchmark Nafion macromolecule (Nafion-117)""

Tensile Water Oxidative Tonic conductivi . - _
Membrane strength/MPa _ uptake/% stability/% (mS.cm) ty/ BH* permeability/(cm®s™")
PVA-PEO-PVP 2.7 >100 81 13.1 2.10x107°
PVA-PEO-PVP/SPTO-1.0wt% 10.6 47 81 14.4 6.30x10°°
PVA-PEO-PVP/SPTO-2.5wt% 12.3 14 99 15.6 0.41x107°
PVA-PEO-PVP/SPTO-5wt% 17.2 11 98 16.0 0.12x107°
Nafion-117 25.0 15 92 45.0 0.40x107°

Notes: PVA—Poly(vinyl alcohol); PEO—Ethylene oxide; PVP—Vinyl pyrrolidone; SPTO—Sulphated and phosphated titanium dioxide;
SPTO-1.0wt%, SPTO-2.5wt%, SPTO-5wt%—Amount of SPTO added is 1wt%, 2.5wt% and 5wt%.
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Fig.9 SEM images of titanium dioxide/poly(vinylidene fluoride- acrylic acid) (TiO,/PVDF-PAA) at acrylic acid (AA) concentration of 20% (a),
30% (b) and 40% (c)™
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Fig. 10 SEM images of E. coli biofilm formation after 14 days on flat (F) and shark-skin patterned (P) TiO,/PMMA surfaces™
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Fig. 12 TEM images of nanoparticle clusters dispersed in the polymeric matrix
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Fig. 13 SEM micrographs and X ray energy spectrum (EDS) spectra of composites: (a) TiO,; (b) TiO,/Poly(vinyl alcohol) (TiO,/PVA);
(c) TiO,/Poly(ethylene glycol) (TiO,/PEG)™"
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Fig. 14 SEM micrographs of fracture surface of TiO, nanocomposite

films: (a) 0wt%Nano-TiO,; (b) 1.5wt%Nano-TiO,"!

Longer chain
Bulk TiO,/PMMA hybrids length
MM 11O/PMMA

Shorter chain

A 1OyPMMA

ggrio
B 15 RFEIZRATEF TiO,/PMMA 24 kAR/MILE A1 TEM %0
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different polymerization times'*
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