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ABSTRACT

Highly transparent and stably luminescent
ZnO/Poly(hydroxyethyl methacrylate)
(PHEMA)  nanocomposites have  been
synthesized  from  covalently  grafting
hydroxyethyl methacrylate monomer onto the
surface of 3-(Trimethoxysilyl)propyl
methacrylate (TPM) modified Zn0O
nanoparticles via a therma polymerization
process. The existence of TPM agent on the
nanoparticles surface effectively promotes the
stability of colloidal ZnO nanoparticles and the
compatibility between inorganic nanoparticles
and organic matrix in solid hybrid, as
confirmed by ultraviolet-visible (UV-vis)
absorption  spectroscopy and transmission
electron microscopy (TEM) studies.

The highly aligned and free-standing ZnO
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nanotip arrays grown on the ZnO films by soft
chemica method are proposed. X-ray
diffraction analysis shows that the ZnO
nanotips are hexagona wurtzite structure, and
the c-axes of nanotips are perfectly aong the
substrate  surface  normal. HRTEM
demonstrates the ZnO nanotip to be a single
crystal. Room temperature
photoluminescence of the ZnO nanotips has a
strong UV emission band at 378 nm.
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Fig 1.Time dependence of UV /vis absorption spectra: (a) Fig 5. Photoluminescence spectra of ZnO nanoparticlesin
as-prepared and (b) TPM-stabilzed ZnO ethanol and ZnO/PHEMA hybrids with different
nanoparticlesin ethanol. The inset show particles sizes: (a) 3.2 nmand (b) 2.2 nm.
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Tirres |garya Fig 6. Photographs of transparent ZnO/PHEMA
Fig 2. Particles diameter versus time for growth of the ZnO composites with various particles sizes (a) under

particles. daylight and (b)—(d) under an UV lamp. The

luminescence images of nanocomposites were
fabricated using quantum size of ZnO particles with
an average diameter of (b) 3.2 nm; (c) 2.2 nm; and

(d) 6.1 nm, respectively.

Fig 3. TEM image of TPM-modified ZnO particles with a

diameter of 3.2 nm after aging for two months.
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Fig 4. Powder x-ray diffraction spectra of (a) TPM-modified, (b)

unmodified ZnO nanoparticles, and (c) bulk ZnO in the

JPCPDS data base. 5



Fig 8.

Fig9.

SEM images show highly aligned ZnO nanotip
arrays grown on the ZnO thin film at 95 °C aqueous
solution for 6 hours. Low-magnification images
from (8) top view and (b) tilt view revesl that high
density of well-oriented ZnO nanotips were
dispersively distributed on the substrate. (c) Top
and (d) side view of high-magnification SEM
images. (€) TEM image of atypical ZnO nanotip.
(f) High-resolution TEM image taken from the edge
of ZnO nanotips and the corresponding fast

Fourier-transform pattern (inset).
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Fig 10. PL spectrum of ZnO nanotip arrays measured at

room temperature.
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Fig 11 SEM images show the one-dimension structure

of PTCDA nanorods grown on the Ti substrate at

different deposition temperature. (a) 60 °C (b) 80

°C (c) 100 °C (d) 120 °C.

Irviensity faw)

T T
Wavalangih [Fen)

B

Tigs"e
Tima"c
Tinc
Ti A

Fig 12 PL spectra of PTCDA nanorods grown on the Ti

substrate at different deposition temperature.




