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Fig. 1 Schematic illustration of in situ synthesis of metal sulfidle NPs in a polymer media ( Reproduced with permission

from Ref. [3]; Copyright 2009 Royal Society of Chemistry)
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Fig. 2 Synthetic pathway for the preparation of PbS nanoparticles/

A

o = PbS nanoparticles
polymer composite nanofibers ( Reproduced with permission from
Ref. [6]; Copyright 2006 American Chemical Society)
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Fig. 3 Synthetic scheme for high refractive index nanocomposites via
the in situ sol-gel route ( Reproduced with permission from Ref. [7];

Copyright 2003 Elsevier Science Ltd)
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Fig. 4 (a) Schematic representation of the LBL fabrication of multilayered QD films from PDDA, CdSe
@ CdS, and CdTe QDs. Each deposition cycle lasted 20 min. The concentrations of PDDA, CdSe @
CdS, and CdTe were 2% , 4.5 mmol/L and 15.2 mmol/L, respectively; (b) Colors of the multilayer
QD films ( Reproduced with permission from Ref. [ 13]; Copyright 2006 Wiley-VCH)
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Fig. 5 (a) UV-Vis absorption and (b) PL emission spectra of CdTe-PS composite films after heating at 180°C for different time; (c)
Fluorescent photograph of CdTe-PS films. From left to right, after heating at 200°C for 10, 20, 40, 60, 80, 150, 180 and 200 s; (d)
Temporal evolution of the emission peak position of CdTe-PS films at 140, 160, 170, 180 and 200°C ( Reproduced with permission from Ref.
[14]; Copyright 2009 Royal Society of Chemistry)
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Fig. 6 Variation on the refractive index of the acrylic
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and after hydrothermal treatment ( Reproduced with
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Fig. 7 Variation of the refractive index with the titania
content (wt% ) for the hybrid films TPO-TP8 at 633 nm
(Reproduced with permission from Ref. [ 17 ]; Copyright
2001 Wiley-VCH)
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Fig. 9 AFM images of P3HT :PCBM films spin-coated from dichorobenzene with ( (a) and (c¢)) and

without ( (b) and (d))1,8-octanedithiol

(a) and (b) are height images, and (c¢) and (d) are phase images ( Reproduced with permission

from Ref. [22]; Copyright 2008 Wiley-VCH)
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Fig. 10 J-V plots of a ZnO-TiO, nanorod/P3HT cell with a 7

nm shell (circles) and a P3HT/TiO, bilayer cell (triangles) in

the dark ( open symbols) and under 100 mW cm 2 AM 1.5

simulated illumination ( closed symbols)

The inset is the external quantum efficiency of the nanorod cell.

(Reproduced with permission from Ref. [ 23 ]; Copyright 2007

American Chemical Society)
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Fig. 11  Refractive index change of TiO,-polythiourethane
hybrid films as a function of TiO, weight or volume fraction
(Reproduced with permission from Ref. [ 28 ]; Copyright

2006 Wiley-VCH)
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Refractive index change for precursors/PTU
composite films and PbS/PTU nanocomposite films with
weight content of the precursors in films ( Reproduced with

permission from Ref. [ 31 ]; Copyright 2005 American

Chemical Society)
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coordinates of nanofibers; (¢) PL spectrum of CdTe NCs/PVA/
PPV precursor nanofibers

Insets are the photo of nanofibers film and the microscopy image
of the nanofibers ( Reproduced with permission from Ref. [36] ;
Copyright 2009 Royal Society of Chemistry)
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POLYMER-NANOCRYSTALS COMPOSITE MATERIALS
AND PERFORMANCE OPTIMIZATION

WEI Haotong, YANG Bai

( State Key Laboratory of Supramolecular Structure and Materials, College of Chemistry, Jilin University, Changchun 130012)

Abstract  Polymer-nanocrystals composite materials have attracted much attention for combining the
advantage of both the organic and inorganic materials, the polymer provides an inert environment for the
formation and growth of the nanocrystals,and nanocrystals in return enhance the performance of the polymer.
Such as the TiO,-triethoxysilanecapped polythiourethane ( TCPTU) composite optical films, the films not only
retained the origin properties but also achieved a high refractive index. Besides, there are lots of different
polymer-nanocrystals composite materials such as PDMAA/ZnS, PbS/PTU nanocomposites. The organic-
inorganic materials could also be used to prepare the high performance photoluminescence materials besides the
high refractive optical films. CdTe nanocrystals covered with negative charge could be transferred from water to
organic solvent through the electrostatic force. At last, through radical polymerization,the bulk materials with a
uniform distribution of the nanocrystals could be obtained. In turn, polymer could be used as a friend media to
control the growth of the CdTe nanocrystals and realize the precise control and the performance optimization.
The luminescent color under the UV light could be controlled by changing the size of the nanocrystals. What’ s
more ,as a kind of functional polymer, PPV precursor could be combined with CdTe nanocrystals to prepare
pure white-light composite materials and also high performance photovoltaic devices.

Keywords Polymer, Nanocrystals, Composite materials, High refractive index, Functional materials





