
Synthesis and Characterization of Ordered Polymer 
Films From Complex Macromolecular Structures 

 
 
1.0 Outline of PhD Project: 
Summary: 
This project will investigate methods for the formation of thin porous polymer films.  The 
utilization of these films could be in specialised separation and high technological 
applications, for example, membranes, tissue engineering, bio assays, micro reactors, 

phototonic band gap and opto-electronic devices.  This project will utilize complex 
macromolecular architectures as precursors for the formation of these films 
concentrating on the synthesis of functional materials. 
 
The project can simply be broken down into the following areas: 

1.1 Synthesis of complex polymer architectures:    
a. Synthesis of functionalized star polymers. 
b. Synthesis of well defined block-copolymers. 
c. Synthesis of dendrimers. 
d. Synthesis of environmentally responsive stars/block copolymers (smart 

polymers). 
1.2 Characterization of complex architectures: 

a. Use spectroscopy techniques (NMR, IR, UV, MS). 
b. Use of chromatography techniques (GPC, GC). 
c. Use of high resolution microscopy (TEM, SEM, AFM). 
d. Use of Scattering techniques (MALLS, DLS). 

1.3 Formation of Polymer films:  
a. Utilizing a simple but robust casting technique based on self assembly to 

form highly ordered Honeycomb films. 
b. Solution casting of polymers-study of morphology changes due to 

environmental switches (pH, Temperature). 
c. Characterization of these structures by high resolution microscopy (TEM, 

SEM, AFM). 
1.4 Post Modification of honeycomb films:  to increase the strength of the films, 

the films will be cross-linked by a variety of methods to increase the films 
applicability to membrane processes.  Functionalities will also be introduced. 



 
2.0 Travel Proposal and Relevance: 
I propose to travel to United States of America for approximately three months (July-
Sept 2005) there are two main areas related to my thesis that I wish to gain a further 
understanding from experts in the field.  The first area is the synthesis of dendrimers for 
applications in thin polymer films.  The other area is in the morphology of block co-
polymer films and visualization of individual macromolecules. I also wish to attend an 
international conference, below is an outline of my proposal: 

 
2.1 Synthesis o  functional dendrimers. f

,

t t  

I propose to spend 6 weeks at University of California Santa Barbara there I will 
work with Dr. Craig Hawker who is a world leader in the synthesis of dendrimers for 
film forming applications.  Dr. Hawker has recently been appointed director of 
Materials Research Laboratory (MRL) and is also on the advisory board of the 
International Centre for Materials Research (ICMR) both of these centres are 
strongly interested in international collaborations.  Work in these laboratories will 
give invaluable insight in to this area (1.1.c) as Dr Hawker has published 111 papers 
in the area of dendrimer synthesis, including 14 reviews. 
 

2.1.1 Attend Wyatt Light Scattering University Santa Barbara  4 day 
course. 

Whilst in Santa Barbara I will also attend a specialised training course on the theory 
and application of Multi Angle Laser light Scattering (MALLS).  The Polymer Science 
Group has a Wyatt Dawn instrument (MALLS).  I will learn the full capabilities of this 
instrument which will benefit in analysis for my thesis (1.2.d), I will also be able to 
train the rest of my group so they will also benefit. 
 
2.2  Characterize functional star and block copolymers by high resolution 

Microscopy techniques; 
 

I propose to work with Professor Richard Spontak at North Carolina State University 
for 6 weeks.  Prof. Spontak is a leader in the filed of multifunctional block 
copolymers and runs a highly equipped microscopy centre.  Prof. Spontak’s Lab has 
developed a technique which constructs a three dimensional image from 
transmission electron microscopy data.  This lab will be the ideal place for me to 
utilize his microscopy techniques to visualize my star polymers.  Work to be 
completed will be visualization of individual star polymers and analysis of thin 
polymer films (from above 1.2.c and 1.3.b and 1.3.c). 
 
2.3 Give an oral presentation a  the 230th ACS National Mee ing,

Washington DC, August 28- September 1, 2005; 
 

I would greatly benefit from the opportunity to present my work at an international 
conference. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


