Professor Michael Wilson –  Short CV

	Role Strengths:
	An enormous breadth and depth of experience across the sciences. Demonstrated  motivational skills.


Present Position(s):


Dean Science Technology and Environment, University of Western Sydney, Provost Hawkesbury Campus

Professional:
Head of School and Professor of Chemistry (1996-present), University of Technology, Sydney

R and D Manager (1992-1995) CSIRO Petroleum

Chief Research Scientist (1990-1992) CSIRO Coal and   

Energy

Research Focus:
30 years of research and teaching in Environmental Chemistry especially organic geochemistry

· Nanotechnology

· New methods of illicit drug analysis
· New detection technology in nuclear magnetic resonance 
· New understanding of soil and other geological organic matter
Awards:
Liversidge lecturer  

2000
Royal Society


Baragwanath Award

1996
Australian Institute of Energy


DistinguishedCollaborator
           1995
Kyushu Research Inst. Japan


Amoco Prize

1995
AMOCO, Chicago USA


Dahlem lecturer

1988
Dahlem Conference, Berlin
Qualifications:
DSc Chemistry
1988          University of Auckland

PhD Chemistry
1974          University of Auckland
Current Major Research Projects:

	Years
	Title
	Granting body
	Collaborators
	$,000

	    2002
	Macromolecular Poisons of the Bayer Process
	ARC and Industry
	Charle Dobbs  (Alcoa)


	$164k

+$207k

	    2003-2004
	Host guest structure of humic materials
	ARC
	Dr Louise Evans  (UTS)
	$120k

	    2002
	Nanomaterials as adsorbants
	Industry 
	Prof Max Lu ( U of Q) 
	$180k

	1998-2001
	Analysis of soil phosphorus by NMR
	ARC
	Paul Milham (NSW Dept Agric.)
	$90k

	2003-2004
	Nanotechnology and industry
	Regional Develot grant
	K.Sproats, J.Temple(UWS)
	$280k

	    2002-2004
	Carbon Nanoiubes
	ARC 
	 None
	$175k




Current Major Consultancies:

	Reviewer:
	ARC, American Petroleum Society, Nato research funding

	Alumina refining consultancies:
	Alcoa, QAL

	Editorial Boards:
	International Journal of Organic Geochemistry, Energy and Fuels, Solid State NMR

	Committees:
	Prime Minister’s Innovation Council working party on crime fighting and science , Research Management Committee, University of Technology, Sydney, University Management Committee UWS, 




Technology Commercialisation:

With Exxon (USA) technology transfer on catalysts for petroleum refining

	Patents:
	Australian PK 0357/90
	Hydrogenation of Carbonaceous Materials
	M.A. Wilson, A.M. Vassallo and M.I. Attalla

	
	Australian PK 7148/91
	Preparation of a new form of carbon
	M.A. Wilson, A.M. Vassallo and L.S.K. Pang

	
	Australian PK 7156/91
	Separation of Carbonaceous Material
	M.A. Wilson, A.M. Vassallo and A.M. Palmisano

	
	Australian PK 5274/91
	Liquefaction of Coal with Methane
	M.A. Wilson, B.D. Batts, M. Long, E.D. Kennedy and J. Voightman


Postgraduate Supervision:

	
	Honours
	Masters
	PhD

	Awarded
	9
	0
	16

	Current
	0
	-
	2


Selected recent 10 Publications:

1. M.A.Wilson, K.Kannangara, G .Smith, M.Simmons and B. Raguse.  

    Nanotechnology,  University of New South Wales and CRC Press Boca Raton  

    USA, 2002,  271 pages book

2.  M.A. Wilson, G.S.H. Lee and R.C. Taylor.  Benzene displacement by water on                      

      imogolite. Clays and Clay Minerals 2002, 348-351. J

3.   Z.H.Zhu, J. Finnerty, G.Q. Lu,  M. A. Wilson, R.T.Yang.  Molecular orbital   

      theory calculations of the H2O-carbon reaction. Energy and Fuels 2002, 16,  847-  

        854

4. A. V. Ellis, M.A. Wilson,and  G.S.K. Kannangara Bayer Poisons: Degradation of  

       angiosperm and gymnosperm water-soluble extracts  in sodium hydroxide at  

       1450C.      Industrial and Engineering Chemistry Research, 41, 2002,  2842-2852. 

5. A. L. McCutcheon , M A. Wilson, B. Hartung-Kagi and O. Khiam. Proton  

       relaxation in a sandstone.  J.   Phys Chem. 2002, 106, 2928-2932

6.    C.P. Marshall, G.S.K.Kannangara, M.A.Wilson, J-P. Guebois, B.Hartung-Kagi     

       and   G. Hart. Potential of thermogravimetric analysis coupled with mass 

       spectrometry for the evaluation of kerogen in source rocks. Chemical Geology,  

       2002, 184, 185-194

7.    M.A.Wilson, H. Patney and  J.Kalman. New developments in the formation of  

        nanotubes from coal. Fuel, 2002,  81,5-14.

8.    Craig P. Marshall, G. L. Mar, Robert S. Nicoll and Michael A. Wilson. Organic     

         Geochemistry of artificially matured conodonts. Organic Geochemistry, 2001,   

         32,1055-1071

9. A.L. McCutcheon, W.A. Barton and M.A.Wilson. Kinetics of Water adsorption  

            /desorption on Bituminous Coals. Energy and Fuels, 2001, 15, 1387-1395.

10.  M.A. Wilson, Garry S. H. Lee, Reneé C. Taylor, Tetrahedral rehydration during                       

           imogolite formation. Journal of Non-crystalline solids, 2001, 296, 172-181

Most significant achievements

                                                          Research. 

         Over 320 publications in international refereed  journals

The development of high resolution solid state NMR in Green Chemistry

The discovery that high field solution nuclear magnetic resonance spectroscopy could give detailed information on the structure of humic materials in much the same way as the technique had become useful for protein analysis. The discovery that soils contain a hitherto unknown aliphatic polymer that is responsible for important soil properties such as wettability. This has led to a revolutionary understanding of the structure of soil organic matter. The discovery of the origin of the new aliphatic polymer, and its synthesis by soil microbes.  It was further shown that aliphatic polycarboxylic acids are important in controlling the ion exchange capacities of soils rather than just simple lignin derived aromatic acids. The development of Dipolar Dephasing and Cross Polarization  Solid State Nuclear Magnetic Resonance Spectroscopy as a Quantitative Analytical Technique (with Pugmire). The development of Solid State Nuclear Magnetic Resonance Spectroscopy (with Pugmire) for the analysis of the fraction of carbon which is aromatic and substituted in coal.  This work has led to an appreciation of the fact that the aromatic rings in coal become less substituted rather than more substituted with increase in rank to the anthracite stage - quite the reverse was believed before this work. Determination of CH3, CH2, CH and other functional groups in coal liquids employing spectral editing techniques. 

Publication of a Monograph entitled "The Applications of Nuclear Magnetic Resonance to Geochemistry and Soil Science". This text is a distillation of the major discoveries in Geochemistry made by nuclear magnetic resonance spectroscopy in the light of discoveries made in the authors laboratories. Measurement of proton aromaticities by combined rotation and multiple pulse spectroscopy and elucidation of quantitative reliability.  Previously hydrogen distributions in coal were unknown, yet the types and forms of hydrogen are a key to understanding the processes of coal coking, combustion and liquefaction. Development of gradient tailored excitation NMR techniques for humic analyses. 

The development of high resolution solid state NMR in analysis of poorly ordered aluminosilicates- a wonderful way of detecting short range order in materials which do not give X-ray diffraction spectra. 

         The work  above was extended to inorganic systems e.g. poorly ordered    

aluminosilicates such as allophanes amd imogolite. The discovery (with Barron) that where there was once thought to be no short range order, now molecularly characterisation is possible.

Development of  methods of preparing fullerenes and nanotubes- the new form of carbon after graphite and diamond prepared from industrially cheap materials.
           The discovery (with Willett and Greenwood) that graphite is not the best carbon source for preparing the newly discovered third form of carbon.  The isolation of the third (C60) and fourth (C70) forms of carbon from coal and other carbonaceous materials.  The detection of other new forms of carbon (fullerenes).  The discovery (with Willett and Greenwood) that in laser excitation mass spectrometry of polycyclic hydrocarbons desorption becomes more difficult as ring condensation size increases).  Elucidation (with Willett, Dance and Fisher) of the irradiance power for laser desorption mass spectroscopy of fullerenes rather than laser ablation.  This meant that the molecular components of fullerene mixtures could be studied without fear that they were being broken apart in the analysis.  Improved method for preparing and separating fullerenes (with Pang, Vassallo). Exploitation of the discovery of the third form of carbon after graphite and diamond has been hindered by inadequate separation techniques.  It was shown that graphite and coal are useful materials for separating C60 fullerene from other fullerenes. Discovery (with Willett and Fisher) that fullerenes can become trapped in other species termed fullertubes during their formation in electric arcs and the detection of the first odd numbered carbon nanotube. The formation of Ca, Ba and Sr endohedral complexes of C60 (with Fisher, Dance and Rose).   Production of nanotubes from a range of new sources and the modification of their void spaces. An understanding of the way that nanotubes are formed in plasma arc experiments.  The discovery that the natural abundance isotope ratio in fullertubes differs from pyrolytic carbon (with Pallasser, Rigby and Pang), and an understanding of the way pyrolytic carbon is formed during nanotube formation (with Fitzgerald, Taylor, Pang and Pallasser). The isolation of unusual filament structures during fullerene formation. The production of single walled nanotubes of single geometry and size.

           The  development of  methods of analysis of organics in Bayer liquors-            

            saving   money for  Australia 5th biggest export by understanding poisons  

            in the process.
  The soil organic compounds present in bauxite and responsible for poisoning in   

   the Bayer process were isolated (with Farquharson and Quezada).  This  

   information is commercially sensitive, but is expected to save Australian  

   aluminium companies of the order of many millions of dollars per annum/year.

          The development of  methods of coal liquefaction- the energy crisis: new   

          routes to liquid   fuels.
  The realisation that it was possible to liquefy coal without hydrogenation of  

   aromatic rings.  Thus it was appreciated that considerable savings in hydrogen  

   consumption can be achieved by suitably modifying the process (one third of  

   the costs of coal hydrogenation is hydrogen).  It was also realised that it may be possible to liquefy coal without hydrogen. Isotope studies of coal liquefaction (with Vassallo) and the discovery that hydrogen is rapidly scrambled during crucial capping reactions.  This led to an appreciation of the role of methyl groups and mineral matter hydrogen in coal during liquefaction and the discovery (with Vassallo and Attalla) that methylating reagents such as iodomethane and later tetramethyl and tetraethyl lead were "wonder" reagents for coal liquefaction.

        The development of  methods of coal  methane utilisation- better ways of     

         using   methane than burning.
The search and development of a catalyst which employs methane to liquefy coal rather than hydrogen. These results are important because it should be possible to exploit coal seam methane to liquefy coal at the mine site and to enhance oil processing by co-reaction with methane.  Studies of the reaction of methane with simple organic molecules and development of more stable catalysts (with Gorbaty (Exxon) and Long).

       Organic Geochemistry of fluid inclusions-finding oil off the North West Shelf         

       by  fingerprinting its movement through rocks.
By molecularly analysing the biological markers in microscopic drops of oil in rocks (with George) we were able to map the pathway of their migration to new prospective well sites.

Applications of NMR in Forensic Science- drug profiling with an old friend.

         The discovery (with Lee) of a new range of solid-solid chemical reactions and the use of this knowledge  to determine the way  illicit drugs have been made in clandestine laboratories.

Teaching.

At Lincoln University ( College) (NZ), development of a new first year course in Chemistry specifically designed for Agriculture.

At Macquarie University development of a new advanced energy course for Chemistry graduates.

 At UNSW, development of a short course on Nuclear Magnetic Resonance.

 At the US Geological Survey, an in house course on Nuclear Magnetic resonance in   

 geology for the whole National survey research staff

 AT UTS,  a new Forensic Science degree and the embryonic Nanotechnology degree. A textbook on Nanotechnology 

Administration

Dean Science, Engineering, Food , Horticulture, Computing and Information Technology, Design, Environment and Agriculture University of Western Sydney. Supervised over 600 academic Technical and Administrative Staff.

Member of University of Western Sydney Management Committee

Member of Prime Ministers Innovation Council working group on Science and Crime 2000

Research management committee UTS 1997-2002

Acting Officer in Charge CSIRO Division of Petroleum

Leader Research Group, supervised15-20 people CSIRO

Head of Department of Chemistry, Materials and Forensic Science, supervised UTS, 25 academics, 25 technical staff, 51 PhDs

Grants raised –over $12 million.

Revitalised Department of Chemistry, Materials and Forensic Science by Forensic Course.

      Revitalised two structural groups through leadership CSIRO.

Twenty most significant papers

Major publications are listed with associated preliminary communications.

         The development of high resolution solid state NMR in soil science- a new technique now used universally across a whole discipline.

 Communications. M.A. Wilson, A. Jones and B. Williamson.  N.M.R. Spectroscopy of Humic Substances.  Nature, 1978, 276, 487-489. P.F. Barron, M.A. Wilson, J.F. Stephens, B.A. Cornell and K.R. Tate.  Cross-polarization 13C-n.m.r. Spectroscopy of Whole Soils. Nature, 1980, 286, 585-587. P.F. Barron and M.A. Wilson.  Humic Soil and Coal Structure Study with Magic-Angle Spinning 13C CP N.M.R.  Nature, 1981, 289, 275​276. M.A. Wilson, R.J. Pugmire, K.W. Zilm, K.M. Goh, S. Heng and D.M. Grant.  Cross-Polarization 13C-n.m.r. Spectroscopy with Magic Angle Spinning Characterizes Organic Matter in 

Whole Soils. Nature, 1981, 294, 648-650.

1.  Full publication. M.A. Wilson.  Techniques and Application of Nuclear Magnetic Resonance Spectroscopy in Geochemistry and Soil Science, Pergamon, Oxford 1987, 353 pages.
       The development of high resolution solid state NMR in the analysis of poorly  

     ordered aluminosilicates- a wonderful way of detecting short range order in materials which do not give X-ray diffraction spectra. 

 Communications. P.F. Barron, M.A. Wilson, A.S. Campbell and R. Frost.  A Method for Detection of Imogolite in Soils Using 29Si N.M.R. Spectroscopy.  Nature, 1982, 299, 616-618. M.A. Wilson and S.A. McCarthy.  Long Range Effects of the Aluminium Avoidance Principle.  Analytical Chemistry 1985, 57, 2733-2735.

2. Full publication. M.A. Wilson, S.A. McCarthy and P.M. Fredericks. Structure of poorly ordered aluminosilicates.  Clay Minerals, 1986, 21, 879-897. 

3. Full publication. K. Wada, M.A. Wilson, Y. Kakuto and S.I. Wada Synthesis and Characterisation of a Hollow Spherical form of Monolayer Aluminosilicate.  Clays and Clay Minerals, 1988, 36, 11- 18. 

4. Full publication. M.A. Wilson, K. Wada and S.I. Wada. Thermal transformations of poorly ordered aluminosilicates. Clay Minerals, 1988, 23, 175-190.

5. Full Publication. K. Wada, Y. Kakuto, M.A. Wilson and J.V. Hanna.  The chemical composition and structure of a 13-A intergradient mineral in a Korean ultisol.  Clay Minerals 1991, 26, 449-461.

-many others
The development of NMR in analysis of coals-the structure of coals unraveled at last.
6. Full publication. M.A. Wilson, L.B. Alemany, R.J. Pugmire, W.R. Woolfenden, P.H. Given, D.M. Grant and J. Karas.  Carbon Distribution in Coals and Coal Macerals as determined by CP/MAS 13C NMR Studies.  Analytical Chemistry, 1984, 56, 933-944.

7. Full publication. M.A. Wilson, A.M. Vassallo, P.J. Collin and H. Rottendorf.  High Resolution 13C Nuclear Magnetic Resonance Spectra and Relaxation Behaviour of Simple Organic Solids related to Fossil Fuels. Analytical Chemistry, 1984, 56, 433-436.
-many others

 Development of  methods of preparing fullerenes and nanotubes- the new form of carbon after graphite and diamond prepared from industrially cheap materials.
Communications. L. Pang, A.M. Vassallo and M.A. Wilson.  Fullerenes from Coal. Nature, 1991, 352, 480. P.F. Greenwood, H.J. El-Nakat, G.D. Willett, M.A. Wilson, M.G. Strachan and M.I. Attalla. Laser ablation Fourier transform mass spectrometric investigation of coals and model materials, Fuel 1990, 69, 257-260. 

M.A. Wilson, L.S.K. Pang and A.M. Vassallo. C60 separation on coal.  Nature, 1992, 355, 117-118.A.M. Vassallo, A.J. Palmisano, L.S.K. Pang and M.A. Wilson. Improved method for separating fullerenes.  Journal of the Chemical Society Chemical Communications 1992, 60-61. H.R. Rose, I.G. Dance, K.J. Fisher, Derek R. Smith, G.D. Willett and M.A. Wilson.  Calcium inside C60 and C70 from Coorongite, a Torbanite precursor. Journal of the Chemical Society Chemical  Communications, 1993, 941. R. Pallasser, L.S.K. Pang, L. Prochazka, D. Rigby and M.A. Wilson. Isotopic fractionation during fullerene and nanotube formation. Journal of the American Chemical Society, 1993, 115, 11634-11635. H.R. Rose, D.R. Smith, K.L. Fisher, I.G. Dance, G.D. Willett and M.A. Wilson.  Endohedral Barium and Strontium Fullerenes. Journal of the Chemical Society Chemical Communications, 1993, 1361-1363. H.R. Rose, I.G. Dance, K.J. Fisher, D.R. Smith, G.D. Willett and M.A. Wilson.  From Green Algae to Calcium Inside Buckyballs. Organic Mass Spectrometry, 1994, 29, 470-474.

8. Full Publication. J. Fitzgerald, G.H. Taylor, L.S.K. Pang and M.A. Wilson.  Carbon microstructures in cathode deposits during nanotube formation. Journal of Crystal Growth, 1994, 135, 157-164.

9. Full Publication. Separation of fullerenes by chromatography on coal.  Y.Inukai and M.A.Wilson Fuel, 1995, 74, 83-87.

10. Full Publication. L.S.K. Pang, R. Quezada, G.D. Willett, I.G. Dance, K.J. Fisher, J. FitzGerald, J.H. Taylor and M.A. Wilson. Competitive reactions during plasma arcing of carbonaceous materials.  Energy and Fuels, 1995, 9, 38-44
-many others

Development of  methods of analysis of organics in Bayer liquors- saving money for Australia 5th biggest export by understanding poisons in the process.

 Communication. M.A. Wilson, P.J. Collin, R.L. Malcolm, E.M. Purdue and P. Cresswell. Low molecular weight species in humic and fulvic fractions. Organic Geochemistry 1988, 12, 7-12.

       11. Full Publication. M.A. Wilson, Farquharson G.J., Tippett J.M., Quezada      

      R.A. and Armstrong. Humic Substances. Aluminophilicity of the humic    

       degradation product   5-hydroxybenzene-1,3-dicarboxylic acid.  Ind. Eng.           

       Chem. Research 1998, 37, 2410-2415.

      12. Full Publication. M.A. Wilson, Ellis A.V. Lee G.S.H., Forster P., Rose H.R.,  

         Lu X. and Young  B.R.,  Structure of molecular weight fractions of Bayer   

         humic substances. I. Low temperature products. Industrial and Engineering 

         Chemistry Research and Development, 1999, 38, 4663-4674.
Development of  methods of coal liquefaction- the energy crisis, new routes to liquid fuels.
       13. Full Publication.A.M. Vassallo, M.I. Attalla, and M.A. Wilson. 

        Promotion of  

        Coal Liquefaction by Iodomethane, Part 1.  Energy and Fuels, 1988, 2, 539- 

        54.

14. Full Publication. M.I. Attalla, M.A. Wilson and A.M. Vassallo. Promotion of Coal Liquefaction by Iodomethane , Part 2.  Reaction of Coal Model Compounds with Iodomethane at Coal Liquefaction Temperatures. Energy and Fuels 1989, 3, 59-64.

15. Full Publication. M.I. Attalla, R.A. Quezada, A.M. Vassallo and M.A.            

 Wilson.  Tetraethyl lead as a  coal liquefaction promotor.  Fuel, 1992, 71, 401- 407.


-many others
      The development of  methods of methane utilisation- better ways of using methane than burning.

Communications S. J. X. He, M. A. Long, M.A. Wilson and M.I. Attalla.  Methylation of Naphthalene by Methane over Substituted Aluminophosphate Molecular Sieves.  Energy and Fuels, 1992, 6, 498-502. S.J.X. He, M. A. Long, M.I. Attalla and M.A. Wilson.  Methylation of Naphthalene by Methane - 13C over copper exchanged silicoaluminophosphate.  Energy and Fuels, 1994, 8, 286-287. S.J.X. He, M.A. Wilson , M.A. Long, M. Gorbaty, P. Maa.  Methylation of benzene by methane-13C over zeolitic catalysts at 400(C.  Energy and Fuels, 1995, 9, 616-619.

16.  Full Publication. K.Yang, Barry Batts, M.A. Wilson. M.L. Gorbaty, P.Maa , M.L.Long, S. X. He and M.I. Attalla. Reaction of methane with coal. Fuel,  1997, 76, 1105-1115.

17. Full Publication. L.S.K. Pang, L. Prochazka, M.A. Wilson, M.A. Long, S.J.X. He, M. Gorbaty and    P. Maa.  Reaction of methane with refractory bonds. Fuel, 1997, 76, 1091-1104.
Organic Geochemistry of fluid inclusions-finding oil off the North West Shelf by using biomarkersto trace  its movement through rocks.

18. Full Publication. S.C.George, Krieger F.W., Eadington P.J. Quezada R.A., Greenwood P.F.,. and Wilson M.A. Fluid Inclusion record of early oil preserved at Jabiru Field Vulcan sub-basin.  Exploration Geophysics, 1997, 28, 66-71.
19. Full Publication. S.C.George, Krieger F.W., Eadington P.J. Quezada R.A., Greenwood P.F., Eisenberg L.I., Hamilton P.J. and Wilson M.A. Geochemical comparison of oil-bearing fluid inclusions trapped in quartz grain and live oil from the Toro sandstone, Papua New Guinea. Organic Geochemistry 1997,26, 155-173.
Applications of NMR in Forensic Science- Drug profiling with an old friend.

20.      Full Publication. G.S.H. Lee, D. C. Craig, K. Kannangara, M. Dawson, C. Conn, J. Robertson and M. A. Wilson.Analysis of “ecstasy” tablets by 13C solid state nuclear magnetic resonance (nmr) spectroscopy. Journal of Forensic Sciences, 1999, 44, 761-777.
