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Department of Chemical & Biomolecular Engineering

From the Head of Department

The Department has continued to grow in terms of both its undergraduate numbers and
research. The first year of the course has a record number of students (in excess of 150)
with a good balance between males and females. This is a wonderful situation in a
notoriously inequitable discipline such as Engineering. Postgraduate numbers are also
flourishing with our key research centres playing a crucial role in providing a
multidisciplinary and innovative environment in which to do research. The CRC for
Greenhouse Gas Technologies, CRC for Bio-products and the recently announced CRC for
Polymers all have nodes in the Department. The ARC Special Research Centre, the
Particulate Fluids Processing Centre, continues to go from strength to strength. It is due
for review in 2005.

We welcomed two new appointments to the teaching and research staff in 2004, namely
Professor William Ducker and Dr Ray Dagastine. William joins us on an Australian
Research Council Federation Fellowship and will work in the Nano and Biomolecular
Engineering area with a focus on the measurement of forces and interactions between
particles and surfaces. Ray has spent two years working as a postdoctoral fellow in the
Particulate Fluids Processing Centre and is also working in the Nano and Biomolecular
Engineering area. His research focus is the measurement of interactions between soft or
deformable interfaces. There are also a large number of new faces around the
Department on research fellowships. Associate Professor Neil Gray retired after a long
career and | would like to acknowledge his great contributions to the research and social
fabric of the Department. Neil will continue to be involved in research and research
commercialisation activities.

A large number of people in the Department received awards in 2004 for both their
teaching and research related activities. Notable amongst the awards was the Kernot
Medal for excellence in teaching in the Faculty of Engineering awarded to Dr Sandra
Kentish and the Gold Medal of the British Society of Rheology, 2004, awarded to Professor
David Boger. The Department was also host to the International Conference on
Nanoscience as part of the Sir Mark Oliphant Conference of the Australian Academy of
Science.

As always, | welcome feedback on the activities of the Department and would like to
thank all of the staff and students who make it the vibrant teaching and research
incubator that we all enjoy.

Professor Peter Scales
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Research Staff

Head of Department
Professor P.J. SCALES

Director of the Special Research Centre for
Particulate Fluids Processing, and

Laureate Professor of Chemical Engineering
D.V. Boger

Professor of Mineral and Process Engineering

J.S.J. Van Deventer

ARC Federation Fellow

F. Caruso
W. Ducker

Professor

G.W. Stevens

Associate Professors

M.R. Davidson
D.E. Dunstan
N.B. Gray
N.B. Pamment
D.C. Shallcross

Senior Lecturers

M.A. Connor
R. Dagastine
S.E. Kentish
A.J. O'Connor
G.G. Qiao
Y.L. Yeow

Lecturers

B. Hooper
M. Parkinson

Senior Research Fellows

R.G. De Kretser
D.R. Dixon
J.M. Perera

Research Fellows

G.E. Assaad
A. Aziz

J. Besida

P. Cass

. Feng

. Goodall

. Habaki

. Harbour
. Harvie
Hill

Ho

. Katagiri
N. Kato
W.J. Kim
A.K. Kyllo
Z. Liang
G.C. Lukey
C. Powell

J. Quinn

G. Rosengarten
T. Russo

F. Sofra

D. Steele
V. Tirtaatmadja
S.P. Usher
Vivekanand
Y. Wang

H. Xu
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Professors Emeritus

T.A.O'Donnell
S R. Siemon
D.G. Wood

Professorial Fellows

J.M. Floyd
T.W. Healy
H.R.C. Pratt
D.H. Solomon

Principal Fellows

G.H. Covey
S. Sandler

Senior Fellows

W.J. Anderson
E. Chai

J. Cooper-White
D.E. Creasy

A. Grice

T.C. Hughes

S. Jahanshahi
Q.D. Nguyen
T.K. Pong

G.M. Ritcey
B.E. Smith

M.J. Solomon
G.A. Stanley

S. Sun

D.R. Swinbourne
D.E. Yates

R.S. Yost

Fellows

R.J. Adrien

S. Atchison

A. Barber

R. Coghill

E.H. Gutsa

P.G. Hartley

R.J. Helmer

A.A. Khan

P. Kuipa

B.N. McCurry

D.E. McManus

D.B. Nairn

M. Rudman

D.R. Sadedin

J. Sommer-Knudsen
Y. Tsaur

J.G.S. Van Jaarsveld
L. Schwartz
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Professor Peter J Scales

BSc 1981(Hons) University of Melbourne
PhD 1988 University of Melbourne

Head of Department

email: peterjs@unimelb.edu.au

Telephone: +61 (03) 8344 6480

Fax: +61 (03) 8344 4153

Room 3.31, Chemical & Biomolecular Engineering Building 1

Current Research Activities:
Environmental Engineering

e Water purification
e Water and waste water processing and recycling
e Sustainable Technologies

Nano and Biomolecular Engineering
¢ Nanostructured materials
Materials and Minerals Engineering

e Hydrometallurgy

The research interests of Peter Scales are in the area of particulate flow and particulate
(colloidal) interfacial phenomena, electrokinetics, flocculation, compressive and shear
rheology, hydrometallurgy and nanoparticle synthesis and dispersion. The industrial
focus of the research is primarily in the area of thickening, filtration and centrifugation of
minerals, water, waste water and other industrial sludges.

Peter leads an internationally recognised solid-liquid (sludge) separation group in the
Department and is a member of the Particulate Fluids Processing Special Research
Centre.

Professional Affiliations:

e President, Australian Society of Rheology

¢ Member, Royal Society of Chemistry, Division of Colloid and Surface Chemistry
e Member, Editorial Board, Colloids and Surfaces A

e Member, Editorial Board, Transactions of the Filtration Society

e Regional Editor, Journal of Dispersion Science and Technology

e Member, Australian Institute of Mining and Metallurgy

Honours/Awards:
e Faculty of Engineering, University of Melbourne, Teaching Excellence Award, 1999,
2000
e Frederick White Prize of the Australian Academy of Science, 2000
e Shedden-UBDE Award, 1998
e Grimwade Prize in Industrial Chemistry, 1993
e Invited Researcher, Kyushu Industrial Research Institute, Tosu, Japan, 1994, 1997
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Professional Experience:

e Head of Department (Current) - from January 2003

e Team Leader, Solid-Liquid Group, Particulate Fluids Processing Centre, University
of Melbourne - from 2000

e Reader, Department of Chemical Engineering, University of Melbourne -
1998 to 2002

¢ Research Fellow and Manager, Advanced Mineral Products, Special Research
Centre, University of Melbourne - 1991 to 2000

e Senior Research Scientist, ICI, UK - 1988 to 1991

Selected Recent Publications:

1.

10.

11.

12.

13.

“Investigation of adsorbed humic substances using atomic force microscopy”. Colloids
and Surfaces A: Physicochemical and Engineering Aspects, 248:17-23, 2004.
S. Assemi, P.G. Hartley, P.J. Scales and R. Beckett.

. “Adhesive forces between adsorbed anionic polyelectrolyte layers in high ionic strength

solutions”. Colloids and Surfaces A: Physicochemical and Engineering
Aspects, 247:19-25. 2004. K.E. Bremmell and P.J. Scales.

“The effect of alum dose on the consolidation behaviour of coagulated clay
dispersions”. Journal of Water Supply Research and Technology — AQUA,
53(8):545-552. 2004. D.R. Dixon, R.J. Eldridge, N.P. Le and P.J. Scales.

“Fundamental dewatering characteristics of potable water treatment sludges”. Journal
of Water Supply Research and Technology — AQUA, 53(1):29-36. 2004. P.J.
Harbour, N.J. Anderson, A.A. Abd Aziz, D.R. Dixon, P.H. Hillis, P.J. Scales, A.D.
Stickland and M.T. Tillotson.

“Effect of temperature on the dewaterability of hematite suspensions”. International
Journal of Mineral Processing, 73:269-279. 2004. J. Hulston, R.G. De Kretser
and P.J. Scales.

. “The fundamentals of wastewater sludge characterization and filtration”. Water

Science and Technology, 49(10):67-72. 2004. P.J. Scales, D.R. Dixon, P.J.
Harbour and A.D. Stickland.

. “Compressive rheology: An Overview”, Annual Rheology Reviews: 2003 (British

Society of Rheology) R.G. de Kretser, P.J. Scales and D.V. Boger.

“Chemical and physical control of the rheology of concentrated metal oxide
suspensions,” Chemical Engineering Science, 56: 2901-2920, 2001. Z. Zhou, P.J.
Scales and D.V. Boger,

“Rapid measurement of dewatering design and optimization parameters,” AIChE J,
47: 1758-1769, 2001. R.G. de Kretser, S.P. Usher, P.J. Scales, K.A. Landman and
D.V. Boger,

“Validation of a new filtration technique for dewaterability characterization,” AIChE J,
47: 1561-1570, 2001. S.P. Usher, R.G. de Kretser and P.J. Scales,

“The characterisation of slurry dewatering,” Water Science and Technology, 41: 9-
16, 2000. A.A.A. Aziz, R.G. de Kretser, D.R. Dixon and P.J. Scales,

“Insights into sample preparation for dielectric response measurements,” Colloids
and Surfaces A, 194: 271-286, 2001. A.S. Russell and P.J. Scales,

“Thickening” in Sludge into Biosolids, Processing, Disposal, Utilization,” IWA
Publishing, Colchester, UK, Chapter 17, pages 315-318, 2001. P.J. Scales, D Lester
and DR Dixon,
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Professor David Boger

B.S.Chem.Eng., Bucknell University
M.S.Chem.Eng., University of lllinois
Ph.D.Chem.Eng., University of lllinois

Laureate Professor

email: dvboger@unimelb.edu.au

Telephone: (61) 3 8344 7440

Fax: (61) 3 8344 6233

Room 111, Chemical & Biomolecular Engineering Building 2

Current Research Activities:
Environmental Engineering

e Waste Water Processing and Recycling
e Sustainable Technologies

Nano and Biomolecular Engineering
e Microfluidics
Materials and Minerals Engineering

e Hydrometallurgy
e Flow Process Modelling

David Boger has held positions in Chemical Engineering at both Monash University and
The University of Melbourne in Australia. He is one of three inaugural Laureate Professors
at the University of Melbourne; he holds the Chair of Chemical Engineering; he is the
Director of the Particulate Fluids Processing Centre (a Special Research Centre of the
Australian Research Council) and a Program Leader in the Cooperative Research Centre
for Bioproducts.

He is former Head of Chemical Engineering and Deputy Director of the Advanced
Mineral Products Centre; he is the immediate Past President of the Australian

Society of Rheology and was the Australian Delegate on the International

Committee on Rheology (ICR) from 1978 1983, and again from 1990-2004.

His research is in non-Newtonian fluid mechanics with interests ranging from basic
polymer and particulate fluid mechanics to applications in the minerals, coal, oil,

food, and polymer industries. From 1991-2002 Professor Boger was Chairman of

the Trade Waste Acceptance Advisory Committee, a group which advises the City

of Melbourne on industrial trade waste discharges to the trunk sewer system. He

held the position of BHP Billiton Fellow from 2000-2003.

Professional Affiliations:

e Fellow, Australian Academy of Science
e Fellow, Australian Academy of Technological Sciences and Engineering

e Member, Institute of Non-Newtonian Fluid Mechanics, The University of Wales
(Aberystwyth , Bangor and Swansea)

e Member, American Society of Rheology
e Member, Australian Society of Rheology (Immediate Past President)
e Member, British Society of Rheology
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Honours/Awards:

Annual Award of the British Society of Rheology "In acknowledgement of your
notable contributions to Rheology", 1983

Royal Society of Victoria Medal for Research, 1985

Fellow, Australian Academy of Technological Sciences and Engineering, 1989
Esso Award for Excellence in Chemical Engineering, 1991

Fellow, Australian Academy of Science, 1993

Pol Eureka Prize for Environmental Research, 1993

Australian Society of Rheology Medallion, 1994

Walter Ahlstrom Environmental Prize ($80,000) of the Finnish Academies of
Technology, 1995

1995 Alcoa (U.S.A.) Environmental Excellence Award

Special Chief Investigator Grant from the Australian Research Council, 1997-1999
CSIRO External Medal "for research excellence”, 1998

Flinders Medal and Lecture, Australian Academy of Science, 2000

2000 Chemeca Medal

2002 Victoria Prize

Anne and Eric Smorgon Memorial Award 2002 ($100,000 awarded in association
with the Victoria Prize)

K L Sutherland Memorial Medal 2002

2003 Clunies Ross National Science and Technology Award
Centenary Medal, 2003

Gold Medal of the British Society of Rheology, 2004

Professional Experience:

International consultant - having consulted for over 90 companies worldwide.
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