
p.22  CORROSION & MATERIALS August 2015 www.corrosion.com.au  p.23

CELEBRATING 60 YEARS • 1955–2015 

The ACA: Training 
to win the 
Corrosion fight
The founders of the Australasian 
Corrosion Association (ACA) recognised 
that corrosion would only be beaten 
through the coordinated efforts of 
industry and academia working together 
to study the causes and remedies of all 
forms of material degradation. In his 
1958 address—published in full in the 
previous edition—Milton Speedie 
stated that “What is more important 
in my view is the need to stimulate 
continual improvement in the 
education of engineers...so leading 
to a better standard and wider scope 
of corrosion protection.”

As a result, the training and education 
of engineers and scientists in the field 

of corrosion has changed over the years. 
To help achieve this, part of the remit 
of the Association is the development 
and presentation of training courses 
and technical seminars. The level of 
the courses ranges from introductory 
for teaching people new to the industry 
about the fundamentals of corrosion 
through to advanced for continuing 
professional development for 
experienced technicians and engineers.

Research into all aspects of corrosion 
has been conducted at private 
laboratories and public institutions for 
many years by a great many people, 
but corrosion education in Australia 
is generally considered to have started 
with the work of Percival Faraday 
Thompson, who is often referred to 
simply as 'PFT' within the industry. 
Thompson began his Australian 
career when, in 1906, he took up a 
lectureship at the institution that 
would become RMIT.

During the early decades of the 20th 
Century, ad hoc short courses had been 
run in conjunction with the ACA by 
colleges and universities in Brisbane, 
Auckland, Melbourne, Sydney and 
Perth, but it was not until the 1970s 
that there was concerted effort to get 
consistency and coherence between 
all the courses offered by institutions 
throughout the region. “It was a huge 
task to co-ordinate public colleges 
and universities, private companies 
and government bodies,” said Les 
Boulton, Principal Consultant at his 
own corrosion management company 
in Auckland and Life Member of the 
ACA. “All this was made more difficult 
by the tyranny of distance. They were 
spread from the Indian Ocean to the 
Pacific and we had no mobile phones or 
Internet back then.”

In addition to supporting training 
by other organisations, the ACA also 
hosts an extensive range of its own 

60 years on, the ACA 
still fights the good fight
As our Association starts its seventh decade, it is interesting to reflect on the achievements 
and advances the ACA has made in the continuing fight to minimise the impact of corrosion.

courses and events throughout the 
year, sometimes running four or five 
different courses in the one month at 
locations in both Australia and New 
Zealand. Several of the courses form 
part of the education requirements if an 
engineer or technician wants to attain 
accreditation by the ACA as a Certified 
Corrosion Technician and Technologist.

While Australia and New Zealand have 
been at the forefront of a large amount 
of corrosion research, the countries do 
not have the population to support 
formal, tertiary-level corrosion engineer 
courses. Professor Brian Cherry, 
from the Faculty of Engineering at 
Monash University, Melbourne, said 
“In contrast, Cambridge University 
appointed a Reader in Metallic 
Corrosion in the late 1930s.” However, 
today there are at least a dozen 
university research schools offering 
corrosion studies at an advanced level 
(Masters and Doctorates) which offer 
higher degree training to Australasian 
students and an increasing number of 
international students.

One major area of research and training 
is cathodic protection (CP). While CP 
had been known about since the early 
1800s, it wasn't until the middle of 
the 20th Century that scientists and 
engineers were seriously studying the 
processes involved and applications of 
the technology, but there were still no 
formal courses in the subject. Wayne 
Burns, Director of Anode Engineering in 
Brisbane, stated that in the mid-1980s, 
“there was no way for corrosionists 
to become formally trained in the art 
of cathodic protection.” To remedy 
this, the ACA organised a group of 
CP specialists from many disciplines 
to begin drafting the first CP courses 
which have become one of the 
mainstays of the Association's education 
and training program.

Dissemination of information about 
the principles and practice of corrosion 
and protection has been supported 
by the preparation and publication 
of Standards by the Association. 
Cathodic Protection is one of the many 
issues that ACA members have been 
particularly concerned with as part of 
their service on Standards Committees.

Another area of corrosion research 
that developed during the latter half 
of the 20th Century involved plastics. 
Members of the ACA have been at 
the forefront of this research and 
have developed some of the definitive 
texts on the subject, including Arthur 
Kennett's ‘Degradation of Plastics’ that 
was published in 1984.

In Australia, there used to be 
approximately 300 independent testing 
labs in Australia but this number has 
dropped to closer to 10 today. Bill 
McEwan, Associate, CTI Consultants Pty 
Ltd and Honorary Life Member of the 
ACA added “When I joined the Board of 
Works in the 1960s it, and most other 
government departments, had their 
own research divisions but these have 
now all been closed down.” Staff at the 
labs would often discuss corrosion issues 
at conferences, but with the closure of 
many labs, the ACA's training courses 
on particular subjects have effectively 
filled the knowledge transfer gap.

Many of these research departments 
were part of the network of institutions 
that provided the training in different 
aspects of corrosion. In addition to 
training their own staff, they were 
often open to anyone else interested in 
the subject. 

Despite the closures and consolidations 
—and other restrictions—the ACA 
continued to support the research 
and education. “The Association 
had something special going for 
it,” Boulton added. “Dedicated and 
disciplined people who really cared 
about beating corrosion.”

As an adjunct to its training courses 
and technical seminars, the ACA also 
sponsors publication of a number 
of text books and journals. In 1965, 
Gordon Langslow, a teacher at the 
Auckland Technical Institute, published 
a booklet entitled “Fundamentals 
of Metallic Corrosion” that became 
the standard text used by schools in 
Australia and New Zealand for many 
years. Despite becoming out-dated, 
the continuing demand for the book 
prompted the ACA to commission a 
revised edition that was prepared by 
Les Boulton and Graham Wright and 
published by the ACA in 1979. 

Association members originally 
published papers in a commercial 
magazine called ‘The Australian 
Corrosion Engineer,’ but in 1976 
the ACA established its own 
journal “Corrosion Australasia.” 
This was first edited by John 
Moresby who was succeeded in the 
late eighties by Graham Sussex. The 
Association's own journal developed 
further through the 1990s, under the 
direction of David Whitby, to become 
the ‘Corrosion and Materials’ that you 
are reading now.

In addition to printed material for 
teaching purposes, the ACA New 
Zealand branch produced a film titled 

‘The Corrosion Problem’ in 1980 as part 
of the celebrations for the Silver Jubilee 
of the Association in 2005. This film, as 
well as one titled ‘Turning Back Time’ 
continue to be a useful training aids for 
engineers and technicians.

The ACA has been, and continues to 
be, a hub for discourse and discussion 
for corrosion workers in Australia and 
New Zealand and their counterparts 
around the world. Boulton stated that 
several members of the Association 
have also become accredited lecturers 
for some of the certificate courses 
offered by the American-based 
organisation, NACE International, 
which was originally called the 
National Association of Corrosion 
Engineers. This recognition allows 
the ACA to offer some of the courses 
offered by NACE International without 
the expense for attendees having to 
travel to America for the training.

The ACA continues to work with 
industry and academia, to support 
research into all aspects of corrosion, to 
develop an extensive knowledge base 
that supports best practice in corrosion 
management. Through this process, 
the Association ensures all impacts of 
corrosion are responsibly managed, the 
environment is protected, public safety 
enhanced and economies improved. 

With thanks to Wayne Burns, Brian 
Cherry, Bill McEwan and Les Boulton for 
their contribution to this article. 
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THE P F THOMPSON 
MEMORIAL LECTURE
Dr Edmund C Potter, after which the 
Corrosion Clock at the ACA Conference 
is so named, delivered the first 
P F Thompson Memorial Lecture 
in 1971 (Figure 5), and it has been 
delivered every year since, refer Table 1.

Year Location Memorial 
Lecturer

1971 Melbourne Dr Edmund 
Potter

1972 Adelaide Brian Casling

1973 Brisbane *

1974 Hobart Prof H Muir

1975 Sydney **

1976 Auckland Prof A L 
Titchener

1977 Newcastle *

1978 Melbourne J W Thompson

1979 Perth ***

1980 Adelaide Prof Mattsson

1981 Brisbane Prof L E Lyons

1982 Hobart J C Scully

1983 Sydney Prof G R 
Wallwork

1984 Rotorua Dr Graham 
A Wright

1985 Newcastle Prof E O Hall

1986 Adelaide Dr Graeme Kelly

1987 Melbourne Prof Brian 
Cherry

1988 Perth Dr Ian MacLeod

1989 Gold Coast Brian Byrne

1990 Auckland Dr John Duncan

1991 Sydney Jerry McAuliffe

1992 Hobart Graham 
Robilliard

1993 Newcastle Les Boulton

1994 Adelaide Dr David 
Nicholas

1995 Perth Dr Peter Farinha

1996 Melbourne Prof Brian 
Cherry

1997 Brisbane Dr Paul 
Schweinsberg

1998 Hobart Prof Brian 
Cherry

1999 Sydney Dr Bruce Hinton

2000 Auckland Dr Tony Betts

2001 Newcastle Brian Martin

2002 Adelaide Dr Ian MacLeod

2003 Melbourne Mark Weston

2004 Perth Robert de Graaf

2005 Gold Coast Dr Bruce 
Ackland

2006 Hobart Ivan Baxter

2007 Sydney Fred Salome

2008 Wellington Keith Lichti

2009 Coffs 
Harbour

Prof Robert 
Melchers

2010 Adelaide Dennis Richards

2011 Perth Dr Ian MacLeod

2012 Melbourne Dr Graham 
Sussex

2013 Brisbane Arthur Austin

2014 Darwin Warren Green

Eminent Australasian corrosion 
practitioners and researchers who 
have delivered the lecture include 

Greig Wallwork (in 1983), Graham 
Wright (in 1984), Graeme Kelly (in 
1986), Brian Cherry (in 1987), Ian 
MacLeod (in 1988), John Duncan (in 
1990), Les Boulton (in 1993), David 
Nicholas (in 1994), Peter Farinha (in 
1995), Paul Schweinsberg (in 1997), 
Tony Betts (in 2000), Brian Martin (in 
2001), Bruce Ackland (in 2005), Rob 
Melchers (in 2009) and Graham Sussex 
(in 2012). It is not by coincidence that 
many of these eminent PFT Lecturers 
have also been past ACA Presidents, 
Operations Committee Members, 
Branch Presidents, Corrosion & 
Materials Journal Editors and Associate 
Editors, Conference Paper Reviewers, 
etc. This is a clear demonstration 
of their giving something back to 
the corrosion profession. As a form 
of appreciation, the ACA have also 
afforded many of these past PFT 
Lecturers Life Membership not just for 
their contributions to the practice of 
corrosion and the research thereof but 
also as recognition of their volunteer 
contributions to the ACA.

The gaps in Table 1 are not because 
the PFT Lectures were not given, but 
because in those days hard-copies only 
of proceedings were produced and 
there are no copies of the proceedings 
for the 1972, 1973, 1975, 1977 & 1979 
Conferences in the ACA Library.

The 1978 P F Thompson Lecturer is 
significant. J W Thompson, John (Jack) 
Thompson, was the eldest son of PFT. 
Like his father, J W Thompson was also 
a metallurgist. It was Jack Thompson’s 
eldest son Graham Thompson (also a 
metallurgist) that was entrusted with 
PFT’s files and from which so much 
more information on PFT has been able 
to be gleaned. 

THE CAREER OF P F THOMPSON
In 1906 at age 20, P F Thompson was 
appointed to lecture chemistry at the 
Melbourne Working Men’s College 
(now RMIT University), (Figure 2). 
He published his first scientific paper in 
1912. In 1918 he moved to Melbourne 
University. At this time, research as 
a university activity was still in its 
infancy and most academics spent 
much of their time on ‘scholarship’ 
and teaching, but PFT continued his 
experimentation, much of it involving 
electrochemistry. In 1925, he became 
President of the Society of Chemical 
Industry of Victoria and published 
his evidence attributing the passivity 
of stainless steels in certain aqueous 
media to a surface film of mixed oxides. 

In 1928 PFT was promoted to Senior 
Lecturer, (Figure 3), and in 1932 was 
Acting Professor of Metallurgy.

In the early 1940’s PFT returned to 
Melbourne Working Men’s College 
and in 1942 joined the Division 
of Aeronautics at the Council for 
Scientific and Industrial Research 
(CSIR), (the forerunner of the CSIRO), 
where he worked for the RAAF on 
corrosion problems related to the 
cooling water for Spitfire aircraft 
engines. Potter (1972) reports that 
Thompson pursued and advised 
upon a wide variety of corrosion and 

metallurgical problems with enviable 
success whilst at CSIR. He preferred 
investigation to administration, and 
remained a keen student-examiner and 
critic in the subjects he had taught 
at Melbourne Working Mens College 
and Melbourne University for over 
30 years. It is interesting that the CSIR 
Division of Aeronautics later became 
the Aeronautical Research Laboratory 
(ARL) and then the Defence Science and 
Technology Organisation (DSTO).

Nearly 50 years after P F Thompson’s 
death, the aircraft corrosion related 
work initiated by him at ARL in 1949 

P F Thompson – Australia’s 
Pioneer in Corrosion 
Research and Education
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Percival Faraday Thompson (P F Thompson, PFT), (1885-1951), (Figure 1), a metallurgist 
and chemical analyst, is widely considered as Australia’s pioneer in corrosion science and 
education. Each year at the annual ACA Conference, the P F Thompson Memorial Lecture 
is  presented  by  a  person  who  has  made  a  most  significant  contribution  to  corrosion 
science  and  engineering  in  Australia.  While  each  presenter  usually  gives  a  few  details 
of  the work of PFT for the benefit of Conference attendees,  the entire body of his work 
and details about his life are not provided due to the limitations on the lecture duration. 
A review of Thompson’s life and some of his work is available in the ‘Australasian Corrosion 
Engineering’ publication which was the ACA publication in the early 70s, and is one of the 
precursors to the current ACA publication Corrosion & Materials (Potter, 1972). However 
this  publication  is  not  widely  available  to  the  ACA  membership,  and  certainly  not  in 
electronic format. The purpose of this paper is to provide readers with some of the history 
of  the  PFT  Lecture,  and  to  acquaint  readers  of  ‘Corrosion & Materials’  and  the  broader 
corrosion  prevention  community  with  the  breadth  of  the  scientific  work  of  PFT  and  his 
enthusiasm for describing corrosion science through practical public demonstrations of 
experiments of the basic principles of corrosion.

Figure 1. P F Thompson, circa 1949 . 
(courtesy of Graham Thompson, 
eldest grandson of PFT)

Table 1. The List of P F Thompson Lecturers since 1971.

Figure 2. Melbourne Working Men’s College Chemistry Laboratory, circa 1914  
(courtesy of RMIT Archives).

Figure 3. G.B. O’Malley (Demonstrator), A.J. Roennfeldt (E.Z. Co Research), E.G. Thurlby 
(Bage Scholar), Professor J.N. Greenwood, P F Thompson, Melbourne University, 1927 
(courtesy of Graham Thompson).

W K Green1 & B R W Hinton2

1Vinsi Partners, Sydney and Deakin University, Melbourne, 
2Monash and Deakin Universities, Melbourne

*no details found **(was ICMC 6) ***1st Asian Pacific Corrosion Control Conference
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1932. He announced that the definition 
of corrosion was “the dispersion and 
waste of the useful solid metal by 
conversion into a useless compound 
which may or may not be retained on 
or near the metal remaining”. 

He stated that corrosion is “a matter 
which has primarily concerned the 
engineer, but the paucity of his training 
in chemistry and electrochemistry 
has been a stumbling block to a better 
understanding of its mechanism”.

This is a very entertaining paper to 
read. It sets out the electrochemical 
nature of corrosion, the role of anodes 
and cathodes, the hydrogen evolution 
reaction and the oxygen reduction 
reaction. He describes in great detail 
an experiment involving the corrosion 
of a piece of iron in a jelly containing 
potassium chloride, and how the 
visual formation of the various 
corrosion products of iron (with 
different colours) form as the ferrous 
irons come into contact with hydroxyl 
ions, then the oxidation of the ferrous 
ions to ferric ions and the formation of 
ferric hydroxide.

In conclusion PFT indicated that the 
way to prevent corrosion was to (i) 
Exclude water from the metal surface, 
(ii) Avoid differences in potential, (iii) 
Avoid depolarisation of the metal by 
excluding oxygen, (iv) Form protective 
films at an anode site, and (v) Reduce 
hydrogen ion concentration by the 
addition of alkali. This advice remains 
correct to this day.

Corrosion of Chemical Lead 
(Thompson, 1932e)
In the 1930s, the chemical resistance 
of lead and its ease of fabrication made 
it a metal with potential for use in 
various process industries, in particular 
the manufacture of sulphuric acid. 
PFT therefore studied the corrosion 
behaviour of lead in that acid. It 
was known that iron as an impurity 
in lead would induce corrosion. He 
considered that the measurement of 
electrochemical potential with time 
could be a means of identifying suitable 
corrosion resistant lead samples. He 
measured the potential of three lead 
alloys containing 0.00026, 0.00036 
and 0.0007% iron in 63% sulphuric 
acid solution. Unfortunately, his 
work showed no correlation between 
potential and iron content. He used 
a spot test to identify the presence of 
iron on the surface of the lead samples, 
but not the location of the iron, which 
he thought to be at grain boundaries. 
However this test was not quantitative. 

Corrosion of Metals: The Effects 
of Electrolysis and Oxidation 
(Thompson, 1934c)
This paper is a presentation PFT 
gave to the Victorian Institute of 
Refrigeration in 1934. Even in those 
days as now, there was concern over 
the cost of corrosion. He informed the 
audience that “It has been estimated 
that 6,000,000,000 pounds is spent 
annually to replace the wastage by 
corrosion and on anti-corrosion 
devices”. The audience were told that 
the corrosion of iron is inevitable 
in the presence of an environment 
to revert to its original form of iron 
oxide. He introduced the audience 
to the concept of the formation of 
local anodes and cathodes on a metal 
surface when exposed to a corrosive 
environment, and how the presence 
or absence of oxygen at the cathode 
and local pH changes affect the rate 
of the anodic and thus the corrosion 
reaction. It was during this lecture 
that PFT first discussed the concept 
of passive films of oxides of atomic 
thickness forming on metal surfaces 
under specific conditions, and the 
ability of such films to affect the 
initiation of corrosion. 

Lubrication and Corrosion 
(Thompson, 1935)
This paper was the result of an 
investigation by PFT of corrosion of a 
crank pin in a large refrigerator. The 
contacting bearing surface between 
the pin and its journal was supposedly 
lubricated. The lubricating oil was 
meant to prevent water from coming 
in contact with the metal surfaces, 
where it could cause corrosion of the 
bearing surfaces. In order to prevent 
water access, PFT reasoned that a 
substance should be added to the 
oil which would lower the surface 
tension of the oil to below that of 
the surface tension of the water, and 
that such a substance should contain 
polar groupings. He investigated the 
surface tension of a number of oils with 
various additions of fatty acids which 
contained those groupings. He found 
that Lanolin contained certain polar 
groupings which gave it the power to 
exclude water and thus to promote 
a better bond between the oil and 
metal. He suggested that in general oils 
with good lubricating properties and 
with good water displacing properties 
could be designed to provide not 
only lubrication but also corrosion 
protection. Although he warned that 
some fatty acids may not be suitable for 
use in this application because of their 
reactivity with the gases used in the 
refrigeration process. 

Corrosion of Metals (Thompson, 1943)
Eight years later PFT gave another 
lecture to the Victorian Institute of 
Refrigeration in the Metallurgy School 
of the Melbourne Technical College. The 
content of that lecture was consequently 
published in Refrigeration, Cold Storage 
and Air Conditioning. He began by 
addressing the audience as follows “I 
am not going to deal with your troubles 
specifically, since you will realise that 
when the principles of corrosion are 
understood, you will have no difficulty 
with your own troubles”! He then 
proceeded with a lecture to make those 
principles better understood.

The lecture included various examples of 
corrosion which included components 
of refrigerator compressors, nails 
from ancient artefacts, and a piece 
of stainless steel which had corroded 
in tap water. The last example, PFT 
claimed “shattered the illusion as to 
the impeccable nature of stainless 
steel”. The types of corrosion were 
outlined, and the thermodynamic basis 
of corrosion was summarised. He used 
elaborately hand drawn diagrams to 
illustrate the corrosion of a metal in 
the presence of oxygen, “oxygen- water 
type corrosion” as he termed it. He 
contended that the “corrosion problem 
had been solved during the last few 
years by the application of many of the 
ideas he had been discussing, and it 
remained one of the mysteries as to why 
chemists, presumably understanding the 
laws governing electrolysis ever came to 
regard corrosion as a problem”!

Failure of an Hydraulic Brake System 
(Thompson, 1945)
During his time at the CSIR, PFT carried 
out many failure investigations. This 
one involved the failure of a component 
in a truck braking system. The piston in 
the brakes was made from an Al-Cu-Zn-
Si die cast alloy. A rubber plunger in the 
system had failed due to degradation 
by the brake fluid. This had allowed 
water to enter the brake fluid, and 
had subsequently caused corrosion of 
the piston. The pitting and build-up 
of corrosion product had seized the 
piston and the brake failed. PFT using a 
combination of potential measurements 
and metallography showed that severe 
corrosion could occur in an apparent 
mild environment of brake fluid and 
water. He advised that a more corrosion 
resistant alloy should be considered for 
this application in future.

Some Aspects of the Corrosion of 
Aluminium (Thompson, 1946a)
Because of his work at CSIR Division 
of Aeronautics, PFT was interested 

is still continuing at DSTO. It says 
something about his foresight, that he 
knew it was important to establish such 
a capability within the old Department 
of Supply. Defence aviation has clearly 
been the beneficiary of P F Thompson’s 
foresight and legacy. 

P F THOMPSON - RESEARCH
From an examination of P F 
Thompson’s published reports and 
papers, it is possible to appreciate the 
diverse range of scientific research 
in which he was involved at various 
stages of his career. Thompson was 
also a well-respected consultant and 
a highly sought after lecturer by 
professional groups. His publications 
and lecture transcripts indicate that he 
was not afraid of changing direction 
in a particular line of research and he 
delighted in a scientific challenge.

When Thompson began to publish his 
work, he was primarily interested in 
analytical chemistry, mineral dressing 
and assaying, and over the years he 
became more interested in corrosion. In 
the following section the publications 
of Thompson are summarised, with his 
work on analytical chemistry briefly 
and his work on corrosion in more 
detail. The reports and papers of PFT are 
a delight to read. They are well written, 
easy to understand and show excellent 
use of the English language. Electronic 
copies of all publications are available 
from the authors and from the ACA.

Analytical Chemistry
In a very informative and entertaining 
paper written in 1934 (Thompson, 
1934a) PFT traced the development 
of analytical chemistry from the work 
of ancient alchemists in the Greek 
and Roman eras, to the efforts in the 
middle east by Persians and Arabs, 
the discoveries of Boyle, Priestley and 
Cavendish and the potentiometric 
techniques of Bottger in the late 
19th century. 

He strongly argued against adoption 
of standard methods of chemical 
analysis and was sceptical of the 
use of machines for automatic and 
mechanical analysis (Thompson, 
1932a). His view was that “standard 
methods indicate a loss of that 
independence of thought which 
should be the most sacred possession 
of the professional man”. PFT was 
always keen to deliver lectures to 
learned society members on a range 
of topics, an example of which is his 
lecture to the Victorian branch of 
the Australian Chemical Institute in 
1930 on “A Sense of Proportion in 

Analytical Chemistry” (Thompson, 
1930). This lecture was about sampling 
techniques to ensure representative 
proportions of all constituents are 
taken from samples of ores, chemical 
mixtures etc., the use of significant 
figures and the consistency of use of 
scientific units in written documents.

PFT also developed and published 
new techniques for chemical analysis 
(Thompson, 1926), as well as new 
indicator formulations for use in 
chemical analysis (Thompson, 1931a 
and 1933a).

Mineral Processing and Assaying
During his time at the University of 
Melbourne and later at CSIR, PFT 
developed an interest in mineral 
processing and assaying. These 
interests lead to his development of 
a new volumetric method for the 
determination of iron (Thompson, 
1922), a new rapid technique for 
determining the levels of lead in 
ore samples (Thompson, 1929), 
and a method of using potassium 
hydroxide as a fusion agent for use 
in nickel crucibles when assaying 
pyritic ores for sulphur and antimony 
(Thompson, 1932b). This method 
allowed lower temperatures to be 
used as the melting temperature 
of potassium hydroxide is 380°C. 
In 1934, Thompson reviewed the 
principles of flotation and ore dressing 
(Thompson, 1934b). 

He was always keen to optimise the 
gold winning process from ores, 
and in 1933 he published a paper 
that described the influence that 
telluride solubility has on that process 
(Thompson, 1933). Much later in his 
career at CSIR, he put his considerable 
electrochemistry knowledge to use to 
explain the mechanism through which 
gold is dissolved from cyanide solutions 
(Thompson, 1947) when he contributed 
on the subject to the General Meeting 
of the American Electrochemical 
Society in April 1947 (Potter, 1972). 
He was to show that the “dissolution 
of gold in the presence of cyanide and 
oxygen was “… an electrochemical 
process essentially similar to corrosion” 
(McCarthy 2001). One of the other 
contributors at the 1947 American 
Electrochemical Society meeting was 
U R Evans (1889-1980) of Cambridge 
University fame, the publisher of several 
corrosion science books and described 
in the Biographical Memoirs of Fellows 
of the Royal Society as the “Father of 
the modern science of corrosion and 
protection of metals”. Both Thompson 
and Evans had their respective papers 

presented by distinguished American 
proxies and, not leaving their home 
countries, the two men never met. They 
certainly knew each other, however 
(Potter, 1972).

PFT developed a new high 
temperature furnace which could 
reach temperatures of 1600°C in a few 
minutes. The standard muffle furnace 
used for assaying in those days took 
considerable time to reach a maximum 
of 1200°C. The rapid rise to the higher 
temperatures was achieved using ash 
less gas carbon as a fuel in conjunction 
with blasts of air provided by an 
electric motor. This was a revolutionary 
approach and resulted in more rapid 
assaying of ores (Thompson, 1932c). 

In assaying, the maintenance 
of furnaces and refractories in 
particular is very important. PFT 
reviewed refractories and their uses in 
a paper delivered to the Melbourne 
University Metallurgical Society and 
published in 1931 (Thompson, 1931b). 
In that paper he discussed the nature 
and properties of refractories, the 
physical changes they undergo during 
heating and cooling, their reaction 
with various gases, and methods 
for testing their high temperature 
mechanical properties. In the 1930s 
the study of ceramic as a material was 
in its infancy. PFT concluded his paper 
by saying, “one may be sure that in 
time a fuller understanding, rivalling 
that of metals will grow out of the 
slough of empiricism in which the 
study of refractory materials has long 
been struggling”.

Corrosion
P F Thompson began to publish on 
the topic of corrosion in 1932. Many 
of his publications were transcripts of 
his lectures to various learned societies. 
Thompson’s view at the time in 1932, 
was that the engineering community 
was largely ignorant about the nature 
and mechanisms of corrosion. To quote 
PFT, “Around no subject of technical 
interest have prejudice and wrong 
thinking in the past, so wrapped a web 
of obscurity as that of the corrosion of 
metals” (Thompson, 1932d).

In the following section, the detailed 
summaries of the published corrosion 
work of PFT are presented in 
chronological order.

Corrosion of Metals (Thompson, 1932d)
The quotation in the previous 
paragraph was the opening statement 
of PFT’s lecture to the Australasian 
Institute of Mining and Metallurgy in 
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Methods for Assessing the Corrosion of 
Iron in Soils: Preliminary Experiments 
(Thompson and Lorking, 1956a)
This work used measurements with 
platinum electrodes to show that the 
potential of neutral sandy soils varied 
from +0.2 V under aerated conditions 
to -0.5 V under deaerated conditions. 
Using those potential measurements, 
the authors were able to deduce the 
depths of boundaries between aerated 
and deaerated soils. With similar 
measurements using iron electrodes 
and by measuring the currents between 
the electrodes placed at various depths, 
they showed that it was possible to 
determine the likelihood of corrosion 
occurring at these depths and the 
effectiveness of protective treatments 
on steel. The maximum corrosion 
in sandy soils, due to large-scale 
differential potential, was found at 
depths between 300 mm and 600 mm. 
Corrosion lessened with increasing 
depth, being negligible at 1500 mm. 
Rainfall did not affect the potentials but 
some increase in differential currents 
occurred at 300 mm and 600 mm 
with increased rainfall. The maximum 
current obtained between the electrode 
at 300 mm and those buried at lower 
levels confirmed the belief by the 
authors that the maximum amount 
of O2 for the cathodic reaction exists 
at 300 mm. They were of the opinion 
that the O2 concentration may be 
appreciable to a depth of 3000 mm in 
sandy soils, to 1200 mm in clay soils, 
but is not sufficient to support corrosion 
below 600 mm. 

Some Aspects of the Corrosion Processes of 
Iron, Copper, and Aluminium in Ethylene 
Glycol Coolant Fluids (Thompson and 
Lorking, 1956b)
The reason for this work was to 
develop an understanding of how the 
triethanolamine phosphate (TEAP) 
inhibitor used for glycol-water coolants 
used in aircraft radiators inhibited 
corrosion. There was some thought 
at the time that this inhibitor may 
actually cause corrosion. The authors 
measured corrosion potentials of 
aluminium, iron, and copper, the 
principal metals in coolant systems, in 
glycol-water solutions with and without 
the inhibitor using a microelectrode 
method described in an earlier 
publication. Weight loss tests were 
also carried out in order to determine 
the effects of inhibitor addition on 
corrosion rates. From the results the 
authors concluded that TEAP caused 
accelerated corrosion of the copper 
by stabilising the copper cations in 
solution. These cations were then able 
to diffuse through the glycol water 

mixture to aluminium and iron surfaces 
where copper deposited and induced 
corrosion of both metals. 

The sections above demonstrate 
PFT’s ability for innovative thinking, 
and the volume and breadth of his 
research indicate that he was able to 
apply that level of thinking to many 
different fields of scientific endeavour. 
Most importantly he was able to 
effectively communicate those ideas 
through public lectures, scientific 
demonstrations and publications. 

PERSUASIVE IMPACT 
OF EXPERIMENTS
Thompson, like Evans, knew the 
persuasive impact of simple practical 
experiments in the corrosion field and, 
with the eager help of his sons and 
daughters, developed ways of presenting 
corrosion phenomena to audiences, 
both students and professional, (Figure 
4). He had 7 children – 4 sons and 3 
daughters, so he had plenty of eager 
help. Interestingly 3 of his children 
became metallurgists, another became 
a “process engineer” and another a 
“design engineer”.

Magnesium alloys have been used 
widely in the aircraft industry 
mainly for gear box and generator 
housings, predominantly because 
of their low density and the weight 
savings. However, their use also 
presents an enormous problem, 
because magnesium alloys are very 
susceptible to corrosion especially in 
marine environments. P F Thompson 
was always keen to demonstrate to 
his students the basic principle of 
corrosion, and one of his favoured 
live experiments was to show 
that hydrogen evolution is an 
accompanying cathodic reaction to 

the dissolution of metals. A simple 
experiment is to take some magnesium 
alloy and immerse it into a solution 
of sodium chloride. Within minutes 
bubbles will be observed coming from 
the alloy. This is hydrogen gas which is 
being evolved at cathodic sites on the 
alloy surface. An experiment similar to 
this was a favourite of Thompson.

Thompson’s love for simple practical 
experiments is the reason why the 
P F Thompson Memorial Lecture at 
ACA Conferences always contain 
experiments or demonstrations. 
The first P F Thompson Lecture by 
Ed Potter in 1971, (Figure 5), included 
a demonstration in Thompson’s 
style, of the film passivity of a 
13% chromium steel, (Figure 6).

MICHAEL FARADAY
The second name of P F Thompson 
is also important when it comes 
to electrochemistry. When his 
parents chose the name Faraday, 
were they wanting their son to be 
an experimentalist and corrosion 
scientist? More likely they were 
reflecting sentiments of a time when 
great scientific achievements of men 
like Michael Faraday (1791-1867), 
(Figures 7 and 8), still caught the 
imagination of the public, (Figure 9).

in preventing corrosion on aircraft 
components. In this paper he discussed 
the protective nature of the oxide film 
that forms on aluminium alloys. He also 
outlined how that film could self-repair 
in the presence of oxygen and water 
through the formation of aluminium 
oxide/hydroxide. He showed using 
potential versus time curves for 
aluminium in a glycol water solution 
that in the absence of oxygen, corrosion 
can take place with hydrogen evolution 
as the accompanying cathodic reaction. 
He drew attention to the possibility of 
these conditions developing in close 
fitting aluminium surfaces as in joints 
on aircraft structures which are subject 
to fretting and chaffing.

The Corrosion of Metals – Metal in 
Aircraft Engine Cooling Systems 
(Thompson, 1946b)
In a sense, this report by PFT 
gathered together all of his thoughts 
on corrosion and its prevention at 
the time of 1946. His aim with this 
report was to “put the results from 
his investigations into a more or less 
readable form for the benefit of all 
concerned with corrosion problems”.

The report outlined how electrochemical 
techniques can be used to understand 
and solve corrosion problems, and the 
parameters controlling the corrosion 
process. In this report PFT discussed 
the breakdown of the protective oxide 
film on the corrosion of aluminium. 
He introduced what he termed a 
“Corrosion Chart” for aluminium, 
which summarised the areas of 
stability of the oxide film as a function 
of electrochemical potential and 
temperature. Charts such as this were 
very advanced thinking for the times.

PFT concluded by stating that in 
relation to engineers, it was difficult 
for them to not to have anything 
but misconceptions regarding 
corrosion, largely because of the very 
little knowledge they were given in 
relation to the electrochemical basis 
of corrosion. At the time engineers 
were very quick to look for sources 
of acid to blame for corrosion when 
the availability of oxygen and the 
accompanying electrochemical 
reduction of oxygen to hydroxyl 
ions was the most active agent in 
the corrosion process. This was a 
continuation of the message he was 
sending to engineers back in 1932.

Corrosion of Condenser Tubes 
(Thompson, 1950, Parts 1, 2 and 3)
As part of his consultancy work at CSIR, 
PFT was engaged by Victorian Railways 
to investigate the failure of condenser 

tubes in the then new 34 megawatt 
turbo generator at the Newport A 
Powerhouse Station in Melbourne. 
The condensers were multi tubular 
cooling devices used in steam power 
plants in the 1940s. As a result of this 
investigation, CSIR and PFT undertook 
a lengthy research program which 
produced three large reports dealing 
with the corrosion of copper based 
alloys from which condenser tubes were 
typically made. 

Part 1 of his report of this investigation 
covered the electrochemical 
characterization of the copper, zinc, 
brasses, Admiralty Brass, Aluminium 
Brass and Muntz Metal. This work 
looked at how the electrochemical 
potential of these alloys and the visible 
corrosion behaviour changed with time 
in various waters over a temperature 
range from 20 to 100°C. The report also 
investigated the effects of “impingement 
corrosion” as it was termed in the day, 
or the result of a corrosion environment 
and the impact of a stream of bubbles 
on the oxide film on these metals.

In Part 2, the report outlined the results 
of PFT’s study on the effects of cuprous 
ions in the water and the effects of NaCl 
concentration on the corrosion of those 
copper based alloys. He found that 
cuprous ions had sufficient oxidising 
power to corrode brass in particular.

In one of the very early studies of 
microbiologically influenced corrosion 
(MIC), PFT in Part 3 of his report 
investigated the effects of deposits 
of organic matter and the bacteria 
they contain on the corrosion of the 
copper based condenser tube alloys. 
The organic matter included seaweed, 
mussel, crab, and prawn segments 
generally found in the condenser tubes 
at the power station. This report also 
looked at the effects of grain boundaries 
in the microstructure of the alloys on 
susceptibility to localised corrosion, 
in particular how the grain boundary 
chemistry affected susceptibility. 

This work on the corrosion of copper 
based alloys produced an enormous 
volume of data and knowledge. 
However, because it was never published 
in the open literature it has never really 
been appreciated and referred to by the 
wider corrosion science community.

The Fundamentals of Corrosion of 
Metals under Stress: Aluminium 
(Thompson, 1950)
At the time of publication of this report, 
“the old idea that the intrinsic tendency 
of a metal to ionise was materially 
increased by stress” was used to explain 

the phenomenon of stress corrosion 
cracking (SCC). PFT was of the belief 
that it was the electrochemical process 
taking place on the metal surface 
which lead to stress corrosion. He 
monitored the potential of aluminium 
specimens with time with and without 
increasing levels of stress. He observed 
negative transient excursions in 
the potential with increasing stress, 
with the frequency increasing as the 
fracture stress approached. The effects 
on these transients of aeration and 
deaeration in tap and salt water, and 
the effects of aluminium strength 
level were also studied. PFT postulated 
that the negative transients were due 
to rupture or breakdown of the oxide 
film on the specimen surface. Film 
regrowth was indicated by the potential 
curve becoming more positive. He 
proposed that SCC initiation was the 
result of dissolution of aluminium 
at grain boundaries where oxide and 
undisclosed ions concentrated, and that 
the applied stress opened up cavities 
at these locations where corrosion 
progressed by differential aeration. 
He concluded from the studies that 
stresses are only contributory factors 
in so-called ‘stress-corrosion.’ These 
observations proved to be important in 
the future mechanistic understanding 
of SCC. 

This work is another example of the 
forward thinking by PFT at the time. 
Unfortunately, this work was never 
cited in the open literature during 
discussions on SCC. Several authors 
since have shown the effects of stress 
on potential. The lack of recognition 
of this work is probably due to the fact 
that it was only ever published as an 
Aeronautical Research Laboratory Note. 

Filiform Corrosion Products on Iron 
Immersed in Brine (Thompson and 
Lorking, 1955)
Filiform corrosion where worm like 
filaments of corrosion product develop 
beneath paint coatings had been 
reported by others several years earlier. 
This paper identified a new type of 
filiform corrosion, pustule, which was 
observed on uncoated steel specimens 
immersed in commercial refrigerating 
brine that contained chromate as a 
corrosion inhibitor. At first the filiform 
growth was observed to start from a 
central corrosion pustule and grow 
continuously from corrosion product 
extruded through the pustule. Growth 
then continued up and away from the 
metal surface into the surrounding 
solution. This paper was published after 
the death of P F Thompson in 1951. 
Dr Ken Lorking was a co-worker of PFT 
at ARL.

Figure 4. P F Thompson experimenting, circa 
1920s, Melbourne University (courtesy of 
Graham Thompson).

Figure 5. Dr E C Potter delivering the first 
P F Thompson Memorial Lecture in 1971 
(Potter, 1972).

Figure 6. Dr E C Potter assisted by his son 
Keith in 1971 re-enacting P F Thompson’s 
experiment showing the existence of a 
passive film on stainless steel (Potter, 1972).
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Faraday was of course a most gifted 
experimentalist and is famous for a 
phenomenal variety of work, but it was 
his discovery and experimental proof 
of the electrochemical equivalence 
between current and corrosion (or 
“electro-chemical decomposition”) 
(Faraday’s Law) that made a particularly 
huge impact for corrosionists (Ackland, 
2005). Faraday’s work enabled the 
calculation of how much metal will be 
consumed for a given electrical current 
and time. Faraday (1834) also defined 
words such as electrode, anode, cathode, 
electrolyte, anion and cation.

As an aside, Ackland (2005) advises 
that it was Sir Humphry Davy (Figure 
10 and 11), the founder of cathodic 
protection, who discovered Michael 
Faraday. Faraday was at one stage in 
his career a bookbinder’s assistant and 
presented Davy a fine bound copy of 
his notes taken during one of Davy’s 
lecture series. Davy first recommended 
that Faraday stick with bookbinding, but 
around that time Davy injured an eye 
making NCl3 and so took Faraday on as 
a temporary assistant. Faraday turned 
out to be extremely competent, was 
made permanent and the rest is history 
(Ackland, 2005).

Davy postulated in January 1824 (Davy, 
1824a), that it would be possible to 
prevent corrosion of copper sheathing 
on ships by connecting it to zinc, tin 
or iron (Ackland, 2005). This was based 
on his observations and conclusions 
from over two decades of working 
with galvanic couples and he certainly 
considered the beneficial effects for the 
more positive metal in the couple at 
least as early as 1812 (Ackland, 2005). 
The copper sheathing on the ships was 
needed to reduce fouling and prevent 
attack on the timber by worms. Davy 
then reported on full-scale trials in 

June 1824 (Davy, 1824b) and showed 
the complete effectiveness of zinc and 
iron in protecting the copper (Ackland, 
2005). He also published in June 1825 
(Davy, 1825) the influence of ship 
movements on the efficiency of the 
protection action and the effects on 
fouling (Ackland, 2005).

CONCLUDING REMARKS
Percival Faraday Thompson, (1885-
1951), a metallurgist and chemical 
analyst, is generally considered a 
corrosion research pioneer in Australia. 
The P F Thompson Memorial Lecture at 
the annual ACA Conference celebrates 
P F Thompson. This paper attempts to 
provide some of the history of PFT, his 
career and the breadth of his research 
achievements. It is clear that the man 
was much ahead of his time, in terms of 
his innovative thinking in the areas of 
analytical chemistry, mineral processing 
and assaying, and his ability to convey 
with such clarity his ideas through many 
lectures and publications. Potter (1972) 
who delivered the first PFT Lecture in 
1971 notes that “yet in separate perverse 
ways, both international acclaim and 
conscious retirement eluded PFT, and he 
enjoyed no more than a languid waning 
of technical toil”.

Figure 7. Michael Faraday, 1791-1867 (http://
en.wikipedia.org/wiki/Michael_Faraday).

Figure 8. Michael Faraday (http://www.nndb.
com/people/571/000024499/?.

Figure 9. Michael Faraday, 1791-1867, delivering a corrosion lecture to the Royal Society, 
London (http://en.wikipedia.org/wiki/Michael_Faraday).

Figure 10. Humphry Davy, 1778-1829 (http://
www.famousinventors.org/humphry-davy).

Figure 11. Humphry Davy, 
(https://sites.google.com/site/
acidsandbaseschemistryproject/3).
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