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FOREWORD

Although 1985-86 saw ongoing economic growth internationally and in Canada, albeit at a slightly lower level than in
the previous year, the minerals sector continued to face low market prices for minerals, metals and mineral products. In
addition, the energy sector was buffetted by a dramatic decrease in the international price of oil.

Under the guidance of the National Advisory Commitiee on Mining and Metallurgical Research, CANMET continued
to focus on consuliations with the relevant industry sectors and on technology transfer. Industry-wide seminars were
held on a range of technology areas, including health and safety aspects of underground mining, surface mining, coal
preparation, and oil and gas conversion. BIOMINET was created as an effective communications network between
researchers and industry interested in applications of biotechnology. The Mobile Foundry Laboratory visited an
additional 24 foundries during its second year of operation, reinforced by an economic impact study that identified
resultant savings to the industry of some $1 million per year.

CANMET also initiated several major coopetrative projects with governments and industry. Notable amongst these are
the tripartite agreement with the province of Ontario and the Ontario Mining Industry on rockburst research and a joint
project with the U.S. Department of Energy and the Alberta Oil Sands Technology Research Authority on bitumen
recovery from oil sand reservoirs.

Technology support for major demonstration projects continued throughout the year with significant efforts being
directed toward proving the viability of coal-water fuels as a substitute for oil in the Atlantic provinces. In addition,
CANMET provided direct assistance for the successful start-up and commissioning of the CANMET Hydrocracking
Process demonstration at Petro-Canada’s Montreal refinery.

Starting 1984-85, CANMET has accepted a new role in association with the creation of Federal-Provincial Mineral
Development Sub-Agreements: that of administering the federal mineral technology components of the Sub-
Agreements. Projects are developed in cooperation with the Provinces, respond to specific Provincial priorities, and
are almost entirely conducted under contract to external performers. Sub-Agreements were initiated with five
provinces in 1984-85 (Saskatchewan, Manitoba, New Brunswick, Nova Scotia and Newfoundland), and with Ontario in
1985-86. Each Sub-Agreement has a five-year life with an additional year to complete project activity. Total resources
associated with each Sub-Agreement and other relevant financial data are listed in the financial summaries.

Federal-Provincial Mineral Development Sub-Agreements

Expenditures ($000)

Province Resources Assigned ($000) 1984-85 1985-86
Newfoundland 1,500 0 236.9
Nova Scotia 3,275 309 464.2
New Brunswick 3,000 215 341.2
Ontario 3,550 — 307.5
Manitoba 4,665 152 1,179.3
Saskatchewan 515 0 39

Of about 200 research projects coordinated by the Research Program Office, a large number have international
involvement, either formal or informal. Through the more than 250 contracts implemented by CANMET and the
downstream technology transfer efforts, the needs of industry for technology advancement continue to be addressed.
This goal is increasingly being recognized as a key factor in restoring the productivity of Canada’s mineral and energy
industries as well as their international competitiveness. CANMET is well equipped with highly qualified scientists,
engineers, technical and support staff to meet the research challenges that lie ahead, and to serve the nonrenewable
resource sector industries of Canada.

W.G. Jeffery
Director General
CANMET
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CANADA CENTRE FOR MINERAL AND ENERGY TECHNOLOGY (CANMET)

Mission: To enhance the role and contribution of minerals and energy in the Canadian economy by means of
mission-oriented research and development in mining, mineral processing and utilization of metals,

industrial minerals and fuels.

Since 1907, scientists at the Canada Centre for Mineral
and Energy Technology (CANMET) have been re-
searching and developing safer and more efficient ways
to extract, process, and utilize Canadian energy and
mineral resources. In so doing, CANMET fulfills its three
primary goals:

— providing information to the Minister for
policy-making related to nonrenewable
resources;

— serving government social objectives
for health, safety, and the environment;

—- supporting R&D performed by industry
in order to improve the economic per-
formance and productivity of industry.

Important input and guidance on project selection and
implementation is provided by industry, advisory, and
user groups.

ORGANIZATION

CANMET carries out its mandate with a staff of 796
employees, organized into five operational laboratories.
Thelaboratories are supported by several staff units that
provide services to all divisions.

The Energy Research Laboratories develop tech-
nology related to the upgrading of oil sands, heavy oil,
and synthetic crude production; coal combustion; coal
gasification and liquefaction; and improved oil and gas
domestic heating furnaces.

The Coal Research Laboratories conduct research
related to coal mining, coal preparation, coal transporta-
tion, and coal carbonization at their regional laboratories
in Edmonton and Cape Breton.

The Mining Research Laboratories are concerned
with rock mechanics, mining methods and equipment,
explosives' testing, mining environments, the certifica-
tion of equipment for gassy mines, fire and explosion
hazards, tailings control, and uranium reserve assess-
ment.

The Mineral Sciences Laboratories’ efforts are pri-
marily in the areas of mineral processing, and the devel-
opment of ceramic and other materials for advanced
energy storage and conversion systems.

The Physical Metallurgy Research Laboratories
deal primarily with improved materials for rail lines, coal
combustion, offshore structures, pipelines, and pres-
sure vessels. They are also concerned with erosion-
corrosion, and the fabrication of metals and alloys.

The Research Program Office is charged with plan-
ning and designing research programs that are carried
out in-house and through CANMET's contracting-out
program.

The Office of Technology Transfer addresses tech-
nology transfer issues, as well as developing guidelines
to aid at all stages of research and development — from
the planning stage, bench-scale, pilot-plant, and dem-
onstration phases, right through to commercial applica-
tions.

The Technology Information Division provides li-
brary, editorial, and publication production facilities;
technical literature analysis and documentation; inquiry
response and information dissemination services.

The Technical Services Division provides engineer-
ing support to ali divisions.

in the following pages some highlights of the work of the
Branch are outlined.

MINERAL AND ENERGY TECHNOLOGY

MINING

Mining is an important part of Canada’'s economy since
almost every province and territory is well endowed with
a variety of metallic ores and industrial minerals. At
CANMET, mining research focusses on mining meth-
ods and systems, operational research, design of

advanced equipment, and ore reserve evaluation. The
research is both productivity and protection oriented.

In the future, an increasing proportion of Canadian un-
derground mining will take place under the high-stress
conditions of deep mining and where relatively high
extraction ratios concentrate the field stresses. The end






CANMETs efforts in mine structural analysis resulted in
the modification of a general purpose, finite element
computer code for mining applications.

A major rockburst project with tripartite funding from the
federal and provincial governments and the Ontario
mining industry was initiated in 1985. Researchers stud-
ied multiple pillar failures in the Elliot Lake mines and
measured stresses in rockburst-prone mines. In con-
junction with the Seismology Division of EMR, the
causes, mechanisms, and locations of the larger se-
quence of rockbursts for each Ontario mine were docu-
mented.

EMR participates in the Canadian Nuclear Fuel Waste
Management Program, directed by Atomic Energy of
Canada Limited, to find safe and effective means of
disposing of high-level nuclear wastes. As part of a
program to characterize rocks occurring in sites being
examined for possible disposal of nuclear wastes, sam-
ples of thirty rocks from the Underground Research
Laboratory in Manitoba and from drill cores have been
studied and prepared for thermal testing.

Mine Environment

In uranium mines, dust particles can carry radon and
thoron daughters as well as long-lived radionuclides into
the respiratory system where radiation, mostly alpha-
particles emitted internally, may give rise to tissue
damage. Lubricating oil mists and diesel exhausts also
carry noxious dust and gases. Instruments developed
for the continuous monitoring of mineral, diesel, and
fibrous dust are in the prototype stage, and researchers
are studying the use of charged water spray systems to
control dust in an underground uranium mine and mill.

The identification and quantification of long-lived radio-
active dust depends upon the adequate performance of
measuring instruments. CANMET has developed in-
struments that can monitor radon, thoron, and their
decay products continuously. Field measurements
showed that the size distribution of long-lived radioac-
tive dust generated at a crusher and at a conveyor belt
was significantly different from that at other locations in
the uranium mine.

During 1985, a field study to determine the noise expo-
sure index of all workers exposed to noise on the surface
and underground at four Saskatchewan potash mines
was conducted.

Mineral Reserves’ Assessment

CANMET produces biennially a report containing the
current status of reasonably assured reserves of ura-
nium and associated inferred resources of thorium in all
developed deposits in Canada, regardless of whether
they are actively producing or dormant.

Explosive Atmospheres

Explosions of gas or dust occur regularly around the
world in coal mines, flour mills, and other hazardous
industrial locations, causing a significant loss of life,
injuries, and material damage. A better understanding
of gas and dust explosion phenomena can lead to im-
proved technologies to eliminate or reduce the hazards.
Researchers:

— are developing a technique to measure
the minimum ignition energy of dust
explosions; .

— completed experiments on the mini-
mum explosible concentration, max-
imum explosion pressure, and rate of
pressure rise of Devco coal dust/meth-
ane mixtures;

— found, under contract, that the quench-
ing distances for flames of cornstarch
and aluminum in air are of the same
order of magnitude as gas-air, and that
the effect of turbulence on dust-air ex-
plosions is similar to gas-air explo-
sions.

Equipment Safety Certification

Activity in the certification and testing of equipment and
materials for underground mines was twice that of pre-
vious years, reflecting the optimistic mood of suppliers
to the mining industry. Several existing certification
standards were revised to improve the safety aspects or
to reflect changing technology. Ninety-seven certificates
were issued.

The conveyor-belting standard was approved by the
technical committee and a new draft standard for
fire-resistant mine duct material has been prepared.
CANMET scientists were involved in field testing three
diesel emission reduction technologies in underground
mining conditions. The most promising technology, ce-
ramic filters, is currently being transferred to industry.

COAL AND OIL SANDS MINING AND
PREPARATION

The mining of coal and its preparation for the customer
forms a distinct specialized industry of its own. Canada
produces about 60 million tonnes of coal per year. Al-
most half of that production, worth $2 billion, is exported.

CANMET's activities in fossil fuel mining and prepara-
tion are directed toward improving coal recovery, reduc-
ing suiphur emissions, improving health and safety as-
pects, and encouraging industry to adopt new mining
technology.












minerals rosasite and malachite can now be differenti-
ated in complex intergrowths.

Automated image analysis technigues that are now well
established are being used on ore feeds, concentrates,
intermediate products, and tailings on a routine basis.
The technique has most recently been extended to
characterize uranium and base metal tailings piles. The
first annual “Workshop on Image Analysis Applied to
Ore Dressing” was attended by representatives of indus-
try, universities, and consultants.

Contractors determined which mineral deposits in New-
foundland are suitable for research, evaluated the Point
Leamington deposit, determined the mineralogical
characteristics that affect recoveries of various concen-
trates and ores from Manitoba, and analyzed man-
ganese deposits in New Brunswick.

Beneficiation of Metallic Minerals

Canada is well endowed with mineral resources. The
challenge for survival facing the industry today is to
become more efficient and consequently more competi-
tive in world markets. CANMET is focussing its research
efforts on increasing the productivity of existing plants
and processes.

CANMET provided the mineral and coal industries with
computer methodology (SPOC Program) for circuit and
equipment optimization and design. During the year
under review, three circuit simulator programs were writ-
ten for grinding, classification, and flotation circuits.

if Canada, with its abundant iron ore resources, is to
remain a major supplier in a buyers market then effi-
ciency, product quality, and product recovery must be
improved and energy input costs reduced. CANMET:

- is investigating binders to replace the
bentonite used in making iron pellets;

— is determining whether additional iron
units can be recovered from tailings;

— extended a contract to implement a
grade control program at a con-
centrator;

— identified the cause of the build-up of
deposits on the spirals used in prepar-
ing concentrates;

— studied the preparation of low-silica
iron concentrates using various amine
and reverse flotation methods, and
found scavenging to be more effective
than flotation;

— evaluated the performance of equip-
ment used for mineral processing.

Generally, valuable mineral losses in the minus 10-um
fraction are much higher than those sustained in

coarser sizes. Investigations to develop new concepts
to float the very fine fractions now being discarded to
tailings are underway.

Tin occurs in varying amounts in many Canadian base
metal sulphide ores, but only a small fraction is being
recovered. Over 7000 t/a of tin worth about $90 million
are lost by three operations — Kidd Creek Mines, Bruns-
wick Mining and Smelting Corporation, and Health
Steele. Preliminary work identified the problems of pro-
cessing fine particles and reviewed methods to process
them. Research on the chemico-physical and miner-
alogical characteristics was initiated and recovery meth-
ods developed.

CANMET is developing a liberation model to simulate
the mechanical separation of minerals attained during
comminution. Data on the size distribution of minerals in
a variety of unbroken ores and the mineral liberations in
mill products obtained from these ores have been col-
lected. Close correlations were observed between pre-
dicted and measured liberations for most minerals in
most ores.

Beneficiation of Industrial Minerals

CANMET is developing and improving existing methods
to recover minerals and mineral products. Work in pro-
gress during the review period includes studies on silica,
barite, potash, kaolin, and asbestos. The major compo-
nent of energy input in the processing of many industrial
minerals is concerned with reducing the size of the as-
mined materials to meet processing or end-use require-
ments. Improved grinding techniques will reduce this
element of energy and dollar cost. Contractors are de-
veloping, on the basis of pilot-plant tests, a statement of
technical requirements for implementing state-of-the-art
comminution technology in the Canadian mineral-pro-
cessing industry, and are comparing the potential for
energy savings in utilizing the wet (with and without
surfactants) grinding process for asbestos with the con-
ventional dry process.

Improvements that increase the thermal efficiency of
firing clay products, or that reduce the firing time or
temperature, will result in substantial energy savings. A
contractor is optimizing a refractory blend that allows
much lower firing temperatures in the manufacture of
molds for casting Al/Cu alloys.

The manufacture of cement is especially energy inten-
sive. CANMET supports the development of supple-
mentary cement materials such as Canadian
pozzolanic materials and blast furnace slag as sub-
stitutes, in part, for the cement in many concrete appli-
cations.

Treatment of Industrial Minerals

CANMET is increasingly involved in research associ-
ated with high-performance concrete for offshore struc-






ing and evaluating chloride-based processes for the
treatment of these complex suiphide concentrates that
will eliminate SO, emissions by yielding elemental sul-
phur as a saleable by-product.

New and improved processes to increase the recovery
and to reduce costs in the extraction of gold and associ-
ated precious metals are being developed:

o Under contract, a new ultra-sensitive micro-analytical
technique for in situ analysis of minerals was ex-
plored.

e Tests by Aggen Inc. indicate that many gold resources
in Ontario are amenable to electronic sorting.

® The Knelson concentrator, a newly developed cen-
trifugal separator for gold and other heavy minerals,
offers good potential for recovery of liberated heavy
minerals.

® Thiourea and chloride have been investigated as pos-
sible alternatives to cyanide in leaching of con-
ventional and refractory gold ores.

® Work on the development and optimization of a sol-
vent extraction separation flowsheet for the stagewise
recovery of Au, Pt, and Pd from chloride solutions
continues.

CANMET is supporting identification of the technical
and economic potential for applications of plasma tech-
nology in Canada in the fields of energy utilization and
pyrometaliurgy.

Canada is a major producer of primary copper for both
domestic and export markets. CANMET is working with
industry to improve electrorefining technologies to meet
market requirements for copper ductility and con-
dugctivity, and to recuperate valuable by-products. Dur-
ing smeiting, many of the impurities contained in the
copper concentrates are collected in the blister copper
smelter product and are later removed — usually by
electrorefining. During the year under review:

o Metallographic studies on copper anodes obtained
from Canadian copper producers were conducted.

e Analytical methods were developed for the analysis of
As(lll) and As(lV) in copper-refining solutions, be-
cause arsenic is difficult to control in copper refining
and creates hygiene probiems in the copper liberator
circuits.

Extraction: Radioactive

Although present technology for uranium ore process-
ing gives high recoveries, improvements could increase
process efficiency and decrease both in-plant health
hazards and the environmental problems posed by pro-
cess effluents. At CANMET, a systematic review of the
existing process identified areas for improvement. Re-
searchers:

— continued pressure leaching of low-
grade and complex ores both in-house
and under contract;

— continued work on the recovery of rare
earths from process effluents;

— continued development of a new strip-
ping sequence that would permit the
recycling of reagents while providing a
high-purity product;

— investigated different methods of ad-
sorbing Ra-226 from uranium tailings
seepage water;

— determined directly, without prior sepa-
ration of uranium, aluminum, arsenic,
calcium, iron, magnesium, molyb-
denum, sodium, silicon, vanadium,
and zirconium in a series of acid leach-
ates and solvent extracts;

— studied the feasibility of acid chloride
leaching of Midwest Lake uranium ore;

— developed a promising hew approach
to leaching uranium ore.

Standards and Specifications

Through the Canadian Certified Reference Materials
Project, CANMET strives to fulfill the demand from Ca-
nadian industrial, commercial, and research taborato-
ries for geochemical reference materials. CANMET of-
fers the expertise, the facilities, the continuity, and the
impartiality necessary for long-term credibility and pub-
lic acceptance of these materials. In 1985-86, approxi-
mately 1350 units of reference materials were distrib-
uted to users in Canada and abroad, generating a
revenue of approximately $105 000.

CANMET scientists continued to participate in the Inter-
national Organization for Standardization (ISO) and the
American Society for the Testing of Materials (ASTM) in
the areas of reference materials and internationally ac-
cepted analytical methods. To meet the increasing de-
mand for faster and more accurate analytical results,
new analytical techniques are being developed and ex-
isting methods are being refined. CANMET has devel-
oped methods to:

— determine trace metallic elements in
sulphide ores and concentrates;

— determine gold in gold refinery by-
products;

— determine tellurium in precious metal
leach solutions;

— determine rare-earth elements in ura-
nium ore-pricing solutions;


















In the past year, combustion evaluations carried out in
CANMET's bubbling FBC pilot plant to determine the
sulphur capture potential of natural mineral matter in the
fuel included:

— bituminous coal washery rejects
— low-sulphur lignites
— biomass materials

— preliminary work on pitch residues
from heavy oil upgrading.

Contractors continued research on mathematical mod-
els for fluidized-bed combustion.

Early work on sulphur capture in FBC showed that lime-
stones and dolomites vary greatly in their ability to
achieve a given level of sulphur capture. CANMET is
developing a database of the sulphation capacities of
the Canadian limestones likely to be used in FBC appli-
cations. Thirty Canadian limestones were evaluated
and the results verified against full-scale conditions.
Researchers found that ash constituents of coal can
either enhance or retard the sulphation capacity of the
limestones, whereas iron compounds were found to
have a negative effect. Additional tests were carried out
in support of the AOSTRA-CANMET-Industry Upgrad-
ing Residue Utilization Project, in collaboration with sci-
entists from Norway and Sweden. Circulating FBC pro-
vides more efficient sulphur capture and increased abil-
ity to cope with unreactive fuels. Therefore, this second-
generation FBC concept will likely be employed in most
large-scale FBC applications in Canada. A contractor
has completed the design for a pilot-scale plant for
CANMET.

Circulating FBC is perceived as the most promising
technology for the utilization of residues such as coke
and pitch from the upgrading of tar sands and heavy oil.
Because the relatively high concentrations of alkali and
vanadium may cause boiler tube corrosion, CANMET is
investigating the deposition of vanadium, sulphur, and
alkali; the corrosion caused by them; and methods to
capture and stabilize them. Syncrude coke was suc-
cessfully combusted using a limestone sorbent captur-
ing an average of 90 per cent SO, and 95 per cent
vanadium. Contractors are conducting pilot-scale cir-
culating FBC studies of Syncrude coke using limestone
from Fort McMurray to adsorb the sulphur.

Coal-Liquid Mixture Fuels

Coal-liquid mixture fuels could partially or completely
replace oil or natural gas in existing boilers and indus-
trial combustors while avoiding the capital costs of
burner retrofit and on-site facilities for coal storage, han-
dling, and preparation required for conventional pul-

verized coal technology. Because much of the ash and
inorganic sulphur are removed from the coal during
preparation of the coal-liquid mixtures, atomizer wear,
boiler tube erosion, and environmental pollutant emis-
sions are reduced. Work at CANMET is now directed
towards coal-water fuels. CANMET is providing tech-
nical support for the coal-water fuel demonstration
being sponsored by EMR'’s Coal Division at the Maritime
Electric Generating Station, Charlottetown, P.E.I.

CANMET and the National Research Council of Can-
ada contributed to the development of wear-resistant
ceramic atomizers used by Canada Cement Lafarge in
the successful conversion of its wet process cementkiln
to on-site prepared coal-water fuel, thereby replacing
natural gas economically. The Iron Ore Company of
Canada demonstrated firing an industrial furnace using
CBDC's coal-water fuel (CWF) and is evaluating the
results with CANMET's assistance. Under contract, a
high ash CWF was burned in the tangentially fired unit at
Chatham using a new burner developed by the boiler
manufacturer. The new burner provided better combus-
tion and boiler performance than the one used
previously.

Combustion Technologies for Pollution
Abatement

CANMET is working to develop and demonstrate tech-
nology to minimize the emissions of acid rain precursors
(SOx and NOx) from conventional thermal power sta-
tions, industrial boilers, and process heating furnaces.
One potentially low-cost alternative to stack gas scrub-
bers for pulverized coal-fired boilers involves simul-
taneously inhibiting the formation of NOx and enhanc-
ing the capture of SOx during combustion, using either
dry ash or wet ash (slagging) burner systems.
CANMETs efforts are directed toward in-furnace control
strategies, with most of the work performed under con-
tract. Two retrofit pulverized coal burners incorporating
staged combustion and limestone injection for simul-
taneous reduction of NOx and SOx emissions were
instalied in a 17 MWt hot water boiler at CFB Gagetown.
Under contract:

e The burners were designed to reduce acid-rain emis-
sions by 50 per cent when acoal containing 3 per cent
sulphur is burned.

® The combustion and NOx/SOx emission charac-
teristics of coal from the newly opened Shand deposit
were evaluated. This project is part of the first Cana-
dian demonstration of upper-furnace sorbent injec-
tion for SOx control in a lignite-fired boiler.

® A prototype burner, whose use will result in SOx being

absorbed in the molten ash and the NOx controlled by
staged combustion, is being designed.
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— modification of a ladle system de-
signed and fabricated in the foundry to
simulate the characteristics of a low-
pressure furnace for producing grey
iron castings by the disposable mould
process;

— a joint study with Cominco Research
Laboratories of the effect of strontium,
calcium, and sodium modification on
the corrosion of Zn-27 Al;

— continuation of thermal fatigue tests on
candidate permanent mould cast
irons.

CANMET's Mobile Foundry Laboratory visited an addi-
tional 24 foundries last year, bringing the total number
visited across Canada to 76. A consultant found that
technological improvements suggested during the visits
had resulted in $793 000 in savings and projected that
$5.2 million in additional savings would be generated
over the next five years.

Metal-Working Technologies

CANMET is developing facilities and processing tech-
niques to identify, promote, and support advances in the
technological capabilities of Canada’s primary and sec-
ondary metal-working industries:

® Forging techniques that reduce material and energy
usage are being developed. A fully coupled thermal/
mechanical finite element code has been completed
and is now being validated.

® Contractors redesigned a 500 ton press to permit
temperature and rate-controlled forging processes,
and developed a technique to relate fracture criteria to
local strain measurements.

CANMET is assisting the Canadian steel and metal-
forming industries in producing and processing high-
quality steels. In-house, the effect that recrystallization
of the base metal has on the galvanizing line was stud-
ied, while contractors investigated the forming be-
haviour of galvanized steel.

Roliling mill processes for modern high-quality steel
plate, strip, and sheet are being developed. CANMET
researchers:

— continued cam plastometer and rolling
experiments designed to determine
the effects of total strain, strain per
pass, and final pass temperature on
austenite and ferrite grain refinement
in Ti-N-V steels;

— used base data on the high-tem-
perature stresses of Nb,Ti,V, and Ti-N
steels at strain rates equivalent to strip
rolling to simulate and develop strip-
rolling schedules;

— made significant progress in the math-
ematical modelling of rolling pro-
cesses.

Welding Processes

CANMET welding programs are aimed at assisting Ca-
nadian fabricators in developing advanced welding
technologies, which will allow them to remain competi-
tive with offshore fabricators in the manufacture of struc-
tures such as heavy-wall reactor vessels, arctic ships,
and offshore platforms. In-house and contracted-out
programs include studies of weld-overlay surfacing, nar-
row-gap welding of pressure-vessel steels, develop-
ment of a gas-metal-arc/submerged-arc combination
process, repair welding, laser welding, and mathe-
matical modelling of gas-metal-arc and submerged-arc
welding processes.

The modelling or simulation of metallurgical processes
such as continuous casting, as well as the microstruc-
ture and mechanical properties of the weld heat-
affected zone (HAZ), are being carried out in coopera-
tion with the primary metal industries. The output of this
work can be used to determine the effects of changes in
process-operating parameters. The Gleeble thermal
mechanical simulator has been used to assess the hot
ductility of continuous steel compositions, and the effect
of heat input on the weld HAZ structure and mechanical
properties. Contractors are working on finite element
analysis modelling of weld thermal cycles, grain growth,
and precipitate dissolution in the HAZ.

Welding procedures are being developed, and mechan-
ical properties in Arctic ship steel welds as well as high-
strength steel weldments for submarine application, are
being evaluated.

It is necessary to ensure adequate fracture resistance in
welded joints for application in the harsh, low-tem-
perature environments found in offshore applications.
Evaluation of fracture toughness and microstructure of
currently available welding consumables for the
shielded-metal arc, flux-cored arc, and submerged-arc
welding processes is nearing completion. Researchers
are studying the effects of post-weld heat treatment,
used to relieve residual stresses, on the toughness of
shielded-metal arc weld metals.
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TECHNOLOGY TRANSFER

During 1985-86, the Office of Technology Transfer
(OTT) expanded its technology transfer activities and
increased participation in the Program for industry/Lab-
oratory Projects (PILP) that demonstrates and commer-
cializes technologies developed or sponsored by
CANMET. OTT worked with CANMET's laboratories to
plan and effect technology transfer activities; assisted
with patenting procedures by acting as a liaison with
Canadian Patents and Development Ltd. (CPDL) and by
retaining patent agents under contract; advised Branch
management and scientists on intellectual property
matters arising from R&D contracts; continued to report
significant events within the Branch; and responded to
urgent issues such as the Nielson Task Forces.

TECHNOLOGY EVALUATION

OTT continued to provide engineering and economic
evaluations for a number of projects, including:

— major evaluations of the ferric chloride
leach process, the foundry vacuum-
cured degradable sand-binding sys-
tem, and the coprocessing method for
production of syncrudes;

— more routine evaluations of the sulpha-
tion roast and the pressure acid leach
processes, the in-place bioleaching
process, potential manganese recov-
ery from an iron ore mine, and gold
recovery from tailings;

— reviews of operating and capital cost
estimates for a medium-tonnage un-
derground mine;

— modifications to the O’Hara-derived
software package for determining the
costs of mining and milling projects, in
collaboration with consuitants.

PROJECT REVIEW

An economic evaluation of the mobile foundry labora-
tory (MFL), completed on contract, was very favorable.
Negotiations were completed to transfer the MFL to the
Centre de Recherches Industrielles de Québec (CRIQ)
and the Ontario Research Foundation (ORF) on a trial
basis, with technical support from CANMET.

TECHNOLOGY TRANSFER ACTIVITIES

CANMET has 13 active PILP/IRAP projects with a total
budget of $10.2 million, of which the companies are
contributing $5.8 million and NRC the remainder, The
following new projects were started during the fiscal
year:

— development of wet processing of as-
bestos fibre from tailings, diesel ex-
haust filters, column flotation for min-
eral beneficiation, low permeability fi-
brous concrete, a rockburst-monitor-
ing system, and a direct current
plasma arc furnace for metaliurgical
applications;

— abatement of noise level of Canadian
diamond driils;

— market study and development of the
automated uitrasonic fiaw-imaging
system.

An internal review of the START program was com-
pleted, with a policy paper on the program drafted for
review by senior management. Discussions were initi-
ated with various companies for demonstrating various
technologies.

TECHNOLOGY INFORMATION

Providing access to up-to-date information on mineral
and energy technology to CANMET’s own research
staff, as well as to other researchers across Canada who
have come to depend upon CANMET as a source of
information, continued to be the principal objective of
the Technology Information Division.
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LIBRARY SERVICES

The number of periodicals received on subscription or
on exchange has reached 2600. In addition, 3000 vol-
umes of books, dissertations, and proceedings have
been acquired and added to the collections. Loans to




CANMET staff exceeded 68 000, while loans to external
borrowers were just over 4000.

TECHNICAL INQUIRY SERVICE

Information officers responded to 2700 requests for in-
formation; of these 45 per cent were from industry, 35
per cent from governments, with the remainder from
researchers and students in universities and the Cana-
dian public at large.

In the course of responding to these inquiries, and in
fulfilling publications exchange obligations, some
16 000 separate publications were mailed out to ad-
dressees throughout Canada and in many other coun-
tries in the world.

DOCUMENTATION OF TECHNICAL
LITERATURE

Indexing and abstracting of mining, mineral processing,
and coal technology literature continued at a brisk pace.
A total of 6000 new items were added to the five
databases produced by CANMET — COAL, COALPRO,
MINTEC, MINPROC, and CANPUB. The first four are
publicly accessible through the CAN/OLE network or
through QL Systems. Public use of these databases
during 1985-86 exceeded 11 000 searches.

PUBLICATIONS PRODUCTION

A total of 505 reports prepared by CANMET staff have
been produced and printed through the centralized pro-
duction unit, including over 100 scientific papers that
were published in professional journals around the
world. Reports published in both English and French
numbered 23; the total number of pages translated into
one or other of Canada’s official languages exceeded
4300.

For further details about the information products and
services available from CANMET, or about the work of
CANMET's operating divisions, please contact:

Technology Information Division
CANMET

Energy, Mines and Resources Canada
555 Booth Street

Ottawa, Canada

K1A 0G1

Telephone:
Coal (613) 995-4075
Energy 995-4075
Mining 995-4064
Mineral Processing 995-4064
Metallurgy 995-4807
General Inquiries 995-4029
Telex 053-3395
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CANMET PROFESSIONAL STAFF

DIRECTOR GENERAL'’S OFFICE

W.G. Jeffery; B.Sc., M.Sc. (Leeds); Ph.D. (McGill);
Director General

J.T. Jubb; B.A.Sc., M.Sc., Ph.D. (Toronto); Deputy
Director General

RESEARCH PROGRAM OFFICE

I.C.G. Ogle; B.Sc., Ph.D. (British Columbia); Director
G. Zahary; B.Sc., M.Eng. (McGill); Assistant Director,
Mining

M. Sahoo; B.Sc., B.Eng., Ph.D. (British Columbia);
Assistant Director, Materials

F.T.T. Ng; B.Sc., M.Sc., Ph.D. (British Columbia);
Assistant Director, Energy Processing

C.J. Adams; B.Sc., M.Sc. (McGill); Ph.D. (McMaster),
P.Eng.; Assistant Director, Energy Utilization

R.J.C. MacDonald; B.Sc. (St. Francis Xavier); Assistant
Director, Mineral Processing

M.J. Bain; B.Sc. (U. PE.l.); B.Ed. (Western); Program
Coordinator

D.H. Quinsey; B.Sc. (Queen’s); P.Eng.; Program Coor-
dinator

TECHNOLOGY INFORMATION DIVISION

J.E. Kanasy; B.Sc., B.A. (Windsor), M.A. (Michigan),
Ph.D. (Pittsburgh); Director

Library

G. Peckham; B.A., B.L.S. (McGill); Section Head

J. Bérubé; B.A., M.L.S. (Montreal); Reference Librarian
J. Ho; B.A., B.L.S. (Ottawa); Head, Technical Services
K. Nagy; B.Sc., B.L.S. (McGill); Head, Reader Services
C.M. Nason; B.A., M.A. (Carleton); M.L.S. (Western
Ontario); Librarian

Technical Inquiries

J.E. Beshai; B.Sc. (McMaster); Coal Technology Infor-
mation Officer

R.T. Blake; A.C.S.M. (U.K.); P.Eng.; Mineral Technology
Information Officer

C.F. Dixon; B.Eng. (N.S.T.C.); P.Eng.; Metallurgy Infor-
mation Officer

J.J.M. Krocko; B.Sc. (Alberta); Energy Information
Officer

R.R. Poirier; DEC (Cégep I'Outaouais); General Tech-
nology Information Officer

Documentation
W. Kent; B.A. (Carleton); Database Manager

G.M. Blondeau; B.A. (Queen’s), M.A. (Guelph); Mining
Abstractor

T.J. Patel; B.Sc. (Oregon State), M.Sc. (Washington
State); Mineral Processing Abstractor

Publications
M. Close; B.A. (Toronto); B.A. (Hons) (Ottawa); Section
Head

D. Davidson; B.A. (Hons); M.A. (Carleton); Editor
(English)

E. Blackburn; B.A. spéc. en traduction; LL.L. (Ottawa);
Editor (French)

M.P. Desrosiers; B.A. conc. en litt. frangaise; B.A. spéc.
en traduction (Ottawa); Editor (French)

TECHNICAL SERVICES DIVISION

J.M. Duchesne; B.Eng. (Montreal), M.Sc.Eng. (Ari-
zonay); P.Eng.; Director

D.M. Norman; M.l.Mech. Eng. Borough Polytechnique
(U.K)); Engineer

OFFICE OF TECHNOLOGY TRANSFER

J. Kuryllowicz; B.Eng. (McGill); Director

J. Palmer; B.Sc. (Aberdeen); P.Eng.; Engineer

F.J. Kelly; B.Eng. (N.S.T.C.); Res. Sci.; Manager
W.S.H. Wong; B.Eng. (McMaster); P.Eng.; Engineer

R. Philar; M.S. (Connecticut), M.B.A. (Washington);
P.Eng.; Manager

G.S. Bartlett; B.Sc., B.A. (Memorial); Economist
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ENERGY RESEARCH LABORATORIES

B.l. Parsons*; B.Sc., Ph.D. (McGill); D.Phil. (Oxford);
Director of Laboratories .

D.A. Reeve**; B.Sc., Ph.D. (Birmingham); Director of
Laboratories
Engineering Services

L.P. Mysak; Dipl. Mech. Tech. (Algonquin); B.A.Sc.,
M.Eng., P.Eng. (Ottawa); Engineer

J.L. Harcourt; Editor

Synthetic Fuels Research Laboratory

J.M. Denis; B.A.Sc. (Ottawa), P.Eng.; Manager

Process Development
D.J. Patmore; B.Sc. (Bristol), Ph.D. (Alberta_); Res. Sci.
T.J.W. de Bruijn; B.Sc., M.Sc., Ph.D. (Delft); Res. Sci.

J. Chase; B.Sc.Chem. (Acadia), B.Sc. Chem. Eng.
(McGill), Ph.D. (Univ. of London); Res. Sci.

W.H. Dawson; B.Sc. (McGill), Ph.D. (Western Ontario);
Res. Sci.

D.D.S. Liu; B.Chem.Eng. (N. Taiwan Univ.), Ph.D.
(Dalhousie), P.Eng.; Res. Sci.

P.L. Sears; M.A., Ph.D. (Cambridge); Res. Sci.
R.B. Logie; B.Sc. (New Brunswick); P.Eng.; Engineer

Bitumen/Oil Recovery

D.K. Faurschou; B.A.Sc. (Toronto); Res. Sci.

A.E. George; B.Sc., M.Sc., Ph.D. (Cairo); Res. Sci.
J. Margeson; B.Sc. (Carleton), M.Sc. (Ottawa); Res. Sci.

Analytical Section

R.J. Lafleur; B.A. (Ottawa), B.A.Sc. (Waterloo), M.Sc.
(Alberta), P.Eng.; Chemist

D.M. Clugston; B.Sc., Ph.D. (McMaster); Chemist
V. Whelan; B.Sc. (Waterloo); Chemist

Coal Liquefaction

J.F. Kelly; B.Eng., Ph.D. (McGill); P.Eng.; Res. Sci.

*Retired effective Oct. 1, 1986.
**Appointed effective Feb. 1, 1986.
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S.A. Fouda; B.Eng. (Cairo), M.A.Sc., Ph.D. (Waterloo);
Res. Sci.

M. lIkura; B.Eng. (Himeji), M.Eng. (Osaka), Ph.D.
(McGill); Res. Sci. :

P. Rahimi; B.Sc. (lran), M.Sc. (Brock), Ph.D. (Alberta);
Res. Sci.

Combustion and Carbonization Research
Laboratory

G.K. Lee; B.Sc., M.Sc. (Queen’s); P.Eng.; C.Eng.;
Manager

Coal Treatment and Coke Processing

TA. Lloyd; B.Sc. (Carleton); Phys. Sci.

R.G. Fouhse; B.Sc. (Saskatchewan); P.Eng.; Engineer

Carbonization Research

JT. -Price; B.Sc. (Calgary), Ph.D. (Western Ontario);
Res. Sci. '

J.F. Gransden; B.Sc. (London), A.R.S.M., Ph.D. (West-
ern Ontario); Res. Sci.

J.G. Jorgensen; B.Sc. (Carlefon); Phys. Sci.

Energy Conservation Technology

A.C.S.Hayden; B.Eng., M.Eng. (Carleton); P.Eng.; Res.
Sci.

S.W. Lee; B.Sc. (Rangoon); Ph.D. (McMaster); Res.
Sci. ,

R.W. Braaten; B.Eng. (Carleton); P.Eng.; Phys. Sci.

F. Preto; B.A.Sc. (Toronto), Ph.D. (Queen’s); Res. Sci.
M. Wiggin; B.A.Sc. (Waterloo); Engineer

K. Tait; B.Sc., M.Sc. (London) (Interchange Canada);
Res. Sci. .

Emerging Energy Utilization Systems

F.D. Friedrich; B.Sc. (Saskatchewan); M.Sc. (Queen’s);
P.Eng.; Res. Sci.

E.J. Anthony; B.Sc.; B.A. (open university), Ph.D.
(Swansea), C.Chem.; Res. Sci.

D.L. Desai; B.E. (Sardar Patel), B.Eng, M.Eng. (Ottawa),
P.Eng.; Engineer

I.T. Lau; B.Sc. (Chengkunk), M.A.Sc. (Ottawa); Engi-
neer

V.V. Razbin; Dipl.Eng. (Higher Mechanical-Electrical In-
stitute, Sofia, Bulgaria); Engineer




Industrial Combustion Processes

H. Whaley; B.Sc., Ph.D. (Sheffield), P.Eng., C.Eng.;
Res. Sci.

G.N. Banks; B.A. (British Columbia); Res. Sci.

P.M.J. Hughes; B.Sc. (Waterloo), M.Sc. Mech.Eng. (Wa-
terloo); Res. Sci.

K.V. Thambimuthu; B.Sc. (Birmingham), M.Eng.
(McGill), Ph.D. (Cambridge), C.Eng.; Res. Sci.

R.J. Philp; M.App.Sc (Toronto), P.Eng.; Engineer
J.K.L. Wong; B.Sc. (Calgary); Phys. Sci.

Coal and Coke Constitution

B.N. Nandi; B.Sc., M.Sc. (Calcutta), Dr.Eng. (Ka-
risruhe); Res. Sci.

J.A. MacPhee; B.Sc. (St. Francis Xavier), Ph.D. (British
Columbia); Res. Sci.

L. Ciavaglia; B.Eng. (Carleton), P.Eng.; Phys. Sci.
Project Monitoring and Engineering Design

S.1. Steindl; Dipl.Eng. (Budapest), M.Sc. (Queen’s),
P.Eng.; Engineer

Quality Assurance

R. Prokopuk; B.Sc. (Alberta); Phys. Sci.

Hydrocarbon Processing Research
Laboratory

M. Ternan; B.A.Sc. (British Columbia), Ph.D. (McGill),
P.Eng.; Manager

Hydrocarbon Conversion

D.P.C. Fung; B.Sc. (British Columbia), Ph.D. (Windsor);
Res. Sci.

M. Skubnik; B.Eng., M.Eng. (Bratislava), P.Eng.; Phys.
Sai.
Pyrolysis and Gasification

E. Furimsky; Dipl. Eng. (Prague), Ph.D. (Ottawa); Res.
Sci.

A. Palmer; B.Sc. (Montreal); Res. Sci.

Analysis and Standardization

L.C.G. Janke; B.Sc. (Sir Wilfred Laurier), B.Ed.
(Queen’s); Phys. Sci.

M.D. Farrell; B.Sc. (Carleton); Phys. Sci.
J.Z. Skulski; Chem.Eng. (Wroclaw, Poland); Chemist

Separation and Characterization Section

H. Sawaizky; B.S.A., M.S.A., Ph.D. (Toronto); Res. Sci.
M.A. Poirier; B.Sc., M.Sc. Ph.D. (Montreal); Res. Sci.
S. Coulombe; D.E.C., B.Sc., Ph.D. (Montreal); Res. Sci.
B. Farnand; B.A.Sc., Ph.D. (Ottawa); Res. Sci.

G. Jean; D.E.C., B.Sc., Ph.D. (Western Ontario); Res.
Sci.

P. Chantal; B.Sc., M.Sc., Ph.D. (Laval); Res. Sci.
S.M. Ahmed; B.Sc., M.Sc. (India); Chemist

Catalytic Hydroprocessing

J.F. Kriz; Dipl.Eng. (Prague), Ph.D. (Dalhousie), P.Eng.;
Res. Sci.

M.F. Wilson; B.Sc., Ph.D. (St. Andrews); Res. Sci.

M.V.C. Sekhar; B.Sc. (Madras), M.Sc. (Itt-Madras),
Ph.D. (Calgary); Res. Sci.

C.W. Fairbridge; B.Sc., M.Sc. (Lakehead), Ph.D. (St.
Andrews); Res. Sci.

J. Monnier; B.Sc. (Laval), Ph.D. (McMaster); Res. Sci.

Catalysis Research

J.R. Brown; B.Sc., Ph.D. (Western Ontario);
Res. Sci.

J.Z. Galuszka; B.Sc., M.Sc., Ph.D. (Jagiellonian,
Cracow, Poland); Res. Sci.

V.M. Allenger; B.A.Eng. (McGill), M.Sc. Chem.Eng. (Ot-
tawa); Res. Sci.

MINING RESEARCH LABORATORIES

J.E. Udd; B.Eng., M.Eng., Ph.D. (McGill), P.Eng.; Direc-
tor

Canadian Explosive Atmospheres
Laboratory

J.A. Bossert; B.Sc. (Queen's), P.Eng.; Manager

E.D. Dainty; B.Sc., M.Sc. (Toronto) P.Eng.; Res. Sci.
G. Lobay; B.Sc. (Manitoba), P.Eng.; Engineer

K.J. Mintz; B.Sc., M.Sc. (UBC), Ph.D. (Toronto); Res.
Sci.

J.P. Mogan; B.A.Sc. (Toronto), P.Eng.; Res. Sci.
Canadian Explosives Research
Laboratory

R.R. Vandebeek; B.Sc., M.Sc. (Carleton); Manager

K.C. Cheng; B.Sc., M.Eng. (Tainan Chen Kung, Tai-
wan); Eng.
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E. Contestabile; B.Sc. (Carleton); Phys. Sci.

K.K. Feng; B.Sc., M.Sc., Ph.D. (lowa), P.Eng.; Res. Sci.
D.E.G. Jones; B.Sc., Ph.D. (Western); Res. Sci.

P. Lee; B.Sc. (Hong Kong Baptist); Chemist

Elliot Lake Laboratory

R.O. Tervo; B.A.Sc. (Toronto), Ph.D. (Bradford), P.Eng.;
Manager

B. Arjang; B.Sc., M.Sc., Ph.D. (Germany); Res. Sci.

J. Bigu; M.Sc. (Barcelona), DTC (Slurry), Ph.D.
(Queen’s); Res. Sci.

N.K. Davé; B.Sc., M.Sc. (Rajastman, India), Ph.D.
(Queen’s); Res. Sci.

M. Grenier; B.Sc., M.Sc. (Laurentian); Res. Sci.

D. Hanson; B.Sc., Geol. Eng. M.Sc. Geo. Tech. (Min-
nesota); Phys. Sci.

S.G. Hardcastie; B.Sc., Ph.D. (Nottingham); Res. Sci.

D.G.F. Hedley; B.Sc., Ph.D. (Newcastle), PEng.; Res.
Sci.

G. Knight; B.Sc. (Birbeck, London); Res. Sci.

T.P. Lim; B.Sc. (Ottawa), Dipl. (Radio Chem. Tech.,
Munich, West Germany); Phys. Sci.

T. Makuch; B.Sc. (Waterloo); Phys. Sci.
P. Rochon; M.Sc. (Montreal); Phys. Sci.

M. Savich; Dipl. Min. Eng. (Ljobljan, Yugoslavia),
B.Eng., M.Eng. (McGill); Res. Sci.

G. Swan; B.Sc. (London), Ph.D. (London); DIC; ARSM,;
Res. Sci :

Rock Mechanics Laboratory

G.E. Larocque; B.Sc. (Carleton); Managér

A.B. Annor; B.A.Sc. (Ottawa); M.Eng (Carleton); P.Eng.;
Phys. Sci.

M. Bétournay; B.Sc., M.Sc.A., B.Eng. (McGill) P.Eng.
Phys. Sci.

N. Billette; B.A. (Bourget), B.Sc., M.Sc., Ph.D. (Ecole
Polytechnique); Res. Sci.

A. Boyer; B.Sc. (Montreal); Phys. Sci.
R. Boyle; B.Sc. (Ottawa); Phys. Sci.
R.W.D. Clarke; B.Eng. (N.S.T.C.), P.Eng.; Engineer

A. Fustos; B.S.F/FE., B.Sc. (UBC), M.Sc. (Carleton),
P.Eng.; Engineer
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M. Gangal; B.Sc. (Agra, India), M.Sc. (Rokee, India and
McGill), Ph.D. (Calgary); Res. Sci.

L. Geller; Dipl. Mech. Eng. (Budapest); B.Sc. Eng. (Lon-
don), M.A.Sc. (Toronto); Phys. Sci.

C.B. Graham; B.Sc., M.Sc., (Eng.) (Queen’s); Phys. Sci.
M. Gyenge; Dipl. Eng. (Budapest) P.Eng.; Res. Sci.

G. Herget; B.Sc. (Goettingen, West Germany), M.Sc.,
Ph.D. (Munich, West Germany); P.Eng.; Res. Sci.

R. Jackson; B.A.Sc. (Waterloo); P.Eng. (AECL Em-
ployee); Phys. Sci.

P. Lacourse; B.A.Sc. (Laval); Engineer

J. Pathak; B.Eng., M.Eng. (Sager, India); Ph.D.
(Freiberg, Germany); Engineer

N.A. Toews; B.Sc. (Queen’s); Res. Sci.

S. Vongpaisal; B.Eng., M.Eng., Ph.D. (McGill); P.Eng.;
Res. Sci.

D.F. Walsh; B.Sc. (Memorial); Phys. Sci.
R.J.R. Welwood; B.Sc. (Queen’s); Phys. Sci.

A.S. Wong; B.Sc. (National Taiwan University), M.Sc.
(Ottawa); Phys. Sci.

Y.S. Yu; B.Sc., M.Eng. (McGill); Res. Sci.

MINERAL SCIENCES LABORATORIES
W.A. Gow*; B.A.Sc. (Toronto); Director

L.L. Sirois**; B.A., B.Eng., M.Eng. (McGill), P.Eng.;
Director

E.G. Joe; B.Sc. (Queen’s); Phys. Sci.
W.J.S. Craigen; B.Sc. (Queen’s); Phys. Sci.

Chemical Laboratory
R.G. Sabourin; B.Sc. (Ottawa); Manager
R.J. Guest; B.Sc. (Acadia); Assistant Manager, Opera-

" tions

Metals and Alloys

D.J. Barkley; B.Sc. (Carleton); Chemist

E.H. MacEachern; B.Sc. (Mount Allison); Chemist
J.W. Wittwer; B.Sc. (Carleton); Chemist

Ores and Fire Assay
J.C. Hole; B.A. (Toronto); Chemist
R.R. Craig; B.Sc. (Glasgow); Chemist

*Retired effective Oct. 31, 1985.
**Appointed effective Aug. 19, 1985.




Solution Chemistry

G.A. Hunt; B.Sc. (Carleton); Chemist
J.E. Atkinson; B.A. (Queen’s); Chemist
J.A. Graham; B.Sc. (Carleton); Chemist

Optical Emission and NAA
T.R. Churchill; B.Sc. (Western Ontario); Chemist
R.E. Horton; B.Sc. (Carleton); Chemist

Special Analysis

A. Hitchen; B.Sc. (McMaster); Chemist

M.E. Leaver; B.Sc. (Queen's); Chemist
Research/Special Projects

E.M. Donaldson; B.Sc. (Manitoba); Res. Sci.
E. Mark; B.A. (Toronto); Chemist

Reference Materials Research
H.F. Steger; B.Sc., Ph.D. (McMaster); Res. Sci.

Radiation and Mineral Physics

M.G. Townsend; B.Sc., Ph.D. (Southampton); Res. Sci.

I;. .Provencher; B.Sc., M.Sc., Ph.D. (Sherbrooke); Res.
ci.

XRF, Radiometry and Fluorimetry

J.L. Dalton; B.S., M.Eng. (Carleton); Chemist

R.H. McCorkell; M.Sc., Ph.D. (Manitoba); Chemist

D.L. Curley; B.Sc. (Carleton); Chemist

M. Desgagne; B.Sc. (Laval); Chemist

C.W. Smith; M.Sc., Ph.D. (Queen’s); Res. Sci.

Extractive Metallurgy Laboratory

"‘M.C. Campbell; B.Sc. (St. Francis Xavier), B.Eng.
(N.S.T.C.), D.I.C., M.Sc. (London), PEng.; Manager
D.H. Beli; B.A.Sc., Ph.D. (London); D.I.C.; Phys. Sci.

Solution Purification
G.M. Ritcey; B.Sc. (Dalhousie); Res. Sci.

R. Molnar; B. Eng. (McGill); Ph.D. (London); D.I.C.;
Res. Sci.

G. Pouskouleli; B.Sc. (Greece), M.Sc. (Montréal); Ph.D.
(McGill); Res. Sci.

G. Deschénes; B.Sc., M.Sc. (Laval); Phys. Sci.

Metallurgical Chemistry

J.E. Dutrizac; B.A.Sc., M.A.Sc., Ph.D. (Toronto); Res.
Sci.

D.J. MacKinnon; B.Sc., M.A., Ph.D. (Ottawa); Res. Sci.

R.M. Morrison; B.Sc.; Ph.D. (British Columbia); Res.
Sci.

Q. Dinardo; B.Sc. (Carleton); Phys. Sci.

K. Bartels; B.Sc. (Carleton); Chemist

E. Rolia; B.A. (UBC); Chemist

K.G. Tan; M.Sc., Ph.D. (Carleton); Res. Sci.

Physical Chemistry
A.H. Webster; B.A., M.A., Ph.D. (UBC); Res. Sci.

S.M. Ahmed; B.Sc., M.Sc., Ph.D. (Saskatchewan); Res.
Sci.

R.F. Pilgrim; B.Sc. (Queen’s); Res. Sci.

R. Sutarno; B.E., M.E., Ph.D. (N.S.T.C.), PEng.; Res.
Sci.

S.A. Mikhail; B.Sc., M.Sc., Ph.D. (Cairo); Dr. Eng. (Nor-
way); Res. Sci.

J. Leduc; B.Sc. (Montréal); M.Sc., Ph.D. (McGill); Res.
Sci.

V.H.E. Rolko; B.Sc. (Manitoba); Chemist

Pyrometallurgy
J.M. Skeaff; B.A.Sc., M.A.Sc., Ph.D. (Toronto); Res. Sci.

C. Hamer; B.E. (N.S.T.C.), M.Sc. (Queen’s); PEng.;
Res. Sci.

V.M. McNamara; B.Sc., B.Eng., M.A.Sc. (Toronto); P.
Eng.; Res. Sci.

L.J. Wilson; B.Sc. (McMaster); Phys. Sci.
D. Liang; B.Sc., M.Sc. (Queen’s); P.Eng.

Biotechnology

R.G.L. McCready; B.Sc., M.Sc., Ph.D. (Calgary); Res.
Sci.

H.W. Parsons; B.Sc. (Alberta); Res. Sci.

A. Jongejan; Geol. Can. Drs. Ph.D. (Amsterdam); Res.
Sci.

M. Silver; B.Sc., M.Sc. (Manitoba), Ph.D. (Syracuse);
Res. Sci.

V. Sanmugasunderam; B.Sc. (Ceylon); M.Sc. (Wales);
Ph.D. (British Columbia); Res. Sci.

W.D. Gould; B.Sc., M.Sc., Ph.D. (Alberta); Res. Sci.
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Leaching _

B.H. Lucas; B.Sc. (Queen’s); P.Eng.; Res. Sci.

K.E. Haque; M.Sc., Ph.D. (Ottawa); Res. Sci.

D. Shimano; B.Sc. (Concordia); Phys. Sci.

W. Howell; B.Sc. (Calgary), M.Sc. (Ottawa); Phys. Sci.

Mineral Processing Laboratory

G.W. Riley; A.C.S5.M. (Camborne School of Mines),
P.Eng.; Manager

F.R. Campbell; Eng.D., B.Eng., Ph.D. (London); D.I.C.
(Imperial College); Manager

M. Stefanski; B.Sc., M.Sc., Ph.D. (Katowce); Ph.D.
(Krakow); Phys,_Sci.

Construction Materials

V.M. Malhotra; B.Sc., B.E. (W. Australia); Res. Sci.
H.S. Wilson; B.E. (Saskatchewan); Res. Sci.

B. Nebesar; M.Sc. (McGill); Res. Sci.

E. Douglas; B.Sc. (Chem. Eng.) (Argentina); Ph.D.
(McGill); Res. Sci.

G.G. Qarette; B.Sc. (Laval); Engineer

Mineral Dressing

D.M. Doyle; B.Sc.Min.Eng. (Michigan Tech. Univ.);
Phys. Sci. -
Metallic Minerals

G.l. Mathieu; B.A., B.Sc. (Laval); Res. Sci.

A.l. Stemerowicz; B.Sc. (Queen’s), P.Eng.; Res. Sci.

D. Laguitton; Chem. Eng. (Rennes), D.Sc. (Laval); Res.
Sci.

K.8. Moon; B.Sc., M.Eng. (Seoul National U.); M.A.Sc.,

M.Eng. (British Columbia), Ph.D. (California); Res. Sci.

M. Cristovici; B.Eng. (Bucharest); P.Eng.; Res. Sci.

J.H.C. Leung; B.Sc. (Taiwan), M.Sc. (Waterloo); Phys.
Sci.

W.H. Cameron; B.Sc. (Queen’s); Phys. Sci.
V.G. Reynolds; B.Sc. (Carleton); Phys. Sci.

J.M. Lamothe; B.Eng. (Ecole Polytechnique Montreal);
Res. Eng.

M. Bilodeau; B.Sc. (Laval); Phys. Sci.
Non-Metallic Minerals -
R.K. Collings; B.Eng. (N.S.T.C.), P.Eng.; Res. Sci.

8.8.B. Wang; B.Sc. (Hong Kong Baptist); M.Sc. (Callfor-
nia), Ph.D. (Toronto); Phys. Sci.
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P.R.A. Andrews; B.Sc. (Eng.) (London), M.Eng.Sc.
(Melbourne); Res. Sci.

Process Mineralogy

P.R. Mainwaring; B.Sc. (Western Ontario); Ph.D.
(Toronto); Res. Sci.

L.J. Cabri; B.Sc., M.Sc., Ph.D. (McGill); Res. Sci.
J.L. Jambor; B.A., M.Sc., Ph.D. (Carleton); Res. Sci.
W. Petruk; B.Eng., M.Sc., Ph.D. (McGill); Res. Sci.
T.T. Chen; B.Sc., M.Sc., Ph.D. (Cornell); Res. Sci.

J.A. Soles; B.A.Sc., M.A.Sc. (British Columbia), Ph.D.
(McgGill), P.Eng.; Res. Sci.

J.T. Szymanski; B.Sc., Ph.D. (London); Res. Sci.
M.R. Hughson; B.A. (Western Ontario); Phys. Sci.
J.M.D. Wilson; B.Sc., M.A.Sc. (Queen’s); Phys. Sci.
K.M. Besso; B.Sc. (Montreal); Phys. Sci.

Ceramics
K.E. Bell; B.E. (Saskatchewan), P.Eng.; Res. Sci.
V.V. Mirkovich; Ph.D. (Toronto); Res. Sci.

D.H.H. Quon; B.Sc. (National Sun Yat Sen U.), M.Sc.
(Ohio State), Ph.D. (Michigan); Res. Sci,

T.A. Wheat; Ph.D. (Leeds); Res. Sci.

A. Ahmad; B.Sc., M.Sc., Ph.D. (New Brunswick); Res.
Sci.

A.K. Kuriakose; B.Sc., M.A., Ph.D. (Madras, India);
Res. Sci. \

J.D. Canaday; M.B.A. (Arizona); B.Sc. (Oklahoma);
M.Sc., Ph.D. (Guelph); M.Sc. (Calgary); Res. Sci.

National Uranium Tallings Program

R.D. John; B.Sc. (Loughborough); CIMA (London/
Lambton); Manager

H.F. Steger; B.Sc., Ph.D. (McMaster); Res. Sci.
D.G. Feasby; B.Sc., M.Sc (Queen’s); Phys. Sci.
R. Holmes; B.Sc., M.Sc. (Windsor); Phys. Sci.
G. Tremblay; B.Sc. (Carleton); Phys. Sci,

C. Weatherall; B.Sc. (Waterloo); Phys. Sci.
W.C. Harrison; M.Sc. (Alberta); Phys. Sci.




PHYSICAL METALLURGY RESEARCH
LABORATORIES

W.H. Erickson; B.Sc., M.Sc. (Mich. Tech); Ph.D.
(Durham), P.Eng.; Director

Metals Processing Laboratory
R. Thomson; B.Sc., ARCST, Ph.D. (Glasgow); Manager

Foundry Section
R.K. Buhr; B.Eng. (McGiil); Head

K.G. Davis; B.Sc. (Birmingham), M.A.Sc., Ph.D. (British
Columbia); Res. Sci.

J.L. Dion; B.A.Sc. (Montreal); P.Eng.; Phys. Sci.

R.A. Matte; B.Eng. (Sherbrooke); Engineer

G. Morin; B.A.Sc. (Laval); P.Eng.; Engineer

A.R. Palmer; B.Sc., Ph.D. (London); P.Eng.; Res. Sci.
E.l. Szabo; M.Sc., Ph.D. (Nottingham); Res. Sci.

R.D. Warda; B.A.Sc. (British Columbia), Ph.D.
(Cambridge); Res. Sci.

L.V. Whiting; B.Sc., M.Sc., Ph.D. (McGill), M.B.A. (Ot-
tawa); Res. Sci.

Metal Forming Section

A.F. Crawley; B.Sc., Ph.D. (Glasgow), P.Eng; Head
D.L. Baragar; B.Sc., M.Sc., Ph.D. (Queen’s); Res. Sci.
C. Galvani; B.Eng. (Montreal Univ.); Phys. Sci.

C. Ozsoy; M.Sc., Ph.D. (Technical Univ. of Istanbul);
Visiting Fellow

G.E. Ruddle; B.A.Sc., M.Sc. (Waterloo), D.Sc. (Vir-
ginia), P.Eng.; Res. Sci.

J.J.M. Too; B.Sc. (Taiwan); M.Sc. (McGili); Ph.D.
(Wales); Res. Sci.
Nondestructive Testing Section

V.L. Caron; B.A.Sc. (Laval), M.Eng. (Paris), P.Eng.;
Head

G. Landry; B.A.Sc. (Montreal); Phys. Sci.

D.K. Mak; B.Sc., M.Sc., Ph.D. (Toronto); Res. Sci.
J.P. Monchalin; D. Eng. (Paris); M.Sc., Ph.D. (M.1.T.),
Res. Sci.

Welding Section

J.T. McGrath; B.A.Sc., M.A.Sc., Ph.D. (Toronto), P.Eng.;
Head

J.T. Bowker; B.Met., Ph.D. (Sheffield); Res. Sci.

J.E.M. Braid; B.A.Sc. (Waterloo); Ph.D. (Cambridge);
Res. Sci.

R.S. Chandel; B.E. (Nagpur), Ph.D. (Birmingham),
C.Eng. M.I.M.; Res. Sci.

R.D. McDonald; B.Sc. (Queen’s), PEng.; Res. Sci.

Metals Development Laboratory

D.W.G. White; S.M., Sc.D. (M.L.T.), REng.; Manager

Corrosion Science Section

J.B. Gilmour; B.Sc. (Queen’s), Ph.D. (McMaster),
P.Eng.; Head

G.J. Biefer; B.Sc., Ph.D. (McGill); Res. Sci.

D.C. Briggs; B.Eng., M.Eng. (McGill), Ph.D. (Queen’s);
Res. Sci.

R.J. Brigham; B.Sc., M.Sc., Ph.D. (McMaster); Res. Sci.

H.M. Hindham; B.Sc. (Cairo), Ph.D. (McMaster); Res.
Sci.

G.R. Hoey; B.Sc., M.Sc., Ph.D. (Toronto); Res. Scl.
A.W. Lui; B.Sc., M.A.Sc., Ph.D. (Windsor); Res. Sci.

R.W. Revie*; B.Eng., M.Eng. (R.P.l.); Ph.D. (M.L.T.);
Res. Sci.

J.C. Saiddington; Chem. Eng., M.A.Sc. (Toronto); Res.
Sci.

V.S. Sastri; B.Sc., M.A., Ph.D. (New York); Res. Sci.

Engineering Physics Section

W.R. Tyson; B.A.Sc. (Toronto), Ph.D. (Cambridge);
Head

S.B. Biner; M.Sc. (Technical Univ. of Istanbul), Ph.D.
(Univ. of Aston); Visiting Fellow

J. Boutin; B.Eng., M.A.Sc. (Montreal); Phys. Sci.

B. Faucher; Eng. INSA (Lyon), M.Sc. (Laval), Ph.D.
(Ottawa), P.Eng; Res. Sci.

J. Harbec; B.Eng. (McGill), P.Eng.; Phys. Sci.

G. Roy; M.Sc. (Silesian Univ.), Ph.D. (P.A.S.); Res. Sci.
O. Vosikovsky; B.A.Sc., Ph.D. (Prague); Res. Sci.
K.C. Wang; B.A.Sc., Ph.D. (Rensselaer); Res. Sci.

*Seconded to Program Office until Jan. 1985.
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Metal Physics Section

W.N. Roberts; M.A., Ph.D. (Leeds); Head

G.J.C. Carpenter; B.Sc., Ph.D. (Wales); Res. Sci.
E.J. Cousineau; B.Sc. (Carleton); Phys. Sci.

R. Holt; B.A.Sc. (Toronto); Res. Sci.

J. Ng-Yelim; B.A. (Carleton), B.Sc. (Ottawa); Phys. Sci.
R.H. Packwood; B.Sc., Ph.D. (Birmingham); Res. Sci.

Metallurgy Section
J.D. Boyd; B.A.Sc. (Toronto), Ph.D. (Cambridge); Head

L.E. Collins; B.Sc., M.Sc. (Queen’s), Ph.D. (M.L.T.); Res.
Sci.

A. Couture; B.A., B.A.Sc. (Laval), P.Eng.; Res. Sci.

B. Dogan; B.Sc., M.Sc., Ph.D. (Manchester); Visiting
Fellow

D.M. Fegredo; B.Sc., M.Sc., Dipl. L.I.Sc., Ph.D.
(Sheffield), M.l.M.; Res. Sci.

M.J. Godden; B.Met., Ph.D. (Sheffield); Res. Sci.
R.F. Knight; B.Sc., M.Sc. (Queen’s); Res. Sci.

T.F. Malis; B.Sc., M.Sc., Ph.D. (Manitoba); Res. Sci.
D.E. Parsons; B.A.Sc. (Toronto), P.Eng.; Res. Sci.

M. Sahoo; B.Sc., B.E. (.1.Sc., Bangalore), Ph.D. (British
Columbia), P.Eng.; Res. Sci.

M.T. Shehata; B.Eng. (Cairo), Ph.D. (McMaster); Res.
Sci.

COAL RESEARCH LABORATORIES

T.D. Brown; B.Sc. (Durham); Ph.D. (Sheffield), C.Eng.;
Director

Coal Mining Research

D.B. Stewart; B.Sc., M.Sc. (Queen’s), P.Eng.; Manager

Coal Research Laboratory: Cape Breton

G.A. Haslett; B.Sc. (Durham), C.Eng., P.Eng.; Group
Leader

Strata Mechanics
P.R.M. Cain; B.Sc., Ph.D. (Cardiff); Res. Sci.

T.R.C. Aston; B.Sc. (Cardiff), Ph.D. (Nottingham); Res.
Sci.
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Environment.
AW. Stokes; B.Sc., Ph.D. (Nottingham); Res. Sci.

J.C.Y. Hwang; B.Sc. (Taiwan), M.Sc. (Central), M.Sc.
(McGiill), Ph.D. (McGill); Res. Sci.

B.W. Konda; B.Eng. (Osmania), Ph.D. (Nottingham),
P.Eng.; Phys. Sci.

-D.J. Kennedy; B.Sc. (Windsor); Phys. Sci.

Coal Testing
G.W. Bonnell; B.Sc. (Dalhousie); Chemist

Coal Research Laboratory: Calgary

B.M. Das; B.Sc., A.l.S.M. (India School of Mines); Ph.D.
(Tech. U. of Mines, Ostrava, Czechoslovakia), P.Eng.;
Group Leader

Coal Mining Research

R.N. Chakravorty; B.Ch.E. (Jadavpur), Ph.D. (Not-
tingham); Res. Sci.

M.Y. Fisekci; Dipl. Eng. (Turkey), M.Eng. (Sheffield);
Ph.D. (Sheffield); Res. Sci. A

N.J. Stuart; B.Sc., Ph.D. (Nottingham); Res. Sci.
R.J. Kolada; B.Sc., Ph.D. (Nottingham); Res. Sci.

Coal Reserve Assessment

A.S. Romaniuk; B.Sc. (Queen’s), P.Eng.; Phys. Sci.
H.G. Naidu; B.Sc., A.LS.M. (India School of Mines);
P.Eng.; Engineer

Mining Technology

V. Srajer; M.Sc. (Univ. Appl. Sci., Kosice), P.Eng.; Engi-
neer

R.K. Singhal; B.Sc. (Nottingham), Ph.D. (Newcastle-on-
Tyne), C.Eng., P.Eng.; Phys. Sci.

G. Zahary; B.Sc. (Alberta), M.Eng. (McGill); P.Eng.; (on
secondment to Program Office); Phys. Sci.

Coal Processing Research Laboratory:
Edmonton :

H.A. Hamza; B.Sc. (Cairo); Ph.D. (Newcastle-on-Tyne);
Manager

Carbonization

A.B. Fung; B.Sc. (Waterloo), P.Eng.; Engineer

R. Zrobok; B.Sc. (Alberta); Phys. Sci.



Fossil-Fuel Science and Applications

N.E. Anderson; B.Sc. (Alberta); Phys. Sci.

W.H. Michaelian; B.Sc. (California); Ph.D. (Simon
Fraser); Res. Sci.

W.M. Leung; B.Sc. (Hong Kong); M.Sc. (Manchester);
Ph.D. (McGill); Res. Sci.

D. Axelson; B.Sc., Ph.D (Toronto); Res. Sci.
C.W. Angle; B.Sc. (Alberta); Phys. Sci.

R. Mikula, B.Sc. (Saskatchewan), Ph.D. (British Colum-
bia); Phys. Sci.

S. Twa; B.Sc. (British Columbia); Phys. Sci.

Process Control and Computer Applications
J.L. Picard; B.Sc. (Alberta); Phys. Sci.

N.A. Mansour; B.Sc. (Cairo), B.Sc. (Alberta), Ph.D. (Al-
berta); Res. Sci.

A. Salama; B.Sc. (Alexandria), Ph.D. (Alberta); Res.
Sci.

W. Friesen; B.Sc. (Brock), Ph.D. (British Columbia);
Res. Sci.

A.W.F. Mo; B.Sc. (Alberta); Phys. Sci.

Coal Preparation (Pilot Plant)

M.W. Mikhail; B.Sc. (Assuit), M.Sc. (Alberta), P.Eng.;
Engineer

I.S. Parsons; B.Sc. (Western Ontario); Phys. Sci.
J. Szymanski; M.Sc., Ph.D. (Wroclaw); Res. Sci.

Engineering and Field Demonstration
K. Hashmi; B.Sc. (Alberta), P.Eng.; Engineer
Z. Potoczny; B.Sc., M.Sc. (Toronto); Engineer
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CANMET REPRESENTATION ON TECHNICAL COMMITTEES 1985-1986

INTERNATIONAL
AIR POLLUTION CONTROL ASSOCIATION
A.P.C.A. TS-2.3, Residential Fuel Combustion (chairman) ..................... A.C.S. Hayden (ERL)
A.P.C.A. TS-2.2, Industrial Fuel Combustion (secretary) ....................... A.C.S. Hayden (ERL)
A.P.C.A. Ottawa Chapter (secretary) ...ttt S.W. Lee (ERL)
A.P.C.A. Quebec Section Executive (past chairman) .......................... R.J. Lafleur (ERL)
Air Pollution (member at 1arge) . ...t e R. Prokopuk (ERL)
BRITISH FLAME RESEARCH COMMITTEE (member) ..., G.K. Lee (ERL)
CANADA/JAPAN COAL LIQUEFACTION PROGRAM
(Canadian coordinator) . ... ... e D.A. Reeve (ERL)
Working Group (member) ... e M. lkura (ERL)

CANADIAN SUBCOMMITTEE OF THE INTERNATIONAL
ELECTROTECHNICAL COMMISSION, TECHNICAL COMMITTEE 31

Electric Apparatus for Explosive Atmospheres (chairman) ..................... J.A. Bossert (MRL)
Subcommittee 31A (MeMbeEr) ... . i i e G. Lobay (MRL)
Subcommitiee 31 (MeMbEr) ... ... e e K.J. Mintz (MRL)

CO-OPERATIVE AGREEMENT ON COAL SLURRY PIPELINE

WITH WEST GERMANY
(COOMdINALOT) ..ottt e T.D. Brown (CRL)
(project leader/contact) . ... .. i i e M.W. Mikhail (CRL)

EIGHTH INTERNATIONAL STRATA CONTROL CONFERENCE
ORGANIZING COMMITTEE

(Canadian representative) ... ... e D.B. Stewart (CRL)
FUEL (LONDON) (EASTERN REGIONAL EDITOR)

International Editorial Board (Canadian editor) ......... ... ... oo, A.E. George (ERL)
INSTITUTION OF MINING AND METALLURGY (U.K))

Mining Industry Editorial Advisory Board ........ ... o i i R.K. Singhal (CRL)
INTERNATIONAL ASSOCIATION OF COMPUTATIONAL MECHANICS

(MM Lo e e e e e JJ.M. Too (PMRL)

INTERNATIONAL COMMITTEE ON APPLIED MINERALOGY IN THE

MINERAL INDUSTRY
(Canadian representative) .............c i e W. Petruk (MSL)
(liaison representative) .. ........ooe i W. Petruk (MSL)

AFFILIATION KEY:

DGO Director General's Office CRL Coal Research Laboratories

ERL Energy Research Laboratories RPO Research Program Office

MRL Mining Research Laboratories TID Technology Information Division

MSL Mineral Sciences Laboratories NUTPO National Uranium Tailings Program Office
PMRL Physical Metallurgy Research oTT Office of Technology Transfer

Laboratories
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INTERNATIONAL COMMITTEE ON COAL PETROGRAPHY

Petrography (working member) .............o i e B.N. Nandi (ERL)
Petrography of Organic Sediments (member) ...........c.covvviiniiiininnnn., B.N. Nandi (ERL)
Subcommittee on Industrial Application of Coal Petrography

(03T o= B.N. Nandi (ERL)

INTERNATIONAL COMMITTEE ON COAL RESEARCH (member) ................ D.A. Reeve (ERL)

1986 INTERNATIONAL CONFERENCE ON: EFFECTS AND CONTROL
OF INCLUSIONS AND RESIDUALS IN STEELS
Organizing Committee (chairman) ...t J.D. Boyd (PMRL)

INTERNATIONAL CONFERENCE ON SOLUTE DEFECT INTERACTIONS:
THEORY AND EXPERIMENT
Organizing Committee (Member) ... J.D. Boyd (PMRL)

INTERNATIONAL CONFERENCE ON THE STRENGTH OF METALS
AND ALLOYS (ICSMA-7)

Organizing Committee (Member) ....... ...ttt iaeanens G.E. Ruddle (PMRL)
INTERNATIONAL CONGRESS ON CATALYSIS (1988)
Advertising and Publications Committee (chairman) .......................... M. Ternan (ERL)
(member) ... J. Monnier (ERL)
Technical Program Committee (member) ........ccovviiiiiiiiiiiiiee.n, J.F. Kriz (ERL)

11th INTERNATIONAL CONGRESS ON X-RAY OPTICS AND
MICROANALYSIS

(chairman) .............coooiunnn. B s R.H. Packwood (PMRL)

INTERNATIONAL DISTRICT HEATING AND COOLING ASSOCIATION
International Relations Committee (chairman) ...................ccoiiive..., M. Wiggin (ERL)

INTERNATIONAL ELECTROTECHNICAL COMMISSION
Subcommittee 31A

Flameproof Enclosures (chairman) ..............ccoiiiiiiiii ... J.A. Bossert (MRL)
INTERNATIONAL ENERGY AGENCY

Fossil Fuels Working Party (member) ... D.A. Reeve (ERL) .

Coal Research Executive Committee (member) ..., D.A. Reeve (ERL)

Coal-Liquid Mixture Implementing Agreement (member) ...................... H. Whaley (ERL)

Atmospheric Fluidized Bed Combustion Agreement (member) ................. F.D. Friedrich (ERL)
(member) ................. E.J. Anthony (ERL)

Low NO, Coal Combustion of Pulverized Coal Agreement

(Canadian Representative on Executive Committee) ...................... G.K. Lee (ERL)

Coal Combustion Sciences Implementing Agreement
(Canadian Representative on Executive Committee and

Canadian Representative on Technical Committee) ....................... G.K. Lee (ERL)
) (member) .............. H. Whaley (ERL)
(member) .............. P.M.J. Hughes (ERL)
Organizing Committee — International Conference on Coal Science
(member) ... e J.T. Price (ERL)
District Heating Implementing Agreement (member) .......................... M. Wiggin (ERL)
Advanced Heat Pump Implementing Agreement (member) .................... M. Wiggin (ERL)
INTERNATIONAL FLAME RESEARCH FOUNDATION
Aerodynamics Panel (member) ....... ...t H. Whaley (ERL)
Flame Chemistry Panel (member) ............cc it E.J. Anthony (ERL)
Joint Committee (Member) ...ttt e G.K. Lee (ERL)
Pulverized Coal Panel (member) ............coeiiuriinir e innn H. Whaley (ERL)
Oil and Gas Panel (member) ............cooviiiiiiiiee s, e A.C.S. Hayden (ERL)
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INTERNATIONAL INSTITUTE OF WELDING
Canadian Council (chairman) .........c.coiiiiiiiiie it e
Commission X, Residual Stress, Stress Relieving Brittle
Fracture (member) ... ... e
Commission Xili, Fatigue Testing Committee (member) .......................

INTERNATIONAL JOURNAL OF MINE WATER
Canadian editor . ... i e e

INTERNATIONAL JOURNAL OF PRESSURE VESSEL AND PIPING
Editorial Board (member) ... ... .. e

INTERNATIONAL MINERALOGICAL ASSOCIATION
Commission of Ore Microscopy (Canadian representative) ......... e
Committee on Sulphosalts (member) ..o

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (I1SO)
ISO/TC-27, Solid Mineral Fuels Canadian Advisory

Committee (chairman) ........... i i e
ISO/TC-27/SC-2, Brown Coals and Lignites (secretary) .......................
(member atlarge) .................
ISO/TC-27/SC-2/WG-15, Coal Abrasion (member) ................ccovinvnn..
ISO/TC-27/SC-3, Coke (MEMDbEr) ... it i e
ISO/TC-27/WG-12, Plasticity (member) ....... .. i,
ISO/TC-102/SC-3, Physical Testing of Iron Ores (chairman) ...................
ISO/TC-109, Domestic Oil Burners (member) ...... ..o,
ISO/TC-146/SC-1, Air Quality — Stationary Source Emissions
(MEMIDET) Lottt
ISO/TC-26/SC-1, Copper and Copper Alloys (member) ................ccovu
ISO/TC-17/SC-1, Analysis of Steel and Cast Iron (members) ..................
ISO/TC-33, Refractories (MeMbEr) ...ttt e i
ISO/TC-166, Ceramic Ware in Contact with Foods (member) ..................
ISO/TC-107/SC-6, Metallic and Other Inorganic Coatings
(0115 141 07=T )
ISO/TC-175, Fluorspar (MEMDbEr) ...ttt it e et i
ISO/TC-183, Coppet, Lead and Zinc Ores and Concentrates
(MEMDEIS) .o e i e
ISO/TC-102, Iron Ores (Chairman) ...........co it e
(MEMDbEr) . e e
(member) ........ P
(Member) ... e
ISO/TC-146/147/SC-3, WG, Detection Asbestos Fibre
in Air (member) .......... e e e e e e
ISO/TC-71, Concrete (chairman) .........c.coiiiiiiiin i, e
ISO/TC-56, Mica (Chairman) . ..........iiii it et iaeiaanes
ISO/TC-24, Sieves, Sieving and Other Sizing Methods
(1= 01107 £ I R ceenn
ISO/TC-146, Air Quality, Workplace (member) ... nn.
ISO/TC-146/SC-2/WG-5, Inorganic Fibres (chairman) .........................
ISO/TC-77, Asbestos (member) ...t e e e i i
ISO/REMCO, Reference Materials (chairman) ................. ...,
(member) ...
ISO/TC-102/SC-1, Sampling Subcommittee (chairman) .......................
ISO/TC-102/SC-2/WG-12, Chemical Analysis Subcommittee,
Working Group on Evaluation of Statistical Data (convener) ................
ISO/TC-102/SC-2, Study Group on Reference Materials —
Iron Ores (Canadian representative) .............ciiiiiiiiii i,

J.T. McGrath (PMRL)

J.T. McGrath (PMRL)
O. Vosikovsky (PMRL)

T.R.C. Aston (CRL)
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