
Energy, Mines and 
Resources Canada 

CANMET 
Canada Centre 
for Mineral . 

and Energy 
Technology 

Énergie, Mines et 
Ressources Canada 

Centre canadien 
de la technologie 
des minéraux 
et de l'énergie 

SUMMARY AND MINUTES OF THE FIRST MEETING 

OF THE ENERGY PROCESSING $UB-COMMITTEE: 

NATIONAL ADVISORY COMMITTEE FOR MINING AND METALLURGICAL RESEARCH 

by 

A.H. Hardin, D.K. Faurschou, E. Smith and•E.D. Dainty 

June, 1977 

CANMET ENERGY RESEARCH PROGRAM 

REPORT ERP 77-4 



Summary 

The first meeting of this sub-committee was held from 09:00-17:30 
on Wednesday, March 17th, 1977. Approximately one-half of the time was devoted 
to presentations by CANMET staff. These presentations introduced the sub-committee 
members to the broad range of projects and capabilities of the CANMET Energy 
Program. Since most of the material was new to all of the sub-committee, 
.the remainder of the time was spent in general discussions and detailed 
questioning of the CANMET staff. 

• The discussions led to recommendations by individual members of 
thé sub-committee. However, these were not dfscussed in detail and no 
conclusions on them were reached at this time. In fact the recommendations 
taken as a whole are not always self-consistent, or are sometimes too 
general in scope. None-the-less all of the recommendations have been included 
for completeness and fairness. It is obvious that future meetings will have 
to be devoted to complete discussions of the individual's recommendations, 
reconciliation of discrepancies, and to the establishment of a final set of 
recommendations. 

The minutes constitute as faithful a record as possible of the 
discussions, questions and comments of those present. No attempt was made 
to eliminate "politically sensitive" topics. The details of the CANMET 
presentations are given in the Appendices. 

It is recommended by the Energy Research Program Office that the 
sub-committee be reconvened in.September or October to begin the delineation 
of a final set of recommendations. 
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' 	National Advisory Committee for Mining 
and Metallurgical Research 

Energy Processing Sub-Committee 

• Preliminary List of General Comments by Individuals  

NO ACTION BY EMR REQUESTED NOW 

The following comments of a general nature were°màde by individuals but 
were not passed as motions by the committee: It is recommended that: 

a) CANMET should not concentrate its efforts in fewer areas, but should 
develop expertize in other areas comparable to the present expertize 
in carbonization; 

h) CANMET should not attempt to tell industry what to do, but should set 
regulations for energy use. However, CANMET is not a regulatory body. 

c) Prices of exported coal should be controlled so that cheap coal sent to 
Japan does not lead to our importing cheap steel which results in losses 
of Canadian jobs. This is supported by the fact that the Japanese 
industry is.not in reality more efficient but operates at a 2% profit 
margin; 	 • 

d) CANMET should continue coal research in.the full scope outlined in the 
reports; 

e) CANMET should initiate studies for new methods of converting efficiently, 
stack gases into electric power in small industrial in-plant installations; 

f) More effort should be devoted to resource assessment and evaluation, 
which is vitally important. Closer cooperation between GSC and CANMET 
is a must. 

g) CANMET's role and policies with respect to industry and universities 
should be clearly defined to the committee members. This should be a 
starting point for Public Relations with industry and the public; 

h) The uranium work should be concentrated into fewer aspects. Work to 
meet coming Canada's thorium needs should be a separate project with 
the objective•of having data and a process ready for 1985; 

i) CANMET should be correlating the various sets of processing parameters 
(specific  th  particular mines and particular mineral structures) in 
order to provide more realistic and accurate estimates of our recoverable 
uranium resources; 

j) Since the oil, gas and coal industries have good ideas as to what the 
resources are, EMR should have little to do with exploration; 

k) Laws or regulations should be instituted to prohibit companies from 
tying up first-line properties too long; 

1) It is imperative that EMR determine what are the coking coal reserves 
. and set limits to exports to prevent the sale of too much of our best 

coal; 
m) In view of the low recovery rate of coal (15%), regulations should be 

instituted which penalize low recovery and add incentives for high 
recovery; 

n) Work on formed-coke should be centered on specific problems related to 
Canadian supply and utilizatiàn and not on process development since 
several demonstration plants are now being built. 

j 
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o) Work in coal gasification and liquefaction should be limited to keeping 
on top of what the best processes are; 

p) All projects should be initiated only on the basis of need, i.e. a real 
customer or client; 

Preliminary List of Recommendations to EMR regarding Policy and Initiatives  

NO ACTION REQUESTED AT THIS TIME 

The following recommendations were made by individuals (as above): 

a) A control structure should be set up to ensure that there is a minimum 
of duplicated effort between industry, federal and provincial units. 
This should include communication at the upper and lower levels of federal-
provincial programs; 

h) Each member of the committee should supply CANMET with a list of people 
working in energy R and D; where proprietry considerations and patent 
regulations do not prohibit it, specific areas of energy R and D should 
be indicated. 

c) The main  NACMMR committee, through Dr. J. Fyles (Deputy Minister of Mines 
and Petroleum Resources, B.C.) should be asked to initiate cooperative 
exchanges of the type mentioned in (a), above; 

d) Consultations and communications between this sub-committee and the 9 
other TASKS should be initiated as soon as possible (especially conservation); 

e) EMR work should be set on the basis of Canadian first priorities; 
f) Program priorities should be, (in order of decreasing importance) 

i) Renewable, fi) Conservation of non-renewable, iii) Trading of Resources 
(barter), and iv) Exploitation; 

g) Hydro generation should be maximized since negative environmental impacts 
are minimized; 

h) Funding and incentives must be provided to allow industry to convert 
waste, stack heat into steam; 

i) If new manyears and dollars cannot be allocated to Conservation and 
Renewables, then Carbonization would seem to be an area where effort 
could be diverted; 

j) Work should be concentrated on projects not pursued elsewhere, i.e. 
Thermal Hydrocracking; 

k) The n.umber of manyears and dollars devoted to longterm viewpoints 
(10-15 years) should be minimized; 

' 1) Priorities should be set on the basis of what gives the most immediate 
impaft, since we will have an oil balance of payments deficit of $5 
billion by 1980; 

m) The role of government in society is being lost; it should pass laws 
to make industry responsible for energy waste; 

n) More manyears should be devoted to all aspects of energy R and D and 
no cuts should be envisioned in the short term; 

o) Power generation in pulp, paper and steel mills is economic today. 
These industries should be forced to adapt, i.e. use of 'back pressure' 
power in present mills; 
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Controls must be applied where: i) resources are limited and rationing 
must apply, ii) a monopoly against the common good is present, and 
iii) a process is profitable but.unsafe (health, environment); 
Future chemical and energy needs should be assessed and the fossil 
fuel resources reserved for specific economic domains. 
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National  .Advisory Committee for Mining & Metallurgical Research 

Energy Processing Sub-Committee Meeting 

Minutes  

09:00-17:30, March 17, 1977, Director's Boardroom, 
Canada Centre for Mineral & Energy Technology, 555 Booth St., Ottawa 

Sub-Committee Members: 
• 

Present: Dr. Allan W. Ashbrook, Director, Research and Development, Eldorado 
Nuclear Ltd., Ottawa; 

Dr. Terry E. Dancy, Vice-President Engineering and Development, 
Sidbec-Dosco, Montreal; 

Dr. Max French, Project Leader, Hat Creek Project, B.C. Hydro and 
Power Authority, Vancouver; 

Mr'. F. John McMulkin, Vice-President Research and Development, 
Dominion Foundries and Steel Ltd., Hamilton; 

Dr. David Michell, Member, Alberta Oil Sands Technology & Research 
Authority, and Manager, Oil Sands Research 
Centre, Alberta Research Council, Edmonton; 

Dr. Jarry L. Uvira, Senior Research Supervisor and Chairman of the 
Corporate Energy Task Group, Steel Company 
of Canada Ltd., Hamilton; 

Dr. Rob Schutte, Director of Research Syncrude, Edmonton; 

Mr. Jack Walker, Manager of Process Research, Imperial Oil 
Enterprises, Sarnia; 

• 
Mr. David Winship, Director of Engineering, Combustion Engineering/ 

Superheater Ltd., Montreal. 

Regrets: Dr. Norbert Berkowitz, Alberta Research Council, Edmonton; 

Mr. J.O. Thomas, Vice-President, Coal Preparation and Utilization, 
Cape Breton Development Corporation, Sydney. 

Energy, Mines and Resources Staff: 

Science & Technology: Dr. D.S. Montgomery, Energy Advisor to Assistant Deputy 
Minister. 

CANMET: Mr. V.A. Haw, Deputy Director-General, CANMET 
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Energy Research Program Office (CANMET): 

Mr. Don Dainty, Acting Director, Energy Research Program Office; 

Dr. David A. Reeve, Appointed Director, Energy Research Program Office; 

Dr. Arvid H. Hardin, Processing Coordinator, Energy Research 
Program Office; 

• 
Mr. Don K. Faurschou, Supply Coordinator, Energy Research Program 

Office. 

Project Leaders: 

Mr. Jack C. Botham, Coal Carbonization, and Manager of the Canadian 
Carbonization Research Laboratory, Energy 
Research Laboratories; 

Mr. Jean Denis,'Oil and Gas Processing and Acting Manager of the 
Canadian Synthetic Fuels Research Laboratory, 
Energy Research Laboratories; 

Dr. Marten Ternan, Gas'ification and Liquefaction and Head, Catalysis 
Section, Energy Research Laboratories; 

Dr. Basil J.P. Whalley, Coal Beneficiatiàn and Head, Special Projects, 
Energy Research Laboratories. 

1. The meeting wa called to order at 9:00 a.m. 

2. The committee members were welcomed to CANMET by the Deputy Director-General, 
Mr. Vic Haw. He emphasized the usefulness of this NACMMR sub-committee to 
the Department, to provide advice, knowledge and experience and to assist 
in evaluating the direction, structure, planning and implementation of the 
CANMET  Energy Program. A brief outline of the new Program Management system 
was given. 

3. Committee members and EMR staff introduced themselves with a brief description 
of their expertize. 

4. Presentation of the CANMET  Energy Prograewas split into three sections, 
with emphasis.on the Processing Activity. For completeness, the Supply 
and Materials/Utilization Activities were also outlined. 

) SUPPLY (D.K. Faurschou) 

- see Appendix A 

.-• 

*Presentations were restricted to the CANMET Energy Program and did not attempt 
. to encompass the overall Federal Program. 



A 

Discussion of Supply Activities  
• 

Q 	a) Why is western production only 15% of in-place resource and what are 
the problems with bringing it to 70%? 
Conventional technology cannot mine 'thick' seams; only an 8' slice is 
removed; since the coal flows, the floor and ceiling close. The current 
intention is not to return and remine the collapsed rooms. Difficult 
mining conditions make it uneconomic to increase the percentage of 
extraction. Therefore technology must be improved. In 1977/78 about 
$500,000 is available to support contracts-for this purpose. 

Q 	h) Longwall methods are used elsewhere, shouldn't the industry be 
introducing longwall in their own mines? 

A 	Longwall mining is used overseas but not on high . stress faces. McIntyre 
Mines Ltd. attempted it 10 years ago but was unsuccessful due to improper 
adaptation of British technology. 

Q 	c) Shouldn't industry be doing all of this work? Why does the federal 
government have to trigger the work? 	' 

A The Canadian coal industry does not have long term objectives. The coal 
industry almost died out during the late 50's and early 60's. Quick 
revival of the industry in response to Japanese trade was assured by the 
foresight of a few individuals (in the Dominion Coal Board and CANMET, 
then Mines Branch) who preserved the coal infra-structure. 

. A further rationale for fostering the coal industry was given by comparison 
to the steel industry which was given good government support in the 
formative years. (Some disagreement was expressed with this analogy.) 

Q 	d) Since the coal industry invests typically more than $100 million in a 
mine, why can't the industry afford the relatively small sum of $0.5 million 
(i.e. 0.5%) for this type of R & D? 

A 	The Canadian industry is small and lacks the technical expertise and funds 
to meet specialized Canadian problems. CANMET works in areas where there 
are voids in expertise. Further, although research by industry is more 
effective than in government, Canadian industry lags far behind other nations 
in research participation (less than 1/3). 

B) .PROCESSING PRESENTATIONS 
a) Coal Beneficiation (Dr. B.J.P. Whalley) 

- see Appendix B 

Beneficiation Discussion  

What is the 'WRL Process'? 
WRL refers to Western Regional Laboratory. The 'WRL Process' is also 
referred to as the 'CANMET COAL CLEANING PROCESS', the 'AUTOMEDIUM CYCLONE', 
and the 'Compound Water Cyclone'. • 

Q How much water does the coal -pick up by this method, 20%? 
A 	The coal leaves normally with less water than it had initially, near 8%, 

independent of initial amount. 
The method works very well but unfortunately Canadian industry has not 
shown any real interest. It is now being picked up by Pittsburgh-McNally. 
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Q 	Can you (Max French) comment on the uses of coal beneficiation? 
A 	With the B.C. Hydro Hat Creek coal the 'Birtley' Engineering (Edmonton) 

washability test was unsuccessful since all of the sample was processed, 
including clay. The WRL test on a sample containing 50% ash gave a 
product with 25% ash and only an 8% loss in Btu. Since 'down time' 
costs are typically $200.0K per day, removal of ash is very important. 
We consider the test successful. 

Q Are you willing to pay the costs of beneficiation? If yes, then you 
should insist that your suppliers up-grade the coal tb your standards. 
They will then pick up the technology. 

h) Coal Carbonization (Mr. Jack Botham) 

- see Appendix C 

_Carbonization Discussion  

Comments: The expertise in conventional coke-making provided to the 
Canadian steel industry through the CCRA by the Coal Resource and Processing 
Laboratory of the Energy Research Laboratories has been invaluable. This 
has been a first class example of a very beneficial cooperation between 
industry and government. The petrography has been invaluable, for example. 

A large investment in formed coke development would not seem to be 
wise. Work on formed coke is already in progress in several plants 
outside Canada. 

The characterization of coals can be very beneficial to the industry 
where a dollar value can be put on the various ingredients of the coals, 
i.e. as the Japanese do. We need to be able to characterize our coals 
for quality, quantity and economics. 

c) Coal Gasification/Liquefaction (Dr. M. Ternan) 

- see Appendix D 

Gasification/Liquefaction Discussion  

Q 	Have the economics of transporting coal vs gas to the east been studied? 
A 	Yes. Ash disposal would be a problem in the east. It seems better to 

gasify coal  in the  west and to return the ash to the pit. 

What should the role of government be in the energy R and D? They 
shouldn't get involved in a single industry. However, they should study 
inter-industry problems. For example, has the government ever studied 
all of the various matricies of energy inter-relations? 
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A Yes, to some extent, but it is a very complex problem and we need more 
stability in the energy infrastructure. 

Comment: It is also Syncrude's experience that coal conversion liquid 
products will always be more expensive than crude. The basic economic 
analysis seems good. If the coal conversion professionals keep this 
in mind they'll be on the correct path. 

Comment: Under duress a nation's energy supply can bg found in alternate 
sources, i.e. SASOL in South Africa and Germany in WW II. However, the 
integration of gasification/liquefaction technology into existing 
industrial structures is difficult and can lead to the ultimate failure 
of the new technology. It would seem a good idea to follow the excellent 
example of the Japanese. They exploit the R and D of others to the best 
possible advantage. 

Comment: We should not think of gasification only in terms of making 
SNG. There is a very large need for CO and H 2  themselves, i.e. in the 
steel industry. 
These products are not as cheap as natural gas. However, one must use 
whatever i5 available. The resources at hand will determine the costs. 
Current needs appear to be in low Btu gas, not methane. 

Cdmment: It is imperative that we look at the total, national energy use 
and conservation. We must allocate resources into their best utilization, 
i.e. coal into thermal power plants, and gas into chemicals. For example, 
Alberta has legislation restricting further use of gas for electric power 
generation. 

A 	That is a logical solution. .However, one suspects that those who are 
willing to pay the price will get the resource. A consumer willing.to  
pay for plastic garbage bags, instead of a renewable one, will get them. 

Comment: A future possibility would be to remove all domestic oil and 
gas heaters etc' provide domestic heating by electricity to hot water or 
forced air methods. 

d) Heavy Oil & Bitumen Refining (Mr. J. Denis) 

- see Appendix E 

Bitumen and Heavy Oil Discussion  

Are you aware of the process patented by Arco in Boston for use on 
Venezuelan heavy crudes? 
Yes, but that material is low in sulphur while ours has almost 5%. This 
makes a real difference to the processing approach. 
There doesn't seem to be much probability that a full scale Arco type 
plant will be committed soon since the method works at 1000° C in a fluidized 
bed. We have a fairly complete description. 

Q What are your plans to take the CANMET Hydrocracking Process to commercial 
scale? 

A 	We hope to initiate planning for a 250 bbl/day demonstration plant this 
year. Scale up to 10,000 bbl/day will have to be done in cooperation with 
industry and others, 1.e. AOSTRA. 



Q Who wants this process? If there is no need or demand then we should 
drop it; it must be saleable. Is anybody in industry gotng to pick it up? 

A Industry wants a process reliability of 85% before commitment to a new 
process. They are very reluctant to invest in processes not proven at•
full scale. We currently have contracts out to package it. 

Comments: Syncrude is somewhat doubtful about short term returns . due 
.to  the poor history of this type of work in the States. They 
felt forced to drop it. A 10,000 bbl/day pilot plant would be a good 
demonstration in view of the large full scale costs. 

e) Oil Sands Separation (Dr. D.S. Montgomery) 

- see Appendix F 

Oil-Sand Separation Discussion  

Comment: Syncrude has estimated that from an economic point of view 
5.5% of the total costs go to separation, 3.2% to froth flotation and 
3,0 to diluent recovery. Since only 11.7% of the total cost is devoted 
to oil-sand separation, one questions the wisdom of developing new 
separation processes. It is more important to work on processing. 

Response: The more important aspect is for effluent water quality. 
Hot-water, high pH separation yields colloidally dispersed clay. This 
form of clay is extremely difficult to separate and its settling time 
is very long. 

Q 	Wouldn't the cold-water Magna process require a large settling pond as well? 
A One needs to know the relative numbers on energy and water consumption. 

Thus a demonstration plant must be built. 

Comment: In programs such as this one must avoid becoming too focussed 
on one problem. For example, work on in-situ well spacing may be more 
important than new separation processes. 

Comment: From a technical point of view, surfactants may be helpful, 
but the necessary bacteria breeding grounds would be large. The necessary 
additional processing equipment may give problems equivalent to hot-water 
methods. Returns from an added 3% separation would be minimal. 

Response: The point is that clay separation &Om cold-water, low-pH 
efflaents is easier than with hot-water, high pH systems. Environmental 
problems downstream cannot be ignored indefinitely. As well, most of 
the money is coming from Magna International themselves (ratio of 3/1). 

Comment: Hydro facilities burning coal need information on clay 
separation. There is real difficulty finding answers. A cost of 5¢ 
per ton is far too much at the tonnages consumed, and we need a new 
method. 

Response: Few surfactants have satisfactory properties. One usually 
ends up with a density-of-settling problem (gelling). 
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Q What is the attitude of the Alberta government to the clay/water problem? 
A 	Their attitude is not known. However, they are insisting on the recovery 

of the oil-sands under the pqnds. One .way would be to bàckfill the mine. 
After 10 years one would need 9 square miles of settling ponds. 

Comment: That is fine where there is a large supply of 'free' or 
uncommitted water and large flat areas. However, in B.C. the water is 
needed for salmon fisheries and breeding. As well, the mountainous 

*terrain eliminates large ponds. We look to EMR for a method to handle 
4000 tons/day(of 50% ash) coal. The ash is largely clay in this case. 
Dry separation is not reasonable at such high volumes. What are the 
alternatives? 

Responses: Electrophoretic and electroosmotic methods may be appropriate. 
Since the Al content of the ash is about 18%, can one separate out an 
A1 90, phase? There is other Al 2 0 recovery work going on with different 
miheals. 

Alcan is more interested in 
Al203 

from the clay-washings than the 
coke ash. This seems to be due to  te formation of mullite and crystoballite 
at high temperature. It is more difficLUt to extract Al203 from mullite 
than clay. Clays decompose at about 450'C, but the mullite doesn't form 
until much higher temperatures. Ash from low temperature fired coal may 
be suitable for A

l203 
recovery. 

f) Nuclear Energy (Mr. D. Dainty) 

- - see Appendix G 

Nuclear Energy Discussion  

Comments: This program seems to be involved in too much detail and is 
spread too thinly.Two areas could perhaps be pursued, low grade and 
complex ores, and thorium extraction. AECL and Ontario Hydro agree that 
stockpiling of thorium for use in 10-15 years should begin. Concentrated 
effort on thorium extraction is recommended. 

CANMET could act as a correlator of work going on in several different 
companies. They do not normally communicate due to proprietry nature of 
work. Liaison between nickel and uranium pifloducers would be beneficial. 

Q Why is thorium important and what will future demand be? 
A A combined U/Th cycle in a modified CANDU reactor would extent the lifetime 

of our limited U resource and reduce the plutonium production. Demand was 
0.5 tons in 1976 and is expected to be 20 tons/year in 1980 and 4000 tons/ 
year in 1990. A considerable thorium resource exists, i.e. in Elliot 
Lake tailing ponds. 

Q 	Canada can only build 2 nuclear plants a year, Where is money going to 
be sp.ent? It will be invested in areas of fastest return, not in returns 
2-3 generations away. 
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C) UTILIZATION PRESENTATION (Mr. D. Dainty) 

• - see Appendix'H 

Discussion of Utilization Activities  

Comments: There was considerable discussion of the advisability of 
continuing to supply oil and gas for domestic heating. One suggestion 
was to convert all homes to electrically heated hot-water and forced-
air systems. There was some disagreement on whether or not it is more 
efficient to burn fossil fuel in a centralStation and transport 
electricity, or to heat homes with fossil fuels. EMR should do a study 
to demonstrate the economics of electrically heated hot water compared 
to oil fired. 

Responses: The economics depend on the location. In Quebec this is 
probably a very viable proposal since most of the energy is hydro generated. 

Utilization of electricity for home heating is probably best. One 
must compare conversion efficiencies and transportation costs (power 
lines and gas lines). Electricity has a 30% overall efficiency from the 
thermal power station burner to the home. Use in the home is 90% 
efficient. Oil burnt at home is 70% efficient but one must subtract 
out transportation and handling costs. 

It may prove sensible to provide for in-house storage of 'off-
peak power on a daily basis. 

Comments: Some time ago it was pointed  •out that one could save 100,000 
bbl/day with the money currently being spent by Syncrude to produce 
100,000 bbl/day. However, conservation does not make money for Syncrude 	° 
and it is not their business. This is an excellent area for EMR work. 

Q 	Can the blue flame burner meet the NO standards? What is the typical 
cost of conversion to blue flame standards? 

A The costs are currently about $1100 per unit but this would drop appreciably 
with increased production. Canada does not have NO v  standards for domestic 
furnaces. However, the level of NO in a blue-flamê burner is about 1/2 
that of a typical yellow-flame unit ).(  

Q 	Is money available for district heating? Stelco wants to cooperate with 
Ontario Hydro to supply heat to Nanticoke on Lake Erie. A meeting was 
recently held to establish a steering committee. 

A 

	

	Money is not available for R and D, but is intended for specific site 
studies once an area of interest is established. 

Comment: The garbage generated by Montreal is sufficient to generate CO 
+ H1  for the manufacture of 400,000 tons of steel. Domestic garbage and 
high Btu sewage sludge should be treated as resources. However, it must 
be controlled through a rational collection system. The present system 
is too local and dispersed. - 

Not all garbage can or should be burned. Paper, some plastics 
and some metals should be recycled to their original material forms. 
However, a considerable portion of the garbage is in a non-recoverable, 
non-recyclable form and should be burned. 
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Matters Arising from CANMET Reports ERP 76-6 and ERP 76-10  

Q What are A and B budgets? 
A 	A budget refers to pre-expansion budget, i.e. pre 1975/76. B, is the 

expansion started in 1976/77 and B 2  is the expansion started in 1977/78. 

What does 'self-reliance' mean in the report "Energy Strategy for Canada"? 
This means that by 1980 we will only import 1/3 of our needs, in terms 
of oil. There are in fact no firm plans for how to get to 1/3 reliance. 

Commént: In view of our coal and oil resources we would be foolish to 
become dependent on middle-east oil. We must protect our economy. 

Comment: Our strategy must be to develop methods to use our own resources 
and then import oil while we can. We must know 'clearly what our resources 
are and how to use them. 

Q 	Isn't it superfluous to compile a 3rd coal resource inventory? Why can't 
the coal industry accept this responsibility? Are ground studies or file 
searches involved? 

A 	Not all provinces keep adequate records, nor are they all readily accessible. 
The coal industry records information on a much smaller scope. We must 
maintain an overall inventory at the exploratory and working-mine levels. 
Field work is necessary since not all of the companies worked their areas 

. equally well, e.g. Ravenscrag in Saskatchewan was not drilled deep enough. 

Q 	What use is such an inventory? We seem to have too much of it. 
A 	We must be able to delineate 300 million tons of coal in a small area 

for one gasification plant. 

Comment: Coal gasification is not economical due to the low C/H ratio. 
Gasification of bitumen would be more favourable: Rather than coal, 
work on heavy oil is probably more important. Even if and when we have 
the technology for gasification, we do not have the capital dollar resources. 

Q 	1. Rather than shipping coal to Ontario, shouldn't one ship bitumen for 
conversion to CO and H for use in the steel industry? 

2. In gasification large volumes of gases must be handled. Isn't it 
• more sensible to use oxygen rather than air? 

3. Can one encourage the use of private sector funds for the separation 
of Fi c  and CO in low Btu gases from gasification? 

A 	The probtem with oxygen gasification is in finding economical processes 
of producing oxygen. Current cryogenic methods are too expensive. 
Membrane separation technology may provide some solutions. 

' . Comment: The ratio of $ and MY devoted to coal and oil is out of 
proportion. This is accentuated since coal has a royalty of only 10e 
per ton and oil has a royalty 10 times as high. As well, coal generates 
less taxes but gets more research • ffort,  while oil yields much higher 
taxes and gets less research effort. 

The oil industry feels there is a very strong  need  .for a more 
equitable sharing of the tax dollar. 
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Q 	B.C. Hydro has gone to EMR/Canadian Combustion Research Laboratory and had work 
done on a cost recovery basis. Have Syncrude and Imperial done this? 

Comment: If one of this committee's goals is to set energy priorities then 
it is recommended that oil be given more weight than coal at this time. 

Discussion of Issues Posed by CANMET  

Q 	How does one apply pressure to attain the objectives? 
A We are being asked to set the energy strategy, but the 2 CANMET reports 

convey no sense of crisis or urgency.. .The sum of $16 million dollars 
a year for 8 years is surprisingly small for a national effort. Alberta 
Research alone has that sort of budget. Surely CANMET should have a 
much larger National commitment. We have a crisis but the government 
does not act as if it were so. It can be mobilized as during World War II. 

A 	The original requests were much larger but Treasury Board has cut the 
funding severely. Contracted out work has helped somewhat. One reason 
the government doesn't respond to the crisis is that the people don't 
perceive one. 

Comment: The committee's job is to put pieces of the energy picture 
together in perspective for the decisions. This perspective is not 
present in the reports. 

Responses: We need a Canada-wide representation about 100 timesas large 
as at present. If there is no demand for the information then there is•
no crisis and no help is required. 

Q Does the CANMET work need to be focussed in any ways? 
A 	Canadian industry may not be able to use EMR outputs now. Perhaps we 

would be better off exploiting others technology as the Japanese do, 

Comment: There' has been considerable questioning of the EMR effort in 
coal gasification and liquefaction. This is not completely justified 
and reflects Some short sightedness. There is a real and important need. 
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APPENDIX A  

A. SUPPLY  

a) Resource Determination;  Coal and Peat, Coal Mineability, Tar Sands, 
Uranium. 

i) Coal  quality/quantity work under Federal/Provincial agreements 
indicate that Canadian supplies are not large on world scale, but that there 
is sufficient for domestic  use.  It seems desirable to ensure that Canada 
does not overcommit reserves of metallurgical coal to long term export contracts. 

ii) Peat is a very valuable resource, available in considerable quantities 
in non-coal areas. It can yield a clean, high Btu fuel for local use. 

iii) Coal Mineability  on Saskatchewan lignites was described. A computer 
model is being developed and will be applied to site specific evaluation this 
year. The work will be extended to the central plains and foothills areas 
if successful. 

iv) Tar Sands  assessment includes work on qualitative analyses of raw 
bitumen and heavy oils and hydrotreated products. The results can be applied 
to geochemical studies of deposit maturity. 

v) Uranium  resource assessment is performed via a computer system based 

on logs of drill-core data supplied by industry. This yields an annual summary 

of 'mineable reserves. As well, 'in-house' and contract work on improved 

methods of assessment is in progress. 

h) Technology Development;  Coal Mining Technology including safety aspects and 
oil sands underground mining. 

i) Coal  mining technology is being developed, in cooperation with industry, 
to provide long term g round control. The objective is to increase recoveries 
from 15% to 70%.* Work at 'McIntyre' and 'Kaiser' centres on subsidence,  pillars, 
and air flow/fire control methods. As well, mine design documentation is being 
compiled for ail active and abandoned coal mines. The control and hazards of 
coal/methane/carbon monoxide are being studied to allow prediction of spontaneous 
combustion. Infrared remote sensing methods are being tested to detect localized 
heating. 

Methane emissions are currently wasted to the atmosphere. Methods are 

being studied to recover (or drain before mining) CH I  for process heat. Pre-

mining drainage of CH 	significantly reduce vatilation costs and 
improve mine productiUity and safety. 

ii) Oil Sands  underground mining is being studied through a contract with 
Hardy and Hatch. This will aide in the exploitation of the 50% of oil sands 
lying between 200' and 600' ( currently believed to be uneconomical for recovery). 
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APPENDIX B 

a) Coal Beneficiation (Dr. Basil Whalley) 

This work is carried out mainly in the Western Regional Laboratory 
(WRL) at Clover Bar, Alberta. There are 11 MY devoted to this sub-sub-
activity for 1977/78 (4 professionals, 5 technical and 2 secretarial). The 
main objectives are to develop more efficient methods of cleaning western 
Canadian coals. Very effective cleaning of -28 mesh coals containing 50% 
ash has been accomplished. The compound water cyclone (Automedium Cyclone) is 
currently used in Canada, the U.S.A. and Australia. WRL work led to the 
invention of the 'Automedium Cyclone' which uses water and a small amount of 
oil to clean coals with large fractions of fines. The normal 'heavy-medium' 
cyclone cannot do this. Oil aides in dewatering the separated coals and 
eliminates thermal drying. Effluent process water is cleaned of coal fines 
and clay through flocculation and settling ponds are avoided. WRL operates 
a 10 tph pilot plant incorporating several automedium cyclones performing 
different process - steps. WRL also operates a heavy medium cyclone and flotation 
facilities. Currently a 200 gallon per hour water treatment plant is being built. 

The pilot-plant operability have been proved through several cost-recovery 
tests on wide ranges of coals. High clay content, sub-bituminous coals can be 
cleaned. 

Future work will centre on pilot-plant automation, completion and 
demonstration of waste water treatment facilities, coal dehydration and oxidation • 
inhibition by hydrocarbon treatment, fine coal flotation (-150 mesh), characteri-
zation of Canadian coals, cost recovery tests. 
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" APPENDIX C  

h) Coal Carbonization (Mr. Jack Botham) 

At the present time, and at least for the next two decades, coke 
will be produced almost exclusively from the carbonization of coking coals 
in conventional slot-type coke ovens. The markets for coking coals are 
well established and expanding (world requirements in 1971 were 500 million 
tons, and requirements in 1980 are estimated at 600 million tons). Canada 
is a potential source of these coals for the domestic and the export market. 
The following are three broad issues concerning the Canadian coal and steel 
industries: 

Domestic market - coal for coke-making in Canada is 
largely imported from the United States (a need for 
self-sufficiency or partial self-sufficiency). 

Export market - world requirements large (Canada exported 

12 x 10 6 
million tons in 1975). 

Conservation - coke is the highest single conversion 

cost item in steél making (need for improved coke quality 
to reduce coke rate). 

• 
• The output of the projects in carbonization pertains to research 

and development in conventional and non-conventional cokemaking, non-conventional  
cokemaking and the characterization of coals and cokes for cokemaking. Applied 
research studies are formulated in cooperation with the Canadian Carbonization 
Research Association (CCRA) through regular meetings of the Association's 
technical committee. Work elements in carbonization are carried out by the 
Coal Resource and Processing Laboratory. 

With regard to progress in conventional cokemaking during 1976-1977, 
studies were carried out on selective pulverization and partial briquetting 
with the purpose of increasing coke strength properties and broadening the 
range of coals for use in cokemaking. This work is a preamble to more intensive 
investigations scheduled for next year, particularly concerning self-sufficiency 
studies. Confidential studies were completed or are in progress for members 
of the coal community including Denison Mines Ltd., Utah International Incorp., 
CanPac Minerals Ltd., Sage Creek Coal Company Ltd,., Cape Breton Development 
Corp., and Kaiser Resources Ltd. Assistance was also rendered to each of the 
four integrated Canadian steel plants (also CahSteel Corp. ) concerning various 
cokemaking problems. 

Concerning coal oxidation and its deleterious effects in cokemaking, 
considerable progress was made in the development of the micro-hardness test 
for detections of the extent of oxidation of the vitrinite constituent 
in coal. A study of the storage properties of various types of coal under a 
variety of conditions continues. The effect of the depth of cover on the 
caking and coking properties of coal was carried out for the Phalen and Harbour 
Seams in Cape Breton, Nova Scotia. (This work is particularly important to 
the future development of these two seams.) 

The "milestones" which vié are aiming for now are: (Conventional) 
i) 1978 - construction of packed bed preheaters (PBP); ii) 1978 - studies 
of substitution of Canadian coals for U.S. imports; iii) 1979 - use of the 
PBP for Canadian coals; (Non-conventional) iv) 1977 - hot briquetting pilot 
plant; v) 1978 - completion of charring units and initiation of studies; 
vi) 1980 - formed cokes with Canadian coals; vii) 1982 - - development of methods 
to evaluate formed cokes. 



-,14 - 

APPENDIX_D  • 

c) Coal Gasification/Liquefaction PresentatiOn.:(Or'.-..Marten  Ternan) 

Currently the federal government has Ino in4louse work in progress in 
these areas. However, we have just hireddne professional for gasification 
and one professional for liquefaction. They have a technical support staff 
of 3 to carry out in-house experimental research. This nucleus will also 
be responsible for monitoring foreign technology (USA, Britain, Germany). 

There are 3 important gasification processes (Lurgi, Koppers-Totzek, 
Winkler) which convert coal/steam/air into CO, H2S and NH3. The CO can be 
either processed into H2 and CO2 via steam or into CH4 and H2O via H2. 
However, gasification will never compete with natural gas and the products 
would.be  best used to manufacture chemicals - in the short to medium term. 

Liquefaction can proceed via either a'Fisher-Tropsch synthesis of 
gasification products or via direct liquefaction with H2 in an ebulating 
bed, for example. However, the C/H ratio in coal is 0.6-0.85 compared to 
4 in methane, 2.1 in crude oil and 1.6 in Athabasca bitumen. Thus bitumen 
liquefaction would seem less expensive. As above, liquid fuels from coal 
liquefaction may not be able to compete with crude oil in the market, and 
will come into use as a fuel only when crude supplies drop and imports are 
restricted on economic or political grounds. 

Reliance on the hope that coal conversion will become economic as crude 
oil prices mount seem to be ill-founded. For example the National Coà1.BoaH 
in the UK has found that there is a historical relationship tying capital 
equipment costs and the price of energy. We have seen the effects of this in 
»tar sands planning. Coal conversion is also capital intensive and similar 
inflations might be expected. 
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APPENDIX E  

d) Bitumen and Heavy Oil Presentation  (Mr. Jean Denis) 

The refining of bitumen and heavy-oils has been the subject of consider-
able research at the CANMET ERL for a number of years. It was realized that 
to maintain a steady supply of Canadian heavy fuels for domestic use it was 
essential to develop practical and economical processes for upgrading our low- 
grade bitumen and heavy-oil resources to produce synthetic crude. To accomplish 
this objective all types of hydrocracking and hydrogenation processes were 
investigated on both bench and pilot plant scale. 

The hydrocracking process was found to have several advantages when 
compared with the coking processes now employed or env .isaged by industry. First, 
the yield of distillate oil and thereforé of commercial hydrocarbon products can 
be 10-15% higher. Second, the amount Of pitch produced is small and can be 
varied as the energy requirements of the process dictate, unlike the coking  
processes which stockpiles nearly 15% of their product in the form of coke. 
Third, the pitch, which is fluid at elevated temperatures, can be gasified and 
the gas desulphurized for clean combustion. 

Engineering and development work has been undertaken in a one bbl/day 
pilot plant to establish optimum major operating conditions upon which the design 
of a commercial non-catalytic hydrocracking plant could be based. Initially, • 
short four-hour experiments were performed to extablish relationships between the 
controlled variables of temperature, pressure, recycle gas flow and feed rate, and 
the measured values of pitch conversion, distillate yield, hydrogen consumption, 
sulphur conversion and hydrocarbon gas make. During these runs, there was no 
coke formation in the reactor. However, during extended trials of up to three-
weeks, pressure was found to be the most important variable in the prevention 
of coke deposits. Higher pressures (3500 psi) reduced reactor fouling and in-
creased the ease of operation of the pilot plant. 

During the past year our research efforts have included the development of 
operating techniques to reduce operating pressure (and thus capital costs) 
without reactor fouling. A successful series of extended trials with Athabasca 
bitumen established operation at 1500 psi without fouling using a "getter" 
material such as a powdered sub-bituminous coal or a coal/iron sulphate added 
continuously. Two extended trials with heavy-oil recycle showed that fouling 
could be controlled without additives. The mineral matter present in the heavy-
oil acted as the "getter" to remove coke. The recirculation of the heavy-oil 
increased the linear liquid velocity in the reactor. 

Two successful series of short runs with Athabasca bitumen were completed 
to provide data for a proposed one step mild treatment to produce pipeline grade 
material and ultimately reduce considerably the capital cost of thermal hydro- . 
cracking. 

Thermal hydrocracking experiments with Cold Lake heavy-oil showed massive 
coke formation even at 3500 psi. Later runs at 2000 psi with coal addition 
showed no coke formation after 5 days of operation (at a maximum 50% pitch con-
version). This is considered a breakthrough in the treatment of this in-situ 
recovered oil from the Oil Sands. 

On the bench scale, a continuing program of catalyst development for up-
grading bitumen and heavy-oils is aimed at producing a cheap throw-away catalyst 
and a long-life catalyst which would improve processing operation and synthetic 
crude quality. Sufficient data were gathered to apply for a patent covering 
the improvement in hydrocracking reactor fouling by adding coal as a "getter" 
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that accumulates both carbonaceous deposits and metals and removes them from 
the system. 

In catalysis development several improvements were made: 
1) in presulpiding methods used for hydrodesulphurization catalysts; 
2) in defining the role of zinc as a hydrodesulphurization catalyst 

promoter; and 
3) in showing the promotional effects of transition metal oxides. 

• 
Future research efforts in the bench and pilot plants will include the 

development of operating techniques that will further reduce the capital 
costs of a commercial hydrocracking plant. These include, for example, 
optimizing the coal "getter" usage, the addition of non-catalytic "getter" 
materials such as fine sand and clay, operation at lower pressures and 
optimizing the heavy-oil recirculation rate. Hydrogenation studies such as 
desulphurization and denitrogenation will be continued in a pilot-scale packed 
bed reactor to determine ultimate hydrogen requirements for a hydrocracking 
plant. All of the aforementioned programs are in keeping with the CANMET 
objective of maximizing the yield of useful oil products from Canada's resources. 
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APPENDIX 	F  (See Appendix G) • 	 • 

f) Oil-Sands Separation  (Dr. Doug Montgomery) 

In 1951, as a result of the Leduc discoveries, the cold water separation . 
process work stopped. It was revived in 1975 with Magna International in 
Toronto. This work it now their process, with CANMET providing money for 
material balances and'a 1 ton/hour plant. The processis attractive since it 
uses less heat than the hot water method, it is fast, works at low pH, and 
clay precipitation is promoted. The clay can be packed back in with the sand, 
which is not so for hot water separation. The next step could be to build a 
30 ton/hour plant at Fort McMurray to work out problems of oil-sand quality 
variations. 

Work at the University of Western Ontario is being supported to study the 
production of oil/sand separation surfactants from bacteria. The work is 
encouraging but 6 months will be needed be -F(5re thorough evaluation. 

The Lurgi Sand-Cracker  process is not now progressing, however, engineering 
work has been done. AOSTRA has interests in this process and it may be pursued 
further. Flash heating yields up to 87% of the oil in small scale tests. 
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APPENDIX G  

e) Nuclear Energy Presentation  (Mr. Don Dainty) 

Uranium Processing 

There are two projects devoted to this area: 1) Uranium Extraction of 
low grade ores; 2) Uranium Extraction of conventional ores. 

Work on improved uranium extraction includes: 1) removal of sulphides 
from fresh tailings by flotation; 2) concentration of uranium-bearing minerals 
to reduce leaching costs; 3) leaching studies to determine the fate of radium-
226 in an operating mill; 4) studies of new extraction methods to ascertain 
the difficult in recovering uranium and by-products frbm complex ores (nickel-
arsenic ores); and 5) uranium and thorium co-extraction on continuous ion-
exchange columns and subsequent  production of high grade products. 
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• APPENDIX H  

CANMET Ener.gy Utilization/Conservation  

The Energy Minerals/Utilization Activity includes work on the utilization, 
conservation and transportation of energy and on materials in the energy field. 
The principal efforts are in combustion and materials R & D, with a ratio of 
about 2:1 in funding. Man-years for the two areas are similar, the funding 
difference being made up by contracts. (Approximate totals, 76 MY, $3 million.) 

Combustion R & D consists of work on pulverized coal firing, fluidized bed 
combustion, coal-in-oil slurry combustion, domestic and automobile fuel efficiency. 

Pulverized firing is carried out in a pilot scale boiler and provides data 
for equipment improvement, and on the combustion characteristics of specific 
Canadian coals. Allied to this are studies of flyash conditioning and plume 
dispersion. At present this work is concentrated on coals for electric power 
generation. 

R & D on fluidized-bed technology includes the operation of a 1-ft diameter 
pilot combustor to study operating parameters and the behaviour of specific 
fuels in fluidized beds. Plans also include the construction of a pilot scale 
heating boiler and assistance  to industry in the application of fluid be com-
bustors. 

Discussions are in progress to conduct trials on burning a coal-ore slurry 
at a power station in the Maritimes. 

Domestic heating R & D is focussed on the introduction of new, more efficient 
equipment and the determination of factors influencing the actual operation of 
heating systems in dwellings. Part of the work is done in cooperation with the 
Office of Energy Conservation. 

Automobile R & D concentrates on combustion and the effects of the Canadian 
climate on the efficiency of various types of engine. 

Other work is being *conducted on the fuel substitution in various industrial 
processes, such as cement and iron making. 

The principal effort in materials is the evaluation of steels of large gas 
pipelines. Homogeneity, weldability, fracture toughness and the development of 
new processing methods are studied to provide a technological background that 
can be used to assist federal regulatory bodies such as the National Energy 
Board, in dealing with pipeline regulations ànd applications. 

Other work is being conducted on ceramics and concretes and on the improve-
ment qf materials used in the development of oil sands. 
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