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COAL 

Coal research in Canada is extended over the whole field of contemp­

orary conI science and technology. This width of coverage is essential to meet 

the l mmed l a te pract len I needs of the industry, and to provide some hope for 

Improverncnt , Tho chemical research and development work related to coal (\,Tith 

which this survey is concerned) is a much nar-rower subject and excludes research 

effort in the fields of exploration, geology, mining, economics, transportation, 

and to a large extent, beneficiation. 

As coal is a bulk commod l ty in a highly competitive rnarkc t , the funds 

that are generated within the coal mining industry for progress have to be 

It entirely spent to improve the mining, transportation or the quality of the co.:!l 

by the elimination of mineral matter and by screening to achieve the l'0quircd 
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• size dlJtribution. For this reason, c nem Lca I r'e s e a r-ch and 

development on c oa l Is almost exclusively ca r-r te d out by 

government a ge nc le n tr!8t are concerned wl t.h the development of 

the country's mi ner-a I r'e s our-c e s , '1'h13 state of c~fr:::tlrtJ 1.8 not 

peculiar to Cana da , but exists all over the worLd , It is un­

likely that any great change in this. set of c Ir-c umot.anc e e wiJ.1 

t ake p Lace in the next five-yeE1.r period in CRl1:1:Jr-l, t noug h the 

demand in Nor t.n Ame r Lca for distillate fuels :ts Lnc r-ca s t ng at 

such a r ap Ld r'a t.e t l.a t the major oil c ompa n f.ee have b e e ome 

much more Lnt e r-e s t cd Ln secur-Ing coal reserves as a potential 

sour-ce of synthetic liquid rue]. This may bri:ng about some 

change in the tradition3-l pattern of' research on co.}l in the 

United St3teSj hOHever,in Canada Hithln this pcrioti of times It 

1s not expected t ha t. Canadian oil c ornpa n Lee \';i11 be Lnt.e r-e s t e d 

in coal from th:ts point of vie\'l--ra t ne r , c oa 1 la nds will be 

purchased as potential sources of coking coal for the Japanese 

market. 

In Ca na da , the government agencies c onc e r-ne d wl t h 

chemical rese3rc~ And development work on"coal, are: the Alberta 

Research Counc LI in Edmonton, the Fue Ls Research Centre of the 

Hines Br-a nch , Department of Energy, r·'I:tnes Find F~esouIlcCS in Ot t.awa 

and the NOVel Scoti.?. Hesearch Foundation in }I81i.fc.~z. Eacl-J (I;::cncy 

has r-eca tncd fu11 and exclusive control over t ts pr-cgramm mg , a nd 

the development of problems ae Le.c t e d by It for Lnvc s t Lg a tLon .. 

•
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• There La , hov.eve r , broad co-ordination and effective effort to 

minDnize duplication, as well as to dovetail the programs to 

yield the greatest benefit through the Canadian Advisory 

Committee on Coal Research. 

It 1s somewhat difficult to estimate exactly the 

amount of money spent per annum on chemical research and develop­

. ment on coal, as some of the facilities are shared with oil; 

however, it is less than $600,000 per year, or under one per cent 

of the dollar value of annual sales. 

The distribution of personnel working on chemical 

research and development projects related to coal is ShOWI1. in the 

follo\'ling table. 

•
 

Professionals 

Technic Lans 

Administrative 
Support 

Alberta vlestern Fuels Nova Scot 1.a 
Research Regional Research Research 
Council Lab J E~1R Centre, EHR Foundation 

~ 

8 1 11 1 

l~ 161 

3 3 

Compa~atively large groups of experts are required 

to undertake rCDGarch and development on coal, because it is e. 

vcry complex 3 ubs t ance of variable compos It ion. 'I'he equipment 

rtqu1red b:;r this va rLe t y of experts is expe ns Lve , so t ha t this 

type of r-eaeo r-ch (;01"1 only be conducted in or nea r a major centre. 

It ir.' the r·ea1:'_?ation of this fact t.hat has led the C8.n(;d~j;)n steel 



c ompan Io s and se ve r-a I coal c onrpan t c s , a s ','le1] 3 S, a tel r 

pr-oce s s or-j to c omb f.ne to form the Canad ran Car'bon i zn t Ion ReS821'ch• 
; 

Associ~tlon. This organization undertakes research on coal as 

related to the metallurgical industry at the Pue Ls Iie s ea r-ch 

Centre in otta':Ja. 'rhis type of collective action has been 

encouraged by the l\1ines Branch as a sound approach for a small 

country in ar-ea s where there is an ac ute shortage of skilled 

ape c ia 1 is t s • 

In conc1ud:i.ng these general remarks on coal research, 

it is important to empha s Lze t ha t Ln spite of' the activities of 

the Oana d Lan Adv Lsor-y Committee on Coal Research, the Canadian 

Carbonization Hesear(:h Aas oc Iat Ion , the Research counc Ll of 

Alberta and the Fuels Research Centre, there is no room for 

complacency. Co~l research in general and ch8mical research on 

coal, in particular, may well suffer a severe blow with the 

disappearance of the Dominion Coal Board. This organization 

gave f:t.nanciaJ. support to universities and provincial agencjes 

to pur-sue research designed to assist the coal I ndus t ry , 

The Coal Board also was empower-ed to conduct s pec La I 

studies and retain consultants to secure cost estimates of 

specif:Lc me t a Ll ur'g Lca I operations that mi.grrt benefit c081. 

Un.lc s s some other agency can be f'ound to car-r-y out 

this port Jon of t.he ac t LvLt Les of the Coal Boa r d , t.ne vo Id thus 

created \-:il1 have s e r-Louc r'epe r-c uc e t.ona on coal r e s e a r'c h , idith·­

•
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•	 interest Cana d Ian universities, and lt "1ill be Lnc r-ea s t.ngLy 

difficult to staff' the ex t s t tng research or-ganfza t t.one wLth 

canad tan peraonne t , It f'ol l cws that the progress made, as 

indicated by the following r-ev Iew of current research and 

development work on coal l will fall into decline. 

REC OlJlJyIEi-lDAT IONS 

1. In the light of the proposed dissolutIon of the 

Dominion Coal Boa r'd , it is reconunended that the Depa r't.merrt of 

Energy, Mines and Resources assu~es those responsibiljties and 

powers essential to conduct the research and development 

functions formerly exercised by the Coal Board. 

2. To maintain a n acceptable level of coal expertise 

1n Canada, related to c081 processing for the metallurgical 

industry, it is r-ecommended that. an endowed cha ir at the 

University of Alberta be considered in the field of fuel tectl ­

nology. This would fall moat logically into the chemical 

engineerln~ department l and could be linked with the coal 

science undertakeri at the Research Council of Alberta. 

3. At the federal level, equipment a nd expert personnel 

must be maLnt.a I ned to insure that a satisfactory dl~llogue car: be 

continued \'lith the Japanese. This 1s e s s e n t La I if the present 

export market for coking coal to Japan is to be kept up and 

expanded • 

•
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• 4. As there is no training available in c031 science 

in Canada, it is recommended that training positions be 

established for c oa I research at the Fuels Re sea r-ch Centre. 

For example, the establishment of the following sus:gested 

positions ",ould give very material support to current rese8rch 

programs: 

Two summer student posltlons at the universicy level. 

TV10 posttions that could be used with the sandwich 

courses presently established at Waterloo University. 

Two posLt tons for training students at the technical 

institute level. 

One position that could be used for training the 

permanent staff at the Fuels Research Centre. This wouLd permit 

a member of the staff to be sent to the Interna t LoriaI Flarne 

Research Labor-a t ory at Ijrnuiden, Holland, as well as/~o the 

British Coal Utilizatio~1. Renearch Association, the Coal. rrar 

Resea r-ch Association, and other institutes of Lrrte r-na t Lona I 

standing. 

5. New and more flexible flnancial arrangements should 

be examined that wouLd permit national laboratories, such as, 

the Fuels Research Centre, to give more effective trc-) LnIng and 

technicDl aid to industry • 

•
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• -PEl'R OLEU!':! , PETROC;!1f~r.1~~C_~LS AND Lun..liICANTS 

The chemical research and· development activities in 

the field of petroleum are very largely carried out in Canada by 

companies that are owned by international oil companies that 

have diversified interests and extensive research and develop­

ment programD. The Canadian companies can draw, to a considerable 

extent, on the expertise of the parent organization to select 
.' 

processes and operations that will be profitable in the Canadian 

environment. Relatively minor amounts of research, in terms of 

'financial .. expenditures, are conducted in the laboratories of 
. ';If":" 

government agencies and those of the universities. The types of 

research in industry, government and un Iver-a t ty differ, and this 

will be brought out when considering each area. 

In Canada, during 1965, there were reported to be 

thirty companies conducting chemical research and development 

in this particular area to establish new processes or improve 

versions of established processes for the Canadian market. (1) 

The main concern of the petroleum industry 1s to 

establish and maLnba In profitable operations. It 1s quite under­

standable that Canadian petrolewn companies associated with 

international compan:tes wourd attempt to apply and adapt the 

technology already developed by the parent company to Canadian 

(1) DBS Indust.rial R&D Expenditures in Canada 1965, Cat. #13-527 

•
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•	 conditions. In thiB particular mduat ry , this has been done 

in the past, and is beinB done at present to Canada IS advantage. 

This is brought out by the statistical data of the Dominion 

Bureau of Statistics. vlhat is not brought out by this informat­

ion is that the 011 companies in Canada are diversifying their 

interest into petrochemicals and metallurgy in a nmnner that 

shows cons iderab Le Lma g 1na t ion. It 1s to be hoped tha t the 

economic clir~te will encourage this healthy trend. 

STATISTICAL INFORNArr ION 

As the petroleum industry is composed of competing 

private companies \'Those relative competitive position is 

dependent upon their research activities, it 1s qulte evident 

that the nature of the research effort cannot be discussed in 

more detail than is available in tables supplied by the Dominion 

Bureau of Statistics. This data is composed of information 

supplied by thirty con~an1es in the petroleum dr petrochemical 

business. The latest year for which the tabular data is 

complete is 1965j consequently, this is the year to whLch the 

following remarks apply. 
/(

The total expenditures for intra-mural research were 
~'1tq~~\o't(O 

$·22,726 ,000. These 
I 

were met from ~1,7or)-O08 derived from 

Canadian s our-ce a and $l~ ,807 ,000 from foreign. Thls Intra -muraJ. 

research effort wa s augmented by *3,133,000 of extra-mural 

r-e sear-cn , rrhis add Lt LonaI research was largely conduc t cd by 

• 
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• Canadian subsidiary companies 66.3%, Canad:tan consultants l6.1~%, 

provincial research councils 9.3%, universities 6.85% and a 

small residue of other educational institutions and federal 

government laboratories. 

During the ~ear 1965, the payments of royalties on 

patents, licences, and technical know-how by the reporting 

companies was $2,581,000; wnerea s , there was no revenue derived 

by these companies from their own patents, licences, and 

technical know-how. 

The distribution of current funds spent on intra­

mural research and development shows that out of a total of 

$11,715,000, $2,37l~,ooo were spent on research related to 

refining processes j $85,000 wer-e spent on Lnst.r-ume nt deve lop­

ment; $1,579,000 on petrochemical products, and $7,626,000 on 

the improvement of fuels, lubricants, asphalts, and other 

products. 

To physically carry out these programs, a total 

technical labour force of 273 engineers and scientists was 

employed--of this, the largest single gr-oup was composed of 

165 chemical enGineers and chemists. 

As mentioned earlier, the dominant empha s Ls is upon 

appl t ca t Ion and development. ThiS is br-ourrlrt out in the. ­
statistical infornation on the curre~t intra-~ural research and 

deve Lopmerrt expenc1i.tures by tYP'2 of activity, whLc h shows that 

•
 



•
 

•
 

q 

.-J.o­

$3.35,000 wer-e spent on basic research, $2.,6?5,OOO on a pp Lf.cd 

research" and. q"~~' 755,000 on development wor-k, The number of 

scientlsts and engineers engaged in each of these activities 

is also shown , so that it is possible to calculate the amount 

of the expenditure in each area per profession31 scientist. 

l'ype of Activity Fundamental Applied Development 

Curr~nt Intra -rnur'a 1 
Expenditure 
rrhousands of $ 

lNumbt=.;r of 
~c ientists 

Expe nd iture pe~ 

~_c ientist 
of $.Thousands 

335 

9 

37.2 

8,625 2,755 

178 

4P r.::v.:J 

P6 

32 

'{D.B.S. Industrial R & D Expendltures in Canada 1965, 

A similar type of .approach was u~ed to relate the 

current expenditures for intra-mural research and development 

in a given field of science to the numbe r of scientists in 

that field. Tha~ data yielded such wi.de I'Luc t ua t Lons in the 

average current research and development expenditure per 

scientist in t ne various disciplines that it t.s c Lea r that a 

much more detailed examination of the circumstances causing 

these fluctuations Is requlred to extva c t any ~enuine meaning . 

L 
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• On the average, the cur-rent research and development 

expenditur-e per year per engineer was $32,800 and per scientist, 

it was found to be $50,000. 

It may be worth noting here, for future reference, 

that forty scientists and engineers were reported, in 1965, as 

being employed in the area of petroleum and natural gas product­
• \ ! •e 1c:1 t}'tC£ n 

ion. Of this number, :C.o-U·p-te-en were listed as being chemists and 

chemical engineers. This technical group will almost certainly 

have grown substantially in the last three years, and in view 

of the Middle East situation, the growth may be expected to 

accelerate. 

RESEARCH ON PETROLEtn·1 AND RELATED TOPICS IN THE UNIVERSITIES 

It may appear somewhat odd that petroleum, which 

gives rise to so much chemistry in its refining and utilization, 

is not itself studied iri Canadian universities. This is because 

it 1s a natural degradation product containing countless 

compounds. The study of its composition involves formidable 

separation problems that are not considered to be of much 

educational value, and require complex analytical facilities to 

make a ny appr-e c :table progress. 

It is noteworthy that at this stage in the develop-

merit of the 011 industry, there is no or'ga no vgc oc ne.nLs t r-y taught 

in any of the unIversities in Canada. A better understanding 

of the genesis of 01.J might 'v'Tell e nab lc l8rg(A ar-eas of ae d irnent.a r-v 

I 
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r-ock s to 'be !'uJ.cc.l OL1.1.~, «f~ po t errt La I aource n of' o i l , ()',1d tnus avo Id 

• unnecessary drl111nt~ and exp l or-a t Lon , 

Cancdta n unIversities are the r-e c f.p i e nt.s of numer-ous 

gr-a nt.s from the Petr'oleum Researcl~ Fund of the .~~i~1el"'icnn Petroleum 

Instttute, odml n l s t e r-ed by the Ame r r.cn n Chemic81 SocIety, (c~) 

Out of a to~~CtJ. or approx tma t e Iy six hundred s ucu gr-ant s made to 

un t ve r-sLt Lea :in t he Unlted Sta t e s and t.nr-oughout the 'l'lestern 

worLd , CHn"dj.an un t.vc r s Lt Les received seve nbecu In 1966. 'Ihis 

fund was e s t a b I j.sb,~d in oc t cbe r of 1944, a nd the amourits of money 

paid out a nnua Ll y J~'~ crAnts have Lncr-ea s et from :i:,1611,367 to 

c over's a n ex t r-cmely v: ide ra nge of s ub je c ~~ 8 fron: the C 0;:-18 tit ut Lon 

The res~arch to qualify for'-1 S l' '1 ') ] ~. C"' t"- O' \ .") -.,.-,,-, 1..., '\r -") -l '-1O f ( , ! J, r • v ..) } ..: '\. ., .;,.,1. I ..,.1. J .• 

a grant must be of (3 f'l.lnc18ment2.1 nature and must e nha nc e t ne 

annual va Lue of these S:'~l3.nt~s to C8112dian unj.''leY·s~.tles ~,'7ould be 

of the or-de r' of' 

One of the pr-ob Lems of s e c ur-Lng (3 mea nmg I'u I lnd:icat.­

ion of the c ur-r-err'; r-e aea r-ch effort related to pet r-oLe um , is t ha t 

tt woul d 1'81"'2 Ly be 1 is ted unde i: petrole urn or I'ue1. Suffj.ce it to 

- ­

pe t r o10 UEl 1s t.;:31: ~L'l[; p10 C e in Ca na d La n un i V8 r s :'. t ';.(:. s · 

• '" . -.~ ,'" It In the lalJ at' J':):Y"" 

• 



-13­

• Advisory Conwittee of the Research Council of Alberta recorr~ended 

that the Province of Alberta should be making a substantially 

larger contribution in aid of fundamental research directed toward 

increasing the recovery from the ground of 011 and natural gas. 

The Alberta government agreed to support the plan on a continuing 

basis at a level of about $100,000 per year, provided similar 

support was offered by industry. This support was granted, and 

the Petrolel~ Recovery Research Institute was formed and 

established in the Engineering Building of the University of 

Calgary. The operating and capital expenditures of this Institute 

were 20 and 90 thousand dollars respectively for 1966. 

RESEI-\RCH ON PErROLBUN AND RELATED TOPICS IN rrH~ FEDEJlAL GOVEHNr"U~NT 

A large propo~tion of the chemical research and 

development related to petroleum 1s performed in two federal 

government agencies: the Mines Branch of the Department of Energy, 

Mines and Resources, and the National Research Council. 

The Mines Branch program 1s directed toward gaining 3 

clearer understanding of the fundamental chemical structure of 

Canada's low-grade 'petrol~um resources to provide a better basis 

·for the development of improved processes for trea t Ing this class 

of crude 011. 

Research on the physical and chemical structure of' 

petroleum is conducted because of th2 fundamental importa.nce of 

unde r s t.and Lng t he beha v lour of the h tgh-rno l ec uLar vie :i.~ht I'r-a c t Loria 

• 
of pc t r-oLe urn in ln~: ny a ppl Lca t ions • 
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• A limited amount of organo-geochemicR1 research is 

unde r-t.ake n at t.hc I>'llnes Branch to assist the Geo l og tca l Survey 

of Canada in the proper c1asslfieation of na t ur-a Ll y occurring 

hydrocarbons, as \'/1211 as(to give an indication of the extent 

of the met.amor-ph i.c t r-ans I'orma t Lcns that have taken place in 

these substances. 'I'n Ls type of information is helpful in 

assessing the possibilities of finding petroleum in a given 

formation. 

The applied research program 1s designed to find 

improved techniques of refining Canadian lO\'1-gl'ade crude oils 

by hydrogenation. This Lnvo Lves the development of better 

catalysts and improved processes. 

In the field of petroleum combust:ton, research and 

development work 1s conducted at the l~ines Branch to develop 

suitable additives tha t \'1111 remove the sulphur' trioxide 

produced when sulphur conta ining fuels are burnt. The r-emova I 

of this constituent from stack gases greatly reduces the 

corrosion resulting from the formation of sulphurlc 8cid in 

the cooler parts- of' boilers. The elimlnation of the sulphur' 

trioxide a Luo 81 iminates the ac id·-smut problem, vh tc n is 

t.r-oub Le some from the point of v Lew of a trnos phe r-Lc po LLu ti.on , 

The r-esear-ch prog i-am of the Fuels and Lubrlca nt s 

ca Jninc a clc,j.X" t.ns :t13ht into the pe r-f'o rraa nc e 0 f' cl H~.dc ra nr;e 

•
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be associated with new products designed for special service 

• requirements .. or the exam1na t ion of products t.ha tare known 

to give rise to operating problems. Here the objective is 

to gain some fundamental chemical appreciation of the causes 

of these difficulties, and to develop new solutions to these 

problems. As a rule, the problems arising in fuels and 

lubricants are not independent of the mechanical system in 

\'Thich they are used, so that this environment must also be 

studied :1.n considerable depth. 

STATIST leAL rHFORI{,\'i1IOfJ 
-:cq'1A- (2- ':", :) rj { 

Of the total operating expend t t ui-e s of $.23';881 .. 000 

for the federal government intra-mupal research and development 

during 1966, the amount spent on petroleum-oriented rese8rch 

1s est1.mated to be of the order of ~}~OO .. OOO, or approximately 

2% of t he total. (3) The total scientific and technical 

labour force to carry out these programs is estimated fit 41 

ma n-years , The l·l:tnes Branch pr-ogr-ams 1nvolve 22 ma n-yea r s , 

and t.he ba 13 nce is a s soc ia ted with the r-eseai-ch and deve Lopmc nt 

programs of the NatLo na I Re s ca r-ch Council. Th.e r~line~l Br'anch 

expe nd i t ur-e s are compc sed of $11,000 spent on ba s Lc r-eaoa r-ch .. 

$61 .. 900 on applied research and the balance of ~lfO,90C W8~ 

• ., \ ,', l" " 
( .-,) i_· ••L c C • 
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• SURVh"Y OF LUBHICATION RESEARCH IN CANADA 

Al though there is no CIe spec ia 1 ty c Las s ifica t ion 

·number for lubricants, it seemed too important a topic, from 

the Canadian point of v ie\'!, to pass over \'lithout COITL11ent, 

particularly, as few countries possess such wide extremes in 

climatic conditions as Canada. 

In the field of lubrication, friction, and wear, 

there is at present a very limited activity in Canada in funda­

mental r-e sear-ch , The only substantial programs under \'fay are 

at the Un Lver-u I t y of British Columb1.a (Professor C. Brockley) 

and at the Fuels and Lubr Lcant s Laboratory of the Nat t.ona I 

Research Connell. 

The importance of fundamental research in this 

field Ls obvious 1 since the life of all \'iell-desi~nt2.~d ma oh trr ­

ery is lDnited by wear; and friction in most cases produce~ 

undesired heat, as weLl as ~~presenting a lOfJS in povrer, 

Thus, any improvement in lubricat.ion can show 8 very cons :Lder­

able aav f.ng to the who l e economy besides a Ll owLng ne'd attitudes 

to machinery design. 

'l'he devc Loprne nt wor-k nece s aa I'J~ in the I'orr.iuLa t ion 

and o.pplication of nevr types of lubricants and add l t i.ve a i3 

diff:tcul t in Ca nada , s inee the markets I'or- a dva nc e d produc t s 1:3 

much smat Le r t.han the Un Lt.ed states. F'or examp l.e 1 a tr-c r-af t 

e ng Lr,e synthetic Lubr Lcants have uoen s uc c e s s I'u l'l y developed 

•
 



-17­

•
 

•
 

both in Britain and the United states--~timulatcd by the fact 

that advanced engines requiring these lubricants are developed 

in these countries. Only now has it become economically 

feasible for one company in Canada to produce synthetic lubl"lc­

ants, and this production is based entirely on British and 

United states research and technology. Additives for petroleum 

oils are also almost entirely developed elsewhere, although 

some of them are now manufactured in Canada, and some of the 

applications are novel in Canada. 

As in the case of the fundamental research l much of 

the development work in the lubrication field is closely tied 
".-. 

to mechanical engineering design, particularly('~o;'l that 

engineers have at last been driven to the conclusion that 

lubrication 1s an important aspect of the finished Dl3.chlne, and 

must be considered as part of the original design. 

There ls, however, a considerable amount of work 
,tt

done by the petroleum :i.ndfstry (by Imperial 0:1.1, British J\merican 

and to a smaller extent by Shell Canada) in the application of 

lubricants to e~lstin5 machinery. This is a particularly diffic­

ult problem in t.he case of outdoor equipment Lmport ed f'r-o.n 

countr:Les vilth H:Jl"':-i1er cl imat.e s , In general, these pr-ob Lerna ape 

tackled by th~: oil company research departml~!lt~ If ~c~les are 

likely to be high enough to jua t If:>r the expe ns e Involved; other·· 
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• Ivlany of the products involved are used only in 

comparatively small quantities in Canada, and in these cases it 

is obviously uneconomic to manufacture in this country, and this 

generally means, too, that no active development work on these 

products is undertaken in Canada. This applies to both mineral 

011 and synthetic-ba~ed aircraft-hydraulic fluids, most of the 

aircraft greases and similar products. Activity here is limited 

to solving of field problems which arise. 

REcor··1I1LENDAT IONS 

In the private sector of the petroleum and petro-' 

chemical industry, the problem is largely one of stimUlating 

mope research and development. This may be achieved by creat­

ing a favourable economic cllnnte that will encourage the 

industry to search for new products and processes. 

In every development there occurs the difficult 

perlod of r-educ tng the PPOC8[;S to pr-ac t Ice , G,')vernm·~nt a s s i.e t > 

ance and special tax concessions are desirable to encourage 

venture capital, and to reduce the severity of financial loss 

in the event of failure. It is not generally understood th8t 

the bench-scale research is 011'3 of the chea pe s t I inks in the: 

Lnnova t Lon cha in, amourrt t.ng to possibly onG-ten~Jh of the whole 

cost of a auc ce s s I'u I innovation. It, t ner-eror-e , is not \·.r:Lse to 

become invo}.vec1 in bench-scale lnvcfltlg8.t:tons that wl l I cost a 

hundr-ed t.houaa n.l do l Lara , un Le s e there i~i a m:i.lll0tl doJ.laY"'s 

•
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• available to undertake the prototype construction, production, 

market development, and sales. The risk of miscalculation and 

poor timing is considerable. Schemes of taxation, which allow 

rapid write-off of losses, are possibly the most equitable 

method of assisting industry whether large or small. 

The present incentive schemes provided by the federal 

government, such as, IRDIJ\, PA IT, NnC and DRE industrial research 

grants are appreciated by industry. These incentive schemes 

which encourage the initiation of research are desirable to 

ma Lnta t.n Cana da if; competitive position; consequently, it is 

recorrunended t ha t they be cant Lnue d , 

It is recommended that some collectlve attempt be 

made by the Ca nad La n petrolewn industry to extend the grants to 

Canadian un Ivc rs It ies made b:l the Petroleum Re s earch Fund of the 

American Petroleum Institute, particularly, in the field of 

se c onda r-y r-cc ove r-y, chemtca I e ng Lne e r Lng and or[;8.11o-geocbemist.j:'y. 

In the federal gove r-nue nt Labor-a t.o r f e s , t ho r-ec ca r-ch 

on petroleum ~nd related topics h2S been held at a modest level 

for ma ny :;carcl, 8.1~d in certa In areas there have been l'educt ions 

in the r~."'ores;3iofl'~:,1 s t a I'f , 'I'he t r-ad Lt t ona I r-c l o of the ~II:'Ln'2G 

Br.?ncL r!:t~j b·::,,=;;u tc (Ot~',:~1.st the min~.~1'31 ~_ndllstry ~)J ev('~ll.·3.t=-ng the 

• 
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•
 

,
 

It is ape c Lf'Lc a Lly recommended that the facilit1es 

ava ilatlle in the f'ede r-a I government labora t or Les dealing wi t n 

petroleum and fuel technology be used more effectively in the 

matter of trainine; students of both the technical institutes 

and un Ive r-a Lt te e during the summer- months. It 1s also 1mport­

ant that provision be made for more liberal funds for this 

purpose. The present practice of grouping the funds available 

for summer student u-a LnLng with those for permanent ernpLoye e s 

will tend to e Lf.m l na t e the training of summer students 

compLe t e Ly , The pr-oI'c a s Lona I staff who are interested in 

advancing their research projccts(~s quick1y 8S possible, 

will alw2ys choose a trained technician to work all year round, 

rather than a SUml:1Cr student who must firs'v receive training 

and t hcn ha s onl y a short time to advance the research be f'or-e 

he returns to university. 

In Vi.C:\'T of t.he urgency of t r-a i n mg pe r-eon-ie I in the 

field of c ombus t Lon science, as it: applies to a i.r- po t Lut ron , j_t 

is recommended that funds be set aside for post-gradu[~te t.r-a Irr­

1ng at tbe FU0;ls Hesearch Centre. 

Lubrrca t Lon is rather a neglected f:Leld fo:_'l r-e re c r-c h 

a c t tv i t.y in Canada for a variety of reasons, most of vrh Lcn C3.I'e 

ent Lr-e Ly out s idl~ t he c orrt r-oI of the petroleum :1.n(~.u~: ~ry. Asour 

Vi 

real ne c e s s Lt.y far a dva nc e s in lubrication techno100~J.• :::lld :1.1­



-21­

• would be desirable that the research 1n both fields proceed 

t.oge t hc r , 'I'he ne ce as ity for this 1s already becoming apparent 
/s t~ 

in some instances. An excellent exampLe being' in the poue r 
I,· 

saw and small two-stroke eng Ine manufacture whe re the Fuels 

and L.ubricants Laboratory were recently consulted. 

One or the main handicaps to expansion of research 

wor-k in the lubricat ion field is tha t 1t requires personnel 

with a knowledge covering many of the conventional branches of 

science, namely, engineering design, organtc chemistry, 

physical chemistry, physics, rheology and metallurgy. It 1s 

extremely difficult for a person in Canada and elsewhere to 

obtain an education covering the relevant aspects of these 

sUbjects and the biggest advance which could be nude is to 

increase output of the necessary personnel by encouraging one 

of the Canadian un Ive r-s Lt fe s perhaps not to contemp1ate a 

complete degree course 1n lubrication eng tne r tng , but, at 

least, to try to make available some of the other subjects 

oriented t cwar-ds Lubr Lca t Lon , which would be useful to a s t ude nt 

interested in t~ls type of work. The University of British 

Coluniliia would be the logical choice for such a course, ond 

projectinG the needs of government and industrial research into 

t~e future, it certainly should present no difficulty to place 

about t e n to twe Lve ~raduate3 per yC31' in ex t.i-cme Ly useful 

•
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RESE.f\.RCH ON ~-:XPLOS lifE SUBSTANCiES 

• .This brief summary confines itself to the r-e s ea r-oh 

and development associated with the production of expJ.osive sub­

stances. 'l'he research on the various aspects of combustion and 

detonation of explosives falls in another area of this survey. 

The companies engaged in the manuf'a c t ur-a of explos­

ives in Canada are, for the mest part, subs idiaries of inter­

national companies who are in a position to dr-aw on the technical 

experience of the parent firms. 'rhe research and development is, 

therefore, essentialJy directed to apply and extend this know­

ledge to meet Cana d 12.n cond it ions. 

In 1966, CRnada n~nufactured 300 million pounds of 

commercial exp l osive s , ex c Lud i.ng ammun Lt Lon a nd other npe c LaLt.y 

items. This production had an estimated retall value of forty 

million dolle.rs. 

Quantitr?.tive Lnf'or-ma t Lon relating to Canad ta n 

exploslv2s research operntlon3 are difficult to obtaln, since 

the number of c omme r-c LaI c ompa n te s participating in research on 
go 

explosives is small, statistics tend to disclose indu~tri31 
f\ 

confidences. Als0, as in other countries, the amount of 

r-e aear-o h on exp l os tve s carried out on behalf of the Dcp~Jrtm2nt 

of Na t tona I Defence is not c ornpl e t e Ly available. A vecy rough 

e s tLua t o o f the total Canadian seientlfic ma npove i- eng~-lced in 

this t ype of uork is 75 Bachelors of S,:; ience and pe rnaps l~O 

fi C :1. e n t 1s t s \'J~. t 11 h 1g h \?r de gr e e s • 

•
 



-23­

• 110st of the Bachelors of Sc ience engaged in research 

and de ve Loprne nb on explos lves have rece ived the lr tra ining in 

explosives technology within their company or instltution. It 

1s not possible for a person in Canada to obtain forr~l training 

at a university in this particular area of specialization. In 

general, companies build up teams of experts to cope with the 

diverse problems associated with explosives technology. The 

organic chemists look after the synthetic problems; the physical 

chemists deal with the problems of stability, the kinetics of 

the initiation and propagation reactions. Inorganic chemists are 

usually assigned the problems of making the oxidizing. agents, and 

the thermodynamicists are concerned Hith the questions of 

performance. 

RE:COr,1l'·lENDA~rIONS_._-------­
The problems wh Lc h occur in t h Ls particular ar-ea of 

speciali~ation are typical of the difficulties encountered by 

sc Lent t s t.o in small spec lal ized ar-eas in Canada. The problems of 

con~unlcation are probably best solved through the Chemical 

Lns t t t ut.e of canada OIl through attendance of meetings of the 

Combust ion InstItu.te. 

I t In U.8 t a Ls o be poin ted 0 U t t ha t t he r'c ex l s t s a £j1'2 D. t 

La ck of faeJl:ttjef3 for studying expl oa tve phe nornc na , For nri ny 

•
 



obscure problems associated with the propagation of combustionI
 
and detonation in explosives, as well as, dangerous goods. To 

date, it has not been possible to obtain the necessary fUhds 

to purchase such a camera or to obtain the qualified personnel 

to operate it. At this stage in Canada's development, it would 

appear that a pooling of resources i~ required by interested 

. parties. 
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