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IMPERIAL OIL LIMITED
RESEARCH REQUIREMENTS

INTRODUCTION

This volume describing Imperial's Research requirements
is part of an annual planning cycle which starts with the preparation
of a Product Quality Forecast. Forecast contains a review of future
business and technical trends and should be considered an integral
part of the Requirements, The final step in the planning cycle is
the preparation of research programs.

The present document is intended to serve a number of
purposes. As would be expected it provides a mejor input for the
Programs of the Imperial Research Department. It also informs Esso
Research of Imperial's needs, and is considered together with similar
information from the other affiliates, in planning mutualized
programs. However, the preparation is probably of as much value to
Imperial as the document itself. It ensures close consultation of
knowledgable people in the Logistics, Marketing, and Research
Departments in an annual assessment of the state of our technology.

ImperiaI% Research Requirements deal almost exclusively
with new technology that is expected to be needed in view of current
business and technical trends. As a result, these requirements are
strongly influenced by today's business environment and tend to be
relatively short term in nature. It should be emphasized that
Imperial also supports a continuing program of longer range basic
or exploratory research in areas that appear attractive from both a
business and technical viewpoint. This type of research can lead to
major improvements or to entirely new products or processes. ‘




IMPERIAL OIL LIMITED OPERATING ENVIRONMENT - 1971

EXTERNAL ENVIRONMENT

As in other countries of the western world, social
?hange is continuing in Canada. Governments are according
increasing significance to the individual, his personal import-
ance and his level of living. Steps are being taken to protect
consumer interests, to control pollution of air and water, to
ensure adequate educational and training facilities, and to
eliminate social and regional disparity of opportunity. These
are typical of a continuing movement towards the welfare state
and of government's involvement in areas long considered the
private domain. Despite such trends, free enterprise will
continue to be the accepted order because the democratic system
will not allow government to insulate itself from the adverse
effects of policies that undermine confidence in economic growth
and progress. An expanding economy is and will be a political
must for Canada. At the same time, discord between English and
French speaking Canadians will continue but will not substantially
interfere with the general progress of industrial enterprise.

In the market for public opinion business is on the
defensive. Public opinion is now little concerned about the
problems of productive enterprise and has instead turned its |
concern to the consequences of that activity. The 0il industry |
in particular has suffered loss of public sympathy from that we
have enjoyed over the last two decades. In the 50's and 60's, |
finding o0il, building pipelines, developing markets was "good
news". Nowadays, the public sees the development of Arctic oil,
its transportation, the sale of natural gas to the U.S. as
problem laden issues. This means new areas of concern for all |
corporate activities and continuing attention must be given to
protecting and enhancing the reputation of both Imperial and the ,
industry. X - S »1
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Ownership of Canadian subsidiaries, however, future foreign
takeovers of Canadian Companies will be controlled. e

yill also see greater surveillance of (.5, subsidiaries operating
in Canada through balance sheet reporting and pressure to make
New equities available to the public.

The economy will expand because it is a political must
For Canada. gnp will increase by 6.7% in 1971 and 8.8% in 1972
with the inflationary component of increase equal to 2.5% and
3.8% in 1971 and 1972 respectively, with an upward trend
continuing into 1973-74. The lowering in Canadian and world
inflation will be slow but eventually policies will be effective
although not until the last half of the seventies.

Energy consumption in Canada is expected to increase
by 4.8% in 1971, with an average annual growth rate of 4.7% for
the period 1970-1980. Petroleum energy demand is expected to
increase 4.2% in 1971 and 4.5% for the period 1970-1980. The
domestic and export demand for natural gas will increase 13.1%
and 19.5% respectively in 1970, while the expected average
annual domestic and export growth rate is 6.7% and 9.5% respec-
tively for the period 1970-1980. Natural gas will continue to
increase its position in the energy market but at a declining
rate. Petroleum's share of the energy market will decline,
under continued competition from natural gas, from 54.3% in
1970 to 53.9% in 1980. Nuclear energy, which is currently an
insignificant electrical power source is expected to make rapid
gains in the 1970's at the expense of coal. Nuclear energy will
represent 1.2% of the energy market by 1975, and 1.8% by 1980.

INDUSTRY ENVIRONMENT

Air and water pollution will continue to be at the fore-
front of both public and political concern with ecological
preservation and noise abatement filling any gaps. The most
obvious manifestation today of this kind of concern is industry's
program for lead reduction and removal in gasoline and the
continuing government pressure for reduced sulfur in fuel o0il.

In addition a Federal clean air act is ready to be tabled while
amendments to the Canada Shipping Act will likely place increased
responsibility on the cargo owner as well as the ship owner for
pollution violations, as well as provide the government with

wide powers to regulate shipping and the mechanism to recover

clean-up costs.




The National 0il Policy, which makes the area west of
the Ottawa Valley the domain of products refined from Canadian
grude 0il, continues to exist in principle and to be abrogated
in practice. Nevertheless it appears that gasoline refined
offshore will not enter Ontario again, and it is assumed trans-
fers of gasoline refined from foreign crude into Ontario will

be arrested by the end of 1972 while distillate movement will
cease by the end of 1974. ‘

Large quantities of 0il and gas will be required in the
late seventies to meet projected demand by the U.S. On the
continental mainland of Canada only the Beaufort Basin has the
potential to supply the needed reserves; traditional producing
areas having relatively modest undiscovered potential. The
Beaufort Basin and the Atlantic Coast are the most likely sources
of Canadian offshore o0il to meet the needs of the seventies with
supply from the Arctic Islands not beiﬁg available until the
eighties due to transportation difficulties. Imperial expects
to play a leading role in both the Beaufort and Atlantic areas.

U.S. demand for Canadian crude is expected to increase
sharply in 1971 by about 200,000 B/D with similar increases in
1972 and 1973, If the U.S. government permits these Canadian
imports transportation and production facilities will need
capacity increases. Imperial will benefit significantly from
these increased exports. :
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SUMMARY OF IMPERIAL'S RESEARCH REQUIREMENTS

A.  PETROLEUM PROCESSES

1. Fuels

€ and low sulphur fuels, is the prime factor

R Lead free mogas increases the
; P additional octane upgrading steps, and improve exist-
1ng process and €quipment performance. Low sulphur fuel production, or

elimination of high sulphur fuel components will rely to a degree on de-
vVelopment of new technology. The cost to respond to both problems is high,
Thus technical activity to permit reintroduction of lead and recovery of
sulphur after combustion can be expected. Both business and technical

risks are inherent in a refiner's response to environmental control through
product quality changes.

B. PETROLEUM PRODUCTS

8. S Frieills

The thirteen research requirement proposals covered by this sum-
mary are grouped as
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Motor Gasoline 4
Middle Distillate 1
Heating 0il Equipment 8

The motor gasoline items are broad in nature covering studies of gasoline
volatility and additives and current and future automotive requirements
for antiknock quality and air pollution requirements. Further work appears
justified to determine low temperature flow characteristics of middle dis-
tillates and to improve the laboratory prediction of these characteristics,
In the past, one item on burner equipment has been included in the fuels
research requirements, but this year seven more detailed items are proposed
to emphasize the growing importance of this part of the business and t?
identify vulnerable areas where technical assistance is needed. No av;atiun
fuel items are included here since adequate coverage is provided by t’he’
E@ eting Engineering Program and by the Aviation Technical Com-
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processing at Montreal.
niques are needed to repl
ing methods. We should c

Cheaper and more efficient lube processing tech-
ace the traditional phenol extraction and dewax-
) ontinue to explore the Possibility of making

Specialty oils that cannot be made by conventional processes from avail-

able crude, Imperial should become familiar with reclaimin

. g techniques
for possible entry into this field,

Engine Oils and Transmission Fluids

Automotive engine modif
tive emission levels will
Trend to lead free gasolin
formance,

ications designed to meet the more restric-
impose higher service requirements on engine oils.
€ presents many unknown factors in engine oil per -

Yearly crankcase drain intervals will be introduced shortly,
possibly with the 1972 model, necessitating a wider

has been shortened to 12 ‘months/12,000 miles.

anti-wear, detergency, high and low temperature performance and consumption
control must be developed. A continuing effort is required based on both
conventional and high (130 VI) base stocks. Commercial vehicles will be
subjected to more restrictive emission levels beginning 1973. Improved
multigraded oils are needed for heavy duty applications. Higher performance
2-cycle oils must be developed. Development in transmission fluids are re-
quired to keep pace with manufacturers developments, particularly the cen-
tralized system. Immediate research effort is necessary to improve current
railway crankcase oil and an accelerated program on Western Canadian base
stocks. Development is required for a zero ash gas-engine o0il. Suitable
fire resistant lubricants are needed for power turbine and centrifugal com-
pressors, Development program on paraffin and/or mixed base oils required
for marine trunk piston engine. Better and less time consuming screening

tools are required for more timely introduction of new developments into
the market.

cross-grading. Warranty
Improved oils with better

Process Qils -

Requests for cable oils, naphthenic and aromatic rubber oils and
a low viscosity base oil are included to satisfy a growing industry demand.
In spite of the requests, we are not optimistic until such time as there is
a change in crude source and/or processing techniques. Interest in car top
sealants for railway coal cars is now being shown by certain coal companies
and the railways; such a product has been requested. The request for a
drawing lubricant for use at the steel mills covers a major change in the
requirements of the automotive and appliance industries.,

Industrial Oils

In this area research is required to take advantage of new know-
ledge and the latest additive technology to ensure conFinuing ?mpr?vement
of our products to better serve their intended.industrlal applications.
Environmental protection and low toxicity Fequ1remenFs hav? added new fac-
tors which require research work., Industrial gear oils whlcﬁ ?re lead frzed
and have improved load carrying antifatigue a?d_tbermal stabflle are n?e ed.
Hydraulic oils with improved antifoam, demuls1b11}ty énd a9t1-a1r entrain-
ment are required. Another generation of'hydraullc.oxls with detergezcz,
good demulsibility and capable of prolong1?g dFain intervals at elev: er
service temperatures is required. Hydraulic 911s for all season OUttE:e
service under Arctic conditions with further 1mprovement§ in temgeralic
viscosity properties are required. O0il in water emulsifiable hydrau

|
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Oils are required by the expanding coal mining and steel industries.

- . s Im-
Proved rock drill oils, wire rope dressings and semi-fluid gear oils a

s . . . . re
required in the mining industry, More versatile machine tool lubricants

and machine tool lubricants to help reduce disposal problems are required,

6. Greases
2rteases

. Research in this area is required to adapt and expand the use of
our new Unirex thickener technology to a wide variety of applications where
older types of grease are still in service. Also work to reduce Unirex
type grease manufacturing costs is required. Work should commence on the
next generation of greases to surpass Unirex properties; these will probably
require synthetic base oils, Work on low leakage gear box greases is re-
quired. An improved cartridge type open gear lubricant is required to meet

l competitive activity. Due to environmental protection factors it will be
Necessary to find substitutes for the sperm oil and lead additives which
are now used in many of our grease formulations,

7. Waxes

The latest Research Requirements are not very different from those
approved a year ago. A new one has been added "Increasing the Supply of
Refined Waxes" in which it is requested that incremental dilution be inves-
tigated for the Sarnia operation. 1In the same vein the one on microcrystal-
line waxes has been modified to consider, in part, the use of purchased micro
waxes in order to free recrystallizer time for the production of increased
volumes of the lower melting point refined waxes. Continued research effort
is required in the fields of impregnating corrugated cardboard and the var-
ious miscellaneous applications. In the wax polymer blend area priority is
to be given to the products used in curtain coating. Less time should be
spent on the carton coating and flexible package field,

8. Asghalt

The major effort for the paving grades will be directed towards

improving the temperature susceptibility of asphalts from light Western

Canadian crudes. Three provinces already have specifications which require

the use of heavy crudes, using current manufacturing processes, and others
K may institute similar requirements. This is due to the now generally re-
i cognized fact that the use of softer asphalt cements to reduce transverse
pavement cracking can be even more effective when these asphalts have low
- temperature susceptibility. Since mix design also has an influence on pave-
~ ment performance over the whole service temperature range, work will be con-

in this field. Some work is also planned in the

5, such as the evaluation of new s as asph




demand. The trend toward multi-grade and longer life lubricants requires
the development of additives with better thermal stability, improved anti-
wear properties, low ash content and improved detergency. More shear
stable VI improvers are needed at lower cost. Gasoline additives must be
improved or replaced to reduce automotive emissions, and to cope with
engine design changes and more severe operating conditions. A continuing
research effort is required to develop additional flow improvers for dis-
tillate heating fuels, water shedding additives, and new additive packages
for diesel and heavy fuels, such as smoke suppressant, injector life im-
provers, and exhaust deodorant for diesel fuels. Relatively new areas for
research endeavour include the development of vapor space rust inhibitors
for turbine oils and carbon scavenger additives. A new factor to be consi-
dered is the possible need to develop additives which are compatible with
future used o0il reclamation systems,

C. ENVIRONMENTAL PROTECTION

Public concern regarding environmental problems is being trans-
lated into legislation rapidly. Major incidents in 1970 have served to
maintain the momentum of environmental awareness. The present trend in
legislation will require substantial expenditures to reduce emissions,
waste discharge, and the impact on the environment of the products we sell.

The development of reliable criteria for ambient air quality is
badly needed to permit realistic emission levels to be defined. The public
are confused about the need for lead-free gasoline because of the different
positions taken by members of the industry. The requirement for lower sul-
phur content fuels will likely spread. All facets of o0il spill cleanup
technology need improvement. Pressure will increase to recycle solid wastes.
Nuisance problems due to noise, odour, etc. as distinct from health problems
will require increasing attention. Present and future operations in the
Arctic will substantially be governed by ecological considerations.

D. BUILDING PRODUCTS

Research effort is required to optimize the yield and quality of
woodfibre based products. The move to more stringent fire codes will re-
quire the development of fire resistant woodfibre based products. The trend
from four ply roofing to two ply roofing will require the development of an
asphalt emulsion coated sheet roofing. In addition, it will be necessary to
develop an asphalt roofing emulsion with adequate weathering resistant pro-
perties. Further research effort will be required to improve the fire rat-
ing of continuously produced phenolic foam; faster curing formulations have
also to be developed. The work on plastics will be required to establish
performance criteria for plastic building materials and to improve our

technology in this area.

E. GENERAL ENGINEERING AND MATHEMATICS

Research requirements in this section specify criteria to be used

1. Engineering improvement of existing petroleum processes.
2, Chemical engineering technology.
3, Process control and systems engineering.
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Equipment development and evaluation,
Materials engineering,

Civil, industrial and utilities engineering,

Engineering mathematics,
Environmental control.

Terminalling research and development,
Fire protection and safety,
Manuals and services,
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1972 RESEARCH REQUIREMENTS - IMPERIAL OIL LTD.

FUELS PROCESSES CODE 400

PREAMBLE

E INTRODUCTION

The fuels processes research requirements of
Imperial 0il Limited are reviewed herein. The preamble
provides an "overview" of the significant business
criteria which will affect our needs, the technical
trends, and broad conclusions.

Each fuels processes research category is examined
in greater depth in subsequent portions of the report.
Economic incentives for future research programs have been
provided where possible. In some instances they are best
estimates. In others, they are the result of definitive
planning studies.

IT BUSINESS SUMMARY

Total energy requirements for Canada are forecast
to increiie by 4% per year over the nexEZZO years - from
4.2 X lO12 BeF LU Ysein 1970 to S.1 X 10 in 1980 and
9.1 X 10
50%. Residential and commercial needs will grow 3% annually,
the industrial and transportation sectors by 4.5% each.

0il's share in the residential and commercial field
will gradually decline. By 1990 it will share equally with
natural gas and electricity. In the industrial sector,
natural gas will make further inroads. O0il fuel will find
increased use in the more remote areas. Great significance
is attached to its future potential in electric power
generation. All energy requirements for transportation will
be supplied by oil.

Protection of the environment is the key to
predicting the trend not only of technology but of business
decisions. Major contributors to atmospheric pollution are
the automotive engine and industrial fossil fuel consumers.
Tne conclusions derivea from current studies involving lead-
free motor gasoline and low sulphur fuel oils will have a
major influence on corporate planning strategy.

in 1990. O0il's share of this market will approximate
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An aviation turbo fuel growth of 10%/Year is
projected. This equates to 4.2% of total petroleum fuels
demand in 1975, and 8.9% in 1990. From an economic
viewpoint, a lead-free mogas environment will encourage
continuance of supplying the Turbo B product.

Motor gasoline will increase by 4 - 5 % per year
during the forecast period, assuming current automotive
efficiency. Legislative control of composition and pollution
devices could increase this figure.

Middle distillate growth rate is expected to be
about 2% per annum. Legislative pressure on sulphur levels
is current in major metropolitan areas.

Residual fuels will grow by 6% per annum, based
largely on future electrical power needs, primarily in
Ontario. Currently about 80% is generated by hydro, and
20% thermally. The nuclear contribution is minor, although
there is an active National Development Program. By 1975,
the ratios will be 74 hydro, 20 fossil fuel and 6 nuclear.
By 1990, the corresponding values will be 44, 24 and 32.

Coal is the predominant fossil fuel for thermal
power generation, nationally, although gas and residual
fuel play more important roles in Western Canada and the
Maritimes respectively. Residual fuels are receiving
increased attention for both new and existing installations
due to a shortage and high price of low sulphur coal.

Future growth in the residual fuel market is
contingent upon solving the sulphur dioxide emission
problem. The trend to higher price and premiums for low
sulphur fuels represents an attractive business opportunity.
Future demands impose problems of investment climate, raw
: srial sources, product volume and quality availability,

v wastes and emissions are being subjected
er scruting and control by legislative
. attenuation is receiving greater
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Current forecasts show an increasing volume
requirement for Turbo A aviation fuel. It is expected
that'Air Canada will continue to use Turbo B. Other
carriers express a preference for Turbo A. Safety and
B.T.U./weight-volume relationships are reasons cited.
Supersonic, high altitude aircraft will require the A
type because of volatility and heat-sink requirements.
A major shift in demand to the latter type fuel would
have a serious impact on future planning decisions.

Current opinion is that lead alkyls will be
phased out of motor gasolines in Canada by 1980. An
exhaust gas catalytic converter is scheduled for wholesale

introduction with 1975 model cars. This device, requiring
lead-free mogas, will oxidize unburned hydrocarbons and
carbon monoxide. Simultaneous reduction of nitrogen oxides

may be achieved by a second catalyst system. E.R.E. have
recently announced progress in this direction. Considerable
uncertainty exists regarding future mogas quality. Volatility
and chemical composition limits may be imposed. It is
expected that Canada will adopt similar legislation governing
emissions to those imposed by the U.S. Federal authorities
because of the reciprocal automotive pact and automobile
mobility. Legislation in the U.S. is imminent. This

enforces rapid development of emission free mogas technology
and attendant processing and blending facilities.

The middle distillate current forecast target of
0.2 wt% sulfur max., in the 1975 period will require
provision of some new hydrofining facilities.

Heavy fuel consumption will increase in the mining,
steel and pulp and paper industries. Potentially large
volume demands exist for power generation. Availability
of low sulfur crudes is limited. Growth in the field of
thermal power generation is dependent on successful
development of desulfurization technology - either of product
per se or stack gas. This, in turn, implies a future trend
towards hydroskimming rather than conversion refineries.
Conceivably, logistics implications may favor locating these
future refineries adjacent to the power plant. As an
alternative, crude burning may be adopted.

Reduction of refinery generated pollutants -
noise, gases, liquids and solids - will involve continuing
development of improved techniques.

IV ASSESSMENT AND CONCLUSIONS

Current forecasts do not reflect the possiblity
of a major shift from Turbo B to Turbo A aviation _fge}.
Planning studies incorporate this factor as a sensitivity
parameter. Should it develop, Imperial would be faced with a
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severe problem in providing future volume and quality
requirements. Turbo A type material is needed also to
provide low pour requirements for mid distillates. A
second hydrocracker, located in Western Canada, is
tentatively forekeen for the 1975-80 period. Its design

1S contingent upon interpretation and resolution af
significant trends at least four years in advance. Research
to develop an in-house process for saturating cracked

fractions to Turbo A quality is recommended as protective
strategy.

Cat. Cracking will continue to be employed as a
major conversion process. Emphasis here should be on
reduction of atmospheric pollutants, treatment and re-use
of foul water, economies in investment and operating costs

and catalyst development for motor octane improvement
of cat. naphtha.

Powerforming will be the fly-wheel of future
refining operations. Not only is it the only process for
producing large volumes of the high octane aromatics
required in a T.E.L. - free environment but it is the
prime source of hydrogen which will be required in ever-
increasing quantities on an uninterrupted basis. This
latter factor demonstrates the need to ensure high service
factor. This, coupled with the higher catalyst deactivation
rate anticipated for hydrofined cat. naphtha, gives precedence
to research involving cyclic rather than semi-regenerative
technology. Cat. naphtha powerforming technology is scanty
and must be extended. Present correlations need to be
extended to define the effects of higher end point feeds
on yields, octane distribution, catalyst deactivation and
regeneration. Continuing research to develop improved catalysts
is encouraged.

Hydrocracking research is of limited interest to
Imperial at the moment. The Sarnia Unit is hedged with
certain non-disclosure restrictions. Nonetheless, the
various metallurgical problems associated with high pressure
equipment, evaluation of competitive and development of
improved catalysts are areas requiring further research.

Hydrogen will be an increasingly valuable commodity
in future operations. An early assessment of the chances
- for success in effecting manufacturing economics should be
‘made. Engineering guides for evaluating reclamation and
yurification versus manufacture would be a welcome contribution.

Isomerization is a distinct requirement for

re lead-free mogas manufacture. U.O0.P.'s Penex process

-he current preferred candidate for isomeriz;ng normal

e and C,. hydrocarbons. Recycle C,. isomerization has

been demagstrated commercially. Elaborate feed pretreatment
: ired to prevent catalyst poisoning. Investment and

ing costs are high. Esso Engineering have determined
ncentive for developing an in-house process.
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Alkylation research has been directed almost
entirely to the H SO process. Imperial studies favor
BE . Effort shouid be expended to consolidate and

correlate data from operating HF units in the Jersey
elrenit.

Hydrofining technology for cracked naphthas,
1nclud1ng methods to control exothermic heat release,
is an urgent research requirement since it is directly
related to powerforming and lead-free gasoline production.
Knowledge in the field of mid-distillate hydrofining to
meet future sulfur levels is believed adequate. Past
studies of cat. feed and recycle hydrogenation have
shown little incentive for Imperial. The determining

factor has been the lower mogas/mid distillate ratio,
vis—-a-vis Humble Oil.

) Aqueous waste treatment/disposal involving desalter
brine, sour water and spent caustic are continuing,

increasingly difficult problems requiring early resolution.

The significance of accelerating demands for
residual fuel cannot be over emphasized. Success in resid
or stack gas desulfurization research would be of major
significance in Imperial's planning and business strategy.
The by-product from SO, recovery should be elemental sulfur
rather than H SO %he Canadian scene. It is recommended
that some researcﬁ effort be expended in this dlrectlon.

Because of the potential volumes and prlce structure
associated with residual fuel, and the hlgher costs
associated with resid conver31on, interest in the latter
technical development is marginal at this time. It may,
‘however, be the only solution to handle high metals content
esidua. Some protective effort in this field 1s requlred._:
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CATALYTIC CRACKING 411

BUSINESS SUMMARY

Imperial has eight cat crackers in operation
with a total fresh feed capacity of 110,000 B/SD. At
present all units are using zeolite catalyst. Operating
flexibility is required to maximize naphtha or middle
distillate production.

~ In a lead-free mogas environment, cat cracking
gnd zeolite catalysts will still play an important role
in a conversion refinery.

S Edmonton Refinery expansions plans include a 41 MB/SD
facility by 1974 as one alternative. Other alternatives
could delay construction for 6-7 years.

Anti pollution regulations will require expenditures
to reduce stack emmissions and reduce noise level.

TECHNICAL SUMMARY

In a lead-free environment cat cracker operating
intensity will increase to improve octane.

New active zeolite catalysts have been developed.
There is a need for accurate correlations to predict component
yields and qualities under varying operating conditions.

Regeneration efficiency needs to be improved to
ve carbon levels on regenerated catalyst of less than 0.1%.

Need for improved catalyst recovery equipment,
that do not attrit, and reduced velocities in
o reduce attrition is required to reduce stack

-odesulphurization of feed, and/or, recycle may
g‘sulphur in stack emissions and cracked
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Provide fagilities to evaluate new catalysts, feed stocks
and operating conditions.

Improve prediction correlations for all types of catalysts.

5. Define process conditions and catalysts to yield improved
clear octanes. Should include need and methods for
selective naphtha fractionation.

6. Define conditions for maximum naphtha and middle

distillate yields through combinations of hydrotreating
and cat cracking.

7. Define equipment required to meet future anti-pollution
regulation.

FINANCIAL INCENTIVES

A 1% increase in naphtha yield is worth $500,000/Year.
A 10% reduction in catalyst costs is worth $300,000/Year.

A 0.1% reduction in carbon on regenerated catalyst is
worth $100,000/Year.

~ An expenditure of about $9MM, onsite, may be
-ed at Edmonton as early as 1974. :

2, 3 and 7 are high priority. Overall,
sis t cracking should be continued.
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POWERFORMING 412

BUSINESS SUMMARY

Impgrial's installed reforming capacity is
50 MB/SD cyclic and 25 MB/SD semi regenerative.

_ Current lead free studies show that additional
reforming will be the first major step to lead-free mogas,
New cyclic capacity will be required at Dartmouth (7 MB/SD),
Montreal (25 MB/SD), Sarnia (8 MB/SD), Edmonton (up to
30 MB/SD) and Ioco (3 MB/SD).

EE

: 96 Severity reforming plus aromatics extraction
1s approximately equal in cost to a 102 Severity plus splitting
operation. Each situation must be examined on its own merits.

Future motor gasoline blending and marketing
requirements dictate an assured supply of reformate, since
this is now the octane flywheel rather than lead. Hence,
unit reliability is a paramount need.

TECHNICAL SUMMARY

Current reforming operating problems are related
to low service factor which is affected primarily by:

(a) Poor hydrofiner reliability (insufficient
equipment)

(b) Regeneration equipment failure
ondary considerations include:
(a) Corrosion
£b) Furnace and\compressor operation

Reactor shroud design

will be cyclic.

v

R
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RESEARCH IMPLICATIONS

1. Develop accurate correlations for:

high octane catalyst requirements and C5 + yields.

- semi regeneration cycle length

> chigh £inail boiling point feeds, cracked and virgin
feed stocks.

Cat naphtha reforming will be required in a lead-free
environment. Additional data are required to define
feed treatment and reforming conditions. Data on
some virgin stocks are also inadequate.

2. Develop improved catalysts which are cheaper and more
selective.

3. Develop improved process equipment and operating methods
to improve reliability and reduce operating costs. These
~should include flow distribution and vapour/solid contacting
devices.

4. Evaluate competitive catalysts and technology.

5. Define any problems in the associated aromatics extraction
process.

6. Develop method for predicting and scheduling catalyst
reworking.

FINANCIAL INCENTIVE

Imperial's expenditures for future poWerfqrming
ty in the seventies will approximate $50MM.

2% increase in C.+ reformate yield is worth approximately

g, to at least $3.0 MM per year
HoNCR B -
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HYDROCRACKING - 413

BUSINESS SUMMARY

Imperial's first hydrocracker (11,000 B/SD)
is being brought on stream at Sarnia Refinery one
year behind schedule due to major equipment problems.
Serious product supply implications and costs have
resulted from the delay.

A second hydrocracker of about 13 MB/SD Is
indicated as a possiblity by 1975 in Edmonton expansion
studies. Design and necessity for this unit will ke
determined, in part, by future jet fuel market trends.

Low pour distillate needs (Verosine) ratber
than motor gasoline will be the influencing factor for
a hydrocracker installation. Alternatively upgrading
of cat heatina o0il tc kerosine via hvdrotreating (or
mild hydrocracking) may have potential.

TECHITICAL SUMMARY

Major prestart-up problems of a mechanical
nature have been encountered with:

a) Cracks ian heavy walled vessels.
Compressors.

. pressure airfin cooler headers (hydrogen
e e) n

ted for an extended
on operations or our
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3. Evaluate E.R.E. vs U.0.P. catalysts.

FINANCIAL INCENTIVES

A capital expenditure of $20 MM at Edmonton
in the 1975-78 period is a possibility.

The successful performance of zeolite cat cracking
catalyst has deferred major incentives for hydrocracking
except where low pour limitations occur.

URGENCY

Imperial assigns a low priority to work in
this field, at this time.
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ALKYLATION

BUSINESS SUMMARY

' . Three alkylation units are installed in Imperial
refineries. Edmonton at 2.3 MB/SD and Winnipeg at 1.2 MB/SD

are HF units. Calgary at 1.0 MB/SD is sulphuric acid
Future alkyiation needs have be

unit for Sarnia in 1974, and up
in 19?5/?6. In addition, due to
restrictions, it is likely that future capacity additions

at Montreal and Ioco will include alkylation as a supplement
to cat cracking rather than polymerization.

en identified as a 7500 B/SD
to 8500 B/SD for Edmonton
motor gasoline quality

TECHNICAL SUMMARY

The prime operating problem with existing
equipment is HF stripping in packed towers. Improvement
is required. Drying is a problem that could be improved

through better facilities and monitoring procedures and
equipment.

Should light olefins restrictions be applied to
mogas, a need for pentene alkylation would materialize.

Future unit designs must recognize butadiene and
sulphur contaminants. These affect acid consumption and
regeneration costs. Better definition is required to
optimize pretreatment facilities, and related process
selection.

A recent process evaluation by Imperial favours
~over sulphuric acid in a Canadian environment.. Future
n will be directed at waste disposal from either process.

Alkylation or isomerization is required to meet
: octane distribution requirements in premium

1

- B B |
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3. Develop improved materials:

— Valve packing and grease
- Instrumentation
= Vessel linings

4. Develop a new solid alkylation catalyst.

5. Improve waste disposal techniques.

FINANCIAL INCENTIVE

o Imperial's two future units will cost approximately
SMM.

Current acid consumption costs are about $100M/Year

for the HF Units. A 65% saving is considered possible. This equates
to $65M/Year.

Incentives for a new zeolitic type catalyst include
a volume increase from 170% to the 180-220% range on olefin
according to recent literature and a potential major reduction
in pollution problems.

URGENCY

Alkylation will play an increased role in the lead-
environment and the research program in this area should
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ISOMERIZATION

BUSINESS SUMMARY

Low emission mogas studies point up the need
for_pentane and hexane isomerization in the 1975-1980
period. Two pentane recycle units of 1M and 3 MB/SD
and three hexane recycle plants of 6M, 5M and 4 MB/SD
are projected for Eastern Canada, assuming no expansion
of refining capacity. A 4 MB/SD unit is planned for
Western Canada. Investment and operating costs for the
process are very high. Fully paid royalty for the
22,000 B/SD total capacity is estimated at about $1.5 MM.
Treated as a capital cost, depreciated over 15 years at
15% after tax return, royalties have been calculated
at about 2¢ and 4¢/B respectively for normal pentane and
for hexane isomerization.

' TECHNICAL SUMMARY

Low octane nC_. and C, Isomers have four alternative
dispositions in the 1ea3-free %ogas environment:

1) Refinery fuel
2) Chemicals Feed

3) Turbo B Jet Fuel

4) Upgrading (via Isomerization)

As low sulfur refinery fuel, the material is worth
ut $2.50/B. As 92 Octane clear mogas it is worth about
00/B. Hexane Isomerization is less attractive, economically,
 pentane Isomerization. It does however, provide for
- sensitivity and the front end octane required in future

- 1 Grade I mogas formulations. Alkylation partially
requirement but does nothing to reduce the

=

in Isomerization
he desired and
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Factors which could increase Imperial's
isomerization requirements are:

A switch from Turbo B to Turbo A by Air
Canada and R.C.A.F.

Restrictions on mogas aromatics contents.

RESEARCH IMPLICATIONS

1. Cheapen the Isomerization process.
2. Improve catalyst.
| 3. Improve separation techniques.

4. Provide better design criteria.

L FINANCIAL INCENTIVE

Anticipated capital costs for isomerization are
in the $20-25 MM range.

1f pald-up royaltles could be eliminated the
indicated saving of $1.5 MM would have a present worth of
$1 MM, discounted at 8% over a five year period.

f the indicated magnitude, Imperial
program to develop an in-house
: be expended to obtaln,-.~
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HYDROGEN - 417

BUSINESS SUMMARY

Ex;ept for Sarnia, all I.O0.L. Refineries depend
on powerformJng for hydrogen availability. Hydrogen needs
are growing through increased fuel sulphur removal
requirements, hexane isomerization in a lead-free mogas
environment, a trend towards higher sulphur crudes,

particularly in Eastern Canada, and installation of
hydrocrackers.

' Many of our refineries will be out of hydrogen
balance in the 1975-1980 period.

C ) Hydrogen will become an
1nc?ea51ngly valuable by-product, and will determine overall
refinery service factor.

TECHNICAL SUMMARY

Hydrogen is available via:
Gas or naphtha reforming (HO+ ¢/MSCF)

Improved recovery and utilization of current
production.

Increased powerforming.

RESEARCH IMPLICATIONS

1. An early assessment of chances for success in lowering
current H2 manufacturing costs should be made.

2. Engineering guides for evaluation of reclaiming and
purification techniques vs manufacture should be prepared.

3. Hydrogen availability is tied to catalytic reformer service

factor. Further work to improve service factor may be
warranted.

FINANCIAL INCENTIVES

At the present time Imperia} sees a need for
only one hydrogen manufacturing facility (at Edmonton) petween
now and 1976. There exists a possibility that an additional
unit may be required at Montreal in 19?7. Lower cost H,
manufacture would have direct application.

The balance of the refineries will have‘their R
hydrogen needs satisfied through increased reforming capabilities.

URGENCY

2 research rrogram directed towards inrroved e
utilization of hydrogen, and maintenance of suprly would have

 immediate use and application.
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HYDROFINING AND TREATING - 421/423

BUSINESS SUMMARY

Environmental concern is expected to force
refiners to install additional hydrofining facilities.
At present, Imperial has 8 hydrofiners for preparing
powerformer feed and 10 units for desulphurizing middle
distillates, with an overall capacity of about 180 MB/SD.
Two additional hydrofiners are planned to desulphurize
furnace fuel components at Dartmouth and Montreal. Also
in the planning stage are hydrofiners to process greater
volumes of powerformer feeds, including cat naphtha.

New hydrofining capacity planned in the next 5 years will
exceed 100 MB/SD.

The growth rate for aviation turbo fuels is
projected at 10% per year. Increased volumes of Turbo A
fuel will be required. Any major shift in demand from the
B to the A type impact on future refinery processing.
The alternatives to increase kerosine supply include
hydrocracking, and saturation of cracked stocks by
hydrotreating.

Chemical treating has been supplanted by
hydrofining to a large extent. However, there are still
cases where some type of caustic treating will be required.
The disposal of spent caustics, sour water and desalter
brines containing sulphides, ammonia and phenolics is
becoming an increasingly acute problem.

TECHNICAL SUMMARY

Present hydrofining technology is probably

uate to meet Imperial's forecast middle distillate
r target of 0.2 wt%. However, some demonstration
‘ e necessary for unusual feedstocks and for firming
2ria. 5

r data on hydrofining
erf ng. Engineering
' > high exothermic
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Imperial has some interest in hydrotreating

beavy cat recycle oil and cat feed. The interest level

s Upgrading_of Ccracked stocks to Turbo A quality
fuel via hydrotreatlng has not been demonstrated.

Opportunities for cost reduction are related
to development of more active catalysts to permit operating
at lower pressures, temperatures and higher space velocities.,

Other.design innovations appear to be limited in this
relatively mature process.

. Imperial Strongly recommends research in devising
hew and improved methods to alleviate the disposal and I

pollution problems associated with spent caustics, sour
waters and other waste liquids.

RESEARCH IMPLICATIONS !

1. Develop process and engineering data for the design of
economical and efficient cat naphtha hydrofiners.

2. Provide adequate information to permit meeting

Imperial's future sulphur specification of 0.2 wt%
on mid distillates.

3. Develop techniques for saturation of cracked stocks to
Turbo A aviation fuel.

4. Devise new and improved anti-pollution methods for
disposal of spent caustics, sour waters and other waste
liquids. =

St Conduct exploratdry catalyst research to discover more active
desulphurization and denitrogenation catalysts,

INANCIAL INCENTIVE

A 10% cost reduction applicable to planned new
conservately estimated at $3 MM, with a present
.8 MM, discounted at 10% over 5 years.

e of spent caustics to possible
cess will be dependent,

ni will be governed by
ive means of disposal.
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FUEL OIL DESULFURIZATION - 422
RESID CONVERSION - 424
FLUE GAS DESULFURIZATION - 425

BUSINESS SUMMARY

Residual fuel demands double every 10-12 years.
In order to maintain status quo SO, emissions from this
source, either its sulfur content %ust be reduced by
50% over the same period or means must be found to
remove SO2 from flue gases.

The supply of low sulfur crudes is limited.

Future demands for residual fuel loom large.

Control of 802 emissions is the major
determinant.

Restricted availability, higher product prices
in the short range and premiums for lower
sulfur content fuels all affect future business
strategy.

A general trend to lower sulfur content fuel oils
is forecast in major metropolitan areas. No significant
problems are anticipated for those refineries processing
Western Canadian crude. In Quebec and the Maritimes,
the uncertainties of crude supply affect the long range
supply strategy to be employed in meeting quality needs.

' Specifically, Imperial's residual market in the
Ontario - Quebec region could be increased from 23 to 36
million barrels in 1975 and to 49 million barrels in 1980, given

~ a guaranteed source of supply and quality. Of the total
volume, 12 - 15% would be at 3 wt% 67 - 75% at 1 wt%, the

alance at 0.5 - 0.75 wt% sulfur. The incremental volumes
lect opportunities for thermal generation of electric
~ Alternatively Ja’de'aloped flue gas desulfurization
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The current premium of 60¢/BBL for 1% over
3% sulfur fuel represents the incentive for successful

development of desulfurization technology or crude
burning.

Discovery of New Venture crude of low sulfur

content at an attractive price is the offsetting
disincentive.

Increasing recovery of SO, as H,S0 from
smelter gases and other relatively fich sourées, high
transportation costs for the product and localized end
use provide limited economic outlet for H SO, recovered
from the combustion of fossil fuels. Recove%y of the
by~ product as elemental sulfur is a more attractive
prospect in the Canadian scene.

TECHNICAL SUMMARY

The simplest and cheapest solution to the SO
emission problem would seem to rest on commercializatign
of an economic, universal flue gas desulfurization process.
However, it is probable that, if and when developed,
application will be limited to large fuel consuming
installations. There would still appear to be a need for
fuel desulfurization.

Vacuum distillation of atmospheric resid and
Gofining of the vacuum gas oil is limited to about 35%
desulfurization - not good enough for most crudes
unless an outlet for some high sulfur product can be
established.

Recent economic studies have shown that for high
sulfur, h1gh metals crudes a Gofining/Flexicoking combination
is superior to Re31df1n1ng (The Flexicoking process has
been developed to pioneer license status). Residfining
~has the edge for low metals, moderate sulfur level crudes.

The I.F.P. hydrodesulfurization/conversion process
d to effect 70% desulfurization of an atmospheric
cof 2.65 wt% sulfur, containing 210 ppm metals. In-

-ion of catalyst, with an ultimate life of

>d. Feed to gas oil conversion of up
K g costs, including depreciation
B feed.



RESEARCH IMPLICATIONS

l. Extend flue—éas process to brin V
g out by-product as
elemental sulfur, not sulfuric acid. g

2. Extend Residfini

t . ng capability to higher metals resids.
This may involve

demetallization pPrior to desulfurization.

3. Study application of resid desulfurization technology
to whole crudes. ‘

Continug to survey potential for a resid hydrodesulfurization/
conversion process. '

5. Continue search and development of improved Residfining
catalyst.

6. PursueAsearch for a non-hydrodesulfurization process.

FINANCIAL INCENTIVE

The present price differential between 3% and 1%
sulfur fuel implies that Resid, desulfurization costs,
including return on investment, cannot exceed $0.60/B.

URGENCY

Imperial's interest in this area is associated,
rily, with its eastern refineries and as such is
red by a possible swing to sweet Canadian crude. Hence
is no current identified application. Nonetheless,
rograms in these areas are supported. Broad
ations are:

of effort in flue gas desulfurization.
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EXPLORATORY 481/483

UPGRADE SURPLUS LIGHT FRACTIONS

BUSINESS SUMMARY

! In a lead-free environment, increased crude
running and powerforming will tend to generate surplus
qgantltieg of light paraffins which cannot be incorporated
dlrectly in the fuels pool. Alternative dispositions are
to che@lcals feedstock (limited), refinery fuel and as
l1somerization feed stocks.

TECHNICAL SUMMARY

i Normal pentane and hexanes can be upgraded via
isomerization to future mogas quality requirements although
the associated investment and operating costs are high.

Surplus normal butane can likewise be isomerized
to alkylation feed stock in the event of an iso-butane
shortage.

No economic process is available for upgrading
propane or ethane for fuels products.

RESEARCH IMPLICATIONS

Develop superior processes to upgrade light
ns to mogas quality.

.

3s refinery fuel, are worth
it price of 1 wt% sulfur
orth approximately
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EXPLORATORY 481/483

FLOW IMPROVER FOR RESIDUAL FUELS, HEAVY CRUDES

BUSINESS SUMMARY

' . Current planning studies indicate that Imperial
will lmport, by tanker, up to 3.8 million barrels of residual
fuel into the Montreal supply area in 1975, up to 6.0 million
barrels in 1980. TIf it were possible to import at Portland
fol}owed by pipe-line transfer to Montreal, considerable
freight savings could be realized.

Ll Large growth in demand for residual fuel is
anticipated for thermal power generation. Single installations
are expected to consume up to 100,000 barrels per day. Here,
also, the potential for pipe-line movement versus alternative
delivery methods could be of significant economic benefit.

Similarly, development of a flow modifier would

find application in pipe-lining heavy crudes which, normally,
require addition of flux stock to achieve required mobility.

TECHNICAL SUMMARY

Residual fuels and heavy crudes do not meet the
maximum viscosity limitation of 100 S.S.U. at 100°F stipulated
for long haul pipe-line transport. Development of a modifier
to impart flow properties to these materials equivalent to
conventional crude oil is desirable. Any such flow improver
would have to be compatible with crude or petroleum products.

A IMPLICATIONS

: i
2arch for a flow modifier/improver.

ch an additive
eith
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EXPLORATORY 481/483

SYNTHETIC CRUDES

BUSINESS SUMMARY

As Free World energy demands are growing in
an atmosphere of tightening crude supplies, price
structgres are being pushed higher. For example, heavy
fuel o0il prices have risen to levels that could hardly
have been predicted several years ago. This situation
should tend to accelerate the development of synthetic
fuels from tar sands, shale oil and even coal.

Imperial is currently processing 5 MB/SD of
QCOS.synthetic crude at Edmonton refinery. This material
is rich in low pour components but suffers deficiencies
as diesel fuel and cat feed. Currently, it is being
tested by CPR as railroad diesel fuel and could thereby
seriously affect Imperial's market share of this product.

Imperial has a 30% participation in Syncrude
Canada Ltd.

TECHNICAL SUMMARY

The current and future development of synthetic
- fuels from tar sands, shale o0il and coal has a need for research
into optimum economical processing of the raw materials into
synthetic crude mixes that meet refiners' product requirement
slates. The need for this research already exists. 1In
the U.S. an energy shortage is developing.

Imperial has participated in research and feasibility
s involving recovery and upgrading of Athabaska
through participation in Syncrude. The primary
 step considered is hydro-visbreaking, a joint
nt of H.R.I. and Cities Service. Hydro-treating
ct is required, involving high hydrogen

> process for
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FINANCIAL INCENTIVE

Successful commercialization of synthetic
crude production from tar sands has been hindered by
the high costs associated with its production, reflected
in the differantial cost of 34¢/B between the GCOS
product and Alberta par crude (32° API, 1% S). The incentive
for production is related directly to energy demands,

crude availability and crude pricing, hence cannot be
quantified at this time.

URGENCY

More economic production techniques or more
favourable pricing will advance commercialization.
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PETROLEUM PRODUCTS

FOREWORD

The business, technical and quality forecast background to
the research requirements for each of the petroleum products sections
(except additives) is covered in detail in the

LONG RANGE PETROLEUM PRODUCTS OUTLOOK
PRODUCT QUALITY FORECAST
1971 to 1974
1975 and 1980

and therefére,_has not been included as a part of this publication.

Copies of this product quality forecast, if required, may be
obtained from the '

Secretary,
Technical Development Committee,
Room 1632, : '
111 St, Clair Avenue West,
Toronto, Ontario.

ocal 408)
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RESEARCH REQUIREMENTS - IMPERIAL OIL LIMITED

PLANNING GROUP Fuels
SOURCE Marketing DATE November 1970
TITLE Gasoline Octane Quality

CLASSIFICATION New Product or Process secececeseeses COSt ReductioOneecccecscesss

Improved Product or Process ... .. Exploratory Research B A

DEFINITION OF REQUIREMENT

Follow trends in the automotive industry and competitive developments
within the o0il industry to ensure that current quality is maintained at satis-
factory levels and that realistic projections of future octane quality require-
ments can be made for planning purposes. Road octane requirement and octane
requirement increase of new cars designed for low lead or lead free gasoline
is of great concern in planning future fuels. A continuing assessment of
‘progress in the development of engines insensitive to octane quality (steam,
‘gas turbine) must be made to justify future investments in octane capacity.

NCE_TO COMPANY

soline is the company's largest volume product and is probably

by more consumers than any other. It is essential that octane
ﬂyeempetitive and satisfy a high percentage of vehicles on the

her hand, quality giveaway is expensive and should be minimized.
development of octane insensitive engines would avoid

1 processing equipment.

\d octane number on both grades of gasoline
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RESEARCH REQUIREMENTS - IMPERIAL OIL LIMITED

PLANNING GROUP . Fuels
SOURCE Marketing DATE November 1970
TITLE Gasoline Volatility Specifications

CLASSIFICATION New Product Or ProCesS sesesossecsece COSt REdUCEION e ale sonisnsees

Improved Product or Process A Exploratory Research o hate

DEFINITION OF REQUIREMENT

A continuing research effort is required to evolve realistic gasoline
volatility specifications which will ensure good year-round starting, fast
warm-up with minimum driveability problems and freedom from vapourlock with
due regard to the low temperatures (-30°F to -40°F) encountered during the
Canadian winter. :

This study should also establish the minimum volatility limits for accept-
able vehicle performance under Canadian conditions in the event that gasoline
volatility is restricted to control evaporative emissions.

A better definition of gasoline volatility requirements and limitations
would assist in the choice of future refinery conversion capacity and chemical
projects based on the extraction of components from the motor gasoline streams.

SIGNIFICANCE TO COMPANY

Gasoline volatility determines several engine performance benefits which
are apparent with the first gallon of fuel consumed and which make a significant
contribution to customer satisfaction year round. These qualities are of in-
;ﬂﬁg‘gﬂ ed importance in currently produced lean-mixture emission-controlled cars.
7% imitations on volatility must be defined to ensure that performance is not
| beyond acceptable limits by compromises imposed by refinery production
or chemical requirements.

gg-i Verial of lowering the R.V.P. of motor gasolines by 1 1b.
imately $3.3MM/yr. The cost to Imperial due to unrealistic
o nery conversion capacity and future chemical

£

vhich can‘influence future process
become more urgent if restrictive
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RESEADRCH REQUIREMENTS

Planning Group: Fuels Date: November, 1970
Source: Marketing
Title: Air Pollution from
Automobiles
Ciassificatigg:
New Product or Process Cost Reduction

Improved Product or Process X Exploratory Research X

Definition of Requirement

More stringent control of vehicle emissions could force
the imposition of severe and costly restrictions on future
gasoline composition and additives. It is important that sound
data be obtained to confirm or challenge the need for such
restrictions in the interest of public health. We should initiate
efforts, and preferentially cooperate with the automobile indus-
try to develop engine accessories or modifications which would
clearly provide lower cost alternatives to drastic changes in
gasoline composition.

: VSigpfficance to the Company

&
Controls on the volatlllty, olefins, aromatics, lead and
matter of gasalines would severely lmut our ability
e gasolines and mu,ld requlre heaw investment fofr:
i gquigm&m@ e
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RESEARCH REQUIREMENTS - IMPERIAL OIL LIMITED

PLANNING GROUP Fuels
SOURCE — Marketing DATE __ November 1970
TITLE Gasoline Additives

CLASSIFICATION New Product Or ProcessS ececsececesess COSt Reduction......----;.

Improved Product or Process «.3... Exploratory Research o S

DEFINITION OF REQUIREMENT

New or improved gasoline additives should be developéd to reduce exhaust
. emissions or to reduce any undesirable side effects of engine modifications
made to meet pollution regulations.

More effective gasoline additive packages to reduce total engine
deposits and intake valve deposits in particular would be desirable as would
improved control of engine wear and rusting. The application to Imperial
gasolines of additives to improve fuel-air mixture distribution in the engine
‘should be investigated. Development of a safe, low cost anti-stall additive

package should continue.

ICANCE TO COMPANY

rietary additives with demonstrable benefits afford a better
tract and keep customers than new developments in processing -
h are generally available to all refiners.

o
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RESHARCIH REQUIREMENTS

Planning Group: Fuels Date: November 1970
Source: Marketing
Title: Tests to Predict Flow Characteristics of

Distillate Fuels Containing Pour Depressant

Classification:

New Product or Process Cost Reduction

Improved Product or Process Exploratory Research X

Definition of Requirement

Reliable laboratory tests are required which will correlate
with the low-temperature performance of distillate fuels con-
taining pour depressant.

- Significance to the Company

Pour depressed fuels are marketed on a basis which is
restricted partly by the lack of confidence in field
performance. An improved test could expand the use of the pour
depressant additive.

al Incentlve

.

'be quan* f;ed but could elzmlnate customer com-
- with potential loss of business. Could
S &bﬂ@rmal fleld expense.
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RESEARCH REQUIREHMENTS

Planning Grcup: Fuels Date: November 1970
Source: Marketing
Pitle: Design of Domestic
Heating Units
CiassificatiOn:
New Product or Process Cost Reduction ¥
Improved Product or Process__ X  Exploratory Resecarch

Definition of Requirement

To be competitive with natural gas in many parts of Canada,
it is necessary to have lower cost, quieter oil burners, furnaces,
storage tanks and vents. The American Petroleum Institute and
National 0il Fuel Institute sponsor research on this subject.
This work should be followed and appropriate developments in-
vestigated by Imperial and/or Esso.

Significance to the Company

Houses utilizing oil-fired central heating units are
bected to drop from the present 60% of Ontario households to
in 1980. Ontario, Quebec, and British Columbia are markets
0il and natural gas are competitive in price. In these

, lower cost heating units are required.
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