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FOREWORD 

This catalogue and index were compiled for the purpose of pre
senting in concise form those publications and particular categories 
of papers published or presented by CANMET scientific and technical 
staff during fiscal 1977/78. It is intended that it will fulfill the 
important need for a useful, comprehensive reference source . 

Section lists, with abstracts, publications for general 
distribution and sold at prices indicated, through Printing and 
Publishing, Suppl y and Services Canada, Ottawa, K 1 A OS9, or CANMET 
Publication Sales and Distribution, Energy, Mines and Resources 
Canada, 555 Booth Street, Ottawa, KlA OG1. 

Section 2 covers papers, with abstracts, either published in 
or submitted to outside periodicals or presented at various con
ferences. They are listed alphabetically by author and are desig
nated numerically under the initials of originating program and labo
ratory or division, e.g., ERP/ERL (Energy Research Program/Energy 
Research Laboratories). Periodicals containing these papers are 
available in many libraries. 

Section 3 lists divisional and program reports. These provide · 
resul ts of investigations performed at the request of industry or 
other government agencies, as well as results of investigations ini
tiated by CANMET laboratories dealing with specific materials and 
processes. Also included are a number of bibliographie compilations 
and similar reports covering topics of interest to the general pub
lic. These reports are on open file and available for consultation 
at the CANMET Library, 555 Booth Street. 

Section 4 contains a list of reports prepared by private 
research agencies under contract to CANMET dealing with studies on 
national mineral resources, energy supply and technology. These 
reports are on open file in microfiche form and are available at a 
prepaid cost of $2 . 00 per microfiche (98 pages/frame) from Technology 
Information Division, CANMET, 555 Booth Street, Ottawa, KlA OGl. 

The index consists of two sections arranged alphabetically by 
author and subject respectively. 

James E. Kanasy, 
Chief, 
Technology Infonnation Division 
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SECTION 1 

CANMET REPORTS 

CANMET REPORT 77-4. Richards, D. and Stimpson , B. 
"Pit slope manual, Supplement 6-l, Buttresses and 
retaining walls" 

This supplement to the Pit slope manual, 
Chapter 6, Mechanical support, describes how but
tresses and retaining walls may be used to support 
open pit slopes. Also, the various methods of 
slope toe support and procedures for design and 
contruction are given. Case histories of stabili
zation by a buttress at a Canadian mine and by re
taining wall at a South African mine are provided. 
Cat. No. M38-l4/6-l977-l - 79 p 
Canada $3.00; other countri es $3 .60 

CANMET REPORT 77-8. Hamza, H.A. and Picard, J.L. 
"Index of commercial fl occul ants - 19 74" 

This index assists in selecting a range 
of flocculants for laboratory eval uations to opti
mize solid-liquid separation applications. Bench 
tests can be reduced to a minimum by applying the 
principle of pre-screening. 

Tabulations were compiled direètly from 
manufacturers and technical bulletins, supple
mented by additi ona l da ta as reported in the lit
era ture or from bench-scale tests by CANMET's 
Western Research Labo ra tory. 
Cat. No. M38-l3/77-8 - 27 p 
Canada $1.00; other countries $1.20 

CANMET REPORT 77-9. Hamza, H .A. "Filtration -
fi lters and fi lter me di a" 

This is a detailed revie.,i of the appli
cation and operational aspects of the filtration 
process and outlines criteria that should be 
applied for selecting filters and filter media for 
various system and sl urry char&cteristics. 

Filters are classified according to mode 
of operation and the driving force employed to 
effect separation between sol id and liquid. High 
rates of filtration are normally provided by high 
press ures and continuous operation, however, maxi
mum pressures are often limited by mechanical de
sign considerations and batch operation thus may 
be necessary. The report provides essential char
acteristics of the most common types of filters, 
stating advantages and disadvantages. 

Various types of material used as filter 
media are also described and are ranked as to 
suitability for various applications. Criteria 
are presented for making a sel ecti on on the basis 
of physical properties - strength, binding, or 
cake discharge, chemical properties - resistânce 
to chemicals, heat, etc. and constructional prop
erties - types of yarn , fabric geometry, weave 
pattern, etc. ~ 
Cat. No . M38-l3/77-9 75 
Canada $2.00; other ntries $2.40 

CANMET REPORT 77-10. Sawatzky, H., Ahmed, S.M., 
George, A.E. and Smiley, G.T. "Separation of 
ni trogenous ma teri al s from bi tumen and hea vy oils" 

Separation of nitrogenous compounds and 
associated polar materials from deasphaltened 
Athabasca bitumen was studied by modified API-USBM 
procedures. Application of the modified pro
ced ures was made to Cold Lake bitumen and to 
Lloydminster and Medicine River oils. A heavy oil 
product from a severely hydrocracked Athabasca 
bitumen was also studied. 

Most of the neutral nitrogen compounds 
were obtained in the tail portions of the pentane 
and cyclohexane eluates, thus avoiding the cumber
some treatment with ferric chloride. 

In the study of fractions separated from 
the bitumen and its hydrocracked products, infra
red spectrometry showed practically complete de
carboxylation of carboxylic acids and the apparent 
large increase in carbazoles and indoles during 
hydrocracki ng. 
Cat. No. M38-13/77-10 - 20 p 
Canada $1.00; other countries $1.20 

CANMET REPORT 77-11. Mathieu, G.I. "Ozonation for 
destruction of cyanide in Canadian gold mill 
effluents - A preliminary evaluation" 

A 1 iterature search was made to de ter
mi ne whether ozonation would be technically and 
economically attractive for treatment of cyanide
bearing gold mill effluents. This state-of-the
art review shows that ozonation might be a valid 
alternative to conventional methods of cyanide 
detoxification. The ozonation proces s is rela
tively high in capital cost but low in operating 
cost compared with conventional processes. 
Cat. No. M38-13/77-11 - 40 p 
Canada $1.50; other countries $1 .80 

CANMET REPORT 77-12. Gyenge, M. and Herge t , G. 
"Pit slope manual, Chapter 3, Mechanical prop
erties" 

Slope stability analysis requires meas
uring material strengths by appropria te fiel d and 
laboratory tests. Properties used in calculating 
forces and displacements, e.g., density and elas
tic modulus, must also be measured. 

This chapter and its supplements ( iss ued 
separately) guides the user on procedures required 
to ascertain the essential mechanical prope r ties 
of soils and rocks of open pit wall structures. 
It also explains the necessity for certain data 
and information, and the tests required to obtain 
them. 
Cat. No. M38-14/3-1977 - 87 p 
Canada $3.50; other countries $4.20 



CANMET REPORT 77-13. 
and Sage, R. "Pit 
Groundwater" 

Sharp, J.C., Ley, G.M.M., 
slope manual, Chapter 4, 

Groundwater is a significant operating 
factor in many open pit mines. This chapter out-
1 ines the princi ples of groundwater flow and des
cribes how pressure influences shear strength of 
jointed rock masses. Practical aspects of 
groundwater control and principles and methods of 
effecti ng s l ope drainage are des cri bed. 

The procedure is gi ven for typical 
groundwater evaluation programs, relating various 
elements to the feasibility, mine design, and 
operating stages. 

Case studies are provided, illustrating 
methods and techniques. Practical details of the 
techniques required are described separately in 
Appendices. 
Cat. No. M38-l4/4-l977 - 240 p 
Canada $3 .25; other countries $3.90 

CANMET REPORT 77-14. Calder, P. "Pit slope man-
ual, Chapter 7, Perimeter blasting" 

Perimeter blasting limits damage to 
final pit walls and benches by lowering explosive 
energy concentration at the pit perimeter, and by 
controlling energy concentration from the main 
production b las t. 

This chapter describes the various cen
tral blast techniques and gives the necessary pro
cedures, tests, and technical details for develop
ing optimal wall control procedure, based on site 
conditions at each stage of mine development. The 
steps required for reducing ground shock are out
lined and current Canadian practice is summarized. 
Cat. No. M38-l4/7-l977 - 82 p 
Canada $2.25; other countries $2.70 

CANMET REPORT 77-15. La rocque, G. "Pit s lape 
manual, Chapter 8, Monitoring" 

The objective of monitoring is to detect 
possible pit wall instability so that appropriate 
remedial measures can be taken for the protection 
of men and equipment. Monitoring takes place 
during the operating stage of mining. However, 
advance planning is essential, and the nature and 
location of monitors sho uld be decided on during 
the design stage. 

Recent improvements in monitoring in
struments include the development of electro-opti
cal distance measuring units for surface displace
ments and in telemetry - the remote reading of 
instruments by radio or cable. 

This chapter presents monitoring in 
three levels - overall monitoring of walls, des
igned to locate areas of potential instability; 
detailed monitoring of potential instabilities; 
and monitoring of actual instabilities. 
Cat. No. M38-l4/8-l977 - 188 p 
Canada $3.50; other countries $4.20 

CANMET REPORT 77-16. Major , G., Kim, H.S. and 
Ross-Brown, O. "Pit slope manua l, Suppl ement 5-l, 
Plane shear analysis" 

This supplement to the Pit slope man ual 
chapter on Design provides feasible methods of 
analyzing slope instability arising from sliding 
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on discontinuities. A description of graphical 
methods is included. 

Appendices provide documentation of the 
following computer programs: PLAFAM - for analy
zing the single plane or stepped-path mode of 
instabil ~t~; 1'vJOBAM - for the analysis of two
block sl1d1ng; WINTAM - a 3-0 wedge analysis pro
gram; GENSAM - general slip surface analysis and 
MONTEC - Monte Carlo subroutines that are used in 
al l of the above stabi l ity programs. 
Cat. No. M3B-l4/5-l977-l - 307 p 
Canada $4.25; other countries $5.10 

CANMET REPORT 77-17. Sage, R., Toews, N., Yu, Y. 
and Coates, O.F. "Pit slope manual, Supplement 
5-2, Rotational shear sliding: Analyses and 
computer programs" 

Instability by sl iding on an approxi
mately circular surface typical ly occurs in slopes 
in soft or ductile ground. The material must be 
sufficiently plastic to yield ~,ithout excessive 
loss of strength. An approximate analysis suit
able for. hand calculation is provided; for more 
detailed analysis a computer program, SLOPROB, is 
descri bed. 

This requires the distribution of 
stresses in the slope as input. This distribution 
is best obtained by a finite element analysis; a 
suitable program, SAP20, is described. 
Cat. No. M3B-l4/5-l977-2-92 p 
Canada $3.00; other countri es $3. 60 

CANMET REPORT 77-1B. Cruden, O., Ramsden, J. and 
Herget, G. "Pit slope manual, Supplement 2-l, 
DI SCODAT pro gram package" 

This supplement documents the major part 
of a system - DISCODAT - for analyzing observa
tions of the characteristics of discontinuities in 
a rock mass - storage, retrieval, analysis and 
display of structural data. Card decks are sup
pl ied separately. 
Cat. No. M38-l4/2-l977-l - 62 p 
Canada $3.50; other countries $4 .20 

CANMET REPORT 77-19. Ramsden, J., Cruden, O. and 
Herget, G. "Pit s lape manual, Supplement 2-2, 
Domain analysis programs" 

This report documents a User' s Manual 
for the demain analysis of structural data. The 
analysis defines the orientation demains of a par
ticular discontinuity. The procedure is divided 
into four stages and each is described in detail: 
file preparation and defi nit ion of groups; compu
tation of group means and dispersions; display of 
group means and dispersions; definition of demains 
and characterization of demain subfabrics. 
Cat. No. M3B-l4/2-l977-2 - 60 p 
Canada $3.75; other countries $4.50 

CANMET REPORT 77-20. Kh ulbe, C.P., Pruden, B.B., 
Denis, J.M . and Merril l, W.H. "A pilot plant in
vestigation of thermal hydrocracking of Athabasca 
bitumen: 2. Effect of recycle of heavy oil on 
product quality" 

Studi es were made of thermal hydro
cracking in a bottom-feed reactor with recircula-



tian of a portion of the heavy-oil product (re
cycle run). A campa ri son of product qua 1 ity for 
runs with and without recycle is made at similar 
experimental conditions of temperature, pressure, 
hydrogen gas flow and fresh feed flow. Reactor 
temperature had a marked effect on product yields, 
pitch conversion and sulphur removal, and a minor 
effect on product quality. 
Cat. No. M38-13/77-20 - 41 p 
Canada $1. 50; other countries $1.80 

CANMET REPORT 77-21. Mirkovich, V.V. "An appar-
atus for measuri ng th erma 1 diffus i vity in air" 

Two prototypes for measuring thermal 
diffusivity of solid materials in air are des
cribed. These prototypes, which are based on the 
concepts of an infinite cylinder and radial heat 
flow, are designed to measure thermal diffusivity 
in transitory and periodic temperature modes. 
Measurements performed on Pyroceram Code 9606 have 
shown that accurate data can be obtained in one of 
the experimental models between 25 and 700°C. 
Cat. No. M38-13/77-21 - 28 p 
Canada $1 .25; other countries $1.50 

CANMET REPORT 77-22. Herget, G. 
ual, Supplement 2-3, Geophysics 
sites" 

"Pit slope man
for open pit 

An overvie.-1 is presented of surface and 
borehole geophysical methods useful in evaluating 
distribution of rock and soil types, and of rock 
fractures. For surface geophysics, do-it-yourself 
methods are described. Types of equipment are 
described and guidance is given in assessing poss
ible benefits and costs of borehole logging. 
Cat. No. M38-14/2-1977-3 - 25 p 
Canada $1.00; other countries $1.20 

CANMET REPORT 77-23. Herget, G. "Pit slope man
ual, Supplement 2-4, Joint mapping by terrestrial 
photoqrammetry" 

Terrestrial photogrammetry can be used 
to obtain geological information on orientation, 
spacing and l ength of joints from steep rock 
slopes with limited access. This supplement, in 
serving as a guide to principles, accuracy, data 
co 11 ection, ana lys i s and cos ts, i s intended to en
courage the use of terrestrial photogrammetry to 
its full potential. It wil 1 assist geologi sts in 
assessing the applicability of the technique to 
their objectives and will familiarize photogramme
tric analysts with some aspects of geological dis
continuity observation. 
Cat. No. M38-14/2- l977-4 - 34 p 
Canada $2.50; other countries $3.00 

CANMET REPORT 77-24. Martin, D., Piteau, D. and 
Herget, G. "Pit slope manual, Supplement 2-5, 
Structural geology case history" 

A case history is described for the geo 
logical mapping of an iron ore pit. The study in
volved analysis of major discontinuities and 
joints to define structural domain boundaries and 
joint sets. Design sectors were del i nea ted where 
slope geometry and structural geology are similar. 
Structural analysis included orientation, size, 

3 

spacing, waviness, rock hardness, and groundwater 
fl ow. 
Cat. No. M38-14/2-1977-5 - 29 p 
Canada $2.75; other countries $3.30 

CANMET REPORT 77-25. Gyenge, M. "Pit slope man
ual, Supplement 3-1, Laboratory classification 
tests" 

Tests for physical properties, index 
properties and uniaxial strength of the rock sub
stance are descri bed. These tests are used for 
determining water content; porosity/density; 
swelling pressure index; swelling strain index; 
slake-durabil ity index; uni axial compressive 
strength; point load strength index; and tensile 
strength. 
Cat. No. M38-14/3-1977-l - 31 p 
Canada $1.25; other countries $1.50 

CANMET REPORT 77-26. Gyenge, M. and Herget, G. 
"Pit slope manual, Supplement 3-2, Laboratory 
tests for design parameters" 

This supplement describes tests to de
termine strength and elastic properties of rock 
substance and of discontinuities in rock, i.e., 
elastic rrodulus and Poisson's ratio from stress
strain measurements during uniaxial compression; 
ultrasonic elastic constants from measurements of 
sound velocity; triaxial compressive strength by 
loading a cylindrical sample axially and later
ally; residual angle of friction of rock specimens 
from shear strength along a sawcut plane; discon
tinuity shear strengths by direct shear test and 
triaxial testing; strength properties of crushed 
rock by triaxial testing; and time dependent de
formation and strength properties of rock speci
mens by long-term uniaxial comrressive tests. 
Cat. No. M38-l4/3-1977-2 - 74 p 
Canada $1 . 50; other countries $1.80 

CANMET REPORT 77-27. Gyenge, M. and Ladanyi, B. 
"Pit slope manual, Supplement 3-3, In situ field 
tests" 

This supplement describes in situ tests 
to determine deformation and strength properties 
and to assist in classification and character
ization of slope materials. Deformation modul us 
is determined by dilatometer tests in a borehole. 
In situ direct shear strength is determined by 
isolating a suitable specimen through sawing and 
drilling, and using in situ jacks to provide nor
mal and horizontal forces. In situ density is de
termined by measurin g the volume of an excavated 
hale and weighing the excavated material; it can 
also be determined from production blast hales by 
weighing drill cuttings. 
Cat . No. M38-l4/3-1977-3 - 17 p 
Canada $1. 25; other countri es $1. 50 

CANMET REPORT 77-28. Gyenge, M. and Ladanyi, B. 
"Pit slope manual, Supplement 3-4, Selected soil 
tests" 

This supplement describes soil testing 
methods which can be used to test overburden ma
terials, or soil-like materials which may be found 
in the form of gouge materials or highly altered 



and weathered layers. Both laboratory and field 
tests are included. One is used for character
izing and classifying physical properties of soils 
and the others determine strength properties for 
stability analysis. 
Cat. No. M38-l4/3-l977-4 - 18 p 
Canada $1.50; other countries $1 .80 

CANMET REPORT 77-30. Marlon-Lambert, J. "Pit 
slope manual, Supplement 4-l, Computer analysis of 
groundwater seepage" 

FEFPM (Finite Element Analysis of Flow 
in Porous Media) performs a steady-state seepage 
analysis to determine fluid pressures, flow quan
tities, rates and direction of ground.>1ater slopes. 
It assumes either planar or radially symmetric 
flow, linear in a finite element in a porous med
ium. It computes the location of phreatic surface 
for unconfined flow problems, material type and 
permeability for a specific soil element, and 
fluid potential and stream function values. The 
program generates nodes and elements of a finite 
element mesh during iterations to locate a phrea
tic surface and automatically limits the flow re
gime to the slope profile. 
Cat. No. M38-l4/4-l977-l - 97 p 
Canada $3.50; other countries $4 .20 

CANMET REPORT 77-31. Murray, D.R. "Pit slope 
manual, Supplement 10-l, Reclamation by vegeta
tion: Vol l - Mine waste description and case 
histories" 

This supplement explains how climate, 
waste properties, and mi crobial acti vity affect 
the establishment and grO;Jth of vegetation. An 
inventory of mining wastes fonns an important part 
of this supplement . A procedure is described for 
examining a mine waste and determining its suita
bility to support a vegetative caver. Appendi~es 
provide case histories illustrating reclamat,on 
projects and problems encountered; climatic maps; 
and cost analyses. 
Cat. No. M38-l4/l0-l977-l - 120 p 
Canada $3. 50; other countri es $4. 20 

CANMET REPORT 77-32. Khulbe, C.P., Pruden, B.B., 
Denis, J.M. and Merrill, W.H. "Pilot plant ther
mal hydrocracking of GCOS (Great Canadian Oil 
Sands) bitumen 3. Effect of heavy-oil recycle on 
reactor foul i ng" 

Thermal hydrocracking of Athabasca bitu 
men was carried out in a pilot-scale reactor at 
13.9 MPa, liquid hourly space velocity l ,and at 450 
and 460° C with recirculation of a portion of the 
heavy-oil product to the reactor bottom. lhe 
pilot plant was operated for 21- and 13-day runs 
to determi ne the effec t of heavy-oi l reci rcul ati on 
on deposition of solids in the reactor and hot 
separator. Deposition of solids was substantially 
reduced in both runs compared with once-through 
runs at same pi tch convers ion. This was 
attributed to a short "first pass" residence time 
and high ash content of the reactor fluid. 
Cat. No. M38-l3/77-32 - 18 p 
Canada $1 .00; other countries $1 . 20 
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CANMET REPORT 77-33. Lee der, W. R. and Ma 1 ette, 
M.J. "Hot briquetting study using western 
Canadian coal samples" 

Preliminary hot briquetting studies were 
done on one coking coal from Fording Coal Limited 
and three non-coking coals from CanPac Minerals 
Limited. Comparative breakdown of results and 
conclusions are given. 
Cat. No. M38-l3/77-33 - 21 p 
Canada $1.00; other countries $1.20 

CANMET REPORT 77-34. Kawatra, S. K. 
J.L. "X-ray fluorescence on-line 
lead-zinc ore fractions in minera] 
comparison of wavelength-dispersive 
dispersive techniques" 

and Dalton, 
analysis of 
slurries - A 
and energy-

Wavelength- and energy-dispersive X-ray 
fluorescence analysis techniques were simultane
ously compared, using a slurry recirculation 
system consisting of a gamma-ray density gauge and 
flow cells attached to an X-ray tube excitation
wavelength dispersive system, and an isotope
exci tat i on-energy dispersive system. I t was found 
that the energy dispersive system which is less 
expens ive than a wavel ength dispersive system, 
gi ves acceptab 1 e res u lts for mi 11 con tro 1 pur
pos es. 
Cat. No. M38-l3/77-34 - 21 p 
Canada $1.00; other countries $1 .20 

CANMET REPORT 77-35. Khulbe, C.P., Pruden, B.B. 
and Denis, J.M. "Hydrocracking of Athabasca bitu
men: Effect of coal-base catalyst on pilot plant 
opera ti on" 

Pilot plant experiments are described 
using a coal-base catalyst, consisting of a "coke 
getter" (high volatile A coal) coated with a de
sulphurization catalyst (Co-Mo-alumina, 15 wt % of 
the coal ), in hydrocracking Athabasca bitumen. 
The slurry of bitumen and 2% coal-base catalyst 
was pumped into the bottom of a 4.5-L reactor, 
3.8 cm dia and 4 m long, at 460°C and 13.89 MPa 
pressure. A system pressure drop of less than 
0.4 MPa occurred and after 21 days the hot 
separator, preheaters and all transfer lines were 
cl ean but the reactor contained a hard porous 
deposit 3 m long. Although hydrogen consumption 
was higher with catalyst, more coke deposition 
occurred. Increased reactor coking was likely due 
to the low melting point of coal resulting in high 
ash content. Sulphur removal was higher than 
without additive. No prob lems occurred with addi -
tional hydrogen sulphide gas. 
Cat. No. M38-l3/77-35 - 22 p 
Canada $1 .00; other countries $1.20 

CANMET REPORT 77-36. Shah, A.M., Pruden, B.B. 
and Denis, J.M. "Thermal hydrocracking of 
Athabasca bitumen: Effect of recycle-gas puri ty 
on product yields and qualities" 

Thermal hydrocracking of Athabasca bitu
men at 13.89 MPa and 450°C was investigated em
ploying a liquid hourly space velocity of l and a 
recycle-gas gas rate of 0.0425 m3 /h at the system 
pressure and 20°C. The experiments were conducted 



in a 4.5-L reactor with the recycle-gas purity in 
the range of 60-96 vol % H2. The hydrogen partial 
pressure in the reactor was between 7 and 12 MPa. 
The rrost significant finding was that industrial 
hydrogen streams with 60-85 vol % H2 could be used 
without purification in the preliminary refining 
of Athabasca bitumen with a reduction in process 
cos ts. 
Cat. No. M38-l3/77-36 - 28 p 
Canada $1.25; other countries $1.50 

CANMET REPORT 77-37. Ranganathan, R., Pruden, 
B.B., Ternan, M. and Denii, J.M. "Evaluation of 
two-stage thermal and catalytic hydrocracking 
process for Athabasca bitumen" 

A two-stage thermal and catalytic hydro
cracking process for upgrading Athabasca bitumen 
is described. In the thermal stage, bitumen is 
treated with excess hydrogen in a tubular reactor 
at 13.90 MPa and 450°C. In the catalytic stage, 
at 13.90 MPa and 430°C, res~ts suggest that 
specifications of reformer naphtha feedstock, fuel 
oils and cat-cracking gas-oil feedstock can be 
met. Three catalysts, Co-Mo on alumina, Ni-Mo on 
alumina and Ni-W on alumina are evaluated in the 
catalytic stage and their selectivities compared. 
Cat. No. M38-l3/77-37 - 17 p 
Canada $1.00; other countries $1.20 

CANMET REPORT 77-38. Campbell, W.P. "Comparison 
of notch-ductility and weldability of three high
strength structural steels" 

A comparative study was made of the 
tensile, Charpy V-notch, and drop-weight proper
ties of prime plate and welds in commercially pro
duced T-l and CHT-100 steels and in an experi
mental Cu-Ni steel. Compari son was also made of 
the cold-cracking behaviour of wel d heat-affected 
zones in the three steels and of the behaviour of 
welds in explosion-bulge tests. Confirmatory 
crack-starter explosion-bulge tests were made on 
the Cu-Ni prime plate. The three steels showed no 
tendency to crack in controlled thermal severity 
tests, but cracked severely in Y-groove butt weld 
restraint tests unless preheated. The Cu-Ni and 
CHT-100 steels required a slightly higher preheat 
level than did the T-l steel to eliminate 
cracking. 
Cat. No. M38-13/77-38 - 68 p 
Canada $2.00; other countries $2.40 

CANMET REPORT 77-39. Biefer, G.J. '~he environ
mental cracking susceptibilities of three high
strength al loy steels" 

Notched, fatigue pre-cracked specimens 
of three high-strength alloy steels (T-l, CHT-100 
and 1% Cu-3.5% Ni), with yield strengths of about 
690 MPa (100 ksi), were tested for susceptibility 
to environmental cracking. The specimens were 
loaded to fracture as cantilevers, using a rising
load technique. Susceptibility was assessed by 
comparing the nominal stress intensity at fracture 
under dry conditions, Kr; (dry), with the value 
obtained for specimens fractured in contact with 
3.5% NaCl solution. The latter specimens were 
tested under free-corrosion conditions and also 
while cathodically protected by coupling to zinc. 
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It is concluded that these steels would 
be susceptible to EC, particularly in or near the 
welds, in severe hydrogen-embrittling applications 
and so should be tested thoroughly in bath field 
and laboratory before using. 
Cat. No. M38-l3/77-39 -19 p 
Canada $1.00; other countries $1.20 

CANMET REPORT 77-40. Ranganathan, R., Logie, R.B. 
and Denis, J.M. "Catalytic hydrocracking of Atha
basca biturnen in a fluidized-bed reactor - Effect 
of pressure on catalyst decay" 

This report describes the effect of 
pressure on catalyst decay when hydrocracking 
Athabasca bitumen in a fluidized-bed reactor. A 
cobalt-molybdenum catalyst (Nalcomo 471, 60-140 
mesh, 3.2. wt % Co0-12.5 wt % Mo0 3/alumina) was 
evaluated. A stage of rapid, followed by a stage 
of slow deactivation occurred. These stages can 
be fitted to a linear equation for slow deactiva
tion and an exponential equation for rapid deacti
vation. The results of the experirnent are sho,rn 
to be reproducible. A qualitative discussion com
paring catalyst deactivation in fixed fluidized
bed reactors is given. 
Cat. No. M38-13/77-40 - 22 p 
Canada $1.00; other countries $1.20 

CANMET REPORT 77-41. Herget, G. "Pit slope man
ual, Chapter 2, Structural geology" 

This chapter provides guidance for site 
investigations of open pits, and for analyzing and 
pres enti ng information for pit s l ope design. 
Methods of gathering and evaluating geological 
data, and a description of work requirements 
during mine operations are given. Time re
quirements and costs are provided to ass ist 
planning of various activities in mine develop
ment. 
Cat. No. M38-l4/2-l977 - 123 p 
Canada $3.50; other countries $4.20 

CANMET REPORT 77-42. Sawatzky, H., George, A.E., 
Banerjee, R.C., Smiley, G.T. and Montgomery, D.S. 
"Maturation studies on Canadian east coast oils" 

Five Canadian east coast Cretaceous 
oils, were chemically investigated to establish 
their degree of thermal maturation. Chromato
graphie results, optical activity data and gaso
line content categorize Heron and Adolphus oils as 
geochemically immature and Sable Island, Cohasset 
and Primrose as mature. 
Cat. No. M38-l3/77-42 - 15 p 
Canada $1.00; other countries $1.20 

CANMET REPORT 77-43. Belinko, K. and Denis, J.M. 
"A review of some chemical aspects of the forma
tion of coke during thermal hydrocracking of bitu
men" 

Reaction mechanisms leading to coke for
mati on duri ng thermal hydrocrack i ng of bitumen are 
discussed. The presence of two structural ly di f
ferent cokes is attributed to differences in 
coking properties of asphaltenes and heavy ara
matie oils of the bitumen. Chemical structure of 
asphal tenes and heavy oils is revi ewed to esta-



blish some relationship between their structure 
and type of coke formed after carbonization. 
Cat. No. M38-13/77-43 - 13 p 
Canada $1 .00; other countries $1.20 

CANMET REPORT 77-44. Shah, A.M., Pruden, B.B. 
and Denis, J.M. "Thermal hydrocracking of Atha-
basca bitumen: steady-state effects on product 
yields and qualities in the absence of scrubbing 
of the recycle gas" 

Thermal hydrocracking of Athabasca bitu
men at 13.89 MPa was investigated without scrub
bing the recycle gas in a 3.8-cm ID x 4-m long 
reactor at 445 and 450°C, liquid hourly space vel
ocities 1 and 2, and recycle hydrogen gas rates 
0.0388 and 0.0425 m3/h at system pressure and 
20°C. At LHSV of 2, 3 to 4 hours were required 
for the recycle gas purity to stabilize at 
constant values of 73.5% and 71.5% hydrogen at 
445°C and 450°C respectively. However, at LHSV of 
1 and 450° C, 10 to 12 hours were required to 
attain a constant recycle gas purity of 62.6% H2. 
When the recycle gas puri ty reached a cons tant 
value of 62.6% H2, operating time had no effect on 
the product yields and gaseous and liquid products 
of consistent qual ity were obtained. 
Cat. No. M38-13/77-44 - 23 p 
Canada $1.00; other countr1es $1.20 

CANMET REPORT 77-45. Biefer, G.J. "Exploratory 
corrosion tests in the Canadi an Arcti c" 

This report summarizes results of a lim
ited number of sea-water and atomospheric corro-
sion tests made in the Arctic on grade B 
structural and alloy steels and results are 
compared with behaviour in southern Canada. 

Information on corrosivity of Arctic en
vironments would be expected to aid in selecting 
metals, alloys and anti-corrosion systems in 
Arctic installations and vehicles. 
Cat. No. M38-13/77-45 - 30 p 
Canada $1 .00; other countries $1 .20 

CANMET REPORT 77-46. 
"Comparisons of coke 
coke avens: Part 1: 
s trengths" 

Leeder, W.R. and Price, J.T. 
produced in different CANMET 
12- and 18-inch aven coke 

This report summari zes and gives regres
sion analyses on tests carried out in 12-, 18-in. 
and Koppers technical-scale movable-wall avens 
using similar coking coals or blends to compare 
quality of coke produced. Different standard 
conditions were used to produce coke similar to 
indus tri a 1 coke avens. Cokes produced from the 
same coal blend but carbonized in different avens 
were found to have similar ASTM stabilities. The 
ASTM hardness values were similar for cokes from 
the Koppers and 12-in. avens but these values were 
consistently higher than hardnesses for cokes from 
the 18-in. aven . 
Cat. No. M38-13/77-46 - 18 p 
Canada $1. 25; other countri es $1. 50 

CANMET REPORT 77-47. Leeder, W.R. and Jonasson, 
K.A. "Statis tical correlation of ASTM and JIS 
coke tumbler test resul ts" 
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CANMET's Coal Resource and Processing 
Laboratory (CRPL) has accumulated an extensive 
file of ASTM and JIS, coke tumbler test results 
using coke obtained from single technical-scale 
coke aven tests. Th) parallel ASTM stabi lity and 
CRPL modified JIS DI1~ or Dii~ 0 coke quality in
dices are compared graphically and correlated 
using regression analysis. It is concluded that 
the JIS drum test at 30 revo 1 ut ions i s i nadequate 
and tha t the test shoul d be carried out by the JIS 
method at 150 revolutions. 
Cat. No. M38-13/77-47 - 32 p 
Canada $1.25; other countries $1.5Q 

CANMET REPORT 77-48. Shah, A.M., Pruden, B.B. and 
Denis, J .M. "Thermal hydrocracking of Athabasca 
bitumen: correlation of reactor voidage inverti
cal two-phase flow" 

Pilot-plant experiments were carried out 
to determine the reactor voidage in vertical two
phase flow of hydrogen and Athabasca bitumen at 
various operating conditions of temperature, pres
sure, liquid feed rate and recycle gas rate. 
These conditions are within the range at which 
thermal hydrocracking takes pl ace. 

The linear relationship between the re
actor voidage and the superficial gas velocity, 
VG, was found to apply. The value of the slope 
depended on the reactor geometry and experimental 
conditions. The superficial liquid velocity VL 
had no appreciable effect on slope for the system 
at 13.89 MPa and 400°C in a tubular reactor, 
however, the voidage increased with increased VL 
at constant VG in an annul ar reactor. 

Investigation in a tubular reactor of 
kerosene and hydrogen at room temperature and dif
ferent pressures and of water and nitrogen at room 
temperature and atmospheric pressure also indi
cated a linear relation between voidage and super
ficial gas veloci ty. The superficial liquid velo
city did not have any effect on voidage in either 
case and the pressure dependency for kerosene
hydrogen system was similar to that observed for 
hydrogen-bitumen. 
Cat. No. M38-13/77-48 - 33 p 
Canada $1.25; other countries $1 .50 

CANMET REPORT 77-49. Quon, D.H .H. and Malhotra 
V.M. "Effect of elevated temperatures on 
compressive strength, pulse velocity and conver
sion of high alumina cernent concrete" 

High alumina cernent has suffered struct
ural fail ure in England. An investigation was 
undertaken to obtain data on test specimens cured 
at temperatures from 21 to 66°C under bath humid 
and dry conditions, in periods ranging from 1 to 
180 days . 

The change in compressive strength of 
high alumina cernent concrete with age followed the 
established pattern. The strength reached a max
imum value followed by a minimum, then slowly in
creased with age. Cylinders exposed to dry heat 
at 66°C, after following the usual pattern of 
st_rength development with age continued to lose 
strength. 

The rate of 
cernent concrete, from 
hydrates is a function 

conversion of high alumina 
hexagonal hydrates to cubic 
of the temperature irres-



pective of the water/cernent ratio. The rate of 
conversion also appears to be independent of the 
type of exposure, dry heat or immersion in water. 

There is no correlation between the de
gree of conversion and compressive strength of 
high alumina cernent concrete so that, it cannot be 
used as a measure of compressive strength. 

The pulse velocity technique appears to 
be an excellent means of monitoring the long-term 
changes in compressive strength due to conversion 
in high alumina cernent concrete. Its use to de
termine absolute values of strength cannot be 
recommended. 

X-ray diffraction studies and scanning 
el ectron photomi crographs were shown to provi de 
useful supporting data in the investigation of 
conversion phenomena. 
Cat. No. M38-13/77-49 - 58 p 
Canada $2.25; other countries $2.70 

CANMET REPORT 77-50. Herrmann, W.A.O., Mysak, L.P. 
and Belinko, K. "A comparative study of Fe cata
lysts, ZnC1 2 catalysts and ZnC1 2 -promoted Fe cat
a lysts for hydrocracki ng of Athabasca bitumen" 

Autoclave experiments are described 
which show that catalysts for thermal hydrocrack
ing of Athabasca bitumen can be produced from in
expensive Canadian raw materials. Iron (Class I) 
and zinc chloride-promoted catalysts {Class II) 
were investigated. 

Pro du cts ob ta i ned were an al y zed and com
pa red with those using two conventional catalysts 
and with no catalyst. Highest conversion was 
ach i eved with an Fe-lignite cata lys t. The next 
most active was 100% ZnC1 2 • The latter produced a 
smaller amount of HC gas and significantly less 
sulphur in the product. 
Cat. No. M3B-13/77-50 - 21 p 
Canada $0 .75; other countries $0.90 

CANMET REPORT 77-51. Belinko, K., Nandi, B.N. and 
Denis, J.M. "Analysis of reactor samples collec
ted during thermal hydrocracking of Athabasca bit
umen" 

Samples from five reactor levels collec
ted during thermal hydrocracking of Athabasca bit
umen were analyzed for asphaltenes, benzene-in
solubles and other components. Data indicated a 
conversion of asphaltenes to benzene-insoluble 
organic matter occurred during the process. Accu 
mulated nickel and vanadium at the bottom of the 
reactor did not appear to have any significant 
effect on product quality. 

Optical microscopie investigations re
vealed that benzene-insoluble matter from all re
actor levels consisted primarily of coke derived 
from the asphaltenes. There was no evidence of 
coke originating from the heavy aromatic oils. 
Cat. No. M38- l 3/77-51 - 26 p 
Canada $1 .00; other countries $1 .20 

CANMET REPORT 77-52. "CANMET review (fonnerly 
Mines rnemo) - Act i vit i es duri ng 19 76- 77" 

CANMET contributes to the department's 
Minerals and Energy Programs by: performing, con
tracting and coordinating research on mining, 
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extraction, utilization and conservation of min
erals, metals and fuels and related environmental 
problems; providing a technical knowledge base as 
an aid for developing federal policies and plans; 
disseminating advanced technology information to 
public, government agencies, industry, researchers 
and technologists throughout Canada. 

The matrix management system introduced 
in 1975 is now firmly established. Activities are 
pl anned and i mp l emented th rough two programs -
Minerals Research and Energy Research, operating 
six functional units. 

In 1976-77, significant financial and 
personnel resources were shifted from the Minerals 
Research Program to the Energy Research Program to 
meet a more adequate response to national needs 
and economi c impera ti ves. 

This review presents highlights of the 
various activities and projects undertaken by two 
programs during 1976-77. 
Cat. No. M31-12/1976 - 48 p 
Canada $2.00; other countries $2.40 

CANMET REPORT 77-53. Moffett, D., Zahary, G., 
Campbell, M.C. and Ingles, J.C. "CANMET's envir
onmental and process research on uranium" 

Much of the research on uranium tail1ngs 
conducted at Elliot Lake for more than five years 
has been on rehabilitating pyritic tailings, re
sulting in a practicable technology for supporting 
vegetation. A program aimed at identifying and 
reducing acidic and radioactive effluents is also 
underway. 

This report outlines research relating 
to the process i ng of uranium and thorium ores. A 
process was developed for recovering thorium 
thereby reducing the overall radioactive load in 
the tailings. Efforts are currently being made to 
develop technology for recovering uranium from 
lower grade ores and to remove pyrite, preconcen
trate radioactive minerals and identify and remov e 
chemical compounds that carry radium in solid 
tai li ngs. 
Cat. No. M38-l3/77-53 - 29 p 
Canada Sl.00; other countries $1. 20 

CANMET REPORT 77-54. Hamer, C.A. "Acid extrac
tion processes for non-bauxite alumina materials" 

A number of acid extraction processes 
for recovering al umina from non-bauxite materials 
are reviewed from strictly technical considera
ti ons. The vari ety of process es di ffer in thei r 
approach to removing impurities and in the rœthod 
of recovering and treating the hydrated aluminum 
sa l ts. 

Comments are made on acid processes for 
the principal potential Canadian non-bauxite 
sources, i.e., anorthosite, high alumina-con
taining coal wastes and low grade clays. 
Cat. No. M38-13/77-54 - 41 p 
Canada $1.50; other countries $1.80 

CANMET REPORT 77-55. Col li ngs, R.K. "Mineral 
waste resources of Canada Report No. 2 - Mining 
was tes in Quebec" 

This report provides background infor-



mati on on was te rock and mi 11 tail i ngs in Quebec 
which annually produces about 140 million tons. 
Data on the occurrence, mineralogy, physical and 
chemical characteristics of wastes from 33 oper
ating mines are provided in tabular form for the 
four principal types of mines - base metals, i ron 
ore, precious metals and industrial minerals. 
Potential uses for certain wastes are noted along 
with relevant research. Current applications in
clude road construction and maintenance, railroad 
ba~last, smelter flux and mine backfill. Other 
uses being studied by researchers within and out
side CANMET include the recovery of contained 
metal and minerals, the production of concrete and 
construction aggregate, the manufacture of bricks, 
blacks and mineral wool insulation, and as a soil 
additive or neutralizer. 
Cat. No. M38-l3/77-55 - 45 p 
Canada $1.75; other countries $2. 10 

CANMET REPORT 77-56. Fines, H., Slater, W. and 
Sage, R. "Corrosion protection and lateral dis
placement characteri s tics of rock anchors" 

Rock anchors have good potential appli
cation in stabilizing open pit slopes. Corrosion 
resistance was examined by studying greased, poly
ethylene-sheathed strand. It was con cl uded this 
type of strand should be adopted where good cor
rosion resistance is required. Information is 
given and recommendations made for corrosion pro
tection of rock anchors for use in mining. Labor
atory tests are described for determining the 
effect of lateral displacement on the strength of 
rock ancho rs. 
Cat. No. M38-13/77-56 - 28 p 
Canada $1.25; other countries $1.50 

CANMET REPORT 77-57. Masan, G.L. and Bo.-Jman, W.S. 
"Blast furnace slag SL-1: Its preparation for use 
as a certi f i ed reference ma teri al" 

A Canadian blast furnace slag has been 
prepared as a compositional reference material, as 
part of the Canadian Certified Reference Materials 
Project. 

Twenty-one participating laboratories 
provided analytical results for up to 13 con
sti tuents for each to two samples. A statistical 
treatment of the data yi elded recommended values 
for six of these constituents: CaO - 37.5%, 
Si02 - 35.7%, MgO - 12.3%, Al 20 3 - 9.6%, Fe (ex
pressed as FeO) - 0.9 % and S - 1.26%. Four others 
were assigned provis ional values: Ti0 2 - 0.38%, 
MnO - 0.86 %, Na20 - 0.39 % and K20 - 0.51 %. 
Cat. No. M38- 13/77-57 - 30 p 
Canada $1 .25; other countries $1.50 

CANMET REPORT 77-58 . Murray, D.R. "Pit slope 
manual, Supplement 10 -1, Reclamation by vegeta
tion: Vol 2 - Mine waste inventory by sa tellite 
imagery" 

This supplement includes results from a 
survey of Canadian mine wastes using LANDSAT sat
ellite imagery where more than 700 mine sites were 
examined. The wastes are class ified as over
burden, rock and tailings. The.degree of vege~a
tion caver on back site is estimated. 
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Cat. No. M38-14/10-1977-l-2 - 216 p 
Canada $4.25; other countries $5.10 

CANMET REPORT 77-59. McGrath, J.T. "Literature 
review on fracture toughness testing of the heat
affected-zone" 

This report reviews methods avai lable 
for evaluating fracture toughness of the heat
affected-zone (HAZ). The following are discussed: 
HAZ fracture - whether fracture toughness should 
be based on crack initiation or propagation; sel
ection of fracture toughness test _specimens; ex
amples of HAZ fracture toughness measurement; sel
ection of fracture initiation criteria - assess
ment of the K1c, COD, Ire and Krd approaches; 
assessment of the Charpy test in HAZ fracture 
toughness evaluation; application of laboratory 
fracture toughness data in predicting structural 
failure. 

A breakdown of costs of the various 
techniques is given. 
Cat. No. M38-l3/77-59 - 48 p 
Canada $1.75; other countries $2.10 

CANMET REPORT 77-60. Reeve, D.A., Price, J.T. and 
Gransden, J.F. "High-temperature behaviour of 
blast furnace coke - A review" 

Studies of tuyere coke and coke samples 
taken from quenched blast furnaces have shown that 
cokes degrade primarily by chemical reaction with 
alkalis and C0 2 at temperatures above 900°C, 
rather than by physical abrasion. Methods re
viewed include: simulation of coke oxidation at 
the tuyeres; hot strength of cokes at 1300 and 
l500 °C; reactivity of coke to C02 at ll00°C; and 
col d coke strength ( after reacti on with C02 at 
ll00°C) . Coke strength was found to be lower at 
high temperatures than at room temperature. No 
correlation existed between hot-and-cold-strength 
tests. Mosa i c structures of coke were l ess re
active to C0 2 than coke particles derived from in
ert coal macerals. 
Cat. No. M38-13/77-60 - 25 p 
Canada $1.25; other countries $1.50 

CANMET REPORT 77-61. Makhija, R., Draper, R.G. 
and Furimsky, E. "Rapid method for determining 
sulphur and vanadium in petroleum products by non
dispersive X-ray fluorescence" 

A met hod is described for simultaneous 
determination of sulphur and vanadium in petroleum 
products by non -dispersive X-ray fluorescence. 
Sulphur and vanadium can be determined in the 
ranges of O. l to 5.0% and 20 to 4000 ppm, respect
ively. The method is suitable for all relatively 
homogeneous petroleum fractions and residuums, in
cludinq so lid pitches. Preliminary results show 
that titanium can be analyzed in addition to sul 
phur and vanadium. 
Cat. No. M38-1 3/ 77 -6l - 21 p 
Canada $1 .00; other countries Sl .20 

CANMET REPORT 77-63. Faye, G.H., Bowman, W.S. and 
Sutarno, R. "Antimony-arsenic ore CD-1 - A cer
ti fi ed reference mate ri al" 



CD-1, an antimony ore, was prepared as a 
compositional reference material as part of the 
Canadian Certified Reference Materials Project. 
Approximately 270 kg of raw ore was dry-ground 
ta - 74 µm, blended, tested for homogeneity by 
X-ray fluorescence and chemical methods and bot
tled in 200-g uni ts. 

Twenty participating laboratories pro
video analytic"l results for antimony and arsenic 
for each of two samples. A statistical treatment 
of the data yielded recommended values for the two 
constituents: antimony - 3.5% and arsenic -
0.66%. 
Cat. No. M38-13/77-63 - 11 p 
Canada $1.00; other countries $1.20 

CANMET REPORT 77-64. Ingles, J.C., Sutarno, R., 
8owman, W.S. and Faye, G.H. "Radioactive ores 
DH-1, DL-1, BL-1, BL-2, BL-3 and BL-4 - Certified 
reference mate ri a ls" 

A set of six radioactive ores was pre
pared and characterized as certified reference 
materials in chemical and radiometric analysis. 

The set represents two series: ore and 
waste-grade material containing uranium and thor
ium from Elliot Lake, Ontario; and essentially 
thori um-free mate ri al from Beaverl odge, Sas kat
chewan. 

Recommended values for uranium in DH-1, 
DL-1, BL-1, BL-2, Bl-3 and BL-4 are: 0.177, 
0.0041, 0.022, 0.453, 1.02 and O. 173%; for thorium 
in DH-1, DL-1 and BL-1 - O. 104%, 83 ppm (83 µg/g) 
and 15 ppm (15 µg/g). 
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Cat. No. M38-13/77-64 - 45 p 
Canada $1.75; other countries $2 .10 

CANMET REPORT 77-65. Malhotra, V. M. and Malanka, 
D. "Performance of superplasticizers in concrete : 
laboratory investigation - Part I" 

Results are given of an investigation ta 
determine the performance of superplasticizers in 
high-strength concrete with a water-cernent ratio 
of 0.42. Superplasticizers are more expensive 
than ordinary water reducers and are thus not 
economical for use in every-day concrete; they are 
ideal where flowing concretes with very low water
cernent ratios are required. 
Cat. No. M38-13/77-65 - 47 p 
Canada $1 .75; other countries $2. 10 

CANMET REPORT 78-2. Faye, G.H. and BCMman, W.S. 
"Revis ion of recommended values for reference ores 
MP-1 and KC-1" 

Composition of Canadian Certified Refer
ence Materials Project ores MP-1 and KC-1 has al
tered by oxidation since original certification in 
1972 and 1974. 

A program ta recertify them results from 
10 independent analysts indicated that the new 
means and corresponding 95 % confidence intervals 
for zinc were 15.90 ± 0.06 % and 20.07 ± 0.07% for 
MP-1 and KC-1. 
Cat. No. M38-13/78-2 - 8 p 
Canada $1.00; other countries $1. 20 
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SECTION 2 

PAPERS PUBLISHED IN OR SUBMITTED TO PERIODICALS 

AND PRESENTATIONS 

MINERAL SCIENCES LABORATORIES 

Berry, E.E. "Production, use and properties of 
fly ash in Canada - Progress report"; MRP /MSL 
77-95(0P); presented Ind Miner Div, 79th Ann Gen 
Meet, CIM, Ottawa; Apr. 17-21, 1977. 

This paper examines fly ash use or po
tential use in concrete by the construction 1n
dustry. It is estimated that 10% of the regional 
cernent production capacity represents an upper li
mit to the potential market for fly ash in any one 
area, as a replacement for or supplement to ce
rnent. Sorne results are given from an examination 
of fly ash properties from all-Canadian sources. 

Berry, E.E., Soles, J.A. and Malhotra, V.M. 
"Leaching of sulphur and cal c ium from sulphur
infiltrated concrete by alkaline and neutral aque
ous media"; MRP/MSL 76-235(J); Cernent Concr Res; 
7: 185-190; 1977. 

Recent observations are presented which 
confirm the presence of polysulphide ions in aque
ous solutions in contact with sul phur- infil trated 
concrete. 

Bruce, R.W. and Petruk, W. "Investigations on the 
effect of grinding media on the selective flota
tion of a z1nc-copper ore from Mattagami Lake 
Mines Limited"; MRP/MSL 77-256(0P); absract pre
sented 16th Ann Conf Metallurgists, Aug. 23, 1977. 

Pilot plant tests were performed on 200 
tons of ore from Mattagami Lake Mines Limited and 
the mi 11 products were ana lyzed wi th an image 
analyzer. 

Cabri, L.J. "Determination of ideal formulae for 
new minerals of the platinum-group"; MRP/MSL 77-
l76(0P); abstract presented GSA Ann Meet; Nov. 
1977. 

Correct assignment of stoichiometry of 
newly reported species and varieties of platinum
group minerals may be made by careful considera
tion of crystallographic, synthesis, microanaly
sis, and dens ity data. 

Cabri, L.J. "The future economic significance of 
large low-grade copper and nickel deposits - book 
review"; MRP/MSL 76-224(J); Tseh Mineral Petrog 
Mitt; 24:123-124; 1977. 
-- This book was found to suffer from delay 
in publication, ambiguities and inconsistencies in 

data, making inadequate emphasis of the importance 
of mineralogy in evaluating low-grade nickel 
deposi ts. 

Cabri, L.J., Rosenzweig, A. and Pinch, W.W. "Pla
tinum-group minerals from Onverwacht. I. Pt-Fe
Cu-Ni alloys"; MRP/MSL 77-11 (J); Can Mineral; 15: 
380-384; 1977. 

Ferroan platinum and two different types 
of Pt-Fe-Cu-Ni alloys were found to occur in a 
sample from the former Onverwacht mine, Transvaal. 
Methods used and conclusions are given. 

Cabri, L.J., Clark, A.M. and Chen, T.T. "Arseno
palladinite from Itabira, Brazil, and from the 
Stillwater complex, Montana"; MRP/MSL 76-214(J); 
Can Mineral; 15:70-73; 1977. 

A re-examination was made of arsenopal
ladinite and of antimonian and stannian "still
waterite" from the type locality which clarifies 
the relationship between the minerals. X-ray 
pcmder data are reported for arsenopalladinite 
from both localities. 

Cabri, L.J., Stewart, J.M., Laflamme, J.H.G. and 
Szymanski, J.T. "Platinum-group minerals from 
Onverwacht. III. Genk i nite, (Pt, Pd) 4 Sb 3 , A new 
mineral"; MRP/MSL 77-19(J); Can Mineral; 15:382-
389; 1977. 

A new mineral, genkinite (Pt,Pd) 4 Sb 3 , 

was found in a sample from the former Onverwacht 
mine, Transvaal . 

Carson, □ .W. "A navel method of M/lssbauer data 
calibration using a laser interferometer"; MRP/MSL 
76-195(TR); Nucl Instru Meth; 145:359-360; 1977. 

A new method is described of data reduc
tion using laser information and M/lssbauer data to 
create a new M/lssbauer data matrix where each 
channel has a discrete velocity in mm/sec and is 
separated from adjacent channels by a constant 
velocity difference. 

Collings, R.K. "Mineral waste - asset or liabi
lity"; MRP/MSL 77-264(0PJ); presented Min and Ind 
Waste Sem, Toronto, Oct. 13, 1977, and publication 
in Proc. sponsored by Ontario Ministry of Industry 
and Tourism. 



This paper reviews the types of mineral 
wastes available in Canada, lists and briefly des
cribes a number that have potential value, and 
notes possible uses and related research by CANMET 
and other organizations. 

Donaldson, E.M. "Spectrophotometric determination 
of bismuth in concentrates and non-ferrous alloys 
by the iodide method after separations by diethyl 
dithi ocarbamate and xantha te extractions"; MRP / 
MSL 77-l87(J); subm1tted Talanta; June 1977. 

A method is described for determining 
0.0001 - 1% of bismuth in copper, molybdenum, 
lead, zinc and nickel sulphide concentrates. The 
proposed method is also applicable to lead-, tin
and copper-base alloys. 

Donaldson, E.M. "Spectrophotometric determination 
of arsenic in concentrates and copper-base alloys 
by the molybdenum blue method after separations by 
iron collection and xanthate extraction"; MRP/MSL 
76-200(J); Talanta; 24:105-110; 1977. 

A method for determining 0.0001 - 1% of 
arsenic in copper, nickel, molybdenum, lead and 
zinc concentrates is described. The proposed 
method is also applicable to copper-base alloys. 

Donaldson, E.M. "Spectropho tometric determination 
of selenium in concentrates and high-purity copper 
metal with 3,3'-diaminobenzidine after separation 
by xanthate extraction"; MRP/MSL 76-315(J); 
Talanta; 24:441-445; 1977. 

A method for determining 0.0001 - 0.10% 
of selenium in copper, nickel, molybdenum, lead 
and zinc sul phi de concentra tes is described. Al
though developed primarily for concentrates, it is 
also appli cable to high-purity copper. 

Dutrizac, J.E. "The react ion of titanium with 
sulphur vapour"; MRP/MSL 76 -103(J); J Less Common 
Met; 51:283- 303; 1977. 
- The kinetics of reaction of coupons of 
annealed and unannealed titanium with pure sulphur 
vapour were investigated by a thermogravimetric 
method between 450 and 550°C. The sulphurization 
kinetics for annealed titanium were parabolic and 
pseudoparabolic for unannealed titanium. The sul
phurization process is discussed in terms of are
action controlled by the diffusion of titanium 
through the thickening Ti 1+xS 2 scale. 

Farrell, D.M. "Infrared investigation of basic 
double carbonate hydrate minera l s"; MRP /MS L 76-
250 ( J); Can Mineral; 15:408-413; 1977. 

The infrared spectra of dundasite, 
strontiodresserite, dresserite, and hydrodresser
ite was found to corroborate the occurrence of hy
drogen bonding in the minerals. The hydroxyl 
groups are linked through H-bonds and the fre
quency of hydroxyl stretching vibrations indicates 
that the hydrogen bonds are of variable streng th 
in the order given. Hydrogen bonding to the car
bonate groups produces bicarbonate-like spectral 
behaviour. Vibrational evidence was also found to 
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exi st for hydrogen-bond linkages of meta 1-oxygen 
units. Lattice water was detected in the miner
als, but no definite evidence was found for water 
coordination through the formation of aquo com
plexes. 

Faye, G.H. "Reference ores - packaged measures of 
precision and accuracy for analysts"; MRP/MSL 77 
-30(J); North Min; Cl2; Apr. 14, 1977. 

The importance of, and necessity for, 
certified compositional reference materials (RM's) 
to meet the increasing needs of industrial com
mercial, and research laboratories · is discussed. 
The origin and work of the Canadian Certified Ref
erence Materials Project (CCRMP) is outlined 
briefly. 

Faye, G.H. "Spectrophotometric method for asses
sing oxidation of chalcopyrite-bearing ores and 
concentrates"; MRP/MSL 77-215(J); Talanta; July 
1977. 

A method is described for assessing 
short-term oxidation in which chalcopyritebearing 
ores, concentrates, etc. are agitated directly 
with an acetone-water solution of 2,2' biquinoline 
(biq) to form the Cu(I)-biq complex. 

Fl engas, S .N. and Dut ri zac, J. E. "A new process 
for the separation of hafnium from zirconium"; 
MRP/MSL 77-244(J); Metall Trans; 88: 377-385; 1977. 

A new process for separating hafnium 
from zirconium is based on repeated reaction of 
mixed tetrachloride vapours of zirconium and haf
nium with al kali metal chloride salts in either 
solid or liquid form. A theory of the separation 
process is explained. Possible commercial uses 
are also given. 

Gilmore, A.J. "The recovery of zinc from a 
water containing small amounts of alkali and 
metals"; MRP/MSL 76-196(0P); CIM Bull; 
142-146; 1977. 

mine 
heavy 

70: 

The chemical feasibility of producing a 
91 .1% Zn0 product from a mine water by an ion ex
change-precipitation technique is described. This 
technique illustrates its potential for: (1) 
in-plant recycling of clean process water, 
(2) achieving water-quality guidelines, (3) re
covering soluble taxie metals from mine and other 
process waters, and (4) utilizing the product 
recovered. 

Green, D.J. and Wheat, T.A. "Influence of process 
parameters and starting materials on the pre
paration of freeze-dried sodium beta"alumina"; 
ERP/MSL 77-286(0P); presented Basic Sei Div Am 
Ceram Soc, Hyannis, Mass.; Sept . 26-28, 1977. 

As part of a ,1ider program to examine 
ceramic solid state electrolytes for potential 
application in energy storage and conversion sys
tems, the influences of starting materials and 
process variables in the production of beta"-al
umina powders were studied. Factors such as com
position, starting solution concentration, droplet 



size, freeze-drying temperature and calcination 
technique were consider~d, particularly with 
respect to the presence of any beta-alumina in the 
final powder. 

Green, D.J. and Wheat, T.A. "Synthesis of sodium 
beta"-alumina powder using a freeze-dry tech
nique"; ERP/MSL 77-lll(0P); presented Ann Meet, Am 
Ceram Soc, Chicago; April 1977. 

Po.-iders of fully converted Na 8"-Al20 3 
were prepared by a spray freeze-freeze dry tech
nique. Contrary to other work, little or no 
evidence of Na 8-Al 20 3 was found in the X-ray 
diffraction patterns of the calcined powders. 
These homogeneous powders have high surface areas 
(10-40 m2/g) and are prone to soda loss when 
calcined in air above ~l400°C and in argon at 
10 psi above ~l300°C. 

Hoey, G.R., Dingley, W. and Freeman, C. Corrosion 
behaviour of various steels in ore grinding"; 
MRP/MSL 76-2ll(J); CIM Bull; 70:778:105-109; 1977. 

Information is provided on various 
steels for abrasion and corrosion resistance with 
and without inhibitors during grinding of Ni-Cu 
sulphide and hematite ores. Electro-chemical 
potential was measured and found useful for 
assessing susceptibility of an alloy to corrosion. 

Hutchings, M.T., Townsend, M.G. and Webster, A.H. 
"Neutron diffraction investigation of the temper
ature variation of the sublattice magnetisation of 
nickel sulphide"; MRP/MSL 77-3(J); Sol State 
Comm; 22:123-126; 1977. 
-- Single crystal neutron diffraction was 
used to measure the temperature variation of the 
sublattice magnetisation of antiferromagnetic 
Ni 0 • 991S between 5K and the conductivity transi
tion temperature 223K, Tt, at which the ordered 
moment suddenly vanishes. The data cannot be ex
plained consistently with those from other meas
urements using a localised-spin model, and support 
existing evidence that the antiferro-magnetism in 
NiS is due to itinerant electrons. 

Jambor, J.L., Sabina, A.P. and Sturman, B.D. 
"Hydrodresserite, a new Ba-Al carbonate from si
licocarbonatite sill, Montreal Island, Quebec"; 
MRP/MSL 76-344(J); Can Mineral; 15:399-404; 1977. 

A description is given of the new miner
al "hydrodresserite", BaAl 2'C0 3) 2(0H) 4 • 3H20, which 
occurs in a silicocarbonatite sill, 2 m thick, 
exposed in a limestone quarry at St-Michel, Mon
treal Island. Data includes a breakdown of phys
ical properties, optical and X-ray crystallo
graphy, chemical composition, and stability fea
tures. Approval has been given by the Commission 
on New Minerals and Mineral Names. 

Jambor, J.L. and Beaulne, J .M . "Exploration pos
sibilities for porphyry deposits in the central 
part of Highland Valley, British Columbia"; Geol 
Surv Can; Paper 77-lC:101-106; 1977 . 

13 

The Highmont, Lornex and Valley Copper 
deposits were examined and sampled extensively 
during three field seasons to study mineralogy and 
hydrothermal alteration. This paper summerizes 
one aspect of a more detailed account (Jambor and 
Beaulne, in prep.) of the area. 

Jambor, J.L. "Strontiodresserite, new Sr-Al car
bonate from Montreal Island, Quebec"; MRP/MSL 77 
-l35(J); Can Mineral; 15:405-407; 1977. 

A description is given of the new miner
al "strontiodresserite" which occurs in a sil i co
carbonatite sill, St-Michel, Montreal Island. 
Data include properties, composition, heating ex
periments, and comparisons with dresserite and 
dundasite. Approval has been given by the Com
mission on New Minerals and Mineral Names. 

Joe, E.G. "Energy consumption in Canadian mills"; 
MRP/MSL 78-9l(0P}; presented Ann Gen Meet CIM; 
Apr. 23-27, 1978. 

Results are provided from a survey of 67 
Canadian mills to ascertain the scope and source 
of energy consumption. Copper and iron ore, re
presenting the bulk of the tonnage, consumed rel
atively low levels of energy per ton. Nickel-cop
per, zinc-copper and lead-zinc ores consumed mod
erate levels, while uranium and some copper-lead
zinc mills consumed much higher levels because of 
increased heat requirements of the ore pulp. 

Lakshmanan, V.I., Mackinnon, D.J. and Brannen, 
J.M.; "The effect of thiourea, LIX65N and chloride 
ion on the morpho 1 ogy of e 1 ectrowon copper"; 
MRP/MSL 76-62(J); J Appl Electrochem; 7:127-133; 
1977. 

Deposit morphology was assessed by opti
cal microscopy techniques, scanning electron 
microscopy and X-ray diffraction rneasurements. 
The importance of controlling the concentration of 
these additives in electrowinning copper from 
electrolytes obtained from a solvent extraction 
separation process is indicated. 

Lakshmanan, V.I., Mackinnon, D.J. 
J.M. "The effect of chloride ion in 
winning of copper"; MRP/MSL 76-19(J); 
trochem; 7:81-90. 

and B rannen, 
the el ectro
J App El ec-

A systematic study of the influence of 
chloride ion on the morphology of copper deposits 
is described. This involved examining deposit 
cross-sections by optical microscope, determining 
crystal orientation by XRD methods and observing 
deposit surface in the scanning electron micro
scope. 

Leclerc, A. and Townsend, G. "Ground state in 
FeS"; MRP/MSL 77-218(J); submitted J Phys Chem 
Sol; July 1977. 
- From a Mils sba uer s tudy of ori ented 
single crystals of Fe o. 9 9 6S and Fe o. 9 3S at temp
eratures above TN (~598K), it is confirmed that 
the ground term ,n FeS is 5E. 



Lui, A.W. and Hoey, G.R. "Additives reduce ball 
wear in grinding low-grade copper ore"; MRP/MSL 
76-252(J); Brit Corr J; 12:1:51-53; 1977. 

Procedure is described for determining 
the effect of lime and silicate on corrosive wear 
of forged steel grinding balls during wet grinding 
of a low-grade copper ore between 25° and 65°C. 
Weight measurements of steel balls at various 
concentrations of additive in the ore slurries 
indicated that below pH 9.0, wear was affected by 
bath pH and temperature; above pH 10.5, corrosive 
wear was prevented and abrasive wear was indepen
dent of temperature. 

Lui, A.W. and Hoey, G.R. "Temperature and pH de
pendence of steel wear in grinding hematite ore"; 
MRP/MSL 76-269(J); Anti-Corr; 24:3:5-6; 1977. 

The results of a study on the combined 
effect of temperature and pH on wear in grinding 
hematite ore are presented. 

Lui, A.W. and Hoey, G.R. "Review 
ature metallic corrosion durin9 
sulphides"; MRP/MSL 77-ll3(LS,OPJ; 
Metall, Vancouver; Aug. 1977. 

of high-temper
chlorination of 
presented Conf 

Corrosion behaviour of various metals 
and sulfidation are reviewed. Nickel, tantalum, 
zirconium and platinum were reported to possess 
good resistance to chlorination and under certain 
conditions, perform exceptionally well in chlorine 
atmospheres. On the other hand, certain iron 
alloys (e.g., Fe-5Al, Fe-5Cr), and molybdenum and 
titanium metals have good sulfidation resistance 
and were recommended for sulphur environments. In 
chlorine-sulphur atmosphere, sulphur accelerates 
the corrosion of nickel but high nickel alloys 
containing chromium and molybdenum were reported 
to perform reasonab ly we l l . 

Mackinnon, D.J. "The morphology of zinc deposits 
electrowon from sulphate and chloride electro
lytes"; MRP/MSL 77-43(0P); presented University of 
Missouri, Rolla, Miss. ; March 17, 1977. 

Results from an investigation into the 
effect of chlori de ion and organic extractants on 
the morphology of zinc deposits electrowon from 
acid sulphate electrolyte are presented. Under 
the experimental conditions, the effect of 
chloride ion concentration on the zinc deposit 
morphology becomes significant only at the 500 ppm 
level, whereas the tolerance limit of the zinc 
deposits to organic extractants such as Kelex is 
extremely low. In some cases the adverse effect 
of these organic impurities is offset by the 
presence of chloride ion in the electrolyte. 

Results of some prel iminary studied on 
the morphology of zinc deposits electrowon from 
chloride electrolytes are also presented. 

MacKinnon, D.J . and Brannen, J.M. "Zinc deposit 
structures obtained from high purity synthetic and 
industrial acid sulphate electrolytes with and 
without ant imony and glu e additi ans"; MRP /MSL 
76 - 337(J); ~lectrochem; 7:451-459; 1977. 

The aââîtion of either antimony or glue 
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to the electrolyte produced deposit morphologies 
and orientations distinctly different from those 
obtained wi th addition-free electrolytes. When 
bath antimony and glue were added to the el ectro
lyte, however, the deposit morphologies and crys
tal orientations were similar to those obtained 
from addition-free solutions. The various deposit 
morphologies and orientations were shown to 
correlate to changes in the zinc deposition over
voltage. 

MacKinnon, D.J., Brannen, J.f1. and Kerby, R.C. 
"The effect of lead on zinc deposit structures 
obtained from high purity synthetic and industrial 
acid sulphate electrolytes"; MRP/MSL 77-251 (J); 
J Appl Electrochem; 7:451-459; 1977. 

Zinc deposits contaminated with lead had 
characteristic morphologies and orientations de
pendent on the amount of lead and on the presence 
of other impurities such as antimony aDd glue. 

The amount of lead in the zinc deposits 
was affected by the chemical form of the lead in 
the el ectrolyte, by electrolysis conditions such 
as current density and temperature, and by the 
nature and concentration of impurities and addi
tives in solution. 

A relationship existed between the act
ivation overpotential of zinc deposition and the 
observed orientations of the zinc deposits. In
creased contamination of zinc deposits by lead up 
to 0.07% gave rise to greater overpotentials and 
more vertical deposit orientations. For lead con
centrations greater than 0.07%, heavily pitted 
deposits with a basal orientation were obtained. 

Makhija, R. and Hitchen, A. "The determination of 
polythionates and thiosulphate in mining effluents 
and mill circuit solutions"; MRP/MSL 77-84(J}; 
submitted Talanta; March, 1977. 

A method is described for determining 
total polythionates plus thiosulphate by acidi
metric titration. The titration can be carried 
out either at the methyl orange or at the phenol
phthalein end-points, at pH of 4.30 or 820 , using 
standard sodium hydroxide solution to estimate the 
amount of an acid produced on oxidation of the 
thiosulphate and polythionates to sulphuric acid. 
The precision and accuracy is good and sample 
aliquots containing as little as O.l mg of the 
thiosalt can be determined very easily. Results 
are compared with those obtained by a colorimetric 
method and are in good agreement. 

Malhotra, V .M. "Con tract strength requirements -
cor es versus in-situ eva l ua t ion"; MRP /MSL 75-43 
(J); J Am Caner Inst Proc; 74:10:529-530; 1977. 

This paper discusses problems in evalua
ti ng core test da ta and emphas i zes the contradi c
tory nature of available information. Effects of 
variables such as l/d ratio, embedded reinforce
ment, type of aggregate, strength level of con
crete, direction of drilling, and curing of conc
rete, are discussed. The unsatisfactory nature of 
the existing acceptance procedure is underlined 
and a case is made for its abandonment in favour 
of a new approach. Concrete delivered to the site 



must meet specifications; accelerated strength 
testing is employed for acceptance testing; and 
emphasis is placed on in-situ testing of hardened 
concrete using pull-out, penetration resistance, 
hardness and pulse velocity methods. 

Malhotra, V.M. "Development of CSA standards en
titled A23.l-1977 - Concrete materials and methods 
of construction, A23.2-1977 - Methods of tests for 
concrete, A23.4-1977 Precast concrete 
materials and construction"; MRP/MSL 77-154(0PJ); 
presented Can Struct Concr Conf; June 8-9, 1977 
and in Proc. 

A new edition combining CSA Standards 
A23. 1: Concrete Materials and Methods of Concrete 
Construction, and A23.2: Methods of Test for 
Concrete, supersedes previous editions published 
in 1973, 1967, 1960, 1942 and 1929. A new 
Standard, A23.4: Precast Concrete - Materials and 
Construction, has been developed. It is part of 
the CSA A23 series, Concrete and Reinforced 
Concrete and will be available in French. 

Malhotra, V .M. "Reply to discussions of a paper 
entitl ed: Contra et strength requi rements - cores 
versus in-situ evaluation"; MRP/MSL 77-21l(J); 
J Am Conc Inst; 74:4; 1977. 

Malhotra, V.M., Berry, E.E. and Wheat, T.A.V. 
(Ed.) "Energy and resource conservation in the 
cernent and concrete industry"; Seminar Proc, 
sponsored by CANMET and Office of Energy Conser
vation, EMR; Ottawa; Nov. 8-9, 1976. 

Ni neteen pa pers by speakers from the 
U.S.A. and Canada are presented. Main topics 
discussed are: energy conservation in the cernent 
industry; aggregate shortages and more efficient 
use of aggregate production; use of recycl ed 
concrete as a new aggregate; use of blended 
cements, fly ashes, and s 1 ags. 

Malhotra, V.M. "Superplasticizers in concrete"; 
MRP/MSL 77213(J); publication Proc. 1977 Can 
Struct Concr Conf; sponsored by Struct Div, Can 
Soc Civ Eng; 1977. 

A series of concrete mixes was made at a 
water cernent ratio of 0.42 with a slump of 2 in. 
(50 ITTn). Various dosages of three superplasti
cizers were added after initial mixing . Increases 
in slumps and their subsequent loss with ti me were 
measured. These cylinders and prisms were cast 
for strenght and durability studies. Results con
firmed the enormous increase in slumps of super
plasticized concretes; however, the increased work 
abil ity and its loss with time depends on the type 
and dosage rate of the superplasticizer used. 
Compressive and flexural strengths were comparable 
to or in excess of the s trength of contro 1 
specimens and their durabil ity when exposed to 
repeated cycles of freezing and thawing appeared 
satis fac tory. 

Malhotra, V.M., Soles, J.A . and Carette, G. 
"Research and development of sulphur-infiltrated 
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concrete at CANMET, Canada"; MRP/MSL 76-70(0PJ); 
Proc Madrid Symp on New Uses for Sulphur and 
Pyrites; 184-201; 1977. 

Two infiltration procedures, developed 
at CANMET, are described. Part I of this paper 
deals primarily with long-term strength and 
freeze-thaw durability of sulphur-infiltrated 
concrete. Part II describes the performance of 
sulphur-infiltrated concrete in acid and alkaline 
solutions. 

Mathieu, G.I. "Utilization of sodium hypochlorite 
as a depressant in flotation"; MRP/MSL 77-204(0P); 
presented 1977 Conf Metall, Vancouver; Aug. 21-24, 
1977. 

Two new applications for sodium hypo
chlorite as a depressant were recently discovered 
at CANMET. These were the prevention of arsen
opyrite co-flotation during beneficiation of an 
antimony (stibnite) ore and the depression of co
balt-and arsenic-bearing minerals during the con
centration of silver minerals. In both cases, 
arsenic rejection of more than 85% was achieved. 

McCready, R. G. L. "Mi c robi o 1 ogy in the minera 1 
industry"; MRP/MSL 77-327(J); submitted GEOS; Oct. 
1977. 

In Canada, one uranium mine is now 
coming on-stream which will rely 100% on bacterial 
leaching for uranium production. Thiobacil-
1 us ferrooxi dans ai ds in the recovery of meta l s 
but can also create problems by producing acid 
drainage from mine waste. A brief resume of the 
on-going microbiological research on mine wastes 
is discussed. 

McCready, R.G.L., Rolko, V.H.E. and Wilkins, A.L. 
"A feasibil ity study of the use of pentachloro
phenol for controlling acid production in pyritic 
uranium tailings"; MRP/MSL 77-302(TR,J); submitted 
in Can J Soi 1 Sei; Oct. 1977. 

Exper,ments were conducted to assess the 
feasibility of using pentachlorophenol for re
ducing bacterial oxidation in pyritic uranium 
ta il i ngs. A 1 though penta ch l oropheno 1 had a 1 ong 
retention time within the tailings material, is 
chemically and biologically degradable, and is 
non-herbicidal, its solubility in acidic condi
tions at pH of 2.0 to 3. 75 is too low to achieve 
bacteristatic or bactericidal concentrations 
within the tailings material. 

Mirkovick, V.V. and Soles, J.A. "Thermal conduc
tivity of certain rock types and its relevance to 
the storage of nuclear waste"; MRP/MSL 77-223 
(OPJ); presented 15th Int Therm Conduct Conf, 
Aug. 24, 1977 and for publication in Proc. 

Nine rocks selected from thesurface of 
three plutons were examined petrographically and 
their thermal conductivities measured between 100 ° 
and 500°C. Thermal conductivities of different 
rocks varied considerably with composition but 
they also changed with temperature, but at 
different rates for different rocks. This indi
cates that thermal conductivities or rocks and 



thei r changes wi th tempera ture are 
factors when considering suitability 
nuclear wastes. 

important 
in storing 

Mirkov ick, V.V. "Significance of some thermo
physical properties of rocks to storage of nuclear 
was te" ; MRP /MSL 77-364 (OP); presented Lawrence 
Livermore Lab., Univ of California, Dec. 13, 1977. 

Measurements of thermal conductivity, 
thermal diffusivity and thermal expansion were 
performed on nine rock specimens between 25 and 
500 °C and the results evaluated in relation to 
storage of nuclear waste. 

Mirkovich, V.V. "Thermal diffusivity and thermal 
expansion of some rock types in relation to 
storage of nuclear wa ste"; MRP/MSL 77-243(0PJ); 
presented 15th Int The rmal Conductivity Conf; 
Aug. 24, 1977, and for publication in Proc. 

Thermal diffusivities between 25 and 
600°C and therma l expans ions between 25 and 500 °C 
were determined for nine rocks from three plutons. 
The thermal diffusivities varied considerably and 
decreased at different rates with increasing 
temperature. At 500°C, thermal expansion varied 
by a factor of 2.5. An empirical relation was 
used to determine the high-temperature piercing 
rate as a possible indicator for the spallability 
of rocks exposed to low-temperature heat loads. 

Mirkovi ch, V.V ., Quon , H.H. and Wheat, T.A. 
"Thermal diffusivity of potassium magnesium 
titanates having a ho llandite structure"; ERP/ 
MSL 77-244(0PJ); presented 15th Int Thermal Con
ductivity Conf; Aug. 24, 1977, and for publ ication 
in Proc. 

In attempting to develop soli d-state 
ionica l ly conducting materials for potential ap 
plication in energy storage and convers ion sys
tems, the thermal diffusivity was determined for a 
series of K-ion conducting electrolytes, 
KxMgx/2Tia-x/201 6 , where l .6 ~ x ~ 1.8, between 
room tempera ture and 700 °C, us i ng a trans itory 
heat-pulse technique. The diffusivity decreased 
with an increase in x at any given temperature. 
Decreasing rate of thermal diffusivity with in
creasing temperature was found to be dependent on 
composition within the range of x from 1.6 to 1.8. 

Moloughney, P.E. "An abbreviated fire assay
atomic absorption method for the determination of 
gol d and sil ver in ores and concentra tes"; MRP/MSL 
76-ll9(J); Talanta; 24:135-739; 1977. 

This paper describes an abbreviated fire 
assay procedure whereby pyrometall urgical oper
ations are omitted, and solutions obtained from 
lead assay buttons of approximately 2 gare anal
yzed for gold and silver by AAS. 

Nebesar, B. "Critical revie.-i of the high -temp
erature analytical uses of vanadium(V) oxide"; 
MRP/MSL 77-98(J); presented, in part, Pittsburg 
Conf Anal Chem and App Spectrosc , Cleveland, Ohio, 
March 4-8, 1974 and submitted Talanta, March 31, 
1977. 
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Necessary background is provi ded for 
improving methods for determining various elements 
after their separation from matrices containing 
vanadium(V) oxide. Evaluation is structured 
according to the more critical analytical aspects 
without considering much detail of the analytical 
methods. 

Parsons, H.W. "Dry chlorination of Zn-Pb-Cu-Fe 
sulphides"; MRP/MSL 77-36(0P); presented AIME Ann 
Meet - Poster Session; March 6-70, 1977. 

A procedure for desulphurizing sulphides 
by forming either volatile sulphur chlorides or 
elemental sulphur, with simultaneous metal con
version to chlorides, is described. Oxidation of 
chlorinated calcine to convert iron chloride to 
iron oxide - to lower the soluble iron content in 
a subsequent leach step - is outlined. Dif
ficulties encountered in extracting more than 96 % 
of the metal values and the sulphur are described, 
and problems to be overcome in evolving a 
coITTnercia l process for treati ng this ore by a dry 
chlorination process. 

Parsons, H.W. and Ritcey, G.M. "Treatment of 
complex zinc-lead sulphide ores by chloride metal
lurgy"; MRP/MSL 77-280(J); North Min Ann Revie.-i; 
63:37:20-27; 7977. 

A brief revie.-i is presented of tech
niques involving chloride metallurgy being devel
oped by industry for processing a variety of lower 
grade or more compl ex mineral resources. A chlor
ination process developed at CANMET is also des
cribed and illustrated by a conceptual flowsheet. 

Petruk, W., Farrell, D.M., Laufer, E.E., Tremblay, 
R.J. and Manning, P.G. "Nontronite and ferrugi
nous opal from the Pea ce River iron deposit in 
A 1 ber ta, Canada"; MRP /MSL 76-131 ( J); Can Minera 1 ; 
15: 14-21 ; 1977. 

Data are provi ded from a study of Peace 
Ri ver nontronite and fer rugi nous opa 1 by a vari ety 
of techniques including ore microscopy, electron 
microprobe , X-ray diffraction, infrared spectro
scopy, transmission electron mi croscopy, M/lssbauer 
spectroscopy, and wet-chemical analyses. 

Petruk, W., Klymowsky, I.B. and Hayslip, G.O. 
"Mineralogical characteristics and beneficiation 
of oolitic iron from the Peace River district, 
Alberta; MRP/MSL 76-246(J); CIM Bull; 70:786: 
122-131; 1977. 

This paper deals with mineralogical 
characteristics that affect the behaviour of the 
material in ore dressing, and the response of the 
material to gravity separation, magnetic 
separation and flotation treatment. The flotation 
investigation involved testing reverse flotation, 
direct flotation, and selective flocculation and 
desliming to develop the best flowsheet. A 
mineralogy suITTnary is included. 

Petruk, W. and Hughson, M. R. "Image analys i s 
evaluation of the effect of grinding media on 
selective flotation of a zinc- copper ore from Mat -



tagami Lake Mines Limited"; MRP/MSL 76-98(J); 
Proc 9th Can Miner Proc; 58-76; and CIM Bull; 
70:782:128-135; 1977. 

Image analysis studies to determine ef
fect of grinding media on selective flotation of a 
zinc-copper ore are described. Data suggest when 
ore is ground with steel balls, chalcopyrite tends 
to be depressed in the copper flotation cells. 
Therefore, in the absence of steel, roore 
chalcopyrite tends to float and be recovered. 

Petruk, W. and Klymo.'ls ky, I.B. "The behavi our of 
minerals in the Heath Steele grinding circuit"; 
MRP/MSL 78-80(0P); Abstract presented Ann Meet 
Metall, Montreal; Aug. 27-31, 1978. 

Petruk, W. "The 1 o.'ler si ze 1 imit for recoveri ng 
free sphalerite grains by flotation"; MRP/MSL 
77-255(0P); presented 16th Ann Conf Metall; 
Aug. 23, 1977. 

Image analysis was performed on flota
tion feeds, zi ne concentra tes, and ta ils to de
termi ne whether very small free sphalerite grains 
are recovered by fl ota tion. The results show tha t 
the proportion of free sphalerite grains recovered 
in the zinc concentrates was about 99% of grains 
larger than 6 µm in diameter and 50 % of those 
smaller than 6 µm. Recovery of grains smaller 
than 6 µm decreased with decreasing grain size. 
The proportion ground into free grains smaller 
than 6 µm when a base metal ore was ground to 80% 
minus 270 mesh was 9%; to 00% minus 400 mesh it 
was 12%; and to 00% minus 18 µm 44%. Conse
quently, the amount of sphalerite lost due to 
sl imi ng was less than 6% when the ore was ground 
coa rser than 00% mi nus 400 mesh, but was 20 to 25 % 
when the ore was ground to 00% minus 18 µm. 

Quon, D.H.H. and Wheat, T .A. "Preparation and 
characterization of the K-ion conductor 
KxMgxf2ÎÎa-x/2Ü1 6"; ERP/MSL 78-SO(OP); presented 
Can Ceram Soc, Toronto; Feb. 27, 1978, and Am 
Ceram Soc Detroit; May 10, 1978. 

A seri es of K-i on conductors, 
KxM9x/2Tia-x/2Ü1 6, where 1.4 ~ x ~ 2.0, has been 
determined and is presented as part of a program 
ta develop solid-state ionically conducting ma
terials for potential application in energy star
age and conversion sys tems . Experimental proce
dure, results and discussion are presented. 

Ritcey, G.M. "Treatment of radioactive ores at 
CANMET"; ERP /MSL 77-139 (OP); presented Can Uran 
Prad Metall Con1n, Ottawa; May 79, 1977. 

A bri ef outl i ne i s gi ven for an i ntegra
ted program for devel api ng improved extraction 
processes for uranium resource conservation, pol
lution reduction, and studying new ore treatment 
proces ses. 

Ritcey, G.M. "CANMET research pertaining ta 
Ra 226"; ERP/MSL 77-287(0P); Contribution Workshop 
on Ra 22 6 Control, Ottawa; Oct. 17, 1977. 

A summary is given of each of the fol-
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lc,..ling on-going research projects: radium sam
pling in mill; continuous ion exchange processing; 
flotation of tailings; microbial degradation of 
Ba/RaS0 4 sludges; interaction of solvent extrac
tion organics and bacteria on tailings weathering. 
Development of new technology is described for 
nitric acid leaching, the hydrochloric acid pro
cess, and the chlorination process. 

Ritcey, G.M. and Lucas, B.H. "Recovery of chro
mium and vanadium from alkaline solutions produced 
by an al kal ine roast- leach of titaniferous 
magnetite"; MRP/MSL 77-153(0P); presented Int Solv 
Extract Conf, Toronto; Sept. 1977. 

An integrated process is described for 
treating low-grade iron ore after beneficiation 
consisting of a corri>ination of magnetic concen
trations followed by alkaline roasting of the 
calcine. Estimated capital and operating costs 
are shown. 

Saiddington, J.C. "Effect of plating interrup
tions on surface appearance of electrodeposited 
chromium"; MRP/MSL 77-97(J); presented joint 
meeting, Electrochem Soc Detroit Section and 
Electroplaters Soc, Detroit Branch, Detroit, 
Jan. 12, 1976 and for publication in Plating. 

Employing various interruptions during 
deposition of Cr on bare or nickel plated steel 
and making detailed microscopie examination of the 
surface of each deposit showed that less in 
lustrous appearance is due ta numerous nucleation 
sites after each interruption. These sites serve 
subsequently as centres for the growth of outward 
dome-like projections which act as miniature 
convex mirrors dispersing the impinging light, 
thus decreasing overall surface reflectivity. 
Possible involvement of the nucleation processes 
in the stress rel ieving mechanism leading ta the 
elimination of crack formation is discussed. 

Senesi, N., Griffith, S.M., Schnitzer, M. and 
Townsend, M.G. "Binding of FeH by humi c mate
rials "; MRP/MSL 76-286(J); Geochim Cosmochim Acta; 
41 :969-976; 1977. 

Data are provided on oxidation states 
and site symmetries of Fe bound by humic and 
fulvic acids. Electron Spin Resonance and M~ss
bauer spectroscopy were corrbined with chemical 
treatments such as acid hydrolysis, reduction with 
hydrazine and complexation with ammonium thio
cyanate to obta in these da ta. 

Soles, J.A., Carette, G.G. and Malhotra, V.M. 
"The stability of sulphur-infiltrated concre t e in 
various environments"; MRP/MSL 77-49(0PJ) ; pre
sented Am Chem Soc Symp "Utilization of Sulp hu r ", 
New Orleans, March 23, 1977 and for publicati on in 
Proc. 

Experiments with sulphur-infiltrated con
crete have shown it ta be more du rable in mos t 
environments than untreated normal portl and cernen t 
concretes. Characterizati on of infiltra ti on and 
leaching products are descri bed and the react ions 
involved are di scussed. 



Steger, H.F. and Desjardins, L.E. "Oxidation of 
sulphide minerals. IV. Pyrite, chalcopyrite and 
pyrrhotite " ; MRP/MSL 77-56(J); publication in Chem 
Geol. --

This paper describes results of applying 
analytical methods to ascertain the nature of the 
oxidation of pyrite, pyrrhotite and chalcopyrite 
at 52°C and 68% relative humidity, RH. 

Steger, H.F. and Desjardins, L.E. "Air-oxidation 
of sulphide minerals"; MR P/MSL 77-12O(OP); pre
sented CIC-ACS Conf, Montrea 1; May 31 , 1977. 

An investigation was made to better 
understand air-oxidation of the more common 
sulphide minerals and to permit an extrapolation 
of observed behavior of individual minerals or of 
simple mixtures thereof to that more complex 
certified ores and concentrates. The major dif
ficulty in oxidation at T < lOO°C was identi
fication and determination of small amounts of 
products formed duri ng reasonab le time periods. 
Analytical methods for determining these products 
are described. 

Steger, H.F ., Faye, G.H., Bowman, W.S. and Suta rno 
R. "Sorne special problems in the certification of 
reference ma teri al s 11

; MRP /MSL 78-63 (OP); presented 
Geoanalysis 78, May 17 , 1978 

It is shown how a critically assessed re
ference method was used to certify an iron ore for 
sodium and potassium when consensus values could 
not be obtained in a "free-choice of method" 
interlaboratory program. Oxidation of two sul
phide-bearing reference materials and their recent 
recertification is described. 

Steger, H.F., Mark , E. and Desjardins, L.E. "The 
dry ing of sulphi de-bearing materials in a micro
wave aven: a caveat"; MRP/MSL 77-2 22 (J); submit
ted Talanta; Aug. 1977. 

The drying of sulphide-bearing materia ls 
in a microwave aven shou ld be undertaken with 
caution. Several sulphide mi neral s and sulphide
bearing materia l s have shown a susceptibility to 
oxidation during microwave drying whi ch could 
affect the results of subsequent work on these 
materials. Sorne typical results are presented. 

Subrahmanyam, D.V. and Hoey, G. R. "Potassium oxa
late inhibits corrosion of mild steel by ferric 
ion"; MRP/MSL 75-78(J); Corros ion; 33:8:295-300; 
1977. 

Studies are summarized on influence of 
potassium oxalate on the corrosion and electro
chemical behaviour of mild steel in pH 2.5 sul
phuri c aci d solutions wi th and without FeH ions. 
Possible application of potass ium oxalate in the 
minerai industry are suggeste d. 

Townsend, M.G. 
covering the 
Stevens, Ed.); 
115; 1977. 

"Milssbauer effect data index, 
1975 literature" (J.G. and V.E. 

MRP/MSL 77-267(J); Phys Can; 33:7: 
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A review is presented on the above data 
index. A rapidly growing number of researchers in 
many different disciplines are using Milssbauer 
spectroscopy as a research tool and should 
certainly have access to this excellent data 
index. 

Townsend, M.G. "Crystal field effects in metals 
and alloys" (A. Furrer, Ed.); MRP/MSL 77-3O6(J); 
Phys Can; 33:7:116; 1977. 

A review is presented of a series of 
papers, 58 presented at the 2nd International 
Conference on Crystal-Field Effects in Metals and 
Alloys, Zurich, Switzerland, Sept., 1976. For 
those interested in the elucidation of exper
imental and theoretical aspects of spin-waves and 
excitons, soft modes and critical effects, mag
neti c propert i es, phys i cal propert i es i nfl uenced 
by crystal field effects and actinides and val
ency, the book provides a very useful source of 
information. 

Townsend, M.G. and Muir, W.B. "A magnetic and 
Milssbauer study of magnetic ordering and vacancy 
clustering in Cu 5 FeS 4 "; MRP/MSL 77-51 (OP); pre
sented Can Assac Phys Ann Meet, Saskatoon; June 
1977. 

Magnetic susceptibilities and Milssbauer 
spectra recorded between 4 ° and 300 °K show tha t 
the low temperature form of Cu 5 Fes., bornite, 
orders magnetically at 76 ± 2°K. At 8°K, a second 
magneti c phase transition occurs. 

Townsend, M.G., Gasselin, J.R., Horwood, J.L., 
Tremblay, R.J. and Ripley, L.G. "Violarite, a me
tallic natural spinel"; MRP/MSL 76-294(J); ~ 
Stat Sol; 4O:K25-K29; 1977. 

An examination was made of synthetic and 
natural violarite by magnetic susceptibility, 
thermoelectric power and Milssbauer spectroscopy. 
Results are described on a synthetic Fei. 22 
Ni 1. 81S3. 97 and a natural Ni1 -63 Fe1. 01Coo. 33 
s •. 02 . Violarite is shown to be metallic and 
Pauli-paramagnetic with an inverted spinel struc
ture. 

Tremblay, R.J., Mathieu, C., Pepin, R. and Town
send, M.G. "Measurement of radon progeny concen
trations in air by a-particle spectrometric count
ing during and after air sampl ing intervals"; 
MRP/MSL 77-241 (J); publ i cation in Health Phys. 
1977. 

A technique is presented for measuring 
air concentrations of the short-lived progeny of 
radon- 222 using a-particle spectrometry. Th e pro
cedure cal cula tes concentrations of RaA, RaB and 
RaC from one i ntegra l a-co unt of RaA and two inte
gra l a-counts of RaC', with counting interval s 
during and/or after sample collection on a filter 
with an air- sampling device . A compu ter program 
is presented which calculates the concentrations 
of RaA, RaB and RaC in air and the accu ra ci es in 
th ese calculated concentrations. 



Wheat, T .A. "Techniques for produci ng reacti ve 
and homogeneous ce rami c powders" ; MRP /MSL 77-34 
(OPJ); pres ented Ann Conv Can Ceram Soc; Feb. 21, 
1977 and publication in Can Ceram Soc . 

Methods for produci ng necessary reacti ve 
and homogeneous raw materials are discussed and 
advantages and disadvantages of each are outlined. 

Wheat, T.A. "Ionically conducting ceramics and 
their applications"; ERP/MSL 78-47{0PJ); presented 
Elect and Basic Sei Div., Can Ceram Soc; Feb. 1978 
and for publication in J Can Ceram Soc. 

Groups of ioni ca lly conducti ng cerami es 
are s urveyed from the point of vi ew of thei r 
electrical and structural characteristics and pre
sent and potentia 1 appl i ca tians are gi ven for th is 
increasingly important class of materials. 

Winer, A.A. "Sources of Canadian non-bauxite 
alumina"; MRP/MSL 77-130(0PJ); presented Seminar 
on Coal Refuse Di s posa l and Ut il i za t ion, May 18, 
1977, Lexington, Kentucky and for publication in 
Proc. 

Identification of potential indigenous 
alumina-bearing materials has been initiated, as 
well as experimental laboratory investigations of 
selected non-bauxite materials - anorthosite, 
clays and shales, coal washing rejects, under
clays, fly ash, and nepheline syenite. Anortho
site appears to have greatest potential because it 
is present in large quantity and is of reasonable 
quality (26-28% Al 2 0 3 ). Occurrences of materials 
and typical analyses are noted. Current research 
at CANMET and proposed future work are briefly de
scri bed. 

Winer, A. and Buchanan, R.M. "Thermal insulation 
from Cana di an minera 1 ma teri a 1 s"; MRP /MSL 77- 289 
(J); North Min; 63:37:A20; 1977. 

CANMET has successfully made insulation 
from slags and asbestos tailings on an experimen
tal scale. Slags and argillaceous dolomite are 
both obtainable and are being used in Canada for 
mineral wool production. Information is given on 
other mi nerals and rocks wi th potential for min-
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eral wool production and statistical data are 
provided. 

Winer, A. and Malhotra, V.M. "Fibre reinforcement 
of cernent and su l phur concretes"; MRP /MSL 
75-203(J); 1st Int Symp Fibres in Concr Proc; 
2:577-581; 1977. 

This two-part investigation describes a 
s tudy i nto the use of asbes tos fibres in portland 
cernent and sul phur concretes, specifical ly to 
determi ne the effect of fibre incorporation on the 
workabil i ty and mechani cal properti es of these 
concretes. 

Winer, A.A. and Quon, D.H.H. "Non-bauxite sources 
of alumina in Canada: extraction of alumina from 
anorthosite by alkali sintering"; MRP/MSL 77-171 
{OPJ); presented CMS-ICSOBA Conf, ~ingston, 
Jamaica, Aug. 12-20, 1977, and for publication in 
Proc, Tech Session. 
-- Various processes are being investigated 
at CANMET i ne l udi ng the li me-soda si nter and li me
si nter processes using anorthosite. Under labor
atory conditions, up to 98% of the available al
umina was extracted from a sample of anorthosite. 
Details of the lime-soda sinter process are dis
cussed in terms of reactant compositions, sin
tering temperature and time for maximum alumina 
yield. Gelation was not a serious problem in the 
lime-soda sinter process, providing excessive Na 20 
loss is avoided during sintering. 

Zinmerman, J.B. and Lalande, C.R. "The determi
nation of aluminum, silicon, calcium, iron and 
titanium in non-bauxite sources of alumina by X
ray fluorescence analysis"; MRP/MSL 77-63(J); Can 
J Spectrosc; 22:99-102; 1977. -

The method of X.R.F. analysis utilising 
Tertian's Double Dilution Technique has been ap
plied to a variety of materials and has proved 
acceptable for the determination of aluminum, sil
icon, iron, titanium and calcium. It has also 
proved advantageous in supplying additional in
formation concerning non-bauxite sources of al u
minum. 
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PHYS ICAL METALLURGY RESEARCH LABORATORIES 

Bell, D.R. and Boyd, J.O. "Design of steels for 
Arctic line pipe"; ERP/PMRL 77-9(J); Design Eng; 
23:6:18-20; 1977. 

Development of a new class of steel with 
a unique coni:>ination of weldability, improved 
strength and substantially improved toughness at 
relatively low cost is illustrated by comparing 
specification requirements for Arctic and conven
ti ona l pipelines . Changes in micros tructura l 
parameters required to achi eve these improvements 
are outlined and changes in composition and pro
cessing highlighted. Present capability of Cana
dian producers to meet quantity and qual ity re
quirements of the proposed northern pipelines is 
noted. 

Biefer, G.J. "Exploratory corrosion testing in 
the Canadian Arctic"; MRP/PMRL 77-4(0P); presented 
CIM Conf Metall; Vancouver; Aug. 21-25, 1977; NACE 
Eastern Regiona l Conf; Montreal; Sept. 27-29, 
1977. 

To determine bath the feasibil ity and 
usefulness of corrosion testing in the Canadian 
Arctic, exploratory measurements were made on 
carbon and al loy steels in sea water in inlets of 
the Arcti c Islands and in the atmos phere at 
Tuktoyaktuk, N.W.T . Results are compared with 
data obtained from southern Canada. 

Boyd, J.O. "Microstructure and toughness in high
strength linepipe steels"; ERP/PMRL 77-2(0P); 
presented Symp on Toughness Characterization and 
Specifications for HSLA and Structural Steels, 
Atlanta, GA; March 8-10, 1977 and TMS-AIME, New 
York; 1978 (in print). 

The low temperature impact toughness 
(Charpy} of a number of laboratory heats of HSLA 
linepipe steels are correlated with their micro
structures. Four microstructural parameters and 
their effects on toughness are examined: i) fer
rite grain diameter or bainite packet diameter, 
ii) volume fraction of ferrite boundary carbide, 
iii) dislocation density, and iv) volume fraction 
of intragranular precipitates . 

Buhr, R.K. "Federally funded ferrous foundry re
search in Canada"; MRP/PMRL 77-B(OP); presented 
plant operators, Canadian-produced ferrous cast
ings; Cleveland, Ohio; Oct. 28, 1977. 

A brief introduction is given to CANMET's 
Physical Metallurgy Research Laboratories (PMRL) 
and some of PMRL 's foundry research acti vi ti es are 
described. 

Edwards, J.O. "The potential of recycling in zinc 
conservation"; MRP/PMRL 77-6(0P); presented CIM 
Conf Metall; Vancouver; Aug . 21-25, 1977. 

Available statistics on the uses and 

Canadian consumption of zinc are given. Indivi
dual uses are outlined: galvanizing, alloys, die 
casting, wrought products, oxides, chemicals, zinc 
dust, etc. Important considerations to recycling 
are dea lt wi th . 

Edwards, J.O. and Dixon, C.F. "Bronze plaque 
casting by the V process"; MRP/PMRL 77-l(J); 
Foundry; 65:28-36; 1977. 

Excellent results from experiments on the 
"V" process - pa tented vacuum moul ding i nvented in 
Japan - prompted the Physical Metallurgy Research 
Laboratori es of CANMET to use thi s process for 
casting a commemmorative bronze plaque for naming 
of the Sir William Logan Building, ne.-1 
headqua rters of the Department of Energy, Mines 
and Resources. A step-by-step description of the 
plaque production is given. 

Laufer, E.E. "Improved dark field technique for 
TEM examination and identification of small crys
tal l ine parti cl es"; MRP/PMRL 7B-2(0P); presented 
9th Int Cong Electron Microsc; Feb. 1978. 

A simple technique is described for de
termining "d" spacings for powder samples using 
the beam-til t devi ce of the Philips EM300 electron 
microscope. 

Packwood, R.H., Laufer, E.E. and Roberts, W.N. 
"Graphite support grids for X-ray analysis in the 
electron microscope"; MRP/PMRL 77-7(J); Proc 8th 
Int Conf X-ray Optics and Micro; paper 115; Bos
ton; Aug. 18-24, 1977. 

Methods are described for obtaining 
clean characteristic X-ray spectra from an energy 
dispersive X-ray analysis system, installed in a 
transmission e'tectron microscope. Methods are 
also described for making graphite specimen sup
port grids to replace the conventional copper grid 
which is a source of spurious Cu-K 13 radiation. 
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Skelly, H.M. and McGoey, J.T. "A composite speci
men made from iron and aluminum-silicon powders"; 
MRP/PMRL 77- l 7(J); Int J Powder Metall and Powder 
Tech; 14:2; 1978. 
-- The production and crushing test of a 
composite of iron and an aluminum- 35% Si alloy 
are described. The crushing test showed that the 
al loy had good adherence to the iron ring. 

Stewart, M.J. "The use of hot rolling simulation 
and pilot-scale rolling to detennine mill oper
ati ng parameters for HSLA steels"; ERP/PMRL 77-5 
(OP); presented 16th Ann Conf Metall, Vancouver; 
Aug. 21-25, 1977. 

This paper shows the type of information 
that is available from using a cam plastometer to 



simulate hot rolling and also shows the usefulness 
of a pilot-scale mill in assessing the rolling 
behaviour of different steels~ 

Thomson, R. "A micro-mill for strand-casting 
steel"; MRP/PMRL 77-7(0P); presented CIM Conf 
Metall, Vancouver; Aug. 21-25, 1977. 

Factors which originally supported the 
mi ni-mi 11 concept for the conti nuous casting of 
steel may now be used to support a new technology 
aimed again at viable low volume production. This 
paper discusses the horizontal or vertical closed
head casting of small sections, as widely prac
tised by non-ferrous and cast iron producers of 
semi-finished products, and details problems and 
advantages. The technical feasibility of low vol
ume, small section casting - a micro-mill - is 
illustrated by brief reference to the production 
and properties of continuously cast high-speed 
too l steel. 

Tobe, Y. and Tyson, W.R. "Effect of hydrogen on 
yield of iron"; MRP/PMRL 77-12(J); Scripta Met; 
11 :849; 1977. 

In recent years accumulated evidence has 
shown that hydrogen can be bound to dislocations, 
transported by them, and influence their rrobility. 
Byanalogy with other interstitial solutes in iron, 
hydrogen should cause the classic formation of 
atmospheres, yield points, and flow stress ele
va tian. Experimenta l procedure and results are 
described. 
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Tyson, W.R. "Surface analysis in physical rœtal
lurgy: Progress in temper embrittlement control "; 
ERP/PMRL 77-22(J); submitted CIM Bull; Dec. 1977. 

This paper traces the progress in under
standing temper errtirittlement and indicates other 
areas where control of interfacial segregation and 
its effects can be important in metallurgical 
appl i ca tians. 

Vosikovsky, O. "Corrosion fatigue subcritical 
crack extension in a crude-oil pipeline"; ERP/PMRL 
77-3(0P); presented Pacifie Northwest Metals and 
Miner Conf, Seattle, Washington; May 5-6, 1977. 

Corrosion fatigue constitutes one of the 
phenomena under the general heading environment
assisted fracture, or environmental cracking. 

Fatigue crack growth rates are shown for 
X-65 line-pipe steel in 3.5% NaCl solution at 
free-corrosion and cathodic potentials (chosen to 
represent outside environment in a pipeline) and 
in crude oil with two contents of H2S. Data for 
sour crude oil are used to predict the fatigue 
lives of a pipeline for different depths of ini
tial defect. 

White, D.W.G. and Boyd, J.D. "HSLA steels - a new 
family of steels for the north"; ERP/PMRL 77-2l(J); 
~; 61 :l :32-34; 1978. 

A comparison is made of improved high
strength lCM-alloy (HSLA) steels wi th conventional 
carbon-manganese structural steels. Character
istic properties, their metallurgical effects, how 
these properties are achieved, and new equipment 
needed are outlined. 
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ENERGY RESEARCH LABORATORIES 

Friedrich, F.O., Lutes, I.G. and Wheeler, C.M. 
"Fluidized-bed corrbustors for coal drying"; ERP/ 
ERL 77-63(0P); presented 27th Can Chem Eng Conf, 
Calgary; Oct. 23-26, 1977. 

Pilot-scale tests were conducted in a 2-
ft (0.6 - m) diam fluidized-bed combustor using 
both a high-ash Alberta coal and simulated washery 
rejects of the same coal containing up to 70% ash. 
Both coals burned successfully at temperatures 
suitable for commercial coal-drying. It is con
cluded that existing fluidized-bed combustion 
technology, having no in-bed heat transfer sur
faces and as presently used commercially for dis
posal of wood waste and sewage sludge, could be 
used to fire a coal dryer, using coal-washery re
jects as fuel. 

Frost, D.C., Leeder, W.R., 
Wal lbank, B. "An XPS study 
pyrite and pyrites in coa l "; 
280; 1977. 

Tapping, R.L. and 
of the oxidation of 
Fuel (London) 56:277-

X-ray photoelectron spectroscopy (XPS) 
was used to study mineral, synthetic and coal
associ ated pyrites to determi ne if XPS coul d de
tect, monitor and clarify pyrite surface-oxidative 
changes that influence surface-dependent coal
cleaning methods and could provide a means of di
rectly analyzing coal sulphur. Conditions of 
study are described and results indicate that the 
XPS S2p pyrite peaks at ~169 eV and the surface
oxidation-product peak at ~1 63 eV and that these 
could be detected and followed with XPS, although 
no conclusions could be made about the oxidation 
mechanism. 

Furimsky, E. "Chemical origin of coke deposited 
on catalyst surface"; ERP/ERL 77-99(J); submitted 
J Ind Eng Chem; Nov . 1977. 

A marked difference has been observed in 
the chemical composition between coke deposits 
formed during catalytic hydrotreatment of bitumen 
and heavy gas oil. In the latter, more nitrogen 
and oxygen accumulate in the deposit, attributed 
to different coke precursors, i.e., to heterocy
clic compounds in the gas oil and to heavy asphal
tenous species in the bitumen, respectively. Al
so, metals, when present, concentrate in the de
posits too. The vanadium/nickel ppm ratios in the 
deposits are almost 9, while ppm ratios in the bi
tumen feed is only about 3, suggesting that when 
vanadium, is present, it will have a much more de
trimental effect on catalyst activity than will 
nickel. 

George, A.E., Banerjee, R.C., Smiley, G. T. and 
Sawatzky, H. "Simulated geothermal maturation of 
Athabasca bitumen"; Bull Can Pet Geol; 25:5:1085-
1096; Sept. 1977. 

Athabasca bitumen was subjected to ther
mal treatment of increasing severity under reduc
ing conditions. The generation as well as the 
change in relative distributions of different com
ponents were fol lowed and the resul ti ng products 
were compared with other Cretaceous oils in the 
Western Canada Tar Belt having varying degrees of 
maturity. This study indicates that Athabasca 
bitumen is an immature material. 

Gransden, J.F., Reeve, D.A., Walsh, J.H. and 
Rehder, J.E. "Ironmaking from Peace River iron 
ore by smeltin9 ore-char briquets in a cupola"; 
MRP/ERL 77-86{J); submitted CIM Bull; Oct. 1977. 

A smel ting process has been developed to 
treat the iron deposits of the Peace River dis
trict of Alberta which have previously proved dif
ficult to upgrade. The unbeneficiated ore is ag
glomerated with char and smelted in a cupola. The 
char reduces the iron oxides to iron, and process 
heat is provided by burning foundry coke. About 
75% of the iron in the agglomerates is recovered 
in the pi g i ron. The process uses an aci d s l ag so 
that the hot metal requires desulphurization be
fore steelmaking. 

Hamza, H.A. "A systematic approach for flocculant 
selection and evaluation"; ERP/ERL 78-7(0P); pre
sented 10th Can Miner Proc Ann Meet, Ottawa; Jan. 
24-26, 1978. 

Various factors affecting flocculation 
are discussed and thei r significance in the pro
cess is indicated. A systematic procedure of 
flocculant selection for a given application is 
proposed which include!> characterization of the 
solid- liquid system and prescreening of commer
cially available flocculants on the basis of the 
system determined criteria. A method of economic 
evaluation based on performance parameters is in
troduced. 

Hayden, A.C.S. "Utilization of methanol in sta
tionary source corrbustion " ; ERP/ERL 77-ll5(J); 
prepared for Ont Advis Group Syn L iq Fuels; Nov. 
1977. 

The paper deals with the potential use 
of methanol as a fuel substitute in stationary 
source corrbustion. Methanol shoul d only be con
sidered for replacing premium fuels, defined as 
No. 2 or li gh ter oil or na tura l gas . Fuel proper
ti es ·of methanol are presented in the form of com
bustion charts, illustrating the high heat loss 
potential with methanol because of hydrogen in the 
fuel. 

Hayden, A.C.S., Braaten, R. and Brown, T. D. "Oil 
conservation in home heating"; ERP/ERL 76-55(0PJ); 



Trans Am Soc Mech Eng; Ser A, 99:3:413-419; 1977. 
Abstract in Catalogue of CANMET Publica

tions, 1976/77, CANMET Report 78-6, p 96. 

Hayden, A.C.S., Braaten, R.W. and Brown, T.D. 
"Emissions and energy conservation in residential 
oil heating"; ERP/ERL 77-73(J); submitted ,l Air Pol) 
Cont Assac; July 1977. 

This paper describes part of a continu
; ng resea rch program conducted by CANMET devoted 
to fuel conservation in oil-fired residential 
heating equipment. Records are presented of daily 
fuel consumption in several test homes over three 
consecutive winters. Early results established 
the relative merits of fuel conservation strate
gi es. 

Khul be, K. C., Mann, R.S. and Ternan, M. "Electron 
spin resonance studies of the surface chemistry of 
molybdenum-al umina catalysts"; Can J Chem; 56:13: 
1769-1772; 1978. 

This paper describes the effect of var
iation in the concentration of electron accepting 
centres (Lewis acid sites) with the variation of 
molybdenum concentration and an attempt is made to 
correlate these centres with the denitrogenation 
and desulphurization activity. The effect of 
heating in vacuo at 320°C and the reversible be
haviour of oxygen on the heated and evacuated ca
talyst is also described. 

Kriz, J.F., Bel inko, K. and Nandi, B.N. "The ef
fect of tin catalysts on hydrorefining of Athabas
ca oil sand bitumen and on coal hydrogenolysis"; 
ERP/ERL 78-27(0P); presented Am Chem Meet, Miami, 
Florida; Sept. 1978. 

Information is provided on an investiga
tion on the suitability of different catalyst sy
stems for hydrocracki ng heavy oils i nvo 1 vi ng the 
use of tin compounds with bitumen and heavy oil 
feeds. A series of tin-containing catalysts was 
tested for bitumen and coal upgrading. Emphasis 
was placed on studyi ng the changes occurring with
in the catalysts during various processes. 

Kriz, J.F., Ternan, M. and Packwood, R.H. "Sur
face layering within the grains of an alumina sup
port and its effect on hydrotreating catalysts"; 
ERP/ERL 77-5(J); submitted Ind Eng Chem; Prad Res 
Dev; Sept. 1977. 

This paper presents evidence that sur
face layering can occur during the preparation of 
hydrotreating catalysts. Variables investigated 
i ncl uded type of a 1 umi na monohydra te, parti cl e 
size of alumina monohydrate and the procedure used 
to impregnate the catalytic ingredients into the 
support. 

Lee der, W. R. and Pri ce, J. T. "The effect of par
tial agglomeration of coke-aven charges upon coke 
qual ity"; ERP/ERL 77-67(0P); presented Int Briq 
Assac Conf, Montreal; Aug. 22- 25, 1977. 

This report surveys investigations into 
partial agglomeration of coke-aven charges. Ef-
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fects of briquet preparation and aven bulk density 
are discussed. Evidence indicates that partial 
agglomeration can improve coke qual ity and extend 
the coking coal range to incl ude less expensive 
coals. 

Nandi, B.N., Brown, T.D. and Lee, G.K. "Inert 
coal macerals in combustion"; Fuel (London); 56: 
125-130; 1977. --

This paper describes one aspect of a 
program to establish suitability of two unknown 
coals for use in large utility boilers in Eastern 
Canada - a Western Canadian bituminous and a wash
ed Western Canadian subbituminous coal. Their 
proximate and ultimate analyses are given together 
with analysis of a Pennsylvania bituminous coal 
wh i ch was the reference fue 1 for comparative eva 1-
ua tions. 

Nandi, B.N., Ghosh, A. and Ciavaglia, L.A. "Ano
ma lous mi crohardness impressions of some weathered 
coals"; ERP/ERL 77-9l(J); submitted to Fuel; Oct. 
1977. 

This paper investigates ability of the 
microhardness impression test to detect oxidation 
of coals of different geological age and rank and 
a 1 so t.o determi ne the cause of fa il ure of the vi -
trinite of certain coals to become elastic after 
oxidation. One French coal from the upper Steph
anian age and two Indian coals from the Gondowana 
age were tested. 

Pruden, B.B. and Denis, J.M. "Hydrogenate bitumen 
says CANMET"; Can ChemProc; 61:6:37-38; 1977. 

CANMET has developed a thermal hydro
cracking process which concentrates all metals and 
mineral matter in a small pitch fraction and pro
duces a high yield of low viscosity distillate for 
subsequent catalytic hydrorefining. This paper 
lists the advantages of this process compared wi th 
current and future industrial coking processes. A 
schematic diagram is provided of a one-barrel-per 
day pilot plant which simulates a commercial pro
cess. 

Reeve, D.A. and Price, J.T. "Evaluation of iron 
oxide materials at high temperatures"; MRP/ERL 77-
2l(J); North Min; C6-C8; Apr. 14, 1977. 

Test procedures to evaluate iron oxide 
materials under simulated blast furnace condi
tions, some of which may in the future be written 
into contract specifications, are being developed 
within the forum of the International Organization 
for Standardization as international standards. 
Test facilities have been established at CANMET, 
Ottawa, under the auspices of the Canadian Ad
visory Committee on ISO Technical Committee 102 
which is partially funding the research work 
through grants from industry. Tests under consid
eration and their relevance to blast furnace oper
ation are summari zed. 

Sawatzky, H., 
Smiley, G. T. 

Beshai, J.E., George, A.E. and 
"Chemical changes in nitrogenous ma-



terials during hydrocracking of Athabasca bitu
men"; ERP /ERL 77-88(0P); presented Am Chem Soc Nat 
Meet, Anaheim, California, March 1978 and pub
lished Preprints; 23:1:21-29; 1978. 

Nitrogenous materials in synthetic crude 
oils are important because they deactivate the 
catalysts in refining processes, e.g., desulphur
ization, hydrogenation,aromatization, etc. This 
report describes an investigation of these nitro
genous compounds in synthetic crude ails obtained 
from Athabasca bitumen at various severities of 
non-catalytic thermal hydrocracking. 

Sawatzky, H., George, A.E. and Smiley, G.T. "Chem
ical investigations of the hydrocracked products 
of Athabasca bitumen " ; ERP/ERL 77-35(0P); pre
sented Canada-Venezuela Oil Sands Symp 77 Edmon
ton; May 27-J une 4, 1977. 

Hydrocracki ng process es for upgradi ng 
Athabasca bitumen reduce or eliminate waste coke 
production and produce hi gh qua 1 ity syntheti c 
crude oils. The work described is a continuation 
of previous studi es and results for the cata lyti
ca lly hydrocracked products are compared with 
those from non-catalytic processes. 

Sekhar, M.V.C., Schuit, G.C.A. and Ternan, M. 
"Catalytic gasification of pitch derived from 
hydroc r acked Athabasca bi tumen " ; ERP/ERL 78-2(0P); 
presented Chem Inst Can; June 1, 1978. 

Abstract only presented. 

Sekhar, M.V.C. and Ternan, M. "Thenoogravimetric 
studi es on pyro lys i s of pitch de r i ved from hydro
cracked Athabasca bitumen"; ERP/ERL 77-94(J); pre
sented Am Chem Soc, Pet Div, Anaheim, California 
and in Preprints; 23:1:208-217; 1978. 

When mol ecula r weight reduction occurs 
from Ath ab as ca bitumen via the hydroc ra cki ng pro
cess, i t pro duces 5 ta 10% pi tch bai 1 i ng above 
525°C which contai ns high concentrations of sul
phur, nickel, vanadium, and iron. Therefore, 
pyrolysis of pitch was investi ga ted prior to stud
ies on gasification ta gain appreciation for pitch 
pyrolysis and gas i fication reactions which may 
lead to a better method of pitch utilization. Da
ta are presented in this paper which indicate the 
importance of pyrolytic reactions, the bu l k of 
which occur below 500°C. 

Whaley, H., Braaten, R.W. and Savignac, D.G. "En
ergy conservation and emissions from two residen
tial furnaces using an emulsified water-in-oil 
fuel"; ERP/ERL 78-23(0P); presented 71st Ann Meet 
Air Poll Control Assac, Houston, Texas; June 25-
29 , 1978. 

A test program is described whi ch was 
conducted by CANMET to evaluate water-in - oil emu l
sions as an energy conservation strategy in resi
dential heating. Two typical furnaces - a warmair 
furnace and a hot-water bai 1er - were selected for 
testing using a chemically stablized, mechanical ly 
produced enu 1 si on. They were fi red wi th No. 2 
fuel oil and ~,i th emuls ions with up ta 60 % by 
volume of water. Other conservation strategies 
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such as nozzle size reducton and burner head modi
fication were incl uded in the test program for 
comparative purposes. 

Whaley, H. and Lee, G.K. "Plume dispersion in a 
mountainous river valley during spring"; ERP/ERL 
75-107(0P); J Air Poll Cont Assac; 27:1001-1005; 
1977. 

Abstract in 1976 Catalogue of CANMET 
Publications, CANMET Report 76-31, p 83. 

Whaley, H. and Lee, G.K. "The behaviaur of buoy
ant plumes from an oil-sands refinery complex"; 
ERP/ERL 77-33(0P); presented Canada-Venezuela Oil 
Sands Symp 77, Edmonton; May 27-June 4, 1977 and 
in Proc; 732-742; 1977. 
-- This report describes plume dispersion 

studies at an oil-sands refinery in northern 
Alberta during fall and winter. Derived disper
sion parameters are compared wi th those currently 
used in environmental impact studies. Results 
show that present empirical formulae for predict
ing plume behaviour and impingement patterns can
not be applied with confidence in this region. 

Whaley, H., Lee, G.K. and Gainer, J.G. "High vol
ume flaring of saur gas under limited mixing con
ditions"; ERP/ERL 77-107(0P); presented Alberta 
Sulphur Gas Research Workshop III, Univ of 
Alberta, Edmonton; Nov. 17-18, 1977 and in Proc; 
pp 94-108; 1977. 

A revi ew i s presented of the fi rs t known 
aerial studies of a saur gas plant under abnormal 
plant flaring conditions and the results of dis
persion studies conducted under these unique plant 
emission rates. Data indicate that a limited con
dition can be predi cted for both the pl urne axis 
elevations and the. standard deviations of plume 
spread duri ng 1 imited mi xi ng conditions. 

Whalley, B.J.P. "Coal beneficiation " ; ERP/ERL 77-
39(0P ); presented National Advisory Committee on 
Mining and Metallurgy , Energy Supply Sub-co111T1ittee 
on the Energy Research Program, Ottawa ; Apr. 15, 
1977. 

Coal beneficiation, al though a process 
ing activity, has a direct bearing on coal supply 
an d reserve assessment . The Western Research 
Laboratories of CANMET was established 21 years 
ago and an outline is presented of its history, 
ach i evements, process deve 1 opments, and future re
sea rch plans . 

Whalley, B.J.P. and Lau, I. "Instrumenta l antici 
pation of defluidization of heated beds of caking 
coals"; ERP/ERL 77-90(0P); presented 27th Can Chem 
Eng Conf, Calgary; Oct. 23-27, 1977. 

This paper describes investigations for 
testing the capabi li ty of DT probes to character
ize and control the behaviour of heated fluidized 
beds. In particular it deals with results addi
tional to prel iminary observations made on the 
ability of DT probes to anticipate defluidization 
of heated beds of caking coals. 
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MINING RESEARCH LAB0RAT0RIES 

Bossert, J.A. "Certification laboratories for 
coal mining equipment"; MRP/MRL 77-lll(J); North 
Min Ann Rev; Nov. 24, 1977. --

From visits made to certification lab
oratories for coal mines in England, France, Ger
many, U .S.A., the Soviet Union and Japan the 
author gives his impressions of facilities in 
other countries as they compare wi th Canada 's 
Certification Laboratory at CANMET. 

Chakravorty, R.N. and Feng, K.K. "Studies on the 
early detection of spontaneous combustion in a 
hydraulic coal mine"; ERP/MRL 77-42(0P); presented 
79th Ann Gen Meet, CIM, Apr. 17-21, 1977, CIM 
Bull; 71:789:83-91; 1978. 
-- Work is described for developing a suit
able system for early detection of heating in 
hydraulic coal mines. A recently installed 
four-point carbon mono xi de monitoring system i s 
discussed. Field tests indicate that infrared 
technology will prove a powerful tool, particu
larly for locating hidden oxidation or fire in 
cracks, fissures, underground workings and coal 
outcrop areas. 

Chakravorty, R.N. and Fisekci, M.Y. "Control and 
measurement of methane gas in coal mines"; ERP/MRL 
77-47(TR); Ecol; 3; 1977. 

An outl ine is given of the various con
trol methods and measuring devices for reducing 
and monitoring methane concentration in mine air. 
A brief description of research activities under
way for the control and measurement of methane gas 
by the Mining Research Laboratories of CANMET is 
presented. 

Chakravorty, R.N. and Woolf, R.L. "Environmental 
monitoring for safety in underground coal mining"; 
ERP/MRL 78-20(0P); presented 80th Ann Gen Meet, 
CIM, Vancouver; Apr. 23-27, 1978. 

This paper reviews the state-of-the-art 
in monitoring technology ~1ith particular reference 
to haza rdous gas detecti on in underground coa l 
mines. Preliminary results from ongoing studies, 
of continuous monitoring of methane and carbon 
monoxide in mine air in some of the operations in 
Western Canada, are discussed. Inadequacies of 
methods using spot samples are examined and the 
need to supplement present practice with 
continuous monitoring systems is emphasi zed. 

Darling, J.A. "Explosives safety engineering in 
Canada"; MRP/MRL 77-60(0P); presented Nat Fire Pro 
Assac Ann Meet, Washington; May 1977. 

Under the Canada Exp losives Act, the 
Department of Energy, Mines and Resources is res
ponsible for safety regulations of explosives in 

their manufacture, storage, sale, transportation 
on hi ghways, and use by federa l agenci es. This 
report outl ines briefly, Canada 's immediate con
cerns, i.e., specifying limits of classification 
of less sensitive explosives known as blasting 
agents to separate them from (l) Class "A" ex
plosives; and (2) fertilizers, oxidizers, and 
fuels. 

de Korompay, V. "Determination of the in situ 
vertical permeability of mine backfills and waste 
materials"; MRP/MRL 77-96(J); submitted CIM Bull; 
Dec. 1976. 

This paper presents operati ng princi
pl es, construction, and practical application of 
two permeameters - "twi n rads" and "meas uri ng 
elect rodes" developed for measuring in situ per
meability of hydraulic mine backfills and waste 
materi al s. Fi el d tests i ndi cate that these are 
inexpensive and practical tools for in situ in
vestigation of porous materials and perform well 
in underground stopes where space and mobility are 
restricted. 

Fisekci, M. Y. "Strata control instrumentation for 
coal mine design with special reference to 
hydraulic mining"; ERP/MRL 77-77(0P); presented 
17th U.S. Symp Rock Mech, Snowbird, Utah; Aug. 
25-27, 1976. 

Recent developments are discussed in 
strata control instrumentation needed for fast 
moving faces of hydraulic mining in thick and 
steep coal seams. Results are presented from 
sub-level extraction in an hydraulic mine. 

Harzer, H. and Geller, L.B. "German experience in 
hydraulic coal mining and its application to 
Canadian conditions"; ERP/MRL 77-70(J); submitted 
CIM Bull; Apr. 1977. 

This paper endeavours to widen the scope 
of published data on hydraulic coal mining and is 
based on practical engineering and cost data 
gathered through contacts with West German 
designers and operators of hydraulic mines. 

Herget, G. "Analysis of discontinuity orientation 
for a probabi lis tic slope stabi lity design"; 
MRP/MRL 78-15(0P); presented 19th U.S. Symp Rock 
Mech, Lake Tahoe, Nevada; May 1-3, 1978. 

The orientation of geologic discontin
uities in hard rock in many cases determi nes the 
pe rmissibl e angles for rock slopes. Graphical 
approaches are described to fit a two-dimensiona l 
or spherical normal distribution to discontinuity 
pole clusters and to determine the probability of 
sliding for different slope angles with the aid of 
the equatorial equal ang le net. 



Herget, G. and de Korompay, V. "In situ drainage 
properties of hydraulic backfills " ; MRP/MRL 78-3 
(OP); presented 12th Can Rock Mech Symp, Sudbury; 
May 23-25, 1978. 

This paper dis eusses parameters infl u
encing drainage behaviour of backfills. With a 
s 1 imes content (-38 µm) of l O - 25% the perc
olation rate drops below 5 cm/h. Further redue
tians occur due to cernent addition, e.g., for a 
30:l tailings/cement mix the percolation rate can 
drop well below l cm/h wi thin two days. Recently 
developed instrumentation is described for 
determining in situ percolation rates. 

McCready, R.G.L. "The effects of solvent extra
ction organics on Thiobacillus ferrooxidans"; 
MRP/MRL 77-44(JOP); submitted Int J Hydrometall 
and presented Can Uran Prad Meet; Ottawa; May 
19-20, 1977. 

Use of bacterial leaching as a means of 
recovering metal values from low grade sulphide 
ores has resulted in numerous technological ques
tions which require basic research prior to im
plementation of various processes in the mining 
industry. This study was designed to determine 
the effects of various concentrations of an or
ganic extractant, a modifier and several diluents 
on iron oxidation by Thiobacillus ferrooxidans. 

Moffett, D. "Sorne applications of speci fic-ion 
electrodes in the min i ng industry "; MRP/MRL 77-
93(J); submitted Can Min J; March 1977 . 

Examples are given of three specific-ion 
electrodes for use in the chemical analyses of 
contaminants in mill effluents peculiar to the 
Elliot Lake area. The easy applicability of these 
s pecific-ion electrodes might provi de impetus for 
investigati ng other uses for other electrodes in 
other mining operations. 

Moffett, D. "Envi ronmenta 1 aspects of thorium" ; 
MRP/MR L 77- 43(0P); presen t ed Can Uran Pro c Me t all 
Comm , Ottawa; May 19- 20 , 1977. 

Env i ronmenta l impact of mining and mill
ing ura nium ores , and increas ing conce r n for ra
dioactivity hazards has resulted in ever-incr eas
ing constrain ts upon the ura nium mining in dustry. 
The presence of tho ri um i n the or e fur the r add s to 
the comple xi ty of t he sol id was tes an d liquid ef
fluents from the mi ni ng and mil li ng of uranium 
ores. Only about 15% of the to t a l radioactivity 
enter ing the mi ll in the ore l eaves i n the ye ll ow 
cake çonc en:rate ; the remaini ng 85% is di s charged 
i n the tailings . Th i s r eport examines t he cont r i
bution of thorium and its extremel y haza rdous ra 
dium isotope 228 Ra to this rad i oac tive burden on 
the environment and expresses concern for the ade 
quacy of surveillance procedures. 

Moffett, D. "Identifying the isotopes of con 
cern"; MRP/MRL 77 - 105(0P); presented Can Uran Prad 
Metall Comm Workshop on Radium , Ottawa ; Oc t. 17, 
1977. 

All too often th e radio l ogical impact of 
urani um tail ings dispos al is vi e..i ed on ly as a 
problem involving radium-226 . Howeve r , 35 oth er 
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radioisotopes are present in the uranium and tho
rium decay series. These isotopes are discussed 
briefly with a view to identifying the isotopes of 
concern, and attempts to set an order of priority 
for developing information on specific radioiso
topes. 

Moffett, D. and Tellier, M. "Uptake of radio
isotopes by vegetation growing on uranium tail
ings"; MRP/MRL 77-6(J); Can J Sail Sei; 57:4:417-
424, 1977. 

Tailings and plant tissue from four 
grass species from Elliot Lake, Ontario, were ana
lyzed for uranium, thorium, radium-226, lead-210 
and polonium-210. Except for creeping red fescue 
showing an anomalous uptake of lead-210, all four 
species showed similar uptake behaviour. Results 
and discussion are presented. 

Moffett, D. and Tellier, M. "Vegetating the ura
nium mine tailings at Elliot Lake, Ontario"; MRP/ 
MRL 77-19(J); J Sail Water Cons; 32:4:171-174; 
1977 and submitted Eco/Log Week; Feb. 1977. 

Current resea rch on the vegeta tion of 
uranium tailings at CANMET's Elliot Lake Labora
tory is outlined. A means of assessing the suc
cess of the grass caver by measuring plant yield 
and percent ground-cover is described. A survey 
of the uptake of radioactivity by grasses is in
cluded and indicates that uranium and radium-226 
are concentrated to a significant degree, but do 
not appear to present any increased danger of ra
dioactive exposure to man or environment. 

Moffett, D. and Tellier, M. "Radiological investi
gations of an abandoned uranium tailings area"; 
MRP/MRL 77-54(J); submitted J Environ Qual; Apr. 
1977. 

Abandoned uranium tailings at Elliot 
Lake, Ontario provide a continuing source of ra
dioactive water pollution. An investigation of 
one 16-ha pyrite-containing uranium tailings area 
is described. The analysis of soli d samples 
showed the activities of 226 Ra, 21 0 Pb and 2 10 Pa to 
be lower than coul d be accounted for by thei r ra
dioactive decay since di s posal. Uranium and tho
rium also had been significantly leached out of 
the tailings surface. 

Mogan, J.P., Lawson , A., Stewart, D.B. and Dainty, 
E.D. "Diesel exhaust t r eatment, present and fu
ture"; ERP/MRL 77-ll O(J); No rth Min Ann Rev ; Nov. 
24, 1977. 

This r epo r t des cr ibes br iefly present 
and advanced technology for diesel exhaust treat
ment. The significant economic penalties of in
cr easing ventilat ion ra tes led the authors t o be
lieve t hat the development of a system employing 
the optimum combinati on of advanced concepts, 
wou l d ensure that underground dieselization con
tinues t o be economically vi ab le . 

Mo gan, J. P., Stewart, D. B. and Bossert, J.A. "The 
evolution of a navel fla metrap de sign: a cas e for 
testing with more s ensitive mi xtures " ; ERP/MRL 77-



79(0P); presented Int Conf on Safety, Varna, Bul
garia; 1977. 

A device to prevent exhaust backfires 
from propagating into an external flammable atmos
phere is essential for diesel machines. A novel 
spaced-plate arrester design fulfilled all dimen
sional criteria for methane/air service, but 
failed proof-tests intended to ensure an adequate 
margin of safety. Subsequent tests indicated that 
the proof-test performance was symptomatic of a 
potential service failure. An investigation 
traced the failure mechanism to the method used to 
separate the el ement pl a tes, and sugges ted a s im
pl e corrective modification. 

Megan, J.P., Stewart, D.B. and Dainty, E.D. "Oxi
dation of the nitric oxide fraction of diluted 
diesel exhaust"; MRP/MRL 77-ll 7(R); submitted Can 
J Chem Eng; Jan. 1978. -

The oxidation of nitric oxide in diesel 
exhaust was observed on a "macro" scale by deter
mining the change in nitric oxide and nitrogen di
oxi de concentration with time for severa l exhaus t 
levels in a 50-m 3 test cell. The measured concen
tration of nitric oxide decreased in accordance 
with published rate equations, but that of nitro
gen dioxide increased at less than the correspond
ing rate. This defi ciency of nitrogen dioxide in 
the gaseous phase is attributed to entrapment by 
other exhaust constituents. 

Murray, D.R. "The influence of uranium mine tail
ings on tree gr™th at Elliot Lake, Ontario"; MRP/ 
MRL 77-80(0P); presented Can Land Reclam Assoc Ann 
Gen Meet, Edmonton; Aug. 18-19, 1977. 

A four-year study was made to detennine 
the ability of coniferous trees to aid in recla
mation of uranium tailings. White cedar, white 
spruce, jack pine, scotch pine and red pine were 
planted in vegetated and in bare tail ings. Over
all survival and growth was far below expectations 
from previous experi ence wi th grasses. 
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Pines were found to be the most suitable 
species for gr™th on uranium tail ings. A compar
ison is drawn of reclamation suitabili ty of the 
species and level of effort required for treat
ment. 

Murray, D., Webber, B. and Larocque, E. "Reclama
tion of lower Williams Lake tailings area of Deni
son Mines Limited"; MRP/MRL 78-l(J}; submitted CIM 
Bull; Aug. 1977. 
-- The reclamation of a 2-ha uranium tail
ings area is described. Total costs were $32,200 
with vegetation establishment costs at $13,700 per 
ha. This report provides a record of work for use 
in assessing the long-tenn suitability of given 
treatments. 

Stewart, D.B., Megan, J.P. and Dainty, E.D. "Die
sel emissions and mine ventilation"; MRP/MRL 77-59 
(OP); presented 46th annual rreeting and technical 
sessions, Mine Accid Prev Assoc of Ont., Toronto; 
May 25- 2 7, 19 77. 

This paper 
fundamentals, exhaust 
pipe concentrations. 
evaluation of exhaust 
cussed. A revie..i of 
trations between the 
made and suggestions 
exposure. 

s umma ri zes di ese 1 engi ne 
emissions and typical tail
Mine sampling results and an 
treatment systems are dis
changes in pol lutant concen-

tai l pipe and the mine exit is 
are given to reduce operator 

Ste..iart, D.B., Megan, J.P. and Dainty, E.D. 
"Canadian diesel experi ence"; ERP/MRL 77-89(0P); 
presented international diesel workshop, Niosh, 
Morgantown, W. Va.; Sept. 19-23, 1977. 

This report summarizes diesel engine 
fundamenta l s, exhaus t emiss ions, typi cal ta i 1 pipe 
concentrations, mine sampling results and exhaust 
treatment systems. A review is made of changes 
between the tailpipe and mine exit and suggestions 
are given to reduce vehicle operator exposure. 
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TECHNOLOGY INFORMATION DIVISION 

Dixon, Cyril "Better rails for Canadian trains"; 
MRP/TID 78-l4(J); GEOS; Summer 1978. 

CANMET scientists in cooperation with 
industry are investigation methods of improving 
wear resistance of premi um rails. This paper 
describes two methods being investi gated at 
CANMET - (l) adding alloying elements such as 
molybdenum, chromium, or vanadium to ordinary low 
carbon steel; (2) by thermomechanical treatment of 
"lean" alloy rail steels containing a small 
percen tage of alloying elements. 

Romaniuk, A.S. and MacDonald, R.J.C. "A national 
information service in mining, mineral processing 
and extractive metallurgy" ; MRP/TID 78-lO(OP); 
presented Ann Gen Meet, CIM, Vancouver; Apr. 23-
27, 1978 and submitted CIM Bull. 

This paper outlines CANMET's successful 
efforts to make optimum use of existing technolo
gical information. CANMET, wi th the nation's lar
gest research and l ibrary resources in the mi n
erals field offers through its in-house computer
ized mining file - MINTEC - technological infor
mation on mining, mineral processing and ex
tractive metallurgy. 

The Technology Information Division of 
CANMET backed by many facilities such as the li
brary, in-house and commercial data bases, and the 
combi ned expertise of more than 260 profess i anal 
staff, is able to provide answers to most en
quiries quickly and thoroughly. 

Taylor, G. "International projects expected to 
boost progress in coal industry"; TID 77-26(J); 
North Min Ann Rev; 010; Nov. 24, 1977. 

This paper outlines Canada's parti cipa
tion, through the Department of Energy, Mines and 
Res o ure es, in four coa 1 proj ects of the Inter
nat i ona 1 Energy Agency (IEA). The projects, whose 
main aim is to promote information transfer and 
technical cooperation on an international level 

are: coal economics; resource and reserve asses
sment; international technical information ex
change; and mining technology. 

Taylor, G.W. and Kanasy, E. "Special challenges 
and problems in a technical information service 
serving the mineral and energy industries"; ERP/ 
MRP/TID 78-5(0P); presented 6th Annual CAIS Con
ference, Montreal; May 10-13, 1978. 

This paper describes technical informa
tion services in energy, mining, metallurgy and 
mineral processing at Canada Centre for Mineral 
and Energy Technology (CANMET) in Ottawa. The 
discussion focusses on efforts to improve techni
cal communication to internal and external clien
tele in these fields through evolution of an all
embracing concept of information transfer in a 
research and development setti ng. Key elements of 
the information program are described, including: 
specialized machine-readable bibliographie files 
developed in-house; international technical in
formation exchange in coal; and special marketing 
problems arising from the need to serve several 
different publics inside and outside government. 
The importance of informal scientific communi
cation and interaction with the user is stressed. 

Taylor, G. "Coal: the only option?"; ERP/TID 78-
6(0P); presented Queen's University, Kingston, 
Ont.; Jan. 16, 1978. 

This paper deals wi th the factors lead
ing to the rapid re-growth of the Canadian coal 
industry. The following aspects are considered: 
characteristics of Canadian coals; resources and 
reserves; historical background; production, 
supply and demand; Canadian coal trade; 
utilization; new technologies; problems in coal 
development; mining; safety and health; manpower 
needs; transportation; environmental effects; 
government policies; and future development. 
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SECTION 3 

AVAILABLE LABORATORY, DIVISIONAL 

AND PROGRAM REPORTS 

MINERAL SCIENCES LABORATORIES 

MRP/MSL 77-l(TR). Gilmore, A.J. "The ion-ex
change removal of chloride anion from process ef
fluents - A progress report" 

MRP/MSL 77-4(TR). Mark, E. "Reference material 
CCU-l : Oetermi nation of copper-homogeneity test" 

MRP/MSL 77-S(TR). MacEachern, E. "Pakistan gra
phite" 

MRP/MSL 77-6(TR). Hole, J.C. and Craig, R.R. 
"Pakistan samples" 

MRP/MSL 77-7(TR). Oonaldson, E.M. "Reference 
material KC-l: Detennination of lead-stability 
test" 

MRP/MSL 77-14 (TR). 
ference material 
certification" 

Pugliese, R.J. "Certified re
CPB-l - Chemical analysis for 

MRP/MSL 77-lS(TR). Pugliese, R.J. 
ference material CZN-l - Chemical 
certification" 

"Certified re
analysis for 

MRP/MSL 77-l6(TR). King, A.O. "Certified refer
ence material CO-l - Chemical analysis for certi
fication of arsenic" 

MRP/MSL 77-l7(TR). Atkinson, J.A. "The determi
nation of chloride in solutions in the presence of 
cyanide, thiocyanate and carbonate" 

ERP/MSL 77-lS(TR). Bowman, W.S. "Surrrnary of OTA 
work on fireside ash deposits for CCRL" 

MRP/MSL 77-20(TR). Cameron, W.H. "Progress re-
port on wet processing of asbestos" 

MRP/MSL 77-21 (TR). Rolia, E. "Methods of ana
lyses for sulphate, for individual thiosalts, and 
for elemental sulphur produced during the oxida
tion of sulphide ores" 

MRP/MSL 77-24(TR). Hughson, M.R. "Image analysis 
studies of Nordic Lake tailings" 

MRP/MSL 77-25(TR). Farrell, O.M. "Qualitative 
infrared analysis of tailing settling slime sample 
Z, Brunswick Mining and Smelting Corporation Ltd." 

MRP/MSL 77-27{TR). Craig, R.R. "Pakistan chro
mite" 

MRP/MSL 77-28(TR). Outrizac, J.E. and Oinardo, O. 
"OTA analysis of caCJTiium sulphate" 

MRP/MSL 77-29(TR). Cloutier, J.C. and Hole, J.C. 
"Certifi ed reference material CD-l: Chemical ana
lysis for certification " 

MRP/MSL 77-32(TR). Mark, E. "Reference material 
MP-1: Oetermination of copper-stability test" 

ERP/MSL 77-38(TR). Saint-Martin, N. "Hydrochlo
ric acid leaching of an Elliot Lake uranium ore -
a prel iminary study" 

MRP/MSL 77-39(TR). Brigham, R.J. and Kilpatrick, 
M.W. "Corrosion and wear during corrvninution. 
Part 1. Effect of oxygen partial pressure" 

ERP/MSL 77-40(TR). Saint-Martin, N. "Preliminary 
laboratory HCl - acetone leach tests on an Elliot 
Lake uranium ore" 

MRP/MSL 77-41 (TR). 
ence material C0-1: 
teri za ti on" 

Hole, J.C. "Certified refer-
Chemical analysis for charac-

MRP/MSL 77-42(TR). Mark, E. "Reference material 
CZN-1: Oetennination of copper" 

MRP/MSL 77-46(TR). Rolia, E. "Analyses for sul
phate and individual thiosalts in tailing-pond wa
ter and in mill solutions from Brunswick Mining 
and Smelting, Bathurst, New Brunswick" 

MRP/MSL 77-47(TR). Hitchen, A. 
tion of zinc in zinc concentrates 
1: A review and comments on some 
for the detennination of zinc" 

"The detennina
and ores: Part 
typical methods 

MRP/MSL 77-48(TR). Hitchen, A. and Zechanowitsch, 
G. "The determination of zinc in zinc concen
trates and ores: Part III: A comparison of two 
amperometric methods" 

MRP/MSL 77-52(TR). 
infrared analysis 
1 in)" 

Farrell, O.M. "Qualitative 
of beneficiated white mud (Kao-

MRP/MSL 77-53{TR). Lucas, B.H. and Prudhomme, P. 
"Progress report on the separation of uranium from 
leach liquors by single stage deep fluidized bed 
ion exchange " 



MRP/MSL 77-54(TR). Farrell, D.M. "Qualitative 
infrared analysis of a Y, Ca carbonate hydrate 
mineral for A. Roberts, G.S.C." 

MRP/MSL 77-55(TR). Wheat, T.A. "Synthesis of 
high-quality mullite by a freeze-dry process" 

MRP/MSL 77-65(TR). Zechanowitsch, G. and MacPher-
son, D.R. "Uranium concentrates" 

MRP/MSL 77-66(TR). Zechanowitsch, G. and MacPher
son, D.R. "Uranium concentrates" 

MRP/MSL 77-68(TR). Moloughney, P.E. "Certified 
reference material CCU-l: Gold and silver ana
lysis for certification" 

MRP/MSL 77-70(TR). Mark, E. "Reference material 
CPB- l: Determi nation of copper" 

MRP/MSL 77-71 (TR). Brigham, R.J. and Kilpatrick, 
N.W. "Corrosion and wear during comminution. 
Part III - Effect of slurry density" 

MRP/MSL 77-72(TR). Zechanowitsch, G. and MacPher-
son, D. R. "Uranium concentra tes" 

MRP/MSL 77-75(TR). Zechanowitsch, G. "Uranium 
concentrates" 

MRP/MSL 77-76(TR). Zechanowitsch, G. "Uranium 
concentra tes" 

MRP/MSL 77-78(TR). Zechanowitsch, G. "Uranium 
concentrate" 

MRP/MSL 77-BO(TR). Zechanowi tsch, G. "Uranium 
concentra tes" 

MRP/MSL 77-82(TR). MacEachern, E. "Bronze from 
ISO/TC 26/SC l testing of German proposal for the 
titrimetric determination of zinc in copper al
loys" 

MRP/MSL 77-83(TR). Steger, H.F. and Desjardins, 
L.E. "Monitoring the extent of oxidation of CCRMP 
reference ores MP- l, KC-l and RU- l and concen
trates CZN-1, CPB-l and CCU-1. Initial assess
ment" 

MRP/MSL 77-86(TR). Brigham, R.J. and Kilpatrick, 
M.W. "Corrosion and wear during comminution. 
Part II. Abrasion effects" 

MRP/MSL 77-87(TR). Farrell, D.M. "Quartz par-
tiel e si ze effect on infrared spectro response" 

MRP/MSL 77-90(TR). MacPherson, D.R. 
reference material CD-l - Chemical 
certification of antimony" 

"Certi fi ed 
analysis for 

MRP/MSL 77-9l(TR) . Pugliese, R.J . "Certified 
reference material CZN-l - Chemical analysis for 
certification of zinc, iron, copper, lead, calcium 
and magnesium" 

MRP/MSL 77 - 92(TR). Harrison , V.F. "Table of con
tents (1964-77) of proceedings of annual meetings 
of the Canadian Gold Metallurgists and Canadian 
Minera l Processors" 
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MRP/MSL 77-96(TR). Brigham, R.J. and Kilpatrick, 
M.W. "Corrosion and wear during comminution. 
Part IV - Further observations of abrasion ef
fects" 

MRP/MSL 77-l02(TR). 
concentra tes" 

Zechanowitsch, G. "Uranium 

MRP/MSL 77-l03(TR). 
concentra tes" 

Zechanowitsch, G. "Uranium 

MRP/MSL 77-ll4(TR). MacPherson, D.R. and Zechano
witsch, G. "Uranium concentrates" 

MRP/MSL 77-ll5(TR) . Zechanowitsch, G. "Uranium 
concentra tes" 

ERP/MSL 77-ll6(TR). Bell, K.E. and Faye, G.H. 
"Mineral Sciences Laboratories annual progress re
port l 976-1977" 

MRP/MSL 77-ll7(TR). Rolko, V.H.E. "The determi-
nation of pentachlorophenol in drainage waters" 

MRP/MSL 77-ll9(TR). Reynolds, V.G. "Sample sub
mitted by AECB, taken from a contaminated site in 
Surrey, B.C." 

MRP/MSL 77-121 (TR) . Kelly, F.J. 
"Economie evaluation of brick 
tail i ngs" 

and Palmer, J. 
production from 

MRP/MSL 77-l22(TR). Gilmore, A.J. "The removal 
of toxic metals from chloride raffinates by preci
pitation - An interim report" 

MRP/MSL 77-l 25(TR). Pilgrim, R.F. "Mathematical 
analysis of the results of leaching tests on anor
thosite sinter for B.H. Lucas, Hydrometallurgy 
Section, Ore Processing Laboratory" 

MRP/MSL 77-l26(TR). Francis, D.J. "The disposal 
of thiosalt effluents from the Brunswick Mining & 
Smelting Corporation No. 12 mine: A preliminary 
assessment of pipeline to the sea" 

MRP/MSL 77-l29(TR). Collings, R. K. and Williams, 
A.J. "Conservation of mineral and energy resour
ces through re-cycl ing - CANMET research" 

MRP/MSL 77-131 (TR). MacEachern, E. and Fydell, J. 
"Magnesium alloy - AZ 90" 

ERP/MSL 77-l32(TR). Pilgrim, R.F. "Mathematical 
analysis of the results of statistically-designed 
hydrochloric acid leaching tests on Elliot Lake 
uranium ores for N. Saint-Martin, Hydrometallurgy 
Section, Ore Processing Laboratory. Part l: First 
order and interaction effects" 

MRP /MSL 77-133 ( TR). Farrell , D.M. "Infrared cal -
i bra ti on curves for large and small particle-size 
quartz dusts" 

MRP/MSL 77-141 (TR). Chen, T. T. "Mineralogical 
examinations of the samples used in, and the pro
ducts obtained from flotation tests" 

MRP/MSL 77-l42(TR). Rolia, E. "Interim report on 
the production of thiosalts during the grinding of 



a pyritic Zn-Pb-Cu sulphide ore from Brunswick No. 
12 mine" 

MRP/MSL 77-l44(TR). Mark, E. "Reference material 
CD-1: Determination of antimony" 

MRP/MSL 77-l45(TR). Painter, K.E. "Evaluation of 
the K-slump tester" 

MRP/MSL 77-l46(TR) . Petru k, W. "Image analysis 
of samples from Texas Gulf Sulphur Deposit, Kidd 
Creek, Ont." 

MRP /MSL 77-147 (TR). Petruk, W. "Minera l ogi cal 
examination of samples from Brunswick Mining and 
Smelting Corporation Ltd." 

MRP/MSL 77-l49(TR). Farrell, D. "Infrared ana
lysis of acid-leached clay for D. Quon; Industrial 
Minera l s Labo ra tory, CANMET" 

MRP/MSL 77-l57{TR) . Zechanowitsch, G. and Hit
chen, A. "Certified reference material BL-5 : 
Chemical analysis for certification " 

MRP/MSL 77-l58(TR). Carrière, P. "Energy dis
persive analysis on minerals from Centennial Mine, 
Manitoba" 

MRP/MSL 77-161 (TR). Berry, E.E. "Ch emical and 
physical properties of a fly-ash with an unusually 
high iron content" 

MRP/MSL 77-l63(TR). Pal mer , J. and Kelly, F.J . 
"Material and heat ba l ances for the l ime-soda sin
ter process on Canadian anorthosite" 

MRP/MSL 77 - l64(TR). Laflamme, J.H . G. "Electron 
probe analyses of synthetic Pd 22 As 9 and Pd 23 As 9 " 

MRP/MSL 77-l66(TR). Donaldson, E.M. "Reference 
materials CPB-1, CZN-1 and CCU-1: Determination 
of bismuth" 

MRP/MSL 77-l67 (TR). 
sive analysis of 
section D-1069 " 

Carrière, P. "Energy disper -
an un known mineral in polished 

MRP/MSL 77-l72(TR ). Owens , D. R. "Minera log ic al 
and elect ron micro- probe s t udi es on a speci men of 
silver j ar osi t e ore" 

MRP/ MS L 77 -l7 7( TR ). Cr ai g, R. , Lanthie r, P. and 
Moloughney , P. "Certifi ed refe re nce materia l CZN
l : Ch emical ana l ysis" 

EPR/ MSL 77- lBO(TR). Campbell, M. C. and Ingles, 
J . C. "CANMET research on processes for the treat 
men t of ur anium ores and mill effluents for im 
proved enviro nmental acceptability" 

MRP/MSL 77 - lBB(TR). Mark, E. "Reference materi-
als MP -1 and KC-1 : Determination of zinc" 

MRP/MSL 77-192(TR) . Lui,A.W. and Hoey,G.R . 
"Preliminary testing of some common metals during 
su l phides chlorination" 

MRP/MSL 77-194(TR). Ritcey, G.M., Lucas, B.H. and 
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MacKinnon, D.J. "DCOM deep ocean mining study - A 
review and comparison of routes for processing 
manganese nodules" 

MRP/MSL 77-197{TR) . Berry, E.E. and Carette, G.G . 
"Aci di c northern waters project - Progress report 
No. l " 

MRP/MSL 77-198{TR). Laflamme, J.H . G. "Electron 
microprobe analysis of isomertieite from Lake of 
Des Il es" 

MRP /MSL 77-199 (TR). Gil more, A. J. "The remova l 
of taxie metals from chloride raffinates by preci
pitation - Interim report No. 2" 

MRP/MSL 77-20l(TR). Owens, D.R. "Electron micro
probe analysis of beaverite and anglecite" 

MRP/MSL 77-20 2(TR). Mark, E. "Reference material 
SL- l: Determi nat ion of vanadium" 

MRP/MSL 77-203 (TR). Carson, D.W. "An automatic 
cont rol system for the measurement and analysis of 
electrical proper ties of semi-condu ctors " 

MRP/ MSL 77-205( TR). Ahmed, S.M. "Phot oe l ect ro
chemi cal and r edox reactions on semi-conducti ng 
sulphides. Part l : MoS 2 " 

MRP/MSL 77- 206 (TR ). Pina r d, R.G . "Image anal ysis 
of samples ty pe 'C ' ore from Te xas Gulf Sulp hur 
Depos it, Ki dd Creek, Ont ar i o" 

MRP/MSL 77- 207( TR ). Ow ens, D. R. " Electron mi cro
probe analyses of portions of a sy nthetic speci men 
of robin sonite (Pb4 Sb6 S13 ) " 

MRP/MSL 77- 209(TR) . Zechanowitsch , G. "Ur anium 
concentra te" 

MRP/ MSL 77- 210(TR) . Zechanowitsch , G. "Ur ani um 
concentra t e" 

MRP /M SL 77 - 216(TR ). Lafl amme, J .H. G. " El ect ron 
probe anal ys es of some ra re - ea r th oxides " 

MRP/MSL 77- 217 (TR). Hitc hen, A. "Graph ite coat
i ng fro m anchor s ample " 

MRP/MSL 77 - 219(TR). Owen s, D. R. "Mi nera logical 
and elec tron microprobe st ud i es of three samples 
of silver - beari ng tennantites (Originally label l ed 
as t etrahedrites) from the Timmins area of Onta
rio" 

MRP/MSL 77-220(TR). Owens , D.R. "Electron micro
probe ana l yses of arsenopyrites in specimen of ore 
from the Caribou Mine, New Brunswick" 

MRP/MSL 77-221 (TR). Ripley, L.G. "Preparation of 
some l ead-ant imony su l phosa l ts" 

MRP/MSL 77-225(TR). Petruk, W. "Image analysis 
of pyrite in samples from Denison Mines Limited" 

MRP/MSL 77-228(TR). Gilmore, A.J . "The removal 
of tox i c meta l s from ch lori de raffina tes by prec i -
pitation - lnterim report No. 3" 



MRP /MSL 77-230 (TR). Owens, D. R. "Electron micro-
probe analyses of various sulph ides and sulpho-
salts in samples from Lornex Mines Ltd." 

MRP/MSL 77-233(TR). Hi tchen, A. "Uranium concen-
tra tes" 

MRP/MSL 77-234(TR). Hitchen, A. "Uranium concen-
trates" 

MRP/MSL 77-235(TR). Hitchen, A. "Uranium concen-
trates" 

MRP/MSL 77-236(TR). Hitchen, A. "Uranium concen-
trates" 

MRP/MSL 77-237(TR). Hitchen, A. "Uranium concen-
trates" 

MRP/MSL 77-238(TR). Hitchen, A. "Uranium concen-
trates" 

MRP/MSL 77-242(TR). King , A. D. "Determination of 
chloride and hypochlorite in solutions by the sil
ver sulphide ion - selective electrode" 

MRP/MSL 77-245(TR). Owens, D.R. "Electron micro
probe analysis of radioactive phases in specimens 
of magnetite ore from Kenora, Ontario" 

MRP/MSL 77-247(TR). Haque, K.E. and MacKinnon, 
D.J. "The solubility of lead choride in organic 
solvents and the electrowinning of lead from or
ganic el ectrolytes" 

MRP/MSL 77-248(TR). Mark, E. "Reference materi
als CZN-1 and CPB-1: Determination of tin" 

MRP/MSL 77-249(TR). Laflamme, J.H.G. "Electron 
probe analyses of new palladium tellurides from 
the Stillwater complex, Montana 

MRP/MSL 77-252(TR). Collings, R.K., Kelly, F.J. 
and Palmer, J. "Technical and economic feasibil
ity of producing a dry-pressed building brick from 
iron mine tailings" 

MRP/MSL 77-257(TR). Laflamme, J.H.G. "Electon 
probe analyses of Pb-As-Bi minerals and unknown 
(Pd, Ni , As) from Stillwater, Montana" 

MRP/MSL 77-259(TR). Carrière, P. "Electron probe 
analyses of sul ph ides from Farley Mi ne, Lynn Lake, 
Manitoba" 

MRP/MSL 77-269(TR). 
"Material and heat 
process for producing 
thosite" 

Palmer, J. and Kelly, F.J. 
balances for the lime sinter 
alumina from Canadian anor-

MRP/MSL 77-272(TR). O,.,,ens, D.R. "Microscopical 
and electon microprobe studies of four samples of 
treated and untreated zinc concentrates from 
Ecstall on behal f of J. E. Dutrizac" 

MRP/MSL 77-274(TR). 0,.,,ens, D.R. "Mirieralogical 
electron microprobe and powder X-ray diffraction 
studies on three samples of fly-ash obtained from 
thermal hydroelectrical plants" 
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MRP/MSL 77-275(TR). Hitchen, A. and Zechano
witsch, G. "The detennination of zinc in zinc 
concentrates, ores and tail ings: Part II: A com
parison of a solvent extraction - EDTA titration 
method and a polarographic method" 

MRP/MSL 77-283(TR). Laflamme, J.H.G. "Electron 
microprobe analysis of a tetrahedrite from Caribou 
Mines, New Brunswick" 

MRP/MSL 77-284(TR). Laflamme, J.H . G. "El ectron 
microprobe and microscopie examination of synthe
tic AgBiSe " 

ERP/MSL 77-292(TR). Rowland, J.F. "Summary of 
X-ray diffraction investigations of fireside ash 
deposits from high-clay coals for Canadian Combus
tion Research Laboratory" 

MRP/MSL 77-293(TR). 
analyses of olivines 
Manitoba" 

Carrière, P. "Electron probe 
from Farley Mine, Lynn Lake, 

MRP/MSL 77-294(TR). Carrière, P. "Electron probe 
analyses of ore specimens from Centennial Mine, 
Flin Flon, Manitoba" 

MRP/MSL 77-297(TR). Pugliese, R.J. "Certified 
reference material CPB-1: Chemical analysis for 
certification of lead, zinc, iron and copper" 

MRP/MSL 77-300(TR). Laflamme, J.H. G. "Sample 
preparation and electron probe analysis of copia
pite from the Emery Seam, Glace Bay Mine, Cape 
Breton, Nova Scotia" 

MRP/MSL 77-301 (TR). LaflaITTTie, J.H.G. "E lectron 
microprobe analyses of tetrahedrite from Caribou, 
New Brunswick" 

MRP/MSL 77-302(TR). McCready, R.G., Rol ko, V .H. 
and Wilkins, A.L. "A feasibility study on the use 
of pentachlorophenol for controlling acid produc
tion in pyritic uranium tail ings" 

MRP/MSL 77-304(TR). Hamer, C.A. "Extraction of 
alumina from Hat Creek material coal-ash" 

MRP/MSL 77-305(TR). (Mens, D.R. "Electron micro
probe analyses of hisingerite of allanite-like 
phase" 

MRP/MSL 77-307(TR). LaflaITTTie, J.H.G. "Electron 
microprobe analysis of uranium content in zircon" 

MRP/MSL 77-309(TR). Craig, R., Graham, J. and 
Moloughney, P. "Certified reference material CPB-
1: Chemical analysis" 

MRP/MSL 77-311 (TR). Pinard, R.G. "Quanti met 
analysis of.Anaconda Caribou ore" 

MRP/MSL 77-313(TR). Owen, D.R. "Electron micro
probe analysis of galena from a hand specimen and 
from a 1 ead concentra te" 

MRP/MSL 77-314(TR). Owens, D.R. "Electron micro
probe and microscopical studies of the 1st and 2nd 
tip from superpanning of a fine-grained zinc con
centra te" 



MRP/MSL 77-315(TR). 
steel" 

Le tendre, A .A. "Sta i nl ess 

ERP/MSL 77-316(TR). Wheat, T.A. "Role of CANMET 
in the development of electrical energy storage" 

MRP/MSL 77-317(TR). Pilgrim, R.F. "Mathematical 
analysis of the results of further leaching tests 
on anorthosite sinter for B.H. Lucas, Hydrometal-
1 urgy Section, Ore Processi ng La bora tory" 

MRP/MSL 77-319(TR). Owens, D.R. "Electron micro
probe analysis of the Hg content of massive galena 
and sphalerite in a sample fran Pamour Porcupine 
Mines L imited" 

MRP/MSL 77-32O(TR). Owens, D.R. "Electron micro
probe and quantimet analyses of some of the ore 
minerals comprising a low-grade copper concentrate 
from Pamour Porcupine Mines Limited" 

MRP/MSL 77-321 (TR). Brigham, R.J. "Corrosion and 
wear during comminution - Part 6: Electrochemical 
potential dependence of abrasion" 

MRP/MSL 77-326(TR). Hoey, G.R. and Bednar, J.S. 
"Corrosion behaviour of selected stainless steel 
in leaching environments - l. Sulphuric acid" 

MRP/MSL 77-328(TR). Carrit'!re, P. "Identification 
of elsnents in radioactive grains in polished sec
tion fran Ni sa Ore, Portugal" 

ERP/MSL 77-33O(TR). Zechanowitsch, G. "Uranium 
concentra tes " 

MRP/MSL 77-331 (TR). Chen, T.T. "Electron micro
probe analyses of sphalerite from Bolivia" 

MRP/MSL 77-334(TR). Owens, D.R. "Microscopie ex
amination of a "cleaned" chalcopyrite concentrate" 

MRP/MSL 77-337(TR). Gi lmore, A.J. "The removal 
of metals from chloride raffinates by ion exchange 
- Interim report No. l" 

ERP/MSL 77-339(TR). Saint-Martin, N. and Haque, 
K.E. "Hydrochloric acid leaching of an Elliot 
Lake uranium ore - A preliminary study" 

MRP/MSL 77-341 (TR). Laflamme, J.H.G. "Electron 
microprobe analyses of tetrahedrite/tennantite 
from Caribou, N.B. 

MRP/MSL 77-343(TR). Pilgrim, R.F. "Mathematical 
analysis of tests on high temperature chlorination 
of complex sulphide ores for H.W. Parsons" 

MRP/MSL 77-345 (TR). Owens, D. R. "Electron micro
probe analysis of meta-aluminite" 

MRP/MSL 77-346(TR). (Mens, D.R . "Electron micro
probe analyses of sulphides and a sulphosalt in 
ore specimens from the Caribou Mine, N.B." 

MRP/MSL 77-349(TR). Owens, D.R. "Electron micro
probe analyses of tetrahedrite in ore specimens 
from the Caribou Mine, N.B. 11 
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MRP/MSL 77-354(TR). Carrière, P. "Microprobe 
analysis of ore specimen from Farley Mine, Mani
toba" 
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George, A.E. "Changes in the asphaltenes of Atha
basca bitumen during hydrocracking" 
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George, A.E. and Sawatzky, H. "Hydrocracked Atha
basca bitumen as a potential source of benzene, 
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ERP/ERL 77-l20(IR). Sawatzky, H., Ternan, M. and 
George, A. E. "Investigation of ni trogenous com
ponents in th ermal ly hydrocracked heavy gas oil 
treated with various catalysts" 
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arc furnace" 
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of heavy oils on high pressure hydro.genation" 

ERP/ERL 77-125(TR). Herrmann, W.A.O. "An apprai
sal of the possibilities for the manufacture of 
liquid fuels from coal as viewed from past exper
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"Sulphur retention in ash during the combustion of 
Gascoyne lignite in a pilot-scale research boiler" 

ERP/ERL 77-130(IR). Smiley, G.T., George, A.E. 
and Sawatzky, H. "Development of a chromato-
graphie procedure and identification of compounds 
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"Cyclic performance tests on the blue-ray BFM 0.75 
warm-air heating system" 
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and Denis, J.M. "Thermal hydrocracking of topped 
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MRP/MRL 77-49(TR). Gyenge, M. "Pit slope project 
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tests. To be published as part of the Pit slope 
manual" 
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MRP/MRL 77-52(TR). Gyenge, M. "Pit slope project 
1972-77, Supplement 3-4, Selected soil tests. To 
be publ ished as part of the Pit slope manual" 
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preparation. To be published as part of the Pit 
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MRP/MRL 77-56(TR). Knight, G. "Guide to gravi-
metric sampling with quartz analysis in mines" 
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tamination " 

MRP/MRL 77-68(TR). Herget, G. "Structural geology 
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J.A . D. and Moga n, J . P. "Gravimetric correlation 
of an inl ine smokemete r on a direct-injection 
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and Mogan, J.P. "A comparison of duty cycle and 
steady-state emissions for a derated direct-in
jection engine" 
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"Case histories of slope failures at Gibraltar 
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Alberta University; Dept. of Civil Engineering; 
"Case histories of slope failures at Bethlehem 
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Contract OSP3-0006 - 114 p 6 fig.- $10.00 
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Contract OSP3-0006 - 34 p - $2 .00 
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Contract OGRl-0372 - 344 p - $10.00 

Alberta University; Dept. of Civil Engineering; 
"Pit slope project - Technical report, year 3, 
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Contract OSV3-0295 - 281 p - $6.00 

Alberta University; "Pit slope project - Final 
report, year 3" 
Contract OSV3-0295 - 27 p - $2.00 

Alberta University; Dept. of Civil Engineering; 
"Probabilistic studies of slope failures at Gi
braltar & Bethlehem Mines" 
Contract OSQ5-0012 - 201 p - $6.00 

Alberta University; Dept. of Civil Engineering; 
"Pit slope project - Technical report, year 4, 
clause 4b" 
Contract OSQ5-0012 - 302 p - $8.00 

Al umi num Company of Canada Li mited; "Pe tro l eum 
coke - Supply, demand, cost 1975-1990 & technical 
& economic appraisal of pure electrode coke by 
solvent refining of Canadian coals" 
Compiled by Gagnon, C., Hollingshead, E.A., 
Rhedey, P.J. & Topper, A. 
Contract OSQ76-00156 - 67 p - $2.00 

Arizona University; " Pit s l ope economi c s tudy: 
Computer program user's .. Benefit cost model, 
BNCST, Vers. II" 
Contract OSV3 - 027l - 168 p - $4.00 

Arizona University; "Pit slope economics study: 
Computer program user's guide . . Financial risk 
analysis model INRISK, Vers. II" 
Contract OSV3-027l - 124 p - $4 .00 

Arizona University; "Pit slope economics study: A 
final progress report 73-33" 
Compiled by Kim, Y.C. and O'Neils, T.J. 
Contract OSP2-0028 - 218 p - $6 .00 

Arizona University; "A benefit-cost model for the 
pit slope economic study" 73-15 
Compiled by Kim, Y.C., Upadhyay, R.P. and O'Neill, 
T.J. 
Contract OSP2-0028 - 88 p - $2.00 

Australian Rock Engineering Consultants; "Draft 
appendix - Basic statistical methods fôr proposed 
open pit design manual" 
Contract OSV-0270 - 45 p - $2.00 

Austral ian Rock Engineering Consultants; "Draft 
design - Appendix I - Design of rock slopes •.. 
Plane shear failure mode" 
Contract OSV3-0270 - 52 p - $2.00 

British Columbia University; "The geology & struc
ture of the Granite Lake instrumentation site & 
their s ignificant .••• " 
Contract OSP3-0005 - 68 p - $2.00 

British Columbia University; Dept. of Mineral Eng. 
"Draft chapter on slope stability monitoring" 
Contract OSP3-0005 - 159 p - $4.00 

British Columbia University; Dept. of Sail 
Science; "Pedological inventory of three sulfide 
mine areas in southwestern B.C." 
Contract OSQ5-0015 - 196 p - $6.00 

British Columbia University; Dept. of Sail 
Science; "Sulfide mine wastes of southwestern 
B.C. - Interim report " 
Contract OSV3-0313 - 122 p - $4 .00 

British Columbia University; Dept. of Sail 
Science; "Pedological inventory of three sulfide 
mine areas in B.C." 
Contract OSQ5-0015 - 204 p - $6 .00 

Calgary University; Physics Dept.; "A report 
Study to determine chemical & phys ical stability 
of barium/radium sulphate sludges under varying 
candi tians" ..... 
Contract OSU76-00147 - 34 p - $2.00 

Call, Richard D.; "l"ethod of computing the minimum 
resistance step path for rock slope design" 
Contract OSV4-0l08 - 20 p & 3 fig. - $2.00 

CANEX Placer Ltd.; "ENDAKO groundwater study -Co
operative B level pit slope stability project 
72-77" 
Contract OSP2 -0033 - 96 p - $2.00 



Cominco Ltd.; "Evaluation of the Cominco hydro
metallurgical lead process for the recovery of 
lead from a pyritic low-grade l ead concentrate" 
Contract 0SQ76-00l29 - 90 p - $2.00 

Conspec Controls Ltd.; "Study & development of a 
system for the continuous monitoring Under
ground mi ne envi ronment" 
Contract 0SQ5-0042 - 291 p - $8 .00 

Dames & Moore; "Suppl ement 5-l - Stability analy
sis & computer programs - Vol. 2, Appendices I, II 
& III" 
Contract 0SQ4-0l63 - 334 p - $8 .00 

Dames & Moore; "Supplement 5-l - Stability analy
sis & computer programs - Vol. 3 , Appendixes IV & 
V" 
Contract 0SQ4-0l63 - 381 p - $8.00 

Dames & Moore; "Preliminary ultimate open pit mine 
design of Shillartin Mining Co. Ltd. 's Valerie de
posit" 
Contract 0SQ5-0013 - 45 p - $2.00 

Dames & Moore; 11 Program LS 3 - A computer mode l to 
predict the free-standing height of backfill in 
pillar recovery operations" 
Contract 0SQ76-00ll3 - 125 p - $4.00 

Dames & Moore; "Program LS 3 - A computer mode l to 
predict the free-standing height of backfill in 
pillar recovery operations - Program refinement 
and case studies" 
Contract 0SQ77-00142 - 133 p - $4.00 

Dames & Moore; "Permafrost considerations for mine 
waste embankments in Canada" 
Contract 0SQ5-0013 - 25 p - $2.00 

Dames & Moore; "Laboratory testing of cast-in
place rock anchors - Report 2" 
Contract 0SR3-0019 - 54 p - $2.00 

Dames & Moore; "Field testing of cast-in-place 
rock anchors" 
Contract 0SR3-00l9 - 76 p, l plan - $2.00 

Dames & Moore; "Addendum to data presentation in 
the minera l indus ty" 
Contract 0SR3-0019 - 48 p, l plan - $2.00 

Dames & Moore; "Data presentation in the mineral 
indus t ry" 
Contract 0SR3 -0019 - 25 p - $2.00 

Dames & Moore; "A guide to the appraisal & evalu
ation of the impact .. open-pit mining complex .. 
environment" 
Contract 0SV3-0305 - 96 p - $2 .00 

Dames & Moore; "Design appendix for the 3-D wedge 
failure mode" Comp iled by the Advanced Technology 
Group 
Con tract 0SV3-0305 - 136 p - $4 . 00 

Dames & Moore; "Supplement on buttresses & retain
ing walls - final draft" 
Contract 0SQ4-0l63 - 171 p - S4.00 
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Dames & Moore; "A study of ventilation strategies 
for uranium mines" 
Contract 0SQ76-00112 - 114 p, 23 plates - $4.00 

Dames & Moore; "A s tudy of water infus ion prac
ti ces in coal mines with particular reference to 
methane control for possible application in Can
adian coal mines" 
Contract 0SQ76-00138 - 142 p - $4.00 

Dames & Moore; "Contra l of methane roof 1 ayeri ng 
in mi ne roadways" 
Compiled by Dames & Moore and H.G. Stephenson, 
(Mining Consultants) Ltd. 
Contract 0SQ77-00l79 - 3 fiche - $6.00 

Dominion Bridge Co. Ltd.; "The heat affected zone 
toughness of microalloyed steels"; Compiled for 
Noranda Research Centre 
Contract 0SQ76-0001 - 70 p - $2.00 

Dominion Foundries & Steel Ltd.; "Low temperature 
toughness properties of selected low alloy cast 
steels" 
Contract 0SQ76 -00167 - 112 p - $4.00 

Ecole Polytechnique; "Ebauche des sections sur la 
télémétrie et le traitement des données"; 
Compiled by 0'Shea, M.J. 
Contract 0SP3-0012 - 106 p - $4.00 

Ecole Polytechnique; "Projet sur la stabilité des 
talus 7277 - Sous-projet - Mesures & surveillance 
des talus (Monitoring)" 
Con tract 0SP3-0012 - 159 p - $4 . 00 

Ecole Polytechnique; "Projet sur la stabilité des 
talus Mesures et surveillance - Installation d'un 
poste de télémesure" 
Compiled by 0'Shea, M. J. 
Contract 0SP3-0012 - 14 p - $2.00 

Ecole Polytechnique; "Projet sur la stabilité des 
talus -Mesures & surveillance - Rapport final" 
Compiled by 0'Shea, M.J. 
Contract 0SP3 -001 2 - 63 p - $2 .00 

Ecole Polytechnique; "Pit slope project 72-77 -
Shear strength & deformability of filled indented 
joints - Final" 
Contract 0SV3-0304 - 75 p - $2. 00 

Ecole Polytechnique; "Pit slope project - Testing 
for slope design Draft chapter 2.3, Shear 
strength & defonnation" 
Co ntract 0SP2-0079 - 72 p - $2.00 

Ecole Polytechnique; "Pit slope project 72-77 -
Task (d) - Testing for field design properties of 
the rock fonnations" 
Contract 0SP2-0079 - 87 p - $2.00 

Ecole Polytechnique ; "Pit slope project - Testing 
for field design properties of the rock forma
tions" 
Contract 0GRl-0379 - 164 p - $4.00 

Elliot Lake Centre; "Feasibil ity study for an oc
cupational health & safety research centre at 



Elliot Lake, Ont., for uranium production" 
Compiled by Greig, G.A., Harris, R.A., Kidd, W.M. 
and Zahary, G. 
Contract OSQ77-00032 - 125 p - $4.00 

Friedrich, R.D.; "Fluidized bed combustors for 
coal drying"; 
Compiled by Friedrich, F.D., Lutes, L.G. and 
Wheeler, C.M. 
Contract OSQ76-00028 - 16 p - $2.00 

Fuels Research Centre, CANMET; "A guide for eval
uating coal properties which affect combustion" 
Compiled by Mitchell, E.R., Friedrich, F.D. and 
Lee, G. K. 
Contract IC 318 - 68 p - $2.00 

Gaspé Copper Mines; "Rapport final du projet de 
stabilité des pentes de la fosse 28 du Mont Copper 
à Murdochville" 
Contract OSV4-0069 - 25 p - $2.00 

Gaspé Copper Mines; "Rapport final de la section 
conception" 
Contract OSV4-0069 - 125 p - $4.00 

Geomine Ltée.; "Surveillance des mouvements des 
parois de la mine à ciel ouvert de Gaspé Copper au 
moyen de pendu 1 e inverse" 
Contract OSR3-0047 - 34 p, 4 plans - $2.00 

Golder, Brawner & Assoc.; "Part I - Influence of 
groundwater on slope stability investigation & 
evaluation" 
Contract OlGR-0374 - 218 p - $6.00 

Golder, Brawner & Assoc.; "Part II - Influence of 
groundwater on slope stability - Principles, 
methods & design of rock slope drainage" 
Contract OlGR-0374 - 168 p - $4.00 

Golder, Brawner & Assoc.; "Part III - Use of Art
ificial support for rock slope stabilization" 
Contract OlGR-0374 - 108 p - $4.00 

Golder, Brawner & Assoc.; "Cooperative B-level pit 
slope stability project - Groundwater task - Fi
nal" 
Contract OSP3-0008 - 112 p, 22 fig. - $4.00 

Golder Associates; "Pit slope project - Yr. 3 -
Second draft - Groundwater chapter" 
Contract OSV3-0299 - 120 p - $4 .00 

Go 1 der Associa tes; "Yr. 3 - Groundwater chapter -
Draft of 4 - Hypothetical groundwater case study" 
Contract OSV3-0299 - 48 p - $2 .00 

Gregory Geoscience Ltd.; "Inventory of Canadian 
mine wastes based on LANDSAT images & supplemen
tary data" 
Contract OSQ5-0040 - 49 p, 2 maps - $4.00 

Gregory Geoscience Limited; "Appendix A - Data 
sheets for inventory of Canadian mine wastes" 
Contract OSQ5-0040 - 400 p - $10 .00 

Gregory Geoscience Limited; "Appendix B - Map 
sheets for inventory of Canadian mine wastes" 
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Contract OSQ5-0040 - 218 p - $6.00 

Gregory Geosci ence; "An assessment of the poten
ti al use of remote sensing - Monitoring mine waste 
dumps - Vol. I - Development of techniques" 
Contract OST4-0150 - 67 p - $2.00 

Gregory Geoscience; "An assessment of the poten
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Is it pertinent to an industry problem? Yes ___ No __ _ 
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Comments ------------------------
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A complimentary copy of the Mines Memo describing CANMET research 
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