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INTRODUCTION 

This report is a further contribution to the series of 

bibliographic bulletins of information on high-temperature condensed-

states research that have been published as Mines Branch Information 

Circulars since March 1960, on behalf of the Sub-Commission on 

Condensed States of the Commission on High Texnperatures and 

Refractories of the International Union of Pure and Applied Chemistry. 

Hitherto the successive reports have covered quarterly periods; however, 

owing to the absence of the author in Paris last June and July attending 

the meetings of the International Union of Pure and Applied Chemistry, 

the present document covers a six-month period, namely from April 1, 

1965 to September 30, 1965, and gives details of work published in 

Canadian scientific and technical journals during that period. It is the 

intention to resume quarterly publication of subsequent issues of these 

bibliographies. 

At the . above-mentioned meetings in Paris, several 

decisions were taken that will be of interest to the recipients of these 

bibliographies. Hitherto, the Commission on High Temperatures and 

Refractories, consisting of two Sub-Commissions, viz., one for Condensed 

States and one for Gaseous States, has been a part of the operation of the•  

Inorganic Chemistry Division of the Union. Each Sub-Commission has 

issued regular bibliographies appropriate to its own interests. That for 

the 'Gaseous States Sub-Commission has been prepared entirely by 
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Professor Leo Brewer of the University of California and published by the 

National Bureau of Standards, Washington, on behalf of IUPAC. Insofar as 

the Condensed States Sub-Commission is con.cerned, national contributions, 

of which this report series is one, have been prepared for a considerable 

group of countries. These have been consolidated and issued by Dr. J. J. 

ts 
Diamond of NBS for the Western hemisphere and by Dr. Marc Foex of the 

Centre Nationale de la Recherche Scientifique of France for the European 

area. It was felt at Paris that the interests of the Gaseous States Sub-

C.ommission, being related to high-temperature gas kinetics and to the 

chemistry of plasma phenomena, were more appropriate to the activities 

of the Physical Chemistry Division of the Union. The suggestion was there-

fore made that this Sub-Commission secede from the Inorganic Chemistry 

Division and, with the approval of the Council of the Union, become a 

Commission in its own right attached to the Physical Chemistry Division. 

The Condensed States Sub-Commission would then also become a Commission 

in its own right but still attached to the Inorganic Chemistry Division. 

The publication of the Bibliographies would continue as 

heretofore. That for the Gaseous State would be expanded to include all 

relevant work on plasma phenomena, while that for the Condensed State 

would be expanded to cover relevant high-temperature work on the liquid 

state  e. g. , work on fused salts or on slag-rnetal equilibria, etc, , where 

the work is conducted within the temperature limits hitherto adopted as 

being srepresentative of "high temperature". There may be slight changes 

in the names of these two new Commissions but their functions in the 
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preparation of these bibliographies and in sponsoring relevant symposia 

Will continue as up to the present. 

Any further information concerning these bibliographies, or 

any of the other IUPAC activities, can be obtained from the compiler of 

this report at this address: 

Dr. Norman F. H. Bright, 
Mineral Sciences Division, 
Mines Branch, 
Department of Mines and Technical Surveys., 
555 Booth Street, 
Ottawa 4, Ontario, Canada. 

Anyone not now receiving these reports who wishes to do so, anyone who 

would like to receive the anal.agous documents referring to the gaseous 

state and to plasma phenomena, and anyone who currently receives these 

bibliographies but to whom they ,  are no longer of interest, is requested to 

advise the compiler accordingly so that the appropriate changes may be 

made in the relevant mailing lists. 

The compiler would very much appreciate being advised of 

any work published in Canadian journals, and lying within the scope of these 

bibliographies, that has escaped his notice, in order that such work may 

be mentioned in a subsequent issue of these Information Circulars. 
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International Union of Pure, and Applied Chemistry 
Commission on High Temperatures and Refractories 

Sub-Commission on Condensed States 

Bibliography (April 1 to September 30, 1965) 
for Canada 

collected by Dr. Norman F .H. Bright, Mines Branch, Ottawa. 

. Devices for achieving temperatures above 1500°C 

Applications of Plasma Technology in Extractive Metallurgy. 
I. H. Warren and H. Shimizu (Department of Metallurgy, University 
of British Columbia, Vancouver, B. C.). 
Cana& Min. Met. Bull., 58 [637] , 551-560 (1965). 

B. Devices  for  measuring an d controlling temperatures above  1500°C  

Nil 

C. Devices for physical measurements at temperatures above 1000°C  

Use of a Shock Tube in the Study of High-Temperature Gas Reactions. 
V.V. Rao, D. Mackay and O. Trass (Department of Chemical 
Engineering, University of Toronto, Toronto, Ontario). 
Canad. Journ. Chem. Engg., 43 [4] , 183-186 (1965). 

D. Properties, at temperatures below 1000°C, of materials that melt  
above 1500°C 

a, Metallic Ma;terials 

1. The Story of Metals: X. Development from Meteoric Iron 
to Cast and Wrought Iron. 
R. Grove's. 
Cana& Min:. Journ., 86 [6] , 88 - 90 (1965). 

2. The Story of Metals: XI. The Art of Steeimaking. 
R. Groves. 
Canad. Min. Journ., 86  [71, 58-60 (1965). 
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3. The Story of Metals: XII. Through Forging and Casting to 
the Evolution of the Blast Furnace. 
R. Groves. 
Canad. Min. Journ., 86 [8] , 94-98 (1965). 

4. Characteristics and Applications of High-Density Tungsten-
based Composites. 
E. I.  Larsen and P. C.  Murphy (Mallory Metallurgical 

Company, Indianapolis, Indiana, USA). 
Cana& Min. Met.  Bull.,  58 [636] , 413-421 (1965). 

S.  Nickel-Chromium White Irons for Abrasive Service. 
P. J. Provias (International Nickel Company of Canada 

Limited, Toronto, Ontario). 
Cana& Min. Met.  Bull.,  58 [641] , 923-930 (1965). 

6. The Chernisorption of Nitrogen on Polycrystalline Tungsten 
Wires. 
L. J. Rigby (Radio and Electrical Engineering Division, 

National Research Council of Canada, Ottawa, 
Ontario). 

Canad-Journ. Phys. , 43 [4], 	532-546 (1965). 

7. The Adsorption and Replacement of Hydrogen on Poly-
crystalline Tungsten. 
L. J. Rigby (Radio and Electrical Engineering Division, 

National Research Council of Canada, Ottawa, 
Ontario). 

Cana& Journ. Phys.,  43 [6] , 1020-1035 (1965). 

8. The Sigma Phase and its Metallographic Identification by 
Type 310 Stainless Steel. 
R. Roberge and V. B.  Lawson (Chalk River Nuclear 

Laboratories, Atomic Energy of Canada Limited, 
Chalk River, Ontario). 

Atomic Energy of Canada Limited Report AECL-2234, 

( 45  PP.). 

9. Hydrogen Distribution in Oxidised Zirconium Alloys by 
Autoradiography. 
C. Roy (Chalk River Nuclear Laboratories, Atomic Energy 

of Canada Limited, Chalk River, Ontario). 
Atomic Energy of Canada Limited Report AECL-2085, 
(18 pp.). 
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10.  The Behaviour of Zirconium Alloys in Santowax OM Organic 
Coolant at High Temperatures. 
A. Sawatzky (Whiteshell Research Centre Nuclear Laboratories, 
Atomic Energy of Canada Limited, Manitoba). 
Atomic Energy of Canada Limited Report AECL-2118 (44 pp.). 

b. Non-metallic Materials 

1. The Crystal Dynamics of Uranium Dioxide. 
G. Dolling, R. A. Cowley and A. D. B. Woods (Chalk River 

Nuclear Laboratories, Atomic Energy of Canada Limited, 
Chalk River, Ontario). 

Cana& Journ. Phys. , 43 [8] , 1397-1413 (1965), 

Z. Adsorption of Dehydroabietylamine Acetate on Quartz and 
Hematite. 
N. Nemeth and T. Salman (McGill University, Montreal, 

Québec). 
Canad. Met; Quart., 4 [1] , 75-86 (1965). 

3. Thermal Expansion, Gruneisen Parameter, and Temperature 
Dependence of Lattice Vibration Frequencies of Aluminum 
Oxide. 
Alois Schauer (Division of Applied Physics, National Research 

Council.of Canada, Ottawa, Ontario ). 
Cana& Journ. Phys. , 43 1-4] , 523-531 (1965). L 

c. Mixed Materials, 

1. Applications of Oxide-Dispersion-Strengthened Aluminum 
Alloys in Organic-Cooled Power Reactors. 
D. G. Boxall and D. J. C. Fleming (Canadian General Electric 

Company Limited, Civilian Atomic Power Division, 
Peterborough, Ontario). 

Cana& Min. Met.  Bull., 58 [636] , 407-412 (1965). 

Z. A Study of Oxide Film Breakdown on Zirconium Alloys by 
Capacitance Measurements. 
B. Cox and R. W. Ball (Chalk River Nuclear Laboratories, 

Atomic Energy of Canada Limited, Chalk River, Ontario). 
Atomic Energy of Canada Limited Report AECL-2144, 
( 2 7 PP.). 
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E. Properties , at temperatures above 1000°C, of materials that rrxelt 

above 1500°C 

a. Metallic Materials 

Weldability of Titanium and Titanium Alloys. 
K. Winterton (Physical Metallurgical Division, Mines Branch, 
Department of Mines and Technical Surveys, Ottawa, Ontario). 

Mines Branch Technical Bulletin TB 71, April 1965, Department 
of Mines and Technical Surveys, Ottawa. 

b. Non-Metallic Materials 

1. The Electrical Resistance of Fluidized Beds of Coke and 
Graphite 
W. Graham and E. A. Harvey (Division of Applied Chemistry, 

National Research Council of Canada, Ottawa, Ontario). 
Canad, Journ. Chem.. Engg., 43 [3] , 146-149 (1965). 

2. Observations on the Thermal Conductivities of Certain 
Partially-Reduced Ceramic Oxides. 
J. E. May and R. M. Stoute (Chalk River Nuclear Laboratories, 

Atomic Energy of Canada Limited, Chalk River, Ontario). 
Atomic Energy of Canada Limited Report AECL-2169 (49 pp.). 

3. The Longitudinal and Diametral Expansion of Uranium Dioxide 
Fuel Elements. 
M. J. F. Notley, A. S. Bain and J. A. L. Robertson (Chalk 

River Nuclear Laboratories, Atomic Energy of Canada 
Limited, Chalk River, Ontario). 

Atomic Energy of Canada LiMited Report AECL-2143 (25 pp.). 

c. Mixed Materials - Nil 

F. Properties, at temperatures above 1000°C. of materials that melt 
below 1500°C 

a. Metallic Materials 

1. The Story of Metals: VIII. Copper. 
R. Groves. 
Cana& Min. Journ., 86 [4] , 96-97 (1965). 

2. The Story of Metals: IX. Metals for Money and for War. 
R. Groves. 
Canad. Min. Journ.., 86 	[5] , 90-91 	(1965). 
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b. Non-metallic Materials 

1. Refinement of the Crystal Structure of p-Mg
2 
 P 

2  07 
 . 

Crispin Calvo (Department of Chemistry, McMaster 
University, Hamilton, Ontario). 

Canad. Journ. Chem. , 43 [5] , 1139-1146 (1965). 

2. The Crystal Structure and Phase Transitions of 13-Zn 2P 207 . 
Crispin Calvo (Department of Chemistry, McMaster 

University, Hamilton, Ontario). . 
Cana& Journ. Chem. , 43  [s], 1147-1153 (1965). 

3. Expérimental  Investigation of Chalcocite; Annealing and 
Plastic Deformation at Elevated Temperatures. 
Raymond Davies (Department of Geological Sciences, McGill 

University, Montreal, Québec). 
Canad. Journ. Earth Sci. , 2 [2] , 98-117 (1965). 1— 

4. Application of bifferential Thermal Analysis to the 
Dissociation of Mn0

2 
and Mn 0 

2 3 .  
T. Matsushima and W. J. Thoburn (Department-of Metallurgy 

• 	and Materials Science, University  of Toronto, Toronto, 
Ontario). 

Cana& Journ. Chem. , 43 	[6] , 1723-1728 (1965). 

5. Temperature Effects in the Photoconductivity of High-
resistance Cu

2 
 O. 

F. L. Weichman and B.C. McInnis (Department of Physics, 
University of. Alberta, Edmonton, Alberta). 

Canad..Journ. Phys. , 43 [4]-, 507-522 (1965). 

c. Mixed Materials - Nil 

G. Phase Equilibria 

1. The Thermodynamic Properties and Phase Diagram of the Gold-
Cadmium System by the Isopiestic Method. 
L. J. Bartha and W. A. Alexander (Division of Applied Chemistry, 

National Research Council of Canada, Ottawa, Ontario). 
Cana& Journ. Chem. , 43 [8] , 2319-2327 	(1965). 

Z. The System Bismuth-Cadmium-Mercury. 
A. N. Campbell and E. M. Kartzmark (Chemistry Department, 

University of Manitoba, Winnipeg, Manitoba). 
Cana& Journ. Chem. , 43 [7] , 1924-1928 (1965). 
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3. Native Metals in the Muskox Intrusion. 

J. A. Chamberlain, C. R. McLeod, R. J . Traill and G. R. Lachance 
(Geological Survey of Canada, Department of Mines and Technical 
,Surveys, Ottawa, Ontario). 
Cana& Journ. Earth Sci. , 2 [3] , 188-215 (1965). 

4. Phase Transformations in TiNi. 
D. D. Doutovich and G. R. Purdy (Department of Metallurgy and 
Metallurgical Engineering, McMaster University, Hamilton, Ontario). 
Cana& Met. Quart., 4 [2] , 129-143 (1965). 

S. The Transformation in Zirconium-Niobium Alloys (with an Appendix 
on Thermocouple Alloying with Zirconium). 
A. G. McMullen and J. Gordon Parr (Department of Engineering 

Sciences, University of Windsor, Windsor, Ontario). 
Canad. Met. Quart.,  4 [2] , 117-128 (1965). 

6. Some Observations on the System Muscovite-Paragonite. 
Alastair W. Nicol and Rusturn Roy (Materials Research Laboratory, 

Pennsylvania State University, University Park, Pa,, USA). 
Canad. Journ. Earth Sci. , 2 [4] , 401-405 (1965). 

H. Reactions at temperatures above 1000°C  

1. The Hydrogen Reduction Kinetics of Molybdenum Oxides. 
J. von Destin.on-Forstma.nn (Eldorado Mining and Refining Limited, 

Ottawa, Ontarj.o), 
Cana& Met. Quart. , 4 [1] , 1-12 (1965). 

2. A anetic Study of the Regeneration of a Dehydrogenation Catalyst. 
Harold S. Mickley, John W. Nestor, Jr. and Leonard A. Gould 
(Massachusetts Institute of Technology, Cambridge,  Mass.,  USA). 
Canad. Journ. Chem. Engg„ , 43 [2] , 61-68 (1965). 

3. Calcination of Fluid Coke in an Electrically-Heated Fluidized Bed. 
J. L. Paquet and P. B. Foulkes (Aluminum Company of Canada 

Limited, Arvida, Québec.) 
Cana& Journ. Chem. Engg. , 43 [2] , 94-96 (1965). 

4. The Effect of Calcium Carbonate on the Reducibility of Iron-0,dde 
Agglomerates. 
P. K. Strangway and H. U. Ross (Department of Metallurgy and 

Materials Science, University of Toronto, Toronto, Ontario). 
Cana& Met.  Quart.,  4 [1] , 97-111 (1965). 
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4. 	Carbothermic Reduction of Alumina - A Thermodynamic Analysis. 
Wayne L. Worrell (Lawrence Radiation Laboratory, University 

of California, Berkeley, California, USA). 
Canad. Met. Quart., 4 [1] , 87-95 (1965). 

NFHB:vn 



1080 	 DISCUSSIONS 

THE OCCURRENCE OF TELLURIDE MINERALS A7' THE 
ACUPAN GOLD MINE, MOUNTAIN PROVINCE, 

PHILIPPINES* 

Sir: The paper by Callow and Worley (v. 60, No. 2, p. 251-268) is an 
interesting account of the gold-bearing veins of the Aeupan gold mine., 
Philippine Islands. My comments concern the statements made on p. 267 on 
temperatures of fort nation. The authors make several temperature estimates 
but give no detail for such estimates. Tltey provide little basis for these 
estimates except for the reference to Edwards' 'Textures of the Ore Minerals 

• Crcmvn copyright reserved. 
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and their significance" (9). Without denying the usefulness of this textbook, 
'much of the mineral stability data in it is considerably out of date. I will try 
to modify some of the temperature estimates by citing more recent findings 
and clarifying so nie misleading statements in Edwards' text. 

1. The authors state that, in one instance, the former presencc.  of pyrrhotite 
within pyrite indicates a formation temperature of  •  about 600° C. This is 
completely without foundation (1, 11, 17). Furthermore, they s.  tate that the 
marcasite present has, "completely" replaced early pyrrhotite. How can 
they tell that pyrrhotite was there at all ? 	 • 	 . 

2. The authors also state that, in other veins, the "absence" of pyrrhotite, 
coupled with the presence  of  sphalerite containing exsolved chalcopyrite, 
indicates that the initial deposition' temperature was below  600°  C  but  above 
350-400° C. There is no justification for giving the upperlimit, as chalcopy .- 

• rite can exist in solid solution in sphalerite at least up to 666° C (16). The 
lower limit represerits, the exsolution temperature quoted by Edwards . (9, 
p. 98) who, in turn, quoted Buerger (4). Since this work was done in 1934, 
this  minimum  exsolution teinperature should possibly be treated with caution.' 

3. The erroneous idea that anisOtropic calaverite is the low-temperature 
form deposited below 184° C is derived from 'Edwards (9, p. 154) who had 
quoted Borchert (3). Borchert's conclusions were based on observing the 
disappearance of lamellae. in "cal.:?-erite" when heated to 184° C. He was of 
the opini6n that high-temperature calaVerite "Original-a-Calavetit" had in all 
cases converted to the low-temperattire form "Primârer-p-Calaverit" which 
he  equated with krennerite. Thus if Callo.w and .Worley have, the "low-
temperature" form, according to Borchert, they have krennerite  I  However, 
both calaverite and krennerite are anisotropic and it  lias  been clearly demon; 
strated that Borchert was wrong in his conclusions (19, 18). Such lamellae 
as Borchert described have not been found in calaverite by other workers, but 
I have recently found them in krennerite. This, together with other experi-
Mental work  on the stability fields of calaverite and krennerite, is reported 
elsewhere (5, 6). 

4. Another error coming .from Edwards (p. 155) refers to the "anomalous" 
anisotropism of hessite indicating that it formed above 149° C. Edwards had 
quoted Stillwell (15), who, however, never called it "anornalonsly" anisotropic 
but had referred to it as an aniSotropic inineral with  intermittent and confused 
lamellar twinning. Stillwell referred to Borchert (2) who had reported 
that the anisotropisni of hessite disappeared when heated to 150° C. Hessite 
cannot be "anomalously" anisotropie because the roorn-temperature.polymorph 
is not isotropic. Synthetic hessite was determined to be 'orthorhombic (.14) 
and, more recently, natural hessite was  determined  to  be monoclinic (10). 
Fruell suggested that the synthetic hessite, ,which had been synthe.sized.above 
the hessite (low) „="-. hessite (intermediate) . transition,  may  have been twinned 
resulting in additional symmetry and an apparently larger cell. The confused 
lamellar twinning commonly observed in hessite may be due to this transition, 
which was more recently reported by Kracek and Rowland' (12) to be 145° C 
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in the Ag-Te system. However, phase relations are far more complicated in 
the gold-silver tellurides (5, 7, 13). 

5. The best indication for a maximum temperature of formation at the 
Acupan gold mine may be the reported association of arsenopyrite and pyrite. 
This would indicate that either or both minerals formed below 491 ± 12° C (8). 

Loins J. CABRI 
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