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minerals under standard ignition conditions. The fortuitous presence of

fluxing agents, such as calcium compounds, might well serve to catalyze

the reaction and indeed such was found to be the case, but at a consider-

ably higher temperature
it 

"[". 
consisting of UOs, UOe, or UOs, and TiOz, in the rnolecular

proportion {JQr/TiOz : !:2 and 1:2.5, heated in argon at L400oC for

b0 minutes, all yielded sintered products which contained a brannerite-

like phase as the major component. Little or none of this phase was

produced when the charges were heated in air. Examination of polished

sections under the microscope showed that the products of charges in

which the molecular ratio was l:2 were homogeneous' except for trace

amounts of unreacted material, whereas the 1:2.5 products contained

considerable proportions of a second phase. Comparison of the rc-ray

oowder patterns showed that the syntJretic 1:2 compound was isostruc-

iurut #[n heat-treated brannerite and that the two materials had closely

similar unit cells; minor difierences in the position and intensity of the

difiraction lines were probably due to the presence of Ca, Th, rare earths,

Pb and other ions substituting for U in the structure of the mineral. A

homogeneous sintered compound, UTiOs, isostructural with the complex

oxide mineral, brannerite, has thus been pyrosynthesized in argon'

The author is deeply indebted to various officers of the Mines Branch

for their generous assistance. Special gratitude is due to Mr. John
Tippins, oi th" Mineral Dressing and Process Metallurgy Division, for

invaluable aid in the construction of the resistance furnace'

A concurrent investigation of the synthesis of brannerite at the

University of Toronto was brought to the author's attention by a paper

presented at the Annual Meeting of the Mineralogical Association of

Canada, in April L959, by Mr. J. Patchett. Mr. Patchett reported that a

compound of the same composition had been produced by fusion in an

arc furnace under an inert atmosphere'
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Introd.uct'i'on
Additional investigations have been made by personnel of the Petro-

graphy Section into techniques for the economical and efficient fusion of

lPublished by permission of the Dlrector, Geological survey of canada.
2Geologists, Geological Survey of Canada.
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plagioclase feldspars for identification purposes. The first techniques
investigated included the use of an acetylene-air flame and a high tem-
perature electrical furnace; both of these methods produced plagioclase
glasses but were rejected as being unsatisfactory. A piece of apparatus
(Gradwell, 1958) which generates a high voltage AC arc was developed in
Australia and the relatively low cost of the materials involved recom-
mended it as a possible means for making the glass. The apparatus was
constructed by us and found unsatisfaetory for powdered specimens and
not completely satisfactory for small fragments. It was then suggested
that the low voltage AC arc generated by an electrowelder might provide
a desirable source of heat. Subsequent tests resulted in the purchase of
a portable electrowelder.

The search for a suitable means of fusion has been coupled with tests
of the glasses to estimate the probable loss of alkalis and preliminary
analyses of glasses formed in the acetylene-air flame and the electrical
furnace have been published (Dawson & Maxwell, 1958). This investiga-
tion has been extended to glasses made by the electrowelder.

Development
The application of electrical welding apparatus to the fusion of plagio-

clase feldspars was first tested on a commercial model. Carbon electrodes,
which have a soft porous core and copper plating engineered for welding
metals, r;i'ere found unsatisfactory for'the purpose. A change was sub-
sequently made to spectrographic carbon electrodes which are solid and
do not have copper plating; preliminary tests showed that the arc generat-
ed between these electrodes would easily fuse plagioclase. Preliminary
tests showed that an end pit was more satisfactory than one cut into the
side of the electrode and also that the lowest setting on the electrowelder
would be'effective. A small commercial electrical welder was therefore
purchased and has been in use for 6 months.

Some difficulty was encountered in striking the arc during the first
weeks of use, settings of 45 amps. being frequently necessary, but once
familiarity was gained with the use of the fine adjustment on the carbon
torch, it became possible to strike the arc each time it was required, using
the lowest setting (15 amps.) on the electrowelder. The 15 amp. arc is
satisfaitory for the fusion of labradorite and is believed to be more than
adequate for all plagioclases.

The cheapest grade of. 12" X!" spectrographic carbon electrodes are
regularly used with complete satisfaction (Sea Figure 1). Pits 3/8"X
9/64", which can be drilled on a standard drill press, are drilled into both
ends of the electrodes to receive the plagioclase powder or fragments for
arcing. The second electrode of the pair is sharpened to facilitate arcing.
Individual electrodes can be re-used several times by sawing off the used
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Frc. L. Portable electric welder with carbon torch, electrodes and eye shield as set up
for fusion of plagioclase feldspar.

pit after each fusion; it is possible to re-use pits in many cases but it is
better to discard them to avoid contamination of the glasses.

Because of the high temperature of the carbon arc and the appearanqg
of a sodium flame after several seconds of arcing, albite and labradodte of

\pown alkali content were again used to test for the possible loss of
alkalis. The sample was fused in the arc only long enough to form beads
of glass, rather than for the 15- to 45-minute periods used previously
(Dawson & Maxwell, 1958). As will be readily appreciated, there is a
considerable difference in temperatures among flames, electrical furnaces,
and electrical arcs and fusion in the arc must be dgne more quickly thal
by the other techniques. The pollvdered or fragmented sample cannot be
expose{ in the arc for more than a few seconds or the glass will be com:
pletgly vaporized. The resulting beads were submitted to the chemical
laboratory where determination of the alkali content was made by flame
photometer. The first set of beads were crushed to {acilitate dissolution
but because of the small sample, amounting to only a few milligrams, it is
thought that particles were lost in the process, giving low results for the
albite (See Ta-ble 1). The second set of beads were dissolved without
further preliminary treatment, and the two sets of results are given in
Tablg l...No significant change is evidenced and the method has con-
sequently'been used with a greater degree of confidence.
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TesLn 1. Ar-rar,r ContBwr or Gr.esses ronMsn sv AC Anc Fusrow
(Analyst: Serge Courville, Geological Survey)
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Albite

[,abradorite

ra.47 0.38 9.69 0.34 10.66 0.35
10.i18 0.36 9.79 0.33 10.24 0.30

4.91 0.41 5.671 0.35 4.68 0.38
4.91 0.41 4.69 0.35 4.73 0.41

rNazO and KgO values calculated on a Hzo-free basis.
2Value discarded; probable contamination during crushing.

Tech,n'i4ue
The technique has been characterized by the use of standard thin

sections without coverglasses as a source of plagioclase from medium to
coarse-grained rocks. Fragments are cut from the sections to give 3 to 4
beads per section. Powdered material from concentrates can be used with
equal ease.. The loaded electrodes are placed in the torch and the arc
struck by setting the main switch and the fine adjustment. The progress
of the fusion is followed with the aid of a colored glass eyeshield and when
the plagioclase has formed a spherical bead the arcing is discontinued. The
resulting glass beads are freed from the carbon, broken up, and the index
of refraction of the glass is determined with suitable immersion oils. The
indices of refraction of the beads from a single thin section fall well within
2 mol per cent range. The anorthite content is read directly from a graph
prepared (Foster, 1955) from chemically analyzed specimens. The fusion
process is the single additional step over those used in immersion work on
crystalline feldspars and the isotropism of the glass reduces the number of
refractive indices to one, thus simplifying the conventional immersion
technique.

Dis cussion and Conclusions
The electrowelder, although rnore expensive than the Gradwell

apparatus, is less expensive than a suitable electrical furnace; a furnace
capable of giving 1550'C costs about 4 times the price of commercial
portable welders.

The welder requires a 210 volt circuit for operation and this is generally
available in most laboratories. It does not require any expensive control-
ling circuitry but is operated by a simple toggle switch and once plugged
in is ready for operation within seconds.

The electrodes are more convenient to use than the platinum foil, since



394 TrrE CANADTAN MrNERALocrsr

the glass forms beads that can either be rolled from the pit or easily
loosened with a needle; there is no difficulty through fusion of the glass to
the carbon walls under normal condition. The electrodes are also much
less expensive than the platinum foil and can be used a dozen or so times
without danger of contamination of the glass.

The time required to obtain a glass in the AC arc is only a few seconds,
compared with the 7 to 10 minutes required in the flame or electric
furnace.

Determinations made to date have been chiefly on plagioclase frag-
ments cut from thin sections of coarse. to medium-grained rocks, but the
method works with equal ease for small samples of powdered plagioclase;
analyses of theglass'have shown that under the conditions used for fusion
there is no significant l,oss of a{kalis. The technique is within a single
operation of being as simple as theimmersion identification of crystalline
plagioclase fragments, but reduces the immersion work from the ineasure-
ment of three indices to only one.
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EUHEDRAL MAGNESITE IN PALAEOZOIC SEDIMENTS FROM
SASKATCHEWAN

JuNo E. Rapsor
Shell, O'il, Company of Canad.a, Ltd.., Cal,gary, Alberta

Introd.uction
In 1958, during the drilling of Shell Midale A-6-18-6-10-W2M (about

4 miles S.E. of Weyburn) the wellsite stratigrapher noticed in the drill


