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Abstract

One part of powdered rock is mixed with sewen parts by weight of anhydrous sodium tetrab orate
and 0.185 parts of anhydrous sadium carbonate. The mixture is melted in a gold plated platin um
crucible over an Amal burner. The melt is stirred occasionally with a platinum wire. When it is
homogeneousthe melt is poured into the middle of a copper wire ring which rests on a hot stainless
steel disc. The polished end of a cold aluminium cylinger is brought down to pressout the molten
blob to Il the ring. The chilled glassdisc needsno annealing.

The disc is analsed for magnesium, aluminium, silicon, phosphorus, potassium, calcium, titanium,
manganeseand iron. The primary X-ray beam is generated by a silver target. Intensities of the Ka
X-rays are measured. For most rocks no background measuremeris are necessary

A vitreous enamel disc containing all the analysed elemerts is used as a permanert reference
standard to record instrument drift. Synthetic standards are used to calibrate the instrument. The
results are corrected to take accourt of absorption of the characteristic X-rays by the glass.

This is a digital version of the article rst publishel in Philips Analytical Equipment Bulletin FS35,
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SUMMARY

One part of powdered rock is mixed with seven
parts by weight of anhydrous sodium tetraborate
and 0.185 parts of anhydrous sodium carbonate.
The mixture is melted in a gold plated platinum
crucible over an Amal burner. The melt is stirred
occasionally with a platinum wire. When it is
homogeneous the melt is poured into the middle
of a copper wirc ring which rests on a hot
stainless steel disc. The polished end of a cold
aluminium cylinder is brought down to press out
the molten blob to fill the ring. The chilled glass
disc needs no annealing.

The disc is analysed for magnesium, aluminium,
silicon, phosphorus, potassium, calcium titanium,
manganese and iron. The primary X-ray beam is
generated by a silver target. Intensities of the
Ka X-rays are measured. For most rocks no
background measurements are necessary.
Avitreous enamel disc containing all the analysed
elements is used as a permanent reference
standard to record instrument drift. Synthetic
standards are used to calibrate the instrument.
The results are corrected to take account of
absorption of the characteristic X-rays by the
glass.

INTRODUCTION

The analytical method described below was
designed to suit an automatic X-ray spectrometer
with punched tape output, operated by people
with no analytical experience. The method treats
all specimens alike and dispenses with those jobs
that are not automated - such as changing the
X-ray tube or deciding which is the most
appropriate standard.

A fusion method is used for specimen prepara-
tion because this allows the use of a single
calibration line to analyse rocks of widely

differing compositions. The dilution of the rock
with flux reduces inter-element effect and the
destruction of the minerals eliminates the un-
predictable effects of mineralogy and particle
size which prevent the analyst from taking full
advantage of the high precision of X-ray spec-
trometry.

Many fusion methods for rock analysis have
been published. We acknowledge particularly
our debt to Norrish and Chappell (1967) from
whose method we have developed the fusion
process used in this analytical scheme.

THE FLUX

The flux is anhydrous sodium tetraborate with
two percent of sodium carbonate added to
reduce the viscosity of the melt. The sodium
oxideboric oxide system is described by Morey
and Merwin (1936).

The choice of sodium tetraborate rather than
the more commonly used lithium salt was
influenced by the ready availability and low cost
of high purity borax and by its higher X-ray
absorption, making unnecessary the use of a
heavy absorber.

The main defect of sodium tetraborate is its
strong absorption of magnesium X-rays.

THE FUSION MIXTURE

The choice of dilution factor is influenced by
the incompatible demands of speed, precision,
suppression of inter-element effects and limita-
tion of the crrors caused by impurities in the
flux. On geochemical grounds we chose as the
deciding factor a detection limit of 0.1% for
magnesium oxide with a 200 second count time.
For our instrument, a Philips PW 1212 spec-
trometer, this allowed a scventold dilution of
the rock with flux. The tusion mixture is 0.4 g
rock powder, 0.074 g anhydrous sodium car-
bonate and 2.77 g sodium tetraborate. Discs
made with this mixture are about 2.8 cm diame-
ter and 1.4 mm thick.

The mixture is loaded into a 25 ml gold plated
platinum crucible in such a way that the rock
powder, mixed with the sodium carbonate and
with a portion of the sodium tetraborate is
sandwiched between layers of pure sodium
tetraborate powder.

A gold plated platinum crucible is used because
the fusion mixture does not wet it. Other
precious metal alloys share this essential property
but some of these alloys are stiffer and tend to
crack with misuse.

The loaded crucible is covered and heated, gently
at first, over an Amal burner. The temperature
is increased gradually over five minutes until the
crucible is red hot. After this the lid is removed
at intervals and the contents are stirred briefly
with a short thin platinum wire bound to a
1 mm diameter wire of a furnace winding alloy
such as Nichrome, which in turn is held in a
brass pin vise.

Nearly all rocks dissolve completely within five
to twenty minutes, depending on their mineral-
ogy.

THE CASTING METHOD

After a final thorough stir the melt is brought
to the lip of the crucible and then quickly
poured out into the middle of a copper wirc
ring which lies on a stainless steel hotplate held
at about 250°C.

The polished end of a cold aluminium cylinder
is immediately brought down to press out the
blob of molten glass to fill the ring. The chilled
glass disc with its enclosing ring is removed to a
cold surface. When it is cool the flash is chipped
off. It is advisable to wear protective glasses
when chipping off the surplus glass. No annealing
is necessary. Occasionally a disc will crack but
the wire ring holds the pieces together and the
cracks have no effect on the analysis. Cracking
is often diagnostic of incomplete fusion of the
rock.

The analysed surface is that pressed by the
aluminium block.

The wire rings are made by winding 1.2 mm















