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A new technique for quantitative separatian of quartz
from feldspars
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Abstract: This note describes a simple method for the quantitative separation of pure quartz from feldspars.
This rapid and effective technique is particularly useful in the separation of silicate for oxygen isotope analysis

and whenever high punty quartz samples are needed.
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Introduction

The final separation used for obtaining pure
quartz samples is usually camed out by hand-
picking under the microscope. This is a ime-con-
suming operation that requires a great deal of
patience and may give unsatisfactory results be-
cause of uncertain identification of the phases.

The method of separation described here
greatly facilitates the work by reducing the time
of operation; it also yields an extremely good final
result.

Procedure

The diamagnetic fraction obtained from a rock or
sand sample is etched by HF (50%) at room
temperature for 20-30s. The sample is then care-
fully rinsed with water to eliminate residual acid.
On etching the sample with hydrofluoric acid, sil-
1con 1s removed as a volatile fluonde from the
external parts of feldspar crystals, whereas no no-
ticeable effects are produced on quartz crystals
(Chayes, 1952; Bailey & Stevens, 1960). Observ-
ing the final product under the microscope, clear
differences can be noted between quartz and
feldspars, the feldspar surface being dull-white,
rough and powdery, whereas the quartz appears
clear and clean (Fig.1). Very finely powdered
pure magnetite (grain size <S5u) is then mixed

with the etched mineral sample and shaken in a
closed vessel. Magnetite powder does not adhere
1o the smooth quartz crystal surfaces. On the con-
trary, magnetite powder easily adheres to the
rough surface of feldspar crystals. The magnetite
excess is easily removed by repeatedly passing a
magnet over the sample, which is then repeatedly
passed through a Frantz isodynamic magnetic sep-
arator, progressively increasing the magnetic field
intensity. The diamagnetic quartz crystals are effi-
ciently separated from the feldspar crystals, which
behave as a paramagnetic mineral because of the
adhering magnetite powder. Quarnz crystals with
small feldspar concretions behave as feldspar
grains. The separated quartz fraction is almost
100 % pure (Fig. 2).

Practical example

~ A diamagnetic mixture of quartz, K-feldspar and
plagioclase obtained from a granitic rock is used
(grain-size 60-120mesh; about 2 g in weight).

~ The mixture is etched with hydrofluonic acid
(50 %), shaken at room-temperature in a plastic
vessel for 20-30s, repeatedly rinsed with distilled
water and then dried by means of an infra-red
lamp or in an oven.

= 100 mg of pure magnetite powder are prepared
~ The etched diamagnetic mixture and the mag-
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netite powder are shaken together for 20-305s in
a polyethylene bottle (50 cc)

- The excess magnetite powder is manually re-
moved by a magnet

~ The sample is passed three times (0.05 amps
15 0.5amps/15%; |.5amps/3" through the Frantz
isodynamic magnetic scparator, using increasing
magnetic ficld intensities, and vanous inclinations
to eliminate the magnetic fraction.

- The diamagnetic fraction is washed with dis-
tilled water in an ultrysonic cleaner.

Slight modifications in the method as regards
the magnetic ficld intensity. the separator inclina-
tion, the amount of magnetic powder may be used
according to the shape and size of the mineral
grains. Tests are currently being made to use the
same techmique on glass samples to separate
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devirtrified glass from non-devitrified g
case. the sample 1s directly mixed wit
powder which penetrates the pores of
fied glass. Punities higher than about
been obtained.
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