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DR. PAUL H. M.-P. BRINTON* analyzes

So-Called Beryllium Ores of Oreéon

URING the past five or six years in-

numerable samples of a green, or
blueish-green, volcanic tuff, much of it
altered to a more or less clay-like con-
sistency, have come to the writer’s labora-
tory from Jackson County, Oregon. This
material is said to carry from 6 per cent
to 32 per cent of beryllium oxide, but in
spite of the fact that a mountain of the
ore was said to exist, and in spite of the
demand for a single large source of beryl-
lium ore, no production has ever occurred.
Since such extravagant claims are common
in connection with beryllium, an element
which seems to exercise a peculiarly in-
vigorating effect on the human imagina-
tion, no special attention was paid to the
claims.

Very recently, however, a release to
the press and radio stated that the dis-
covery of a large deposit of rich beryl-
lium ore in Oregon would supply all of
the country’s requirement of beryllium
for the next hundred years. Unfortu-
nately, this release seemed to come from
a semi-official source in another state, so
the report gained wide credence, and there
was evidence that a directly deterrent ef-
fect was exercised on some who had fair
prospects of developing beryl in a reason-
able, small way—a method of production
which is being earnestly encouraged by
those in our government whose province it
is to increase our domestic supply of much-
needed beryllium ore.

After this last release it seemed advis-
able, as an unattached scientist deeply in-
terested in beryllium, to visit the Oregon
field, and to learn whether the Ilately
heralded discovery was the same as the
source of the tuff which had been coming
in since the year 1938. The owners grant-
ed the privilege of visiting the property
and taking samples for analysis, and
assured me that the new discovery was
the same property. The only ‘“new” part
seems to be that this semi-official visitor
from a neighboring state, accompanied by
one who previously had had mining ex-
perience, had been at Grants Pass, Ore-
gon, and had heard for the first time of
the deposit from a local source. With-
out further investigation the story was re-
leased to press and radio.

HE difficulties in the exact analysis

of beryllium ores are recognized by
experienced chemists, and it is interesting
to note that none of the high percentages
of beryllium oxide in these Oregon sam-
ples had been reported by chemists whose
training and experience would have spe-
- cially fitted them for this type of analysis.
It was stated locally that the beryllium
in this ore would not yield to ordinary
methods of analysis, but that a special
method had been devised in a local assay
office which would show it. In this spe-
cial method I could discover nothing new.
1t was the formerly used method of Par-
sons and Barnes, with not too strict ad-
herence to certain refinements advocated
by these authors.

*Research Chemist, Pasadena, California.

A careful investigation by ana-
lytical method of the most ap-
proved type has failed to show
significant amounts of beryllium
in the so-called beryllium ores of
Jackson County, Oregon. The
investigation is an authoritative
answer to the controversy as to
the beryllium deposits in that area.

A matter also worthy of note is the
opinion locally held that the spectro-
graphic test for beryllium is not effective.
This was used to explain the fact that all
samples of the Jackson County tuff sub-
mitted to experienced spectrographers
had failed to show any beryllium content.
It was learned in Grants Pass that the
basis of this disbelief in the reliability of
the spectrographic method was based upon
an observation by Bunsen in the early
days of the visual spectroscope. He
stated that the line of wave-length 4573,
earlier noted by Kirchoff and Thalén as
spark line, did not show if the beryllium
chloride was excited by the are instead
of by the spark. It is common knowledge
that a number of lines of each element
show in the spark spectrum and not in
the arc spectrum, and vice versa. So this
reference was a simple statement that the
line 4573 was a spark line and not an arc
line. Such a statement could be inter-
preted as a criticism of the spectrographic
detection of beryllium, in which we rely
on lines in the ultra-violet such as 2348.61
and the doublet 3130.42—3131.07, only
by those who do not differentiate be-
tween the early days of the visual spectro-
scope and the technique of the modern
spectrograph, with photographic reproduc-
tion of the lines in the ultra-violet region.
However difficult may be the exact deter-
mination of the percentage of beryllium in
an ore, it is a happy fact that beryllium
is one of the easiest elements to identify
qualitatively by means of the spectro-
graph.

In order to approach the question from
another angle it was decided to offer as
argument not what was not in the Jackson
County ore, but rather what was in it. A
composite sample of material was taken
from five cuts on the property, represent-
ing the green and the blueish-green tuff
in both its harder and its more clay-like
consistencies. This sample included only
material which resembled most closely
samples which had been submitted to me
by an authorized representative of the
owners. If analysis could account for 100
per cent of the content of the ore, the
question of whether in addition to this
there was also from 6 per cent to 32 per
cent of beryllium oxide would answer it-
self, and one would be freed from any
prejudice against the spectrographic
method.

THE analysis was carried out, with every
attention to the accuracy of details,
testing of reagents, ete., by the accepted
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methods for geological rock analysis, as
given in Hillebrand and Lundell’'s “Ap.
plied Inorganic Analysis.” Aluminum was
determined directly in a separate portion,
by precipitation as hydrated chloride in
ethereal solution, being finally weighed as
the oxyquinolate. All weighed precipitates
were tested spectrographically for the
presence of beryllium, to make certain that
any beryllium present was not being
counted as another element.

The analysis showed the following per-
centages:

Siliea (S10]) oo = 61.84
Titanium oxide (TiO.) ...... 0.81
Aluminum oxide (ALO;) .. 13.52
Ferric oxide (Fe.03).......... 3.44
Ferrous oxide (FeO) ... 1.09
Manganese oxide (MnO) .. 0.11
Calcium oxide (CaOQ) ... 3.711
Magnesium oxide (MgO).... 1.23
Strontium oxide (SrO) ... 0.12
Potassium oxide (K.0) ... 2.23
Sodium oxide (Na.0) ... 1.82

Water below 110°C. (H.0—) 3.65
Water above 110°C. (H.O+) 6.32
Phosphorus pentoxide (P.0;) 0.14
Chlorine (Cl) ................. 0.03
Sulphur WSy S e 0.01
Vanadium trioxide (V.0;) 0.002
100.07

Clearly, there is no room for from 6 tc
32 per cent of beryllium oxide in this ore.

The question of phenacite, the rich or-
thosilicate of beryllium, in the deposit had
been raised by a statement, earlier made,
that some very pure, transparent crystals
carried a ‘“high percentage of beryllium.”
Such a crystal, submitted earlier to me by
an authorized representative of the owners,
was analyzed for silica by treatment of the
powdered sample with sulphuric and hydro-
fluoric acids, volatilizing the silica as sili-
con tetrafluoride, igniting and weighing
any residue, which wquld contain any
beryllium oxide.

This analysis showed:
Silica (Si0.) 99.76 %
Manifestly the crystal was pure quartz

In addition to the purely chemical
analyses so far described, the spectrograph-
ic test for beryllium was used on six othe:
types of material from the property. Ir
none was beryllium found. It might be
explained that routine spectrographic meth-
ods, which will show beryllium in per
centages as low as a few hundredths of ¢
per cent, were used, and special refine-
ments, which would show a beryllium con-
tent of the order of 0.001 per cent, were
purposely avoided, since such contents oi
beryllium are not uncommon in a numbe:
of ordinary igneous rocks, and these
amounts are entirely outside the range of
practical significance.

In summarizing, it may be said that care-
ful investigation by analytical method of
the most approved type has failed to show
the presence of beryllium in practically
significant amounts in the so-called berylli-
um ores of Jackson County, Oregon.
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