Analytical Methods

Techniques among the labs used for the study are fairly similar. The greatest variation is in the sample digestions.
Measurement in all cases is by ICP methods.

Aqua Regia - ICP-MS/AES
Sample is digested with aqua regia (hydrochloric acid and nitric acid) in a heated water bath. After cooling, the solution is
diluted with distilled water and analyzed by ICP-MS/AES. This method is considered a partial digestion, especially for
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refractory silicate minerals, but gives the lowest levels of detection.
3 samples taken over areas of known

Four acid - ICP-MS/AES mineralization - Logtung, Pluto, Lened

Sample is digested with perchloric, nitric and hydrofluoric acids , after which hydrochloric acid is added. The solution is then [ and Straw property
Ana|ytica| Varia b|||ty analyzed by ICP-MS/AES. This method is more effective at breaking down silicate minerals than simple aqua regia due to g_ o5

the addition of hydrofluoric acid. > / "
Large variability can be seen in analytical results for beryllium from _ g 20 * samples taken over unmineralized
different laboratories. This graph shows beryllium results from selected, Fusion = / areas in Yukon
high-quality laboratories for the CANMET reference standard SY-3 syenite. Sample is dissolved in a hot flux. For lithium metaborate (LiBO2) fusion, the sample is fused at 900°C with LiBO2, qt,‘

dissolved in nitric acid and then analyzed by ICP-ES. m
This sample yielded values between 13 and 32 ppm, which indicates poor

analytical accuracy. The wide range of results illustrates the difficulties in
establishing a “true value” for beryllium in a given sample.

For sodium peroxide (Na202) fusion, Na202 and sodium hydroxide are added to the sample. The sample is heated to
550°C, distilled water and nitric acid are added, and then the solution is analyzed by ICP-ES. Fusion methods generally give
better results for silicates than multi-acid digestion because the high temperature makes the sample more digestible.

CANMET Reference Standard SY-3 Analyses - 1979
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*the sodium peroxide fusion method has a high lower detection limit for beryllium (5 ppm), all three results *lab 1 results for four acid are much lower than the other labs. This may be due to loss of volatilized sample in
were below detection an open system or to poor digestion. The ratio of sample to solution, duration of digestion and temperature of
**value is the average of 12 four acid analyses and the two LiBO2 fusion results above detection extraction are all factors that may have affected these results.

***lithium metaborate fusion method gave imprecise results (1, <1, 3 ppm)

Aqua Regia

- Aqua regia is a poor digestion method for beryl and beryllium-containing silicate minerals like those in the matrix sample (feldspars,
micas, etc.) and yields values that are lower than the expected value.

Four Acid
- Beryllium values in the prepared samples were up to 70 times higher for four acid than aqua regia digestion.

- Beryllium values in the matrix samples were up to 4.4 times higher for four acid digestion than aqua regia.

- Determinations for the prepared samples are considerably (33%) lower than the expected value. This suggests that even four acid
digestions do not dissolve all the beryl.

Fusion
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Since beryllium is such a light element, it comprises

only ~5% (by weight) of the beryl mineral structure. - Beryllium values in the prepared sample were up to 178 times higher for fusion digestion than aqua regia and almost three times 30
Therefore, even anomalous geochemical results higher than four acid. o5
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Average beryllium value (ppm) of duplicate samples The four acid digestion was as effective as the fusion methods in determining beryllium 5 £ 30 - 0 ®
concentration. This is likely because the beryllium is bound up in minerals other than beryl. Unlike 0 o, = . ’ oo %0
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Reproducible results for duplicate samples show that homogenization our matrix sample that had low beryllium values (close to lower detection limit (LDL)), beryllium A A T A AT O A @
of beryl within the prepared sample was achieved. concentration in SY-3 is well above detection and not subject to the imprecision of analyses near LDL. &\;o‘ &;o‘ &\;o‘ &go‘ &rzf ¥Tox W Oq:\\) Oq,‘\" QQ 10
As well, the reference sample has been pulverized to -200 mesh, which might allow better digestion O A RN <3 .
These results also indicate excellent precision, even at low levels, for of silicates than the matrix sample which was sieved to only -100 mesh.
each of the analytical techniques. The apparent widespread results for Method

aqua regia are due to the use of the log scale and one outlier result.

Special thanks to Lori Walton and Bill Wengzynowski for providing geochemical
data.



