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Abstract –– Previously, we published research showing that atomic trans-
formation (transmutation) can be carried out under low-energy conditions
akin to chemical catalysis. Among numerous elements absent from the
starting material, we observed the formation of gold in the heated samples.
In this study, we quantify the gold in the samples and show the tempera-
ture dependence of its concentration.

Results and Discussion
Previously, we have shown that heating synthetic silicon dioxide nanopar-
ticles1 in an oven led to the appearance of a variety of elements, including
Ca, K, Fe, Ti, Mn, Cu, Zn, Zr, W, Ag, U, Au, Hg and Pd in discreet “nuggets”
as electron-dense grains. This was demonstrated by SEM-EDS analysis using
a Philips Quanta 600 instrument.

In one example, gold crystals were observed growing out of a molten sil-
icon dioxide sphere (see Figures 1 and 2). No Au was detected in the start-
ing silicon dioxide sample (not shown).

Subsequent EDS analysis of the electron-dense grains demonstrated Au
as the main reaction product, along with some Pd and Hg (Figure 3, on
next page).

Qualitative results were obtained in these experiments. To obtain quan-
titative data on the bulk sample, we performed additional heating experi-
ments at 600°C, 800°C and 1000°C. This was done to explore potential
temperature effects on the concentration of Au in the heated samples.
Inductively Coupled Plasma Mass Spectrometry (ICP-MS) was used to
determine gold concentrations.

The data show a temperature-dependent increase of Au in the samples:

Temperature 600°C 800°C 1000°C
Au average ppm 0.18 0.26 0.59

Trace amounts of Hg (0.01 ppm) also appeared in the 1000°C sample.
The results suggest that normal geochemical conditions would be suffi-

cient to produce many of the metals present in Earth’s crust, perhaps even
all of them.1 Si is a major constituent of Earth’s crust; veins of quartz often
harbor noble metals. We have described a method that can be used to pro-
duce Au from SiO2 (quartz). While the yield of gold is currently low, we
believe that refinements of reaction conditions can lead to improved
results.
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Figure 1. SEM image of the heated sample area.

Figure 2. Backscatter image of sample area.
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Figure 3 of this paper appears on the
adjacent page (p. 31).
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Figure 3. EDS analysis of the electron-dense grains.


