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We measured two other elements, copper and zinc, in elevated 
concentrations in cast iron. The median copper concentration for 
the stoves was 1,860 ppm. The stove cast at Rock Furnace did not 
have detectable levels of copper. Iron ore from the Jones mine is 
particularly rich in copper. Copper was not detected in samples 
from the pot and kettle. Median zinc concentrations were 834 
ppm for the stoves, 964 ppm for the pot, and 785 ppm for the 
kettle.

An interesting fi nding from this study was the presence of gold 
in the cast iron. Median gold concentrations were 265 ppm for 
the stoves, 298 ppm for the pot, and 264 ppm for the kettle. Each 
stove may contain up to an ounce of gold. Gold was not analyzed 
in other media; however, gold concentrations up to 3.25 ppm were 
reported in ore samples from iron mines in southeastern Pennsyl-
vania by Smith et al. (1988: 330).

Antimony, barium, chromium, mercury, nickel, silver, tin, and 
titanium were not detected in any sample of cast iron. Cadmium, 
manganese, rubidium, and selenium were rarely detected. When 
zirconium was detected, concentrations were low. Concentra-
tions of bromine, molybdenum, and strontium were low.

Variability in trace metal concentration in the cast iron is caused, 
in part, by use of ore from diff erent mines and by the percent-
age of sulfi de minerals included with the magnetite. However, 
because the iron deposits had a similar origin, they have similar 
trace metal concentrations. The stove that was cast in 1772 had 

about the same concentration of trace metals as those cast be-
tween 1820 and 1840.

Conclusions

We found the portable XRF spectrometer to be a valuable tool 
in determining the fate of trace metals in iron ore smelted at 
Hopewell Furnace. The spectrometer provided rapid, on-site, 
nondestructive analyses for 23 elements in cast iron artifacts in 
the Hopewell Furnace museum. There was no other practical way 
these data could be obtained. Using this instrument, we fi lled a 
data gap and provided key information in understanding the fate 
of trace metals at Hopewell Furnace National Historic Site.

Our study found that arsenic, cobalt, and lead were not released 
to soil or slag, which could pose a signifi cant health risk to visitors 
and employees. Instead, our study demonstrates that these heavy 
metals remained with the cast iron and were removed from the 
site or are now safely housed in the visitor center museum.
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