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The As-removal Effects of Pyrite Including Arsenopyrite after Process for Use
in Medicine.
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As pyrite is commonly associated with arsenopyrite, the use of pyrite including arsenopyrite for medicine
requires close attention on arsenic toxicity. The toxicity was reduced by traditional processing operations include
heating and quenching in vinegar. To verify the scientific effects of this process, pyrite containing many crystals of
arsenopyrite was processed at temperatures from 450°C to 850°C and through as many as S processing cycles.
Arsenopyrite completely disappeared when processed only once at 650°C while it remained even after 5 processing
cycles at 450°C. Arsenic was most abundant in medicinal mineral samples processed at 450°C and sharply
decreased when processed at 650°C or 850°C. And arsenic extraction test in water was carried out from the pro-
cessed pyrite medicine on the assumption that pyrite medicines with the lowest As metal content would be most
desirable. Arsenic were most abundant in water extracted from medicinal mineral samples processed at 450°C and
sharply decreased when processed at 650°C or 850°C. But the extracted As concentrations in water exceeded drink-
ing water standards even when processed at 850°C. Increasing temperature promoted elimination of arsenopyrite
and reduction of As in medicinal minerals and the extraction solutions. But the effects of processing cycles at the
same processing temperature were not clear. Heating temperature is more important than number of processing
cycles for the removal of arsenic, and it is necessary to heat pyrite to over 650°C to remove it.
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FIg. 1. The medicinal minerals were composed of pyrite
(left) and arsenopyrite (right). They are of fine-grained
euhedral crystals up to 2 mm across. The surface of pyrite
is a brass yellow color, while the surface of arsenopyrite is
dark grey color.
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Table 1. Electron microprobe analysis of pyrite and arsenopyrite from medicinal minerals.

Weight % Atomic %
Minerals
S Fe As Total S Fe As

5293 45.88 0.13 98.93 66.61 33.14 0.07
53.26 45,76 0.01 99.03 66.82 32.96 0.01
52.65 45.80 0.76 99.21 66.34 33.13 041
52.96 45.95 0.05 98.96 66.63 33.19 0.03
53.14 4577 0.01 98.92 66.76 33.01 0.01
53.62 45.82 0.00 99.44 66.99 32.87 0.00
53.05 46.12 0.03 99.20 66.64 33.26 0.02
53.53 45.86 0.14 99.53 66.86 32.89 0.08
53.20 45.84 0.06 99.10 66.78 33.03 0.03
Pyrite 53.62 45.19 0.05 98.86 67.31 32.56 0.03
53.50 44.84 0.04 98.37 67.45 3246 0.02
52.95 45.37 0.01 98.33 66.93 3292 0.01
53.28 4571 0.09 99.08 66.84 3292 0.05
53.15 45.45 0.15 98.74 66.92 32.86 0.08
53.10 45,51 0.02 98.63 66.93 32.93 0.01
53.20 45.63 0.00 98.83 66.87 32.93 0.00
53.46 45.45 0.25 99.16 66.94 32.67 0.13
53.32 46.02 0.03 99.37 66.77 33,08 0.02
53.16 4493 0.05 98.14 67.26 32.64 0.03
52.72 4477 0.33 97.82 67.00 32.66 0.18
21.53 34.16 43.38 99.07 35.96 32.76 31.01
21.45 34.11 44.04 99.59 35.77 32.66 31.44
21.83 34.84 43.57 100.23 36.01 32.99 30.76
20.99 3395 44.54 99.47 35.21 32.70 31.98
19.98 34.15 4512 99.25 33.88 3323 32.74
Arsenopyrite 20.64 33,97 44.86 99.47 34.77 32.85 32.33
20.44 33.35 45.07 98.86 34.68 3248 32.72
20.67 33.73 44.33 98.73 34.93 32.72 32.06
20.75 33.86 44,61 99.21 34.88 32.67 32.08
20.97 34.26 4437 99.60 35.10 3291 31.77
20.74 33.79 45.33 99.86 34.76 32.50 32.50
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Fig. 2. X-ray diffraction pattern showing the phase change of pyrite including arsenopyrite. A) The oxidation of pyrite to
hematite was promoted by increasing repetitions, but some pyrite and arsenopyrite remained even after 5 processing cycles at
450°C. B) Complete phase change of pyrite to pyrrhotite occurred and arsenopyrite completely disappeared after only one
processing cycle at 650°C. Pyrrhotite was completely oxidized to hematite by 3 processing cycles at 650°C. 1, 2, 3 is number
of processing cycles. p; pyrite, h; hematite, po; pyrrhotite, ap; arsenopyrite.
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Fig. 4. Variations of Fe and As content extracted in vinegar
from processed medicinal mineral with relation to
processing temperature and number of repetitions.(first,
third, fifth: number of processing cycle).
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