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Microscopic Study of Fe Compounds Containing Scoria in the
South Western Area of Jeju
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Department Of Physics, Cheju National University #1, Ara-1 Dong, Jeju-si, 690-756, Korea
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Abstract Fe compounds in scoria as distributed in the south-western area of Jeju Island were investigated
using X-ray fluorescence spectroscopy, X-ray diffractometry, and *"Fe Mossbauer spectroscopy. The samples
were prepared from four parasite volcanoes. It was found that these samples are typical basalt comprised of
Si0,, AlOs, Fe, and silicate minerals. The Mossbauer spectra showed doublets for olivine, pyroxene, and
ilmenite as well as sextets for hematite and magnetite. The valence state of Fe is chiefly a 3+ charge state
with a slight 2+ charge state. It is expected that these results will add to the body of information related to

the formation mechanisms of Jeju Island.
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Fig. 1. The site of the scoria samples taken from south-western
area of Jeju.
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Table 1. XRF data of scoria samples taken from south-western area of Jeju

Sample SiO, AlLO3 TiO, Fe O3 MgO CaO Na,O K,O0 MnO P,0, LOI total
wt% wt% wt% wt% wt% wt% wt% wt% wt% wt% wt%  wt%

A 4538  16.06 2.72 13.40 7.37 6.71 2.24 1.55 0.17 0.59 3.82  100.02

B 46.38  16.04 2.29 12.08 6.02 6.79 2.65 1.47 0.15 0.58 521  99.65

C 4746 1477 243 12.63 6.71 8.15 3.01 1.37 0.15 0.52 2.14 9933

D 43.88 17.16 3.51 13.59 4.15 9.00 2.63 2.37 0.17 1.26 232 100.03

LOI: Loss on ignition
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Fig. 2. X-ray diffraction patterns of scoria samples taken from
south-western area of Jeju. quartz (Q), hematite (H), magnetite
(M), olivine (O), pyroxene (P) and ilmenite (I).
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Fig. 3. Mossbauer spectra of the scoria samples taken from south-
western area of Jeju. ilmenite (I), olivine (O), pyroxene (P),
hematite (H), hematite doublet (Hd), magnetite (M) and Fe**
minerals (F;, F,).
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Table 2. Mgssbauer parameters of scoria samples taken from south-western area of Jeju at 300 K

illmenite
doublet

olivine
doublet

Fe''(F))
doublet

pyroxene
doublet

Fe''(F)
doublet

hematite

doublet hematite

magnetite— A magnetite—B"

Sample

IS 08 IS 0s. IS. 0s IS 08 IS QS
mms  mms mms mms  mms  mms  mmSs  mms  mms  mms

IS. QS IS 0S8 Hy IS 08 Hy IS 08 Hy
mms  mms mms mms kOe mms mms  kOe mms mms  kOe

pard- 297 115 254 115 08 017 058 013 L1100 02 052

A meter
area(%) 1904 00 446 243 2857 2328
pard- 95 981 113 249 L1408 011 071 010 133 027 063

B meter
area(%) 1583 77 6.1 16.80 2639 268

. gaef;r 115 281 113 248 112 085 018 059 015 116 022 054 028 012 51355 024 000 49457 064 002 46107
area(%) 190 221 44 483 569 5942 2151

b &iﬂir 115 281 113 249 118 094 021 064 010 106 024 058 028 012 535 020 009 0164 066 002 46105
area(%) 2.94 349 413 075 441 6159 077

*: magnetite [tectrahedral site, Fe™']

**: magnetite [octahedral site, (Felé, Fel')]
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