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A Study on Mossbauer Spectroscopy of Scoria at the Younger Cinder Cone,
the Halla Mt. Area in Jeju Island
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The scoria samples is analyzed six regions formed in the several parasitic volcano in Halla Mt. on the Jeju Island. These samples is
investigated for iron oxide, mineral compositions and magnetic properties by the XRD, XRF and Mdssbauer spectroscopy. The results
are Si0O, is 42.74~48.69 wt%, Na,O + K50 is 4.41~5.76 wt%. These tapes are the tephrite basanlte, trachybasalt and basalt. The main
minerals are quartz, anorthoclase, albite and diopside. Also, we can see the iron compounds such as olivine, ilmenite, hematite,
magnetite. According to Mdssbauer spectroscopy on these iron compounds and most are composed of hematite and magnetite, which
showing the hyperfine field. Fe**/Fe,,. ratio was analyzed as 59.70~75.60 %, which is analyzed around Mt. Halla cinder cones higher
than the value of the other site. Therefore, this sample were able to estimate that the formation at different points in time. The area
ratio between the two sixtets is smaller than 2, which is the result of overlapping maghemite, hematite, and magnetite spectra that are
not clearly distinguished at room temperature.
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AAAS BT XRF B4 ARZHE Si0, o] 42.74~48.69 wt%, Na,O + K,09] o] 4.41~5.76 wt%] #e 7=
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Fig. 1. The site of the scoria samples at younger cinder cone in Halla
Mt. on Jeju island.
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Fig. 2. X-ray diffraction patterns of scoria samples at younger cinder cone in Halla Mt. on Jeju island., olivine (O), pyroxene (P), ilmenite (i),

hematite (/), magnetite (M), Feldspar (F).
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Fig. 3. The chemical classification for scoria samples (after Le Maitre,
2002).
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Table I. XRF data of scoria samples at younger cinder cone in Halla Mt. on Jeju island at 290 K.

Sample A1203 CaO F6203 KQO MgO MnO NazO P205 SIOZ T102 L.O.I Total
wt% wt% wt% wt% wt% wt% wt% wt% wt% wt% wt% wt%

A 16.70 5.69 13.46 1.88 6.32 0.21 2.53 0.58 42.74 2.87 5.68 95.78

B 18.83 7.47 11.65 1.04 3.86 0.16 3.42 0.50 45.99 2.68 3.01 98.61

C 17.64 4.89 12.60 1.74 2.58 0.22 4.02 1.00 46.80 1.97 5.08 97.53

D 17.52 742 11.80 1.21 4.12 0.16 3.88 0.61 45.86 2.62 3.56 98.74

E 16.64 6.56 12.96 1.18 3.46 0.19 3.50 0.61 48.69 2.67 2.18 98.64

F 18.57 7.59 10.39 1.43 3.33 0.15 432 0.54 46.60 240 3.89 99.21

LOI: Loss on ignition
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Fig. 4. Mossbauer spectra of the scoria samples at younger cinder
cone in Halla Mt. on Jeju Island. H1 (hematite or magnetite-A), H2
(magnetite-B), QS1 (olivine), QS2 (pyroxene).

H I S 0 S #FFS 0.55mm/s~0.74 mm/s$} 0.06 mm/s~
031 mm/sZ &4 EAE O™ magnetic hyperfine field
(Hyy) 3e 467.66 kOe~505.11 kOeZ EX=ATH11].

AlEE el Hizh H2o| W3] HIE<), HI/H2 36 026~

Table I1. Mossbauer parameters of scoria samples at younger cinder cone in Halla Mt. on Jeju island at 290 K.

Qs1 QS2 H1 H2 Fe*'/Fey.
Sample IS. 0. LS. 0. IS. 0.8. Hy IS. 0.. Hyy Area (%)
mm/s mm/s mm/s mm/s mm/s mm/s kOe mm/s mm/s kOe o
A Parameter 024 071 054 023 51899 0.57 0.12 50511
Area (%) 295 33.81 36.68 (H2/H1 =1.08) 70.49
g Parameter 026 074 103 285 053 022 51625 0.56 0.13 50023
Area (%)  30.08 9.25 35.15 25.52 (H2/H1=0.73) 60.67
¢ Parameter 022 065 084 286 053 023 51633 0.55 0.16 49457
Area (%)  16.17 8.24 42.15 33.45 (H2/H1=0.79) 75.60
p  Parameter 0.13 1.01 113 258 054 026  516.58 0.62 0.14  498.84
Area (%)  25.87 14.43 40.61 19.09 (H2/H1=0.47) 59.70
g Parameter 025 0.6 098 257 055 020 51031 0.74 031  467.66
Area (%)  16.69 11.49 57.08 14.74 (H2/H1 =0.26) 71.82
g Parameter 023 079 053 022 509.53 0.56 0.06  491.98
Area (%) 3126 38.76 29.98 (H2/H1=0.77) 68.74
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Fig. 5. Fe’'/Fe,, ratio (%) of the scoria samples at younger cinder
cone in Halla Mt. on Jeju island.
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