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Fig. 1. The site of the scoria samples taken from western seaside area
of Jeju.
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Table 1. XRF data of scoria samples taken from western seaside area of Jeju.

Sample SiO, ALO; TiO, Fe,04 MgO CaO Na,O KO MnO P,Os LOI Total
wt% wit% wt% wt% wt% wt% wt% wt% wt% wt% wt% wt%
A 4732 15.29 2.78 12.12 6.75 8.79 3.18 1.67 0.16 0.64 1.35 100.06
B 46.23 13.32 2.60 12.30 9.63 8.38 2.80 1.50 0.16 0.49 1.55 98.94

C 39.51 14.30 2.78 13.87 9.85 6.26 1.32 0.36 0.18 0.44 12.33 101.21
D 49.84 14.86 2.17 11.00 6.54 726 3.72 1.95 0.14 0.55 1.96 100.00

E 43.88 17.16 3.51 13.59 4.15 9.00 2.63 237 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
western seaside area of Jeju. quartz (Q), hematite (H), magnetite (M),
olivine (O), pyroxene (P) and ilmenite (I).

magnetite(AFH24], Myell oJgt 935 olQlt}. ol A=K
H 24" ARES dFdl ¥3hd A JEEZ B
¥l S-S & 4 Al 3 D Alge XA - 2~
Ao 5o} A8l E3HE hematite= 2F3F =1
£ Kol glom o]AL ko] 21zt 10 %S} 7% olslol=
2 37t 2 JepA] k2 A=z [18], A UlolA Al
Fe 0|22 o]2yo] HIsza}y] wlze] F@X|gho] st
S R ES WsAR] WiEe]V|= skt webA] o
A AE 2L ol FATIAY AFFFATIE B3-S A
O FEE0l oJgt 93 A7 AFRCR el 73 Fo)
ylo1A]7] wiite] X-d 2= o] golslA] X3tk D
AlER1 79 =39 Fo] HolA Sl = A7} tha o]
FHo] Ueha gl7] wiiEe] ekt 48 ] ofstt
[19].

3kl gol wo)] ¥ghwo] githar YA ferrihydrites
23gjol AlRoxde & 4 Itk XA o= ERIg
T U= ferrihydrite®] FFS °F 50~100 gkg ©)doloof
Sth= 218 1e}3tPA[20] ferrihydrite®] 3HFES 50 g/kg ©]
3l Aoz FHET T AT A9 EF ARl F<l
F31 Ji= goethite(FeOOH) SA] BARIE ] ¢ikor} ARt
9 2EE APEEA, BRBY Fol] EAlske Zls )1

& A

3. Missbauer & 24

230} Algel tiall 42300 K)ollA S743F Mossbauer
2HEHL Fig. 33 2t} o] 2~HEHOZHE Lorentzian
S5 M A least square fittingt] &2 3F Mossbauer
parameter $k5-2 Table 110 FERNRI O™ ofu] EFHA}F gk
< 0.03 o]} oI},

A, B, C AIER 75 o7l ol$ides £4HJaL D, E
A8 75 ol ol e eaAleE BAEIT ZF
Zke] AsEoM 42 Y 63495 T ol AT AAER
B XRD #4137 Hlwgk 23 D, E A8 35 3719 65
18 hematite?}H21] magnetiteol] 2]3H22] THEFACE &

-229 -

MM ; —a

100
98 |

100
98 t
96

94
100 |
98 |
9 |

94

100
98

100 |

98 |

=0 =8 Wl 4 =2 0 2 4 6 g 10

Fig. 3. Mossbauer spectra of the scoria samples taken from western
seaside area of Jeju. ilmenite (I), olivine (O), pyroxene (P), hematite
(H), hematite, magnetite (M) and clay minerals (F;, F,, F3).
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Table I1. Mossbauer parameters of scoria samples taken from western seaside area of Jeju at 300 K.

Olivine Pyroxene  Illmenite Fe*'(F)) Fe'(F,) Fe*'(Fs) ) . L
Hematit Magnetite-A* Magnetite-B**
Saml doublet doublet doublet doublet doublet doublet ematte agnet Agncit
ample
P IS. QS IS. QoS IS QS IS. QS IS QS IS. QS IS. OS Hy IS 0S Hy IS 0SS Hy
mm/s mm/s mm/s mm/s mm/s mm/s mm/s mm/s mm/s mm/s mm/s mm/s mm/s mm/s kOe mm/s mm/s kOe mm/s mm/s kOe
A Parameter 1.11 3.02 106 264 128 096 0.11 051 062 086 025 050
Area (%) 25.59 19.59 18.74 2.04 9.60 24.44
B Parameter 1.02 297 1.15 253 113 084 0.5 057 0.11 107 021 051
Area (%) 10.06 11.73 15.56 12.81 30.17 16.67
C Parameter 1.02 297 1.15 254 115 082 0.17 058 013 110 022 052
Area (%) 19.04 2222 446 243 28.57 23.28
D Parameter 1.04 302 1.13 249 106 070 0.11 051 013 110 023 051 028 -0.13 50534 027 0.01 49155 061 0.03 459.58
Area (%) 5.08 593 7.15 6.47 5.08 2.49 36.27 31.52
E Parameter 1.15 281 1.13 249 1.18 094 021 064 010 106 024 058 028 -0.12 52353 020 -0.09 501.64 0.66 -0.02 461.05
Area (%) 2.94 343 4.13 0.75 441 9.19 52.39 22.77

*: Magnetite [tectrahedral site, Fe**]
**: Magnetite [octahedral site, (Fe**, Fe*")]
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A Study on Iron Compounds of Scoria in The Western Seaside Area of Jeju

Won Jun Choi and Jeong Dae Ko™
Department of Physics, Jeju National University #1, Ara-1 dong, Jeju-si 690-756, Korea

(Received 13 October 2009, Received in final form 18 November 2009, Accepted 19 November 2009)

Fe compounds of scoria samples distributed in the western seaside area of Jeju island were investigated by means of X-ray
fluorescence spectroscopy (XRD), X-ray diffractometry (XRF) and *’Fe Mdssbauer spectroscopy. The samples were prepared from
five parasite volcanos. We found that the samples were a typical basalt from the contents ratio of SiO,, Al,O; and Fe, and that they
were silicate minerals. Underwater volcanoes scoria samples are shown only doublets in Mdssbauer spectra and others scoria samples
are shown sextets due to hematite and magnetite. And the balence state of Fe in the underwater volcanoes scoria samples are chiefly
2+ charge state with a little of the 2+ charge state. But the balence state of Fe in the others scoria samples are chiefly 3+ charge state.

Keywords : scoria, XRD, XRF, Mdssbauer, iron compound
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