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A Study on physical properties of Cheju Scoria
by Méssbauer Spectroscopy

Won Jun Choi, Jeong Dae Ko, Sung-Rak Hong

ABSTRACT

The Cheju island was formed by central eruptions when the volcano became

active.

Its shape is an ellipse which measured 40*80km? and is characterized by a
symmetrical form whose peak is Mt. Hanla(1950m).

In this study we are reporting the results of measurements of the x-ray
diffraction and *"Fe Méssbauer spectrum for the samples of scorias which has been
distributed throughout different areas on Cheju island.

The Mbssbauer parameters such as isomer shift. quadrupole splitting and
magnetic hyperfine splitting for the samples, are calculated at room temperature
and at 18K.

The analysis of Mossbauer spectra shows that the major iron compounds of
Cheju island are composed of olivine. pyroxene, ilmenite, FezO3 and Fe3Oq
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Fig. 1 Sampling locations of Cheju scoria

Table 1 The color of scorias in four
particular regions of Cheju island
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Fig. 2 XRD spectra in four particular
regions(A, B, C, D) of Cheju
island
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XRD spectra data in four
particular regions(A, B, C,
D) of Cheju island

Table. 2

[ 4 lem . Mets 4 lkm) 1l OB
T T 7 W IhO @ MUl
L anm (em B OMAIS| D ERE LM % 1seom
omem 1M N WA A 1HN u o siem
¢ omes rhe n onane| N wiw LEe noopeoe
TS ERY "] n owenmin npw LM W Blww
o Npm 1w 7 aavm| % drm o TRe % mLIW
TopNeM 1mE Db WML T WA L% 1Bl
S DEwm o 1nm 0 MR N o ouM Loe A TLNe
b onow 3 5o ANm | H 2eE a8 n samm
110 msem sms 41 a3 | X (LI LUN WoAw
[Ny Y » o pAnmiN BN Len T 3
12 AT el " una-rxv__u.u_x.m_n._nu-.
10ORLM 2 [T
i RS LTS B AL
Tis T psm B Wi
B B LS 0o ame A
. Y Y
L awm 2o w0 wpiwe
¥ Qs 1un 3 auwe!
A QXM M n_ aranmel
Ta e 4 Il 1e Mem| e Tty 4 tew) 1
MEEETY . IEY ) % IReuW| D dow T
11 nem LN i M ALM | D 4w n m
|+ tieea lawe “ maws|n waw rem D owm
P4 onew 1 2 BILIR] N A Lk » W
D5 M em & A aum LOn % m
CONNE LG 4 DI N ade Law 6 @
1onnm 1 N OIBAIMI D LOs L b
oMM OINE N SN A 21 Lun T
oD WR Lt 15 LN 7 SO 1 ™o
P M 1% » monm| o scwm i n owul
oAnE 16 IS NSO I GZAI 17 2 |
2 W 1uw 2100 M _
Dk a2 o 15H 0 e
WOIDm 10w T SeArw
WOnHR 1 M e
[T It @ oo
P nem 200 m msemm 8 )
W oW L6 7 wLMm
S e Tue B waie
- WML 1l » aaee: 0000
| et R T ) 4 el e
[} NoOowdid o oRe TEN L
Y IRy N oAl PN A n o0
j o ness Lumo oD WA D How LW won
Conum o (ms @ ML )an Low 52
Sonum 1N noWwemis mEM Lae » ©
; i nus 1ms G Minmi® o e 0
[ EY Y a i MW 1M 1r 6§
| Conm 1nes s N e
| 1 oae L 143 18 4. 1108
po(W nEE I B iue
. [T TR AL e
17 M 1®n noonee
| 1 wam 1sn N e C
T nem 1un LT
| 15 NeN Lum oW LnE
W ane iow n mene
; T e Ll o
; [TERTE AT n mee
| W 1w N o1e e
{ N 1o )M N nim
[ e 4 tow e MM W et 4 e Mo
T em KN B GUDR |1 WoN T "
| & nsm iou 5 Senm i N WEm Lo% [
DY nae 3w ®» monm|n oaum Lat u o
;) onim o ins » omum| N wim 1en 1’ M
i  woem| s
Lonum Lm » uu-_n._;_:_}_m FI
|7 nom 0w 51 e
onum he WL
[ R T TR -1
* MM 1 LR
WAL 11568 T oNLm !
[T ST I ] ® Winm !
e Lue PR TS D
WoSIHe M) N e !
LER-2 _ _EEE ) M »0-
XTI 1w
7S 1 ey FEETE
- nowinm|
T IR woMew 1

t

o} ok Oy 394 Hez HAE AL 4
#dataolw AL AFHE o83l HL
Asyoz FE fitting FAoltk. A&
18KelA YeEbd Mossbauer spectra® A
a2 vadEd A B, C AFeA SR
6349 spectrumz &7 2, 3 Mo ojFAd
E2 B # A2 D AGde 3709 o] FA
2 o & ok o] 5o ¥ 1.S.(isomer

shift), Q.S.(quadrupole spliting), Hen
(magnetic hyperfine splitting) ¥ By
€ ¥ 5 ° EAEAY.

2y 33 ® 58 B9 A g9 Fold v
et Fdeo] F A9 olFAe 1.S. ghol #
7} 1.158mm/sec, 0.356mm/sec € 7}A
B2 XRDEAMAAM <& data o HIZEH
& o) Fe'’st Fe'®) HE& 712 olivine
9} pyroxened A3E U LAy oL
Long °lirs AAF @oolx AX3ch &
A 6349 1.5, @°] 0.515mm/sec °li
Herr 7F 510.173 kOe °| 22 Fe203°1 gt
@3 a8t vk 18K ¥ WHe F3E 6
4 ¥3as Fse 8 F ued 1S.=
0.707mm/sec. Q.S.=0.160mm/sec 218
3 Hen=536.540k0e °12& Fe'® o &4
g U 4 U

B Aol FoldMe F M 6FAl
Fe:0; ©l9, ol 42dAM 1.8, @ol
0.553mm/sec °©|8, Q.S. #°] -0.136mm
/sec ©]3L, Her #°] 503.279 kOe ot}
o] A¥e 18K & I1.S. = 0.707mm
/sec. Q.S. = 0.072 mm/sec &I Hen
= 535.151k0e 2 WZgE& ¢ &+ Utk
Merrilligo} @31vie} o] Atslalgelr A
Abggo] Fe'? oA Fe'’z &3 AL S
AA AT ol 2HE FYol AXG 3749 o
Z4 ge e JYgo Fe'lz EAsa
e & F Utk F AN 1S =
0.922mm/sec & Q.S. = 3.66mm/sec U
olivine, I.S. = 0.343mm/sec & Q.S.
0.788mm/sec 2 pyroxene, 1.S.= 0.583
mm/sec & Q.S. = 0.890mm/sec ilmenite
2 g9 4 9. 18K AMe 1.8, =
0.918mm/sec & Q.S. = 3.652mm/sec
Ql olivine, 1.S.= 0.253mm/sec &% Q.S.
= 0.778mm/sec < pyroxene, [.8.=
0.487mm/sec & Q.S. = 0.921mm/sec

55 -



EWHBRR

Table 3 The various mineral of scoria in four particular regions(A, B. C. D) of
Cheju island
FEUZ 3 B2EZTR A|BlcCc|D
1 pyroxene | (K.Ca,Na)(Al,Mg,Fe)2(Si,A1)s010(0H),| O | O O
2 hematite Fe;03 O|1010
3 olivine (Fe.Mg) (Al.CrFe.Ti)204 01010160
4 magnetite Fes0;4 O
5 ilmenite (Mg.Fe)(TiFe)Os O1C|0O
6 quartz SiO2(hex) O O
7 quartz SiOz:ten O1OC 10| 0O
8 silica CaAlSiz0s O C|C
9 silica Na,K-Al-0-Si!l2 H20 O
10 quartz Si02(mono) G
11 silica NaSi3Ositre) c 10
12 silica KAISi30s0en O
Table 4 Peak position of XRD spectrum about various mineral of scoria in four
particular regions(A, B, C,D) of Cheju island
A region B region C region D region
Peak No. Peak No. Peak No. Peak No.
9.8,11,12,12,5.2
sample 1 |9.6,9.8,5,12.6,13.1 | 575 12 T4 5552 456,7,9,11,12,12,
(pyroxene) | 5,17.1923  |7:13.15,18.22.23. 12
sample 2 14,16,5.27,23,21,29|14,16,5,29,24,21.13,15,7,24,21.18.2
(hematite) 31 31.32 5.26
sample 3
(olivine) 16,27.11,21,30 17,30,12,21,1.3 | 15,24,11,18.2,26 9,16,5,11,1,21
sample 4 -
(magnetite) 15.24,26,11,17,23
sample 5 12,15.12,12,25,27,
(ilmenite) 13,16,28.29,31,32 16 90 6.8.15.20.21
sample 6
(quartz) 1.2.34 1,2.3.4
6.9,12,14,13,7.10
sample 7 TS a6 ok 15°1112,19,12,10,20,2,9,
(quartz) 11.27,29,18,30,32 7.9.26.10 11,7321162129225712,1 65139.11.16.13
S?é?ﬁ’ig)s 9.9.2.7,5.6 9.9.2.8.9.8 9.8,4.8.7.8 54.2.4.1.1.3.5.5.6
sample 9 {7.11,56,16,17,18.2
(silica) 1,22.23,32,25.26
sample 10
(quartz) 8,7,11,13,20,27
sample 11 9,9.6,10,7,11,4,9,
(silica) 892435 9.135.5 7.6.11.6
sample 12 11,18.26,25

(silica)
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Fig. 3 Mossbauer spectra in four particular regions(A, B, C, D) of Cheju island

at room temperature and at 18K
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Fig. 4 1.S. of scoria mineral in four
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Fig. 5 Q.S. of scoria mineral in four
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Table 5 Méssbauer parameters. area of scoria minerial in four particular regions
(A. B. C, D) of Cheju island at room temperature and at 18K

region te;r{):fg- sample No. |1.8.(mm/sec) | Q.S.(mm/sec) | Her(kOe) | Area (%)

R.T. 1 0.352 0.925 - 22.44

A 2 0.515 -0.010 510.173 33.81
3 1.158 3.051 - 8.01

18K 1 0.352 0.925 - 22.44

2 0.707 0.160 536.540 67.62

3 0.532 0.925 - 22.44

R.T. 1 0.343 0.788 - 27.30

2 0.555 -0.136 503.279 61.88

B 3 0.922 3.660 - 10.48
5 0.583 0.890 - 0.34

18K 1 0.253 0.778 - 6.22

2 0.707 0.072 535.151 72.43

3 0.918 3.652 - 10.97

5 0.487 0.921 - 10.38

R.T. 2 0.575 -0.195 506.091 7.80

3 1.113 3.150 - 6.40

C 4 0.493 - 0.022 484 .973 13.05
5 0.312 0.896 - 72.75

18K 2 0.59 0.535 534.900 16.90

3 1.175 3.260 - 10.52

4 0.610 0.214 494.716 54.72

5 0.389 0.931 - 18.31

R.T. 1 0.978 2.458 - 19.85

3 1.137 3.680 - 19.02

D 5 0.400 0.882 - 70.13
18K 1 1.128 2.156 - 23.54

3 3.236 3.236 - 26.76

5 0.350 0.868 - 49.70

WEE Holw glov Zt AHER g ¥
& 18KANM Fez0:9 1.S. gtel AAx:,
pyroxene 9 ilmenite 2 1.S. %= A&
A Hg F7%ln eS¢ £ AW oe
A2 A electronic dipole interaction ©]
AR Axoltt. 2@ 5 .28 6 AXT FA
Ao Mg 1.8, gto] F&dM By b F
7t Ag & 4 Aot

2 8 dME Fe:03 9 Q.S. @] AY
W A, T3 A 2049 gto] B

He} Ate 2AE A F AN o @&
o} Hu@ AFAHE LA} 0

ag 9 e A20M A ES] WA
o WF FHuES uveEldT. A7A
Fe:039 RA¥&o] 2+ 2AqEE 10% ol
2 &g B £ Qa, o tE Y
24 A7 vkt 5 B AAA
& FAE vl HAW &o] FolAle A
2 electronic dipole interaction °] &%

of w7l WMEolth 675 SOl Z A
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Fig. 6 1.S. of scoria mineral in four
particular regions(A, B, C, D)
of Cheju island at 18K.
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Fig. 7 Q.S. of scoria mineral in four
particular regions(A, B, C. D)
of Cheju island at 18K.
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Fig. 10 Area of scoria mineral .in four
particular regions(A, B, C, D)
of Cheju island at 18K.
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