HINKILE, BXEDRFEEAEICETS
HHERETSBR

iR L Isao SAWA
dt Wy M Sy-Hwan HONG
mo ¥ A fE Hisayuki KOHNO

[ Monoclinic and Cubic System by X-Ray Diffraction Method on Twin
Lava Column Sample from Manjang-gul Cave, Cheju Volcanic Island |

ABSTRACT

Manjang-gul Cave (126°46" 18"E. 33°31" 26" N) is located in Kimnyoung-
Ri, at northern end of Cheju provine in Korea. Two basalts collected from
Manjang-gul Cave, a lava tunnel on Cheju island, Korea.

It can be suggested that these facts are related to triclinic monoclinic and
cubic system by X-ray diffraction method on twin lava column sample from
Manjang-gul cave. Where, X-ray observation on the crystal structure of
these materials are cubic and monoclinic system. In the monoclinic system,
it is found that lattice constans (A, B and C axis), and axis angle ( 8) are
A=6.96TA, B=7.670A, C=5.093A and B =90.73°. In cubic system, it is
found that lattice constants is A =8.549 A .

Key words: Lava cave, Lattice constants of cubic and monoclinic system
Statistical Analysis, Numerical Analysis

[The Review of Osaka University of Economics and Law, 70 (1998), p. 55-78]
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Fig. 1 The Manjang-gul Cave System on Cheju Island
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Table 1 The Crystal System, Crystallographic Axis, Bravais Lattice,
Space Lattice in Manjang-gul Cave on Cheju Island
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Fig. 2 The X-Ray Diffractograms of the lava Twinpiller in Manjang-gul
Cave System on Cheju Island
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Tabled The Chemical Formula, JCPDS Number and Crystal Structure for
Qualitative Analysis of 2nd Search-Match in Manjang-gul Cave on
Cheju Island

G #*
No.| #— F No t & X %ﬁt‘— g —BAKL | (FHRMAREL
1 | 18—1202 | ANORTHITE, SODIAN, INTER 18 17 631
2 | 20—0528 | ANORTHITE, SODIAN, LOW 18 18 585
3 | 20—0572 | ALBITE, HIGH 18 17 570
4 | 9—0465 | ANORTHITE, SODIAN, LOW 18 18 544
5 | 10—0393 | ALBITE, HIGH 18 18 531
6 | 9-0456 | ALBITE, CALCIAN, HIGH, SYN 18 18 484
7 1 12—0301 | ANORTHITE, LOW 18 18 478
8 | 10—0360 | ANORTHITE, SODIAN, HIGH, SYN 18 17 464
9 | 20—0020 | ANORTHITE, LOW 18 18 432
10| 310795 | FORSTERITE, FERROAN 18 16 374
11| 20—0548 | ALBITE, CALCIAN, HIGH 18 18 371
12 | 33—0657 | FORSTERITE, FERROAN 18 16 304
13| 13—0421 | PIGEONITE 18 15 303
14| 9—0457 | ALBITE, CALCIAN, LOW 18 15 272
15| 11—0654 | DIOPSIDE 18 14 264
16 | 17—0548 | CLINOFERROSILITE, SYN 12 9 257
17 | 24—0201 | AUGITE 18 14 237
18 | 24—0203 | AUGITE 18 16 198
19 | 34—0175 | MUSCOVITE-2M2 18 13 173
20 | 30— 0664 | LATHUNITE 18 17 172
21| 29—0330 | AFWILLITE 18 11 171
22 | 28—1037 | USSINGITE 18 13 160
23| 13—-0122 | ANDALUSITE 18 13 159
24| 19—1184 | ALBITE, LOW 18 15 158
25 | 20—0554 | ALBITE, LOW 18 15 156
96 | 310809 | CLINOHUMITE, HYDROXYL, SYN 18 12 148
27| 13—0294 | CORDIERITE, SYN 18 16 143
28 | 24—0202 | AUGITE, ALUMINIAN 18 14 139
29 | 19—0629 | MAGNETITE, SYN 1" 8 138
30 | 25—0154 | DIOPSIDE, ALUMINIAN, SYN 18 15 137
31| 9—0478 | ALBITE, POTASSIAN, HIGH, HEATED 18 14 133
32| 24—0217 | KATOITE 17 14 132
33| 22—-0714 | ENSTATITE, ORDERED 18 12 130
34 | 21-0963 | ANTIGORITE-M8A1BIC 18 12 128
35 | 36—0398 | MAGNESIOFERRITE, HIGH, SYN 9 7 126
36 | 10—0357 | SANIDINE, HIGH, SYN 17 13 123
37| 29—1498 | MONTMORILLONITE-15A 8 6 114
38 | 26—1318 | UNNAMED MINERAL 18 13 110
39| 170514 | EPIDOTE 18 13 109
40 | 24—0205 | HEDENBERGITE, MAGNESIAN, SYN 18 12 108
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1 h?*
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k- I* ~ 2hlcos B
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Chud, Tk [d (hkD] 25, 735 » 7 ORREHRORIEH (hkD) &
BTER (AL By C) »oRE2LVWIRTH2, VI, HEKE (d) i
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CNSER/N2RIETKD B, RICHEEL 12Xy - X EfioT, A,
B, C, BZRDOLHICHI LTRSS, 2T, A, B, CRRIEOEHK.
n/2<B<nt¥ 3,
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A'sin* X 8

1 = By e it srasessssm s

B = X, (4)

1 — D N 7 O T L 1 DO O P (5)
C’sin’8 i
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—2cos B _

EE Ky sevesssessessecssesiesscestosinenisiessanennannans (6)

3.2c MFEH (B) ORHA

K@ EB =1 /X, tWMEWMA, BTEHBEKRD %,
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cos B - 2 ‘/—m (10

F 72, cos B oM D & 5 iiilify Osin® BAKE B,

. 1 X!
2 = — 2 — —_—
sin’ B 1—cos* 1 1 X, X,

........................ (“)
Li=hs-Ts 00 X oihifs (B) . (x./2)<B< 7 DHGPH TR 5,
B = cos~! (_T _m) P RN NS B s 12
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11 1 4AXXe  _ 4%
X sin'B X: 4X:Xa—X¢  4XiXs— X4

A=

LEcdioT, BFEHAR. XML S ik 3,

A = 2\/X3/(4X.X3—X42) ....................................... (14

3.25 MFEH (C) kA

KB ZECHIDVTHL & A DOIFA L EIKIC,

t o A e
C = XX, =X 05

L7ch->T, BFEHCIR, RoL>icBoh 3,

C = 2‘/Xl/(4XIXJ_X42) ....................................... (16)

3.3 FHERLLIERFEROBRE (75— 2 1L0iAR)

fiklg (d) 25 1./d (hkD* =g, [ffE% (hkD) »5hi=a, k'=
By 1'=yHBLUhk=0 L LMBEREF VG, u=X,a+X:8+
Xs7+X:6+R A, $15~<2 b Ahbo< bh3iHlAZhEh
Y' = (u) X=(aB7r8) B= (Xi\ = X\ EBGET 3L, F42
HEREX' XB=X"Yct# 3, ChkE75— A VOARE - THES .

2al YapB Zavr Zad
LapB XB° By ZB6
Tay LBy 2 ik X746
Yad XB6 XyoS6 o
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HoT. RQDOX 117 72 NVDREN S,

au XaB Zarv Yad
Ty X8 EBy ZBo

_ 1 | X2Bp XB" XBY ZBO| ..
Xi="A " |syu =87 Tyt L76 8
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o5l L, $hbb,
Na ;0 (3.07), MgO (6.48), Al,03 (14.70), SiO, (53.07), P»05 (0.31),

K20 (1.05), CaO (7.82), TiO: ( 2.02), MnO ( 0.14), Fe:04(11.34)

REDINKDTH B0 HFEEA T, X1 H SR o1 %o

A =2V0.038564, {4 0.020604 X 0.038564 + ( —0.000719) 7] «++-+-sesen- 02)
=6.9671 A
BT EHBIR. XM bhokvohz,
B — 1 /0(“6999314 ............................................................... (23)
=7.6698 A
BrERCIR, K)ok ohnz,
C =2v0.020604, {4 % 0.020604 x 0.038564 + ( —0.000719) B IR (4)
=5.0926 A
il (B) 2, KW skBoh3B,
—0.0007187
l 0 O) 718 99 ............... 05)

Sl ak s v 0.020604423 X 0.038564438

S5 OFEGHR DG 5 Table 5 (<784 & 5 1k T2 8013 A li5$6.9671 A
BHih:7.6698 A, C#i45.0926 A 45 K OG> B 5390730 TH 3 = & Akt

@:.)kb b b,
3.6 MARROBFEHORDHS

iR, FRRE L Sbh 3, IR OMTER (a) i1, K ()
D77y 7 ORMHEEAOHIR (d) &R (hkD) <& ->TRD >N 3,

1 /d* =(h*+k*+1?)/a?

— 73—




BNl BCROW RS AT 5 BRI RR (RBLATED

Table 5 The Lattice Constants (A for A, B and C) and Lattice Angle
(° for B) in Manjang-gul Cave on Cheju Island

FEMALE | @ELg | AsLE | ABLE | sl
5 SRS TR el [EERH R ] FEdAA | R o

WA A il i Bla] Y
NATTED
A (A) 8.549
UL
A (A) 4.914 4.901 4.903 4.906
C (&) 5.415 5.429 5.460 5.435
LR
A (A) 6.967 9.774 9.774 9.761 9.7170 —2.803
B (A) 7.670 8.936 8.907 8.920 8.921 —1.251
C (A) 5.093 5.191 5.178 5.174 5.181 —0.088
B () 90.730 116.370 116.360 116.290 116.340 —25.610
—FHR%
A (A) 8.104 8.166 8.172 8.164 8.167 —0.063
B (A) 12.690 12.890 12.880 12.860 12.877 —0.187
C (A) 7.113 7.106 7.106 TA10 7.108 0.005
a i) 98.900 93.300 93.400 93.300 93.333 5.567
B () 113.900 116.100 116.100 116.100 116.100 —2.200
r ¢) 86.200 90.800 91.00 90.600 90.800 —4.600

fiflE [d (hkD] @& 75 v 7 ORERHROHER (hkD) &R TEE
(a) lLk-TRkHoh b, Hit (hkD) F. Table2 ® & 5 IHE L 17co 3L
HRROMTER (a.) %R 5 1»ofpEkE 7L, XenTH 5.

1 /d* =(1/a2)x(h*+k*+1?) +R GEZIH)

CCoT R (1 /ah) 1rEx (RREE LS5bh, e (a) %
KB EHOERELSFKIHRTH 5, )2 REGFOMER BEARRLESL) %
R en IciRd .

1,/7d* =0.0136822x (h*+k*+1?)
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BB, PERE (RY) Of0.95313, T OREAER SRR eD H5:% 68 4 & <
RMPLTOBLYEE->TV S, 1,/ a2=0.0136821 5 I HRBROKFEXK
(a,) diskponz,

af= 1 ,/0.0136822 ............................................................... (28)
a,=8.5491 A

THLE, MHRROBFER (a) 3, 854914 EHEE s hts,
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RIS & 0% = ERM OB ERSY — BERAR OMERD &) 11, > X0 6%
NTH%, TITRH BFHRS « BIDE ELREEO TR & #0R
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2
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