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[ The Lattice Constants with Hexagonal System of the Shell-Sands on
Kimnyoung-Sagul Cave in Cheju Volcanic Island]

ABSTRACT

The Kimnyoung-Sagul cave in Cheju volcanic island is situated in the
south of the main peninsula, commanding the Korean strait, geogra-
phically coordinated longitude N (33° 32" 26" ) and E (126° 44’ 38" ).

X-ray diffraction method is introduced to figure of the crystal structure,
lattice contants and lattice ratio of the shell-sands on Kimnyoung-Sagul
cave in Cheju island. X-ray observation on the crystal structure of the
material is orthorhombic, monoclinic and hexagonal system. This paper
focuses on the hexagonal system that the lattice constants ( A- , C-axis )
and ratio (C7A) are, A= 4.977T A and C=17.1518 A, C,/A=3.4457,
respectively.

[The Review of Osaka University of Economics and Law, 61 (1995), p.1-21]
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Fig. 1 The Seat of Lava Caves at the Outskirts of Cheju Volcanic in
Korea and Japan
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Table 2 The Measurement Methods for Qualitative Analysis with the
Shell-Sands on Kimnyoung-Sagul Cave in Cheju Volcanic Island

s Standard Qualitative Analysis
Measurement | Peak Search 1st 'Search 2nd ’Search

H B | Cu Cu Cu Cu
HF ® K |50V 50kV 50kV S0kV
H B K | 200mA 200mA 200m A 200mA
S=d A —F | BfT=4A-4 | BRT=AA—5 | [BT=44~% | LfiT=FA~%
Fy 7V rEE | 0.020° 0.020° 0.020° 0.020°
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/903y b | 0.60mm 0.60mm 0.60mm 0.60mm
i E | 1.54056 A 1.54056 A 1.54056 A 1.54066 A
EoE b S 9 9 9

Oik#in (20.760), @47+ FAKE (0.000°). @FEHAY » b (1°),
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Fig. 2 The X-Ray Diffraction Chart and Peak Searth System in Miller Index of the Shell-Sands
on Kimnyoung-Sagul Cave, Cheju Volcanic Island
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Tabled The JCPDS Number, Chemical Formula, Atomic Standard Peaks,
Coincidences and Reliability of the Shell-Sands on Kimnyoung-
Sagul Cave in Cheju Volcanic Island

Atomic T :
No. [JCPDS No. Chemical Formula Standard Coinci- R.el.la—
Paals dences bility
1 5—0453 | ARAGONITE, SYN &#bohh (#AZR) 18 18 203
2 | 21—0840 | GISMONDINE 18 15 59
3 | 20—-0452 | GISMONDINE | 18 11 46
4 | 29—0307 | PARSPURRITE 18 9 40
o | 81—1284 | RICHTERITE, CALCIAN, SYN 18 8 38
6 | 25—0808 | RICHTERITE, SYN 18 10 30
7| 29—0371 | LARNITE, SYN 18 12 29
8 | 11-0156 | WAIRAKITE, SYN 18 13 24
9 | 29-0378 | ROSENHAHNITE 18 13 23
10| 20—0231 | WHEWELLITE, SYN 18 10 22
11| 35—0424 | NEPHELINE, SYN 18 13 20
12 | 33—0253 | HIBONITE-5H, SYN 18 10 20
13| 18—0276 | MARGARITE-2M1 18 10 18
14| 14—0260 | TRIDYMITE-20H, SYN 18 13 18
15| 19-1184 | ALBITE, LOW 18 9 17
17 | 5—0586 | CALCITE, SYN AMA (RNARR) 16 14 14
45| 10—0173 | CORUNDUM, SYN 11 8 4
46 | 13—0437 | TREMOLITE [ 18 9 3
47| 31—1282 | EDENITE, SODIAN, SYN 18 10 3
48 | 31-0249 | FASSAITE 18 11 3
49 | 27—-0020 | BRAMMALLITE-2M1 18 10 3
50 | 29-0329 | RIVERSIDEITE-9A 17 8 3
3 & £

3.1 BEOEBRSWLIBREBEDRDS
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Na,0(0.82), MgO(3.3), ALOs(1.4), Si0: (3.5), P:0:(0.22),

SOs (0.95), K.0(0.11), Ca0(87.0), Fe0:(1.5), SrO(1.1),
DOIKRA Ty BFTIWtRTH L, TOH ¥ FAMITH VRS S, Tabled &
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Fig. 3 The Qualitative Analysis of 2nd Search-Match for the Shell-Sands on Kimnyoung-Sagul
Cave, Cheju Volcanic Island



BEMAILE, S8 ICH 2 HicBT 25 RR0OBFER (RO

Fig. 31c%1} 5 JCPDSYEOBSHEA OGNS, §dbL, COPHAKC
EH&EVH - FEFSORSAER. 81 FHITER, JCPDS No.5-0453 D
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JCPDS No.21-0840> GISMONDINE [ # 2 € > F % : BflE% - THhIEE - —
278 (18). —FAH (15) BLEHEEFE 9] THB, T LT, HIT
FH T3, JCPDS No.5-0586® CALCITE [ H#fG : NHEF : THEE L —
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Ao,

FHBFROHE R, RFOBARFIHAFERIIS IEHS TV A7
I, TITR NARROBERBEDARET 5. RABRRLEAFTRRIE.
Table5 © & 5 T#5RTH. fERH, 75 —BFLLEB L UBME X THE
ARELTWA, i, FARETRa. B, 7D 3>OEENN THD,
FNARFETHa & SOAEMNIN Thy, vy DAEENI® THi, 75—
B, RARRTHRBEMET, ROEBT. OB TPEOETO 4 2DKF
el NARRREMETFOATH B, BTEHRIZ. HARRTIRA, B,
CO3I-DHTHY. NARRZALCDO2ODTH 3,

3.2 ARARROEFEH (ABMECH) ORDA

ANTRROBTER . ik (d) LmEfEH (kD) L -TRDH LN B,
INnooBfRER, ROEBD TH B,

KD = A7 § 4 (B +E HhE)7 3 F AT AQE convesmmsmamnnanansseans (2)

HHERE [ d kD ] k. 75 v FoRSEEXomEREH kD & TEHR
(ALC) it&-THKRHEN B, HIRE (hkD) (d. Table3 D & 5 ITREL .
BTEHERD S IDILF -5 v — 2R Ui Table3 2B 5, HER
(d) Emmfs# (hkD) 258/ 2|k > T, BFEHO AN E Cllidk

— 14—
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Table 5 The Crystal System, Crystallographic Axis, Bravais Lattice,
Space Lattice of the Shell-Sands on Kimnyoung-Sagul Cave in
Cheju Volcanic Island

Crystal system Crystaﬁ}({:ﬁraphlc Bravais Lattice Space Lattice
axpxc Bkt P
a=p8=7y=90° (Pr\imitive Lattice)
c HLHT 1 (Body :
FAHRR A Centered Lattice) e
Orthorhombic gy ELHT C(Base a sl
B L_ _ai el Centered Lattice)
‘lﬁ\’ j T F(Face
a T Centered Lattice)
a=b=xc p——
a:.@=90° q'-l’- .
7 =120° R
AR + BT P JJ
Hexagonal B/*\ a (Primitive Lattice) v, I P
: el A
\g\’g\---%-)—ﬁz a
at’ Sy
a,

SNAHFAEIT 7o AfE CEIOFEMIZ, WO &B D ICHHROLEORE
Tt I Ea— S BEOFIEZRDOEB D ICHMEE T, TITy &

D EEEMMZ L LMD EHITEBTY,

1 /dhkl)’ = 4 (h*+k*+hk) /3 A*+1%,7C?

ABOEAOE I THEE 2IHTHRAOE A EFNEFNK, Y EBIFIE.

X
Y

i
£
k2

Il
=
N
o
=

L85, X, Y- THBEFEHFAhiE, BERK
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l/d(hkl)z = X (h2+kz+hk)z + YIE ................................. (6)
BBoND, WILX, YOR/NDN2 FHRELRD 2 1DICERARRAEIELD, Th

2953 —ANDRRTHL I ENTES, Z2TE, R2EHITTLHITE,
{1 7dkD? = m, (h*+ki+hk) =a BLU 1!=8} &7 3,

BTEHERKD B0, EREFELEEL DL s—*x voA N xEHT
EEHAREROEHED SESNITHIEA i

A = at ZapB B 598 2479
Zap R 2479 79429
= Yag? x ¥ .‘82 _ (E a .‘8)2 = 41353101 ........................ (7)

Th b, IWFEHOAERD 272010 lE, ROTHNEEBEW S,

1 |Zem faB| 1 40.606 2479

A lxgm 348 A | 403.961 79429
=(Zam><2,82—)26m><2a6)//_\ ..................... (8)
= 0.0538115

COX=0.05381150EERAIcRATHERTFEHD AN E SN E, T
hb,

AZ - 4/3 X: 4/01614345 ................................................ (9)

Lichi=- T, B TERDA#IZ4.9777 (A) £33,
DEIL, MFEHOCHARD 2 owid, [k LT,

g = 1 La* Zam| | 598 40.606
A |£Ba TAm A | 2479 403.961
=(Ta? X TAM — ZBa X Zam) SA e (10)
= 0.0033992



IR, @B IZS 2 Bt 2 S HRROBTER ()

HODEERNENRA L T, BT ERO CHIZHE L LERIZ, KOEBHT
H 5,

C=+v1/Y =17.1518 (A eevssmmmmnmmnsnimismmemm s snaveais (1

RBRIT, HTEMDOA L CHMOLRAFE L liitt (C/A) 3 3.4457C
H% (Table6), JCPDSD5-0586ic %1+ 2 HRA DO TFERIZ. A=4.9894
EC=1T062ATH Y, HBTEHOHE (C/A) 1. 3.420T5H 5,

AR E RO L OMTERELB L, ZORBRELT, ABIEOF— 4
BINS VD E, BTEMAS (00124 : 0.24%) THO, KL DI, K
FREHCH (0.1456 A : 0.85%) L#ftbC, /A (0.0237A : 0.69%) T& 53,
TOEHEL TR, TOBSIGEVDOR, BlLidohAORARETHY.
%21 Gismondine DHPBERTH Y, &Sl THHIRAMBEDONSE BHR
DIRE -T2 5THS, THOE, AHERDOF— 5 3. ELUHRA
(AVHFA D) ORFRRTHVDSRTIEROHEENEET L0 TH 3, &
oo Table6 T, MARBTOLEE T -0 TH 2, K7~ 5 iE WA
HERRDRIIET 7 TF 4 FTH DI, AHRROENEH VY1 TH B,
T, A7 -5 ORRBEIERORERETH 21 5TH 3,

3.3 ANARROBTFEHLHEEH LMK

WTEBOA# (4.97774) ©CHh (17.15184) iz, ERESROWL
% & LT, MgO(3.3), ALO:s(1.4), Si0:(3.5), Ca0O(87.0), Fe:0s(1.5), SrO
(L) D 6KV E 2BHRNIH 5 (Table6), #h 5% KR L 72 DA Fig
ATHE, soit, IWtHLLEOERESRIZ, Mg0(3.3), Si0:(3.5),
CaO(87.0) DIBRAMCAREIKIFEL TV B, BULEOYELETFRIER <>
WTHBET-LOTH 5, 2EHEE, WEESERS L OETFRIERC> L
THRILEM OB AT - 72,

EREFERICOVTE, v 7Ry a160R), Y4 FEQIBA) BLY H o
YIAQITA) TH2, CITR. Y18 VY ABIUR 2y A
DRI Lcds s TRNEWEITR s T 3,
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Table 6 The Lattice Constants and Lattice Ratio for Orthorhombic
and Hexagonal of the Shell-Sands on Kimnyoung-Sagul
Cave in Cheju Volecanic Island

Orthorhombic Hexagonal
Axis Lattice JCPDS Kol Lattice JCPDS
Constant 5—0453 Constant 5—0586
a, 4.9576 A 4.958 4 ay 49777 A 4,989 A
by 7.9435 A 7.968 A &y 17.1518 A 17.062 A
G5 5.8096 A 5.741 A Cy / 8y 3.4457 3.420
Ca0 (87.0Wt%) CaCO; Ca0 (87.0Wt%) CaCo;
8i0: ( 3.5Wt%) Calsium Si0. ( 3.5Wt%) Caleium
Sample | MgO ( 3.3Wt%) S Sample | MgO ( 3.3Wt%) Carb
Fe:01 ( LEWt) arhonate Fe.0s ( 1.5Wt9%) BRHAnALS
ALO: ( 14wt | (Aragonite) ALOs ( 14wy | (Caleite)

Al;Os

Na:0 (0.8Wt%) MgO (3.3Wt%) Al0. (1L4Wt%)
/ 8i0. (3.5Wtd6)
P:0s (0.2Wt0%)
50. (1.0Wt3%)

K,0 (0.1Wt%)

Sr0 (1.1Wt%)

Fe:0: (1.5Wt26)

Ca0 (87.0Wt%)

Fig. 4 The Qualitative Analysis of Composition for the Shell-
Sands on Kimnyoung-Sagul Cave, Cheju Voleanic Island
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U AN A(T4R) TH B, ST, ANV I L, R TFZ VI LB
UrAEDIEIC Lz TPNEWHEICIE-TWE, LT, TOhLYY
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LAOREHESEBIFEEHRSEE VD, BTFEHICAZIUKELTVWAT
ENBEFTE B,

FEFMEEREC>\WTid, v 7% v 7 A(R.19~3.20A), ¥ 1 H#(2.354) B&
UAhnyy A(3.94~3.994) THd, JITlH. AV T AL, RF7EYY L
BLUOTAROIEIZ L e > TNS WVEIZE > TV B, # vy & DJRFRIEER
HEEROESB VD, ARG FRLERICBTFERICREERELT
W5 I EMETE S,

FhW A, BFERIT. vy s0EREARICHEFET 2 EEAER
PEFEES TS L -T, BRECELEZELA S LBED N,

4 B bH VYIS

BENKLE, 8B o LT, XEBEIFEE & o 2 Ea -5 OFR
MIBIC X > T, (BB TERERET A LENTE L, ZOMHRE, RO
EBOTH S,

AN E—2 « 4—FOEMSIHF

A AE ORI 20 (3~80°) Thd, HIRREANHFREZRESDELTS
HEEHTH 5, CTTIR, AHRRICHET 2208 — 27 OEIEHEBEAZ, Th
X U o dRRR. IS S & O X ARGREE(E D SHEXTREE % R, EiefE ik
ETBCEMTE, ZORE, ZNFNOBMEHESHSIHRICKE - /2,

B ZRIEROEMESIT

BEMKLE. @EEEORDOKS 3. 2hZhofbERXeRET L0
TEf, TOWREIH L T, TREBEEL — 7 A, —BEMSE L CEELFRE
MOMERT A ENTE, FBIGEVERBER. Flitlksonaofls
ERTHD, H2iiZ Gismondine DHERFFZRE L UH 3 1Tl ARG DA R
ZDNEICE > TOBREDILEHNTH 2 L EMFED NI,
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C HEEBEIHTEHR

COWEDY v 7 uiE, HEXBEMTOSHE L XEaromFick > T
MBI oo, F oy MG M BE BHERPAHRBROESR
THEILBHETE L, TN}, w72 v Y ABTFESHFBRFTHD, 74
R4 Y EYFIBFTHY, S50, BETHEEMORZ VA LYY A GHELD
IS F LRI AR T O EMBERT 200 TH B, Fic, v o s
GHRIEFENATSH 5T EHBEFTE B,
CONRFRROETER D, EHrAE L RS EER &S EREER VT,
BN FERIC L Ba v Ea— S MBAEIT- 1, THDL, BTEHKA=4.9777
(A) £C=17.1518 (A) T. &5ic, #hitk (C/A) 13, 3.4457TH 3, #
TEHAMH, Ci#ibLUEER (C/A) MERENTLAHEROERIIE, KD
LOICENTES, B, BEXBANICE - TE LN IWREL LD
FRESHRIZ, B3 vy o, H1BOBEI VY Y 40 v LD IESTIC
HEBPbH 5, IR, Avyy a0 EHAEES XUETHERL. &5
ROFTROKEL, BEEHSPENINIE LS 2.0, BT ERICKEKE
LTWEEENEZ L3,

E i3

COWEIR, AETMEMLS (EMEERTE [R7 Y 7icBid 5 YRR
D CX AR TH B, COWEOHELABOREL Lic i3, HME
IR ILEMERT 2460 AFOp BRI, TEEA RSSO BhE L,
ERARFEROBREEER L L NIFEECEHOBEEELET, O
WXOT — FERICH o> T, BB TEWORTAL L5 —K, B4
7 DANLERRICE D THA%THEEE L, BREIOBELRELE T,

5 XM
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