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TABLE] ,Measuring Condition for Qualitative Analysis

Appratus Rigaku/fully automated sequential
X-ray spectrometer system 3370
X-ray tube End-window Rh-target

Voltage .| 50 KV

Current 50 mA

spectrum | (F~Mg)Ka | (Al:Si)Ka| (P*~Ca)Ka|(Ti~U)Ka

crystal TAP PET Ge LiF
Detector F-PC F-PC F.PC SC
PHA Diff Diff Diff Diff

Slit %ol M Asf@ols % (Cl)dle Fine Slit
stz 7lgldl Coarse & Apg3arch

gHrel ERY ME#FALS TABLE 29 o] sz itk TABLE
29l #xKd WY 202 BRES EHFmE' (EL.2-Theta
(deg)), &XX#%®E (Intensity(kcps)) a8z Spectra &

#£Rdtn A
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TABLE2, Results of Identification for X-ray

Fluorescent Intensity

EL.2-Theta(deg) | Intensity(kcps) Spectra
HV 00 15.61 5.040 Rh-KB]
16.45 5.153 Rh-KB1-COMPTON
17.59 27.086 Rh-KA
18.43 17.666 Rh-KA ‘Cgfgﬁglf
20.03 0,730 Zr-KB]
21.36 0.686 Nb-KA
22.52 6.157 Zr-KA Sr-KB1|
23.81 0.806 Rb-KB] -=*
25.13 7.968 Sr-KA
26.62 0.546 Rb-KA -«
37.49 0.310 Zn-KB] ~*
41.83 0.748 Zn-KA -=*
45.07 0.321 Cu-KA -=x
48.67 0.669 Ni-KA -
51.75 34.729 Fe-KBl Mn-KBl
57.%4 178.953 FPe-KA Cr-KB1
62.97 1.627 Mn-KA
69.38 0.263 Cr-KA
77.31 0.809 Ti-KB
86.16 4.052 Ti-KA]
Na 00 55.12 2.479 Na-Ka
Mg 00 45.17 10.470 Mg-Ka
ALQ0 144,77 74.019 Al-Ka
5100 109.03 166.963 Si-Ka
P 00 141.02 2.786 P -Ka
S 00 110.77 0.334 S -Ka
cloo 92.77 0.126 Cl-Ka
k 00 69.92 8.936 K -Ka
ca 00 61.93 86.565 Ca-Ka
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4. B B & R

BrEme RTEEY KHEe A% BEE wsevd  2EE
9 w2 WKHY EamEe Hu Utk RAe YA HAch
o BEEHY SEEAE Aze EHel £RID Uoh o B
BHE (975 )0 BEHESS dod WME R =681
ST Eme WESE Wfel Yew FRACT 2HDE AR BE
el slaold WF EEEHO fEmel AR Kel ol oA
£RE Aolgn 2t %3 EHEES AgmAel st mEelsn
2 B a3 L@ xEF ol mHe Jed sEel A@
2= Hu 9o TABLE 3& WF HHY mEolh

TABLE.3. Periodic Table of Elements in Manjang Cave of Twinrock

IA |IIA jHA [ VA [ VA | A|VIA | VIl 1B IB| 1B VB VB | VB
1
1 H
1.008
8
2 [¢]
15.999
11 12 13 14 15
3 Na | Mg Al Si P
22.990)2.306 26.982 | 28.086|30.974
19 20 22 25 26
4 K |Ca Ti Mn Fe
39.098 }40.080 47.88 54.938 | 55.847 AR ST R
B & koK ok CAH0E)
K B & M T %




TABLE.3 o] 93d BBLEBITEd:s A& (Ti),w72(Mn), 2
g Z(Fe)mpol @ma=Ho yth o PU IR5S fHELETT
%2 Holth o sfHeWERN YoidEe IAKR(H, Nag K)
IAZ (Mg 2@ Ca),liBZ(Al),NB&(Si),VBE(P) 2z IA % (0) |
Ak, dr1M LulE (AL), #4£(Si) % A(P)E SLERHHEAN &
BEY xgoln EFHESE £4F% BTFIBY avyd &Ee AYzd.
of Listel &HEol 0.06(Wt%) LITFAR S0,5(0.049 Wt %),

C1(0.036 Wt % , Cr,0,(0.057 Wt), Sr0(0.052 Wt %), 2r0(0.017 Wt

%) 2z Nb0(0.003 Wt %) °] 3} o}

4.1 E{tntadlE (Mg0)

Mgo o glojA wtadlEel BXRXKEEEES MJ Ka ol 26=
45.17° #oll 10,470 (KCPS) o]tk 1 &R Mgo 9 aHFL 5.5
(Wt% )2 Hof JUoh( FIG.6 ¢ L#, TABLE.4)
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FIG.§ Chart Recording from by MaKa,NaKqe and CaKa

[
l:&l. kePs 2.0

X-ray Fluorescent Lines for Manjang Cave

of Twinrock



TABLE.4 Results of Order Estimation in Manjang
Cave of Twinrock

Camponent } Definition EL,CODE | Spectrum | Int kcps ! Conc wt%
NA2Q NAOO Na-~KA 2.479 3.6
MGO MGOO Mg-KA 10.470 5.5
AL203 ALOO Al-Ka 74.019 17.
SI02 SIOO0 Si~KA 166.96 49.
P205 P 0O P -KA 2.786 0.28
503 S 00 S -KA 0.334 0.049
CL CLOO Cl-KA 0.126 0.036
K20 K 00 K -KA 8.936 0.86
CAO CAOO Ca-KA 86.565 8.1
TI(2 HVOO Ti-KA 4,052 2.1
CR203 HVOO Cr-KA 0.263 0.057
MNO HVOO Mn-KA 1.627 0.20
FE203 HVOO Fe-KB1] 34.729 13.
SRO HVOO Sr-KAa 7.968 0.052
ZRO2 HVOO Zx -KB 0.730 0.017
NBO HVOO Nb-KA 0.686 0.0026
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WE (Vol14 )P 55)14)15) o DATAS olstd Tz (5.19), &
ANMECO.13), BKAME(10.61) 282 ﬁ@(1‘0.48)°]3_ BEEZE (2,664)
S (7,096), AR (0.336) a2 #EHFHE (0.513) 0. oA
kgt 2dwd FHEZ AL FFFE HAUo
—% @HRHESF (Vol 12 o P124)¥ o mEEHBY Hxo
ojstd FMgo & Si0, HHFo HKepdd oz #mmse 3¢S
Gehdoh 289 @EE 8.7%d 24X wachisa o,

#Ee MgO & 510, o @W&HKE oo gol FHESIIC

W(Mg0) = 30.44 - 0.495 W: (S1i(0,)0;) e (1)

510, ¢ MgO o HMFEEe (07902 Hx Yoy THE H
xe WRFIA Ho.

AEgol MgOst AL,0, o M#HEE Hstdh

M(MJO) = 29,028 - 1,438 W(AL,0,)  rereremereemiinnnnininniicns 2)
2 H3 Yo HWMEEE -0.751 Hu o MgOe Al,0,
Bt} S5i0, 7} Mol Ide AL LA HUG

4.2 B{tUEE(Na,0)

Na,0 of UM YEFS BXXHBEE NaKe ol 20 =
55,120 B¢l 2,475 (Kcps) ottt 1 #% Na,09 &HES 3.6
Wt %)= Heollch(FIG.6 o i , TABLE 2 =& TABLE4)

FE(Vol 149 P55)14) o DATA o] 9olsw  Z#E 4.01) , B/
E(2.100, BEKXMBE(6.39) z28lz #HMUQ.2WE %) olm HEEE=
(0.871), % # (0.758), #EER % (0.110) 233 MEHEH (0.217) ]k o



DATA ¢} sty Eobd ®hfE (3.6 Wt % )@ AL FHEU
Tz Holloh

—%, BRAEEBE(Vol 129 P 2043 <9sw [ Na,0s
510, 4&d w=s #/WLE YEHzAR gol o BLpRe A
o] Kk ZFolr}, Na,0 + k,0 HEL & 12.3%2=A #iid KxleE
d-E #Emchastn XFHdGn ok

g¥Ee Na,0 9t Si0, o MGKE oded gol HHSAC

W(Na,0) = -5.5297 + 0.183 W (51(03)10; ) crruvererrrcurennene (@)

o714 Na,0 9 SiO, o HEFAEE 0.8 2 Heo gloy
RHEEHEY KFold AL wE(0.183D st mAEE <+ Sdrh
metx  Na,0 ¢ Al,0; o= HH3IA

W(Na,0) = -2.678 +0.403 W(AL,03) v @)

2 g1 dow HMEFEHKRES 0.6452 =Hol gt Na,0 £Al,0,

Bo Si0 7} M#i%el ade AL @4 HAW

4.3 ®itzs ( Ca0l)

CaOo] glojA Z#He Sy XfHEpEE CaKafgoll 20 = 61.93°
Beol  86.565 (Kcps)oldch o #F Ca0 9o 4aFES 8.1 (WtH
2 Hojgxlth (FIG.6 o TFi , TABA.2 =& TABLE4)
AA(Vol 149 P55)4)15) 2] DATA of ol FifE(7.19), &
ANME .07, BA@EC10.17) z2aln HE Q.10 01 EREEQOTD,
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AHC(4.313), BAERE (0.26) 9 MEHHM 0.289)0) b o DATA
9 esd 2od RBEGIWE%) @ Re FHEBt age
Ae @A =t

BEMEBEE (Vol 12 9 P.214)3) of oaw FCa0s] &4
& LI~127%EN &M WEZE BEERS A H— Lo
$Adsdz Adsn o

Ca0 v Si0, 9 Al,0; o] % WERS #wBsgoh

W(Ca0) = 30.79 - 0.463 W(S10,;) - ereeerrcrrrmmmirimiunirscniiinnuneen (5)
W (Cao) = 19.54 = 0.745 W (AL, 0,) creereercremmmmmniniiiiiiiieieen. (6)

oMo HMEGERE Si0,(-0.948) ¢ Al,0,(-0.500) 2 Ho 9l
t}, CaOs Al,0, Bt SiO, 7} MKl =g KE AEs
R&2 Holdd.

44 MLy =E(K,0)
K,00o 3lojx ZFe BXXHpuEe KKagol 20 = 69.9208%

o] 8.936 (Kcps) ol 2 #F K, 09 &aFxE  0.86 (Wt%n)

2 Hojg} (FIG.7 ¢ i, TABLE.2 © TABLE 4)
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FIG.7. Chart Recording from by KKa and SiKa X-ray

Fluorescent Lines for Manjang Cave of Twinrock

MM (Vol 142/ p55)t4) o DATA o 9ost®  Fay (1.97), B/ME
(0.83), & AME (5.63) 22l = M (4.80) 0l #EHE = (1.057), &
(U7, EEEFEE (0.135) 232 B HE (0.536) ol o},

F RK®SY 0.86(Wtw)e #/EY 7t7be Hel o
mEBEREE (Vol 129 P124)3) ol s F K,0 goe 4
B 0.5~5.3%°l9% S5i0, of fFo] wolde wmat mmeEdggy
I AHstm Yo

EHE K,00] gstel Sio, & Al,0, oo WERLS HH s
A
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W (K,0) = -10.04 +0.236 W (Si0,;)  seevereererremiriiennniinnnnn. Q)
W(K,0) = -3.028 + 0.302 W (AL,0,) @ «oremrenncrnnrnnnen 8)

7ol Mel MAMEBE S10,(0.948)0l:m  AL,0,(0.397) 0] o,
K,0 9 Si0, o e w$ =z=ge Re A "z AL,

L

€ Wy Hdogcs AL 44 HU

4.5 E (8i0;)

Si0, of YA HExe BRIXKB/EE SiKe ol 26=109.03°
Beoll  166.963 (Kcps) o]tk 2 #&F S10, o &AHFFLS 49(Wtp
ojdtt. (FIG.69f T, TABLE 2 %  TABLE 4)

AR (Vol 149 P55)14) 9] DATA of <3td  ZFi5E (50.99), &b
fl (45.11), BAME(65.54) 2@lxn HEE(20.43) 01z = (4.259
4tk (18.076) , HEdegRsE (0.536) 233 #ER# (0.083) 1tk % K&
o 49Wtne FuE ¥ sl

BELEREG R (Vol 12 o P21 o 93t Fage RHENY
e AL mode L4 mIe RHREolnL IEY 4 EHEE
s Hod xREd A FH RSMEE Hoh Si0, o EL B
Aol A ##is Z25E smmale 24% BRdFdazstn AFszn
Aot
o714 Si0, 9 ARl MERIY AHHEAH (R) & BA SO



W(Ti0,) = 10.061 - 0.151 W(510,) R = ~0.897 (9)

W(Al,O4)= 10.351 +0.122  W(Si0,) R = 0.373 (10)
W(Fe,0,)= 1.235+0.031  W(Si0,) R = 0.09 1)
W(FeO) = 30.754 - 0.456  W(Si0,) R = -0.822 12)
W(MnO) = 0.167 - 0,002  W(Si0,) R = -0.037 (13)
W(Mg0) = 30.439 - 0.495  W(Si0,) R = =0.790 i
W(ca0) = 30.787 - 0.463  W(Si0,) R = -0.%48 (15)
W(Na,0) =- 5.297 +‘O.,183 W(Si0,) R = 0.891 (16)
W(K,0) =-10.040 +0.236  W(Si0,) R = 0.948 ()
W(H,O0*) = 0.083+0.007 W(SiO,) R = 0.113 ()
W(H,0™) = 0.424 - 0.003  W(Si0,) R = -0.08l (19)
W P,05) = 1.187 - 0.010  W(SiO,) R = -0.228 )

A7l A Epldl AL Na,0(0.183) 9 K,000.236)°lx KHBH
of RS MgO (-0.495) ¢ CaO(-0.463)°lch HEMEC U=
Ca0(-0.498), Ti0,(-0.897) 8z FeO(-0.822) ol

MM AEE FHkl ot prE=Es HEA WEES KET
HEZE ok A7 AM GBI Ad S3L K0 = 0.9489 &%
A HAh

4.6 |AKHM(S0;)

SO5 o] UM HES BXXHEEEE SKe ol 20 = 110.77°
Bl 0.33¢(Kcps) oo a2 #&&E SO0, of &FELS  0.049 (Wtn
2 Holdo (FIG.7 9 Li#, TABEL 2 % TABEL 4 )
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Abstract

Cheju Island, which was formed by volcanic activity, is an
oval in its shape with the major axis of 80km and the minor axis
of 40km. The island holds in its heart Mt. Hanala rising 1,950m
above the sea.

Petrological study of this volcanic island has been made
actively by Sang-Man Lee, Chong-Kwan Won and Moon-Won Li. The
chronological measurements of the island by Chong-Kwan Won and
Moon-Won Lee showed that it is composed of Sanbangsan trachytes and
Backlokdam trachytes (25,000 year ago). These reports are based on
the chemical analysis and the rediometric chronological measure-
ments on the ground. However, there has been no reports about the
inside of caves.

We made an (composition) analysis of the inside of Manjang
Cave by the fundamental parameter method in X-ray fluorescence
spectrometry.

The fundamental parameter method in X-ray fluorescence
spectrometry is nondestructive analysis, and it enables us to make
the values processed by a computer.

The results obtained by this methods are as follows:
SiOz(49%), A1,0,(17%), Fe,0,(13%), Ca0(8.1%), Mg0(5.5%), Na20(3.6%),

Ti0,(2.1%), K,0(0.86%), P,0,(0.28%) and Mn0(0.20%) respectively.



The data obtained by the fundamental parameter method in X-ray
fluorescence was compared with the data provided by Chong-Kwan Won
and Moon-Won Lee. Our measurement was made by K-Ar-method in
cooperation with T. ITAYA. The samples are of 30,000-420,000
years ago.

The composition of the wvalues of our underground analysis with
the existing values obtained by the analyses on the ground produced

new data about Cehju volcanic island.
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