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Abstract: K-Ar dating system of Korea Basic Science Institute (KBSI) was installed in 1997 and has been
used since then. The system consists of high temperature graphite furnace, gas purification system, and
mass spectrometer with data acquisition system. K-Ar age is determined by the measurement of the
concentrations of Ar and K through isotope dilution method using *Ar as spike and flame spectroscopy,
respectively. The accuracy and reliability for the K-Ar age are checked using the several K-Ar standard
materials. Although the exact age determination for young samples of less than 1 Ma is hampered by
small fluctuations of sensitivity and mass discrimination, the present system yields the reliable K-Ar age
compared to the standard materials of Tertiary and Mesozoic age. The measurements for the SORI93
biotite with the recommended K-Ar age of 92.6+0.6 Ma and BerndM muscovite of 18.5+0.6 Ma yield
the reliable age of 92.11 1.1 Ma and 17.8 £0.2 Ma, respectively.
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Fig. 1. Schematic diagram for the furnace and the gas preparation system of Ar dating system in KBSI.

Vol. 10. No. 3. 2001



174 e Il

EAXMI|2

EAA72e Al g7le] THRAE A= TlolY

FEI2 UEold AE EUr} FEEo] Qth Als
Z AN 400 AR FRE £ 9loH FY AEE
o] IATo A AU FAF 1g AE ANETA
Ade ¢ Qo) oFe] AXE o] &stq Zhzhe] AR
A7Z oz JaA7l 3 A4S JPFrt. 17
E2E 59 #dH9 o R a2 S RER
T Utk AEE Ta FHEO] B0l e Ta =
1Y &oz JatEo]1450 °Ce] &AM 1087 7t
gdth. A1z FaEY] de LI TE 34
A7 AElE A SR 2 9F 1X10° mbar AEE )
Hol AXLL HAAZITH Ta FE &dolE W-Re &
A 2247} lo] ANE WEe 228 S et

i

il

EEDI| X CAr,, MUK

EEF7] ARZAE BAE BE 3719 PAr, =
Baste F9 2HedE 2A &7 @ JE Fr}
A deid rhagAd o5 dAse FEOR
FA=E 9tk 47 2 Jg RES] YR FAe B
F 2dE o83t ZFAB % rhNagao and Ttaya,
1988). H-ulol 4HS HFE A3 FTINE RE T
71 A7) AL F FAr, o] Bl AR
719 72 2 AgpEaAE =AY o o] &gt of
71%8] Ar F5(0.934%)9} Are] F44H]) (A Ar =
295.5, BAr/PAr=0.188) & 1YL o 7r=9= 13
Baol ¥ZF7|oE oF 1.0X107 cm’ STPEEZLE
2 g 2A0R 3ElE e Ra))o) YAre] 2
o] ot WA 18] B ZFEF19 FAr, & A
AYAA Fo B4 F APRA7E T3 FAE
EF Are] THUAHE ol 83l BT Fo] FAr,,
% radch &71go BaE PAr, 0 2 dE
o] AYHHUN HH oz 74T HdPE A&
mujth A2 2R3 “Are] o] F UH BEE
AL olfale] T T I M A2 EA4E
PArS e 3 13 F o 9.0X107 cm’ STPO
oahE “ArSAr 2 YAPAre] BlE 0.150810.00065)
0.000524 £ 0.000013°] T},

7ta N A

NEERE wWaE 7)e YA, o EREY) £ @
Aol AA FHE AR ABEA7|Z TFAT Th

AAE T 2FR A/29 U EyfLE 7A4E A
A @A B4 Efz FIl9] SORB-AC A E(get-
teZ FAE FHF GAR o] FoHthFg. 1). 2
olglA BH &9 A" T 2ZA = el 800
°C 2 M98 ¥ om0, 9 N, 59 7AE F
gtk H0, CO, ¥ Xe 59 71HE AAMALE ¥
ZhE U EelAM Reldoh 2z HAA DA e
SORB-AC AEE o83l dolde v, N, O,
CO, @ H,Z AAT F Ardt 4e EF ] RojA
"t} SORB-AC AE e o] dile] i 2 59
g Zr3 Al9] §Eol BHg FulE e 25009
2xo|M BFet} sk A X9 AT HEE
9l o] 2FPEE o83t 110" mbar )35 KX
Gl =

AyEMY |2t X7 TH X

At Ao ol &= BEA/A AFEAE= F
= MicromassAtol A A 23 VG5400 22 At &
E2] o] 4l AR (electron impact ion source), 54
em®] WAL e AP HRAG T FRE ol
Az g 74 Aok Arg] F9YE T gl Ad
e “Are d#jvo|(Faraday) HE7IE, tHE F9Y
252 ZHAEuPHelectron multiplieryS o83 43t
™ AzZ7|e] B85 (mass resolution, M/AM)S Z}7}
2003 600°Ith, HAIE Arc] AFEAI 2 FYHWA
ARyl A 359 41 Abol8] Ar1AE 27
33t 7t Arg 1949 Hu) A3 #X(peak position)
7t dojAle A ARG N1GAZ L o) F FAr
BAr, 2 PArol P she AFAE SxFoR HEA
F1EA 2090 3ol AH zF F9 Wi H AIYE
et B40] FUd Al57 FUEAY Ao g o
Abste] Z4zte] ELlUA &S AL

Ayxgas

AR = 717] WHolM e £ e F9Y
¥ o]&3} Ax Aoz s AlFe] FEE T
42 H&S FPHoz 23R vk £ T4
AME T8 ZE7E o|§H80E OF Alold HAL
wreA] g g 3hc}, AZFAPAAS(mass discrimination fac-
tor)e ol8dk xjolF& F¥3I] A% FHLE HFE
27)E o] &3l ZHAHT CArArE T AA 719 CAr
*Ar(=295.5) wel v &E ek Alge] dA
AdavE AN AFPEANTE F o2 v

J. Petrol. Soc. Korea



7| AR ATY EYUE K-Ar 9o 24 A2 JlK 9 A 175

e% o
1,05r .. ]

1.00 mumhm%?

0.95

Mass discrimination factor (k)

0.90

Sep., 2000 Sep., 2001

Fig. 2. Temporal variation of the mass discrimination
factor calculated from the standard air analysis during
one year. The open boxes represent the measurement of
both “Ar and *Ar using high Faraday detector. The
closed circles represent the measurement of *Ar and
*Ar using high Faraday detector and electron multiplier,
respectively. The variation of the latter is due to the
fluctuation of the high voltage supplied to electron
muitiplier.

e &= olnh AAz A e AHFEA ] e FAr
7N aF g o) YArfArcl et FF 2pE A e
DA Are ZHE ALME A Fig. 20 20009 98
Bl 2001 9Y Alolo) &g HEF 7S] FRIYAY
&9 st AAE] ok weidle] HE7I2 “Ackt
*Arg FAlO 3T A9 AR eE A 94X
A gk YArS ARSI ol 8-St F3E AS- A
70l FEFHE AY©F 1400 V)2| W3t we} 2
Fhol Ze4 walg 4 vl AFEA| FFi=
HEF7I 48 th2A RS W APt =
=4 gebd 5 A0 kFg 3) FEEH A H &
UM o AHF BAZE VERRA = el AR
Ao B4 ¢M EFEF7E o|&ale AYR
W2 FE wfd Paba, A ZoA S EE Arel %ol
AR +E 4T o e XF 7)o Y2 7
I EE Ko 3t o iUl E st AR 4
zA%t} A B AU 3AEWY] SeEe ©
10mg, 2448 oF 20mg AIEE ol &34 "o}

SeA SMHE O[S K-Ar Al &H

Ke| dg
K &% 4% f8iM o 01ge] AE8E
(HF : HNO,: HCIO, =4 : 4: )3} 4lo] HIE& A& &

g g7lo) Yo F o 2000Ce] £52 7hdsle 2hx

Vol. 10. No. 3. 2001

310
305 [~
=} ]
5 300 (- o o
© .
Q. 295 .
™
< IL
S 290 [e® o
285 - . ¢
280 L f ! 1
0 1 2 3 4 5
40y (v)

Fig. 3. Variation of the “Ar/°Ar ratio of standard air
against the “Ar abundances introduced into mass
spectrometer. The X-axis represents the signal intensity
of “Ar measured by high Faraday detector. Symbols:
open box, *Ar/*Ar ratio measured by only high
Faraday detector; closed circle, “Ar/*Ar ratio measured
by high Faraday for ®Ar and electron multiplier for
%Ar. Arrow indicates the intensity of “’Ar in one aliquot
standard air. Dashed line represents the “Ar/“Ar ratio
(=295.5) of the air.
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100008 A= 34 AjZl F 2000 ppme] Cs& F7}st
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HHoz K& oF 2% ole] 2 eeA S Hr)
(Table 1).

Table 1. K concentrations of JG-1a determined by AAS
in 2001

weight concentration .
date (gg) (Wi%) uncertainty*
29 Dec 00 0.0999 3.258 -0.96%
31 Jan 01 0.1024 3.231 -1.80%
17 Mar 01 0.1126 3237 -1.62%
21 May 01 0.1012 3.249 -1.25%
05 May 01 0.1059 3.312 0.68%
02 Jul 01 0.1018 3.341 1.54%
13 Sep 01 0.0999 3.335 1.36%
05 Ang 01 0.0999 3.269 -0.65%
17 Oct 01 0.0963 3313 0.71%

Recommended K concentration of JG-1ais 3.29 %
*Uncertainty = (recommended value—measured)/recommend-
ed value
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Ma)= 11.7£0.3 Ma, BerndM &5 (18.5£0.6 Ma)=
17.8+£02Ma, JG-1F &5 (904=12Ma)= 89.9%1.1

o = #3718 g e K-Ar BEEF) g8 o Ma, SORI93 Z-22(926+0.6Ma)x= 98.8+0.8Ma
o 23E& dA% 23 Baba FSE(HIX 11.8+0.1 LP6 &&X (12851 1.4May= 119.6£24Ma®] K-Ar
Table 2. K-Ar ages for international standard materials
40
*Ar CAr 0 . reference
Sample date (wlt(%) zg) (1S(¥;;/cm3 rza;l;)ggf::}c radiogenic (AMgS) 20 ﬁ;;r) value
g) STP/g) 20 (Ma)
Baba Tuff 27 Apr98 6.56 0.01574 8.08 297.06 0.54 11.63 0.23 744  11.81 + 0.1*
(biotite) 19 Jun 98 0.01199 22.15 286.67 1.18 11.22 0.22 18.59
29 Jun 98 0.01330 108.91 296.45 2.37 11.60 0.23 52.05
23 Mar 99 0.01152 15.48 319.67 0.87 12.51 0.25 12.52
BerndM 03 Feb 99 8.68 0.01179 132.95 628.45 3.12 18.56 0.37 3847 18.5 +£ 0.6°
(muscovite) 08 Mar 99 0.00613 137.57 625.46 337 18.47 0.37 39.39
26 Apr 99 0.00876 102.85 603.58 2.79 17.83 0.35 3349
25 Aug 99 0.00920 97.80 584.95 217 17.28 0.34 33.07
15 Sep 99 0.00991 98.15 595.17 2.23 17.58 0.35 32.76
05 Jan 00 0.00943 114.52 598.02 2.24 17.66 0.35 36.14
22 Feb 00 0.00975 108.02 593.96 273 17.54 0.35 34.96
26 Apr 00 0.01110 129.53 611.76 2.11 18.07 0.36 38.49
11 Jul 00 0.01092 123.46 608.25 2.70 17.96 0.54 37.49
18 Aug 00 0.00969 109.59 591.16 3.00 17.46 0.35 35.39
21 Sep 00 0.00836 135.30 670.49 3.13 19.79 0.39 37.36
23 Nov 00 0.00805 236.12 621.01 4.35 18.34 0.37 5291
22 Dec 00 0.00601 109.96 594.65 320 17.56 0.35 3534
17 Aug 01 0.00648 145.19 615.90 2.78 18.19 0.37 41.06
JG-1 [7Mar99  6.96 0.01160 34.15 2634.62 1.91 94.97 1.85 3.69 89.5-93.4°
{biotite) 14 Apr 99 0.01040 28.17 2432.53 345 87.86 1.72 332
03 Sep 99 0.00895 13.27 2513.39 3.01 90.71 1.77 1.54
22 Sep 99 0.00756 12.29 2514.14 2.83 90.74 1.77 142
13 0ct 99 0.00707 26.46 2394.44 3.20 86.52 1.69 3.25
29 Nov 99 0.00796 44.07 2422.61 3.17 87.51 1.71 5.10
04 May 00 0.00759 61.14 2536.12 3.07 91.51 2.68 6.65
SORI93 30 Aug00  6.77 0.01080 9.03 2534.59 4.07 93.90 0.54 1.04 92,6 + 0.6*
(biotite) 09 Oct 00 0.00791 9333 2527.12 11.91 93.63 0.54 9.84
17 Oct 00 0.00609 41.59 2473.91 3.79 91.71 0.53 473
07 Nov 00 0.00620 76.71 244974 427 90.84 0.52 847
12 Mar 01 0.00612 122.98 2479.04 5.19 91.90 0.53 12.78
GA1550 11 Mar99 7.63 0.00586 73.21 3057.17 2.52 100.43 0.21 6.61 98.8 + 0.8°
(biotite) 21 Jul 99 0.00696 336.04 3089.31 13.92 101.45 0.21 24.32
LP6 21 Apr98 833 0.01444 32.58 4220.64 16.75 126.02 0.44 223 128.5 + 1.4°
(biotite) 18 May 98 0.01206 41.05 4169.41 19.41 124.54 0.06 2.83
23 Jun 98 0.01403 47.49 3947.39 20.22 118.12 042 343
07 Jul 98 0.01042 3227 3831.77 11.49 114.77 0.40 243

*reference age for standard materials: 1. Takahashi ef al. (1992); 2. Jiger et al. (1963); 3. Nagao et al. (1996); 4. Sudo et al. (1998);

5. Renne et al. (1998); and 6. Odin et al. (1982)
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