Journal of the Korean Chemical Society
Vol. 37, No. 1}, 1993
Printed in the Republic of Korea

AVEWH HBE Ao SHX WAL
Mol et A7

2% - B RO EiBY - BRI
ekt st Hats)
EEX TS
Pt o)ahe Bhata)

(1993. 9. 10 A4

A Study on the Neutron Activation Analysis of
Noble Metals in the Ancient Coin

Kwon Soo Chun, Chul Lee®, Myung-Zoon Czae, Jong Du Lee!,
" and Koo Soon Chung?
Department of Chemistry, Hanyang University, Seoul 133-791, Korea
YKorea Atomic Energy Research Imstitute, Daejeon 305-353, Korea
¥Department of Chemistry, Sogang Universily, Seoul 121-742, Korea
(Received September 10, 1993)

8 < o FHE Sk ol2kE, 9 & 5 ASS 945 AN 9% 97F +¥3Nd
Wy eAy P MeAge] Wby M7 E AR of, BRI 7 AFeA e 2 ARk e A]e 2%
M2 A7V $i3e] SRS, o2y IectENH 5wk} geld HEIic 2 2
olEE 10" g/gdhA) WY F AT B Curries) WHOZ ALY 2R ABWA, & A,
A%, AFPAE FHNE F Udslek ol2Fe HpEE AT st FAE FrIsld walE3L Relg
& ¥ FAAE AzAtstdch 5708 FH £2 I, Au ¥ Agell ¥ 4F A5 27 65.3%, 98.5%,
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ABSTRACT. The determination of noble metals such as Ir, Au and Ag in the ancient coins has
been studied. For the measurement of the activity of ¥Ir, "®Au and '"™Ag, radiochemical separations
including solvent extraction and ion-exchange chromatography were applied to reduce the interference
of high energy y-ray emitted from various radionuclides with long half-life. As a results, 107" g/g level
of Ir could be detected and it was found that the three kinds of the detection limits, i.¢., critical, detection,
quantltatlve limit, calculated by the method proposed by Currie, were enhanced. Prior to the re-irradiation
with neutron, inactive carrier was added in order to determine the recovery yield of Ir in the radiochemi-
cal separation. The average recovery yields of Ir, Au and Ag in the 5 coins were 65.3%, 98.5%, 99.5%,
respectively.
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Fig. 1. Radiochemical separation scheme for the de-
termination of Ir, Au and Ag in ancient coin by neut-
ron activation analysis.
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Table 1. Radionuclides produced by irradiation of the
Ir, Au, Ag with thermal neutron

Radionuclides Production Barns Main gamma-ray
T2 energy, keV
(branching ratio, %)

56.8(0.039)

295.8(28.7)
300.8(29.7)
316.5(82.9)
468.1(48.1)
588.6(4.6)

604.4(8.3)

612.5(54)

328.4(13.0)
645.1(1.16)
411.8(95.9)
675.9(1.1)

440.0(0.5)

633.(1.75)
657.7(84.4)
763.9(22.2)
884.7(72.8)
937.5(34.3)
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Fig. 2. Gamma-ray spectrum of the irradiated coin.
This spectrum was taken by counting for 1hr after
3 day's cooling and using HPGE solid state detector.
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Table 2. Comparisons of the critical, detection and
quantitative limits of “before” and “after” radioche-
mical separation

Au Ir
Before After Before After
Lc 227ng 043ng - 0.023 ng
Ld 437ng 092 ng - 0.049 ng
Lq 1367ng 3.08ng - 0179 ng

Le: critical limit, Ld: detection limit, Lg: quantitative
limit.
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Table 3. Recoveries of Ir, Au and Ag by the radioche-
mical separation

Coin Ir Au Ag

1 625 98.3 99.3

2 70.1 98.6 99.6

3 573 98.6 99.7

4 65.6 98.4 99.5

5 708 98.7 993
Average 65.3 98.5 995

Ir: Recovery was calculated by measuring Ir-carrier
yield by NAA using neutron re-irradiation. Au, Ag:
Recoveries were obtained by dividing the activities
(" Ay, """Ag) in the radiochemical separated samples
by those remained,

Table 4. Determination of Ir, Au and Ag in the coin
samples

Coin Ir {(ppb}  Au {ppm) Ag (ppm)
1 14.0 9.39 4.2X10?
2 240 167 91X10*
3 72 347 26X 107
4 11.3 6.69 3.3x1¢?
5 19.7 832 2.7 X10?
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