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Investigation of analytical methods of 2’Pb and 2"Pb nuclides

from gamma-ray spectrometry

Kazumasa Oguri'?*", Saiko Sugizaki', Koichi Iijima', Tatsuhiko Sakamoto', and Hiroshi Kitazato'

We introduced gamma ray analysis system in order to measure recent sedimentation rates by *'°Pb method and to obtain dose
rates of quartz grains in sediments for optically stimulated luminescence (OSL) dating. Because both *'°Pb method and OSL dating
require precisional values of the radionuclide concentrations, we compared *°Pb and ***Pb concentrations determined by MCA
emulation software of the system, Covell's method and curve fitting method, respectively. *'°Pb concentrations in some samples
determined by the MCA emulation software showed higher values to compare with other methods. The cause would be in an automatic

definition of the baseline by the software during the calculation of the net area of '°Pb peaks.
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Fig. 1. Overview of a gamma ray analysis system.
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Table. Radionuclides used for energy calibration, their gamma ray
energy and the emission rates.
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¥—7, M.

Radionuclide for Gamma ray Emission
energy calibration energy (ke V) rate (%)
3Ba 80.998 36

'3Ba 276.397 7.5

%Ba 302.851 19.6
3Ba 356.005 67

1%Ba 383.851 9.4

%Co 1173.21 99.92
%Co 1332.46 100
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Fig. 2. Peak area calculation by Covell's method (Cited after Science
and Technology Agency, 1992).
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Fig. 4. Comparison of *'°Pb and *"*Pb concentrations calculated with MCA emulation software, Covell's method and curve fit method: (1) Comparison of
21%Ph concentrations between Covell's method and MCA emulation. (2) Comparison of '°Pb concentrations obtained by Covell's method and curve fit
method. (3) Comparison of 2'*Pb concentrations obtained by Covell's method and MCA emulation. (4) Comparison of '*Pb concentrations obtained by
Covell's method and curve fit method. Dashed lines in each figure represent relationship of 1:1. "N" in the graph represents the values that MCA
emulation software detected another peak around the 2'°Pb or ?'*Pb peaks and the baseline area for the calculation was automatically shifted.

M4, T~VE, MCATL I 2L —3 3 r, BMEEGHEICL > THEONZYPoB L UPPhiEO LR, (1) INVEEMCATI 2L —Y a v
THRONZZOPOREE.  (2) TNV EBBGEGE TR S NP, (3) INVEEMCAL Y 2L —2 3 Y TRONUPhREE, 4) 3
AV L BIBOE AL T S N2UPOIREE. MR OB LIOBIRERT. M, NOfFWzmid, MCATI 2L —Ya Yy —7 %
ML, X=2 71 ¥ & HEIWICEE L7230 2R .

JAMSTEC Rep. Res. Dev., Volume 12, March 2011, 27-35 33



210ph, 24ph D AT T E N B S B AeE

Investigation of analytical methods of '°Pb and ***Pb nuclides

T, MCAT I 2L — 3 3 VR AE:I X ARG H
A5, TAOVEIC X BRMERER LD dE L e AEIA RSN
72, ZHUIHFICMCAT I 2L — 3 3 VIZL BEHEICBW
THETH-7 (Fig 4 (3). TNV BB EREDIL
BT, 0.08Bq g'BLED3ODFE 2R E, HEAEHFEA
DIA NFDLFERL o7 (Fig4@)).

HEMCALI 2L —3 3 vy OV — ZHifEtEICEo»
7REE (& IZPOIREE) D9 LWL O, Tk
REBEGEIC L 2 FFREOFR L) bEWEER LD
EHIM. kA= A=V =T FY— (191) IZth
X, MCAZI 2L —2aVIlLdBARY MVE—=Z DR
v NEEOFHE T EE I OVEIZEDWTE Y, WEIEET
BV 5 E— 7588, N—AF A oL, ik
fERD1SBEDHEZ IR > TWAD., §EoT, A% SIXFSE
HCFFREZT oI NNVEORHERE—HTHIETTH
B, 721, ZoV7 by TiE, BHOKED Y — 71T
Mo ¥ — 7 &l L7256, 2o —2 Xhhini-L 2
BEPWEN—=AF5A4 0 BLEIT o TWVE. EE,
MCAT 3 =L —3 3 |2 X 52Pb, 2MPuBlJT ORHIFEED
NS, THEY — 7 DR RT ONHERITRE N TV 5
b DB o7z, % I TDL-1aIZHEY R % 86400855l L T15
ONFART PVEBIRELTASL L, 46.5keV ICBIT 5
Wpp ¥ — 7 DFHITIZIE, 53ke VAT & 63 3keVICAZFEARI O
V=7 5L&bDE, PThO ¥ — 7 BNENEFNHE S L
(Fig.5(1)). F72, 3519%eVIZBIT BMPbY — 7 DIHTIZIE,

5000 . . : .
(1)
4000 - -
3000 |- g
- =
=
3
O 234Th
2000 |- 210pp v
i - . ? .
1000 |- = & F . e
- agn, - g - “u
. atan, et .“-w. '’ “opn,"
0 E 1 1 1 1
60 80 100 120 140
Channel

3383keVIZZPAH ¥ — 7 B 5N (Fig 5 (2)). MCAT 3
b= a3y — s HEEEIRTHE, oML -
ATGA NGGRE LT ETARDL Z L ITTER VDS, Thb
BB -7 LR L, NR=RAF4 VHEEETHLTE—
7O Ay MABEEHE LIZWREENH S, 7272, 351.9keV
2B H1PoD T I IE35.8% L @& <, AT b
VNOE—=2DH7 Y MEbEw., T2, ZOY—2HED
NR=ZAFAL AHEL, ZALVF— 1T B Y v MO
/S (Fig 5Q2). TD70MPbE—27 D4 v Mk
DFHFEIZBWTIE, N—=2F 1 VIEEOER DR %\
LW EZZEND. —Jf, TPOOA ¥ MBI
405% V720, E—=20hyry MED Y. X512,
COFETIINR—ZAFA U HE L, TAVF—I1F L TN
— 294 OEELEH LTS (Fig. 5 (1). I,
WD RN DV TIIHPbD Z IR, N—RA T { V]
HOREZZIIRT VI LRERL WA, T2 LT,
Fig. 4 (D ONDIDOWVZENIRENS L H 1T, MCALS =
L= a3 A2k o TR Y — 7 23 S 7854 02 Pbik
FEDs, aNVEIC X B FEEORR LD 2% ) @l
(KT, TXIEIC K BEMERERO2485) L5 2 Ly
LOHEMTEL. —), MCATZI 2Ll —2arvil&-oT
P — 7 SR S MPhillE (Figd Q)M ONASO 72
FI) 1Z, AR TINUEIC L BEHERKHED13MEERY,
WPpDIFED L I IIR= AT A v OFBEEBLZIT TV
WZ D5,

5000 T T T T T
214 Pb (2) d
4000 - . .
3000 -
E -
=
] P
o
2000 -
1000 |- . " -
L 228Ac ) P J
y .--""r--.p-.'b’ ) -------w---\--‘.1 ."—T-u-----u.l—w--—" 3
660 680 700 720 740 760
Channel

Fig. 5. *°Pb (1) and *'*Pb (2) peaks obtained to measure DL-1a reference material.

5. fE#EYE (DL-la) % 86400F0EHH L TE S N22PbD ¥ — 7 ED A7 (1) k, MPbDO ¥ — 7 fHED A7 FL(2).

34 JAMSTEC Rep. Res. Dev., Volume 12, March 2011, 27-35



K. Oguri et al.,

DEDZ Ehs, & IZPPoDERICOVTIE, E—72
T BT AR A R—2 T 4 ViEBZREE LT
FTaNvEER#ERT A2, BEESEICLoTIT) 2
DLEE LW EPHLII kST,

4. Wi

H oA AT LR BT, RO v AR
7 MVERHIIL7z. 2 LT, il S7z?Ph, Poiths
Sl 5720, V7 b7 IMCATI 2L —3 3]
&2 HEEME, IV SRS LA FRHE L W
IO SR W TERETo 72, TOKE, 2PbijE
FEICOWTIE, MCALI 2L —3 3 |2k 5 HBEED
fEAS, MO ODOFFTHELNIAER L) SHBEIEL,
W C2MEIZ EBWEERRT 2 LDh o7, ZDJEEKE
LT, E=2D% v MiEEFHET 2BI#EE T 5 -2
FA EHAEFRFHC L o TRLESTBY, ZOZ LR
FERICEEEZE 2 TWB I EDEZL LNz, MPoigfElcD
WIS, EEEA0.08Bq g B R 5 B DIZDOVT, MCAT 3
b= a3 VX BEHERERDS, T NOWEIC X BHERICH
N, WEHTIMFIEEEEZ/R L. & 2P ERIC
DWTUE, N—RA T4 VS EE L7z~ viED, Y
WEFEEWET L LT L,

oHiE

ARG THEA LT <Y AT L1, GiiERS
KEFBEBRBEATERL L O R - Bk L7720 TH 5. [HAAf
ZERL O PRI, BT ER A I IR R I L TR B
o7z FEOFIICBWTIE, X290 20—,
[LADV6500] F— LD A ICBIERICR o7, F72,
FIFeAAeD B 12720, WEENTTE A B 24
7 b ONCRMEFFR R Wi & - 2ge (A) vty
o AR R FI A 7RISR PR O i 5 AR TR AR
BfgdT (DR | AR E) (20084F- B ~20104F 1)
(WFZeRRER © 20244084) | Z1EH L 7-.

571 SCHR

Covell, D.F. (1959), Determination of gamma-ray abundance
directly from total absorption peak, Anal. Chem., 31 (11),
1785-1790.

FRefgahry (B, SCERREE) M (1992), [rv~=v
LB L B VAR ha A )
=1, METEABARGH > 5 —, 134-143.

BFIIIEZZ (1980), [SEER L IHE y A7 Fa A b)Y —])
HF TSR RItE, 112-116.

A a— A=V =Tr FY-KAASH (1991), B
RI77 > < #83HT o A 7 L ARG

L1y B, BBENEEBL (2000), 77V~ =7 A kA
WEHWIZy AT FE X M) ——aN)Like
BIBOE LD —, IR R IETREE (LA FEPT
EH, 15, 133-137.

JAMSTEC Rep. Res. Dev., Volume 12, March 2011, 27-35 35






	ガンマ線スペクトロメトリーにおける210Pb, 214Pbの解析方法に関する検討

	Investigation of analytical methods of 210Pb and 214Pb nuclides from gamma-ray spectrometry

	1. はじめに

	2. 方法

	2.1. ガンマ線分析システムの概要

	2.2. 使用した試料と定量を行った核種について

	2.3. 装置のエネルギー校正

	2.4. 核種の検出と定性分析

	2.5. コベル法によるピーク面積の計算方法

	2.6. 関数適合法によるピーク面積の計算方法

	2.7. 210Pb, 214Pb濃度の定量


	3. 結果と考察

	4. 結論

	謝辞

	引用文献





