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Table 1 The standard samples used for calibration in our

laboratory.

TRE BE R EE TEEEIREE
iR Radionuclide Mass/g  Activity  Activity
No. /Bq concentration

/Bq-kg‘1
ZB001  U-238 326 677 2077
ZB002 Ra-226 334 940 2814
ZB003  Th-232 332 216 651
7ZB004 K-40 344 855 1934
7ZB005  U-238 370 180 486
ZB006 K-40 442 6363 14396
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Fig.1 The calibrated energy spectrum.
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(a) Loose sediment samples
Table 2 The calibrated detection efficiency of the different { ]
energy peak. . { i § F ) 10
BERGE ARgEEET WRZE Z 3 )
Radionuclide ZEEN M E Error > i_ 280
and energy Radionuclide (cts/ks per % % ——_ ©
detection intensity Bg/kg) “ jof % % %;?;23382
(cts/ks per Bg/kg) s R;-226 1240
U-238 U-235 (186keV) 0.0395 0.001 '8 K40
FATR  Th-234(63keV) 0.019 0.0007 10 1 500
Pa-234(1001keV) 0.0055 0.0003 T e gt
U-238 Ra-226 (186keV) 0.0617 0.0009 or 1200
decay series Pb-214 (242keV) 0.1048 0.0017 (b) Bedrock sample
Pb-214 (295keV) 0.2375 0.0037 1
Pb-214 (352keV) 0.4264 0.0065 K { { { { {
Bi-214 (609keV) 0.3405 0.0052 g 100 71
Pb-210 (46keV) 0.0034 0.0005 g % @ @ @
Th-232  Ac-228 (338keV) 0.1216 0.0019 g - - ¥
WER  Ac228 911keV) 01609  0.0025 BT & % A i R
Ac-228 (969keV) 0.1239 0.0019 ARa2s
Th-232  Ra-224 (241keV) 0.0565 0.001
decay series Pb-212 (23%eV) 0.5934 0.009 o
TI-208 (583keV) 0.2149 0.0033 Measuring time / h
K-40 2 K-40 (1461keV) 0.0478 0.0007

K-40 decay
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Fig. 2 The nuclide activity using different measuring time.
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Table 3 The samples compared results in different time
measure(Bgkg™).

U-238 Ra-226 Th-232 K-40

LEDI11-210%

87 K" 16.842.5 15.0£03 15.8+0.2 282.1+4.9
87 days

310 K 14.0£3.2  15.0+0.3 15.8403 281.0+54
310 days

LED11-310

39 K 19.1£3.2  20.0+0.3 228403 458.2+7.6
39 days

177 R 22.1+4.1 20.8£0.4 23.0+0.3 453.5+¢82
177 days

F:oar BARHS: b WENFRE HEZNEERERE
Note: a: sample number; b: standing time (sealed box to the

measurement interval)
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Table 4 Comparison of measured and calculated results using the Ge y-ray spectrometer and ICP-MS.

u/10°® Th/ 10 K/ % Ge-ray SS/ICP-MS

@45 No. &1 Lithology Ge-ray SS ICP-MS Ge-ray S§ ICP-MS Ge-ray SS ICP-MS U Th K
P10TL-2 F WA Gneiss 6.50 6.34 29.40 31.01 408 423 1.03 095 096
P10TL-4 R Gneiss 6.56 7.06 28.36 2728 430 418 093 104 1.03
P10OTL-8 Fr#RE Gneiss 11.68 1130 45.50 4712 394 4.02 1.03 097 098
P10TL-12 HBRE Gneiss 14.40 1524  37.66 3834 405 3.90 094 098 1.04
P10TL-16 FBRE Gneiss 12.93 1213 3837 37.06 429 4.14 107 1.04 1.04
P100E-6 Fr 2+ Schist 4.93 5.07 25.86 2526 262 2.72 097 102 097
BLK11-1 Fr & Schist 1.84 1.88 6.07 6.20 1.43 1.40 098 098 1.02
BLK11-2 Fr % Schist 372 3.73 21.27 2152 333 3.21 1.00 099 1.04
P100E-7 Fri& Schist 0.97 0.95 2.96 2.81 0.09 0.11 102 105 085
11-127 FEVULEARA B 0.95 1.02 4.43 4.10 1.34 1.29 094 1.08 1.04

Quaternary deposits
11-210 FIULMBEERY 144 131 477 4.61 1.07 1.0l 1.10  1.04 1.06

Quaternary deposits
11-310 155 Granite 4.54 4.60 22.13 2438  3.83 3.87 099 051 099
15 Average .00 1.00 1.00
SD 0.05 005 0.06

#F: Ge-ray SSIREALE maits v T U ESR Ge-ray SS on behalf of the high-purity Ge v - spectrometer results
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Calibration of the ORTEC P type Ge y-ray spectrometer

YANG Huili

CHEN lJie

(State Key Laboratory of Earthquake Dynamics, Institute of Geology, China Earthquake Administration, Beijing 100029, China)

Abstract Ge y-ray spectrometer is an important tool for determining potassium, uranium and thorium contents in

sediments. The results depend on accuracy of the calibration and the extent to which the measuring conditions

resemble those adopted during calibration. Our ORTEC GEM70 P4-95 P type Ge y-ray spectrometer was calibrated

by measuring K, Ra, Th and U standards from lonizing Radiation Division National Institute of Metrology. Different

type samples were analyzed by both ICP-MASS and the Ge y-ray spectrometer. The results show that 8 hours

measured time are enough and the calibration is accurate.

Key word Ge y-ray spectrometer, Radioactivity nuclide, Dose rate, Calibration
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