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A study of the radioactivity of jewelry

OUYANG Hui-ping', WU Xiang®, TANG Bin"? and ZHANG Shi*
(1. School of Earth and Space Sciences, Peking University, Beijing 100871, China; 2. State Key Laboratory of Geology and Mineral

Resource, China University of Geosciences, Wuhan 430074, China; 3. Gem Appraisal Center of Peking University, Beijing 100871,

China; 4. National Gemstone Testing Center, Shenyang 110000, China)

Abstract: In this study, the authors investigated the radioactivity of 43 kinds of jewelry jades, such as diamond,

corundum, tourmaline, emeralds, pearl and coral by means of multi-channel low background high-purity germa-

nium gamma spectrometer so as to obtain natural radioactive nuclide activity values of *°Ra, 2**Th, “*K in these

samples. The measurement data clearly show that all samples have very low levels of radioactive specific activity.

Ir, and I, of all the samples are far below the national limit of radioactivity in building materials. Artificial irra-

diated gemstones present a higher activity than almost all gemstones without irradiation.
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Table 1 The minimum detectable limit of the measurement
15 fie e/ keV' Mg o 3/ % PRI % RN B2l AR v AL BT PR/ Bgrkg !
26Ra 351.2 37.1 0.0152 451 1479 2
22Th 911.1 27.0 0.010 91 342 1
K 1460.8 10.7 0.006 8 341 499 7
B FES R 0.300 kg, W74 48 he
2 REMRAARAERE I, Fir DASR FH AR OK 22 BORE o2 S5 A0 R AR L5 ik
Table 2 The standard values of the reference material Rk, K1 AE 2 R T AR R S e .
*Z% 226Ra 232Th 40K
tb?ﬁfﬁ)ﬁ?‘{ﬁfﬁ(l}q/g) 98.7 106.8 1276.4 ) gﬁ%ﬂ] W‘ 1w
B E FE(26)(% ) 8.2 9.4 4.4
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Table 3 The standard values of the radiation protection

29 ARSI Aln Ci/g) B(n Ci/g) C(n Ci/g)
E- N NN
1 P 5 0.5 0.05
2 54 /RN RN 30 3.0 1.00
3 FORrE L 75 7.5 2.50
4 HAth 2% 5 15 1.5 0.50

I,= Cg,/370 + Cpy,/260 + Cx/4 200<1.3
S Cros Oy B Ce 2 BN % °Ras > Th MK
Y LT A

RN 5 £ A N AT B A 0 42 i )

PECERIEIT, 1994, W 1% 3% HUSE 7™ 4% 140 b i, DR 7
232 % [ JHOR P 22 A B 5, 2 T R RO P b
11 C bR CRE PR TR WSO 1P 22 A i D RIS 1
LU R A2 {1 37 Bg/go
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SPPE TG B AL A IR T C EAR SR, 19855 Bk 1w i,
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Table 4 The specific radioactivity of jewelry
W F W BE (Bg/ @)
FE i 5 FE 4 FR ARG FR 2 Iy, PAGERE R (@ )
ZZGRa 232Th 4(JK

1-1 EUEE) 0.050 0.0559 0.2545 0.250 0.410

2-1 ZIES 0.009 7 0.0379 0.0028 0.048 7 0.1730
22 ZIES 0.006 7 0.0191 0.0058 0.0337 0.093 4
2-3 ZIES 0.0207 0.5236 0.0178 0.1036 2.074 4
2-4 e 0.0112 0.0489 0.261 4 0.0500 0.280

3-1 K 0.006 1 0.0100 0.0017 0.0310 0.056 8
32 To LK & 0.0016 0.0053 0.007 1 0.008 4 0.0270
33 WK b 0.000 2 0.0035 0.004 7 0.0013 0.014 1
3.4 HK S 0.0012 0.010 1 0.0110 0.006 2 0.0451
3-5 LB 0.003 8 0.0338 0.1796 0.0200 0.1800
4-1 A 1.8989 0.5933 0.0185 9.494 6 7.4190
42 O T A S 0.016 5 0.0439 0.2453 0.0800 0.2700
5-1 EEEY 0.008 3 0.0140 0.0162 0.0416 0.080 4
52 e R 0.0056 0.0370 0.0070 0.028 1 0.1593
6-1 FIERERSS 0.044 4 0.0220 0.2696 0.2223 0.2692
6-2 W EA 0.001 1 0.004 6 0.008 1 0.0060 0.0232
7-1 KA 0.0020 0.003 8 0.0023 0.0105 0.0211
8-1 P 0.0036 0.0136 0.3613 0.0183 0.1486
9-1 Eiqepa) 0.0008 0.0052 0.0028 0.004 1 0.0231
9-2 Lg el Epe) 0.0040 0.008 6 0.002 3 0.020 4 0.0447
10-1 A 0.098 4 0.1388 0.044 5 0.492 4 0.8107
11-1 A 0.0013 0.0050 0.0018 0.006 5 0.0233
12-1 EWEA 0.0020 0.008 8 0.004 2 0.0103 0.0387
13-1 A 0.005 1 0.005 1 0.004 4 0.0257 0.0348
13-2 SN 0.000 3 0.0012 0.001 1 0.0015 0.0019
14-1 WA 0.4539 5.1455 0.2916 2.2700 21.090 0
15-1 J7 AT 0.1103 0.004 7 0.0058 0.5520 0.3180
16-1 LA 0.160 3 0.0459 0.2177 0.8000 0.6600
16-2 LEH 0.4862 0.039 1 0.1852 2.4300 1.5100
17-1 Y1 3 35 0.0012 0.002 1 0.0075 0.006 5 0.0030
18-1 B 0.005 5 0.0110 0.0036 0.0277 0.0585
18-2 URES 23 0.0512 0.0580 0.2583 0.2600 0.4200
19-1 BRI 0.0049 0.0076 0.0290 0.0248 0.0499
20-1 F 3 0.049 1 0.0049 0.009 1 0.2458 0.1541
21-1 Haefa 0.0022 0.0089 0.003 4 0.0113 0.0396
212 Haa 0.0010 0.0015 0.004 4 0.0050 0.002 1
22-1 HE 0.009 8 0.0326 0.2035 0.0500 0.2000
222 ML 0.0233 0.039 1 0.2324 0.1200 0.2700
23-1 fEAL A 0.009 1 0.0132 0.0032 0.0459 0.076 4
24-1 U 0.0138 0.0102 0.101 1 0.0700 0.1000
25-1 YD R AR 0.0017 0.0018 0.0025 0.0100 0.0100
252 Hb R 355 0.0013 0.001 4 0.0059 0.0100 0.0100
25-3 S S5 R 0.0016 0.0003 0.0052 0.0100 0.0100

e K251 YA R 252 AV R AERR . 25-3 YD R A5 RRAR 3 ANFE S A U BR BH B AR (2014 MR E A .
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3 ik
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73 T AR AL A B E 1 MIA BRI 1, Yy
T 18 ST S UM R} rh 8O P A 35 R B s B A
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