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Table 1 Thresholds of average attenuation coefficient

Threshold value of

Between two samples average attenuation

coefficient/cm ™!

ABS Pearl and PMMA Pearl 2.407 0
PMMA Pearl and Glass Pearl 3.5251
Glass Pearl and Roman Pearl 4.532 8
Roman Pearl and Pearl 5.788 8
Pearl and Shell Pearl 7.047 6
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Fig. 5 The XRF spectrum of seawater pearl
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Identification of Pearl Based on X-Ray Transmission Imaging and
Fluorescence Dual Mode

SHAO Shang-kun' *, SUN Xue-peng' *, DU Xiao-guang®, LI Yu-fei"*, WANG Ya-bing" ?, ZHANG Xiao-yun' ?,

LIU Zhi-guo'**, SUN Tian-xi'" **

1. Key Laboratory of Beam Technology of Ministry of Education, College of Nuclear Science and Technology, Beijing Normal
University, Beijing 100875, China

2. Beijing Radiation Center, Beijing 100875, China

3. Beijing Division, China Nuclear Power Technology Research Institute, Beijing 100086, China

Abstract In order to solve the problems of conventional pearl identification methods, which require the testing personnel to have
rich experience, sample pretreatment, sample destruction and long detection time, a dual-mode pearl detection system based on
X-ray transmission imaging and fluorescence was designed. X-ray attenuation coefficient could be calculated by the introduction
of a thickness measurement system on X-ray transmission imaging system. The attenuation coefficient of the material can be cal-
culated, which makes samples with the same X-ray absorption, different thickness and similar attenuation coefficient can be
distinguished. and the resolution of the imaging system can be improved. The thresholds database of attenuation coefficients was
established by measuring a large number of samples. By comparing the attenuation coefficient with the threshold value, the iden-
tification between different imitation pearls, pearls and imitation pearls could be realized. The content of Ca in freshwater and
seawater pearls with similar attenuation coefficients is much larger than that of Sr, and the content of Sr in freshwater and sea-
water pearls is different. The ratio of contents of Sr and Ca be used to distinguish between freshwater and seawater pearls.
Therefore, X-ray fluorescence analysis system is introduced. The fluorescence intensity ratios of Sr and Ca in fresh water and
seawater pearls were measured, and the threshold value of the fluorescence intensity ratio between freshwater and seawater
pearls was calculated by a large number of sample measurements, and the identification of freshwater and seawater pearls was
performed based on the comparison between the measured values and the threshold values. The X-ray transmission imaging sys-
tem and the X-ray fluorescence system introduced into the thickness measurement system cooperate to form a dual-mode system
for identifying pearls. The experimental results show that the dual-mode system can distinguish between different imitation
pearls, pearls and imitation pearls, freshwater and seawater pearls without destroying the sample. The dual-mode detection sys-
tem can be used for online many-sample inspection in conjunction with the sorting system and has potential applications in such

fields like the analysis identification of jewelry, ore, and lithoid flooring.
Keywords X-ray fluorescence; X-ray attenuation coefficient; Pearl; Dual-mode system
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