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Floor Plan 
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Cleanliness Measurement in Sample Preparation Room 
(Apr. 16,2016) 
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ICP-MS (Agilent 7900)
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The injection port：

Class 10 laminar flowhoods

Isotope dilution analysis using 
radioactive tracers for U and Th



Sample Preparation 
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Sample Digestion (analytikjena TOPwave)

A microwave digestion method 
was used in treatment of acrylic 
and circuit boards. 



Sample Preparation 

Separation  & Preconcentration
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TEVA：

UTEVA：

Extraction Chromatography Column：

𝑀4+ + 4𝑁𝑂3
− + 2𝐸 ∙ 𝑁𝑂3 ⇄ 𝐸2

+ ∙ 𝑀(𝑁𝑂3)6
2−

Th4+                                TEVA

𝑈𝑂2
2+ + 2𝑁𝑂3

− + 2  𝐸 ⇄ 𝑈𝑂2(𝑁𝑂3)2 ∙ 𝐸2

UTEVA

#1 #3

#4

#6

#2

#5

Pre-cleaning:

#1：2ml  3 M HNO3

#2：2ml  UPW
#3：2ml  HCl (37%)
#4:   2ml  5 M HCl
#5:   8ml  0.02 M HCl
#6：10ml UPW

0.5 mL
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Copper
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flow rate  ：0.8 mL/min
Ca. 0.85 g

• Surface treatment
• Dissolved in 8 M HNO3 (spiked with 230Th and 235U)
• Loaded on the Extraction Chromatography Column 
• Analyze

Detection Limits：

0.035 pg 232Th/g (0.14 μBq 232Th/kg)

0.073 pg 238U/g (0.90 μBq 238U/kg)

Preliminary 

Sample 232Th pg/g 238U pg/g

Cu 1 0.22(0.07) 0.37(0.08)

Cu 2 0.28 (0.14) 0.37(0.07)

Cu 3 0.27(0.07) 0.59(0.19)

Cu 4 0.16(0.07) 0.576(0.033)

Cu 5 0.14(0.07) 0.54(0.15)



Stainless Steel
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Ca. 1 g Ca. 0.23 g

• Surface treatment
• Dissolved in aqua regia (spiked with 230Th and 235U)
• Diluted 
• Analyze(Using standard addition method ) Preliminary

Sample 232Th pg/g 238U pg/g

SS 1 558(12) 1052(24)

SS 2 446(9) 967(22)

SS 3 734(16) 1200(30)

SS 4 734(16) 1200(30)

Detection Limits：

0.001 pg 232Th/g (0.05 μBq 232Th/kg)

0.019 pg 238U/g (0.24 μBq 238U/kg)



MicroMegas
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Detection Limits：

0.24 pg 232Th/g (0.97 μBq 232Th/kg)

0.14 pg 238U/g (1.73 μBq 238U/kg)

• Surface treatment
• Microwave Digestion with concentrated  HNO3(spiked with 230Th and 235U)
• Loaded on the Extraction Chromatography Column 
• Analyze

Preliminary

Sample 232Th pg/g 238U pg/g

mm 1 36 (16) 273(7)

mm 2 34 (13) 308(42)

mm 3 118(25) 292(34)

Ca. 0.088 g



Summary
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1. Method Detection Limits (preliminary results)

2. A nice experimental environment and operating procedures for 
trace determination have been established. We hope that we can 
bring more reliable data in the near future.

ying.yuan.yy@qq.com

Sample MDLs 232Th pg/g MDLs 238U pg/g

Copper 0.035 0.073

Stainless Steel 0.001 0.019

MicroMegas 0.24 0.14
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Any suggestion or question will be thankful!

Ying Yuan
e-mail:yuanying1527@pku.edu.cn


