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Schematic Diagram for the lab
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ISO 14644-1 cleanroom standards
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Cleanliness Measurement in Sample Preparation Room 
(Apr. 16,2016) 
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Cleanliness in Chemical Hood(Mar. 7, 2016)
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Time(mi
nutes)

Class 
(0.3m)

Class 
(0.5m)

Class 
(1.0m)

0 104.6 200.8 344.0
1.45 27.4 70.3 85.0
2.90 10.4 21.1 21.3
4.35 3.8 5.0 12.7
5.80 2.8 1.0 0.0
7.25 6.2 11.1 4.2
8.70 4.9 8.0 4.2
10.15 2.1 4.0 8.5
11.60 2.1 4.0 4.2
13.05 4.2 2.0 0.0
14.50 4.5 7.0 8.5
15.95 5.2 6.0 0.0
17.40 4.2 6.0 8.5



Cleanliness Measurement in Super Clean Bench 
(Apr.26,2016)
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Cleanliness Measurement in the Injection Port of ICP-MS
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Time(minut
es)

Class 
(0.3m)

Class (0.5m) Class 
(1.0m)

0 0.0 0.0 0.0
1.45 0.0 0.0 0.0
2.9 0.0 0.0 0.0
4.35 0.3 0.0 0.0



Cleanliness Measurement in buffer area
(May 8, 2016)
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ICP-MS
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High frequency current excites alternating electromagnetic field

Argon gas was ionized by high voltage electric spark, the ions of Argon 
are collided each other to product inductive current and heat the gas into 
plasma

Sample molecules break apart, and then the constituent atoms ionize.

Ions are separated on the basis of their mass-charge ratio in quadrupole
and a detector receives an ion signal proportional to the concentration



ICP-MS (Agilent 7900)

16.8.24 12



ICP-MS (Agilent 7900)
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Sample Preparation 

1. Preparation of Reagents
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 Experimental water ：
18.2MΩ∙cm Milli-Q water

Sample
232 Th CPS 

(RSD)
235 U CPS 

(RSD)
238 U CPS 

(RSD)

5% HNO3

6.6
(16.035)

0.53
(75.472)

3.867
(43.378)

0.1 M HCl
3.733

(24.157) 
-0.47

(0)
0.933

(53.927)

Th & U in HNO3 and  HCl

Savillex DST-1000



Sample Preparation 

2. Preparation of Labware and Sample
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 Before using, all vials, comtainers and 
lids were soaked in HNO3 at least for 
three days

 After proper leach with 18.2MΩ.cm 
Milli-Q deionized water, the labware
required were cleaned by ultrasonic 
cleaner in UPW for at least ten minutes

 At last , triply rinse with 18.2MΩ.cm 
Milli-Q deionized water, blow dry and  
set aside

weighting error :0.02mg



Sample Preparation 
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3. Sample digestion (analytikjena TOPwave)



Microwave System for Pressure Digestion 
(analytikjena TOPwave)
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Sample Preparation 

4. Separation  & Preconcentration
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Separation：

Concentration：

Anion exchange resin :

Bio-Rad Corp AG 1×4, 100–200 



Quantitative Analysis

1. a linear external calibration

2. the recovery of standard addition
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Recovery =
A𝑡𝑟𝑎𝑐𝑒𝑟

𝐶𝑡𝑟𝑎𝑐𝑒𝑟
× 100%
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Experimental Section

1. Cu
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Pre-cleaning:

#1 #3

#4#2

#1：2 ml  8M  HNO3 #2:   2ml  UPW
#3:   2ml  HCl (37%) #4：8ml 0.1 M HCl

8M 
HNO3

Sample  
loaded

8 M 
HNO3  

0.1 M 
HCl

Concentration：

flow rate  ：0.05ml/min



Results and discussion
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1.1     20160615

Tracer_235U (pg) Tracer_235U_ICP-MS 
(pg)

Recovery

621.136 1.1922(0.0155) 0.1919%

232Th_ana (pg) Tot-in-Cu (pg) Concentration(pg/g)

5.9547(0.1664) 2933.7286 468.1853(0.1664)

238U_ana (pg) Tot-in-Cu (pg) Concentration(pg/g)

1.1966(0.0058) 560.5987 89.4643(0.0058)

Initial Cu sample (g) ：9.05589
Surface preparation (g) ：6.26617
Amount of digestion (g) ：6.26617

Recovery =
A𝑡𝑟𝑎𝑐𝑒𝑟

𝐶𝑡𝑟𝑎𝑐𝑒𝑟
× 100%



Experimental Section

2. A comparison of two composite resins
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Sample
232 Th CPS 

(RSD)
235 U CPS 

(RSD)

238 U 
CPS

(RSD)

Watson water
1 

(20)
-0.27

(-128.300)
1.733

(24.019)

Watson water 
resin-I

0.867
(13.323)

-0.27
(-74.074)

-0.067
(-346.410)

Watson water
resin-D

0.733
(56.773)

-0.403
(-28.629)

0.133
(312.250)

Spiked solution
ca. 0.3 pg/g

343.607
(0.717)

503.673
(1.949)

424.01
(2.795)

Spiked solution
resin-I

2.067
(29.565)

-0.27
(-128.300)

2.133
(48.109)

Spiked solution
resin-D

2.533
(31.906)

-0.137
(-223.540)

1.133
(100.345)

ca. 9ml
flow rate  ： 1 ml/min



Experimental Section
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ca. 0.15g

the problems ：

Efficient cutting method

The total chemical blank

 Fast cleaning for high pressure 
digestion tank

3. Acrylic



Summary
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Still need learn more about trace analysis!

1. Quickly and convenient cleaning technology for all the 
vials, containers and lids

2. The recovery of standard addition

3. Minimize the total chemical blank: 
vessels, reagent, specification operation 

4. Seek optimal experimental scheme and equipment

ying.yuan.yy@qq.com
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Any suggestion or question will be thankful!

袁影
e-mail:yuanying1527@pku.edu.cn


