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Standard material for 6 elements(Cd, Pb, Hg, Br※4, Cr, Sb) 
 PE BLK: Blank sample of PE 
 PE 6E: Sb1000 mg/kg of Sb and 100 mg/kg of other elements, 
respectively contained in PE 
 PVC BLK: Blank sample of PVC 
 PVC 6E: 1000 mg/kg of Sb and 100 mg/kg of other elements 
respectively contained in PVC 
 

Standard material for Sn 
 PE Sn1000: 1000 mg/kg of Sn contained in PE 
 PVC Sn1000: 1000 mg/kg of Sn contained in PVC 
 

Halogen standard material for Cl and Br ※4  
 PE-ClBr1000: 1000 mg/kg of Cl and Br contained in PE 
 PE Ba 4% BLK: Blank sample of PE which contains 4 wt% of Ba 
 PE Ba 4% ClBr1000: 1000 mg/kg of Cl and Br contained in PE that  
includes 4 wt% of Ba 

Detection Limits of RoHS Elements and Cl, Sb, and Sn 

XRF No.74 X-Ray Fluorescent Analysis 

2014．2 
In the field of hazardous elements control of resin, there is a great 
demand for simultaneous measurement of Sb, Sn, halogen elements 
(Cl and Br), and RoHS elements (Cd, Pb, Hg, Br, and Cr).* 

Detection limits of RoHS elements (Cd, Pb, Hg, Br, and Cr), Cl, Sb, 
and Sn are compared between SEA1000AII, EA1200VX and 
EA6000VX. 

Note: Refer to Technical Report No.55 “Measurement for Controlling RoHS restricted 5 Elements and Sb” 

Measurement Conditions 
Table 1 Measurement conditions                     

Cd Pb Hg Br Kα Br Kβ Cr Sb Sn Cl Cl  
（Ba 4 %） 

SEA1000AⅡ（W） 2.5  1.0  1.3  0.4  4.4  1.3  9.2  6.6  36  83  
EA1200VX（Rh） 2.1  0.3  0.3  0.4  2.2  0.6  7.1  5.3  13  48  
EA6000VX（Rh） 4.6  0.3  0.4  0.4  3.1  1.1  13  10  19  59  

Instrument SEA1000AⅡ EA1200VX EA6000VX 

Tube W Rh Rh 

Collimator φ5 mm φ8 mm □3 mm 

Condition1 Condition2※2 Condition3 Condition4※3 

Tube voltage 
/ Primary filter For 50kV Pb For 50kV Cd 

/ 50kV UNI For 15kV Cr For 15kV Cl 
 /7kV OFF 

Measurement 
time 100 s 100 s 100 s 100 s 

Element 
Analysis line 

Pb Lα, Hg Lα Br 
Kα, Br Kβ Cd Kα Cr Kα Cl Kα 

Detection Limits Measured with EA1000AⅡ, EA1200VX, and EA6000VX 

Definition of Detection Limit 
Detection limit is defined as the concentration equivalent to three times of the statistical fluctuation of  the background 
intensity. The background intensity is calculated from a standard sample or a blank sample. 

                      

※4 For calculating the detection limit of Br, the halogen standard 
material for environment control is used in PE and PVC matrices. 

Cd Pb Hg Br Kα Br Kβ Cr Sb Sn 
SEA1000AⅡ（W） 2.5  4.3  6.4  0.4  4.4  1.3  9.2  6.6  
EA1200VX（Rh） 2.2  1.1  1.5  0.3  2.7  4.1  6.4  5.5  
EA6000VX（Rh） 4.6  1.3  1.7  0.5  4.5  6.6  12  11  

Table 4 Detection limits of the elements in PE matrix                         Unit: mg/kg 

Table 5 Detection limits of the elements in PVC matrix                         Unit：mg/kg 

   
Measurement Conditions (X-ray beam conditions) 
Table 2 Collimator sizes 

Samples (Standard materials made by Hitachi High-Tech Science) 
The applied measurement conditions are listed in Table 1 and 2. 

Detection Limits 
Detection limits of Cd, Pb, Hg, Br, Cr, Cl, Sb, and Sn in PE and PVC matrices are calculated. 

※2 UNI is a setting of EA6000VX 
※3 7kV OFF is a parameter of EA1000AⅡ(W) 

SEA1000AⅡ EA1200VX EA6000VX Detection limits differs according to measurement time, collimator size, 
matrices, and interferences. 
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××== σ C: Concentration of an element (mg/kg), Inet : Net intensity of an element (cps)  
IBG : Background intensity (cps),              LT: live time (s) 
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