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XRF No.65 X-Ray Fluorescence Analysis 

Detection Limits of the Elements in Resin Measured by Different Spot Sizes 

EA1000VX  

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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Table1. Measurement Conditions 

Table2. Detection limit of elements in polyethylene measured by different spot sizes 

-Polyethylene (contains 100 mg/km of Cd, Cr, Hg,  
 and Pb, and 1000mg/kg of Sb, Br, Cl, and Sn)           
-Blank    

■ Samples 

■ Measurement Conditions 

Measurement spot size φ1 mm、φ3 mm、φ5mm 
Tube voltage 15 kV 15 kV 50 kV 50 kV 
Tube current 1000 µA 1000 µA 1000 µA 1000 µA 
Primary filter For Cｌ For Cr For Cd For Pb 

Elements, Analytical 
lines Cｌ Kα Cr Kα 

Sb Kα 
Cd Kα 
Sn Kα 

Br Lα 
Hg Lα 
Pb Kα 

Measurement time 300 s 

■ Detection Limit 

Unit: mg/kg 

EA1000VX, an x-ray fluorescence analyzer achieved high throughput by high speed 
measurement. Vortex, a high count rate (150,000cps) detector that does not require LN2, 
realized fast and high precision measurement. EA1000VX has measurement spot sizes of 
φ1 mm, φ3 mm, and φ5mm in diameter for small devices. This report examines detection 
limit for hazardous materials in resin by three different spot sizes. 

-Polyvinyl chloride (contains Br, Cr, Hg, and Pb, 
 and 1000mg/kg of Sb and Sn) 
-Blank    

Spot size Sb Br Cd Cl Cr Hg Pb Sn 
φ1 mm 25 1.0 12 36 2.4 1.1 0.94 21 
φ 3 mm 8.2 0.29 3.1 11 0.72 0.24 0.21 7.1 
φ 5 mm 4.9 0.18 1.8 7.0 0.43 0.15 0.13 4.1 

Table3. Detection limit of elements in polyvinyl chloride measured by different spot sizes 

Spot size Sb Br Cd Cr Hg Pb Sn 
φ1 mm 27 1.4 10 14 4.1 3.8 22 
φ 3 mm 7.8 0.39 3.1 4.7 1.1 0.95 7.3 
φ 5 mm 4.6 0.24 1.9 3.4 0.70 0.58 4.4 

Unit: mg/kg 

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

Comparison of Detection Limits measured 
by Different Measurement Spot Sizes (1) 
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