




 

 

10 CFR 40.52 (b)(3) Quality Control Procedure and Calculations: 
 
There are two sources of Thorium in a metal halide lamp. 

1. As ThO2 in electrode shank (tungsten wire) 
2. As ThI4 in metal halide salts. 

Design documents (BoMs and Drawings) control: 
• Length, diameter and ThO2 doping of electrode shank. 
• Number of shanks per arc tube 
• Mass and ThI4 wt% of halide pill 
• Number of pills per arc tube. 
• Number of arc tubes per lamp 

 
Products are manufactured as per active design documents. 
 
Before release of design, amount of thorium per lamp is calculated as follows: 

 
If 
L = Shank length (mm) 
d = Shank diameter (mm) 
Th = ThO2 doping in wt % 
Atomic mass of Thorium = 232.03806 u 
Atomic mass of Oxygen = 15.999 u 
 
Thorium in single electrode (g) 
X1 =(PI*L*(d/2)^2*0.001)*19.3*Th/100*(232.038/(232.038+(15.999*2))) 
 
Thorium from electrode per arc tube = X1 * Number of electrodes per arc tube. 
 
If  
N = Number of halide pills per arc tube 
W = weight per pill (mg) 
P = ThI4 content in wt % 
Atomic mass of Iodine = 126.90447 u 
 
Thorium from halide dose per arc tube (g) 
 
=(N*W*(P/100)*(232.038/(232.038+(126.904*4))))/1000 
 
Thorium per arc tube = Thorium from electrode per arc tube + Thorium from halide dose per arc tube. 
 
Thorium per lamp = Thorium per arc tube * number of arc tubes per lamp. 
 
This value is verified for conformance to regulations. 


















