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X-ray Fluorescence (XRF)
Technology

* Development & history
* Types
— Fixed base
— Portable
 Uses
« Advantages

e Limits
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https://en.wikipedia.org/wiki/File:LDAutoXRFPic.jpg

XRF Physics
(How do they work?)

* Energy source
— X-rays
— Gamma radiation
» Atomic structure
* Fluorescence — secondary energy source

» Detectors — capturing the secondary

energy
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XRF Testing

* Fixed base & portable
— When appropriate
— Impact on accuracy

« Media
— Metals, soil, dust, sediment, air, bone
 Detectable elements
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XRF Common Uses

* Testing for lead In paint
— Homes, schools, other buildings
— Toys

* Testing soils & sediments

* Testing dust

* Testing particulates in air

« Hands
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XRF Testing Safety Concerns

* Non-destructive testing
* Penetrating radiation

« Radionuclides

e Storage
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Detection limits are 2 funclion of tesfing ime, sample malrix and presence of interfering elements.
Detection kmits are esfimates based on 1-2 minuies test fimes and detection confidence of 30(99.7% confidence).

Interference-free detecton imits are intended as guideines: ploase contact Innov-X Systems to discuss your specfic application.
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XRF Output (Results)

* Antimony * Lead « Silver

* Arsenic  Manganese e Strontium
« Barium * Mercury « Tellurium
« Cadmium  Molybdenum « Thorium
« Caesium * Nickel * Tin

« Cobalt « Palladium e Tungsten
e Copper e Rubidium « Uranium
* |ron e Selenium e Zinc
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XRF Output (Results)

Reading No Time Dwel_id Units Pb Error Mo Mo Error Zr Zr Error Sr Sr Error
5 10/26/2008 5:13 B054 ppm 26.4 16.46 24.04 11.72 268.51 22.74 44.82 8.85
102 10/26/2008 6:41 B077 ppm 27.73 14.92 18.28 9.89 <LOD 13.95 42.22 7.93
170 10/26/2008 8:01 B049 ppm 35.68 14.96 19.6 9.45 21.32 8.89 <LOD 6.17
194 10/26/2008 8:20 B053 ppm 35.92 21.21 <LOD 18.08 45.94 17.97 238.13 22.27
92 10/26/2008 6:25 B066 ppm 45.86 19.31 <LOD 15.81 293.36 24.62 210.04 17.6
293 10/26/2008 9:52 B136 ppm 49.3 28.08 <LOD 19.77 170.71 31.46 576.26 38.97
16 10/26/2008 5:21 B055 ppm 51.77 19.75 <LOD 17.14 436.39 28.04 92.59 12.07
188 10/26/2008 8:14 B052 ppm 54.32 30.61 <LOD 23.89 471.04 43.78 321.43 31.29
79 10/26/2008 6:15 B064 ppm 58.44 33.94 <LOD 21.66 72.66 35.12 978.55 55.21
71 10/26/2008 6:09 B063 ppm 73.74 46.21 <LOD 30.79 423.28 69.18 2043.31 97.16
233 10/26/2008 9:00 B126 ppm 74.93 42.68 <LOD 28.93 130.22 45.29 1124.91 67.69
206 10/26/2008 8:39 B092 ppm 80.12 34.38 <LOD 22.22 155.89 29.15 219.12 25.79
260 10/26/2008 9:23 B089 ppm 83.48 35.65 <LOD 20.55 216.43 34.6 422.21 35.1
195 10/26/2008 8:20 B053 ppm 85.72 20.99 15.36 9.57 122.35 14.9 84.44 10.14
60 10/26/2008 6:01 B069 ppm 91.19 21.39 21.97 9.5 47.03 10.5 8.59 4.44
54 10/26/2008 5:54 B067 ppm 101.45 27 <LOD 14.08 33.87 16.45 335.26 22.93
7 10/26/2008 5:14 B054 ppm 104.72 23.72 <LOD 14.26 137.42 15.59 29.67 6.81
13 10/26/2008 5:20 BO55 ppm 109.1 26.93 <LOD 16.3 188.01 21.03 194.88 16.95
62 10/26/2008 6:02 B069 ppm 109.2 23.92 <LOD 14.2 111.3 14.37 41.61

0/26/2008 9:48 B137 ppm . . <LOD . 201.45 25,
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XRF Usage —Case Studies

« Cairo smelter

« Superfund sites

* Lead exposure studies

* Health departments

* Non-governmental organizations
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J ! Q] Menrath, Bill (menratwg) - X @ Lead Safe America Found: X

= C [} leadsafeamerica.org

Blog Lead Poisoning Mission/Programs Goals Press Contact Free Test Kits LSAF Honor Roll ~ Solution

4od E)u.

" LeadCe

Instant diagnosis + early in

Lead Safe America
FOUNDATION

In the U.S. today 1 in 3 children under 18 has had a blood lead level of 2.5 or higher in their

o Donate
B B vise o o] o]

Thank you for supporting our work helping families everywhere!

$2.54 donated to Lead Safe America covers postage for us to help one family, sending them free test k

Lead Safe America Foundation is a
nonprofit organization founded to

provide emerger 4 Malwarebytes A
support .fo familie The database is outda

L . __ d__. i update now.




Questions??

Bill Menrath
513 558-0309

BiII.menrath@W
@
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