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• Mr. X is a retiree living in Florida;
• Mr. X has a hobby; he is an “element collector,” who wants to collect all 

the elements of the Periodic Table as far as possible (which inevitably 
leads to the radioactive ones…);

• He is also an amateur experimenter (more on that later); and
• He managed to combine these two interests with the profit motive, and 

became an entrepreneur, selling stable elements and homemade 
radioactive compounds on Ebay.

Introducing Mr. X
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• Mr. X buys uranium (U) and thorium (Th) (elements and 
the compounds), from commercial suppliers in the U.S.; 
though he says he’s purchased thorium from China as 
well.

• He has acids, but does not seem to be familiar with 
some basic chemical separation tools (e.g., anion and 
cation resins). 

Let’s Do the Buying First
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• He has purchased quite a bit of 
counting equipment, also on 
Ebay. He says that sometimes 
universities surplus these things 
without even knowing what 
they’re really for.
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Mr. X’s Professional Library
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• Mr. X’s sales of certain stable, but hazardous elements, like Na and P, 
were ended by Ebay; but they allowed him to continue selling the U and 
Th and compounds of those. 

• He says he does not sell internationally and requires a driver’s license, 
but otherwise doesn’t restrict his sales. 

• He came to the attention of the Nuclear Regulatory Commission (NRC) and 
the Florida Department of Health, Bureau of Radiation Control (BRC) for 
manufacturing Am/Be neutron sources - though he claims he never sold 
these.

And As for the Selling
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• His “lab” seems to be a freestanding garage apartment (perhaps his wife 
wouldn’t let him do this in his house). Radiation level in “lab” about 8X  
background, with no samples “open”.

• Mr. X says his sales are around $1,500 to $2,000 a month.
• Much of what he sells, including his homemade compounds, is packaged in 

small screw-top vials with neatly printed labels, though sometimes he 
uses septum vials.

• Just handling his vials without opening them (to take weights and do 
qualitative identifications), left our chemist administrator with significant 
contamination on his gloves (probably Rn daughters?).

• To his credit, with a few exceptions, his compounds and materials seem to 
contain the nuclides advertised. 

The Nitty Gritty



9

Mr. X’s “Glovebox”

Hose exhausts 
to kitchen 
stove.

Glove 
“ports,” just 
slits cut in 
rubber.

He’s rather proud of this.
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Mr. X’s Lab Benchtop (= His Stove)

Mr. X plugs his 
fume hood 
exhaust hose 
into stove 
exhaust fan.
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Mr. X’s Safety Equipment

These are just 
dust masks, 
and not 
“fitted.”
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Mr. X’s Counting Equipment

He’s got quite a bit of equipment (including a HPGE detector-note the dewar). You really can find 
it on Ebay. He’s mostly geared for gamma spectroscopy though.
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Our Value-Added
• We received 107 tagged samples of Mr. X’s material, some sample bags contained 

multiple small vials.

• Nuclide identifications conducted with an Ortec portable HPGe system. (State-of-
the-art field instrument; but as we will see there are STILL some limitations.)

• We weighed vials (without opening them).  Where empty vials from Mr. X of the 
same size were available, we were able to estimate a net weight of the contents by 
subtracting weight of the empty vial.

• Where we had a good estimate of the net weights of the contents, we used Mr. X’s 
chemical assessment of the compound, the stoichiometry, and the specific activity 
of each nuclide to determine absolute activity.  

The following slides are some highlights…
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Ortec ID’d This Button (Center) As 
HEU; It’s Actually Ra226

Mr. X says it’s a glow-in-the-dark button for military uniforms from WWII. U235 and Ra226 both 
have a  gamma line ca. 186 keV; analysis algorithm fail here.  ALWAYS CONSIDER ALL AVAILABLE 
DATA WHEN MAKING INTERPRETATIONS.  Note the cute cow can it was in.
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More Repurposing

A double repurpose here; one does not normally EXPECT to find Americium (itself repurposed 
from smoke detectors) in one’s tea tin; but that’s what some of the metal pieces glued on 
the disks (arrow) turned out to be.
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Mr. X and Quality Control Issues

These are all supposed to be Ammonium Diuranate. Note the color range from bright yellow 
to red-orange. 
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Pushing the Envelope Here…

These are labeled Uranium Hydride. They look homemade, and from what Mr. X told me, 
they are. He’s been combining uranium AND hydrogen gas WITH heat. What could possibly 
go wrong?
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Mr. X Gets It Wrong

Here he was trying to get Pa231 (a uranium daughter) to chemically deposit on a metal strip. He had 
his doubts that this had worked; and as far as we can tell from our own gamma spectroscopy on this 
sample, it in fact DID fail; we were unable to positively ID Pa231 in this.
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Mr. X Misleads

This is labeled, Neptunium, Am 241             Np237. It read on gamma as pretty much pure americium.  Remember, 
Mr. X is largely unable to do much chemical purification, so yes, there’s undoubtedly SOME Np 237 in there (since 
it’s the daughter), but there’s a lot of the parent. 
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Whatever You Do, Don’t Inhale!

I’ve been in labs where they wouldn’t let you open something like this except in a real glove box. It 
contains fine, black UO2  powder.
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Sometimes You Just Aren’t Sure

When he’s not sure what he made himself, sometimes he uses neatly printed labels with “Unknown 
Compound” written on them; sometimes he just resorts to pen-and-question-marks. 
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How Things Ended Up.

• Sources from devices (even exempt devices) cannot be re-purposed, so the 
Am 241 Mr. X removed from smoke detectors (industrial detectors, 80 uCi
each) was retained by the BRC. (His intact detectors were returned.) This 
means we also retained the Am/Be sources he had, which contained toxic Be 
powder, as well as Am 241.

• He was not over the legal quantity limit for natural U or Th, so all of his U 
and Th, metal and compounds were also returned. He told us the stories 
behind a number of his items. He’s very enthusiastic about this.

• He was advised to consider not just his own safety, but the safety of those 
who purchased his material. 



23

Questions???


