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• UCI is the only Chemistry Dept. that has a 
currently operating, licensed nuclear reactor.
Th TRIGA Mk III h b t d f 1965

y

• The TRIGA Mk III has been operated from 1965.
• Radiochemistry, tracer chemistry, was crucial in 

studying atmospheric chemistry: 1995 Nobelstudying atmospheric chemistry: 1995 Nobel 
Prize to F.S. Rowland, ‘Ozone Hole’ and current 
Pres. of the National Academy R. Cicerone, 
Global Warming.

• In 2007, I became Vice-Chair for Facilities, and 
was forced to learn about the reactor safetywas forced to learn about the reactor, safety, 
emergency procedures, etc.

• About 5 yrs prior I had become interested in the
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About 5 yrs prior I had become interested in the 
chemistry of aging.
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• Dept. seminars also made Climate Change a 
focus:  how to cut CO2 emissions?
S l th “ ” b t

y

• Solar power was the “answer”, but
• First Solar was guaranteed 35¢ kW•hr (!) in Germany.
• I was quoted $16 k for 3 kW solar PV in my backyardI was quoted $16 k for 3 kW solar PV in my backyard.
• The low mp alkyl ionic salts (for solar thermal storage) 

break down over time: problem not yet solved.
S l ’ i i d f h i h l hi i• Solar’s intermittent, and for the rich, only, at this time.

• Wind turbines look promising, but
• In an earthquake they fail catastrophically• In an earthquake they fail catastrophically.
• They kill many bats and birds.
• Power is intermittent.  Storage is a problem.
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• The wind doesn’t blow much at night.
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• This is one approach, in Spain:
gy g

7 MWe7 MWe
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• I remained deeply suspicious of nuclear power, 
mostly because I knew nothing about it.
Wh I h d t th t I h d t l• When I had to oversee the reactor, I had to learn 
more about the technology; the more I learned, 
the more comfortable I became.the more comfortable I became.

• But, we had only one (76 yr old) senior operator, 
Dr. Miller, and would be helpless if anything 
happened.

• I worried about the health effects of radiation, 
but decided to get trainedbut decided to get trained.

• The more I read about radiation, the more I 
realized that, as Paracelcus wrote the dose
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realized that, as Paracelcus wrote the dose 
makes the poison.
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New Scientist
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• Mary Mycio’s book made an impression on me. 
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• 2009: UCI hired Prof. Micke Nilsson, a Swedish-
trained expert on nuclear fuel cycles, and 
reprocessingreprocessing.

• I decided to become a licensed reactor operator, 
and am currently being trained (Prof. Nilsson isand am currently being trained (Prof. Nilsson is 
not yet a US citizen).

• We also have some experiments underway to 
examine high-energy (660 keV) gamma-rays at 
low total dose, to define the J-shaped curve for 
radiationradiation.

• It seems that the quality and energy of the 
radiation at low dose is important to understand.
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• 250 kW research reactor.
• 20% enriched uranium + ZrH2 solid fuel, 57 rods.
• Control rods fixed with push-pull air pressure 

system, can be suddenly pulsed out of the core.
Power goes from 0 25 MW to >900 MW for 10 to• Power goes from 0.25 MW to >900 MW for 10 to 
12 ms, and then drops back below (Xe-135 
poisoning).p g)

• Reactor is unconditionally stable, and can be 
pulsed many times with a suitable delay in 
b t N blbetween.  Never a problem

• Nevertheless, unpopular with some Orange 
County residents: very vocally opposed to it
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County residents:  very vocally opposed to it.
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• Chemists who specialize in the bottom of the 
Periodic Table are in short supply.

y

• Chemists with training in radiochemistry are in 
short supply.
V f h i t t i d t d t d• Very few chemists are trained to understand 
molten salt reactions and/or phase diagrams.

• Chemists use thorium for absolutely nothing: it is• Chemists use thorium for absolutely nothing: it is 
therefore ideal to use as a fuel.  We need
petroleum for all of our chemical streams!

• Worries about exposure are overblown, and the 
LNT claims have not been verified at low dose.
E t l ti i d
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• Extrapolation is an error-prone endeavor...
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“While a calculator on the ENIAC 
is equipped with 18,000 vacuum 
tubes and weighs 30 tonstubes and weighs 30 tons, 
computers in the future may have 
only 1000 tubes and weigh onlyonly 1000 tubes and weigh only 
one and a half tons.”

Popular Mechanics, March 1949
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