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The explosion of the reactors at Fukushima have been universally described as 
“hydrogen explosions”.  They have also been described as being “like the one which 
destroyed the Chernobyl No 4 reactor”.  The late Don Arnott studied the details of the 
Chernobyl reactor event in the 1990s and concluded that it was caused by a nuclear 
explosion and not a hydrogen explosion. He concluded this on the basis of examining 
the neutron and other radiation measurements recorded by the station black box 
recorder, the Skala computer.  
The Russian nuclear engineer, Grigori Medvedev, in his book  The Truth about 
Chernobyl (1989) wrote: 
. . .  the general picture of the neutron field showed a bulging field in the radial-
azimuthal direction (across the diameter of the core) and vertically, on average, a 
double hump field, with higher neutron power distribution in the upper part of the 
core. Thus, if the machine is to be believed, a sort of flattened sphere of high energy 
emission some 23 feet across and 10 feet high had been formed. The prompt neutron 
power surge, film boiling as well as destruction, melting and then evaporation of the 
nuclear fuel occurred precisely in this part of the core which weighed 50 tons. And it 
was that same part of the core that was blasted high into the atmosphere by the 
explosion of the detonating gas.   
 
I return to the nature of the Chernobyl explosion below. 
 
But the question is, why do we need any detonating gas? And where is the detonating 
gas from? The answer given is that it was hydrogen, from the Zirconium/ water 
reaction which produces hydrogen.    

The wikipedia entry states: 

One disadvantage of metallic zirconium is that it reacts vigorously with water steam 
at high temperature, often in an explosive manner in the context of a nuclear loss of 
coolant accidents. Oxidation by water is accompanied by release of hydrogen gas. 
This oxidation is accelerated at high temperatures, e.g. inside a reactor core if the 
fuel assemblies are no longer completely covered by liquid water and insufficiently 
cooled.[8] Metallic zirconium is then oxidized by the protons of water to form 
hydrogen gas according to the following redox reaction: 

Zr + 2 H2O ?  ZrO2 + 2 H2 

This exothermic reaction, although only occurring at high temperature, is similar to 
that of alkaline metals (such as sodium or potassium) with water. It also closely 
resembles the anaerobic oxidation of iron by water. 

This reaction was responsible for a small hydrogen explosion accident first observed 
inside the reactor building of Three Mile Island nuclear power plant in 1979, but, the 
containment building was not damaged then. This same reaction occurred in the 



boiling water reactors 1, 2 and 3 of the Fukushima I Nuclear Power Plant (Japan) 
and in the spent fuel pool of reactor 4 after reactors cooling was interrupted by 
related earthquake and tsunami events in the disaster of March 11, 2011 leading to 
the Fukushima I nuclear accidents. After venting of hydrogen gas into the 
maintenance halls of these three reactors, Zr oxidation-water reduction related 
explosive mixture of hydrogen with air oxygen detonated, and resulting explosions 
severely damaged external installation buildings and at least one of associated 
containment building.[9] To avoid explosion, many pressurized water reactor (PWR) 
containment buildings, have a catalyst-based recombinator installed to rapidly 
convert hydrogen and oxygen into water at room temperature before explosivity limit 
is reached. 

So chemically this is radiolysis, but the products are mainly Zirconium oxide and 
oxides of other species. When a metal reacts with water, however explosively or 
exothermically, the product is a metal hydroxide or other OH* reactive species, not 
hydrogen and oxygen which are then able to recombine explosively.  

We are asked to suppose (1) that the explosive Zirconium water reaction produced 
hydrogen (not oxygen) in the Chernobyl reactor in such a way as to blow it 
completely to pieces, spinning off the 50 ton pyatchuk cover as if it were a tossed coin 
but (2) in the case of Fukushima, the hydrogen was released to the outer containment 
vessel through vents without damaging the pressure vessel but then mixed with the 
oxygen in the air in the outer containment vessel to produce a hydrogen oxygen 
explosion. The explosion in the No 3 reactor building was seen by everyone. It was 
massive and blew material vertically upwards out of the video frame, which makes 
the height of the material more than 2000 metres. It is hard to see the status of the 
reactor pressure vessel after this in the various drone flyover photographs. It may or 
may not be open to the air but it is certainly possible to see that little remains of the 
spent fuel pond which is above and slightly to one side of the Fukushima reactor 3. 
This pond contained several hundred tons of plutonium/ uranium mixed oxide spent 
as did the reactor itself. At minimum, this material was partly vapourised and partly 
spread over a very large radius, indeed a larger radius than the 30km Chernobyl 
exclusion zone, since surface contamination greater than several Mega Becquerels per 
square metre were being reported as far away as 60km. Dose rates were higher than 
some 20 microSieverts per hour yet no one was evacuated. Why? 

With regard to the nature of the explosion I make the following suggestion: the 
melting points and boiling points of plutonium and uranium oxides are not the same. 
The MP of plutonium oxide in MOX is 2701 degrees C but that of the Uranium oxide 
is 3120 degrees C (Popov et al 2000). Therefore when a mixture of these boils, there 
will be fractional distillation of the plutonium oxide, separation of the mixture, just as 
happens with alcohol distillation from alcohol water mixtures or the fractional 
distillation of crude oil. Thus plutonium will become concentrated in the vapour and 
in the nearest cooler areas were the vapour condenses. This would inevitably lead to a 
nuclear explosion when the concentration of plutonium exceeded the critical level for 
chain reaction. It is not only in MOX fuel that plutonium exists in nuclear reactors. It 
is produced as a result of the neutron irradiation of uranium fuel. 

 



Back to Chernobyl.  

Recently, in Berlin, papers were given on the nature of the explosion at the Chernobyl 
reactor No 4.  Two eminent Russian research groups re-examined the nature of the 
disaster. One group had measured the gamma spectra of the material released, 
specifically the isotopes Xenon 133 and Xenon 133m. These have half lives of 5.24 
and 2.19 days. They were measured in the releases at the Cherepovetz area in the 
trajectory of the plume (Pakhomov and Dubasov 2011). For instant fission the ratio of 
these nuclides is 11 but for normal reactor work the ratio is about 35. The finding 
Xe133/Xe133m was of a ratio of 22.4 which showed that the explosion was primarily 
nuclear but involving a specific volume of the core.  

The reason why, I believe, these accidents both at Chernobyl and Fukushima are 
called “hydrogen” explosions is purely to pacify the public. If nuclear reactors acted 
like atomic bombs when the cooling failed, and despite the many layers of safety 
features it seems now that this regularly happens, there would be a different view of 
the use of nuclear reactors to provide electricity. Whether the explosion at R3 was in 
the pressure vessel or in the spent fuel storage pond, I believe that it was not primarily 
a hydrogen/ oxygen explosion but was a prompt criticality. The proof of this will be 
found in the gamma spectra or the initial plume, and no doubt someone has measured 
this. However, it is likely that these measurements, as others which are very necessary 
to understand the health risks, will be covered up. 

Currently, we are being told that the reactors are releasing 1014 Becquerels of 
radioactivity every day. We are told about Cs 137, Cs 134 and Iodine 131. We 
sometimes get Tellurium 32/ Iodine 132. Apart from this we are not told what this 
radioactivity consists of. Indeed, the levels of caesium are creeping up in water as far 
away as Europe and for Cs-137 in air are currently some thousands of times higher 
than the levels measured in 1995 at Harwell in the UK. The question is: what about 
levels of the seriously dangerous nuclides like Sr-90, Ba-140 and uranium which 
concentrate in milk. We would like to know the concentrations in soil, air, water, milk 
and food of the following radionuclides: 

Tritium 

Carbon-14 

Plutinium 239 and 238 and 241 

Uranium 238 

Uranium 235 

Americium 241 

Strontium 89 

Strontium 90/ Yttrium 90 

Barium 140 



Cobalt 60 

Zirconium 95/ Niobium 95 

Zinc 65 

Ruthenium 106 

Silver 110m 

Cerium 144 

Manganese 54 

Sulphur 35 

Xenon 133 

Xenon 133m 

Xenon 135 

Argon 41 

Krypton 85 

Radioactive Particulates 

This would tell us (and the public who we advise) much more about the nature of the 
Fukushima catastrophe in its effect on human health in Japan and also in the USA and 
Europe. 
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