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I suppose the best path taken in trying to explain the importance of understanding hydrolysis in the Nuclear Medicine field is to first define the terms separately. Let us begin with radiolysis which is defined as a “dissociation of molecules by radiation.” (Wikipedia, 2006) Now water can be defined in many terms but since I’m going to be explaining its importance later from a more scientific point of view that is the way I will define it. Water is defined from a chemical standpoint is said to be composed of H2O as listed above; “meaning that one molecule of water is composed of two hydrogen atoms and one oxygen atom. It can also be described ionically as HOH, with a hydrogen ion (H+) that is bonded to a hydroxide ion (OH-).” (Wikepedia, 2006) Now that we have defined both terms I hope its clear that radiolysis of water deals with the dissociation of the water molecule H2O into its to its counter parts by the use of radiation. We can now proceed into understanding the importance of this split to the human being when it is subjected to doses of radiation.

“Of all the radiation-chemical reactions that have been studied the most important is the decomposition of water.” (Wikipedia, 2006) This is because water that is exposed to forms of radiation tends to split into daughter molecules called “hydrogen peroxide, hydrogen radicals and assorted oxygen compounds such as ozone which when converted back into oxygen releases great amounts of energy.” (Wikipedia, 2006) This is all important because the human body is composed of about 80% of water and as we all know hydrogen peroxide is a highly acidic bi product to have forming in the body if exposed to high enough doses of radiation. Quite literally a cell can eat itself alive if the ions “react chemically and damage cell macromolecules.” (Forshier, 2002, pg. 33)
The process of actual radiolysis can get quite complex when drifting of to all the bi products but I am just going to focus on the process of how the radical ions with hydrogen peroxide “is estimated to cause approximately two-thirds of all radiation damage following the radiolysis of water.” (Forshier, 2002, pg. 35) The process begins when “an atom of water is irradiated; this ionizes the water, and produces a free radical.” (Forshier, 2002, pg. 35) Then the free radical interacts with another water molecule and causes the water molecule to form a Hydrogen ion and a Hydroxide ion. If two hydroxide ions then proceed to chemically combine the product will be Hydrogen Peroxide. The Chemical Equation of this process is as follows:

“H2O +radiation = HOH (positive charge) + e (negative charge)


H2O + e- = HOH-


HOH (positive charge) = H (positive) + OH* (Free Radical)

HOH- = OH- + H* (Free Radical)


OH* + OH* = H2O2” (Forshier, 2002, pp. 34)

In conclusion the process of radiolysis in the human body can life threatening if not even life ending if enough radiation exposure is given to effect enough water in the cells through out the body. The good news is in low exposure in most cases the ions can chemically re combine to form water once again and the cell would remain in contact. In the end this is just another reason why radiation safety in the nuclear profession is so important because it minimizes the chances of these life ending situations.  
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