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From Wikipedia, the free encyclopedia

Fenton's reagent is a solution of hydrogen peroxide with ferrous iron as a catalyst that is used to oxidize
contaminants or waste waters. Fenton's reagent can be used to destroy organic compounds such as
trichloroethylene (TCE) and tetrachloroethylene (perchloroethylene, PCE). It was developed in the
1890s by Henry John Horstman Fenton as an analytical reagent.[!]
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Overview

Tron(IT) is oxidized by hydrogen peroxide to iron(III), forming a hydroxyl radical and a hydro‘xide ion in

the process. Iron(I1I) is then reduced back to iron(Il) by another molecule of hydrogen peroxide, forming
a hydroperoxyl radical and a proton. The net effect is a disproportionation of hydrogen peroxide to create

two different oxygen-radical species, with water (H" + OH") as a byproduct.

(1) Fe?t + H,0, — Fe3* + HO- + OH™
(2) Fe’" + H,0, — Fe?* + HOO- + H'

The free radicals generated by this process then engage in secondary reactions. For example, the
hydroxyl is a powerful, non-selective oxidant. Oxidation of an organic compound by Fenton's reagent is
rapid and exothermic and results in the oxidation of contaminants to primarily carbon dioxide and

‘water.[2]

‘Reaction (1) was suggested by. Haber and Weiss in the 1930s as part of what would become the
~ Haber—Weiss reaction.[3 Iron(IT) sulfate is typically used as the iron catalyst. The exact mechanisms of

the redox cycleé are uncertain, and non-OHe oxidizing mechanisms of organic compounds have also been
suggested. Therefore, it may be appropriate to broadly discuss Fenton chemistry rather than a specific
Fenton reaction. '

In the electro-Fenton process, hydrogen peroxide is produced in situ from the electrochemical reduction

of oxygen.[4]

- Fenton's reagent is also used in organic synthesis for the hydroxylation of arenes in a radical substitution

reaction such as the classical conversion of benzene into phenol.

(3) CeHg + FeSO4 + H,0, — C¢HsOH

bttps://en.wikipedia.org/wiki/Fenton's_reagent
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A recent hydroxylation example involves the oxidation of barbituric acid to alloxane.l>! Another .
application of the reagent in organic synthesis is in coupling reactions of alkanes. As an example
tert-butanol is dimerized with Fenton's reagent and sulfuric acid to 2,5-dimethyl-2, 5-hexanediol °]

Biomedical applications

The Fenton reaction has importance in biology because it involves the creation of free radicals by
chemicals that are present in vivo. Transition-metal ions such as iron and copper donate or accept free
electrons via intracellular reactions and help in creating free radicals. Most intracellular iron is in ferric
(+3 ion) form and must be reduced to the ferrous (+2) form to take part in Fenton reaction. Since
superoxide ions and transition metals act in a synergistic manner in the creation of free radical damage,
iron supplementation must not be done in patients with any active infections or in general any diseases.!’]
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Mf‘/stery‘subgtance

1
|
:

Subject: Mystery substance

From: Clifford E Carnicom _

Date: 5/27/2016 15:47

| have taken some time to revisit your problem since 1 did not have it before leaving for the SW, it was a mad dash in those last few hours.
| have a match on the mystery substance now, on five accounts:

1. Boiling point

2. Melting point

3. Index of Refraction

4. Solubility characteristics

5. Infrared spectrum

and the leading candidate is :

Dimethyl sulfoxide

T am rather confident of the results, as it has been approached from several different angles. It also appears to be a very interesting substance.
See how the properties fit on your end. I might even be able to use it here, as solubility characteristics are very unusual.

Holler if you have an interest, and I will go over the details with you. I enjoyed the problem also as increasingly it is the type of situation
that I am encountering, where I know nothing and need to find out something. It has always been the case, but your material was a great example
to work with.

Best to you, from Clifford

1ofl , 5/27/2016 15:53
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