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Objectives/Goals
To determine whether household chemicals can be used to decompose acetaminophen, which would allow
consumers to treat their expired medications so they will not pollute local aquatic ecosystems after
disposal.

Methods/Materials
I made a stock acetaminophen solution and added to a sample of this solution a common household
chemical that I was testing for effectiveness against acetaminophen - methanol, hydrogen peroxide,
household bleach, or nothing (control).  I used thin-plate chromatography and an iodine chamber to see
whether a reaction had occurred and to obtain Rf values (distance spot traveled divided by distance
solvent front traveled) for the products.  The amount of treated solution applied to the plates and amount
of acetaminophen in the treated solution before treatment were constants.

Results
More than one Rf value was always obtained from a spot of bleach-treated acetaminophen, and the
acetaminophen solution fizzed and formed a brown precipitate upon contact with the bleach.  This
happened no matter how many drops of bleach were used; when I used ten drops per milliliter, however,
the effects were much more sudden.  I found that no matter how many drops of methanol or hydrogen
peroxide were used, the methanol had no effect on the acetaminophen, and the Rf values obtained for the
untreated solution and for a methanol- or hydrogen peroxide-treated solution were consistently the same.

Conclusions/Discussion
From the multiple Rf values obtained after bleach treatment, I concluded that more than one product was
produced when pure acetaminophen was treated with bleach; the bleach decomposed the acetaminophen
into simpler chemicals.  It was clear that a reaction occurred between the bleach and the acetaminophen,
due to the release of gas and the formation of a precipitate.  Consumers may be able to treat their
acetaminophen-containing drugs with bleach so they pollute less, and sewage treatment agencies may
want to investigate treating sewage in a way that could decompose acetaminophen and possibly other
pharmaceuticals as well.

I treated acetaminophen to see if a common household chemical could be used to decompose
acetaminophen, which is a pollutant to aquatic environments. I found that chlorine bleach decomposes
acetaminophen, and could be used before disposal.
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