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liver microsomes oxidize acetaminophen to N-acetyl-p-
benzoquinone imine (NAPQI; II), a toxic metabolite that
results in hepatic necrosis (1). NAPQI, however, is known to

ha faivhrimmctahla and vandilir hvdvalimac ta tha tavicant 1 4

Environ. Sci. Technol. 2007, 41, 6228—6233

Unexpected Products and Reaction

Mechanisms of the Aqueous
Chlorination of Cimetidine

JEFFREY M. BUTH,T
WILLIAM A. ARNOLD,** AND
KRISTOPHER MCNEILL*:f

Department of Chemistry, University of Minnesota,

207 Pleasant Street SE, Minneapolis, Minnesota 55455, and

Department of Civil Engineering, University of Minnesota,
500 Pillsbury Dr. SE, Minneapolis, Minnesota 55455

ically designed to elicit a biological response, it has been
suggested that some can inflict biological harm even at trace
concentrations, with possible synergistic effects (1, 2). It has
been demonstrated that many PPCPs are not effectively
removed by conventional wastewater treatment processes
(3—5), thus passing the compounds to surface waters that
receive wastewater effluent. Consequently, a wide range of
PPCPs have been detected in rivers throughout the world
(6—8). Their increasing production and use present a
continuous source of these compounds to surface waters.

Because PPCPs often persist through the wastewater
treatment processes, they may be available to react with free
chlorine or other oxidants used for disinfection. Free chlorine
(HOCI/OCI) is a nonspecific oxidant used in wastewater
disinfection that has been shown to degrade various PPCPs
to chlorinated, oxidized, and fragmented byproducts (9—
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ECs0 = 285.8 mg/L

Daphnia magna
ECs0 = 425.5 mg/L immobilization assay

ECs0 =212.6 mg/L
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