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(EESC-USP), Av. Trabalhador Sãocarlense, n˚400, Centro, São Carlos, SP 13.566-590, Brazil
cDepartment of Civil Engineering, University of Taubaté (UNITAU), Rua Exped. Ernesto Pereira, n˚ 99, Centro,
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ABSTRACT

Fenton’s reagent was used as a coagulating agent in the treatment of water samples with
high true color caused by humic substances (HS) extracted from peat. The effects of the
apparent molecular size of HS on coagulation, flocculation, and flotation were studied. Four
distinct water samples having the same true colors were prepared using HS with different
molecular sizes obtained through ultrafiltration fractioning. Through optimization of the
coagulant dosage and coagulation pH and the construction of coagulation diagrams for each
water sample, it was verified that the sample with the smallest apparent molecular size of
HS was the most difficult to treat, requiring higher coagulant (Fenton’s reagent) dosages than
samples prepared with larger HS molecular sizes. Furthermore, filtration experiments after
dissolved air flotation were carried out to simulate conventional treatment. The most repre-
sentative results in filtered water were: absorbance at 254 nm6 0.016 cm�1; apparent color6 3
HU; and residual iron concentration < 0.005mgL�1. The total organic carbon values of fil-
tered water samples were also very low, always < 1.0mgL�1.
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1. Introduction

Humic substances (HS) are a heterogeneous
mixture of dark-colored organic macromolecules of
complex composition; they are present in soil and

aquatic ecosystems and function as effective carbon
reservoirs that prevent carbon dioxide emission. HS
comprise 60–70% of the total carbon in soil and
60–90% of the dissolved carbon in natural water [1].
HS are not well defined, but can generally be subdi-
vided into three fractions: humins, which represent
the insoluble humic components of aqueous solutions*Corresponding author.
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