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ABSTRACT

N-phenylglycinonitrile wastewater was treated with supercritical water oxidation (SCWO), at
temperatures ranging from 375 to 550˚C, a pressure of 25MPa, residence times ranging from
5 to 60 s, and initial reactant concentrations ranging from 2,400 to 24,400mgO2/L in terms of
chemical oxygen demand (COD). Results showed that when the initial COD of the wastewa-
ter was low and the oxidant was abundant, the temperature and residence time had signifi-
cant effect on COD removal, while the initial COD concentration and oxidant dose did not
show significant effects. A global rate expression was regressed from the complete set of
data. An assumed pseudo-first-order global rate expression was determined with activation
energy of 52.9(±2.9) kJmol�1 and a preexponential factor of 3.6(±1.4)� 102 s�1.
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1. Introduction

Supercritical water oxidation (SCWO) is a process
that uses water above the critical point (374˚C and
22.1MPa) as a reaction medium to oxidize organic com-
pounds [1,2]. Organic pollutants can be rapidly con-
verted to mainly CO2, H2O, and inorganic salts by
SCWO in a short time [3–5]. As a promising method,
SCWO can be used for decomposing harmful organic
compounds, especially wastes containing refractory
organics of high concentration [6–8] and toxic sub-
stances, such as polychlorinated biphenyls [9–11] and
methylphosphonic acid [12]. Nitrogen-containing
organic compounds, such as aniline, nitrobenzene,
pyridine, and methylamine, have also been reported to

have been successfully decomposed in SCWO [8,13–16].
Dying wastewater has imposed serious environmental
problems because of its high chemical oxygen demand
(COD) concentration and potential toxicity [17,18].
Large efforts have been made to try to find ways of
treating dying wastewater at reasonable cost and
without generation of hazardous by-products [19–22].
N-phenylglycinonitrile is the intermediate product in
the production of indigo, which is one of the most
important materials of industrial dyestuff [23]. The pro-
duction process of N-phenylglycinonitrile usually uses a
water solution of aniline and hydroxy acetonitrile as
raw materials, and polymerizes them by heating. In this
process, wastewater with hazardous organics of high
concentrations is produced, with the major products
including aniline, methanol, cyanide, hydroxy acetoni-
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