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The peroxidase-mediated biodegradation of petroleum hydrocarbons in
a HyOp-induced SBR using in-situ production of peroxidase:
Biodegradation experiments and bacterial identification.

Journal of Hazardous Materials 313 (2016) 170-178 Wl gli

T
A bacterial peroxidase-mediated oxidizing process was developed for
biodegrading total petroleum hydrocarbons (TPH) in a sequencing batch
reactor (SBR). Almost complete biodegradation (>99%) of high TPH
concentrations (4 g/L) was attained in the bioreactor with a low amount (0.6
mM) of H,0, at a reaction time of 22 h. A specific TPH biodegradation rate as
high-as 44.3 mg TPH/.g biomass. h was obtained with this process. The
reaction times required for complete biodegradation of TPH concentrations of
1,2, 3; and 4 g/L were 21, 22, 28, and 30 h, respectively. The catalytic activity
of “hydrocarbon: catalyzing peroxidase ,was .determined to be 1.48 U/mL
biomass. The biodegradation of TPH"in/seawater was similaro that in fresh
media (no salt). A mixture of bacteria capable of peroxidase synthesis and
hydrocarbon biodegradationvincluding Pseudomonas: spp..and-Bacillus spp.
were identified in the bioreactor. The GC/MS-analysis of the effluent indicated
that all classes of hydrocarbons could be well-degraded in the H,0,-induced
SBR. Accordingly, the peroxidase-mediated process is a promising method for
efficiently biodegrading concentrated TPH-laden saline wastewater.
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Sonocatalyzed decolorization of synthetic textile wastewater using
sonochemically synthesized MgO nanostructures

Ultrasonics Sonochemistry30(2016)123-131  dllae glis

ToA>

The ﬁresent study focused on the synthesis of nanostructured MgO via
sonochemical method and its application as sonocatalyst for the decolorization of
Basic Red 46 (BR46) dye under ultrasonic irradiation. The sonocatalyst was
characterized using X-ray diffraction (XRD) and field emission scanning electron
microscopy (FE-SEM) equipped with energy dispersive X-ray microanalysis
(EDX). In the following, the sonocatalytic removal of the dye under different
operational conditions was evaluated kinetically on the basis of pseudo first-order
kinetic model. The reaction rate of sonocatalyzed decolorization using MgO
nanostructures (12.7 x 10(-3) min(-1)) was more efficient than that of ultrasound
alone (2.0 x 10(-3) min(-1)). The increased sonocatalyst dosage showed better
sonocatalytic activity but the application of excessive dosage should be avoided.
The presence of periodate ions substantially increased the decolorization rate from
14.76 x 10(-3) to 33.4 x 10(-3) min(-lg). Although the application of aeration
favored the decolorization rate (17.8 x 10(-3) min(-1)), the addition of hydrogen
gerox_lde resulted in a considerable decrease in the decolorization rate (9.5 x 10(-
? min(-1)) due to its® scavenging effects at specific concentrations. Unlike
alcoholic compounds, the addition of phenol had an insignificant scavenging
effect on the sonocatalysis. A mineralization rate of 7.4 x 10(-3) min(-1) was
obtained within 120 min: The intermediate byproducts were also detected using
GC-MS analysis
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Bisphenol A degradation in aqueous solutions by electrogenerated
ferrous ion activated ozone, hydrogen peroxide and persulfate:
Applying low current density for oxidation mechanism

CHEMICAL ENGIENEERING JOURNAL 294(2016) 298-307 e gli

OS>

Bisphenol A (BPA) is an ubiquitous environmental contaminant which is categorized
as an endocrine disruptor compound. In this study, BPA was removed using
electrogenerated ferrous ion (EC) activated ozone, hydrogen peroxide (HP) and
persulfate (PS). The effects of operating parameters such as pH, current density,
oxidant dosage and time, were evaluated on three systems of EC/HP, EC/PS and
EC/ozone. The acidic condition (pH = 3.0-5.0) was suitable for all the processes. The
results showed that EC/ozone had the best performance in degradation of BPA
compared to others. Moreover, the presence of chloride was investigated in three
systems and the related results displayed a slight increase in removal efficiency.
Electrochemical degradation of BPA in a divided cell proved that ozone was activated
by both anode and cathode reactions while HP and PS were activated only in anode
compartments endorsing HP and PS catalytic activation by ferrous ion. In addition, the
reaction mechanism demeonstrated that sulfate radical was the major oxidant in EC/PS
while” hydroxyl radical was the'main agent in EC/HP and EC/ozone systems. However,
the results indicated that.ozone can solely /degrade BPA significantly in comparison
with other oxidants. The synergistic effects along with, kinetic model were also
assessed for all the processes. The mineralization was studied by total organic carbon
(TOC) and the order of TOC removal was EC/ozone > EC/HP > EC/PS > ozone > EC
> PS > HP. The electrochemical sludge generated was reused for activation of the
oxidants as HP and PS were noticeably activated while no effect was observed on
ozone application.
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