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OH 3 Numerous factors can affect the degradation performance of EF systems, and the electrode material is
one of the most important parameters influencing the efficacy of the EF process. Therefore, the improvement
of characteristics of the electrode material is an important subject for studies on the EF process. Cathode
materials must simultaneously possess a high level of conductivity, large specific surface areas, high
porosities, excellent H2O2 productivity [ 5 ], and high levels of chemical stability [ 6 ]. Nidheesh and
Gandhimathi [ 7 ] noted that the efficiency of EF reactions is determined by cathode properties the working
electrode. Carbon electrodes are highly porous and possess high levels of conductivity and chemical stability;
therefore, they are the most frequently used type of electrode in EF studies. Stainless steel also possesses high
levels of conductivity and an acceptable level of chemical stability. SUS stainless steel is the most commonly
used type of stainless steel for EF processes. Da Pozzo et al. However, Rosales et al. Liu and Zhang [ 5 ] also
observed that EF processes are usually performed in acidic environments; this renders the electrodes
susceptible to damage and increases treatment costs. Hence, stainless steel can be used as EF electrodes as
they are conductive and amendable to processing, but further improvement is required in terms of corrosion
resistance and specific surface area. Titanium nitride TiN has excellent physical and chemical properties, for
example, high melting points, high hardness, high corrosion resistance, and high levels of electrical and
thermal conductivity [ 13 , 14 ]. TiN is currently being used as battery electrodes, capacitor electrodes,
biologically inert coatings, medical implants, and hard coatings for machining tools [ 16 , 17 ]. It is thus
shown that TiN electrodes have excellent electrochemical stability when used as cathodes. Although TiN has
demonstrated excellent performance in various engineering applications, investigations on its use in pollutant
treatment are scarce. The cathode for the EF system being used in this work must possess high corrosion
resistance, excellent conductivity, large reactive surface area, and the ability to produce H2O2; TiN has the
potential to satisfy these requirements. We thereafter investigated the performance of this electrode in the
treatment of rhodamine B RhB wastewaters. Materials and Methods 2. The atmosphere composition used for
the nitriding is pure NH3 gas; the powders were stored in a nitrogen atmosphere after nitriding, and thereafter
cooled to room temperature. The powders were subsequently removed from the nitrogen chamber. The TiN
slurry was poured onto the surface of the SUS stainless steel substrate, and a scraper was used to coat the
specimen with the slurry; the spin coating method was thereafter used to increase the homogeneity of the
coating. Electrode Characteristics and Performance Analysis 2. Analysis of Electrode Surface
Micromorphology and Characteristics A scanning electron microscope SEM, S, Hitachi, Tokyo, Japan was
used to observe the morphologies of the nanopowders and coatings prepared at different temperatures. X-ray
diffraction XRD, Ultima IV, Rigaku, Tokyo, Japan was used to analyze the crystalline phases of the
nanonitride powders synthesized at different nitriding temperatures, and the products were identified via
comparisons with , , and JCPDS cards [ 22 , 23 ]. The sizes of each crystalline phase were thereafter calculated
using the Scherrer equation. The experimental parameters of the XRD experiment on the nitrided powders
were as follows: Two methods were used in the electrochemical analysis: Cyclic voltammetry CV was used to
calculate the reactive area of the electrode, based on the methods of Mousset et al.
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Wastewater from chemical plants has remarkable antibiotic effects on the microorganisms in traditional
biological treatment processes. An enhanced Fenton system catalyzed by natural pyrite was developed to
degrade this kind of wastewater. Excessive amounts of pyrite and H2O2 did not negatively affect the pyrite
Fenton system. Fluorescence excitation emission matrix analyses illustrated that H2O2 facilitated the
reduction by natural pyrite of organic molecules containing an electron-withdrawing group to
electron-donating group. Thus, the Fenton-like process catalyzed by pyrite can remediate wastewater
containing organic pollutants under mild reaction conditions and provide an alternative environmentally
friendly method by which to reuse natural pyrite. Introduction Wastewater from chemical plants is a
significant source of environmental contamination [ 1 , 2 , 3 ]. This kind of wastewater has remarkable
antibiotic effects on microorganisms in traditional biological treatment processes because various organic
compounds in the wastewater, especially nitro-aromatic compounds such as nitrobenzene, are toxic and
bio-refractory [ 4 , 5 ]. Therefore, technologies that improve the biodegradability of this type of wastewater
should be developed. Various methods have been proposed to address this challenge. Physical-chemical
technologies have been used to modify the chemical characteristics of wastewaters and render them treatable
in biological systems without adverse effects. Advanced oxidation processes, such as Fenton reactions [ 6 , 7 ],
ozonation [ 8 , 9 ], and photochemical oxidation [ 10 , 11 ] have shown great potential due to their high
efficiency in removing refractory compounds. These technologies can mineralize contaminants completely
and have been intensively investigated. In particular, the Fenton reactions have been proven to be one of the
best choices for practical application because of their high efficiency, simple operation, and low cost. Several
studies have reported that the use of iron-bearing oxides as catalysts in Fenton reactions has advantages of low
cost and easy operation, and may exhibit excellent catalysis performance in the removal of organic
contaminants [ 15 , 16 , 17 ]. Pyrite FeS2 is the most abundant metal sulfide on the surface of Earth [ 18 ] and
can be an appropriate material to act as a heterogeneous catalyst in the Fenton reaction. For example, Matta
and Arienzo used a pyrite Fenton system for the oxidative degradation of 2,4,6-trinitrotoluene and reported
that the observed degradation kinetics were much faster than those in the presence of other iron minerals such
as magnetite and ferrihydrite [ 15 , 19 ]. Che and Bae used a pyrite Fenton system for the oxidative
degradation of trichloroethylene and diclofenac, and reported that the degradation of both compounds was
better in the pyrite Fenton system than in a classic Fenton system [ 20 , 21 ]. Wu found that hydrogen peroxide
H2O2 enhanced by natural pyrite had great activity in the decoloration of azo dyes [ 22 ]. Zhang demonstrated
that the degradation of nitrobenzene in the pyrite Fenton system was significantly enhanced compared to that
achieved in a classic Fenton system [ 23 ]. However, there is little in the literature describing the application of
the pyrite Fenton process to treat actual wastewater. The performance of this technology in remediating
chemical wastewater is not yet known. Data are needed that define the catalytic performance of the pyrite
Fenton process for the treatment of chemical wastewater so that the feasibility and application of this
technology can be evaluated. Meanwhile, reducing the quantity of contaminants may not necessarily be
effective in reducing health and environmental risks because some degradation products may be more toxic
than their parent compounds [ 24 ]. Several examples of this case have been reported in wastewater treatment
processes [ 2 , 24 ]. Thus, information on the biodegradability and biotoxicity of chemical wastewater treated
using the pyrite Fenton process is essential to evaluating the ecological safety and overall feasibility of this
technology. In the present study, the heterogeneous Fenton process using natural pyrite has been developed.
The reactivity performance of the pyrite Fenton system was compared to that of a classic Fenton system when
given the same initial conditions iron content, H2O2 concentration, initial pH , and the effects of the dosage of
pyrite and H2O2 on the removal of chemical oxygen demand COD were evaluated in detail. The
biodegradability and biotoxicity of the treated wastewater were also assessed. Fluorescence excitation
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emission matrix EEM analysis was used to characterize the change of functional groups in the wastewater
before and after treatment using the pyrite Fenton process. The results showed that adding a small quantity of
H2O2 could enhance the reducing performance of the natural pyrite. The results contribute to a better
understanding of the mechanism and reaction process of the pyrite Fenton technology. This report is the first
to describe the reduction of nitrobenzene through Fenton oxidation catalyzed by natural pyrite. All chemicals
were used without further purification. The pyrite used in the experiments was mined from Anhui, China. The
pyrite was sieved to a mesh powder, washed with 1 mol HCl to remove surface oxidation layers, rinsed three
times with deoxygenated deionized water and dehydrated with ethanol, and dried and stored in a closed vial
under a pure nitrogen atmosphere. The BET surface area of the pyrite was 5. The wastewater samples used in
experiments were collected from an industrial chemical plant located in the Jiangsu province in southeast
China. The plant engages in the production of chemical intermediates for pharmaceuticals, dyes, and
pesticides. The wastewater samples were taken from the nitration process and nitrobenzene was the major
by-product during the process. The characteristics of the wastewater are given in Table 1. Water quality
indexes of wastewater used in experiments.
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Dog anatomy Domestic dogs have been selectively bred for millennia for various behaviors, sensory
capabilities, and physical attributes. Size and weight Dogs are highly variable in height and weight. The
smallest known adult dog was a Yorkshire Terrier , that stood only 6. The largest known dog was an English
Mastiff which weighed Coat dog Dogs display a wide variation on coat type, density, length, color, and
composition The coats of domestic dogs are of two varieties: Domestic dogs often display the remnants of
countershading , a common natural camouflage pattern. A countershaded animal will have dark coloring on its
upper surfaces and light coloring below, [35] which reduces its general visibility. Thus, many breeds will have
an occasional "blaze", stripe, or "star" of white fur on their chest or underside. Docking There are many
different shapes for dog tails: In some hunting dogs, however, the tail is traditionally docked to avoid injuries.
Domesticated dogs are clearly distinguishable from wolves by starch gel electrophoresis of red blood cell acid
phosphatase. Dog health There are many household plants that are poisonous to dogs and other mammals
including begonia , Poinsettia and aloe vera. Two serious medical conditions particularly affecting dogs are
pyometra , affecting unspayed females of all types and ages, and gastric dilatation volvulus bloat , which
affects the larger breeds or deep-chested dogs. Both of these are acute conditions, and can kill rapidly. Dogs
are also susceptible to parasites such as fleas , ticks , and mites , as well as hookworms , tapeworms ,
roundworms , and heartworms. A number of common human foods and household ingestibles are toxic to
dogs, including chocolate solids theobromine poisoning , onion and garlic thiosulphate , sulfoxide or disulfide
poisoning , [54] grapes and raisins , macadamia nuts , xylitol , [55] as well as various plants and other
potentially ingested materials. Dogs can be exposed to the substance by scavenging garbage or ashtrays; eating
cigars and cigarettes. Signs can be vomiting of large amounts e. Some other signs are abdominal pain, loss of
coordination, collapse, or death. Dogs are also vulnerable to some of the same health conditions as humans,
including diabetes , dental and heart disease, epilepsy, cancer, hypothyroidism, and arthritis. Aging in dogs
Mixed-breed dogs such as this terrier have been found to run faster and live longer than their pure-bred parents
See heterosis In , a study found that mixed breeds live on average 1. The breed with the shortest lifespan
among breeds for which there is a questionnaire survey with a reasonable sample size is the Dogue de
Bordeaux , with a median longevity of about 5. Canine reproduction Dog nursing newborn puppies In
domestic dogs, sexual maturity begins to happen around age six to twelve months for both males and females,
[16] [68] although this can be delayed until up to two years old for some large breeds. This is the time at
which female dogs will have their first estrous cycle. They will experience subsequent estrous cycles
semiannually, during which the body prepares for pregnancy. At the peak of the cycle, females will come into
estrus, being mentally and physically receptive to copulation. An average litter consists of about six puppies ,
[72] though this number may vary widely based on the breed of dog. In general, toy dogs produce from one to
four puppies in each litter, while much larger breeds may average as many as twelve. Some dog breeds have
acquired traits through selective breeding that interfere with reproduction. Male French Bulldogs , for
instance, are incapable of mounting the female. For many dogs of this breed, the female must be artificially
inseminated in order to reproduce. Because of the overpopulation of dogs in some countries, many animal
control agencies, such as the American Society for the Prevention of Cruelty to Animals ASPCA , advise that
dogs not intended for further breeding should be neutered, so that they do not have undesired puppies that may
have to later be euthanized. Spaying or castrating dogs helps keep overpopulation down. Neutering reduces
problems caused by hypersexuality , especially in male dogs. Mortality due to infection increased significantly
with increases in inbreeding. Dog intelligence Dog intelligence is the ability of the dog to perceive
information and retain it as knowledge for applying to solve problems. Dogs have been shown to learn by
inference. A study with Rico showed that he knew the labels of over different items. He inferred the names of
novel items by exclusion learning and correctly retrieved those novel items immediately and also 4 weeks
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after the initial exposure. Dogs have advanced memory skills. A study documented the learning and memory
capabilities of a border collie, "Chaser", who had learned the names and could associate by verbal command
over 1, words. An experimental study showed compelling evidence that Australian dingos can outperform
domestic dogs in non-social problem-solving, indicating that domestic dogs may have lost much of their
original problem-solving abilities once they joined humans. As a result of this physical and social evolution,
dogs, more than any other species, have acquired the ability to understand and communicate with humans, and
they are uniquely attuned to human behaviors. These gene variations were unlikely to have been the result of
natural evolution, and indicate selection on both morphology and behavior during dog domestication. These
genes have been shown to affect the catecholamine synthesis pathway, with the majority of the genes affecting
the fight-or-flight response [95] [96] i. Dog communication Dog communication is about how dogs convey
information to other dogs, how they understand messages from humans , and how humans translate the
information that dogs are transmitting. Humans communicate to dogs by using vocalization, hand signals and
body posture. Ecology Population The global dog population is estimated at million and rising. In the
developing world dogs are more commonly feral, or village or community dogs, with pet dogs uncommon.
Leopards in particular are known to have a predilection for dogs, and have been recorded to kill and consume
them regardless of their size. Dogs can healthily digest a variety of foods, including vegetables, fruits and
grains, and can consume a large proportion of these in their diet, and some sources do not recommend all-meat
diets for dogs, due to their lack of calcium and iron. Notable exceptions once included: Aboriginal Tasmanians
, who were separated from Australia before the arrival of dingos on that continent The Andamanese , who
were isolated when rising sea levels covered the land bridge to Myanmar Certain Pacific islands whose
maritime settlers did not bring dogs, or where dogs died out after original settlement, notably: Dog breed
Different dog breeds show a range of phenotypic variation The domestic dog is the first species, and the only
large carnivore , known to have been domesticated. These breeds can vary in size and weight from a 0.
Phenotypic variation can include height measured to the withers ranging from Some breeds demonstrate
outstanding skills in herding, retrieving, scent detection, and guarding, which demonstrates the functional and
behavioral diversity of dogs. The first dogs were domesticated from shared ancestors of modern wolves,
however the phenotypic changes that coincided with the dogâ€”wolf genetic divergence are not known. Dog
type Roles with humans Gunnar Kaasen and Balto , the lead dog on the last relay team of the serum run to
Nome Domestic dogs inherited complex behaviors, such as bite inhibition , from their wolf ancestors, which
would have been pack hunters with complex body language. These sophisticated forms of social cognition and
communication may account for their trainability, playfulness, and ability to fit into human households and
social situations, and these attributes have given dogs a relationship with humans that has enabled them to
become one of the most successful species on the planet today. Dogs perform many roles for people, such as
hunting , herding , pulling loads , protection , assisting police and military , companionship , and, more
recently, aiding handicapped individuals. In some cultures, however, dogs are also a source of meat. Although
one writer [] even suggests that the use of sled dogs may have been critical to the success of the waves that
entered North America roughly 12, years ago, [] the earliest archaeological evidence of dog-like canids in
North America dates from about 9, years ago. Dogs as pack animals may have contributed migration of the
Apache and Navajo tribes 1, years ago. This use of dogs in these cultures often persisted after the introduction
of the horse to North America. From the s, there have been changes in the role of the pet dog, such as the
increased role of dogs in the emotional support of their human guardians. However it has been disputed that
"trying to achieve status" is characteristic of dogâ€”human interactions. There does not seem to be any gender
preference among dogs as pets, as the statistical data reveal an equal number of female and male dog pets. Yet,
although several programs are ongoing to promote pet adoption , less than a fifth of the owned dogs come
from a shelter. The latest study using magnetic resonance imaging MRI comparing humans and dogs showed
that dogs have same response to voices and use the same parts of the brain as humans do. This gives dogs the
ability to recognize emotional human sounds, making them friendly social pets to humans.
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This is an open access article distributed under the Creative Commons Attribution License , which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Abstract In the present study, a comparison of central composite design CCD and Taguchi method was
established for Fenton oxidation. Nevertheless, possibility of ranking of input variables in terms of percent
contribution to the response value has made Taguchi method a suitable approach for scrutinizing the operating
parameters. For present case, pH with percent contribution of Therefore, from this comparative study, it is
concluded that Taguchi method with 9 experimental runs and simple interaction plots is a suitable alternative
to CCD for several chemical engineering applications. Therefore, a systematic way of planning, execution,
and statistical evaluation of process is required which is only possible through optimization process [ 7 ].
Consider In context to any engineering problem, optimization refers to improving the performance of system
or process by applying several variables in different combinations to get the best possible result [ 8 ].
Optimization techniques are broadly classified into two categories: Univariate approach, also known as
one-factor-at-time OFAT approach, involves variation of one parameter at a time. Nevertheless, multivariate
approach has several advantages over OFAT. For example [ 9 ], 1 it provides global knowledge in its whole
experimental domain while OFAT gives local knowledge where experiment is performed; 2 it is possible to
study the interaction between the factors and nonlinear relationships with the responses, 3 the number of
experiments required to optimize the process is considerably lesser than that of OFAT approach; 4 within the
experimental domain at each point, quality of the information is higher and can be known through the
leverage. The stepwise execution of optimization is presented in Figure 1. Flow chart for optimization. Driven
by the need of reducing the number of experiments, cost, time, and physical efforts, design of experiment
DOE is an important statistical and mathematical tool for solving complex and multifactor engineering
problems. It includes response surface methodology RSM , factorial design, and in some special cases
artificial neural network ANN [ 10 ]. However, central composite design CCD , D-optimal, and Box-Behnken
are found to be widely used optimization techniques for Fenton oxidation [ 11 â€” 13 ] because of the
advantage of optimizing multifactor problems with optimum number of experimental runs. Besides, these
methods have limitation of increased number of experiments if several factors were selected for process
optimization. For example, Box-Behnken suggests 54 experiments if six factors are required to be studied and
with CCD this number increases up to Thus, with multiple factors these techniques are not appropriate
because it increases the cost of chemicals, time, and physical efforts. Therefore, a simplified design strategy is
required that can be used to overcome these problems. Taguchi method is a robust statistical tool that allows
the independent evaluation of the responses with minimum number of experiments. It employs orthogonal
arrays for experimental design and ratio instead of responses itself to determine the optimum settings of
control factors and thus neglects the variations caused by uncontrollable factors [ 14 ]. With this method,
experimental results can be analyzed through ratio and ANOVA with simultaneously evaluating the
significance of the factors in terms of their contribution to the response values. Nevertheless, fewer studies
based on Taguchi method are found in the literature [ 18 â€” 20 ] but which technique is better for Fenton
oxidation is still not inclusive. Therefore, this study was planned to compare two experimental design
techniques and Fenton oxidation with four parameters such as , Dye: For comparison, frequently used CCD
and robust Taguchi experimental design technique were chosen with a special focus on comparing the
optimization and detailed statistical analysis of the experimental results. Response Surface Methodology and
Central Composite Design RSM, a multivariate statistical tool, consists of a group of mathematical and
statistical techniques that are based on the fit of empirical models to the experimental data obtained in relation
to experimental design [ 21 ]. It employs lower order polynomial [ 22 ] and it has already been proved to be a
reliable statistical method for chemical process applications [ 23 , 24 ]. In RSM category, CCD which is
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appropriate for fitting second order polynomial equations has been frequently discussed for optimizing several
research problems. A CCD has three groups of design points [ 25 ]: Considering these points, the number of
experiments designed by CCD will be where is the total number of experiments, is the number of factors
studied, and is the number of replicates. Central composite design under RSM is normally performed either by
using design expert software or Minitab. In this study, design expert Version: The steps that will be followed
for the central composite design CCD are presented in Figure 2. Central composite design flow diagram. In
CCD, value of alpha is important to calculate as it could determine the location of axial points in experimental
domain. Depending on alpha value, design is spherical, orthogonal, rotatable, or face centered. Practically, it is
in between face centered and spherical and is calculated as Value of alpha equals 1 is desirable because it
ensures the position of axial point within factorial portion region. It is called face centered design and offers
three levels for the factors to be put in the experimental design matrix. Experimental results obtained are
analyzed using response surface regression procedure of statistical analysis system. Corelation between
responses and independent variables is obtained by fitting them into second order polynomial equation [ 10 ]
Here, is the total number independent factors, is an intercept,.
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The ratio of hydrogen peroxide-to-Fe II x1 was between 1. Fe II concentration was constant at 0. The
influence of these three independent variables on the four dependent variables, i. COD, total phenolics TP ,
color and aromatocity removal was evaluated using a second-order polynomial multiple regression model. H2
O2 -to-Fe II ratio had significant effect on all the four dependent variables. The positive sign for the regression
coefficient of this regressor variable indicated that the level of the pollutant removal increased with the
increased levels of factor x1 from 1. The negative coefficient of this variable pH indicated that level of the
pollutant removal decreased as the pH increased from 3 to 5. The negative coefficient of the interaction
between variable x1 and x2 indicated that a simultaneous increase in H2 O2 -to-Fe II ratio with decrease in the
pH of the reaction led to an increase in the COD, TP and color removal. Quadratic models were predicted for
the response variable, i. Conventional biological processes for solution and not H2 O2 , since the organic
pollutant competes the purification of OMW are therefore inefficient. These values are about â€” times that
the response variable is only function of the single varied higher than those of a typical municipal sewage [3].
However, the response obtained from a waste environmental regulations impose increasing efforts toward
treatment method for example, results from the interactive the development of new technologies and methods
for the influences of the different variables. When a combination reduction of the organics in wastewaters,
such as OMW. RSM remediation of contaminated ground, surface, and wastewa- uses an experimental design
such as the central composite ters having non-biodegradable organic pollutants [4,5]. Adequacy of the
proposed model is then revealed that is a reactive intermediate and has a high oxidation using the diagnostic
checking tests provided by analysis potential [6]. Hydrogen OMW and wastewater sludge biosolids [7â€”10].
Results reported by Beltran-Heredia et al. The and processing sector, in the northern part of Iran. The H2 O2
and ferrous ions concentration in this study were 0. Similar findings were reported extraction. Fresh OMW
was transported to our laboratory by Rivas et al. On the other hand, concentrations of fer- under refrigeration
within 15 h of its production, and in order rous ion and H2 O2 used in the degradation of atrazine and to
conduct the tests with the same wastewater, appropriate metolachlor two widely used herbicides in the study
con- amounts of OMW were distributed in ml plastic bottles ducted by Pratap and Lemley [13] were 0. At the
time of use, the respectively. As pointed out by [7], the relationships between OMW sample was thawed in a
refrigerator and filtered ferric, ferrous and H2 O2 concentrations and the quantity of using Whatman
filterpaper 2. The presence of organic was done using distilled water and in a way that sequential compounds
only affects the behavior of the ferrous ion in the addition of the reagents, at the end could provide the desired
M. This followed by Table 2 dilute sulfuric acid addition 2N solution. Small volume Variable Symbol Coded
variable levelsa of acid or base was then added for the adjustment of pH. H2 O2 -to-Fe II ratio x1 1. The
reaction lasted around 4 h by that time the concentration of TP reached its lowest level. No H2 O2 was 2.
Experimental design and data analysis detected after first hour, showing complete consumption of the
hydrogen peroxide. Results obtained from quenching the As shown in Table 2, a CCD in the form of 23 full
factorial samples using sodium hydroxide solution were compared design was used, in which three
independent variables were with the results of the tests completed at the same condition converted to
dimensionless ones x1 , x2 , x3 , , with the coded but without the use of the base to raise the pH to above
values at 3 levels: The selection of variable levels pH 7. There was no noticeable differences and the experwas based on the results obtained through our previous work iments, therefore, were conducted without the
addition of see below. During time course of the reaction in each was in such a way that allows the
development of the appro- experiment, the samples were taken periodically to analyze priate empirical
equations second order polynomial multiple the concentration or amount of the COD, TP, peroxides,
regression equations [14â€”16]: Each experiment was performed twice. The result of the reaction was a blue
polymer in an alkaline medium, and the Table 3 absorbance was measured at nm [24]. The aromatic present
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study content of the OMW was determined spectrophotometrically Experiment no. Results and discussion 3.
Ferrous and ferric ions, H2 O2 , pH, temperature and amount Fig. C0 is the initial amount of the dependent
variable. In the present study, when working with undiluted OMW and using 0. How- made the reaction
proceed, was 0. Decomposition of ever, when higher concentrations of H2 O2 were used i. It is shown
elsewhere that the treatment [12]. In the present mainly determined by the availability of ferrous ions, which
work and at constant Fe II concentration, two other H2 O2 have a major role in the formation of hydroxyl
radicals. A concentrations namely 0. In fact, generation of Fe II continues even after concentration [28,9].
While the other two ratios of H2 O2 - 3. Moreover, the concentrations and ratios used in the present study
were in the range reported by others when In the present work, the relationship between four the Fenton
system has been applied to the treatment of OMW criteria of the pollutant removal namely COD, TP, color,
wastewater [8,12]. Variation of the pollutant concentration with the studied. As a constant, three first-order
effects terms in x1 , x2 and x3 , can be seen, H2 O2 was almost completely consumed by 1 h, three interaction
effects terms in x1 x2 , x1 x3 and x2 x3 and whereas the TP content, which showed a much higher rate three
second-order effects x12 ,x22 and x32 according to the of decrease compared to the rate of removal of color,
COD Eq. Only terms found statistically hour of reaction. COD, color and aromatocity reached a significant
were included in the model. Similar observations were dropped from the model and then a new ANOVA was
have been reported by others [8,12]. It has been reported performed for the reduced model. This model had
high R2 value and TP removal: The fitted model for the aromatocity Color removal: The predicted models can
be used to navigate the space defined by the CCD. The relative contribution of each factor to each dependent
Aromatocity removal: The R2 coefficient that the removal of these pollutants is less affected by H2 O2 - gives
the proportion of the total variation in the response to-Fe II ratio. In the present study, the adjusted remove the
pollutant decreases with increase in the pH value R2 ranged from 0. The R2 coefficient in this study ensured
In order to gain a better understanding of the results, the a satisfactory adjustment of the quadratic model to
the predicted models are presented in Figs. High R2 values do not necessarily mean dimensional response
surface plots. The predicted values for that decrease of these pollutants, all follow the same trend the COD,
TP, color and aromatocity removal of OMW treat- and are strongly correlated see Fig. The removal patterns
ment in the present study are given in Table 5 the regression of the different pollutants do not coincide to each
other and coefficients of the reduced models. The same table includes some intermediate molecules formed
during the reaction the measured data for these response variables. For example, it has been shown that 3.
Variables giving quadratic and inter- influence of pH [11,5]. Hydrogen peroxide- as is pointed out by Neyens
and Baeyen [7], decomposition to-Fe II ratio and pH were selected for the RSM plots of mechanisms and
rate-limiting steps may be differed. The plot shows a strong level of pH as the other regressor variable. In the
models for degree of curvature of three-dimensional surfaces. The COD removal also increases with pH
variable had a significant interaction with x2. The regression to its central level pH 4. Dependence of y1 on the
H2 O2 - Fig. The efficiency of the Fenton process in terms of increased COD increasing pH toward its high
level i. The strong de- removal is influenced by the pH and besides the initial pH ad- creasing effect of pH on
the TP removal occurred at pH 5. The justment, controlling pH during the reactions is important. Avail- as
compared to that for the COD removal see Figs. Almost the which may have a considerable effect in keeping
the pH, in same interpretation can be given for the TP removal except the appropriate acidic range for a longer
period of time. The the color removal process. Squared terms in the relevant dependence of the TP removal on
H2 O2 -to-Fe II ratio and equations for the fitted models represent the curvature of the pH is shown in Fig.
The degree of curvature of the surface for the color early as H2 O2 -to-Fe II ratio increases to its high level 8.
In studies on the textile wastewater moval and pH. At pHs above 4 the TP removal decreases with treatment, it
is suggested that Fenton could be better used as a Fig. Second-order response surface plot in the TP removal
y2 for the Fig. Moreover, certain organic molecules are saturated compound [31]. A linear rela- degradation
[6]. In the present work, aromatocity decreased tionship between TP removal and H2 O2 -to-Fe II ratio and in
a similar manner as the COD removal and extent of the nonlinear effect of this ratio on the COD and color
removal color reduction was lowest among the tested pollutants see see Figs. During course of the pollutant
removal, i. In the present study, the decomposition efficiency of 4. Optimum conditions for this form of an
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was in the following decreasing order: Adjustment of the quadratic model with the experimental Fig. The
aromatocity It was possible therefore, to develop the empirical equations removal increases as OMW
concentration increases to describing and predicting the removal of the major pollutants. Polyphenolic
compounds are however the major aromatic compounds of OMW and known as the most Acknowledgments
common refractory COD compounds in this wastewater, although other organic substances including
nitrogenous The authors sincerely thank the Industrial Development compounds, sugars are and pectins are
also linked with the and Renovation Organization of Iran for financial support of polluting activity of this
wastewater [33]. The degradation of this project. The explanation was based on the References presence of
oxidizing agents other than hydroxyl radical that have different selectively toward the phenolics studied [34].
At the initial stages of the Fenton reaction, hydroxyl radicals [2] K. Borja, Aerobic are the major oxidizing
agent having a non-selective role in biodegradation and detoxification of wastewaters from the olive oil
degrading aromatics.
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Chapter 6 : Best Wedding Bands in Fenton, IA
WINTER PARK CT, FENTON, MO is currently not for sale. The 1, sq. ft. single-family home is a 3 bed, bath property.
This home was built in and last sold on 11/2/ for $,

Charles hoped to unite the kingdoms of England, Scotland and Ireland into a new single kingdom, fulfilling
the dream of his father. Instead, Parliament functioned as a temporary advisory committee and was summoned
only if and when the monarch saw fit. Yet, in spite of this limited role, over the preceding centuries Parliament
had acquired de facto powers of enough significance that monarchs could not simply ignore them indefinitely.
This meant that if the king wanted to ensure a smooth collection of revenue, he needed the co-operation of the
gentry. Therefore, in order to secure their co-operation, monarchs permitted the gentry and only the gentry to
elect representatives to sit in the House of Commons. When assembled along with the House of Lords , these
elected representatives formed a Parliament. The concept of Parliaments therefore allowed representatives of
the gentry to meet, primarily at least in the opinion of the monarch so that they could give their sanction to
whatever taxes the monarch expected their electorate to collect. In the process, the representatives could also
confer and send policy proposals to the king in the form of bills. However, Parliament lacked any legal means
of forcing its will upon the monarch; its only leverage with the king was the threat of its withholding the
financial means required to execute his plans. The Parliament refused to assign him the traditional right to
collect customs duties for his entire reign, deciding instead to grant it only on a provisional basis and negotiate
with him. Unfortunately for Charles and Buckingham, the relief expedition proved a fiasco , [18] and
Parliament, already hostile to Buckingham for his monopoly on royal patronage , opened impeachment
proceedings against him. This move, while saving Buckingham, reinforced the impression that Charles wanted
to avoid Parliamentary scrutiny of his ministers. The elected members included Oliver Cromwell and Edward
Coke. The new Parliament drew up the Petition of Right , and Charles accepted it as a concession in order to
obtain his subsidy. First and foremost, to avoid Parliament, the King needed to avoid war. Unable to raise
revenue without Parliament and unwilling to convene it, Charles resorted to other means. One method was
reviving certain conventions, often long-outdated. The King also tried to raise revenue through the ship money
tax, by exploiting a naval-war scare in , demanding that the inland English counties pay the tax for the Royal
Navy. Established law supported this policy, but authorities had ignored it for centuries, and many regarded it
as yet another extra-Parliamentary and therefore illegal tax. The Church of Scotland , reluctantly episcopal in
structure, had independent traditions. In February , the Scots formulated their objections to royal policy in the
National Covenant. The truce proved temporary, and a second war followed in the middle of He had
insufficient funds, however, and needed to seek money from a newly elected English Parliament in The Scots
went on to invade England, occupying Northumberland and Durham. If he did not, they would "take" the
money by pillaging and burning the cities and towns of Northern England. As King of Scots, he had to find
money to pay the Scottish army in England; as King of England, he had to find money to pay and equip an
English army to defend England. His means of raising English revenue without an English Parliament fell
critically short of achieving this. Finally, the Parliament passed a law forbidding the King to dissolve it
without its consent, even if the three years were up. Ever since, this Parliament has been known as the "Long
Parliament". However, Parliament did attempt to avert conflict by requiring all adults to sign The Protestation
, an oath of allegiance to Charles. Charles, however, guaranteed Strafford that he would not sign the attainder,
without which the bill could not be passed. Yet, increased tensions and a plot in the army to support Strafford
began to sway the issue. Strafford himself, hoping to head off the war he saw looming, wrote to the king and
asked him to reconsider. Throughout May, the House of Commons launched several bills attacking bishops
and episcopalianism in general, each time defeated in the Lords. Within months, the Irish Catholics, fearing a
resurgence of Protestant power, struck first , and all Ireland soon descended into chaos. When the troops
marched into Parliament, Charles enquired of William Lenthall , the Speaker , as to the whereabouts of the
five. Lenthall replied, "May it please your Majesty, I have neither eyes to see nor tongue to speak in this place
but as the House is pleased to direct me, whose servant I am here. Opposition to Charles also arose owing to
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many local grievances. For example, the imposition of drainage schemes in The Fens negatively affected the
livelihood of thousands of people after the King awarded a number of drainage contracts. This sentiment
brought with it people such as the Earl of Manchester and Oliver Cromwell , each a notable wartime adversary
of the King. Conversely, one of the leading drainage contractors, the Earl of Lindsey , was to die fighting for
the King at the Battle of Edgehill. First English Civil War Maps of territory held by Royalists red and
Parliamentarians yellow-green , â€” In early January , a few days after his failure to capture five members of
the House of Commons, fearing for the safety of his family and retinue, Charles left the London area for the
north of the country. As the summer progressed, cities and towns declared their sympathies for one faction or
the other: Throughout the summer months, tensions rose and there was brawling in a number of places, with
the first death from the conflict taking place in Manchester. Historians estimate that between them, both sides
had only about 15, men. Many areas attempted to remain neutral. Some formed bands of Clubmen to protect
their localities against the worst excesses of the armies of both sides, [64] but most found it impossible to
withstand both the King and Parliament. On one side, the King and his supporters fought for traditional
government in Church and state. However, even the most radical supporters of the Parliamentarian cause still
favoured the retention of Charles on the throne. Charles moved in a south-westerly direction, first to Stafford ,
and then on to Shrewsbury , because the support for his cause seemed particularly strong in the Severn valley
area and in North Wales. As in the case of Kingston upon Hull, they had taken measures to secure strategic
towns and cities by appointing to office men sympathetic to their cause, and on 9 June they had voted to raise
an army of 10, volunteers and appointed Robert Devereux, 3rd Earl of Essex commander three days later. On
14 September he moved his army to Coventry and then to the north of the Cotswolds , [73] a strategy which
placed his army between the Royalists and London. With the size of both armies now in the tens of thousands,
and only Worcestershire between them, it was inevitable that cavalry reconnaissance units would sooner or
later meet. This happened in the first major skirmish of the Civil War, when a cavalry troop of about 1,
Royalists commanded by Prince Rupert , a German nephew of the King and one of the outstanding cavalry
commanders of the war, [74] defeated a Parliamentary cavalry detachment under the command of Colonel
John Brown in the Battle of Powick Bridge , at a bridge across the River Teme close to Worcester. The
Council decided to take the London route, but not to avoid a battle, for the Royalist generals wanted to fight
Essex before he grew too strong, and the temper of both sides made it impossible to postpone the decision.
This had the desired effect, as it forced Essex to move to intercept them. In the same year, Oliver Cromwell
formed his troop of " Ironsides ", a disciplined unit that demonstrated his military leadership ability. With their
assistance, he won a victory at the Battle of Gainsborough in July. They were protesting at Westminster. Some
women were beaten and even killed, and many arrested. Other Parliamentarian forces won the Battle of
Winceby , [88] giving them control of Lincoln. Political manoeuvring to gain an advantage in numbers led
Charles to negotiate a ceasefire in Ireland, freeing up English troops to fight on the Royalist side in England,
[89] while Parliament offered concessions to the Scots in return for aid and assistance. The defeat at the Battle
of Lostwithiel in Cornwall, however, marked a serious reverse for Parliament in the south-west of England. It
passed the Self-denying Ordinance , by which all members of either House of Parliament laid down their
commands, and re-organized its main forces into the New Model Army , under the command of Sir Thomas
Fairfax.
Chapter 7 : SOCKET | George's notebook
Typical scheme for Fenton treatment A schematic representation of the Fenton oxidation treatment is shown in
FigTypically a stirred batch reactor is used where the pH is controlled commonly.

Chapter 8 : Rebath in Fenton, MO with Reviews - www.nxgvision.com
Removal of nonylphenol ethoxylates (NPEOs) in aqueous solution by Fenton oxidation process was studied in a
laboratory-scale batch reactor. Operating parameters, including initial pH temperature, hydrogen peroxide, and ferrous
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ion dosage, were thoroughly investigated.

Chapter 9 : Rue21 Locations & Hours Near Fenton, MO - www.nxgvision.com
Fenton City Attorney Tim Engelmeyer said poor conditions, improper use of the hotel and safety was a factor behind
shutting down the Stratford Inn. He provided the following details for the closure.
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