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Abstract: In this work was performed a Monte Carlo Simulafiona mathematics model to experimental planniiBaguchi.
The software has enabled an upgrading of the Jaggilanning value of 54,26% of TOC, 53,28% of D&Ml 6,58% of Total
Phenols, that feature the importance of the metbiothe experimental optimizations, and thereafgluction of experiments to
be realized in the job first step.
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According [6] increase the importance of shapingl an
simulation on chemical engineering development. s€he
methods are critical technologies to reach the shhl
purpose in process area.

This work consists on Monte Carlo simulation appt& at
phenolic effluent treatment. It was used a comparat
approach of simulation relative to orthogonal awéyraguchi
range that could foul the air and water, becauseiltrén for the environment variables, such as, Total Gog&@arbon

negatives impacts for ecosystem and human being [2] (TOC), phenols and Chemical Oxygen Demand (COD).

The phenols are toxic compound to microorganisnt an . .
can be hard to be removed for the system over giad 2. Literature Review
treatment or by natural procedure in aquatic emvirent [3]. .

Phenol is one of the most ordinary organic compoamdi  2-1- Operational Research
its found like effluent in many industries, suchadlsefining,
petrochemical, pharmaceutical products, dyes, Iléexti
industry, manufacture of organic chemicals andrsthd.

According [5], believes that the necessary procass
chemical area; chemical engineering specificallytl e
achieved by multidisciplinary and a comprehensippraach,
that it will be through constants scientific inntieas and
powerful computational tools.

1. Introduction

The environment degradation is consequence of fridus
effluents sewage in a inadequate way, that has beeging
about serious problems of contamination on severald
coutries [1].

The industrial process produces a large toxic nubdesc

Human mistakes over an operation and consequent
operational risk enlargement are the main concernafl
sections. Besides, human reliability analysis with
probabilistic risk analysis is a key element inueidg the
operational risk. A prevision technique averagehaman
error and risk of standardized plan and the rdltgliiuman
methods has been used to quantify distinct humaorser
categories [7].
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2.2. Monte Carlo Simulation in an optimal solution. Concluded by a binary mottet
polymers with increasing conduction band need bette

The Monte Carlo simulation is an associated metbbd solutions and are dependents of greatest value.

use of random numbers and statistical probabifity [
According [9], Monte Carlo Simulationis applied in .

chemical process, being studied in kinetic behavibr 3. Materials and Methods

hydrogenation of acetylene. The significant actoraenergy 31 raw Material

for this system shows the presence of carbon mdeoxi

absorbed increase material selection, and activai®rgies Experimental data will be used at Laboratory of

obtained 16,7 and 56 KJ mol-1. Environment Engineering School of Lorena (EEL / YJISR
The Monte Carlo methodis conducted for modethis step the phenolic effluents were treat ovedesign

calibration used on incineration of waste in a fdhd Experimental (Orthogonal array of Taguchiel using

Sensibility analysis also was realized to identifiyost advanced oxidation process. Obtained results wapkea on

sensible factors. At huge cities and metropolishwdrge Monte Carlo simulation.

creation of solids urban wastes, possibility ofgtarscale

construction incineration installations raise, whil for

median and small cities, incineration of wastedgstn [10].

3.2. Methods

The Monte Carlo simulation associated to the geneti
2.3. GeneticAlgorithms algorithm Metaheuristica will do a scanning deteistic
simulation of experimental design. It's a multidjee
Genetics Algorithms (AG) are an efficient techni€ o problem being realized an optimization using thef@#tion.
sweep the space of solutions and find close graates, Simulation experiments will be held using a Miniggb
being one of the several techniques of computation&rystal Ball® and Statistica® computational package
intelligence worthy of study [11].
Joint application of genetics algorithms and Mo6&lo 4 Results and Discussions
simulation was realized for the study of deterngnithe
value of real options of several technical marketantainties. 4.1. Monte Carlo Simulation

The application obtained the goal of approach aatgre , L
decision rule and determine the value of the retiba in a In this work were performed a deterministic simiglatof

way of having several investment in a project.[12]. multiple TOC, COD and Phenpls responses rgspeytivel
According [13] genetic algorithms were applied in arepresented by Y Y, e Ysaccording to table 1. This Table
electronics properties studies and optics of pohene Were obtained the target values of deterministisugition

structures, in order of obtain a suitable copolyfoera given "€@lized, so we can compare the values obtainethen
application. Evaluate the effect of polymer projgartwhen experimental planning. Target values showed hulgxaace

subject to a system of electrical discontinuity wimmersed | compared to Taguchi. Mathematic model coeffitsen
follows a distribution.

Table 1. Monte Carlo Smulation the deterministic values

X1 X2 X3 X4 X5 X6
Factors 0 0 0 0 0 0
Response tsa‘:g;"tare '\Cﬂgglecients BO X1 X2 XIX2 X3 X2X3 X5 XIX5 X6 XIX6 X4 X1x4
Y1 21,57 33,27 Y1 216 34 14 019 26 -13 01 02 14 12 05 02
Y2 44,13 67,64 Y2 441 73 06 -13 14 08 -03 56 89 71 38 04
Y3 98,83 100 Y3 938 60 -07 07 011 03 3  -16 15 -26 24 -37

TOC
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Figure 1. Best solution with Monte Carlo simulation (% TOC)
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Figure 2. Best solution with Monte Carlo simulation (% COD)
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On Monte Carlo simulation were

interactions. In Figure 1, the percentage optinvzedf Total
Organic Carbon (TOC) removal was realized, in whicé
optimization time was 1 minute and 04 seconds #&mek),
obtained a stabilization of the best solution. ®afe
improved the outcome of 21,47 to 33,27, in otherdsp
54,26% was an improvement in the variable response.

In Figure 2, the optimization of removal percentagfe
Chemical Oxigen Demand (COD) was realized and,time
of 1 minute and 18 seconds obtained a better iatin
solution. Software improved the outcome of 44,1%1¢64,
in other words, 53,28% was an improvement in théabée
response.

In Figure 3, the optmization of removal percentafjeotal
phenols was realizes and, in a time of 1 minute 4aAd
seconds obtained a better stabilization solutiooftwéire
improved the outcome of 93,83 to 100, in other \8p6J28%

realized 5000was an improvement in the variable response. Plesetata

showed a significant improvement ofvariable respons
percentage removal which proves the validity of the
optimization method.

On Table 2, the individual values of each variaklgponse
were optimized by Compromise Programming (CP) fianct
The problem is multiobjective, and, therefore the
optimization is performed in this way, in which therget
value obtained is used and the weights assignedatd
variable. The obtained value in CP function was b ®ther
words, features a value of great importance, becahe
rejection rate was around 6,95%. This indicatesreatg
quality of obtained data, because in experimenialnical
problems the maximum allowed value must be less 110®6.

In CP function was obtained weights for variablspenses,
in which the values are like 0,333; in other wotlgsing also
significant for the optimization process.

Table 2. Smulation of CP function of variable response (Multiobjective)

FCP

X1 X2 X3 X4 X5 X6 . 03 03 1FCP
Weights
Factors 1 1 -1 -0,6 1 1
Response Software Model X1 Xz XXz  Xs  XX3 X5 XIX5 X6 XIX6 X4  XIX4
target Coefficients
Y1 30,46 33,27 Y1 216 34 14 019 26 -13 -01 02 14 12 05 02
Y2 65,76 67,64 Y2 441 73 06 -13 14 08 -03 56 89 71 38 04
Y3 90,35 100 Y3 938 60 -0,7 07 011 03 3 16 15 -26 24 -37
FCP 5.9 DPM  "6,95%
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Figure 3. Best solution with Monte Carlo simulation (% Total Phenols)

4.2. Steps for Further Work

The next step to be realized will be the confiroatof
laboratory experiments, and then,a stochastic pigrofata.
In this work will be comparatively evaluated usikipnte

Carlo method with the optimization approach of ekpents
planning in the study of phenolic effluents treatmdy
advanced oxidation processes. Thus, behavior agblar
input and regression coefficients as stochasti@bbas will
be studied, proposes to reduce the experimentabeynas
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well as the use of Metaheurisica genetic algoritbnsolve [5]
Monte Carlo Simulation.

The proposal is to work with stochastic coefficenso,
witFh probability distribution associated.

6]
5. Conclusion
7

In this work was realizedmultiobjective optimizatiaf )
mathematical modeling obtained from experimentahping.
Deterministic simulation was realized and improvatee
were obtained in 3 studied variable responses. Igeha [g]
responses were adjusted on CP function and obtained
consistent values.

The software has enabled an upgrading of the \agab
planning value of 54,26% of TOC, 53,28% of DQO &f®B8% [q)
of Total Phenols, that feature the importance ef tethod
for the experimental optimizations, and thereafastuction

of experiments to be realized in the job first step [10]
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