Iran Occupational Health.2019 (Jun-Jul);16(2):11-21.

"Press

Original Article
Iran Occupational Health http://ioh. iums.ac.ir Vp/,,

Y
\l
\\\

Assessment of pollution control technologies by using decision support

systems

Mohamadreza Yarahmadi, Occupational Health Research Center, Air pollution Research Center, School of Public Health,

Iran University of Medical Sciences, Tehran, Iran.

Farideh Atabi, (*Corresponding author) Department of Environmental Engineering, Faculty of Natural Resources and
Environment, Science and Research Branch, Islamic Azad University, Tehran, Iran. far-atabi@jamejam.net
Parvin Moridi, Department of Environmental Management, Faculty of Natural Resources and Environment, Science and

Research Branch, Islamic Azad University, Tehran, Iran.

Somayeh Soleimani Aylar, Air pollution Research Center, School of Public Health, Iran University of Medical Sciences,

Tehran, Iran.

Abstract

Background and aims: Air pollution reduction is important in well-being of people and
environment. Applying an effective and efficient strategy is key consideration in facing with
environmental challenges of management and control of air pollution. Recently, the main
effort of environmental researchers is finding low cost and effective methods to control
environmental pollutants. Pollution prevention and control account as main techniques of
pollution reduction. However, the prevention role is important than pollution control.
Implementation of control practices and using of effective devices and technical equipments
is necessary to achieve control strategy of pollution. One of the most important steps in air
pollution control is selection the appropriate control equipment. Several factors included in
selection of proper and technical equipments such as; cost, designing, efficiency, and etc.
Choosing of proper control devices with lower emission rate of pollutants would result in
lower destruction and environmental costs. Desired decision should be based on different
criteria of socio-economic, and management. Choosing of appropriate control devices by
consideration of various characteristics is complicated. Recently, one of the management
challenges is selection of control devices based on the socio-economical, technical and
environmental criteria. MADM models are one of the supportive decision systems applied
for priority, and selection of best alternative. These methods seek for choosing the best and
effective alternative by considering of multiple criteria. The aim of the present study is
selection of air pollution control technologies with considering appropriate aspects of socio-
economic and techno-practical criteria. Selection of suitable and effective control devices is
key factor in prevention of losing human and financial capital.

Methods: In this research, MADM technique based on fuzzy TOPSIS method has been used
for appropriate selection of air pollution control equipment and pollution management. By
literature review and cooperation of air pollution experts, common technologies in fields of
air pollution included in petrochemical industries have been identified and keyed. Firstly,
primarily questionnaire is prepared and then its reliability and validity were done using
Lawshe's method. Five criteria including filtration efficiency, cost, maintainability, design
ability and size for rating the control technologies related to air pollutants include of (NOX,
SOX and CO) have been considered. Criteria weighting has been done using Shannon
entropy and Fuzzy TOPSIS technique has been applied for prioritize of indicators. Data bank
of primarily questions including pollution control technologies about three categories of air
pollutants (NOx, SOx, and CO) has been collected and organized to provide final
questionnaire. Then, questionnaire has been distributed between expert panel with air
pollution discipline to complete it. After that, the weight of study criteria (including; cost,
treatment efficiency, size, maintenance, design and build up) is identified using Shannon
entropy method. The answers of expert panel to questionnaire were verbal. So, there was a
need to be converted as scales with analytical property. As, doing mathematical operations
on descriptive qualitative variables were impossible. Therefore, descriptive variables have
been converted to fuzzy scales. In this research, triangular fuzzy values have been used.
Fuzzy TOPSIS technique has been applied for ranking of indicators. Accordingly, it is
implemented during 7 steps including; choosing proper fuzzy scale of measurement, provide
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decision matrix (calculation of importance degree of each indicator for every criterion),
weighting of decision matrix, normalize weighted decision matrix, determination of positive
and negative fuzzy ideal responses, identify distance of each indicator, and determination of
closeness coefficient of indicators to ranking indicators.

Results: The results of this study illustrate that final weighting of study's criteria based on
expert panel opinions. After weighting of decision matrix, it was normalized and then
positive and negative fuzzy ideal answers were determined. Then, distance of each indicator
has been identified and closeness coefficient of indicators was reported to ranking of control
technologies based on pollutant type. Cold plasma technology with closeness coefficient of
0.8129 was identified as the most appropriate filtration technology for treatment of NOX
pollutant at the petrochemical industry. It has been chosen as proper and selective option due
to selective and effective treatment efficiency of this technology for NOx pollutant, very low
energy consumption and safe performance of reactor because of very low amperage. Plasma-
catalytic hybrid process has been selected as secondary priority because of costly selective
catalyst and also generation of unwanted byproducts. Catalytic based methods with closeness
coefficient of 0.9194 possess higher ranking for SOX control compared to other techniques
and carbon active technology placed at the secondary rank. The main reasons in catalytic
priority are high efficiency, availability of absorbent chemical materials, easy and low cost
of designing and build up that technology. In priority control technologies for CO removal,
non- thermal plasma technology with closeness coefficient of 0.9679 has been identified as
the best technology and plasma catalytic hybrid process placed at the next priority.
Conclusion: It has been known that one dimensional attitude to proper decision-making
process is inefficient. Also, comprehensive considerations in management methods to make
appropriate decisions are undeniable. Fuzzy TOPSIS technique is a reliable method to
achieve effective and efficient technology based on different and multiple criteria. Selection
of appropriate control equipment using multi attribute decision making methods and
consideration of multiple criteria using Fuzzy TOPSIS method are possible. In present study,
selection of appropriate control technologies using Fuzzy TOPSIS technique is addressed for
some pollutants including NOX, SOX and CO. Recognition, prioritize, and selection of
proper technologies with low cost and effective performance in field of environmental
pollution control according to effective criteria are undeniable requirements of optimum
consumption of project's resources. Thus, new designs of control technologies with
emphasize on effective efficiency should be identified. Multi attribute decision making
method known as efficient tool in this subject. It is applied for prioritize treatment
technologies with low uncertainty especially, in petrochemical industries with high level of
some considerations including; socio-economic, techno-operational, and environmental.
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