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http://nptel.ac.in/courses/103107082/module7/lecture2/lecture2.pdf

Petroleum Refining and Petrochemical Processes Production of Olefins —

Steam Cracking of Hydrocarbons.

https://www.fkit.unizg.hr/_download/repository/PRPP_2013_Steam_crackin
g_Olefins.pdf.

Olefins Production, Olefins by steam cracking

https://mol.hu/images/pdf/A MOL rol/tvkrol/tarsasagunkr%C3%B31 rovid

en/egyetemi kapcsolatok/debreceni egyetem/oktatasi anyagok/bemutatok/
OLEFINS%20PRODUCTION.pdf.

Development of a Zero Liquid Discharge for Cooling Tower Blowdown in

Petrochemical industry, Asian Institute of Technology, Thailand, May 2014.
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Pilot project on availability, use and sustainability of water production of
nuclear and fossil energy — Geo-localised inventory of water use in cooling
processes, assessment of vulnerability and of water use management
measures, End Report, the European Commission Directorate General
Environment ,2014.

http://ec.europa.eu/environment/archives/water/adaptation/pdf/InventoryCoo

lingWaterUse.pdf.

Introduction the importance of Water Cooperation, (UN-Water, 2013),
http://www.un.org/waterforlifedecade/pdf/2013 11 water cooperation mon

ograph_eng.pdf
http://eippcb.jrc.ec.europa.cu/reference/BREF/lvo_bref 0203.pdf page 174

A simple model to help understand water use at power plants, Working
Paper, Massachusetts Institute of Technology Energy Initiative.
https://sequestration.mit.edu/pdf/2012_AD HJH WorkingPaperWaterUse_a

t _PowerPlants.pdf.
Small-molecule aggregates inhibit amyloid polymerization. Nat Chem
Biol 4(3):197-9, (Feng, 2008).
https://www.yeastgenome.org/reference/S000125405.

Technical EIA Guidance Manual for Petrochemical Complexes, The

Ministry of Environmental and Forests, India, 2010.

Integrated Pollution Prevention and Control Reference Document on Best

Available Techniques for the Manufacture of Organic Fine Chemicals,

EUROPEAN COMMISSION, water2006
http://eippcb.jrc.ec.europa.eu/reference/BREF/ofc_bref 0806.pdf

Water Pollution Control, Springer International Publishing, Switzerland

2014
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http://www.springer.com/978-3-319-01233-9.

= Cooling Water Management, Basic Principles and Technology,
ProChemTech International, Inc., Apache Junction, AZ, and Brockway,
Pennsylvania
www.prochemtech.com.
= Cooling Tower Efficiency, Guide Property Managers, IMPROVING
COOLING TOWER OPERATIONS.
= Learning the Way Water Is Managed, Water Introduction, NILCO Water.

= Industrial Water Handbook, Principle Public Health Laboratory, India,
Chemical Publishing Company,2011.
= Package steam generating systems, amecfw.com

https://www.lenntech.com/applications/process/boiler/boiler-feed-water.htm.

=  Characteristic of boiler feedwater-Lenntech.

https://www.lenntech.ae/applications/process/boiler/characteristics-of-boiler-

feed-water.htm

= Alert Performance chemical Gujarat PVT.Ltd. India.
= Boiler Water- Problems & Solutions, PDH Course M165.
https://www.pdhonline.com/courses/m165/m165content.pdf.
= Industrial Water Quality Requirements, N. MANIVASAKAM, Formerly
Chief Water Analyst, Principal Public health Laboratory, India, 2005.

= Cooling Towers, Continuing Education and Development, Inc.
info@cedengineering.com.
= Technical Reference for Water Conservation in Cooling Towers, 1 * Edition,

Nov 2017, Singapore’s National Water Agency.
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Best Management practice and Guidance Manual for Cooling Towers,
Prepared by JEA for the control in of pollutants discharged to the sanitary
collection system, August, 2005.

Water for downstream refining and petrochemical industries.

Guidelines for Managing Water in Cooling Systemss For Owners,

Operators, and Environmental Managers.

Effluent Treatment Plant (ETP), department of Civil Engineering Indian
Institute Technology, Delhi.

Choosing an Effluent Treatment Plant, M. Akhtaruzzaman, Stockholm
Environment Institute.

https://aosts.com/types-wastewater-screening/.
http://drycake.com/equipment/screening/ MULTIRAKE.php.

Industrial Treatment Process,

http://www.rtu.ac.in/RTU/wpcontent/uploads/2015/06/ppt industrial treatm

ent.pdf.
Flow Equalization and Neutralization, Ramesh K. Goel, Joseph R.V. Flora,

and J. Paul Chen.
http://www.mixing.com/index.php/155-applications-images/321-
equalization-tank.

A short account on petrochemical industry effluent treatment

Biological Wastewater Treatment.

High performance clarifier with flocculation and sludge thickening,
FLOCOPAC. 1E282 FLOCOPAC_L.pdf.

Optimum clarification results in a confined space.
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Improvements in Wastewater Treatment Technology, Wisaam S. Al-Rekabi,
He Qiang and Wei Wu Qiang, Faculty of Engineering, Basrah University,
Basrah, Iraq, 2007.
CLARIFIERS, Prepared by Michigan Department of Environmental Quality,
Operator Training and Certification Unit.
Wastewater Treatment Technology, Michigan Environmental 2010
Michigan Environmental Compliance Conference.
Review on Chemical treatment of Industrial Waste Water, O.P. SAHU; P.K.
CHAUDHARI, Department of Chemical Engineering, KIOT, Wollo
University1, Ethiopia.

http://www.bioline.org.br/pdf?jal13028.

Coagulation-Flocculation Treatment of Industrial

Wastewater Using Tamarind Seed Powder

Coagulation-Flocculation Treatment of Industrial Wastewater Using
Tamarind Seed Powder, International Journal of ChemTech Research, Jun
11,2016.

Overview of flotation as a wastewater treatment technique, J. Rubio, M.L.
Souza a, R.W. Smith, Metallurgical and Materials Engineering, Mackay
School of Mines, University of Nevada-Reno, USA,2002.

Flotation: As Primary Treatment of Waste Water

DAF-dissolved air flotation: Potential applications in the mining and
mineral processing industry, Rafael Teixeira Rodrigues, Jorge Rubio,
Departamento de Engenharia de Minas, Laboratorio de Tecnologia Mineral
¢ Ambiental, Universidade Federal do Rio Grande do Sul, July 2006.

Future Solution for Water Treatment, Metropolia University of Applied
Science,2017.
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https://www.theseus.fi/bitstream/handle/10024/127505/VOxFlotation Futur

e for Water Treatment Hung Bui.pdf?sequence=1

Petroleum Refinery, Ethylene and Gas Plant Wastewater Treatment
Presentation, Siemens AG 2006.
Petroleum refining water/wastewater use and management, The global oil

and gas industry association for environmental and social issues, PIECA.

API Separator, The Workhorse of Refinery Wastewater Treatment Systems,

https://www.google.com.kw/search?q=API+oiil+seperatore&rlz=1 CINHXL

enKW697KW697&0g=API+oiil+seperatore&ags=chrome..69i577015.7543]
0j7&sourceid=chrome&ie=UTF-8

http://swawater.com.au/what-are-cpi-separators-and-what-is-their-
contribution-to-waste-water-treatment/
http://www.freylit.com/fileadmin/ migrated/content uploads/CPI_Separator
.pdf.

Integration of processes induced air flotation and photo-Fenton for treatment
of residual waters contaminated with xylene, Journal of Hazardous
Materials, 199-200 (2012) 151-157, a Departamento Engenharia Quimica,
NUPEG, Universidade Federal do Rio Grande do Norte, Campus
Universitario, Lagoa Nova, Natal 59066-800, RN, Brazil, Syllos S. da
Silvaa, Osvaldo Chiavone-Filhoa, Eduardo L. de Barros Netoa, Claudio
A.O. Nascimento.

Overview of flotation as a wastewater treatment technique, Minerals
Engineering 15 (2002) 139-155, Departamento de Engenharia de Minas-
PPGEM, Laboratorio de Tecnologia Mineral e Ambiental, Universidade
Federal do Rio Grande do Sul, Av. Osvaldo Aranha 99/512, 90035-190,
Porto Alegre, RS, Brazil, J. Rubio a, M.L. Souza a , R.W. Smith b.
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Induced gas flotation,

http://en.citizendium.org/wiki/Induced gas flotation#cite_note-EPA-1
Integrated WW treatment and Recycle/ Reuse System, ECHEM PPT.
Study on the Effect of Modified Walnut Shell Filter on Oil Removal from

Oilfield, Journal of Environmental & Analytical Toxicology, 1 College of
Chemical and Environmental Engineering, Yang Hang, Wang Xiujun, Jing
Bo, Guo Shuyal and Yin Xianging, Yangtze University, Hubei Jingzhou
434023, PR China.
http://www.walnutshellpowder.com/walnut_shell/product Walnut_Shell Fil
tering.html.
Crushed Walnut Shells,
https://walnutshellpowder.wordpress.com/tag/walnut-shell-filter-media/.
Waste Neutralization,

http://www.tectrapro.com/wp-content/uploads/waste.pdf.

Flow Equalization and Neutralization, Ramesh K. Goel, Joseph R.V. Flora,

and J. Paul Chen.

Physicochemical treatment of industrial wastewater with the multistage

neutralization process, Water Science and Technology, Volume 36, Issues

2-3, 1997, Pages 249-253

pH Neutralization in Industrial Wastewater, info@southforkinst.com.

Biological Wastewater Treatment, Water Today 1 August — 2011.

Industrial waste water treatment, Imperial Collage Press. National

University of Singapore.

Biological Waste water Treatment in Warm Climatic Regions.

https://www.iwapublishing.com/sites/default/files/ebooks/9781780402703.p
df.
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https://www.sswm.info/ar/water-nutrient-cycle/wastewater-
treatment/hardwares/semi-centralised-wastewater-treatments/activated-
sludge.
Introduction to Activated Sludge Study Guide, Second Edition, Wisconsin
Department of Natural Resources Bureau of Science Services, Operator

Certification Program,

https://dnr.wi.gov/regulations/opcert/documents/wwsgactsludgeintro.pdf

http://www.thewatertreatments.com/wastewater-sewage-
treatment/oxidation-ditch-sewage-treatment/.

Cyclic Activated Sludge Technology- recent Operation with A 90.000 PE
Plant in Germany, USA.

http://abwassersachverstaendiger.de/resources/Cyclict+Activated+Sludge+Te

chnology.pdf

Industrial Water Pollution Control, Aerobic Secondary Treatment of
Wastewater.

http://ghangrekar.com/wp-content/uploads/2016/02/19-Aerobic-treatment-

process.pdf.

Environmental  Engineering  Unit  Processes, Activated Sludge

Configurations for BOD removal and Nitrification, Marmara University,

Istanbul, Turkey.

Integrated Fixed Film Activated Sludge: Application of an Innovative

Technology for High-Rate Wastewater Treatment,
https://www.freese.com/sites/default/files/219.pdf.

http://archive.sswm.info/category/implementation-tools/wastewater-
treatment/hardware/semi-centralised-wastewater-treatments-4.

Integrated Fixed Film/ Activated Sludge (IFAS) Technology,
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https://www.sswm.info/sites/default/files/reference attachments/'BRENTW
00D%202009%20IFAS%20Technology.pdf.

Design, Cost & Benefit Analysis of a Membrane Bioreactor, Department of
Environmental and Geomatics Engineering, Masoud Zaerpour,2014.

https://www.politesi.polimi.it/bitstream/10589/94842/5/2014-10-

Zaerpour.pdf

Moving Bed Biofilm Reactor — A New Perspective in Wastewater
Treatment, IOSR Journal of Environmental Science, Toxicology and Food
Technology (IOSR-JESTFT) e-ISSN: 2319-2402, p- ISSN: 2319-2399.
Volume 6, Issue 6 (Nov. - Dec. 2013), PP 15-21 www.iosrjournals.org.
Global good practices in industrial wastewater treatment and/ disposal /
reuse, with special reference to common effluent treatment plants, Central
Pollution Control Board, Mistry of Environment & Forests, Govt. of India).
http://www.waterprofessionals.com/learning-center/activated-carbon-filters/
Zero Liquid Discharge (ZLD), Concept, Evolution and Technology Options,
“Zero Liquid Discharge” Workshop, Gandhinagar, January 27 - 28, 2014.
ZLD Manual, MOPCO

= Reverse Osmosis Optimization, Us department of energy, august 2013,

https://www.pnnl.gov/main/publications/external/technical reports/PNNL-

22682.pdf.
http://publications.kacst.edu.sa/SystemFiles/Books Pdf/PDF 63601511193

8099598.pdf.
Wastewater treatment and reuse in the oil & petrochemical industry — a case

study, Engineering Conferences International, Spring 6-13-2014
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Current and Future Prospects of Renewables Energy
in global Energy Mix and their Impacts on the Oil Industry

Abdul Fattah Dandi *

The study aims mainly to highlight the expectations of the global demand
for different energy sources, especially renewable energies during the period
(20172040-), according to the new policy scenario and the sustainable
development scenario, in order to identify the impacts of the latest scenario on
the global demand for fossil fuels on general and on the oil of OAPEC member
countries in particular.

The first part of the study was dedicated to define the types of renewable
energies, and the second part reviewed developments in the global energy
demand during the period 20002017-. The third part was devoted to analyzing
the results of the new policy scenario as illustrated in IEA International Energy
Outlook 2018 report in order to illustrate its impacts on the demand for primary
energy sources on one hand and on consuming and producing countries’ fossil
fuels on the other.In the third part of the study, the results of the sustainable
development scenario were also analyzed to show its implications for the
demand for different primary energy sources, especially fossil fuels, according
to international groups and according to the main economic sectors. After that,
the results of the new policy scenario were compared with their counterpart of
the sustainable development scenario, in order to find out the implications of
the last scenario on the global energy mix until 2040.

The fourth part of the study was devoted to illustrate the consequences of
adopting the sustainable development scenario on OAPEC member countries’
oil supplies, by evaluating the results of global oil supplies forecasts until 2040,
according to each scenario to examine the implications for crude oil trade and
investments in oil sector in member countries.

The fifth part of the study was devoted to addressing the exploitation of
renewable energies in the Arab countries in general and in OAPEC members
in particular. In this part, the generation of electric energy from different
energy sources was discussed, and future prospects for electric generation from
renewable energy sources and the expected challenges of using renewable
energies in Arab Countries were also tackled. The last part summarizes the
outcomes of the study and draw some conclusions.

* Director of the Economics Department, OAPEC, Kuwait.
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Abstract

Industrial wasterater treatment technologies in
Petrochemicals Industry

Yasser Mohammed Zaki Boghdadi *

Wastewater treatment in petrochemicals industry is a complex process,
with demanding environmental management challenges as byproducts can be
both volatile and toxic.

Petrochemical wastewater often requires a combination of treatment
methods to remove oil and other contaminants before discharge. Issues such
as groundwater contamination; aromatics; oil, grease and organic matters,
and VOC’s control have to be addressed in order to comply with
environmental regulations.

A typical wastewater system may include neutralization,
coagulation/flocculation, floatation/sedimentation/filtration, clarification and
biodegradation (e.g., trickling filter, anaerobic treatment, and aerated lagoon,
rotating biological contactor and activated sludge). A final polishing step
using filtration, ozonation, activated carbon, or chemical treatment may also
be required.

This study is divided into three Chapters, including the identification of
different types of pollutants in industrial wastewater from various production
units in the petrochemical industry, also various production processes,
methods, and levels and applied treatment techniques.

The study highlighting some successful models and case studies
adopted in the treatment of industrial waste water. In order to draw attention
to the environmental and economic benefits of implementing these successful

strategies in the petrochemical industry and various petroleum industries.

*Qil Industries Expert, Technical Affairs Dept. OAPEC — Kuwait.
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Information sources and references should be referred to/enlisted in a
clear academic method.

When citing information from any source (digital, specific vision, or
analysis), plagiarism should be avoided. Such information should be
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