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Introduction
The Research Development Office of the National Iranian Oil Com-
pany, initially established to conduct research on the applications 
of petroleum-based products in 1959, was developed into the Re-
search Institute of Petroleum industry in 1989 under the formal 
agreement of the Development Council of the Ministry of Culture 
and Higher Education. In line with its main assignment of conduc-
ing technological R&D to meet the needs of the Iranian oil industry, 
RIPI has been focused on developing ongoing interactions with the 
operating units of the industry, international collaboration networks, 
absorbing national and foreign investments, capacity building and 
optimally utilizing the resources to develop the national technologi-
cal capabilities.
Enjoying the wealth of its expert human resources, as well as the re-
search based PhD candidates, and holding over 275 domestic and 
foreign granted and pending patent applications, which has turned 
RIPI to the top patent holder among all the universities and research 
centers throughout the country, the institute has so far granted over 
79 licenses to the industrial entities,   published over 1240 scien-
tific papers and 126 technical books, and gained numerous national 
R&D titles in various areas, including the "Top National Research 
Center" award by the Auditing Department of the Ministry of the Sci-
ence, Research  and Technology as well as the "Top Executive Insti-
tute in Technical Areas" prize for four consecutive years.

The R&D activities at RIPI are performed by it,s three research cent-
ers of:
  Upstream Technologies 

Upstream Technologies Research Center includes three research 
Divisions of Earth Sciences, Petroleum Engineering, Reservoir 
Studies and Field Development and two Divisions for the develop-
ment of upstream petroleum software.
  Downstream Technologies 

This research center includes six research divisions focusing on 
catalyst and nanotechnology, the development of refining and pro-
cessing of oil, the development of processing technologies & natural 
gas transportation, chemical & polymer science & technology, pro-
cess & equipment, further to kermanshah research & technology 
center 
  Energy and the Environment 

This research center includes three research divisions of the envi-
ronment and biotechnology, protection of industrial and technologi-
cal development and optimization of energy, and the research group 
for the analysis and evaluation of materials.
RIPI has also participated in the formation of 4 spin-offs in the fields 
of chemicals and catalysts, advanced nanotechnology, engineering 
services and gas to liquid conversion among its strategic steps in 
the area of knowledge-based economy. 

cessing of oil, the development of processing technologies & natural 
gas transportation, chemical & polymer science & technology, pro-
cess & equipment, further to kermanshah research & technology 

This research center includes three research divisions of the envi-
ronment and biotechnology, protection of industrial and technologi-
cal development and optimization of energy, and the research group 

RIPI has also participated in the formation of 4 spin-offs in the fields 
of chemicals and catalysts, advanced nanotechnology, engineering 
services and gas to liquid conversion among its strategic steps in 

3

Technology Creation 
 Sustainable Development



Mission

Vision

Long-Term Objectives

"We are bound to on-going creation of value for the stakeholders 
through the development of technology and offering technological so-
lutions. We tend to accomplish our mission relying on our core com-
petencies and using an open-innovation paradigm. Our intellectual 
capital constitutes the principal resource for our movement toward 
excellence, in accord with our dedication to professional ethics and 
sustainable development."   

A pioneer in the development of technology and technological solu-
tions for the oil and gas industry and dedicated to sustainable devel-
opment

RESEARCH & TECHNOLOGY
Research and Technology development in the areas of:
  Exploration, Development, and Optimal Production of Hydrocar-

bon Resources
  Standardization & Procurement of strategic equipment and mate-

rial 
  Development, Enhancement and Optimization of Processes tech-

nologies
  Environmental solutions, Processes development & Energy Opti-

mization
NETWORKING & CRM
  Enhanced Collaborations with Domestic and International coun-

terparts for development, transfer, and Localization of technologies
  Enhanced Interactions with Domestic and Foreign Technology and 

Financial Markets
  Enhanced Customer Relations Management

opment

RESEARCH & TECHNOLOGYRESEARCH & TECHNOLOGY
Research and Technology development in the areas of:

bon Resourcesbon Resources

rial 

nologies

mization
NETWORKING & CRM

terparts for development, transfer, and Localization of technologies

Financial Markets
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Strategic R&D Plans

UPSTREAM SECTOR

  Enhanced and Improved Oil Recovery (EOR/IOR) and production Technologies 

  Well Drilling, Completion, and Stimulation Technologies 

  Comprehensive Geological Surveys, Sedimentary Basin and Hydrocarbon System Modeling

  Identification and Assessment of Unconventional Hydrocarbon Resources

  Intelligent Field and Production Infrastructures; Modern Reservoir Monitoring Technologies 

  Tailor-Made Upstream Software Packages

DOWNSTREAM SECTOR

  Technological Solutions for Process Optimization 

  Chemicals, Polymers, Catalysts, Sorbents, and Lubricants For Oil and Gas Sector

  Tools and Equipment For Oil and Gas Sector 

  Nationwide Network of Reference Laboratory for equipment evaluation

  Process Troubleshooting and Debottlenecking 

  Nanotech Products for Downstream Applications

ENERGY AND ENVIRONMENT SECTOR

  Energy Optimization and Energy Efficiency Technologies

  New and Renewable Energy Technologies

  Alternative Fuels And Additives for enhanced combustion

  Waste Management Technologies and Bio-remediation

  Water and Wastewater Treatment

  Monitoring, Modeling and Control of Contaminants

  Corrosion Monitoring and Management Technologies

  Bio-Industrial Technologies 
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"Sustainable development" necessitates including the consid-
erations relating to the future generations, as a major axiom 
of the portfolio of every research based organization, given its 
varied effects on new economic, social, political and cultural 
concepts. to adopt a suitable approach for utilizing the natu-
ral resources as means of continually meeting the current & 
future human requirements, now and in the future, this is one 
of the pivotal approaches of technological research activities 
orchestrated by the Research Institute of Petroleum Industry, 
as the national leading entity in the area.  
To achieve sustainable development, research activities 
should be dynamically compatible with the national priorities, 
especially in the oil and gas industry. In other words, only re-
search activities fruiting in meeting the short and long-term 
requirements of the country are in accordance with its devel-
opmental targets, which can be very well attended to by the 
creation of technology, as the last ring of the idea-to-product 
value chain. 
On the platform of "Technology Creation, Sustainable Devel-
opment," the Research Institute of Petroleum Industry (RIPI) 
attempts to accomplish its chief assignment of meeting the 
requirement of the industry using domestic capabilities, so as 
to better play its role in achieving a sustainable national de-
velopment. 

Technology Creation 
 Sustainable Development
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Opportunities & Achievements
The Tehran International Oil, Gas, Refining and Petrochemical 
Exhibition, where the suppliers and users in the different areas of 
the industry present their capabilities and achievements. the most 
prominent international event for the Iranian oil and gas industry 
in terms of establishing relations with domestic and international 
companies, The creation of new opportunities for well-known com-
panies and formation of the foundations the competition among the 
new ones are among the most important features which keep the 
vibrant and dynamic event in the spotlight, even in the face of politi-
cal and economic changes.
The research institute of Petroleum Industry as the focal point of 
technological research activities in the Iranian oil and gas indus-
try, has focused its approach for offering national capabilities and 
establishing the international collaboration network to the 9 priori-
ties of its three research centers of Upstream Technologies, Down-
stream Technologies , Energy and the Environment. The priorities 
have been handpicked based on the interactions with the operating 
entities of the industry, evaluation of investment and commerciali-
zation opportunities in line with the resistive economy policies, as 
well as the application of domestic capabilities and potentials to 
overcome the industrial problems.  
For further information on the operational and executive activities 
of RIPI, including vocational programs, employment opportunities, 
bids and tenders, publications, libraries and databases you can 
kindly refer to our multi-lingual portal at www.RIPI.ir, offering the 
information in 4 languages.
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Upstream Technologies Approaches & Achievements
 Integrated Reservoir Characterization

 Petroleum System Modeling

 Technological Services

Reliable Local Partner for E&P Services



  Petroleum 
Systems
  Unconvention-
al Resources
  Fractured Car-
bonate Reservoir
  Complex Anti-
clinarium Fields

  RCAL/ SCAL/ 
PVT/ EOR/ 
Geochemical/ 
Geological Re-
search & Lab. 
Services 

  Integrated 
Reservoir 
Characteri-
zation
  Static & 
Dynamic 
Modeling
  EOR-Pilot
  Prepar-
ing Master 
Development 
Plan (MDP)

  Water Con-
trol Manage-
ment
  Sand 
Production 
Management
  Hydraulic 
Fracturing
  Artificial Lift

exploration Assessment Development Production

Approaches & Achievements

Integrated Reservoir Characterization
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The integrated approach to the management of reservoir is based 
on an increase in productivity, optimal production, increase in profit 
focus and combining the technical and economic aspects of risk 
management in a dynamic environment.
Technical, technological, financial, geopolitical, environmental, 
safety and human resources are counted as some of the chief hur-
dles of this approach.
The application of new technologies and reservoir management at 
the three levels of data collection, data analysis, planning and deci-
sion making, the impact of these limitations can be reduced and the 
performance of a reservoir can be enhanced.

exploration Assessment Development Production

Study of Hydrocarbon Systems,  the 
Analysis of the Sedimentry Basins in The 
Persian Gulf and Oman Sea 

Field Scale Studies

Objectives
  Identification of existing and exportable resources
  Reducing the exploration risk
  Assessing the potentials of hydrocarbon source rocks and their 

distribution
  Comprehensive modeling and identification of the regional oil sys-

tems
  Identification of the hydrocarbon migration paths
  Estimation of the time and location of formation, migration, accu-

mulation and trapping of oil and gas
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exploration Assessment Development Production

Exploration and assessment of the gas 
shale resources in the Lorestan region of 
the Zagros Basin

Integrated study on the reservoir horizons 
in Abadan Plain/ West Karoon for the 
National Iranian Oil Company

Objectives
Initial Estimation of the shale gas resources 
Assessing the risks of exploration of potential resources
Offering the model and standards for studying the shale gas re-

sources
Prediction and assessment of the technical problems   and (environ-
mental and ecologic) side effects of production
Enhancing Iran’s rank among the gas producing countries

Objectives:
  Identifying the (geologic/reservoir) inhomogeneities in the reser-

voir horizons, and identification of the  oil trap geometry of the fields
  Application of the results for field development and EOR

Objectives:
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exploration Assessment Development Production

Exploring Oman Sea Gas Hydrate Deposits 
for the Exploration Directorate

Objectives
  Identification of gas hydrate deposits
  Increasing the strategic deposits, and supply of energy
  Developing modern exploration techniques
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Reservoir BasedFacility basedWell based

Miscible/immiscible gas injection
Water injection

Flooding with chemicals
Intelligent reservoir

 Long term
yrs 1-3

 Optimizing the Production,
 separation and desalting units
Application of subsea facilities

Mid-term
yrs 2-3

Drilling technology
Well-finishing Technology

Artificial lifting
Injecting chemicals

Short term
 month to 1 6

year

Upstream Labs 

Cost and time-wise comparison of sub systems

exploration Assessment Development Production

Over 50 years of experience on more than 150 Iranian oil and gas fields

 Reservoir rock
description

Reservoir fluidReservoir rock  Production
and EOR

Earth SiencesEOR  Drilling fluids
and cement

14

Technology Creation 
 Sustainable Development

Int
eg

ra
ted

 R
es

er
vo

ir C
ha

ra
cte

riz
ati

on
 



Ahwaz National Iranian South Oil Fields Company 

Azadegan (2 projects) Petroleum Engineering and Development Company

Maroon National Iranian South Oil Fields Company

Yaad Avaran Petroleum Engineering and Development Company

South Pars (the Oil layer) Pars Oil and Gas Company

Bibi Hakimeh National Iranian South Oil Fields Company

Serajeh Iranian Central Oil Fields Company

Naftshahr Iranian Central Oil Fields Company

Comprehensive Studies and providing 
field development plans

  Comprehensive Study on Bangestan reservoir in Aab tey-
mour field for the National Iranian South Oil Fields Company 

  Comprehensive Study and offering the development plan 
for Balal oil reservoir, for the Iranian Offshore Oil Company 

  Comprehensive Study and offering the development plan 
for Balal gas reservoir, for the Iranian Offshore Oil Company 

  Comprehensive Study of Tosan Field, for the Iranian Off-
shore Oil Company 

exploration Assessment Development Production
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exploration Assessment Development Production

Running EOR Projects

Running Intelligent Reservoir Technology 
(IRT) projects

  Choosing the best EOR scenario for the Aab teymour Field

  Injection of hydrocarbon/nonhydrocarbon fluids and water to in-
crease the recovery factor of Yaadavaran Field, Pilot sacle

  Gas injection for EOR form Chesmehkhosh and Darkhovein 
Fields

  Proposing suitable chemicals for EOR through water injection, 
based on efficiency, compatibility and matrix diffusion in the forma-
tions of Yaadavaran Field 

Establishing the development plan for the Tosan Field based , IRT

  Design and construction of Artificial Intelligent Wells (AIW)

  The application of IRT for the Iranian Central Oil Fields Company

  Detailed subterranean design of the Jofeir Field  with the collabora-

tion of the Arvandan Oil and Gas company for employing the IRT  

  Comprehensive study and strategic planning of IRT

  Evaluation of the different scenarios for IRT optimization

based on efficiency, compatibility and matrix diffusion in the forma-
tions of Yaadavaran Field tions of Yaadavaran Field 

Establishing the development plan for the Tosan Field based , IRT

tion of the Arvandan Oil and Gas company for employing the IRT  tion of the Arvandan Oil and Gas company for employing the IRT  
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exploration Assessment Development Production

Reviving 10 dead wells in the Parsi Field

Study and modeling of wax and asphal-
tene  percipitates in Danaan, Dehloran, 
and Yaadavaran fields

Study of wells 7, 32, 34, 44, 45, 48, 52, 57, 58, and 60 of Parsi Field

Injecting foam, heavy oil, polymeric foams, using ultrasonic  and 
electro impulse technologies for fracturing the reservoir rocks

Predicting the asphaltene precipitation conditions  during gas production 
and injection processes-
ِDeveloping the best production scenario for minimal asphaltene precipita-
tion - 
Controlling the asphaltene precipitation by using dispersants- 
Proposing the optimal solutions for avoiding asphaltene percipitaion
Optimizing the acidizing systems for increasing the productivity of fileds
Design and optimization of (conventional and intelligent) acidizing fluids
Determination of the optimal rate and volume for the conventional and 
intelligent acids
Scaling up the results to field scale 17
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Approaches & Achievements

Petroleum System Modeling 

BPSM is a digital dynamic approach to describe the  integration 
of hydrocarbon-related geological processes in sedimentary basins 
over geological time scales.  It consists of compaction, heat flow 
analysis, temperature and pore pressure calculation, hydrocarbon 
generation, adsorption and expulsion processes, migration and 
fluid property prediction and analysis. This definition includes com-
ponents of both sedimentary basin modeling and petroleum system 
modeling. 
importance
  Hydocarbon’s accumulation prédiction. 
  Assist to develop the future E&P strategies
  Preparation of  essential data for prospect ranking 
  Risk Analysis (Specially for Drilling) 
  Hydrocarbon’s quality prediction for présent and predicted ac-

cumulations.
  Finding Structural evolution trough geological time and its effect 

on HC expulsion, migration and trapping (Petroleum System). 

achivemints
  Identifying hydrocarbon accumulations in the study area 
  Quantitative prediction of the Hydrocarbon accumulations    
  Qualitative prediction of the Hydrocarbon accumulations    
  Finding structural evolution of the basin to get HC expulsion, 

migration & entrapment 
  Providing essential data for prospect ranking 
  Providing essential data for risk analysis (specially for drilling)   
  Assist in development of future E&P strategies 
  Assist in optimizing hydrocarbon exploration in frontier areas 
  Making a main petroleum system data bank for the study area 
  Producing basement depth map for the basin    
  Inversion of the seismic data and producing seismic facies maps
  Integration of geology, petrophysics and geophysical data to de-

termine stratigraphic tops 

  Oil-Source Rock and Oil-Oil Corrlation to détermine oil families 
  Preparation of TOC, HI, and Kerogen Type maps based on SR 

effective thickness)   
  Preparation of porosity and pore pressur   
  Identification of Reservoir continuity 

modeling. 
importance

cumulations.

on HC expulsion, migration and trapping (Petroleum System). on HC expulsion, migration and trapping (Petroleum System). 

achivemints

migration & entrapment migration & entrapment 
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Software Workflow: 1-d results

Software Workflow: 2-d results

Software Workflow: 3-d results
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 Routine Rock Properties 

Special Core Analysis (SCAL)

Approaches & Achievements

Technological Services
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Rock Physics and Rock Mechanics

Enhanced Oil Recovery

Reservoir Fluid Analysis 
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Geological Services 

Geochemical Services

Cementing Services
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Drilling Fluids

Completion and Acidizing
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Downstream Technologies Approaches & Achievements
 Gas Sweetening & Conversions

 Crude Oil & Petroleum Products Upgrading

 Surface Facilities

 Referenced Licenses

Technological Development &
 Commercialization



Surface Facilities
Upgrading of 

Crude Oil & Petroleum Products
Gas Sweetening & Conversion

  Design, construction and 
pilot operations for an 
electrostatic desalter unit 
, for the first time in the 
country

  Know-how design of sweetening 
units for gas condensates, Propane, 
butane

  Design of topping refinery to produce 
bitumen and super heavy oil

  PDP for a delayed coking industrial 
unit

  Know how transfer and odorant in-
dustrial unit from gas condensates

  Design of the first naphtha isomeriza-
tion unit based on Isomir know - how

  Presenting know-how and a PDP for 
five licensed and 4 non-licensed units 
for foreign refineries

  Know-how and design of Hydrodes-
ulfurization  unit to reduce sulfur from 
petroleum cuts

  Parsisol Technology: First Gas 
Sweetening Technology

  Know-how, Basic Design of a GTL 
plant with capacity of 3000 Barrels 
per day at Qeshm island

  Knowledge transfer, Basic 
Design of a SRU plant including 
acidic gas concentration, Clause and 
TGT unit To recycle sulfur above 99.5 
percent

  Conceptual and basic de-
sign of GTL unit with capacity of 1000 
barrels per day

  Collection and carbon dioxide injec-
tion to oil and gas reservoirs

Approaches & Achievements

26

Technology Creation 
 Sustainable Development



Referenced Licenses

  Applications
  DMC-1: To decrease mercaptan content and acidity of gas con-

densates and crude oil by oxidation procedure.
  DMC-1M: To decrease H2S content and light mercaptans in 

heavy crude oils.
  DMC-2:  To decrease light mercaptans in light crude oils.
  DMC-3: To remove H2S content and light mercaptans and to oxi-

date heavy mercaptans in crude oils and gas condensates.

  Basic design of DMC units for phases 12, 13, 14, 17, 18, 19, 20, 
21, 22-23 and 24 at South Pars.
  Economical saving by solving corrosion problems and selecting 

cheaper and lighter equipment in refineries.
  Solving sales problems of sour gas condensates.
  Added value of 1 to 3 dollars per barrel.

DMC (Demercaptanization of Gas Condensates) Technology
Sweetening, removal of sulfur and mercaptans from South Pars gas condensates
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Demercaptanization of light petroleum cuts (Propane and Butane)
Sweetening and removal of H2S, CO2, COS and RSH compounds from distillation prod-
ucts

GTL Technology

Applications
  DMD-1: Demercaptanization of kerosene and Jet fuel production.
  DMD-2 Odorant: Demercaptanization and odorant production.
  DMD-2k: Demercaptanization of propane, butane and LPG.
  DMD-3: Demercaptanization of Naphtha cuts.

 RIPI Economical Aspects
  DMD license holder
  Construction of 3 DMD units at Kharg Petrochmical Plant.

  Transferring know-how and basic design of a LPG sweetening 
unit at Pars refinery.
  Transferring know-how and basic design of a butane and naphtha 

sweetening units at Bidboland  refinery.
Transferring know-how and basic design of a butane and propane 
sweetening units at South Pars refinery

  GTL is an economical and safe process to produce valuable mid-
dle distillates from vast gas resources in the country and common 
gas fields.
  Safer exportation of GTL products in comparison with natural gas 

and LNG.
  Stopping gasoline imports and move towards self sufficiency.
  Variety of Exportation products as energy carriers (natural gas, 

crude oil, petroleum products) and enjoying its strategic advantages.
  Wide spread transportation in the country and the necessity of 

producing high quality and environmental products to safeguard hu-
man lives.
  Increase in crude oil exportation with return of more revenue.
  Use of gas piplines network to :

-  Use of gasoline in upgrade of national security.

-  Create jobs and regional economical development.
-  Reduce road traffics.

  Producing water and electricity as valuable side products
  Possibility of using all types of feed such as natural gas, associ-

ated gases, biogas and coal.
  Increase of 3 to 7 percent in added value in comparison to prod-

ucts from crude oil refining such as :
-  Less aromatics
-  Sulfurless products
-  Less Nox pollutants
-  Less particulates
-  Products without metal compounds 

dle distillates from vast gas resources in the country and common 
gas fields.

and LNG.

crude oil, petroleum products) and enjoying its strategic advantages.

producing high quality and environmental products to safeguard hu-
man lives.28
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Nowadays, with rising environmental standards, using lead as an 
octane number enhancement agent, the addition of MTBE chemi-
cal compounds is restricted. Simultaneously, permissible cyclic 
compounds in gasoline has been decreased in recent standards. 
Through these changes in recent years, replacement of a petroleum 
cut with no cyclic compounds with high octane number has received 
a great deal of attention by gasoline producers.
By applying isomerization technology of light naphtha cuts, gasoline 
can be produced with octane number of 90 which contains no cyclic 

compounds. In this process, with the aid of the  product of naph-
tha isomerization process called isomerit, instead of light naphtha, 
high octane gasoline can be maintained despite elimination of lead 
and aromatic compound can be reduced to desired values meeting 
world standards i.e. euro 4 and 5.
Isomerization unit at Imam Khomeini Refinery at Shazand is one of 
the first RIPI owned licenses that is producing high octane gasoline 
without any cyclic compounds. 

Isomerization of Light Naphtha

Licensing Refinery engineering Services
to supply the domestic market with increasing petroleum products 

demand particularly gasoline with Euro 5 standard. The capacity of 

this refinery (phase 1) is 70000 barrels per day. The units are:

  NHT

  NCR

  DHT

  VIS

  SRU

  BBU

  ARU

  SWS

  LRU

The common refining joint venture project is determined based on 

distribution of shares of %26 Iran, %26 Petrofield of Malaysia, %33 

Venesuelan National Oil Company. So far, 3 million euros has been 

spent to conduct the project and the following tasks have already 

been accomplished:

  B.F. (French company)

  Iran Khak

  Namvaran (Iranian company)

  MVV (Germany company)

to supply the domestic market with increasing petroleum products 

demand particularly gasoline with Euro 5 standard. The capacity of 

this refinery (phase 1) is 70000 barrels per day. The units are:this refinery (phase 1) is 70000 barrels per day. The units are:
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PasriSol Technology

ParsiSol Technology has been developed to separate and eliminate 
acidic gases. This technology comprises of three sections:
  Engineering and development of ParsiSol solvent.
  Designing a sweetening process based on ParsiSol solvent.
  Marketing and management of solvents with ParsiSol solvent man-

agement method.
In managing of consumed solvents, it has been concentrated on quality 
and quantity analysis of all amine pollutants and developing appropri-
ate methods of recovering consumed solvent.
ParsiSol is formulated solvent which can be engineered with respect to 
feed condition and product specifications. This solvent can be used in 
the following industries:
  Gas refineries
  Oil refineries
  Petrochemical complexes (for separating carbon dioxide)

Some advantages of ParsiSol solvents are:
  High rate of acidic gas adsorption (carbon dioxide and hydrogen 

sulfide)
  Consuming less energy in comparison with conventional solvents
  Low rate of thermal degradation
  High thermal resistance
  No tendency to form foam in normal operating conditions
  Low vapor pressure
  Nontoxic

Some anti-corrosion advantages of ParsiSol solvents:
  Negligible rate of corrosion
  Reduction in corrosion cracks
  Reduction in sensitivity to local corrosion
  No need for inhibitors
  Possible use of carbon steel alloys in equipment and considerable 

reduction in operational expenses 
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Environment & Energy Approaches & Achievements
Water & Waste Management

Corrosion Management

Carbon Management

Committed to Sustainable Development



Approaches & Achievements

Water & Waste Management

Design and construction of a portable 
water purification system for oil contami-
nated water in Lorestan

Design, construction and installation of a purification unit for the separation 
of water, oil liquids and sludge contaminated with the hydrocarbons from 
Shahid Hasheminejad Gas Refinery

The efforts were directed to the purification, removal of suspending 

particles and oil compounds from the fountain water, Sarab Rajab, 

Tange Fanni, with a 34 m3/hour flow rate using Corrugated Plate 

Interceptor (CPI) and Dissolved Air Flotation (DAF) approaches, two 

sand filters and an activated carbon filter. The results showed that 

using the system the fat and oil content reached below 1mg/l, which 

was in compliance with the standards of the Department of Environ-

ment for agricultural irrigation.

  CPI(Corrugated Plate Interceptor)

  New Technology DAF (Dissolved Air Flotation) 

The oil sewage of from Shahid Hasheminejad Gas Refinery was 

treated in evaporations pools, with separation, where the evapora-

tion did not proceed normally due to presence of layers of oil com-

pounds on the surface.   Given the need expressed by the refinery, 

a new purification unit was designed and constructed based on the 

application of API and Dissolved Air Flotation systems, which effec-

tively removed suspending particles and oil sludge. The installation 

of the unit since last year has led to the improved evaporation of the 

waste waters from evaporation pools.

sand filters and an activated carbon filter. The results showed that 

using the system the fat and oil content reached below 1mg/l, which using the system the fat and oil content reached below 1mg/l, which 

was in compliance with the standards of the Department of Environ-

ment for agricultural irrigation.
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Design and construction of a portable 
water purification system for oil contami-
nated water in Lorestan

Biotechnologies for the remediation of hydrocarbon
contaminated soils and subterranean waters

Novel Technologies for refining upstream desalination sewage

Various modern technologies, as well as their updating and localiza-

tion potential have been evaluated. The technologies ranged from 

those based on solar and new unconventional sources of energy; 

membrane, evaporation and thermal based approaches, modern 

biological systems, and advanced oxidation procedures. 

The desalination swage is commonly treated with a hyphenation of   

physical, chemical and biological technologies. 

Among the various decontamination methods, biological methods 
based on the metabolic activity of hydrocarbon-degrading micro-
organisms are more facile, cheaper and environment friendly than 
physical and chemical methods and can actually lead to the com-
plete elimination of the contaminants and converting them to water, 
carbon dioxide and biomaterials. The biodegradation approaches 
are applicable to various environments, including soil, water and air 
and various technologies have been developed and commercial-
ized worldwide. Some major goals of these technologies can be 
mentioned as: 

  Purification of the drilling residues of oily mud parallel to the activ-
ity of the drilling rig

  Decontamination down to the environmental standards for indus-
trial regions and converting the polluted site to landscapes

  Assessing the range of pollution in subterranean waters 

  Identification and activation of the subterranean water microflora 
for the degradation of contaminants

  Developing the biofiltration technology for decontamination of the 
air outlet of the soil vapor extraction (SVE) system
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RIPI has developed the technology for the bioremediation based on the native 

microbial flora, after the successful lab and pilot tests. The resulting technology 

has been used as an industrial solution in several regions of the country.  The pro-

cess is based on the capabilities of the microorganisms which can biodegrade oil 

compounds to carbon dioxide and biomaterials. During the course of developing 

the technology the following were achieved:

  The development of Microbial collection for biotechnological applications in the 

oil and gas industry

  Microbial remediation of 2000 tons of oil-sludge contaminated soil in Siri Island, 

through land farming

  Microbial remediation of 10000 tons of soil contaminated with drilling-sewage in 

Khangiran, through land the biopile approach

 

Biotechnological elimination of oil 
contaminants

 Design and construction of the bio-filtering system 
(lab, pilot and industrial scale)

compounds to carbon dioxide and biomaterials. During the course of developing 

the technology the following were achieved:the technology the following were achieved:

oil and gas industry

through land farmingthrough land farming

Khangiran, through land the biopile approach
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Corrosion management, protecting the 
national capital

Approaches & Achievements

Corrosion management

RIPI has, so far, performed the fitness for use process for various 
industrial  parts based on its scientific and industrial experience as 
well as valid international standards (e.g. ASME 579-1/ASME FFS-
1), and has even issued the warrant for use over three times the 
designed life time of the parts, facilitating their secure application 
without creating extra costs. 

Corrosion monitoring system for Parsian Gas Refinery 
The latest example of the analytical corrosion monitoring activities, 
which have been performed through the procedural analysis of sys-
tems as well as determining the corrosion mechanisms in various 
refining and petrochemical plants, is the corrosion monitoring sys-
tem in Parsian Gas Refinery.

Study of the sources of corrosion in the Process and Equipment of 
South Pars Complex
 After detailed assessment of the process conditions, design docu-
ments and the current status of the systems, guidelines were of-
fered for overcoming or reducing the problems in the gas sweeten-
ing, condensation and water sweetening units of the South Pars 
Complex.

Failure analyses for different industrial oil and gas refining units 
During its over 40-year experience, the Research Institute of Petro-
leum industry has gained a great deal of expertise and knowledge 
in the area of failure analysis of various industrial parts. As an in-
stance, RIPI has performed over 20 failure analyses for various oil 
and gas refineries, petrochemical companies, and power plants. 

Organizing the atmospheric coating system for domestic refineries  
The most evident factors leading to defects in different areas, in-
cluding the choice of the wrong coating system, non-compliance 

with treatment and application procedures, weakness in inspection, 
and not satisfying the quality control tests, have been identified and 
proper measures have been proposed for preventing early defects.

Development and evaluations of corrosion inhibitors for the regen-
eration tower of the sweetening units, Sarkhoon and Qeshm refiner-
ies  
Corrosion is among the most conventional problems of gas sweeten-
ing refineries. Diffusion of air into the system, presence of corrosive 
gases like CO2 and H2S, high-temperature operating conditions, 
the chemical composition of the used water, and the degradation of 
used amine have been found to lead to regional or overall corrosion 
in the regeneration towers of refineries. Using corrosion inhibitors 
is among the measures taken to reduce the corrosion rates in such 
units. One such instance is the development and successful as-
sessment of a corrosion inhibitor, for Sarkhoon refinery.

Corrosion is among the most conventional problems of gas sweeten-
ing refineries. Diffusion of air into the system, presence of corrosive ing refineries. Diffusion of air into the system, presence of corrosive 
gases like CO2 and H2S, high-temperature operating conditions, 
the chemical composition of the used water, and the degradation of the chemical composition of the used water, and the degradation of 
used amine have been found to lead to regional or overall corrosion 
in the regeneration towers of refineries. Using corrosion inhibitors 
is among the measures taken to reduce the corrosion rates in such is among the measures taken to reduce the corrosion rates in such 
units. One such instance is the development and successful as-
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Approaches & Achievements

Carbon Management

The term "Carbon Management (CM)" essentially refers to activities 

in line with the measurement and control of six greenhouse gasses 

(i.e. PFCs, HFCs, SF6, N2O, CH4, CO2) under the Kyoto Protocol. 

Given the diversity of the production units used in the oil industry, 

the major focus of CM is on methane and carbon dioxide.   

Predictions based on natural incidents and documented facts; very 

well demonstrate that human beings shall be seriously threatened 

by three major crises in terms of the environment, lack of energy 

resources and water. Being very well aware of  these issues, and 

seeking to provide the required technological security, in the light 

of the multi-disciplinary areas involved, the senior management of 

RIPI structured the Supreme Carbon Council (SCC) under the su-

pervision of the Deputy of Technology and Foreign Relations about 

two and a half years ago. The council has been focused on various 

CM issues including the reduction of greenhouse emissions, con-

trol, compiling, and transportation techniques for saving water and 

energy. RIPI has focused on attending to these issues through the 

technological aspects of Mitigation and Adaption.

On the other hand, during the recent COP21 session held in Paris, 

the Islamic Republic of Iran declared its tendency to reach a 4% 

reduction in its greenhouse gasses until 2030 based on the BAU 

scenario, and has predicted a reduction of 1920 tons in its green-

house gases based on the estimates from various ministries and 

organizations.

In the area of mitigation technologies the following issues can be 

mentioned:

  Development of low carbon/carbon free technologies like bio-

fuels and fuel cells

  Developing Energy Efficiency Technologies (EETs) for improving 

the efficiency and power of machinery, tools and processes

  Using renewable energies (water, wind, solar, geothermal ener-

gies)

  Developing CO2 capture and storage technologies for Enhanced 

oil recovery by CO2 injection (CO2-EOR), chemical conversion to 

more valuable products such as methanol, urea, formic acid, …

  Flare gas recovery technologies
On the other hand, the following adaption technologies can be men-

tioned:

  Water source management

  Soil erosion management

  Maintenance of forests and fields   

  The SCC focuses on the following objectives:

  Policy making, planning and prioritizing the CM research activi-

ties across RIPI

  Balancing RIPI's CM project proposals to third parties

  Using and coordinating to receive the international capacities and 

funds (e.g.  JEF, JICA, NAMAs, CDM)

  Maximizing, coordinating and application of the interdisciplinary 

expertise from different research centers 

  Collaborating with the related organizations like the Department 

of Environment, The Iranian Fuel Conservation Company, Center 

The Supreme Carbon Council (SCC)

Using renewable energies (water, wind, solar, geothermal ener-Using renewable energies (water, wind, solar, geothermal ener-

 capture and storage technologies for Enhanced 

-EOR), chemical conversion to 

On the other hand, the following adaption technologies can be men-

Policy making, planning and prioritizing the CM research activi-Policy making, planning and prioritizing the CM research activi-
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for Innovation and Technology Cooperation

To this end, RIPI has conducted the following projects for at the 

Ministry of oil or national level:  

  Clean development management

  Identification of the source and estimation of the amount of air 

pollutants and CM at the National Iranian Gas Company

  Enhanced oil recovery by CO2 injection (CO2-EOR) 

  Subterranean Gas trapping

  Subterranean Gas Storage

  Identification of the source and estimation of the amount of air 

pollutants, carbon management and clean development mecha-

nisms in the gas industry

  Pollution distribution model in Asaluye region

  CSS plan in Pars Especial Economic Zone 

  Participation in the development of the integrated strategies and 

policies of the Ministry of Oil for reducing greenhouse gases

  Development of the integrated system for book keeping and mon-

itoring greenhouse emission by the Ministry of Oil

  Evaluation of the potentials of clean development projects in the 

oil and gas industry

  Using the Global Environmental Fund  for the projects in the oil 

and gas industry

  Developing the strategies and national plan for emission reduc-

tion by the oil industry

  Implementation of emission calculation and auditing systems, at 

enterprise level, under 14064 and 14065 ISOs 

  Developing a database of experts, projects, equipment, and tech-

nologies of the oil industry in the area of CM

  Developing the roadmap for managing greenhouse gases in the 

oil industry

  Establishment of the carbon emission tax system across the oil 

and gas industry

  Developing the greenhouse emission standards for the oil and 

gas industry

  Study and identification of the underlying reasons of greenhouse 

gas emission in the oil and gas industry, and the national as trans-

portation pipelines

  Cooperation in the development of legal, fiscal and executive 

solutions for managing the greenhouse emission in the oil and gas 

industry 

pollutants, carbon management and clean development mecha-

nisms in the gas industry

policies of the Ministry of Oil for reducing greenhouse gases

itoring greenhouse emission by the Ministry of Oilitoring greenhouse emission by the Ministry of Oil

oil and gas industry

and gas industryand gas industry
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Commercialized Products



Design of ultra-light cement slurries 
through nanotechnology

The new approaches for preparing slurries through the application of 

nanotechnology, adopt a system identical to that of preparing concrete 

slurries. Apart from the modification of well cementing, this leads to 

better condensation resistance. In slurries, the voids among the parti-

cles are filled with water or air. The particle distribution system used for 

slurries accurately chooses a range of particle sizes. Upon increasing 

the solid particles in slurries of various sizes the porosity and diffusibil-

ity of the cement considerably decrease, and the chances for control-

ling gas immigration is hence increased. By adjusting the size of the 

solid particles in the solid mixture, the amount of the solid slurries in the 

volume unit of the slurry increases, which leads to increased conden-

sation resistance and decreased permeability. 

This technology has been successfully field-tested in the wells of the 

oil and gas fields in Iran. Consequently large Iranian oil companies like 

the National Iranian South Oil Fields Company , Iranian Central Oil 

Fields Company  and several national and foreign contractors applied  

for the liquescence of the technology. The major achievements of the 

technology include:
  Avoiding the destruction of cement layer and increasing the durabil-

ity of interlayer interactions of the cement

  Increased condensation resistance as compared to the other light 

cements

  Decreased porosity and permeability of the cement

solid particles in the solid mixture, the amount of the solid slurries in the solid particles in the solid mixture, the amount of the solid slurries in the 

volume unit of the slurry increases, which leads to increased conden-

sation resistance and decreased permeability. 

This technology has been successfully field-tested in the wells of the This technology has been successfully field-tested in the wells of the 

oil and gas fields in Iran. Consequently large Iranian oil companies like 

the National Iranian South Oil Fields Company , Iranian Central Oil 

Fields Company  and several national and foreign contractors applied  Fields Company  and several national and foreign contractors applied  

for the liquescence of the technology. The major achievements of the for the liquescence of the technology. The major achievements of the 

technology include:

ity of interlayer interactions of the cementity of interlayer interactions of the cement
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Design of an optimized fluid to control 
fluid-loss

Fluid-loss in the course of drilling in different fields has always been 

considered as an important factor reducing the drilling speed, block-

age of the tubing, low sample qualities and occasionally missing 

the exact location defined. This is more serious with 17 1
2

"and

 12 1
4 "holes. 

The study of the porosity of the surface formations and the cap 

rocks and determination of the fluid-loss regime in the target fields 

can help develop proper technological solutions to control fluid-loss 

and isolate the field, helping avoid drilling shutdown, reducing the 

resulting financial losses, achieving the knowhow on the prepara-

tion of modern fluids and their application.
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Design and Production Upper and Lower Cementing Plugs 

Cementing is of great importance in drilling oil and gas wells. Ce-
menting is done by applying cement slurry in the cyclic space be-
tween the casing and well wall to prevent fluid mixture behind the 
casing. Cementing plugs are main equipment in performing correct 
cementing operations. It is very costly to solve the problem of fluids 
mixture in the life time of well’s service. 
RIPI has designed formulation and manufactured upper and lower 
cementing plugs for high pressure and temperature wells. Follow-
ing successful pilot tests, components of the design plugs for deep 
wells were put on field tests in Ahwaz and Maroon. The results were 
well satisfactory for both cases. 

Upper Cementing Plug Specifications:
Depth: 4200 meters
Pressure: 15000 psi
Temperature: 170 °C
Diaphragm Performance Pressure: 600 psi

Lower Cementing Plug Specifications:
Depth: 4200 meters
Pressure: 15000 psi
Temperature: 170 °C
Diaphragm Performance Pressure: 600 psiwell satisfactory for both cases. 
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Properties Value Unit Method

Colour 1 - ASTM D 1500
Kinematic Viscosity @ 40°C

100°C @                                   

143.7

12.99
mm2/s ASTM D 445

Viscosity Index 79 - ASTM D 2270
Flash Point 298 C° ASTM D 92
Pour Point -40 C° ASTM D 97
Density @ 15.6°C 0.972 g/ml ASTM D 4052
Refractive Index 1.4863 - ASTM D 1218
 TAN 0.14 mg KOH/g ASTM D 664
 TBN 0.05> mg KOH/g ASTM D 2896
Foam Characteristics

Tendency/Stability              

Sequence I

Sequence II

Sequence III

20/0

0/0

20/0

ml/ml ASTM D 892

 Copper Corrosion @ 100°C, 3
.hrs 1a - ASTM D 130

Demulsibility @ 82°C 1> .mins ASTM D 1401
.Demulsification No 30 .secs IP 19
Four Ball Test

Welding Point         200 kgf
ASTM D 2783

(Oxidation Stability (RöBOT

 Minutes to 175 kPa drop          1800< .mins
ASTM D 2272

CNG Compressor oil 
Synthetic based compressor oil used in CNG compressors manu-
facture at RIPI, has replaced commercial oil called Mobil Rarus 829.
 
Applications
Applications of this oil is of great importance are from maintenance 
and performance points of view regarding CNG compressors is one 

of the most expensive and sensitive equipment at CNG stations. 
The use of unsuitable compressor oil due to sanctions and poor 
knowledge of operators can lead to serious problems in compressor 
performances and subsequently causes poor services.

Specification of CNG compressor oil (synthetic based) manufactured at RIPI as 
replacement for Mobil Rarus 829
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ParsiSol Solvent

Introduction of ParsiSol Solvent
ParsiSol is a solvent to remove carbon dioxide and hydrogen sulfide 
and sulfur compounds from sour gases.

Applications 
ParsiSol solvent is an adjustable solvent that works on the basis of 
the condition and specifications of inlet sour gas and outlet sweet-
ened gas.
ParsiSol solvent can be applied in the following industries:
  Gas refineries
  Oil refineries
  Petrochemical Complexes (for carbon dioxide separation)

ParsiSol solvent has been satisfactorily used at Masjed Soleyman 
refinery for more than a year.

advantages
  High rate of acidic gas adsorption of carbon dioxide and hydrogen 

sulfide
  Consuming less energy in comparison with conventional solvents
  Low rate of thermal degradation
  High thermal resistance
  No tendency to form foam in normal operating conditions
  Low vapor pressure
  Nontoxic

Some anti-corrosion advantages of ParsiSol solvents:
  Negligible rate of corrosion
  Reduction in corrosion cracks percentage
  Reduction in sensitivity to local corrosion
  No need for inhibitors
  Possible use of carbon steel alloys in equipment and reduction in 

operational expenses

Economical Aspects
The expenses of supplying ParsiSol package varies depending on 
the type and condition of the sour gas. By replacing conventional 
solvents by ParsiSol in existing gas sweetening units, approximate-
ly up to 30 percent increase in production capacity and 20 percent 
decrease in energy consumption will be obtained simultaneously. If 
ParsiSol is used to design new gas sweetening units, the price of 
license purchase will be halved. Also if activated MDEA is replaced 
by ParsiSol formulation, 2500000000 Rials will be saved per one 
ton of consumed solvent. 

ParsiSol solvent has been satisfactorily used at Masjed Soleyman 
refinery for more than a year.refinery for more than a year.

advantages

sulfide

Some anti-corrosion advantages of ParsiSol solvents:50

Technology Creation 
 Sustainable Development

Co
mm

er
cia

liz
ed

 P
ro

du
cts

 



Oil spill adsorbents

Petroleum Coke

  Reduction or elimination of petroleum contaminants in surface 
waters by using nano adsorbent technology 
  Pollution adsorbent packages with the adsorption capacity of 35 

to 45 g/g.

Advantages of adsorbents
  Easy use of adsorbents in polluted environments
  High adsorption rate (35 to 45 g/g)
  Easy transportation 

  Quick recycle 
  Availability of raw materials for the production of the grease
  Cheap and economical production
  Adsorbents can be used on surface waters. All sorts of oil spills 

on surface waters can be treated and eliminated

Delayed coking is known as one of the conventional upgrading 
processes in the refineries to supply the required petroleum coke 
for industries as well as producing middle distillate products from 
Vacuum Residue. Petroleum coke is of great importance in alumini-
um, steel and other industries. Also, over 60 percent of inlet feed in 
these units are converted to middle distillate products. With regards 
to prediction of growing aluminium and steel production industries 
in Iran based on the 2025 Vision, growing consumption of this prod-
uct is highly expected. At present, all required coke is imported by 
foreign companies despite the fact that vast amount of vacuum bot-
tom feed stocks are produced by vacuum distillation units in many 
Iranian refineries to be used as fuel oil. Up until now, not a single 
coking unit has been established in Iran.
Applications
Middle distillate products of delayed coking unit could be used as 
Naphtha, Gasoline and Gasoil after treating in the corresponding 
downstream refining units. Petroleum coke can be used in many 
industries regarding its properties. Lower quality of Raw Coke is 
used as fuel in some industries. Higher quality petroleum coke can 
be used after calcinations in metal production industries such as:
  Carbon electrodes for melting aluminium in floating arc furnace
  Graphite electrodes for using in steel industry and mainly in elec-

trical arc furnaces
  Carbon and graphite electrodes for the production of iron alloys, 

phosphorus, siliceous 

Economical Aspects
Based on primary feasibility studies, establishment of a delayed 
coking unit is technically possible and profitable economically. The 
evaluated rate of IRR shows acceptable results and is varied in dif-
ferent conditions depending on the capital investment. The feed 
stock for this unit is the bottom product of vacuum distillation units. 
The capital investment for a delayed coking unit is estimated to be 
7000 dollars per barrel. At present, all 200000 tons per year of the 
required amount of petroleum coke for Iranian aluminium industries 
is supplied from abroad. Calcined coke costs about 300-500 dol-
lars per ton. Therefore, by establishing a delayed coking unit with 
this capacity, approximately 60 million dollars will be saved per an-
num. Aluminium Production capacity will reach 1500000 tons before 
2025. Therefore, the required calcined petroleum coke for the cur-
rent capacity is 200000 tons per year and will be about 6500000 
tons per year by 2025. At present, establishment of a delayed cok-
ing unit with the capacity of 200000 tons per year is under way at 
Arvand economy zone and at least two more similar units will be 
required in future. Moreover, considerable production of middle dis-
tillates in the delayed coker unit has made it a multipurpose process 
in upgrading of refinery heavy products.

Based on primary feasibility studies, establishment of a delayed 
coking unit is technically possible and profitable economically. The 
evaluated rate of IRR shows acceptable results and is varied in dif-evaluated rate of IRR shows acceptable results and is varied in dif-
ferent conditions depending on the capital investment. The feed 
stock for this unit is the bottom product of vacuum distillation units. stock for this unit is the bottom product of vacuum distillation units. 
The capital investment for a delayed coking unit is estimated to be 
7000 dollars per barrel. At present, all 200000 tons per year of the 
required amount of petroleum coke for Iranian aluminium industries required amount of petroleum coke for Iranian aluminium industries 
is supplied from abroad. Calcined coke costs about 300-500 dol-
lars per ton. Therefore, by establishing a delayed coking unit with lars per ton. Therefore, by establishing a delayed coking unit with 
this capacity, approximately 60 million dollars will be saved per an-this capacity, approximately 60 million dollars will be saved per an-
num. Aluminium Production capacity will reach 1500000 tons before 
2025. Therefore, the required calcined petroleum coke for the cur-2025. Therefore, the required calcined petroleum coke for the cur-
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MethodUnit ValueProperties
ASTM D 2265oC350<Dropping Point

 ASTM  D 217 0.1mm274

266

Cone Penetration @ 25 oC

Unworked                   

 Worked                   
 ASTM D 217NLGI Grade2Consistency

ASTM D 2596
kgf800<

Four Ball Test

Welding Point          
ASTM D 972%mass0.1.Evaporation Loss @ 100 oC, 22 hrs

ASTM D 942
kPa 34

Oxidation Stability @ 99 °C

Pressure Drop After 100 hrs                        
ASTM D 4048-1aCopper Corrosion @ 100°C, 3hrs
ASTM D 2595%mass1.15Oil Separation @ 100°C, 24 hrs

ASTM D 1743-Pass Corrosion Preventive Properties @ 52 °C, 48
hrs

DEF STAN 91-6/4

ANNEX A

● The Resistance of Grease to Fuel
%mass3Solubility        

Deterioration of The Sample @ 23±             
: 2 oC

- No deterioration of
the sample

 After 7± 0.5 hrs. Immersion in Test                 
Fluid

 No deterioration of
the sampleAfter 24 hrs. Air Drying                

DEF STAN 91-6/4

ANNEX B
-

 The Resistance of Grease to Water @ 23± 2 oC
.for  168±2 hrs

 No disintegration
of the sample

Clear

Disintegration of the Sample          

Appearance of the Water          

DEF STAN 91-6/4

ANNEX C
-

 Film Stability and Corrosivity of Steel Test
 Panels at Elevated Temperatures (100± 1 0C for
(.168± 2 hrs

No change ob-
served

Absence any cor-
rosion observed

Changes Observed in the Sample          

Corrosion Observed in the Steel Test Panels      

Wellhead Valve Grease

Production of a sealant and gate and plug valve lubricant has re-
placed commercial product Valve Lubricant 601 used at well heads.
Applications 
Application of this substance is of great importance and in case of 

using an unsuitable product, industrial units will suffer major dam-
ages.

Specifications of well head valve sealants produced at RIPI
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Bentonite sulfur is a granular type of sulfur which is disintegrated in 

soil. Not only bentonite sulfur is used as a nutrition supplier to the 

plant soil, but acts as a modifier for alkalic soils. 

This fertilizer contains very micro particles and swelling substances 

that are able to disintegrate and disperse fertilizer granules very 

rapidly. Also, it is possible to apply elemental sulfur in formulation of 

micro nutritious fertilizers. 

Economical Aspects:

With increasing production of sulfur in oil and gas refineries in mid-

dle eastern countries, exporting competition of sulfur is rapidly 

growing. Exportation of bentonite sulfur can be made possible by 

converting sulfur to strategic products with added value that enjoy 

world market potentials.

Recent market investigations show that Agricultural sector has been 

the largest sulfur consuming organization that could consume all 

sulfur products alone. It is to be mentioned that use of sulfur in modi-

fication of soil PH can lead to an increase of 30-100 percent in agri-

cultural products efficiency as well as preparing a suitable condition 

for the absorption of food elements such as phosphorus, iron, zinc, 

manganese and other stabilized elements in soil.

Bentonite Sulfur

 Standard Specifications

Product Name Bentonite Sulfur

Product Shape Pastil

Product Color Khaki(Earth-Colored)

Density 1270 Kg/m3

Particle Size About 3-4 mm

Sulfur Content About %90

Bentonite Content About %10

Humidity About %0.4

Dispersing Rate in Water The whole of product is dispersed in water
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P50 L20 W

B300L20D

DimensionsCapacityThicknessCategory
50cm x 20cm0.7L±0.03L3mm ± 1mmOil Absorbing Pad

DimensionsCapacityOrig. weightCategory
3m x 20cm73±3L per boom 5kg ± 200grOil Absorbing Boom

Oil Sorbent
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Investment & Collaboration Opportunities



The obtaining the know-how on the production of lightening addi-

tives using domestically available materials and capabilities, ac-

cording to international standards, is one of the achievements of 

RIPI in this regard. Some features of this achievement are:

Use of natural and synthetic materials for lightening

Lightening of drilling fluids in the weight range of 45-62 lbs/ft3

Thermal stability of about 2200F

The lighteners have are L.C.M to avoid fluid-loss

Increasing the fluidity and avoiding the clogging of the tubes

Novel Design of light and ultra-light 
weight drilling fluids

High-tech gas aphron micro-bubbles 
for drilling

Scientific studies have proven that the aphron technology can help 

tackle the drilling problems faced in the case of low pressure or 

drained reservoirs. Aphrons control the amount of fluid-loss into 

the basin. The technology includes the design and construction of 

aphron-based drilling fluids using proper surfactants, polymers and 

the application of the resulting fluids for drilling and maintenance 

operations on drained reservoirs and mature fields. The use of col-

loidal gas aphrons in water based drilling fluids, sub-equilibrium 

drilling , and as binding agents are among the applications of the 

technology. Some advantages of the technology include: 

Customizability of the aphron-based drilling liquids based on the ap-

plication of case-specific surfactants and polymers 

Decreased fluid-loss into the basin in the case of low-pressure or 

drained reservoirs

Enhanced stability of the aphron-based fluids against pollutants, 

temperature and pressure  

Minimum basin damage, and the possibility of simultaneous H2S 

removal  

The obtaining the know-how on the production of lightening addi-

tives using domestically available materials and capabilities, ac-

cording to international standards, is one of the achievements of 

RIPI in this regard. Some features of this achievement are:RIPI in this regard. Some features of this achievement are:

Use of natural and synthetic materials for lighteningUse of natural and synthetic materials for lightening

Lightening of drilling fluids in the weight range of 45-62 lbs/ft3

Thermal stability of about 2200F

The lighteners have are L.C.M to avoid fluid-lossThe lighteners have are L.C.M to avoid fluid-loss

drilling , and as binding agents are among the applications of the 

technology. Some advantages of the technology include: technology. Some advantages of the technology include: 
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The latest version of PBM-1D enjoys the capability of plotting 2d di-
agrams, burial depth, temperature and curing, and thickness maps 
for every formation. Apart from various modifications in different 
sections of the software, the new version further has different op-
tions for exporting well data across different models, demonstration 
of formation maturity on cross section diagrams, adjusting the well 
height based on the formation top, demonstrating the source rock 
maturity in event chart diagrams, changing the Ro% and TTl ranges 
in maturity diagrams, preparing depth, temperature and maturity vs. 

time profiles for specific formations, defining the lithological patterns 
and the application of the resulting defaults for formations, the abil-
ity of magnification and intelligent moving over all diagrams. Many 
of the comments made by the clients have been considered in this 
new version. 
Study of source rock in terms of burial history and thermal maturity, 
which are among the major factors influencing the production of oil 
and include the structural, 

PAPSim is used to predict the phase behavior of asphaltene under 
various operating conditions, such as the conditions of production 
from the reservoir, or those of fluid injection. The software also sim-
ulates the asphaltene formation threshold during different operating 
conditions. Among the most important applications of the software 
are prediction, control and management of asphaltene precipitates 
as well as the determination of the effect of various parameters on 
asphaltene precipitation. 
PAPSim is among the few software used to this end, which indepen-
dently and rather comprehensively simulate the asphatene forma-
tion during various processes. THE underlying theories used in this 
software are mainly those of polymeric solutions, which are very 
close to those of oil systems, as compared to other theories like the 
solid-state ones. 
Given the high costs born due to asphaltene precipitation, and those 
of conducting high temperature and pressure tests on samples, 
such a tool is undoubtedly of great help as a low cost tool for con-
trolling the phenomena.  PAPSim has the potentials for investment 

and application by oil and gas companies to better understand the 
effects of asphaltene on production, storage and refining of oil.

Prediction of Asphaltene Precipitation Simulator
 PAPSim

One Dimensional Sedimentary Basin Modeler (PBM-1D)

Upstream Professional Softwares

time profiles for specific formations, defining the lithological patterns 
and the application of the resulting defaults for formations, the abil-
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Providing a proper geological insight on the oil system at the end of 
modeling, which allows the user to model various hypotheses and 
choose the one with the highest compliance to decide based upon. .
PBM-1D can help with assessing the layer maturity, as well as the 

exploration of oil traps  in areas where sampling is not viable
Reduction of risk and explorations costs.
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Agricultural Sulfur Production (Bentonite)

Pars Well Management (PWM) Software

Recent investigations show that more that 2 million tons of elemen-
tal sulfur is produced in refineries annually and will increase to 4 
million tons following completion of new phases of South Pars gas 
reserves. Therefore, adopting appropriate approaches to prevent 
selling raw sulfur and converting a large section of that to added 
value products has been one the major objectives of sulfur mas-
ter plan. Market research and techno-economical feasibility studies 
denote that four types of sulfur such as agricultural, refined road 
construction, composite and cement are of great importance in sul-
fur conversion industry and their production is justifiable technically 

and economically. 
Higher demand and good profit margin for agricultural sulfur makes 
it very attractive for investment. Formulated agricultural sulfur can 
be used as a fertilizer and soil improver. The role and importance of 
sulfur and the need of the agricultural soil to this valuable product 
has attracted many companies to produce and market it worldwide.
 
With regards to importance of this technology in the oil and gas 
industry, some interactions with NIGC research and development 
management have taken place. For this purpose, using expertise 

PWM has been developed as a tool for offering various solutions to 

production problems in wells (e.g. water and gas production, uplift-

ing problems, sand production, inorganic and saphaltene precipita-

tion), prioritizing the solutions and wells requiring identical solutions, 

based on economic restraints.

PWM can be of use in all oil and gas production companies. The 

general prioritizing module can be further used in other areas like 

the contract affairs with different companies. PWM can help accel-

erate the decision making process, as well as reaching to suitable 

scenarios. Based on the properties of the software it can help opti-

mize the allocation of financial resources to reach better results. No 

similar software is currently available on the market.  

Higher demand and good profit margin for agricultural sulfur makes 
it very attractive for investment. Formulated agricultural sulfur can it very attractive for investment. Formulated agricultural sulfur can 
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and domestic potentials, RIPI has designed, constructed and com-
missioned a pilot plant to produce formulated agricultural sulfur 
containing micro nutritions. By the support of the acquired domes-
tic know-how, design and construction of industrial units has been 

made available. With respect to capabilities and market potentials 
RIPI is prepared for transferring technology and providing engineer-
ing and consultancy services to design and construction of an in-
dustrial unit.

Hydrodesulfurization process is the most effective method to elimi-

nate sulfur from column distillation towers in refineries. RIPI has ac-

quired technological information by collecting scientific information 

from various resources cooperating with license holders and tech-

nology transfer were able to remove bottlenecks and domesticated 

the know-how to design a gas condensate treatment unit. DMC 

technology is capable of removing sulfur and light mercaptans that 

are main sources of corrosion in refineries. DMC is a cheap tech-

nology that can minimize fatalities on transportation of condensates 

on ships. Some advantages and accomplished projects of DMC are 

outlined as follows:

  Solving the sales of sour gas condensates.

  Reducing corrosion and saving large amount of fixed capital in-

vestment in gas condensate refineries.

  Added value of 1 to 3 dollars for a barrel of condensates.

  Removal of sulfur and considerably upgrade of the quality of gas 

condensates.

  Potential need to use DMC in South Pars phases for production 

of 40000 barrels of gas condensates per day.

  Feed package, detailed design of a DMC unit at South Pars 

phases 4&5 with the capacity of 80000 barrels of gas condensate 

per day.

  Basic and detailed design of a DMC unit for demercaptanization 

of gas condensates for phases 2, 3, 9 and 10.

  Basic design of a unit to upgrade the quality of gas conden-

sates produced in phases 12, 13,14,17,18,19,20,21, 22-23 and 24 

at South Pars.

  Construction of gas condensates treatment unit in mini refineries 

is an excellent investment opportunity.

DMC (Demercaptanization of Condensates)

nology transfer were able to remove bottlenecks and domesticated 

the know-how to design a gas condensate treatment unit. DMC the know-how to design a gas condensate treatment unit. DMC 

technology is capable of removing sulfur and light mercaptans that 

are main sources of corrosion in refineries. DMC is a cheap tech-

nology that can minimize fatalities on transportation of condensates nology that can minimize fatalities on transportation of condensates 

on ships. Some advantages and accomplished projects of DMC are on ships. Some advantages and accomplished projects of DMC are 

outlined as follows:

vestment in gas condensate refineries.
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In GTL technology, natural gas is converted to middle distillate liquid 
hydrocarbons and waxes. Besides natural gas, associated gases, bio-
mass and coal may be converted to liquid through some modification 
of syngas. Hence, the scope of application of GTL technology is wide 
spread. GTL technology is very attractive as it offers strategic, eco-
nomical, and environmental advantages which has been welcome by 
both government and private sectors for investment in Iran and some 
of them are outlined as follows:
  Huge gas reserves and production of sweet gas in gas refineries.
  Production of clean due to nonexistence of sulfur and nitrogen pol-

lutants, heavy metals and aromatic compounds.
  Huge resources of associated gases in crude oil production units.
  Numerous and scattered gas fields around the country.

 
RIPI is in possession of expertise, know-how and experience in GTL 
technology and offers excellent joint venture opportunities in this in-
dustry. Major current projects in GTL technology development are:
1- GTL know-how license holder based on fixed bed reactor with co-
balt catalyst. RIPI is in the process of basic design for an industrial unit 
with the capacity of 3000 barrels per day (in EPC stage).
2- Developing a new generation of GTL know-how based on slurry 
bed reactor and cobalt catalyst. RIPI is in the process of basic design 
for an industrial unit with the capacity of 1000 barrels per day in Kore-
yte region at Ahwaz campus.
3- Planning a research program for completion of a compact GTL 
know-how.

GTL Technology

lutants, heavy metals and aromatic compounds.

RIPI is in possession of expertise, know-how and experience in GTL RIPI is in possession of expertise, know-how and experience in GTL 
technology and offers excellent joint venture opportunities in this in-
dustry. Major current projects in GTL technology development are:dustry. Major current projects in GTL technology development are:
1- GTL know-how license holder based on fixed bed reactor with co-
balt catalyst. RIPI is in the process of basic design for an industrial unit 
with the capacity of 3000 barrels per day (in EPC stage).with the capacity of 3000 barrels per day (in EPC stage).
2- Developing a new generation of GTL know-how based on slurry 
bed reactor and cobalt catalyst. RIPI is in the process of basic design bed reactor and cobalt catalyst. RIPI is in the process of basic design 
for an industrial unit with the capacity of 1000 barrels per day in Kore-
yte region at Ahwaz campus.
3- Planning a research program for completion of a compact GTL 3- Planning a research program for completion of a compact GTL 
know-how.66
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From economical point of view, LNG is regarded as the one of the 
most important gas supply technologies to remote areas. Utilizing 
small gas resources, LNG poses as a serious competitor for gas 
products exports to remote countries. According to recent surveys, 
Asian (particularly China), European and American countries have 
allocated LNG in their fuel baskets because of environmental con-
siderations and expensive alternative diesel fuel supplies.
With respect to the fact that LNG is very clean fuel, besides gas ap-
plications and exportations is vastly used in heavy duty vehicles and 
even cargo ships in different countries. The latest survey show that 
in the near future, only ship carrying LNG fuel will have the permis-
sion to travel in international routes. Companies interested in LNG 

technology may accomplish their goals through cooperation with 
RIPI by adopting short, medium and long term strategies. Moreover, 
supply of required know-how, equipment and facilities from domes-
tic and overseas resources will be possible. Three types of strate-
gies are briefly described as follows:
Short term strategy: To acquire know-how for liquification of natural 
gas in small scales
  Conceptual design of a natural gas liquification pilot plant with the 

aim of acquiring domestic know-how.
  Basic and detailed design and construction of a LNG pilot plant 

with the aim of acquiring liquification of natural gas.
  Identifying domestic equipment manufactures 

Know-How For Hydrodesulfurization (HDS) 
Of Petroleum Cuts

 LNG Technology In Small Scale with Land And Offshore 
Applications

The economics of HDS process can be evaluated from two points of 
view. First, with increasing demand for refined fossil fuels and petro-
leum cuts, more strict regulations for quality of fuels and petroleum 
cuts are introduced. Therefore, the products offer in the world mar-
ket, should have desirable quality. Secondly, with increasing quality 
and price of petroleum products, more profits will be earned. 
In order to meet environmental standards, it is necessary to apply 
this technology in gasoil and naphtha production units. The advan-
tages of HDS technology is briefly outlined as follows:
  Removal of foreign atoms such as nitrogen and oxygen as well 

as sulfur.
  The only available and safe industrial method of removing sulfur 

and reducing it to current world standards.
  Applicability to all petroleum cuts.
  Availability of the process in most refineries.

RIPI has exploited scientific information, cooperating with license 

holders for technology transfer and identifying bottlenecks to ac-
quire technological know-how for domesticated HDS technology. 
RIPI has the knowledge of basic design for a HDS unit and has 
undertaken several industrial projects as follows:
  Five years national plan with NIOC.
  Basic design of a gasoil hydrodesulfurization (HDS) unit with the 

capacity of 72000 barrels per day at Shahriyar refinery in Tabriz.
  Process Design Package of a naphtha and gasoil hydrodesulfuri-

zation (HDS) unit with the capacities of 18000 to 22000 barrels per 
day respectively at Alforuqlus refinery in Syria.

technology may accomplish their goals through cooperation with technology may accomplish their goals through cooperation with 
RIPI by adopting short, medium and long term strategies. Moreover, RIPI by adopting short, medium and long term strategies. Moreover, 
supply of required know-how, equipment and facilities from domes-
tic and overseas resources will be possible. Three types of strate-tic and overseas resources will be possible. Three types of strate-

Short term strategy: To acquire know-how for liquification of natural 
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Mini refineries are small units for the production of petroleum prod-
ucts with the capacity of 200 to 1000 barrels per day. These units 
are capable of producing consumable petroleum products. The feed 
for mini refineries include a wide range of hydrocarbons such as gas 
condensates, crude oils or a mixture of them. Mini refineries can 
produce naphtha, lube oils, fuel oils and bitumen. Some advantages 
of mini refineries are outlined as follows:
  Enhancement of national security safety factors due to of scat-

tered production units.
  Capability of designing continuous and batch processes.
  Availability of wide range of feed stocks.
  Unit mobility

The period of return of investment for mini refineries is very short 
(within a few months). Also in large countries like Iran, developing 
dispersed production units like mini refineries and with regards to 

easy access to feed stock will result in a decrease in transportation 
expenses particularly in remote areas. Having appropriate infra-
structure, expertise and experience, RIPI has successfully carried 
out the following projects: 
  Conceptual studies, basic and detailed design of a gasoil and 

solvents group 400 mini refinery production unit of feeds from gas 
condensates, naphtha and refinery and petrochemicals wastes, for 
Parsian Naft Sadra.
  Technical and economical feasibility studies and cost estimation 

for a production of petroleum cuts unit from South Pars sweet gas 
condensates for Holding Entekhab.
  Simulation and analysis of techno-economical feasibility studies 

of a gas condensate distillation unit for South Pars Gas Company.

  Identifying reputable foreign companies in LNG field for signing 
joint venture contracts and investments.
Medium term strategy: Contribution in LNG projects ahead
  Identifying, evaluating and contribution in LNG technology supply 

projects and investments in NIOC and NIGC companies.

Long term Strategies: Carrying out LNG projects outside Iranian 
boundaries
  Joining small scales international LNG projects. 

Basic & Detailed Design of Mini Refineries

for mini refineries include a wide range of hydrocarbons such as gas 
condensates, crude oils or a mixture of them. Mini refineries can condensates, crude oils or a mixture of them. Mini refineries can 
produce naphtha, lube oils, fuel oils and bitumen. Some advantages 
of mini refineries are outlined as follows:of mini refineries are outlined as follows:

tered production units.

The period of return of investment for mini refineries is very short 
(within a few months). Also in large countries like Iran, developing (within a few months). Also in large countries like Iran, developing 
dispersed production units like mini refineries and with regards to 
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Reduction of Energy Intensity in Petrochemical Complexes

Shiraz petrochemical complex, generates the electricity and steam re-

quired for the production process using two utilities (regions 1 and 2), 

which are different in terms of energy. The evaluations conducted by 

the modeling group of the Energy Research Center of RIPI revealed 

that under normal circumstances a large amount of energy is wasted 

due to lack of need by the petrochemical complex, mostly due to the 

simultaneous functioning of the two power utilities. In other words, re-

duced production capacity decreased the efficiency of the  steam tur-

bine and hence based on the evaluations, stopping the steam turbines 

and supplying the electricity merely from the other facility was found to 

lead to considerable changes in the energy consumption of the com-

plex leading to a cost reduction of about 700000 $ in 2012, as well as 

other advantages like avoiding energy loss, reduction in the consump-

tion of fuel and deionized water, reduction in the amount of steam pro-

duced which can be very attractive for the industry.

duced production capacity decreased the efficiency of the  steam tur-

bine and hence based on the evaluations, stopping the steam turbines bine and hence based on the evaluations, stopping the steam turbines 

and supplying the electricity merely from the other facility was found to and supplying the electricity merely from the other facility was found to 

lead to considerable changes in the energy consumption of the com-

plex leading to a cost reduction of about 700000 $ in 2012, as well as 

other advantages like avoiding energy loss, reduction in the consump-

tion of fuel and deionized water, reduction in the amount of steam pro-tion of fuel and deionized water, reduction in the amount of steam pro-

duced which can be very attractive for the industry.duced which can be very attractive for the industry.
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Oil spilled in water forms thin, yet large, layers of hydrocarbon ma-
terials on the surface of the water, which should be immediately and 
properly attended to, given the negative environmental effects of 
such phenomena. One of the measures taken in this regard is the 
application of adsorbents for the removal of oil spills. This involves 
surrounding the spills with sorbent booms, followed by the complete 

removal of the spills with pads.  A version of such sorbents has been 
successfully developed by the researchers at RIPI.
The tests revealed that the produced booms and pads enjoy a 10% 
increased adsorption and lower price, as compared with the existing 
products.

Oil Spill Sorbent
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