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Abstract: The petroleum industry is backbone of any countries economy. The oil exploration and consumption 

is many time deciding factor for growth. Various aspects such as catalyst cracking, sludge handling, gas 

recovery are widely investigated and studied. Efficient oil exploration is very important in petroleum and 

refining industry. The increased cost and depleting resources call for enhanced oil recovery. Enhanced oil 

recovery (EOR) methods are used after secondary or primary recovery methods. Gases or liquids are injected to 

mobilize the residual amount of oil. Microbial enhanced oil recovery (MEOR) is well proven technology for 

enhanced oil recovery. These enhanced oil recovery methods are classified as thermal methods, chemical 

methods, miscible/immiscible gas injection methods and other methods. 
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1. INTRODUCTION 

The available stocks for fossil fuels are depleting day by day. There is need to conserve the available 

feed stocks and use them with caution.  In chemical process intensification, various techniques are 

being tried such as cavitation, hydrotropism, biocatalysts, fuel cells and membrane bioreactors [1-5].  

Pinch analysis of heat exchanger networks also helps in saving energy [6-8]. Various alternate sources 

of energy include solar, tidal and wind energy [9, 10]. These alternatives are environment friendly but 

having high installation cost. There is need for awareness about these non-conventional energy 

sources. The initial installation cost is high but not disadvantage is longer run. The petroleum industry 

is backbone of any countries economy. The oil exploration and consumption is many time deciding 

factor for growth. Various aspects such as catalyst cracking, sludge handling, gas recovery are widely 

investigated and studied. Efficient oil exploration very important in petroleum and refining industry. 

The increased cost and depleting resources call for enhanced oil recovery. The current review 

summarizes research and studies on enhanced oil recovery. 

2. AN INSIGHT INTO RESEARCH AND STUDIES ON ENHANCED OIL RECOVERY (EOR) 

Many time surface tension and viscosity become important factors in oil exploration. Small portion of 

oil, many times is not recovered due to these factors. Vesna et.al. presented factors affecting the 

recovery of this residual oil[11]. These enhanced oil recovery (EOR) methods are used after 

secondary or primary recovery methods. Gases or liquids are injected to mobilize the residual amount 

of oil. These enhanced oil recovery methods are classified as thermal methods, chemical methods, 

miscible/immiscible gas injection methods and other methods. They used price of crude at world 

market as a basis for their studies and justifying application of new technologies. Normally in primary 

recovery sections pumps and gas lifting are involved. In secondary recovery, either a natural gas 

flooding or water flooding are used to maintain pressure. According to Alagorni et.al., many methods 

such as water alternating gas (WAG) or simultaneous water alternating gas(SWAG) are being 

implemented [12]. These methods, according to him, have still some problems encountered by EOR 

engineers. They used nitrogen injection as one of the enhanced oil recovery methods. Nitrogen, 

according to him had many advantages such as availability, its noncorrosive, inert gas, friendly to 

environment, less compressible than CO2. In addition, it can vaporize the lighter components of crude 

oil. Moreover addition nitrogen can provide a gas drive.  

Romero-Zeron discussed advancements in enhanced oil recovery processes [13]. He pointed out at 

renewed interest on research and development of EOR processes. According to him, significant 



Sunil Jayant Kulkarni 

 

International Journal of Petroleum and Petrochemical Engineering (IJPPE)                Page | 2 

volumes of oil accumulations can be targeted by using these advanced oil recovery methods.  A 

synergistic approach among EOR processes can be a great help in achieving EOR targets. Synergies 

should be maintained among various approaches such as improved reservoir characterization, 

formation evaluation, reservoir modeling and simulation, reservoir management, well technology, 

new and advanced surveillance methods, production methods, and surface facilities. Kumar   and 

Singh studied thermal pyrolysis for recovery of hydrocarbon liquid from waste high density 

polyethylene [14]. This method can convert can convert waste plastics into hydrocarbons. They chose 

waste high-density polyethylene (HDPE) plastic as the material for pyrolysis. In their investigation 

they optimized the liquid product yield at a temperature range of 400ºC to 550ºC. They observed that 

the major product of the pyrolysis was oily liquid below 450 degree Celsius. They also found that, 

with the residence time for waste HDPE, the yield of the liquid fraction obtained increased. Their 

study and analysis also indicated the presence of a mixture of different fuel fractions such as gasoline, 

kerosene and diesel in the oil.  

Banerjee et.al. carried out review on a green colonial microalga as a source of hydrocarbon [15]. 75% 

of the dry mass of B. braunii is hydrocarbon. They reviewed production of hydrocarbons and other 

compounds by the alga. The feed stocks can be prepared from B. braunii by converting simple 

inorganic compounds and sunlight into feedstock products. They concluded that these kind of 

alternatives can be explored to reduce our dependence on fossil fuels. Davies et.al. carried out an 

investigation on recovery of hydrocarbons with emphasis on induced seismicity and hydraulic 

fracturing [16]. In their work, they published examples of induced earthquake, reactivation of faults 

and resultant seismicity. They proposed fluid pulse pathways including steps like directly from the 

wellbore, through new stimulated hydraulic fractures, through pre-existing fractures and minor faults 

and through the pore network of permeable beds or along bedding planes. According to them, 

compared to other anthropogenic triggers, hydraulic fracturing has been a relatively benign 

mechanism. Low volumes of fluid and short pumping times were a relatively benign mechanism. 

Gudina et.al. carried out an investigation on enhance oil recovery in laboratory sand-pack 

columns[17].In their studies, they tried to retrieve the oil from mature reservoirs. In their 

investigation, they used three Bacillus subtilis strains isolated from crude oil samples and four 

different hydrocarbon mixtures. They found that the additional oil recoveries ranged from 6 to 24%. 

An investigation was carried out by Berglund and Petersson on refueling with and without vapour 

recovery for hydrocarbon fuels [18].They found that the vapour recovery was able to eliminate 99 

percent of the exposure during refueling. It also eliminated 95 percent of emissions to air. They used 

thermal desorption and capillary gas chromatography for sampling on an adsorbent tube. They 

separated major hydrocarbons on a methyl silicone phase.  

Rudd and Hill studied measures to reduce emissions of VOCs during loading and unloading of ships 

[19]. According to their estimates VOC emissions from the loading of petroleum product are 0.07 

percent of total VOC emission. Crude loading, according to them contributes 0.8 percent of total 

VOC. Ship driven activities such as loading, unloading, ballasting and transportation contributes to 

VOC. According to them, methods such as reducing volatility, vapour balancing, thermal oxidation, 

absorption, adsorption, membrane separation and cryogenic condensation can be used to control 

VOC. Shrimali reviewed various oil recovery technologies [20]. According to him, with decline in oil 

discoveries, the importance of enhanced oil recovery techniques is increasing.  They reviewed 

research and investigation on enhanced oil recovery. According to these studies, microbial enhanced 

oil recovery (MEOR) is well proven technology for enhanced oil recovery. Still for this method to 

become acceptable and popular, extensive research is required. In order to find suitable microbe, 

understand their growth requirements and production conditions, more investigations are envisaged. It 

is also envisaged to optimize the operating conditions. 

3. CONCLUSION 

There is need to conserve the available feed stocks and use them with caution.  In chemical process 

intensification various techniques are being tried such as cavitation, hydrotropism, biocatalysts, fuel 

cells and membrane bioreactors.  Pinch analysis of heat exchanger networks also helps in saving 

energy. Various alternate sources of energy include solar, tidal and wind energy. These alternatives 

are environment friendly but are having high installation cost. There is need for awareness about these 

non-conventional energy sources. 

Microbial enhanced oil recovery (MEOR) is well proven technology for enhanced oil recovery. 

Nitrogen injection is one of the effective enhanced oil recovery methods. According to the studies by 
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researcher, a synergistic approach among EOR processes can be a great help in achieving EOR 

targets. It was pointed out that synergies should be maintained among various approaches such as 

improved reservoir characterization, formation evaluation, reservoir modeling and simulation, 

reservoir management, well technology, new and advanced surveillance methods, production 

methods, and surface facilities. 
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