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Fine-grained sandstone is made up mostly of rounded quartz 
grains 200 to 500 μm across.
(a) Micro-circles ranged from lognormal distribution are 
packed in chip to make porous media using PMMA (Average 
more than 1600 of micro-circles was fabricated).
(b) The porosity of microfluidic is approximately 49%.
(c) After saturating 100% pure crude oil extracted from 
Pennsylvania well, fluorescein water solution containing 
surfactant/dispersant will be introduced.
(d) By recording overall porous media chip, quantitative 
analysis will be conducted to determine the mobility of 
crude oil.

Objective 1. Different concentration of PVP/CMC and 
SDS/cationic surfactant, will be introduced to check single 
effect of dispersant and surfactant.
Objective 2. Different combination of dispersant with 
surfactant, will be introduced to check combination effect of 
dispersant and surfactant.
Objective 3. Different release pathways: under two different 
scenarios: (A) the release of dispersant, then surfactant, (B) 
release of surfactant, then dispersant.

Surfactants and dispersants will be utilized in order to 
reduce the surface and interfacial (IFT) between water and 
oil. Surfactants consists of a hydrophilic head which is 
water-soluble, and a hydrophobic tail which is oil-soluble. As 
the surfactants are introduced, the IFT between water and 
oil is reduced which results in the reduction of the capillary 
forces holding the oil and water as well. Thus, the 
mobilization of the oil will be possible with this reduction 
because the contact angle between the oil and water will be 
increased. There are many surfactants available to choose 
from, however, tannic acid will be used for our experiment 
because it is known to significantly lower IFT to 
4.5𝑚𝑁𝑚−1 and have low critical micelle concentration 
(CMC) despite their bulky molecular structure.    
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Enhanced oil recovery (EOR) processes have become more 
crucial worldwide due to depleting reserves as well as a 
growing global energy demand for consumption. 
Approximately 5-20% of oil is able to be produced from 
primary production, 
however, the injection of water 
is commonly used 
in order to displace the oil. 
By injecting carbon dioxide (CO2), 
we are able to recover 
the remaining oil enabling 
it to displace and dissolve.

Current extraction efficiency of heavy oil and bitumen from 
natural reservoirs is known to be less than 5% with 
conventional primary recovery methods.
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