PRIMARY CONTACT PERSON

Provide contact information for the primary point person

for the contest entry.


First Name:
Paul

Last Name:
Painter

Title:
President, IL Fuels LLC

Email:
painter@matse.psu.edu

Phone:
(814) 865-5767
COMPANY or institution INFORMATION

Provide contact information for your business (if you have formed a company. A company not having yet been formed will not be a detriment to your application.)
1. If your submission is a New Product or Service:


Company:
IL Fuels LLC

Number of employees:
None–LLC partnership between principals

Incorporation type:
LLC

Year founded:
2011

Industry sector:
Oil and Gas Services
ADDRESS


Address1:
PO Box 64

City:
Boalsburg

County:
Centre County

State:
PA

Zip:
16827
TEAM

Provide the names and titles or areas of focus of your leadership/management/research team.


Name:
Paul Painter

Title or Area of Focus:
President

Name:
Bruce Miller

Title or Area of Focus:
Vice President

Name:
Aron Lupinsky

Title or Area of Focus:
Technology Development
Technology Development/Commercialization Plan

Market Opportunity:
Hydraulic fracturing in formations such as the Marcellus shale has allowed the recent exploitation of gas reserves that were previously inaccessible. As a result, there is now a large market associated with separating oil from drill cuttings – the sand, shale or other minerals bought to the surface during drilling. For example, according to Anadarko Petroleum Corp., typical horizontal Marcellus shale wells produce more than 1,000 tons of cuttings (rocks), about 75 truckloads. Each drilling site or pad can contain 8-12 wells. The drill cuttings are usually contaminated with oil, mostly from the drilling muds. Some also contain naturally occurring radioactive material (NORMS). Drill cuttings from the Marcellus shale are presently sent to engineered landfills at a cost of more than $60/ton. Some landfills are experiencing problems with compaction due to the high liquid content of the drill cuttings.
We have shown that ionic liquids (ILs) can be used to separate oil from contaminated cuttings. The recovered oil, which can be as much as 20% of the weight of the drill cuttings, can be recycled to drilling muds or used as a fuel, while the cleaned sand and soil can be used for land reclamation, soil amendments, landfill cover that is easily compacted, or as a starting material in making a value added product, proppants. Proppants are materials that are introduced in the “fracking” process to prevent fractures from closing and allow the diffusion of gas or oil to the well bore. They are preferably ultra-hard spherical sand grains or tiny manmade ceramic balls. Because of the recent exponential climb in proppant demand, many drillers are using lesser-grade sand particles that are angular in shape and not as strong. These materials do not flow easily and can pack tightly, thus clogging fractures. This reduces the yield of oil or gas, in some cases by as much as 50%. We have partnered with colleagues at Penn State to develop a technology that uses ILs to extract oil from drill cuttings for subsequent processing to form synthetic proppants. The market for this material is large and growing. There are not enough high quality proppants in the world to satisfy the demand created by the explosive growth in drilling operations.
In addition to drill cuttings, there is a wide range of other applications for this technology, including the recovery of bitumen from oil sands, oil coated sand generated using Cold Heavy Oil Production with Sand, CHOPS, oily sludge generated by refinery operations and waste materials such as roof shingles (which contain about 25% bitumen). 
Description of your technology/product/service:
Ionic liquids (ILs) are liquids whose constituents are ions, like common table salt, except that they are liquids below 100˚C. As a result of their ionic nature, they have unusual solvent properties. They have been widely studied only in the last few years and there is now a vast literature concerning the structure and properties of these materials. The properties that directly impact the new technology are their affinity for mineral surfaces, their outstanding chemical and thermal stability, very low degree of flammability and almost negligible vapor pressure. 

In preliminary work we have found that oil can be separated from contaminated sand or soils and bitumen can be cleanly separated from oil sands using certain ionic liquids. (The ones we use are relatively cheap, non-toxic and biodegradable). The separation is accomplished by simply mixing oil or bitumen coated minerals with an IL and a non-polar solvent at ambient temperatures (~20˚C) in a glass tube. Three layers are formed. The bottom layer consists of mineral particles with some trapped IL, the middle layer contains the ionic liquid with a small amount of mineral fines, while the top layer is a solvent/oil mixture that contained no detectable IL. This is easily removed from the other layers using standard liquid/liquid separation units (e.g., coalescing separators). A video showing this separation as applied to oil or tar sands can be seen at http://www.matse.psu.edu/news/ionicliquids. Water was not used in initial work, but relatively small amounts were used to separate residual IL from the sand and clays in the bottom layer. There was no evidence of residual oil or bitumen attached to the sand. Both the IL and water can be easily separated and recycled through the system, because the IL has essentially zero vapor pressure, so that this process has the potential for ameliorating many of the environmental problems associated with current separation methods.
A pilot/demonstration unit has been built at Penn State and we are now in the process of demonstrating the technology to a wide range of potential users. These include not only companies that are involved in the remediation of drilling wastes, but both domestic and foreign oil sands processors and companies that deal with other forms of oily wastes.

Customers:

We are working with a Pennsylvania company that has facilities for removing oil from drill cuttings and presently uses expensive thermal treatments at a number of facilities. An exact accounting of the volume of drill cuttings presently being generated in Pennsylvania is hard to come by, but just one landfill, Keystone Sanitary Landfill, handled 17,710 tons of the material over a six-month period from July through December, 2010, according to DEP records. Any company that is involved in the generation and disposal of drill cuttings is a potential customer. 
Customer Problem:
A document titled Report: New York State Association for Solid Waste Management Fall Conference, used Tioga County, PA as an example for problems associated with the disposal of drill cuttings. Assuming a 50 percent build-out due to geography etc., this county alone could be looking at 260 pads, 2,080 wells and anywhere between 416,000-624,000 cubic yards of land filled drill cuttings. Oil based cuttings are difficult to dispose of – they are “dense and “soupy.” Industry removes as much oil and water from the cuttings as possible and adds a caking agent/solidifier of kiln dust, lime, or wood chips. The goal is to get the cuttings to 50-60 percent solids for ease in movement/transport. The rationale presented as to why industry doesn’t make it more solid is related to the cost of disposal. Complete separation of the oil from the cuttings can be achieved using thermal evaporation methods, but the process is expensive because of the energy requirements involved.
Value Proposition:
An IL based separation method is much cheaper than thermal methods and produces oil that can be recycled to muds or used as a fuel together with oil-free soil and sand for environmental remediation. The process should also be much cheaper than simply landfilling.

Intellectual Property:
A preliminary patent application (61/236,405) for an ionic liquids-based process was filed with the U.S. Patent and Trademark Office on August 24, 2009. The inventors, Painter et al. assigned this patent to the Penn State Research Foundation. A full patent application followed in 2010 and is pending. A continuation in part describing the use of novel ILs was filed October 2011. This patent will be available for licensing and Painter, Miller and Lupinsky have formed a small company, IL Fuels LLC to develop the technology. Gerald Lott of Compatible Components Corporation (Houston, Texas) is now a partner in this company, which has an exclusive option to license the technology and has recruited partners to aid in the development. To our knowledge, there are no other patents or descriptions in the literature involving the use of ILs to separate oil from sand or soils prior to our filings.

Competitive Advantage:
The process is cheaper than landfilling thermal treatment methods and also much more environmentally friendly.
Team:
Paul C. Painter
Paul Painter is a Professor of Polymer Science and Engineering in the Materials Science and Engineering Department at Penn State University. He was born in Birmingham, England and obtained BSc and MSc degrees from University College, London, in chemical engineering and biochemical engineering, respectively. He came to the U.S. in 1972 to study Macromolecular Science at Case Western Reserve University in Cleveland. After receiving his PhD he joined the faculty at Penn State in 1976. In 1983 he took a leave of absence to serve as the Director of Polymers Program at the National Science Foundation. He received an NSF Outstanding Performance Award for his administrative work in 1984. Upon returning to Penn State he refocused his research on two areas, the phase behavior of polymer solutions and blends and the structure of fossil fuels. This unusual combination of academic interests resulted in the invention that forms the basis of this proposal, the separation of hydrocarbons from sand or other minerals using ionic liquids. A patent application for this technology was filed in 2010 and a continuation in part in 2011. He has managed a large number of grants from both funding agencies and industry and has published more than 250 papers on various subjects. He was named a Fellow of the American Physical Society in 1999. In collaboration with Mike Coleman, he has also published four textbooks and three CDs. One of the textbooks and two of the CDs are general undergraduate texts. The others are monographs on polymer spectroscopy and the phase behavior of polymer blends. Painter is devoting approximately 50% of his time on the project now and will spend another 25% of his time during commercial ramp-up.

Bruce G. Miller

Bruce G. Miller (B.S. and M.S. Chemical Engineering), Associate Director of the EMS Energy Institute has 30 years experience in fuels research and development with an emphasis on coal and biomass combustion, fuels preparation and handling, hardware development and testing, and emissions characterization and control. Mr. Miller has successfully managed more than ≈$44 million in research projects, including the pilot-scale/demonstration-scale activities in three DOE projects, which totaled approximately $22.8 million in funding. He managed the construction and operation of a demonstration boiler system, coal-water fuel and dry, micronized coal preparation facility, two ceramic filter chambers for fine particulate and mercury removal, a slipstream ceramic filter system for VOC/dioxin removal, and a sorbent injection system for SO2 control. In addition, he has assisted in the design and managed the construction of several pilot-scale systems located in Penn State high-bay laboratories. Mr. Miller is devoting approximately 10% of his time on the project now and will spend another 15% of his time during commercial ramp up.

Aron Lupinsky

Aron Lupinsky (B.S. Materials Science and Engineering, Polymer), Research Associate at the EMS Energy Institute and Department of Materials Science and Engineering at Penn State University, has been working on the separation of hydrocarbons from minerals since the beginning of the project as part of his undergraduate work under the tutelage of Dr. Painter. Upon completion of his degree, he remained at Penn State and continued working on this innovative technology. He brings with him the experience and the unique practical skillset that 17 years of military and other government employment (forest firefighting) has provided him. Mr. Lupinsky is currently spending 100% of his time devoted to the project, which will continue during commercial ramp up.

MISCELLANEOUS INFormation

How did you hear about this contest?

From John Siggins, Assistant Director of the Shale Gas Innovation & Commercialization Center
Website of your local newspaper:

www.centredaily.com
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