Header: Enhancing oil recovery
Sub-header: EnviroGene seeks Joint Venture partner to develop nanoparticle tracers for monitoring the flow of oil field injection waters.
Development project builds on experience with nanoparticle tracers

EnviroGene specializes in the development and commercialization of molecular technologies within the environmental and industrial sectors. The company has already developed two versions of EnviroTraceR, a nanobiotechnical tracer system. These versions have different stabilities in the environment and can be applied to tracking surface water and groundwater.

EnviroTraceR is a tracing system based on encapsulated oligonucleotides (DNA). The nanoparticles are around 80 nm in diameter and each batch comprises a unique oligonucleotide embedded in a biocompatible polymer. The specificity of each batch is encoded in the oligonucleotide and these have been designed for quantitative detection. The InjectaTrace system will build on experience gained in developing the EnviroTrace technology.

Enhanced oil recovery

An estimated 40% or more of oil in conventional reservoirs remains in the ground following the application of tertiary recovery approaches. One enhanced recovery method includes pumping water into the field through injection wells in order to ‘flush’ residual oil out. For this injection approach to be efficient, a detailed understanding of the underground water flow paths is required. While models are used extensively, the market needs an accurate experimental approach to directly trace where the water goes. Various approaches have been tried including chemical and radioactive tracers, but all suffer from the disadvantages of being either environmentally unfriendly, being limited in the number of unique tracers that can be deployed or both. EnviroGene’s family of tracer products do not suffer from these limitations. Thus, if a more stable version of their tracers is developed suitable for oil field tracing, it will likely corner the market.

Proposed development project

EnviroGene proposes a 12 month development project leading to an extension to its EnviroTrace product family called InjectaTrace. This new product will allow flow pathways for injection water to be mapped between injection and recovery points and allow improved understanding and characterization of bulk and nanoscale fluid flow. It is intended that the development project would then be followed by field trial validation.

Technical approach

Single stranded DNA (SSD) will be covalently attached to superparamagnetic silica nanoparticle (ca.20nm diameter) and then encapsulated in a hydrophilic polymer (HP). The SSD will be unique to each tracer batch and permit the production of an unlimited number of unique batches thus allowing multiple simultaneously tracer trials to be undertaken whilst the HP will be designed to negate adsorption reactions. The DNA will be designed to be determined quantitatively through the use of qPCR allowing detection limits for the SSD of <ppt . The superparamagnetic core will permit the recovery and concentration of the particles from recovered water samples and dilutions of 1011-1012 can be accommodated. The small size of the particles will minimise sedimentation in low viscosity medium but allow huge numbers of particle tracers to be generated from a small mass of silica and polymer (ca. 1017 particles/gram).

Resources and timelines

The development programme outlined above is for a 12-month laboratory proof of principle study. If successful the technology will have to be scaled up and field validated. It is anticipated that this prefield trial Phase 1 will have an estimated budget of approx. ￡300,000 to include work at EnviroGene and the costs of its academic and commercial collaborators. The academic and industrial partners required have already been identified.

Proposed Joint Venture

EnviroGene invites approaches from parties who wish to collaborate with them on the development of InjectaTrace. They anticipate such parties to be major oil production companies or industrial service companies already engaged with customers in the field of enhanced oil recovery, and ideally with access to sites for field trial validation. In return for part-funding the development programme, they anticipate the industrial partner will gain some downstream rights to InjectaTrace once commercial, to be negotiated.
Desired new product features

·  Current versions of tracers (EnviroTraceR) can be used to trace surface and groundwater flows

·  More stable version of EnviroTrace required suitable for tracing the flow of injection waters (R&D project)

·  Desired half-life of > 6 months to enable tracking of injection waters over periods up to 1 year

·  High temperature (>100°C) and pressure stability

·  Core is magnetised for ease of recovery

Nanoparticle tracer family

·  EnviroTraceR consists of two components:

· DNA, which acts as a ‘bar code’ for identifying the tracer

· An polymer coating, which makes the particles stable

·  Unlimited number of unique tracers available

·  Track all sources simultaneously

·  Very high sensitivity (tolerates 11-12 orders of magnitude dilution)

·  Non-toxic, biodegradable

·  Easy to get approval or no approval required

Product application

·  Mapping flow paths of injection waters for tertiary oil recovery

·  Reservoir characterisation – in situ groundwater

Contact

For more details on InjectaTrace please contact Dr Rob Sleat, Chief Technology Officer, 

+44 (0)8452 584 361, rob.sleat@envirogene.co.uk
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