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Abstract 
 
The Tertiary Oil Recovery Program at the University of Kansas in cooperation with the Research Partnership to Secure Energy for 
America (US DOE funded) and industry partners are presently designing a chemical flood for implementation in the Trembley Oilfield, 
Reno County, KS. The purpose of the project is to test and demonstrate the performance of chemical flooding. An overview of chemical 
flooding will be presented that will include the basics of the oil-recovery process and considerations for where it might be applied. A 
summary of the field project and the progress to-date will be reported. The chemical flood design covers laboratory testing to formulate 
a chemical system that achieves desired performance for the Trembley reservoir (oil, water and rock) and evaluation of the reservoir to 
design the field implementation. Results of both the laboratory work and the field evaluation will be presented. The Trembley Oilfield 
produces from a thin bed of oolitic grainstone in the Pennsylvanian Lansing-Kansas City (LKC) interval. Oil production was initially by 
fluid expansion and like many LKC fields, it has been successfully waterflooded. The Trembley has favorable characteristics to be 
chemical flooded and good performance should lend promise to the application of chemical flooding of other LKC reservoirs.   
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Solubilization Ratio => IFTSolubilization Ratio   >  IFT

S li itSalinity
IFT = ▬▬▬▬

Solubilization2Solubilization

IFT = 0.0075IFT   0.0075

Solubilization Ratio > 10

Chun Huh, 1979



What does it take?What does it take?What does it take?What does it take?
• Field (target) selectionField (target) selection
• Chemical system
• Field implementation



Reservoir SelectionReservoir SelectionReservoir SelectionReservoir Selection
• Field (target) selectionField (target) selection

– Connected Flow Units

– Volumetric Sweep



Reservoir SelectionReservoir SelectionReservoir SelectionReservoir Selection

Responsive waterflood

Floodable
Significant reservoir sweep 
More reservoir data
Available surface facilities





21.6% OOIP
Primary

15.75 % OOIP
Secondary

37.35 % OOIP 
recovered to date



Tracers – connected flow unitsTracers  connected flow units

Breakthrough
‐ volume of shortest flow path

Peak
‐ largest volume flow path

MeanMean
‐ calculates Total Swept Volume



Chemical System ‐ FormulationChemical System  Formulation

• Several variablesSeveral variables

– Solubilization (IFT)

– Salinity

– WORWOR

– Aqueous Phase Stability (APSL)

– Adsorption



ChemicalsChemicals

• Surfactants ‐mobilize trapped oilSurfactants mobilize trapped oil

• Solvents ‐ enhance solubility

S ifi i l d d i• Sacrificial agents ‐ reduce adsorption

• Salts ‐ affects behavior

• Polymer ‐min. mixing /max. sweep

• WaterWater
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Activity DiagramActivity Diagram
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Core 53 (includes alkali)(Berea) Core 53 (includes alkali)(Berea)
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What does it take?What does it take?What does it take?What does it take?
• Field (target) selection( g )
• Chemical system
• Field implementationField implementation

– Injectivity
• Well workovers

– Chemical Slug make-up
• Quality control !!!

– Production well testing
• Slug transit & breakthrough



Injection PlantInjection Plant



Injection PlantInjection Plant
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Oil Saturation Profile between Injector and Producer 
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PV 0.052 0.103 0.155 0.207 0.258 0.310 0.362 0.413 0.465 0.517

PV 0.568 0.620 0.672 0.723 0.775 0.827 0.878 0.930 0.981 1.033

Core 53 
effluent 
collection 
vials

PV 1.085 1.136 1.188 1.240 1.291 1.343 1.395 1.446 1.498 1.550

PV 1.601 1.653 1.705 1.756 1.808 1.860



Concluding RemarksConcluding Remarks
• Great performance in the lab

• Translating performance to field is challenging

• Advantages for successAdvantages for success
– good waterflood performance

– inter‐well tracer study– inter‐well tracer study

– core material

good field data– good field data

• Successful demonstration in the Trembley
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SimulationSimulation



SimulationSimulation
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