Edward W. Funk, Ph.D.

‘ Chemical Engineering Consultant / Expert Witness

May 7, 2008
Re: Scilworks v. Midwest Industrial Supply

I have been retained by Kutak-Rock LLP to evaluate if the Durasoil product infringes any
of the Midwest products covered in US 7,074,266 and US 7,081,270.

Enclosed is my CV and list of technical publications, anthored patents, and major
presentations. I have particular experience with soil-type material from my research at
Exxon- Mobil on separating valuable organics from tar sands, which are 90% clay and
soil-type material, Over the last 5 years, I have given 6 depositions.

My conclusions are based on an understanding of the composition of Durasoil
and an analysis of the Midwest patents US 7,074,266 and US 7,081,270,

First, the components of Durasoil. Tt contains white mineral oil which is generally
defined as a very pure paraffinic hydrocarbon. The second component is light petroleum
which has been hydro-treated to assure that it is paraffinic. The third component is a
middle distillate from the fractionation of oil which has been hydro-treated. It also
contains some esters; these are modified carboxylic acids,

Durasoil does not contain key compenents claimed in the above named Midwest patents,
The Midwest product contains organic acids (carboxylic and fatty acids). This would
give the product an acidic property where the parafiinic components in Durasoil give ita
non-acidic property.

The Midwest product contains and emulsifier, which in industrial use are typically long-
chained alcohols or fatty acids

Durasoil does not include an iso-alkane (a paraffinic component that has some branching
rather than a straight chain material. Iso-alkanes do not naturally occur in petroleum but
are manufaciured in a specialized process (the most common synthetic iso-alkane is is-
octane used in gasoline to increase performance).
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The Midwest product includes a polyolefin (a low molecular weight polymer). This is
used as a binder for the other organic components. Durasoil does not use polymeric
materials or a binder.

From the above analysis, it is my conclusion that Durasoil is distinctly different from the
materials claimed in the Midwest patents.

c#Z7/

Edward W Funk, Ph D
President
EWF Consulting, Inc.

Appendix 1- EWF CV and publications
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CURRICULUM VITAE —EDWARD W.FUNK, Ph. D.

676 DeTamble Avenuse

Highland Park,IL 60035

(B47) 433-5659
ewffewfconsulting.net

Webaite: . www.ewfconsulting.nst

PROFESSIONAL SUMMARY

Experienced R&D dirsctor at Exxon and Honeywsll and presently an aexpert witnass
alonyg being a Profesgor of Chemical Engineering at University of Illinois,

EDUCATION

Ph.D., Chamical Engineering, University of Califernia, Berxkelay, 1370 B.S&.,
Engineering Boience,; Yale, 1867

PRESENT PROFESSIONAL

1., Consultant and aexpaert witness 1952-prasent. EWF Consulting, Inc.
Technical consultant to medjum-sized chemical companies and national
laboratories. Expert witness on patent infringemant and process/product
liability cases with law Firms.

2. Professor of Chemical Engineering, University of Illinpis 1992-praesent
Teaching of courses in procaess and product design, Techniecal writing and oral
conpunication.

PREVIOUS EXPERIENCE

Allied-Signal /UOP {now Honasywell), PDaes Plaines, IL, 1982-1832

Managar of Chemical Process/Product Technology

@ Responsible for tha commercial development of new preducts in the areas of
petrochamicals, polymers, membranes and films, environmental processes, and
chemical processing, and novel process systena.

¢ This work led to new membranss, surface-modified £ilms, osone-fxiendly
fluoroearbons, extraotion processes for treating econtaminated soils,
conducting polymer resins, cerbon moleoular sisves, etc.

s Managad tha advanced technology for UCP division of Honeywell, the process
technology affiliate of Honaywall. This included petroleum procssses and
procaeas tachnology in the food and related industries.
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Curriculum Vitae ~ Edward Funk page 2

# Lad the design effort that identified new commercial applications for oxygen~
enrichment membranes and ultrafiltration processes for food procesaing.

s Lead technology managar in the Dow/Honaywell patent infringement suit, which
rasultad in a $30 million award to Honeywell.

* Project Manager for a $5 million Departmant of Enexgy contracht on the
development of energy saving membrane processes. The yield from this
contract included the first commercial processes for hydrocarbon separations,
and a gas-mermbrana process for removal of carbon dioxide from natural gas.

¢ Obtained for Honeywall RED contracts from NWASA and Los Alames and established
Joint R&D projacts with Kraft and Procter & Gamble.

Corporate Raseaxch, Exxon, Linden, NJ, 1973-19B82

Benior Resesarch Enginsar.

* Established a new program on tha extraction of oil from Canadian tar sands
and obtained the key patents, Dirscted the laboratory studies, developed
unigue software for procass analysis, and built a small-scale demonastration
units,

¢ Develcoped new test methods for the gharacterization of asphaltenss,
lubricating oils, and asynthetic fusls.

» Serxved as the principal engineer in the investigation of potential uses of
supercritical fluid technology within Exxon's business units,

* Was lead engineer of the angineering/chemistry team that commercialized
Exxon's FLEXSORB procass for the usse of agqusesons tertiary amines for removal
of acid gases from natural gas.

Ford Foundation, Chile 1871-1873

Fallow
Established naw R&D programns focuaed on the food and mineral dindustries within

government labs and universities.

PROFESSIONAL ACTIVITIES

Author of 40 technical papers and 35 presentations at tecknical meetings,
national laboratories and industrial regearch centers. Author of 6 US patents,
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PUBLICATIONS / PRESENTATIONS / BATENTH

-

1. Funk, E.W., and Prausnitz, J.M., "Thermodynamic Properties of Liguid
Mixtures: Aromatic-Baturated Hydrocarbon Systems," Industrial and Enginearing
Chemistry, 8, B (1870}

2. Thermodynamic Properties of Aromatig-Saturated Hydrocarbon Mixtures, AFIL
Divisien of Refining, Houston, Texas, May, 1970

i, Funk, BE.W., and Prausnitz, J.M., "Vapor-Liguid BEquilibria for Propane-
Propylena, "RIChE Journal, 17, 254 (1371)

4. Preston, G.7,, Funk, E.W., and Pravanitz, J.M., "Solubilities of Hydrocarbons
and Carkon Dioxide in DLiguid Maethane and Liquid Argon, "Journal of Physical
Chemistry, 75, 2345 (1871)

5. Ffunk, E.W., and Prausnitz, J,M., "Estimation of Binary Paramaters (Henxy's

Constant and van Laar Paramater) ,"IEC Procass Design and Development, 10, 405
{1571)
6. Funk, E.W,, and Prauanité, J.M., "Entropies of Vaporization for Fluorocarbons

and Hydrogarbons from the Hildebrand Rules,™ Journal of Physical Chemistry, 75,
2530 (1971)

7. Praston, G.T., Funk, E.W., and Prausnitz, J.M,, "Effect of Temparature on
Henry's Constant for Simple Mixtures,! Physics and Chemistry of Liquids, 2, 153
{1971)

8. Funk, E.W., Chai, F,C., and Prausnitz, J.M., "Thermcdynamic Properties of
Liguid Mixtures Containing Aromatic and Saturated Hydroocarbons," Journal of
Chemical and Engineexring Data, 17, 24 (1972)

9. Equilibrio de Fases en Bistamas de Petroleo, Congresc de Quimicos, Santiago,
Chile, January, 1972

10, Funk, Z.W., "Activity Coefficients at High Cecncentrations in the
Hydrochloric Acid-Bcdium Chloride~Watexr System,' IEC Process Design and
Devaelopment, 13, 352 {15874).

11, Véga, R., and Funk, E.W,, "Solid-Liquid EBguilibria in Concentrated Aquesous
Salt Solutions ~ Bystems with a Commen Ton," Dasalination, 15, (1974}

12, Irani, C., and Funk, E.W., "Supercritical Separations Using Gases," Chapter
3, Voluma 4, Racent Developments in Saeparation Seienca, N.N, Li, Editer, 1576

13. Extraction of Athabasca Tar Sands, Laboratory Seminar, Imperial 0il,.,
Sarnia, Canada, June, 1976

14. Heavy Hydrocarbon Processing: An Overviaew, Departmental Seminar, Chenical
Engineering, University of California, Berkeley, California, 1877

15. Seclvent Extraction of Tar Bands: The Process and Economics, Syncrude Canada
Limitad, Edmonton, Canada, Novaember, 1877
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16. Funk, E.W., and Gomaz, E., "Determination of Vanadium in Athabasca Hitumen
and Other Heavy Hydrocarbone by Visible Hpectroscopy," Analytical Chamistry, 49,
972 {1877

17, Funk, BE.W., "Study of Heavy Hydrocarbons by Inverse-Fhase Chromatography,"
15EC Product Ressarch and Devalopment, 16, 115 (1877}

ig, Funk, E.W., Irani, C.A.,, Espino, R.%L., "Tar Bands Extraction Process,” U.S5.
Patent 4, 036, 732 (July, 1977)

19. Funk, E.W., "Behavior of Tar Sand Bitumen with Paraffinic Solvents and its
application to Baparations for Athabasca Tar Sands," American Chemical EBociety,
Divisien of Fual, 23, 81 (1878}

20. Funk, E.W., "Athabasca Bitumen recovery Process," Oilweek Canada, October
23, 44 (1578) '

21, Interfacial Effacta in Separations for Tar Sande, Departmental Seminarx,
Chemica) Engineering, Univeraity of Minnesota, July, 1578

29, Bahavior of Athabasca Tar Sand Bitumen, American Chemical Society, Division

" of Fuel, Miami Beach, Septembar, 1378

23, Thermodynamics of Agqueocus Salt Systems, NSF Symposium on Thermodynamics
hpplied to Industrial Newds, Washington, D.C., Octobez, 1979

24, Provessing and Recovery of Heavy Hydrocarbons, Departmental geninar, MeBill
Univarsity, Montreal, Canada, November, 1979

25. Funk, E.W., "Bohavior of Tar Sand Bitumen with Paraffinic Sclvents,"
Ccanadian Journal of Chemical Engineering, 57, 333 [1979)

26. Pirkle, J.C., Funk, E.W., and May, W.G., "Computer Dusign of Multistage
Bedimentation Operation for Separation of Asphaltenes, Band, and Bitumen in Tar
$ands /" Proceadings of the 1979 Summer Computer Simulation Conference, Toronto,
Canada, 213 (12879)

27, Funk, E.W., "rhermodynamics of Concentrated Salt Solutions: A Review of
Theory and Applieations,™ Chapter 37, 717-738, ACS Symposium Series 133,
Washington, D, C., 1980

28. Electrokinatics and Other Similar Effasocts, The Filtration Socciety, King of
Prussia, Pa., March, 1980

25, Selective Absorption of Hydrogen Sulfide and Carbon Diocxide in Agueocus
Selutions of Mathyldiethanolamine, AIChE Measting, Houston, Texas, April, 1981

30, Phase Equilibria in Mixturea of Athabasca Bitumen with Alcohol and Paraffin
Solvants, AIChE Maeting, Houston, Texms, April, 1381

31, Phasa Equilibria of Heavy Hydrocarbon Systems, Departmental Seminar,
Chamical Enginesaring, Yale Univerasity, February, 19B2

32, Li, W.N., and Funk, E.W., "Separations Basad Upon Reversible Complexation,"

Froceadings of tha Joint Meeting of Chemical Engineers of AIChE and CIESC, Vol.
i, 498 (1982)
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33, Funk, E.W., May, W.G., Pirkle, J.C., "Sclvent Bxtraction Procass for Tax
Sands," U.5. Patent 4, 347, 118 (August, 1982)

34. Mambrans Separation Procassas, U.S. Dapartment of Energy, Washington, D.C.,
Septembar, 1582

35, Phase Equilibria of Heavy Hydrocarbon Systeéms, Departmental Saminar,
Chanical Engineering, T¥llinois Institute of Fachnology, May, 19B3

36, Membrane Separation Processas for Acid Gasas, AIChE Summer Meating, Denver,
Colorado, August, 1583

37. Polymaric Membranes for Petrochemical Separations, Departmental Seminar,
Chemical Fngineering, University of Illinois at Chicago, Octobex, 1983

38, Membrane Separations for Liguid Systemsa, Membrane Symposium, U,S. Department
of Enargy, Univaersity of Texas, Austin, Texas, October, 1583

39. Membrane Separations with Polymeric films, ACS Meeting, Rock Rivexr
Saelection, Baleit Cellage, November, 1583

40. Separations for Closed-Loop Space Stations, Marshall Bpacecraft Center,
Huntsville, Alabama, September, 1984

41, Membranes Beparations for Hydrocarbon Systems, U.S. Department of Energy
Symposium, Clemson University, October, 1584

42, Membrane Bystems for Spdcecraft Living, MASA Ames Rasearch Laboratory, San
Joga, California, October, 1584

43, An Industrial Perspective on Teaching Separation Science, AIChE National
Mesting, Ban Francisce, November, 1584

44, Fank, E.W., May, W.G., and Pirkle, J.C., "Processing Approach for tha
Solvent Extraction of Athabasca Tar Bands,! RIChE Energy Progress Quarterly, 4,
12 (1984)

45. Kulkarni, 8.5., Funk, E.ﬁ., 1i, N.N., Rilsy, R.L., "Membrane Separation
Procesgses for Acid Gases," AIChE Symposium Series, No. 229, Vol. 79, 172 {1984)

46. Beparation of Heavy Oils Using Supercritical Fluids, ACS National Maating,
Chicago, Septambex, 15985

47. Membrans Separations in This World and Beyond, Departmental Seminar,
Chamical Engineering, Michigan Btate University, Octobexr, 1885

48, Mgmbrans Technology for Acid Gas Separation, DOE Membrane Symposium,
Knoxville, Tennesses, Octcber, 1585

49, Novel Separations with Polymerin Membranes, Departmental Seminar, Chemical
Engineaexing, Northwestern University, Evanston, Illinois, March, 1986

50. Tha Effact of Impurlities on Membrane Parformance, AIChE Mesting, New
Orlwans, April, 1986
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51. Application of Membrane Technoclogy in the Paper and Pulp Industry, American
Chamjical Sceciety, New York, April, 1586

52. Advanced Manbranes for Spacselab Water Management, Amexican Chemical Society,
New York, April, 1586

k3. Funk, E.W., Chang, ¥.A,, Kulkarni, 8.5., "Membrana Separation of
Hydrocarbons," U.8. Patent &, 585, 507 (June, 198B6)

54, Punk, E,W,, Kulkarni, 8.8., Chang, ¥Y,A,, "Membrane Separation Procass," U.S.
Patent 4, 671, 126 (October, 1586)

55, Funk, W.8,, and May, W.G,, "Thermodynamic Analysis of Separaticn Processeas
for Athabasca Tar Sands ;" Ensrgy Sources, B8, 177 (L386)

56, Xulkarni, 8.8., Funk, E.W., and Ii, N.H,, "Hydrocarbon Separations with
Polymeric Mambranes," AIChE Symposium Saries, No, 250, Veol, B2, 78, (1986)

57. Li, WN.N., Fuenk, E.W., Kulkarni, B.8.,, "An Industrial Perspective on Teaching
SBeparation Science," AIChE SBymposium Serxies, No. 250, 202 (19Be)

EB. Funk, E.W., Kulkarni, 5.5., Swanikannu, A.X,, "Effect of Impurities on
Cellulosa Acetate Membrane Performance," AIChE Symposium Series, No. 250, 27
(1986}

59. Savage, D.W., Funk, B.W., "Selective Absorption of H28 and CO2 Inte Agqueous
Sclutions of Methyldiethalolamina," Ind. Eng. Chem. Fundam., 25, 326 (1586)

60. Mambrana Technelogy for Hydrocarbon Separations, North American Membrane
Speiety Masting, Cincinnati, June, 1987

61L. Usa of Statistics For Membrane Optimization, AIChE National Meeting, Naw
York, N.Y., November, 1987

62. Funk, E.W,, Kulprathipanja, "Separation of Monosaccharides with Mixed Matrix
Mambranes,” U.9, Patant 4, 735, 193 {(April, 1988}

63, Funk, E.W., and 5.8, Kulkarni, "Multicomponent Membranes," U.S. Patent 4,
737, 165 {(April, 1588}

4. Funk, E.W., and Kulprathipanja, §., "Preparation of Gas Belective
Mombranss " U.5. Patent 4,737,104 {June, 1588)

65,Funk, E.W., Kulkazni, 8.85,, Gatsis, J., "Menbrane Separation of Hydrocarbons
Using Cycloparaffinie Solvents," U.5. Patent 4, 750, 980 (June, 1588)

66.Arid Gas Removal. Sixth Annual Membrane Technolegy Planning Confarence, BCC
Communications, Canbridge, Mass, November, 1988,

67,FMark, B.W., and Li, N.H., "Rovel Dynamic Membranss-Formation and Process
Applications," Separaticn Technology, 155, 198%

68.Funk, E.W., Li. ¥.N., "Purificatlion of MWatural Gas by Membranes,” Gas
Separation Technoleogy, Vansant, E.F. and Dewolfs, R., Editors, Elseviez,
Amsterdam, 1990

§9.8wamikannu, A.X., Funk, E,W., Li, N.N., "Raocovery of Space Station Wash Water
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by Manmbrane Technology," International Congress on Membranas and Membrane
Processes, Chiecago, August, 15950,

70.8adath, R.H.,, Li, N.N., Funk, E.W,, "Reduction of Foulipng in Ultrafiltration
Membranas via Burface Fluorination," Intsrnational Congress on Membranes and
Mombrane Processes, Chicago, August, 1980

71 .Kulprathipanja, 8., Funk, E.W., Li, R.N., "Mixaed Matrix Membranas,'s
International Congress on Membranes and Membranse Processes, Chicago, August,
1990

72.Membrane Technology Applications in the Chemical Proaess Industries, Short
Course, International Congress on Menbranes and Membrane Processes, Chioago,
Angust, 1950

73 . Membrane Separations in the Petrochemical Industry, #th Anpual Membrane
Technology Planning Conference; BCC Communieations, Newton, MA., October, 15350

74 .Naw Mambrane Processas for 0il Upgrading, Chaevron Ressarch Mambrana
Confarence, Richmond, CA., Novembar, 1550

75.Naw Maombrane Procassaes in an Environment of Change, Departmental Seminar,
Chemical Enginearing, Northwaestern University, Apxil, 1551

76, Organic Separations w#ith Mambranes, First Hanford Separation Symposium,
Richland, Washington, July, 1951

77. New Applications of Mambrane Technology for the Chemical Industry, Plenary
Lecture, Canadian Chemical Engineering Society, Vancouver, October, 1891

78. Manufacturing Process f£or Cellulose Acetate Membranes and Industxrial Uses,
7th Symposium on Separation ‘Soisnce and Technelogy, Knoxville, Tennessea,
October, 1581

79. Mixad Matrix Membranes, AIChE National Meeting, Los Angeles, CA, Novambar,
1991

B0, Ultrafiltration, Chapters 27-31. Membrane Handbook, Van Nostrand Reinheld,
Naw York, NY, 1992,

BL. Process Analysis of Membrana Separations, Departmental Seminar, University
of Illincis, Urbana, IL, April, 1882

2. Burface Modification of Mambranes, 10th Annual Membrane Technology Planning
Conferance, BCC Communications, Newton, MA, Octobasr, 15952

83 . Membranes Tailored for Aqueous Phase Baeparations, AIChE National Meeting,
Miami Beach, FL, November, 1852

84. Inorganio Separation Tachnelogy, Invited Lecture, Los Alamos National
Laboratory, MNovember, 1952

)
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