
1 

 
 

Chemical Substitution Resources 
 
Case Studies: 
1.  R. Lempert., P. Norling, C. Pernin, S. Resetar, S. Mahnovski, 2003, Appendix A 
Descriptions of the 25 Case Studies, Next Generation Environmental Technologies 
Benefits and Barriers accessed at 
http://www.rand.org/pubs/monograph_reports/MR1682/index.html  on 4/6/07. 
 
2.  U Mass Lowell’s Toxics Use Reduction Institute Five Chemicals Study, 2006, 
http://www.turi.org/home/press_center/press_releases/umass_lowell_s_toxics_use_reduct
ion_institute_five_chemicals_study_reveals_practical_alternatives_for_massachusetts_in
dustry_and_consumers  accessed on 4/6/07. 
 
3.  Aerosol Cleaner Use in Auto Repair, 2004, accessed at 
http://dhs.ca.gov/ohb/HESIS/aerosol.pdf  on 4/6/07. 
 
4.  n-Hexane Use in Vehicle Repair, 2001, accessed at 
http://www.dhs.ca.gov/ohb/HESIS/nhexane.pdf  on 4/6/07. 
 
5.  S. Parekh, R. Shukla, K. Vasu, 2007, Nitration of Aromatic Compounds without 
Using Sulphuric Acid, AICHE program. 
 
6.  B.Tulsi, Promising Results Challenge the Mindset That Green Cannot Be High 
Performing accessed at 
http://www.laboratoryequipment.com/ShowPR.aspx?PUBCODE=020&ACCT=2000000
100&ISSUE=0704&RELTYPE=FE&PRODCODE=00000000&PRODLETT=B&Comm
onCount=0 on 4/17/07. 
 
7.  Protecting Workers and Preventing Pollution in Auto Repair, 2004, Occupational 
Health Watch accessed at http://www.dhs.ca.gov/ohw3.pdf  on 4/6/07. 
 
8.  Using Safe Automotive Cleaners, 2005, Occupational Health Watch accessed at 
http://www.dhs.ca.gov/ohw4.pdf  on 4/6/07. 
 
Databases: 
1.  A.Naugle, D. Spencer, A. Merydith, Chemical Substitution Reference Database—A 
Tool for Today accessed at 
https://www.denix.osd.mil/denix/Public/Library/PRO97/97draft2.html  on 4/9/07. 
 
2.  EPA Green Chemistry Expert System accessed at 
http://www.epa.gov/greenchemistry/pubs/tools.html#expert  on 4/6/07. 
 
3.  Green Chemical Alternatives Purchasing Wizard accessed at 
http://web.mit.edu/environment/academic/purchasing.html  on 4/6/07. 

http://www.rand.org/pubs/monograph_reports/MR1682/index.html
http://www.turi.org/home/press_center/press_releases/umass_lowell_s_toxics_use_redu
http://dhs
http://www.dhs.ca.gov/ohb/HESIS/nhexane.pdf
http://www.laboratoryequipment.com/ShowPR.aspx?PUBCODE=020&ACCT=2000000
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http://www.dhs.ca.gov/ohw4.pdf
https://www.denix.osd.mil/denix/Public/Library/PRO97/97draft2.html
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http://web.mit.edu/environment/academic/purchasing.html
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4.  Department of California Hazard Evaluation System and Information Service (HESIS) 
accessed at www.dhs.ca.gov/ohb/HESIS/Default.htm  on 4/6/07. 
 
5. Hazardous Solvent Substitution Data System (HSSDS) accessed at 
http://es.epa.gov/ssds/ssds.html#sage  on 4/6/07. 
 
6.  K. Twitchell, N. Skinner, Hazardous Solvent Substitution Data System Tutorial, 1993, 
INEL. 
 
7.  Integrated Solvent Substitution Data System (ISSDS) accessed at 
http://es.epa.gov/issds/  on 4/6/07. 

www.dhs.ca.gov/ohb/HESIS/Default.htm
http://es.epa.gov/ssds/ssds.html#sage
http://es.epa.gov/issds/
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Articles and Books: 
 
1.  Advice on Chemical Substitution, Royal Society of Chemistry, accessed at 
http://www.rsc.org/AboutUs/News/RSCnews/AdviceOnChemicalSubstitution.asp  on 
4/5/07. 
 
2.  Alternatives to Chlorinated Solvents Solvent Substitution Options, Washington State 
Department of Ecology accessed at http://www.ecy.wa.gov/biblio/96420.html  on 4/6/07. 
 
3.  Clean Air Act Final Rule: Listing of Substitutes for Ozone-Depleting Substances, 40 
CFR Part 82 Subpart G Appendix O 
 
4.  Defense Logistics Agency, DLA, Environmental Products Catalog and Information 
accessed at http://www.dser.dla.mil/userweb/dscr/dleip/epinfo.htm  on 4/6/07. 
 
5.  EPA Environmentally Pollution Prevention Clearing House accessed at 
http://www.epa.gov/opptintr/library/ppicindex.htm  on 4/6/07. 
 
6.  EPA Ozone Depleting Substances Substitution List accessed at 
http://www.epa.gov/ozone/snap/lists/index.html  on 4/6/07. 
 
7.  EPA Presidential Green Chemistry Challenge accessed at 
http://www.epa.gov/greenchemistry/pubs/pgcc/presgcc.html  on 4/6/07. 
 
8.  Enviro$ense accessed at http://es.epa.gov  on 4/6/07. 
 
9.  Executive Order 13423 “Strengthening Federal Environmental, Energy, and 
Transportation Management, 2007 
 
10. Generic Solvent Substitutions accessed at 
http://web.mit.edu/environment/pdf/Generic_Solvent_Alternative_Guide.pdf  on 4/6/07. 
 
11. Green Chemicals Encouraging Toxic Use Reduction in Academic Laboratories 
accessed at http://web.mit.edu/environment/academic/green_chemicals.html  on 4/6/07. 
 
12. M. Wilson, D. Chia, B. Ehlers, 2006, Green Chemistry in California: A Framework 
for Leadership in Chemicals Policy and Innovation accessed at 
www.ucop.edu/cprc/greenchemistryrpt.pdf  on 4/6/07. 
 
13. A Guide to Greener Chemistry: Solvents accessed at 
http://web.mit.edu/environment/pdf/solvent_handout.pdf  on 4/6/07. 
 
14. A. Matlack, 2001, Introduction to Green Chemistry, New York: Marcel Dekker, Inc. 

http://www.rsc.org/AboutUs/News/RSCnews/AdviceOnChemicalSubstitution.asp
http://www.ecy.wa.gov/biblio/96420.html
http://www.dser.dla.mil/userweb/dscr/dleip/epinfo.htm
http://www.epa.gov/opptintr/library/ppicindex.htm
http://www.epa.gov/ozone/snap/lists/index.html
http://www.epa.gov/greenchemis
http://es.epa.gov
http://web.mit.edu/environment/pdf/Generic_Solvent_Alternative_Guide.pdf
http://web.mit.edu/environment/academic/green_chemicals.html
www.ucop.edu/cprc/greenchemistryrpt.pdf
http://web.mit.edu/environment/pdf/solvent_handout.pdf
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15. 2005 Practical Aspects of Chemical Substitution, Environmental Health and Safety 
Committee, Royal Society of Chemistry accessed at 
http://www.rsc.org/ScienceAndTechnology/Policy/EHSC?ChemicalSub.asp  on 4/6/07. 
 
16. J. Sherman, B. Chin, P. Huibers, R. Garacia-Valls, T. Hatton, 1998, Solvent 
Replacement for Green Processing, Environmental Health Perspectives Vol. 106 No. S1 
accessed at http://www.ehponline.org/members/1998/Suppl-1/253-271sherman/full.html  
on 4/6/07. 
 
17. J. Tiley, 1994, Solvent Substitution Methodology Using Multiattribute Utility Theory 
and the Analytical Hierarchichal Process accessed at 
http://stinet.dtic.mil/oai?$verb=getRecord&metadataPrefix=html&identifier=ADA28480
4  on 4/6/07. 
 
18. Solvent Substitution: Where to Find Information, Washington State Department of 
Ecology accessed at http://www.ecy.wa.gov/biblio/96420.html  on 4/6/07. 
 
19.  B. Thorpe, The Substitution Principle: How to Really Promote Safer Chemical Use, 
2005 
 
20. Toxic Use Reduction Institute accessed at http://www.cleanersolutions.org/  on 
4/6/07. 
 
21. Vendors with Alternative Solutions (EPA P2 List) accessed at 
http://es.epa.gov/vendors  on 4/6/07. 
 

http://www.rsc.org/ScienceAndTechnology/Policy/EHSC?ChemicalSub.asp
http://www.ehponline.org/members/1998/Suppl
http://stinet.dtic.mil/oai?$verb=getRecord&metadataPrefix=html&identifier=ADA28480
http://www.ecy.wa.gov/biblio/96420.html
http://www.cleanersolutions.org/
http://es.epa.gov/vend
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Chemical Specific Substitutions: 
 
Benzene Substitutions: 
J. Maul, J. Ostrowski, G. Ublacker, B. Linclau, D. Curran, 1999, Benzotrifluoride and 
Derivatives: Useful Solvents for Organic Synthesis and Fluorous Synthesis, Topics in 
Current Chemistry, 206, 79-106. 
 
N. Kon, 2002, Dibasic Ester: A Low Risk, Green Organic Solvent Alternative, American 
Chemical Society Symposium Series 819: Clean Solvents, p. 238-253. 
 
N. Galvez, et.al., 1996, Dimethoxyethane as an Alternative Solvent for Schmidt 
Reactions, Tetahedron, 52, 1609-1616. 
 
K. Betts, 2005, A Greener Route to Gold Nanoparticles, Environ. Sci. Technol. A-Pages, 
39(5), 104A-105A. 
 
P. Pandy, I. Pandy, 1997, Hydrophobic Effect on 1,3-Dipolar Cycloaddition Reactions, 
Tetrahedron Letters, 38(41), 7237-7240. 
 
Like Sugar for Poison: Glucose as a Substitute for Benzene, 1995, Environmental Health 
Perspectives, 103(6) accessed at http://www.ehponline.org/docs/1995/103-
6/innovations.html  on 4/6/07. 
 
J. Dunetz, R. Ciccolini, M. Froling, S. Paap, A. Allen, A. Holmes, J. Tester, R. 
Danheiser, 2005, Pictet-Spengler Reactions in Multiphasic Supercritical Carbon 
Dioxide/CO2-Expanded Liquid Media. In Situ Generation of Carbamates as a Strategy 
for Reactions of Amines in Supercritical Carbon Dioxide, Chemical Communications, 
35, 4465-4467. 
 
Preparation of Methyl 3-Nitrobenzoate accessed at 
http://www.alevelchemistry.co.uk/Module_4/HTML%20Files/esters_fats_and_oils/PREP
ARATION_OF_METHYL_3-NITROBENZOATE.htm  on 4/6/07. 
 
Femec. et.al. 1994, Solvent Replacement in the Synthesis of Persubstituted Hydroquinone 
Prepolymer Materials, Journal of Applied Polymer Science, 52, 501-505. 
 
C. Austin, et.al., 1983, Toluene as an Alternative to Benzene in the Woessner 
Determination of Hydroxyproline, J. Agric. Food Chem. 31(6), 1368-1369. 
 
Carbon Tetrachloride Substitutions: 
J. Maul, J. Ostrowski, G. Ublacker, B. Linclau, D. Curran, 1999, Benzotrifluoride and 
Derivatives: Useful Solvents for Organic Synthesis and Fluorous Synthesis, Topics in 
Current Chemistry, 206, 79-106. 
 
C. Amijs, G. van Kilnk, G. van Koten, 2003, Carbon Tetrachloride Free Benzylic 
Brominations of Methyl Aryl Halides, Green Chemistry 5(4), 470-474. 

http://www.ehponline.org/docs/1995/103
http://www.alevelchemistry.co.uk/Module_4/HTML%20Files/esters_fats_and_oils/PREP
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Femec. et.al. 1994, Solvent Replacement in the Synthesis of Persubstituted Hydroquinone 
Prepolymer Materials, Journal of Applied Polymer Science, 52, 501-505. 
 
 
Chloroform Substitutions: 
N. Galvez, et.al., 1996, Dimethoxyethane as an Alternative Solvent for Schmidt 
Reactions, Tetahedron, 52, 1609-1616. 
 
J. Burke, 1984, Part 2—The Hildebrand Solubility Parameter accessed at http://sul-
server-2.stanford.edu/byauth/burke/solpar/solpar2.html  on 4/6/07. 
 
S. Leadon, P. Cerutti, 1982, A Rapid and Mild Procedure for the Isolation of DNA from 
Mammalian Cells, Anal. Biochem., 120, 282-288. 
 
J. Longmire, K. Albright, A. Lewis, L. Meincke, C. Hildebrand, 1987, A Rapid and 
Simple Method for the Isolation of High Molecular Weight Cellular and Chromosome-
Specific DNA in Solution Without the Use of Organic Solvents, Nucleic Acids Res., 
15(2), 859. 
 
J. Sherman, B. Chin, P. Huibers, R. Garacia-Valls, T. Hatton, 1998, Solvent Replacement 
for Green Processing, Environmental Health Perspectives Vol. 106 No. S1 accessed at 
http://www.ehponline.org/members/1998/Suppl-1/253-271sherman/full.html  on 4/6/07. 
 
Chromium (VI) Substitutions: 
Alternatives to Chromic Acid Cleaning Solutions, 2006, Office of Environmental Health 
and Radiation Safety, University of Pennsylvania accessed  at 
http://www.ehrs.upenn.edu/resources/docs/waste/chromic_acid.pdf  on 4/6/07. 
 
R. Sheldon, I. Arends, G. ten Brink, A. Dijksman, 2002, Catalytic Oxidations of 
Alcohols, Acc. Chem. Res., 35(9), 774-781. 
 
UMass Lowell’s Toxics Use Reduction Institute Five Chemicals Study 
http://www.turi.org/home/press_center/press_releases/umass_lowell_s_toxics_use_reduct
ion_institute_five_chemicals_study_reveals_practical_alternatives_for_massachusetts_in
dustry_and_consumers  accessed on 4/6/07. 
 
D (2-ethylhexy)phthalate (DEHP) Substitutions: 
U Mass Lowell’s Toxics Use Reduction Institute Five Chemicals Study 
http://www.turi.org/home/press_center/press_releases/umass_lowell_s_toxics_use_reduct
ion_institute_five_chemicals_study_reveals_practical_alternatives_for_massachusetts_in
dustry_and_consumers  accessed on 4/6/07. 
 
 
 
 

http://sul
http://www.ehponline.org/members/1998/Suppl
http://www.ehrs.upenn.edu/resources/docs/waste/chromic_acid.pdf
http://www.turi.org/home/press_center/press_releases/umass_lowell_s_toxics_use_reduct
http://www.turi.org/home/press_center/press_releases/umass_lowell_s_toxics_use_reduct
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Diethyl Ether Substitutions: 
Butyl Diglyme as Grignard Solvent accessed at 
http://www.ferro.com/Our+Products/Fine+Chemicals/Products+and+Markets/Glymes/Bu
tyl+Diglyme+as+Grignard+Solvent.htm  on 4/6/07. 
 
D. Cott, et.al., 2005, Diels-Alder Reactions Between Maleic Anhydride and Furan 
Derivatives in Supercritical CO2, Green Chemistry, 7(2), 105-110. 
 
Freemantle, 1998, Designer Solvents—Ionic Liquids May Boost Clean Technology 
Development, Chem. Eng. News, 76, 32-37. 
 
L. Blanchard, D., Hancu, E. Beckman, J. Brennecke, 1999, Green Processing Using Ionic 
Liquids and CO2, Nature, 399, 28. 
 
G. Breton, C. Hughey, 1998, A Grignard-like Organic Reaction in Water, J. Chem. 
Educ., 75(1), 85. 
 
A. Matlack, 2001, Introduction to Green Chemistry, New York: Marcel Dekker, Inc., p. 
177. 
 
S. Budavari, M. O’Neil, A. Smith, P. Heckelman, eds., 1989, MTBE as safer alternative, 
The Merck Index, Rahway, NJ: Merck and Co. 
 
MTBE, often in mixtures with hexane, can be a safer chromatography or TLC solvent 
than diethyl ether http://www.jtbaker.com/techlib/documents/3983.html 
 
L. Muller, 1998, Two-phase Catalytic NBR Hydrogenation by RuHCl(CO)(PCy3)2 
Immobilized in 1-buty-3-methylimidazolium Tetrafluoroborate Molten Salt, 
Macromolecular Rapid Communications, 19(8), 409-411. 
 
J. Huddleston, R. Rogers, 1998, Room Temperature Ionic Liquids as Novel Media for 
‘Clean’ Liquid-Liquid Extraction, Chemical Communications, 16, 1765-1766. 
 
Formaldehyde Substitutions: 
F. Buzzetti, E. Di Salle, P. Lombardo, D. Offen, 1988, Chem. Abstr., 109, 110743. 
 
N. Boaz, B. Venepalli, 2001, Organic Process Research and Development, 5, 127-131. 
 
U Mass Lowell’s Toxics Use Reduction Institute Five Chemicals Study 
http://www.turi.org/home/press_center/press_releases/umass_lowell_s_toxics_use_reduct
ion_institute_five_chemicals_study_reveals_practical_alternatives_for_massachusetts_in
dustry_and_consumers  accessed on 4/6/07. 
 
 
 
 

http://www.jtbaker.com
http://www.turi.org/home/press_center/press_releases/umass_lowell_s_toxics_use_reduct
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Lead Substitutions: 
U Mass Lowell’s Toxics Use Reduction Institute Five Chemicals Study 
http://www.turi.org/home/press_center/press_releases/umass_lowell_s_toxics_use_reduct
ion_institute_five_chemicals_study_reveals_practical_alternatives_for_massachusetts_in
dustry_and_consumers  accessed on 4/6/07. 
 
Methylene Chloride Substitutions: 
S. Su, et.al., 1992, Alternative Extraction Solvent for EPA Determinations of Organic 
Compounds in Water, JTBaker.com Technical Library  (need an account to access) 
 
W. Neil, B. Venepalli, 2001, Applications of Diethoxymethane as a Versatile Process 
Solvent and Unique Reagent in Organic Synthesis, Org. Process Res. Dev., 5(2), 127-
131. 
 
J. Maul, J. Ostrowski, G. Ublacker, B. Linclau, D. Curran, 1999, Benzotrifluoride and 
Derivatives: Useful Solvents for Organic Synthesis and Fluorous Synthesis, Topics in 
Current Chemistry, 206, 79-106. 
 
Biochemical Substitutions in the Polymer Industry accessed at 
http://www.carbohydrateeconomy.org/library/admin/uploadedfiles/Biochemical_Substitu
tions_in_the_Polymer_Indus.html  on 4/6/07.  
 
DBE dibasic Esthers accessed at http://www.sustainable-
chemistry.com/download/IIB+Attnau.pdf  on 4/6/07. 
 
DBE: Solvents in Balance with the Environment accessed at http://dbe.invista.com  on 
4/6/07. 
 
B. Ranu, S. Dey, A. Hajra, 2003, A Highly Efficient Acylation of Alcohols, Amines, and 
Thiols Under Solvent-Free and Catalyst-Free Conditions, Green Chemistry, 5(1), 44-46. 
 
C. Wheeler, et.al., 2001, Ionic Liquids as Catalytic Green Solvents for Nucleophilic 
Displacement Reactions, Chemical Communications, 10, 887-888. 
 
A. Matlack, 2001, Introduction to Green Chemistry, New York: Marcel Dekker, Inc. 
 
S. Fukuoka, M. Kawamura, K. Komiya, M. Tojo, H. Hachiya, K. Hasegawa, M. 
Aminaka, H. Okamoto, I. Fukawa, S. Konno, 2003, A Novel Non-Phosgene 
Polycarbonate Production Process Using By-Product CO2 As Starting Material, Green 
Chemistry, 5(5), 497-507. 
 
J. Klijn, J. Enberts, 2005, Organic Chemistry: Fast Reactions ‘On Water’, Nature, 438, 
746-747. 
 

http://www.turi.org/home/press_center/press_releases/umass_lowell_s_toxics_use_reduct
http://www.carbohydrateeconomy.org/library/admin/uploadedfiles/Biochemical_Substitu
http://www.sustainable
http://dbe.invista.com
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Ranu, et.al., 2002, A Practical and Green Approach Towards Synthesis of 
Dihydrophyrimidinones Without any Solvent or Catalyst, Organic Process Research and 
Development, 6(6), 817-118. 
 
W. Lettner, 1999, Reactions in Supercritical Carbon Dioxide, Topics in Current 
Chemistry, 206, 107-132. 
 
S. De, R. Gibbs, 2005, Ruthenium(III) Chlroide-Catalyzed One-Pot Synthesis of 3,4-
Dihydropyrimidin-2-(1H)-ones Under Solvent-Free Conditions, 2006, Synthesis, 11-
1748-1750. 
 
J. Sherman, B. Chin, P. Huibers, R. Garacia-Valls, T. Hatton, 1998, Solvent Replacement 
for Green Processing, Environmental Health Perspectives Vol. 106 No. S1 accessed at 
http://www.ehponline.org/members/1998/Suppl-1/253-271sherman/full.html  on 4/6/07. 
 
U. Lindstrom, 2002, Stereo-selective Organic Reactions in Water, Chem. Rev., 102(8), 
2751-2772. 
 
Supercritical Way to Remove Caffeine accessed at 
http://www.cheresources.com/decaf.shtml  on 4/6/07. 
 
Perchloroethylene (PCE) Substitutions: 
U Mass Lowell’s Toxics Use Reduction Institute Five Chemicals Study 
http://www.turi.org/home/press_center/press_releases/umass_lowell_s_toxics_use_reduct
ion_institute_five_chemicals_study_reveals_practical_alternatives_for_massachusetts_in
dustry_and_consumers  accessed on 4/6/07. 
 
Picric Acid/Bouin’s Fluid Substitutions: 
P. Ashbrook, T. Houts, 2003, Picric Acid, Chemical Health and Safety, 10(3), 27. 
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