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Basic Information 

Author   TURI (Toxics Use Reduction Institute) 

Year Published  2006 

Chemical(s) of Focus Lead (Pb) & lead compounds (7439-92-1),Formaldehyde (50-00-0),Urea (57-
13-6),Perchloroethylene (tetrachloroethylene) (127-18-4),Hexavalent 
chromium (18540-29-9),Di-(2-ethylhexyl) phthalate (DEHP) (117-81-7) 

Alternatives Considered  Lead & lead compounds: 4,4 Isopropylidenediphenol (80-05-7); 
Aluminum (7429-90-5); Barium stearate (6865-35-6); Bismuth (7440-69-9); 
Calcium hydroxide (1305-62-0); Calcium silicate (1344-95-2); Copper (7440-
50-8); Iron powder (7439-89-6); Magnesium aluminum hydroxide carbonate 
hydrate (11097-59-9); Magnesium oxide (1309-48-4); Magnesium zinc 
aluminum hydroxide carbonate (169314-88-9); Polypropylene (9003-07-0); 
Quartz (14808-60-7); Steel (12597-69-2); Tin (7440-31-5); Titanium dioxide 
(13463-67-7); Tribasic lead sulfate (12202-17-4); Tungsten (7440-33-7); Zinc 
(7440-66-6); Zinc stearate (557-05-1) 

Formaldehyde: 2-Bromo-2-nitropropane-1 (bronopol) (52-51-7); Acetone 
(67-64-1); Aluminum oxide (1344-28-1); Aqueous solution of a cationic 
amine polymer -epichlorohydrin adduct; Calcium sulfate dihydrate (gypsum) 
(7778-18-9); Cellulose fiber (pulp) (9004-34-6); Copper compounds (7440-
50-8); Diazolidinyl Urea (78491-02-8); Dicalcium silicate (10034-77-2); 
Diethylene Glycol Phenol Ether (104-68-7); Epichlorohydrin (106-89-8); 
Ethylene glycol phenyl ether (122-99-6); Glutaraldehyde (111-30-8); 
Methylene Diisocyanate (101-68-8); Nickel (7440-02-0); Paraffin wax (8002-
74-2); Phenol (108-95-2); Polypropylene (9003-07-0); Portland cement 
(65997-15-1); Propylene Glycol (57-55-6); Sodium hydroxide (1310-73-2); 
Soy flour; Tetracalcium aluminoferrite (12068-35-8); Tri Sodium Citrate (68-
04-2); Tricalcium aluminate (12042-78-3); Tricalcium silicate (12168-85-3); 
Wood fibers; Zinc Sulfate (7733-02-0) 

Perchloroethylene: 1,1,1,3,3-pentafluorobutane (406-58-6); 2,3-
dihydrodecafluoropentane (138495-42-8); 2-Butoxy Ethanol (111-76-2); 2-
Butoxyethanol (111-76-2); Acetone (67-64-1); Alkyloxy polyethylene 
oxyethanol (84133-50-6); Aromatic Petroleum Distillates (64742-95-6); 
Azeotrope of substituted Aliaphatic Gylcol Tertiary Butyl Ether (132739-31-
2); C9-C12 hydrocarbons (64742-88-7); Decamethyl Cyclopentasiloxane 
(69430-24-6); Diethylene Glycol Monoethyl Ether (111-90-0); Dimethyl Ether 
(115-10-6); Dimethyloxypropane (77-76-9); D-Limonene (5989-27-5); 
Heptane (142-82-5); Hexa-methyldisiloxane (107-46-0); Isobutane (75-28-5); 
Kerosene (8008-20-6); Liquid carbon dioxide (124-38-9); Medium Aliphatic 
Petroleum Solvent (64742-47-8); Methanol (67-56-1); Methyl Esters of C16-
C18 and C18 Unsaturated Fatty Acids (67762-38-3); Nonyl Phenol Ethoxylate 
(9016-45-9); n-Propyl bromide (106-94-5); Orange Peel Oil Sweet Cold 



Pressed (8028-48-6); Petroleum Distillates (68551-15-5); Petroleum 
Sulfonate (78330-12-8); Poly dimethylsiloxane (63148-62-9); Propane (74-
98-6); Propanol, (2-methoxymethylethoxy) (34590-94-8); Propylene glycol 
(57-55-6); Refined Soybean Oil (8001-22-7); synthetic hydrocarbon (64742-
48-9); Toluene (108-88-3); Trans-1,2-dichloroethylene (156-60-5); Xylene 
(1330-20-7) 

Hexavalent chromium: Ammonium bromide (12124-97-9); Ammonium 
chloride (12125-02-9); Ammonium formate (540-69-2); Ammonium 
hydroxide (1336-21-6); Boric acid (10043-35-3); Butanedioic acid, sulfo-, 1,4-
bis(1,3-dimethylbutyl) ester, sodium salt (2373-38-8); Calcium carbonate 
(471-34-1); Calcium molybdate (7789-82-4); Chromic sulfate (10101-53-8); 
Cobalt (7440-48-4); Ethanol (64-17-5); hydrochloric acid (7647-01-0); Iron 
(7439-89-6); Nickel (7440-02-0); Potassium chloride (7447-40-7); Sodium 
sulfate (7757-82-6); Titanium (7440-32-6); Trivalent chromium Cr(III) (16065-
83-1); Tungsten carbide (12070-12-1); Zinc (7648-85-7); Zinc molybdate 
(61583-60-6); Zinc oxide (1314-13-2); Zinc phosphate (7779-90-0); Zirconium 
(7440-67-7) 

DEHP: 79A, di linear C7C9 adipate (68515-75-3); ATBC, o-acetyl tributyl 
citrate (77-90-7); BBP, butylbenzyl phthalate (85-68-7); BOP, butyl, 2-
ethylhexyl phthalate (85-69-8); BTHC, butryl trihexyl citrate (82469-79-2); 
DBP, dibutyl phthalate (84-74-2); DBS, dibutyl sebacate (109-43-3); DCP, 
di(2-normal-octyl) (aka capryl) (111-87-5); DDP, isodecyl, diphenyl 
phosphate (29761-21-5); DEGDB, diethylene glycol dibenzoate (120-55-8); 
DEHA, di ethylhexyl adipate (103-23-1); DEHPA, di (2-ethylhexyl) phosphate 
(298-07-7); DEHT, di (ethylhexyl) terephthalate (6422-86-2); DGD, diethyl 
glycol dibenzoate (27138-31-4); DHP, di(isohexyl) phthalate (68515-50-4); 
DIDA, diisodecyl adipate (27178-16-1); DIDP, diisodecyl phthalate (68515-
49-1); DIHP, di(isoheptyl) phthalate (71888-89-6); DINA, diisononyl adipate 
(33703-08-1); DINCH, di isononyl cyclohexane carboxylate (166412-78-8); 
DINP, di isononyl phthalate (68515-48-0); DIOA, di isooctyl adipate (1330-86-
5); DIOP, di(isooctyl) phthalate (27554-26-3); DITDP or DTDP, di-isotridecyl 
phthalate or ditridecyl phthalate (68515-47-9); DIUP, di(isoundecyl) 
phthalate (85507-79-5); DOS, dioctyl sebacate (122-62-3); DUP, diundecyl 
phthalate (3648-20-2); ESBO or ESO, epoxidised soybean oil (8013-07-8); 
NODTM, tri(n-C8, C10)trimellitate (68515-60-6); OET, 2-ethylhexyl epoxy 
tallate (61789-01-3); OTSA, o-toluene sulfonamide (88-19-7); TCP, tricresyl 
phosphate (1330-78-5); TEGDB, triethylene glycol dibenzoate (120-56-9); 
TINTM, tri(isononyl)trimellitate (53894-23-8); TIOTM, tri(isooctyl)trimellitate 
(27251-75-8); TOP, tri octyl phosphate (78-42-2); TOTM, tri ethylhexyl 
trimellitate (3319-31-1); TXIB, butane ester (2,2,4-trimethyl 1,3-
pentanedioldiisobutyrate) (6846-50-0) 

Sectors Lead: Ammunition for shooting ranges; Wheel weights; Fishing sinkers; Heat 
stabilizers for PVC wire & cable coatings 

Formaldehyde: Sanitary storage in barbering and cosmetology; Preserved 
educational specimens for dissection; Hardwood plywood and structural use 
building panels 



Perchloroethylene: Dry cleaning; Vapor degreasing; Automotive aerosols 

Hexavalent chromium: Decorative chromium electroplating of consumer 
and automotive products; Hard chromium electroplating of industrial 
components; Passivation of zinc plated parts and zinc galvanized steel 

DEHP: Resilient flooring; Medical devices for neonatal care (sheet and 
tubing); Wall coverings 

Technical Function Antiredeposition agent, Embalming agent, Cleaning agent, Heat stabilizer, 
Plasticizer 

 

Methodology 

Framework  TURI Alternatives Assessment Process 

Attributes Considered Chemical Hazard, Technical Feasibility, Cost/Benefits & Availability, Lifecycle 
Impacts 

Chemical Hazard Endpoints Human Health: Metabolites; Dermal absorption; Lethal dose 
concentration: Inhalation LC50, Oral LD50, Dermal LD50; Occupational 
exposure limits: IDLH, PEL, REL, TLV, Ceiling/ST; Irritation: Dermal, Ocular, 
Respiratory; Reference dose; Mutagenicity; Carcinogenicity; Skin 
sensitization; Reproductive & developmental toxicity; Target organ toxicity 

Environmental: Hazardous air pollutant; Water solubility; Density; Specific 
gravity; Vapor pressure; Henry's Law coefficient; Kd (soil sorption 
coefficient); KOC (adsorption coefficient); Log KOW (octanol-water partition 
coefficient); Persistence: Water, Soil, Sediment, Air; Bioaccumulation; 
Aquatic toxicity; Drinking water quality; Degradation products; Ozone 
depleting (ODC); Greenhouse gas 

Other Hazards: Flammability; Reactivity; Corrosivity; Flash point 

Tools Used to Assess Chemical Hazard PBT Profiler 

Other Tools Used Cannot be determined 

 

Goal, Summary, Findings, and Impact 

Purpose/Goal To: (1) develop a methodology for assessing alternatives; (2) involve 
stakeholders in setting priorities; (3) perform a full alternatives assessment 
for particular uses and alternatives for the five chemicals evaluating 
technical feasibility, economic feasibility, and potential environmental, 
health and safety impacts; (4) evaluate the economic influences that should 
be considered when adopting alternatives assessment strategies; and (5) 
produce an objective, transparent, and useful report for the Legislature, 
which will also be available to industry and the public. 

Report Summary This report provides information for 16 different use categories for five 
chemicals (lead, formaldehyde, perchloroethylene, hexavalent chromium, 



and DEHP), their uses in manufacturing, consumer products, and possible 
substitutes for their uses. The report identifies several alternatives for each 
chemical that were prioritized for assessment based on performance, 
availability, manufacturing location, environmental and human health and 
safety issues, global market effect, classes of similar alternatives, cost, and 
value to Massachusetts Stakeholders. In addition to information on potential 
hazards of the five chemicals and their substitutes, information on cost is 
also presented. All assessments compare technical/performance criteria, 
environmental criteria, human health criteria, and cost of the alternatives 
relative to that of the chemical of concern by using "better," "similar," 
"worse," or "unknown" designations. 

Key Findings/Impact At least one alternative was identified that was commercially available, was 
likely to meet the technical requirements of many users, and was likely to 
have reduced environmental and occupational health and safety impacts 
compared with the base chemical. Many of the alternatives have been less 
thoroughly studied than the base chemicals, however, so their actual 
environmental and occupational health and safety impacts are less well 
understood. The financial picture is mixed. Some alternatives clearly were 
cost-effective compared to the current process (e.g., salon drawer sanitizer 
elimination). Some involve significant capital costs for implementation but 
are likely to have positive net present values due to operating cost savings 
(e.g., high velocity oxy-fuel vapor deposition as a substitute for hard 
chromium electroplating). Some were clearly more expensive at this time 
(e.g., vapor degreasing solvent alternatives), and for many, particularly the 
emerging technologies, no cost conclusions could be reached due to a lack 
of information. There are also cases where the alternative is more expensive 
but the cost differential is unlikely to have a significant impact on 
consumers, businesses, or industry. 

  


