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Environmental Assessment for a Color Additive 
Petition for 8ismuth Citrate 

Executive Summary 

The proposed envlronrnental assessment for a color addltlve petrtlon for bismuth 
c~trateIS proposed at a level not to exceed 2 0% by weight of the finished 
product This petltlon proposes the revlston of Part 73 ("Listing of color additives 
exempt from certrflcatlonn), Subpart C ("Cosrnet~cs") of the Food and Drug 
Administration's regulations which prov~des a listing for the color add~tlve bismuth 
citrate The color additive is currently for use In harr dyes, at a level not to exceed 
0 5% by welght of the flnlshed product 

USE 

A small amount of the hair creme containing b~smuth citrate IS applied to clean, 
dry halr, by hand on a daily basis for the first 2-3 weeks untrl the desired harr 
color is achreved Once the color IS achieved, applicatron is reduced to one or 
two applicat~ons per week Excess halr dye will be washed off durrng normal hair 
clean~ng and rlnsrng Also, some halr will also be removed from either normal 
exfohatron or from hair removal by hair cuts and shaving 

RESULTS 

Based on the halr dye sales over the last seven years (Combe, Inc , 2007), the 
maxlmum amount of total brsmuth cltrate that could annually enter wastewater or 
landfllfs IS 4,643 5 kg Slnce the molecular weight of blsrnuth citrate is 398 g/mol 
and that for blsmuth is 209 glmol, then the percentage of blsmuth IS 52.5% 
Therefore the total amount of bismuth metal potentially entering both wastewater 
and/or landfills each year IS 2,437 8 kg or approximately 2.687 tons (Source' 
Combe, 2007) Based on the annual U S consumption of 2,280 tons, the 
Increased percentage of b~smuth citrate in harr dye manufactured by Combe 
would correspond to a rnaxtmum of about 0 12% of the total bismuth used In the 
country Distnbuted across the U S , th~swould result rn a non-measureable and 
insrgnlflcant Increase In environmental concentrat~ons in landfills, solls and 
waters 

ASSESSMENT 

The use and disposal of the subject color additive are not expected to threaten a 
violation of applicable laws and regulations, e g , the Environmental Protect~on 
Agency's regulatrons In 40 CFR parts 60 and 258 because, as drscussed in this 
petrtlon, only very small quantltres of addltlonal substances will be rntroduced rnto 
the environment as a result of its use and dlsposat 
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Environmental Assessment for a Color Additive 
Petition for Bismuth Citrate 

7. Date: 27 August 2007 

2. Name of Sponsor: Combe, Inc. 

3. Address: 1101 Westchester Avenue 
White Plains, NY 10604 

4. Description of the proposed action: 

a. Requested action: 

The proposed envrronmental assessment for a color addrtlve petition for brsmuth 
crtrate IS proposed at a level not to exceed 2 0% by weight of the flnlshed 
product Thls petltion proposes the revlsion of Part 73 ("Listing of color add~tives 
exempt from certification"), Subpart C ("Cosmetics") of the Food and Drug 
Adm~n~stration'sregulations which provides a llstlng for the color additlve blsrnuth 
c~trate The color addltrve 1s currentty for use In halr dyes, at a level not to exceed 
0.5% by weight of the f~nlshed product 

b. Need for action: 

The color addltlve IS Intended to Impart color to progressive halr dyes Blsmuth 
citrate IS useful In produang shades of brown color, whlch IS of special 
Importance In progressive harr dyes Intended to mask graying harr 

c. Locations of useldisposal: 

Bismuth cltrate wtll be wldely used and d~sposed of in a pattern correspond~ng to 
the national poputatlon denslty The expected routes of dlsposal of hair dyes that 
contaln bismuth citrate Include enterlng publ~cly owned wastewater treatment 
plants when consumers wash the excess product off after use, as well as 
dlsposal of discarded halr dye containers rnto munrc~pal solid waste (MSW) 
enterlng landfills and ~nclnerators 

5. Identification of chemical substance that is the subject of the proposed action: 

The chemlcal that IS the subject of th~s pet~tlonIS b~smuthcltrate, CAS # 813-93-4, a 
white powder w~tha molecular we~ghtof 398 09 glmok Btsmuth citrate rs a 
synthetically prepared crystalline salt of blsmuth and c~trlc ac~d, conslstrng prrnclpally of 
B1CgH507 
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A typical structural formula IS represented below (F~gure I )  

Bi' 

F~gure1 Brsmuth citrate (ChemF~nder com) 

B1(t11) c~trate compounds have complex structures, conta~n~ng chams, sheets and other 
networks, and as a result many are labeled collo~ds (Sadler and Guo 1998). 

6. lntroductlon of substances into the environment: 

Asato et al (1991) found that compounds contarn~ng Bl(ll1) and cltrate partlcrpated In 
raprd llgand exchange at low pH (<7), wh~leat high pH the c~trates are "hardly 
coord~natedto BI(III) " They also report that h~gh solubility only occurs under bas~c 
conditions, and both coordlnated and uncoord~nated c~tratescan be detected In sotutrons 
of h~gh concentrations (Asato et al 1991) 

Blsmufh compounds have a wlde varlety of uses in med~clne, cosmetics, and as 
sem~conductor dopants (Bentley and Chasteen 2002). Accord~ng to USGS (2006), In 
2005 the global production of blsmuth was est~mated at above 4,000 tons, and U S 
consumption was about 2,280 tons Up to 2.3 mglkg of bismuth can be found rn the 
waste from coal lnclneratlon, and brsmuth concentrations In 011can be as hrgh as 04 
mglkg (Kjolholt 2003). Wastewater and solld waste concentrations of b~smuth are the 
result of the use and dlsposal of cosrnet~cs, chem~cals, and pharmaceuttcals 

a. lntroduction of substances into the environment as a result of 

manufacture: 


Under 21 CFR part 25 40(a), an environmental assessment ordlnar~ly should 
focus on relevant envrronmental Issues relating to the use and d~sposals from 
use, rather than the production, of FDA-regulated art~cles Moreover, to the best 
of our knowledge, no extraord~nary circumstances pertain to the manufacture of 
bismuth c~trate Llttle or no ~ntroduct~on of substances Into the env~ronment w~l l  
result from the manufacture of ha~r dyes because blsmuth citrate IS almost 
completely incorporated tnto the hair dyes and essentially all is expected to 
remain w~th this mater~al throughout the use of the product 

b. lntroduction of substances into the environment as a result of use: 

Release of bismuth crtrate from use of halr dyes contalnrng thls compound IS 

expected to occur natlonw~de through two maln pathways 1) bismuth cltrate may 
enter wastewater treatment plants when consumers, In the course of normal 
bathrng and ha~r washing, wash the excess product off following use, 2) B~smuth 
crtrate contarned In e~ther unused portlons of halr dyes or in empty bottles which 
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ult~matelyare deposlted in munlc~pal solid waste landfills or perhaps combusted 
as a result of the dtsposal of product containers Alternately, blsmuth attached to 
d~scardedhair (from cuttlng or from solid wastes deposited from wastewater 
operations) w111 also be deposlted tn landfllls B~smuthcitrate released from the 
use of the product is expected to be distributed widely across the Unlted States 
In patterns corresponding to national population dens~ty. 

DESCRIPl-ION OF USE 

A small amount of the halr creme containing bismuth cltrate IS appl~edto clean, 
dry halr, by hand on a dally bass for the flrst 2-3 weeks until the deslred halr 
color is ach~eved Once the color IS achieved, appllcatlon is reduced to one or 
two applications per week Excess ha~r dye will be washed off durlng normal ha~r 
cleanlng and rins~ng. Also, some hair will also be removed from either normal 
exfol~ationor from hair removal by ha~r cuts and shavlng 

Oxidation of b~smuth citrate adhered to the halr shaft produces the deslred color 
In progressive haw dyes Potentially hazardous decomposrt~on products of 

. 	brsmuth citrate could ~nclude, carbon monoxide, carbon d~oxlde, and blsmuth 
oxides (MSDS) However, these reactions are likely to be mlnimal wlth b~smuth 
cltrate In haw dye products as currently utillzed since concentratlons In halr dye 
are small and react~ons as described above are not l~kely to occur durlng product 
usage 

Based on the halr dye sales over the last seven years (Combe, Inc., 2007), the 
rnaxlmum amount of total bismuth citrate that could annually enter wastewater or 
landfllls IS 4,643 5 kg Slnce the molecular we~ght of blsmuth cltrate is 398 glmol 
and that for blsmuth is 209 glrnol, then the percentage of blsmuth IS 52 5% 
Therefore the total amount of bismuth metal potentially enterrng both wastewater 
andlor landfllls each year 1s 2,437 8 kg or approximately 2 687 tons (Source 
Combe, 2007) Based on the annual U S consumption of 2,280 tons, the 
increased percentage of blsmuth cltrate rn halr dye manufactured by Cornbe 
would correspond to a maximum of about 0.12 % of the total bismuth used In the 
country. Drstributed across the U S , thls would result in a non-measureable and 
rnslgnlf~cant increase In environmental concentratlons in landf~lls, soils and 
waters 

c. Introduction of substances into the environment as a result of disposal: 

I.Landfills: 

D~sposalof halr dyes, contalnlng bismuth atrate, 1s expected to occur natlonw~de 
with the halr dyes ult~mately being deposlted In munlc~pal sol~dwaste landfills or 
combusted as a result of the dlsposal of product contamers In a 2002 report 
submitted to the Australian National Occupational Health and Safety 
Commission, a ha~r dye manufacturer est~mated that "up to 2 % of the finished 
dye product wrll remaln In the bottles or tubes after appl~catron to halt" (Cosrnettc 
Products, Ltd 2002) Applylng the same estlmate to hair dye contaln~ng bismuth 
c~trate,rt IS estimated that on an annual basis 48 77 kg of bismuth will remain In 
the bottles or tubes and end up In mun~clpal solld waste (2 percent of total 
bismuth used In manufacture or 02 X 2,487 6kg = 48 8 kg) Some additronal HI382 
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non-measureable quant~ty of bismuth w~ll enter the landfill by d~sposal of human 
ha~rIn either garbage d~sposal or d~sposed solids from wastewater. The 
rerna~nder of the bismuth or 2,389 65 (2,487.6 kg -48.8 kg = 2,389 7 kg) of 
bismuth w~ll enter wastewater through e~ther the rinsing of excess product during 
hair dye applications or from hair losses to the treatment system. Since much of 
the sol~d wastes generated from wastewater fac~iitres ends up in landfills, a 
conservative assumpt~on is that all of the b~smuth contalned In the product w~l l  
ult~rnately end up be~ng d~sposed In tandf~lls Thus we can conservat~vely 
est~matethat the majority of blsmuth wrll frnd ~ t s  way to landf~lls 

As mentioned In sect~on 6.b above, based on the annual use of b~smuth 
nat~onw~de(2,280 Tons), the rnaxlmum percentage of blsmuth d~sposal In 
landfills attr~buted to the blsmuth from ha~r dyes would be less than 0.12% 
Based on the regulat~ons of the Environmental Protect~on Agency (EPA), In 40 
CFR part 259, governing mun~cipal solid waste landfills, dlsposal of th~s 
concentrat~on of b~smuth would not exceed regulatory lrrn~ts 

2. Combustion: 

The color addltrve that is the subject of this petit~on a composed of carbon, 
hydrogen, and oxygen compounds commonly found In nature and In mun~cipal 
sol~dwaste (MSW) and bismuth an element commonly found In nature The 
complete cornbust~on of these compounds will produce carbon dioxide, water 
and lnsoluable blsmuth oxides (MSDS; Bismuth C~trate, Sc~encelabs com) 
Because the market volume of bismuth c~trate to be used in hair dyes is a small 
fract~on(012%) of the bismuth generated and d~sposed of In the United States 
and because brsmuth c~trate will replace and compete w~th mater~als (see s~m~lar 
Format Item 9) addlng the ha~r dyes to waste that is combusted will not alter 
s~gnrf~cantly waste combustors. Because of the low the emlsslons from mun~c~pal 
levels of combustlon products contain~ng bismuth from this product, and when 
compared to the amounts currently generated by mun~cipal waste combustors, 
the combustlon of harr dyes conta~n~ng blsmuth crtrate will result in an 
insignifcant Increase and therefore will not cause munic~pal waste combustors to 
threaten a v~olat~on of applicable ernlssions laws and regulatrons, I e , 40 CFR 
part 60 16, Priority llsted pollutants 

3. Publicly owned treatment works: 

Of thls material, most will end up in assoc~ated sludges (due to precipitation) and 
waste solids (from f~lter screens) and ult~mately end up in landfills. Applrcable 
laws and regulations, ~ncludtng 40 CFR part 60 and relevant state and local laws, 
regulate the d~sposal of sludge In a manner that w~l l  mlnlmrze lntroduct~on Into the 
envrronrnent Based on the l~terature revlew of the fate of bismuth, and the low 
levels of bismuth contained In the waste stream from haw dyes, thls act~on will 
not result in any dlsrupt~on of sewage treatment plant operat~ons or pollutton 
control functions 

7. Fate of substances released into the environment 

a. Physicallchemical properties: 

-

fipert EnvrronmentolAssessment 7 CBI-07 30 01 
Cornbe,Inc Wh~tePlarns, NY FDA Flnal 



Environmental Assessment for a Color Additive 

Water solubility - slightly soluble In cold or hot water, sllghtly soluble In alcohol, 
soluble rn NH,OH (CRC Handbook) Soluble salts of bismuth form ~nsoluble 
basrc salts on the addltion of water (CRC Handbook) Cltrate salts of bismuth 
are "uniquely water soluble at high pH wrth avoidance of hydrolysis, which 
typically gives 810 for other salts" (Brland 1999). The speciflc gravlty of bismuth 
citrate is 3 458 (water = 1). 

b. Environmental depletion mechanisms: 

Aeroblc and anaeroblc blodegradatlon - Hazardous short term biodegradation 
products are not lrkely However, long term degradatlon products may arrse. 
The products of degradatlon can be more toxic than elemental blsrnuth given its 
relatively low toxiclty (www.sc~encelab corn MSDS) and llttle IS known about its 
depletion mechanisms. 

8. Environmental effects of released substances: 

Bismuth compounds show relat~vely low toxicity when compared to many other heavy 
metal compounds, though it has physlcal properties that are s~milar to lead (Fetdman et 
al 1999) Pharmaceutical products (e g., bismuth subatrate, subnltrate, and 
subsalicylate) and brsmuth trichloride (a by-product of munlclpal waste incineration) have 
low toxlcltles In humans, most likely due to their low intestlnal absorption rate (<I %) 
(Feldman et al 1999) Llpophllic and volatile blsmuth compounds l~ke tr~rnethylblsmuth 
have toxlc effects on animals rn hrgh doses The measured concentratlon of 
trlmethylblsrnuth In landfill and sewage gases is four orders of magnitude lower than 
toxic doses (Feldman et al 1999) Measured toxtcity levels were not available directly for 
b~smuthcrtrate 

Fate In Wastewater Treatment Works 

Volatlle methyl and hydrlde derivatives of metals and metalloids, including 
trrmethylbismuth, are documented rn gases produced by microorgan~sms such as 
methanogenlc archaea, sulfate-reducing bacteria, and peptolytlc bacterium ~n 
anaeroblc wastewater treatment facil~ties (Dopp et al 2004, Bentley and 
Chasteen 2002, Dodge and Wackett 2005, Mlchalke 2000) Mlchalke (2000) 
conducted experiments wlth incubated anaeroblc sewage sludge and found that 
'the content of volatlle metal(loid) derivatives In the headspace . does not 
correlate wlth the concentrat~ons of the respective metal(lold)s In the sewage 
sludge " He found that the volatile compound tnmethylbisrnuth was highly 
concentrated In the headspace gas, but of low concentratlon In the sewage 
sludge relatlve to other elements such as tin and arsenic, and suggested that 
b~srnuthmay be more blo-available to microbes or more susceptible to 
volatil~zat~on(Mlchalke 2000) 

The 0 12% increase rn b~smuth disposed of due to the proposed actlon will not 
change the reactions or processes rn wastewater facllltles 

Fate In Landf~lls 
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Under anaerob~c, and sometimes aerob~c, conditions in geogenrc and 
anthropogen~c systems, metals and metalloids can be subject to blomethylatlon 
(Dopp et al 2004, Bentley and Chasteen 2002) According to Dopp et a1 (2004), 
"biomethylation is thought to be an enzymat~cally controlled, stepwise methyl 
transfer to the metal(loid) ion via partly methylated species (iontc, water soluble), 
eventually leading to fully methylated species (neutral, volatile), because of thelr 
hydrophobic nature, rnethylated products can accumulate In the food chain " 
Metal(lold)organic compounds have been documented to adversely affect 
animals and humans, though the mechanlsrns of affect at the cellular level are 
not well-studled (Dopp et al 2004) Naturally occurring concentrations of 
metal(lotd)organic compounds are In the range of nanograms per cub~c meter of 
gas, lrter of water, or kilogram of solld materlal (soil, sediment, waste, biological 
samples), and while h~gher concentrations in the range of micrograms may be 
found in habltats such as wetlands, higher concentrations typically indicate 
anthropogenlc inputs (Dopp et al2004) 

Methylated blsmuth species, such as trimethylbisrnuth, have been documented In 
gases from landfills and sewage, and in anaerob~c sediments (Bentley and 
Chasteen 2002) Bentley and Chasteen (2002) estimated that 30 to 4980 kg of 
trimethylbisrnuth a generated on a worldwide annual bass 

Bismuth citrate hair dye container disposal and dlsposal of halr contaln~ng 
adhered blsmuth, w~ll  result In a 0 0024% (0 12% Increase in bismuth citrate x 
2% product in container) Increase in bismuth loading, and will result tn a 
concentration increase which cannot be measured using routine analytical 
methods 

The use and dlsposal of the subject color addltive are not expected to threaten a 
violation of applicable laws and regulations, e.g , the Environmental Protection Agency's 
regulat~ons In 40 CFR parts 60 and 258 because, as dtscussed under Format Item 6 
above, only very small quantities of substances will be introduced into the environment 
as a result of its use and dlsposal 

Use of resources and energy 

The proposed use of the subject substance will not have a significant impact on 
resources because bismuth citrate will replace another color addltive currently regulated 
for use In halr dyes 

Mitigation measures 

No potentla1 adverse envlronmental impacts are rdentiifled for the proposed actlon, 
therefore, mitigation measures need not be discussed 

Alternatives to the proposed action: 

Because no envlronmental impacts can be attributed to the proposed actlons, no 
alternatives need be considered or discussed 
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Material Safety Data Sheet 

Bismuth citrate MSDS 


1 I
Product Narne: Bismuth atrate Contact Information: 

I Catalog Codes: SLB2278, SLB3778 ScienceIab.com, Inc. 
14025 Smlth Rd 


CAS#: 81 3-93-4 Houston, Texas 77396 


US Sales 1-800-901-7247 
RTECS: Not available International Sales: 1-281 -441-4400 

TSCA: TSCA 8(b) inventory No products were found Order Onllne SclenceLab corn 

CI#: Not avallable CHEMTREC (24HR Emergency Telephone), call: 

1-800-424-9300 


Synonym: 

International CHEMTREC, call: 1-703-527-3887 


Chemical Name: Not avallable 

For non-emergency assistance, call: 1-281 -441 -4400 

%emical Formula: C6H56107 

-1 Composition: 

Name I CAS # % by Weight 

Blsmuth cltrate * / 813-93-4 100 

I To~lcologicsl Data on ingredients: Bismuth citrate LD50 Not available. LC50 Not available 1 

Potential Acute Health Effects: Hazardous In case of lngesbon Slightly hazardous In case of eye contact (~mtant), of 

~nhalatlon. 


Potential Chronic Health Effects: 

Hazardous In case of ingestton 

Sl~ghtly hazardous in case of eye contact (Irritant), of lnhalatlon 

CARCINOGENIC EFFECTS. Not avallable 

MUTAGENIC EFFECTS. Not ava~table 

TERATOGENIC EFFECTS. Not avallable BEST ORIGINAL COPY 

DEVELOPMENTAL TOXICITY Not avallable 

The substance a toxlc to kldneys, liver. 

Repeated or prolonged exposure to the substance can produce target organs damage 


http:ScienceIab.com


Eye Contact: 

Check for and remove any contact lenses In case of contact: ~mmed~ately 
flush eyes with plenty of water for at 

-ast 15 minutes Cold water may be used. Get medical attent~on ~f ~rrrtabon occurs 


Skin Contact: 

In case of contact, lrnmed~ately flush sk~n wlth plenty of water. Remove contaminated clothlng and shoes. Cold 

water may be used-wash clothrng before reuse. Thoroughly clean shoes before reuse Get medrcal attention 


Serious Skin Contact: Not ava~lable. 

Inhalation: 

If inhaled, remove to fresh air If not breathing, glve artlficlal resplratlon If breathing IS dlfflcult, give oxygen Get 

medlcal attent~on 


Serious Inhalation: Not ava~lable 

Ingestion: 

Do NOT Induce vomitlng unless drrected to do so by med~calpersonnel. Never glve anythtng by mouth to an 

unconscious person If large quantibes of thls mater~al are swallowed, call a physlc~anirnmedlately. Loosen tlght 

clothlng such as a collar, tle, belt or waistband 


Serious Ingest~on: Not ava~lable. 

Flammability of the Product: May be combustibie at h~gh temperature.II Auto-Ignition Temperature: Not avarlable. 

I Flash Points: Not avallable 

I ammable Limits: Not avallable 

1 Products of Combustion: These products are carbon ox~des (GO.C02) 

I Fire Hazards in Presence of Various Substances: Not ava~lable 

Explosion Hazards in Presence of Various Substances: 

Rlsks of explos~on of the product In presence of mechanical Impact Not available 

Rlsks of explosion of the product inpresence of statrc dwharge Not available 


Fire Fighting Media and Instructions: 

SMALL FIRE: Use DRY chemlcal powder 

LARGE FIRE Use water spray, fog or foam Do not use water jet. 


Special Remarks on Fire Hazards: Not available 
BEST ORIGINAL COPY 

Special Remarks on Explosion Hazards: Not available 

Small Spill: 

Use appropriate tools to put the sp~lled solld rn a convenient waste disposal contalner Finish cleanlng by 

spreadrng water on the contarnmated surface and d~spose of according to local and regional authority 

requirements 


Large Spill: 

? a shovel to put the mater~al into a convenlent waste d~sposal conta~ner Fln~sh cleanlng by spreading water 

the contammated surface and allow to evacuate through the sandary system 




1 Drecautions: 
3ep away from heat Keep away from sources of lgnltron Empty contalners pose a frre risk, evaporate the 

I ,esidue under a fume hood Ground all equipment containing rnatenal. Do not breathe dust 

1 Storage: Keep container t~ghtly closed Keep container In a cool, well-vent~lated area 

Engineering Controls: 
Use process enclosures, local exhaust vent~lahon, or other engineering controls to keep airborne levels below 
recommended exposure limits If user operations generate dust, fume or mist, use ventllatlon to keep exposure to 
a~rbornecontamrnants below the exposure lim~t 

Personal Protection: Safety glasses Lab coat. 

Personal Protection inCase of a Large Spill: 
Splash goggles Full sutt Boots Gloves Suggested protectwe clothing mtght not be sufficient, consult a 
specialist BEFORE handlrng this product 

Exposure Limits: Not ava~lable 

I
I Physlcal state and appearance: Sol~d (crystaGe sohd ) 

Odor: Not ava~lable 

wte: Not avallable 

I Molecular Weight: 398 09 glrnole 

Color: White 

pH (1% solnhater): Not ava~lable 

Balling Point: Not available. 

Melting Point: Decomposes 

Critical Temperature: Not available 

Specific Gravity: 3 458 (Water = 1) 

Vapor Pressure: Not appllcabte 

Vapor Density: Not available 

Volatility: Not ava~lable 

Odor Threshold: Not ava~lable 

WaterIOil Dist. Coeff.: Not available 

lonicity (in Water): Not available 

Vspersion Propert~es: See s o ~ u b ~ ~ ~ t y  BEST OIUGTNAL COPYtn water. 

I solubility: Partialty soluble In cold water 



-.--- --

Stability: The product IS stable. 


.istability Temperature: Not available. 

t -I Conditions of lnstabllity: Not avalable. 


I lncornpatlbility with various substances: Not ava~labla. 


I Corrosivity: Non-corrosive In presence of glass 


Special Remarks on Reactivity: Not available. 

Special Remarks on Corrosivity: Not avallable 

) Polymerization: W~ll not occur, 

Routes of Entry: Ingestton 

Toxicity to Animals: 

LD50: Not available 

LC50: Not available 


I Chronic Effects on Humans: Causes damage to the following organs kldneys, liver 

I Other Toxic Efl ects on Humans: 

Hazardous In case of lngestlon 


I 
"Ilghtly hazardous In case of ~nhalatlon 


Special Remarks on Toxicity to Animals: Not avatlable. 


Special Remarks on Chronic Effects on Humans: 

Due to the presence of dark llne on gums, chronlc bismuth toxlclty may cornpllcate d~agnosls of chronlc lead 

toxlclty. 


Special Remarks on other Toxic Effects on Humans: Not avallable 


Ecotoxiclty: Not avallable 


BOD5 and COD: Not available 


Products of Biodegradation: 

Poss~blyhazardous short term degradatlon products are not I~kely. However, long term degradatlon products may 

arlse 


Toxicity of the Products of Biodegradation: The products of degradatlon are more tox~c 


Special Remarks on the Products of Biodegradation: Not avallable. 


I 'afaste Disposal: 
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b<~lassification: Not a DOT controlled material (United States). 

I 
.dentification: Not applicable. 


Special Provisions for Transport: Not appl~cable. 


Federal and State Regulations: No products were found. 


Other Regulations: OSHA Hazardous by defln~t~on 
of Hazard Cornmunlcatlon Standard (29 CFR 191 0 1200). 

Other Classifications: 

WHMIS (Canada): Not controlled under WHMIS (Canada) 

DSCL (EEC): 

Thls product IS not class~fred according 

to the EU regulations 


HMIS (U.S.A.): 


Health Hazard: 1 


Fire Hazard: 1 


Reactnity: 0 


mersonal Protection: a 


~Jational Fire Protection Association (U.S.A.): 

Health: 1 

Flammability: 1 

Reactivity: 0 

Specific hazard: 

Protective Equipment: 

Not applicable 

Lab coat 

Not appl~cable 

Safety glasses 


( Other Special Considerations: Not ava~lable 

I
1 Created 101Wl2WS04 23 PM 

Last Updated: 10109/2005 04 23 PM 
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2 mformat~on above IS belreved to be accurate and represents the best ~nforrnat~on However, we currently avarlable to us 



make no warranty of merchantability or any other warranty, express or rmplied, w~th respect to such mformation, and we 
assume no Ilabilrty resultrng from rfs use. Users should make their own nvestrgetions to determine the suitability of the 

,fortnabon for their pattrcular purposes. In no event shall Sc1enceLab.com be /!able for any claims, losses, or damages of any 
~irdparty or for lost profits or any specla1 lndlrect ~ncrdental, consequential or exemplary damages, howsoever arislng, even 

if Sc1enceLab.com has been advised of the posstbilrty of such damages 


