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The basic text of +this document contains the draft technical standard
approved by the Joint Review Committee of +the NIOSH/0SHA Standaxrds

Completion Preogram and the supporting documentation £for the substance
CARBON BLACK.

The SCP draft technical standards are recommendations to the Department of
Labor for its consideration in rulemaking and have no legal status until

final rules have been promulgated by that agency. This draft standaxd is
provided for your information only.

The References and Sources, Respirator Table Documentation and Uses/Exposure
and Control Documentation are the working documents used by the various SCP
working groups during the development of the draft technical standarxd and
serve as the technical foundation for the standard. The c¢lassification for
each substance and the regulatory statements were derived following a
decision logic established for the various sections of the standard.
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(a} Definitions. (1) "Permissible exposure" wmeans exposure of employees
to airborne congentrations of garbon black not in excess of 3.5 milligrans
- per cubic metex (mgsM3) (as total dust) averaged over an eight-hour work
! shift (time weighted average), as stated in % 1910.1000, Tabhle Z-1.

(2) MAction level™ means oné—half of the peérmissible exposure fox carbon
. black averaged over an eight-hour work shift.
4 (b) Initial determination zsnd exposure mesgsuremenkt. (1) Fach employer who

has a place of employment in which <¢arbon black is released into the
workplace air shall determine if thexre is any possibkility that any employee
may be enposed to alrboxne concentrations of <c¢arbon black above the
permissible level. The dinitial determination shall be made each time there
is & chdnge in produdition, process, or control nmedsures which may result in
ah increase in airborne c¢oncentrations of caxrbon black.

(2) R written récord of the initial determination shall be made and shall
gontain at least the following information:

(i) Any dinformation, observations, ox c¢alculations which may indicate
employee exnposure to carbon black;

(i1i) Any measuxrements of carbeorn hlack talken; _

(iii) Any emplovee complaints of symptoms which may be attributable to
exposure to carbon black; and '

{iv) Date of dinitial determination, work being performed at the time,
joeation within werk site, and employees considered.
~ (3) If the employer determines that any emplovee may be exposed to carbon
N black above the permissihle exposure, the exposure of the employee in each
= mork operation who is believed %o have the greatest exposure shall be

measured. The exposure measurement shall be represaentative of the maximum
' sight-hour time weighted average exuposure of the emplovee.
: (4) ITf +the exposure measuremehit talklen pursuant to pazagraph (b) (3) of
this section reveals employee exposure te carbon black above -the action

) level, the employer shall:
' (i) Identify all enmnployees who may be exposed above the perxrmissible

level;. ang '

{(ii) Measure the exposure of the emplovees so identified.

(5) If an employee enposure measurement reveals that an employee is
exposed to earbon bhlack above +the =action level, but not above the
permissihle exposure, the exposure of that employée shall he measured at
least every three months,

£6) If an enplovee exposure measurement zreveals that an employee is
exposed te c¢arbon black above the permissible exposureé, the employer shall:

(i)} Measure the exposure monthly cof the employee so exposed; and

(ii) Institute control measures as required by paragraph (4} of this
section; and

(iii) Individually notify, in writing, within fivé days, é&very employee
who is Found to ks exposed to caxrbéon blackK above the peérmissible enposure.
The emplovee whall also be notified of +the zresults of the exposure
neasurements and of the corrective actioen being taken to reduce the

—auposurs to below the permissible exposure.

(7) If tuo consecutive employee exposure measurements taken at least one
week apart reveal that the emplovee is éxposed to c¢axrbon black bhelow the
action level, the employer may fterminate measurement for the employee.

(8) For purpeses of this paragraph, employee exposure is that which would
ocecuzr if the employee were not using a respirator. :

it
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(o) nethﬁds.ﬁf measurement. (1) An employee's euposure shall be obtained
by any cembination of long term oxr short term samples which renreésents +the
amployee’s actual exposure averaged .over an eight-hour woxrk shift (Ses
Appendix B (IV) of this section).

(2} The method of measurement shall have an accuracy, to a confidernce
level of 95 pexcent, of not less than that given in Table 1.

Table 1
Cong¢entration Required Accuracy
Fhove pernmissible axposure + 25%
At or below paxmissi@le eXposure .
and above the action level + 35%
At or below the action level + 50%

(d) Comnpliance. (1) No employee shall be exposed to c¢arbon black above
the permissible exposure as defined in paragraph (a)(1) of thisg section.

213 Employee exposures to airhorne congéntrations of caxbon black shall
be contreolled to at or below the permissible exposure by engineering and
work practice controls:

(i) Engineering and work practice controls shall be instituted to reduce
exrposures to at orx below the permissible exposure, except to the exteént
that such contxols are not feasible.

{11 Wherever engineering and weork practice controls are hot sufficient
t¢ reduce exposures to at or below the permissible exposure, +they shall
nonetheless be wused +to reduce exposure to the lowest level feasible and
shall be suppleménted by respirators in accordance with paragraph (d)(4) of
this section. _ _

(3) Engineering controls. Khen lecal eaxhaust is used to contrel
exposure, measurements which demonstrate system efféctiveness, for examnple,
alr veleocity or statie pressure, shall be made at least every three months.
Méasurements of system effectiveness shall also he made within five days of
any change din production, pro¢ess, or control which might zesult in an
increase in airberne concentrations of carbon black.

(4} Compliance with +the permissible exposure shall not be achieved by
the use of respirators except:

(i) During the time period necessary to install orxr implement engineering
cr worxrk practite contrels; or

(ii) In work situations in whichk engineering and work practice controls
are not feasihle; or
—_ (iii? To supplement engineering and worK practice controls when such

contzrols fail to reduce airborne concentrations of ¢arbon black to at or
helow the permissible exposure; or _
{iv) Fox opexations which reguizre entry into tanks or closed vessels; ox
(v) TIn emexgencies.

i1
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tegpirators are needed and permitted under this paragraph %o

=34

posure, the eémployer shall select and provide the

appropriate zesplrator from Tabla 2 and sh1ll ensure that the enmployse uses
the respirator proulded

TRBLE 2 RESPIRATORY PROTECTIOH FOR CARBOH BLACK

Particulate Concentration

17.5 mg/M3 or

less

35 mgs/M3 or less

175 mysM3 oxr less

2000 mg/M3 ox
less

Greatexr than

2000 mgstt3 or

It

entry and
egscape from
inknoun

Gondentrations

il

Any dust and mist respirator.

Any dust and mist respirator, except single-use or quarter—
mask zrespirator.

Any fume respirator or high efficiency particulate

filter respirxator.

Any supplied-air respirator.

Rny.seif—containEd hreathinyg apparatus.

A high efflclency partlculate filter respirator with a
Full facepisce.

Rny-suppliedfair respirator with a £ull Ffacepiece, helmet,

or hood.
Rny self-contained breathinyg apparatus with a f£ull face-—
pigce.

A powered air—-purifying respizator with a high efficiency

particulate £ilter.

A Typg C¢ supplied-air respirator operated in pressure -
demand or other positive pressure or ¢ontinuous-£flow mode,
A Type € supplied-air respirator with a full facepiece
cperated in pressure—-demand or othar pogitive pressure
mede or with a full facepiece. helmet or hood operated in
continuous—~£low mode.

Self-contained breathing apparatus with & full Ffacepiece
operated in pressure—demand oxr other positive Pressure
mode . '

B combination respirator whici in¢ludes a Type C supplied -
air respirator with a full facepiece operated in pressure -
demand or other positive pressure or continuous-flow mode
and an auxiliary self-contained breathing apparatus
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operated in pressure- demand cr othexr positive pressure mode .

Fire Fighting SelE~ contained breathing apparatus with a full facepiece
operated in pressure-~demand oxr other positive Pressure
mode

(6} Respirators shall he approued hy ﬁha Mlnlng Enforcement and Safety
Administration (formerly Rureau of Mines) or by the National Institute fox
Occupational Safety and Health undex the provisions of 30 CFR Part 11.

{71} The employer shall institute a respiratory protection program in
accoxdance with $ 1910.134(h), (d), (e), and (£),
{e) Fire and safetv. The employer shall familiarize himself with the

information contained in the Substance Technical Guidelines (Kppendix B of
this section) fox carben black.

21 Foxr the purpose of compliance with % 1910,.309, lovations classified
as hazardous locations due to the presence of carbon black shall be Class
II, Group F.

(32 For the purpose of compliance with $1910.157, carbon hlack is
classified as a ¢lass A fire hazard.
{u) For the puzpose of compliance with % 19106.178, locations classifiied

as hazardous locations due to the presence of carbon black shall be Class
II, Gzoup F, ' _ _

(53 Carben black shall be stored so as not to come in contact with
strong oxidizing agents. '

(62 Souwrces of dgnition such as smoking or opeh flames are prohibited
where carbon black presents a fire ox explosion hazard.
(£) Pexrsonal vrotective eguipment. Employvers shall provide and ensure

that employvees usg dust~resistant safety goggles which comply with %
1910.133(a)(2)-{a)(6) necessary to preévent repeated eye contact with carbon
black,

(g?) Spills _and diswosal. In the event that carbon black is spllled the
employer shall 1mmed1ately rrovide avaxlable ventilation and then glean up
the spill.

th) Sanitation. Employers shall ensure that employees wWHo have
contacted sarbon black wash with soap or mild detérgent and water any areas
of the body which have contacted cvarbon black at the end of the work day.

(i) Training and informatioén: (1) Each employver who has a werkplace in
uhich carbon black is presént shall ¥eep a copy of this regulation with
Rppendixes A, B and C at +the workplace. This material shall be made
readily availahle to affected employees.

(21 Each employexr who has emplovees éxposed 1o carbon hlack ahove the
action level without regaxrd to the use of respirators, ox employees uwho may
have repeated eye contact with @arbon black, or employees who work where
garbon black presents a fire or explosion hazaxd, shall annually:

(i Inform affected employees of +the dinformation contained in the
Substance Safety Data Shéeet for garbon hlack (Appendix & o¥f this section);

— {ii) Advise affected employees as to the signs and symptoms of &xposure
te carbon black.

(iii) Instruct affected employees %o advise thée employver o6Ff the
developnent of signs and symptons of oveérexposure to carbon blae¢k ithieh are
listed in Appendis A of the section;

—
-



NIOSH/QSHA Draft Technical Standaxd
and Suppodérting Documentation for CARBOMN BLACK

Civ) Provide training to ensure that enployees wunderstand the
ngCautions of safe use, emergency proceduzes, and the coxrect use of
protective equipment relative to c¢arbon black.

(i) Medical surveillance. (Reserwved)
(k) Recordkeeping. (1) Exposure detezmination. (i3 The enmployer shall

keep an acourate ricord of all determinations reguired o be made pursuant
to paragraph (bI(1) of +his section.

(ii) This record shall include +the written determination required in
paragraph (b)(2) of this section.

(idi) This zreceord shall be maintained until replaced by a more recent
record.

(2} Exposure measurements. (i) The dmployer shall Reep an accurate
record of all measurements taken to determine employee exposure to carbon
black.

(ii) This record shall inglude:

(A) The date of measuzenment:;

(B) Operations involving exposure to «carbon Dblack which are being
monitored;

(¢) Sampling and analytical methods used and evidence of their accuracy,
including the method, results and date of calibration of sampling
eguipment;

(D) Number, duration, and results of sanmples takeni and

(E) Name, social security number and exposure of the employee monitored.

(1ii) This record shall be maintained until replaced by a more recent
re¢ord but in no event for less than one yeax.

t3) Mechanical ventilation. (i) When mechanical ventilation is used as
‘an engineering control, the employer shall maintain an accurate record of
the measuremants demonstrating the effectiveness of sueh ventilatioen
required by paragraph (d)(3)(i) of this seétion.

{il) This record shall include:

(A) Date of measurenént;

(BY Typz of measurement taken;

(¢) Result of measurement. _

(iii) These xecords shall be maintained for at least one year.

(4) Emplovee training and information. (i) The employer shall Keep an
aceurate recoxrd of all employee training and information required by
paragrarh (i) of this section.

(ii) This record shall include:

(A) DPate of training:;

(B) Hame and social security number of employee trained;

(€) Content ox scope of training provided. _ _

{iii) This =zxecord shall be maintained until replaced by a more reésent
record.

{5) Qlegess to  reecords., (i) All records regquired to be maintained by
this secitien shall be made available upon request to authorized
representatives of the Assistant Secretary of Lahor for Occupational Safety

=—and Health and the Director of ‘the National Institute Foxr Occupational
Safety and Health. '

{ii? Employee exposure determination and eyposure measurement records
required to be maintained by this section shall be made available to
employees and formex employees and their designated représentatives.
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(1ii) Employee medical records required to be maintained by +this section
shall be made available upon written regquest to a physician designated by
the employvee oxr former emplovee,

(1) Employee observatien of measuresment. (1) The employer shall give

affected emplovees ox their representatives an opportunity ¢ observe arny

neasurement of employee exposura te carbon’ black which is donducted
pursuant to this seoction.
(Z2) When observation of monitoring of samployvee euposure to ¢arbon black

requires entry into an area where the use of persenal protectlve devices,

in2luding respirators, is required, the obhserver shall be provided with and
required to use such egquipmwent and comply m1th all other applicable safety
progcedures. _

(3) Without interfering with the measurement, observers shall be entitled
o :

(i) Receive an éxplanation of the measurement procedure,

(ii) visually observe all steps zrelated to ‘the measurement of the
airborne concentration of carbon black that are being performed at the
place of exposure; and

(iii) Record the results obtained.

NOTE: The information contained in the feollowing appendixr for carbon hlack

is neither intended, by itself, to create any additional obligations not
otheruwise imposed, nor detract fxom any existing obligation. To the extent

that the information supplements this regulation for carhon Dblaeck, it is
advisory in nature.

APBENDIX A

SUBSTANCE SAFRETY DATR SHEET
FOR CARBON BLACK

I. SUBSTBNECE IDENTIFICATIOM
A. Substance: Carbon black
B. Permissible Exposuzre!? 3.5 milligrams of carbon black pez
cubic meter of air (mgsM3) averaged over an eight-hour work
shift. _
c. Appearance and odor: Black odorless solid

II. HEALTH HAZARD DATA
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Ways in which the chemical affects your hody: carbon black

might affect your body if you inhale it or 4f it comes in

contact uith your eyes.

Effects of QOverexposure:

1. Exposure to carbon blad¢k has net heen zreported to cause
iilness in man. Animal expeximents have shoun XZ-ray and
electrocardiographié¢ changes without significant illness

_ following prolonged overeuposure.
2. Reporting Signs and Symptoms: You should infoxm your
- emplover if you develop any signs or symptoms and
suspect +that +they are caused by ‘exposure to zarbon
blagck.

'EMERGENCY FIRST AID PROCEDURES.
A,

Eve Exposure: If darbon blagk gets into vYour éyes., wash your
eyes promptly with large amounts o¢f water, lifting the louer
and upper lids oceasionally. If irritation is present aftex
washing, get medical attention.

RESPIRATORS AND PROTECTIVE CLOTHING

A.

B,
c.

Respirators: Respirators are not fhe' best way to control

exposure to carbon black. You can énly he required +o wear

them for zroutine wuse if your employer is in the process of
installing controls or contrel mweasures prove inadequate.
You may be réquired +to wear respirators £or non-routine
activities or in emergencies. If respirators are woxrn, they
must have a Mining Enforcement and Safety Administration
(MESA) or MNational Institute £or Occupational Safety and
Health (NIOSH) approval label. (0lder raspirators inay have a
Bureau of MNines apbproval label.) For effective protection,
respirators must fit your face and head snugly. Respirators
shoilld not be loosened of removed in work situations where
therxe us.e is required. If you experience difficulty
hreathing while wearing a respirator; tell your employer.
Frotective Clothing® HNone required. _

Eye Protection: You must wear dust-resistant safety goggles
to prevent repeated eye contaet with carben black.

PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

A

B.

garbon bhlack is a c¢ombustible selid and its dust can form
explosive mixtures in air.

Carbon black must be stored in tightly closed containers in a
cool, well ventilated area away from strong oHiHize;s.
Sources of ignition such as smeoking and opén flames are
prohibited wherevexr c¢arbon black 4is handled, used or stored
in a manner that could create a potential £ire or explosion
hazard.

If you have <c¢ontacted carbon black at the end of ecach work
day yvou must wash with soap or mild detergent and water any
areas pf yourx hody that may have contacted ¢carben hlack.

Fire ewxtinguishers, whexre provided, must be readily availabhle

and you should know where they are and how to operate them.

Ask your suUpervisor uhere carbon bhladk is iUsed or relesased in
your work area and for ‘any additional safety and health

rules.
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vVI. ACCESS TO INFORMATION

A, Each year ypour emplover is required to inform you of the
information contained in this Substance Safety Data Sheet for
cearbon blaghk. In addition, your employver must instruct you
in the safe use of carbon black, emergency procedures, and
the correct use of protective equipment.

B. Your ewmplover is required to determine whetler you are heing
exposed to carbon hlack. You oxr your representative have the
right to observe employea exposure measurements and fto recoxd
the results obtained. If your employer determines that you
are being overeiposed, he is regquired to inform you of the
exXposure and the adctions which are being taken to reduce your

exposure.
C. Your -employer is <required to keep tecords of your ERpPOSULe
for at least one year. Your empleyer is reguired to make the

exposure data available to you upon your reguest.

"NOTE: The infoxmation contained in the following apprendix for carbon hlagk

is neither intended, by itself, to ¢create any additional obligatiens not
otherwise imposed, nor detract from any existing obligatioen. To the extent
that the information supplements this regulation for carbon black, it is
advlsp:y in nature.

APPENDIX B

SUBSTANCE TECHNICAL GUTDETLINES
FOR CARBON BLACK
I. PHYSXYCAL AND CHEMICAL DATA
A. Substance Identificatiocn .
1. Synonyms*® Channel black; lamp black; furnace hlack;
thermal black; acetylene bhlack

2. Fermula: C
3, Moleculaxr weight: 12

B. Physieal Data
1. Boiling peint (760 mm Hg): Hot applloable
2. Spec¢ific gravity (water = 1): 1.8 - 2_18
3, Vapor density (air = 1 at bhodiling point of

carbon black): Hot applicahle

Y. Melting point: Not applicable
5. Vapor pressure at 20 € (68 F): Essentially zero
6. Solubility in water, % by weight at 20 C (68 F): Insoluble
7. Evaporation rate (butyl acetata = 1): HNot applicable
8. Appearance and odor: Odorless, hlack solid
II. FIRE, EXFLOSION ARMND REACTIVITY HAZARD DATA
A, Fire
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1. Flash point: HNot applicahble

2. Minimum dust ignition temperature: 510 ¢ (950 F) (cloud)

3. Minimum explosive ¢oncentrition: Data not available

. Extinguishing medig: Vater. For fires in containers,
inert with carbon dioxide.

5. Special fire-£fighting preocedures: HNone

6. Unusual fire and ezplosion hazards: Cazxbon hlack is =a
coembustible solid and dits dust can form explosive
miwtures in air. All ignition sources must be

controlled where carbon black is used, handled or stored
in & manner that ¢ould create & potential Fire ox
explesion hazaxd.

7. For purposes of complying with 29 €FR 1910.309, the
classification of hazardous locdations as described in
Article 500 of the Hatlonal Electrlcal Code for carbon
black shall be Class II, Group F.,

B. Reactivity

1. Conditionsg contributing to instability: HNone.

2 Incompatibilites: Contact with strong oxidizers (such
as chlorates, Ihromates, and nitrates) may cause fixés
and explesions.

3. Hazardous  decomposition proedudts: Toxiec gases and
vapers (suchH as carbon monoxide) may be released in =
fire involving caxrbon black.

b, Special precautions: None.

ITT, SPILL AHD DISPOSEL PROCEDURES
a. If earbson black is spilled, the following steps should be
takeri:

1. Ventilate axea of spill.

2. Collect spilled matexrial in the most convenient and safe
manner for réc¢lamation, or for disposal din & sanitary
land£ill.

B. Persons not wearing protective eqguipment should be restricted
from areas of spills until c¢leanup has been completed.
c. Waste disposal wmethods: Carbon black may be disposed of in a
sanitary landfill.
yv. MONITORING AND MEASUREMENT PROCEDURES
A. EXPOSURE ABOVE THE ACTION LEVEL: Measurements talken for the

puzpose of determining employee exposure undexr this section
are best +taken sueh that the eight-hour exposure may be
detazrmined from a single eight-houxr sample 6r +two Ffour-hour
samples. Sevéeral short-time dintexrval wsgamples (up to 30
minutes?) mway also be used £¢ detexrmine the dverage efposure
level. Air s=samples should be taken in the employee's
breathing zone (airx that would mosit nearly represent +that
inhaled by the ewployee). Sampling and analyses may he
performed by portable direct-reading insturments, dosimeters,

or by ¢ollection of particulates wusing a high efficiency

membhrane filtéer with subsagquent graviméetzrie analysis,. The

method of measurement must detezrmine the concentration of

carbon black to plus or minus 35%.
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B. EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring and
measurements under this sectiéon should be essentially the
same as described Under paragraph IV. 4. ‘Lahoratories
rerferming chemical analyses should be accredited in
Industrial Hygiene Chemistry by the American Industrial
Hygiene JAssgdéaiation. The method of measurement must
determine the concentration of carbon black %to plus or minus
25%.

C. METHODS: Methods meeting these accouracy requirements are
available from the National Technical Information Service, U,
5. Department of Commerce, Springfield., Virginia 22161 unde¥
the title "NIOSH Analytical Methods for Set R" (Order number
:0:0.0.9.0.0.0.8:0:0 I

D. QUARLITIED PERSONS: Since many of the duties relating to
employee protection are dependent on the results of
menitoring and measuring procedures, employers should assure
that the evaluation of emplovee exposures is performed by a
competent industrial hygienist oxr other technically gualified
person.

MISCELLANEQUS PRECAUTIONS
A. Store <c¢arbon black in tightly closeéd containexrs in a cool,

well ventilated area.
B. Employers should advise employees of all areas and opexations
where their exposuzre to carbon hlack could occur.
COMMON OPERATIONS
Common operatiens in which exposure to ¢arbon hlack is likely +6¢
cccur are: During its préduction and during dits use as¥ & re-
enfercing agent for rubber and some plastics; as a Pigment in
printing dnks and paints; as & toner for electrostatic copy

machines; in the manufacture of dry cell batteries; as an insulator;

in matcoh formulations; in filters for liquids and gases; and in the
manufatiture of gunpowder and other propellants. _
The infozmation contained in the following appendix is neither

intended, by itself, to create any additional obligaticns not otherwise
impesed, nor detract fr¥om any existing obligatien. To thd& extent that the
information supplements this zegulation for carbon black, it is adviseiy in

nature.

1.

BPPENDIX € - MEDICAL SURVETLLANCE GUIDELINES

ROUTE OF ENTRY

Inhalation.

TT.

Even

TOXICOLOGY

though studies have :indicated that there are no well-deménstratad

health hazards %o humans f£rom expeosure to ¢arbon bhlack, xepeated
inhalation by wmonkeys caused depositioen of the dust in the lungs with
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minimal or no f£ibhrous tissue proliferation. Repeated ewposure of +the
monKeys to 1.6 mgsH3 for a total of 10,000 hours preduced
electrocardiographic c¢hanges interpreted as right atrial and right
ventricular strain, probahly a xesult of massive daposition of the dust
in the lungs. Although +the repeated adwninistxation of +the benzene-
extractable f£raction of carbon black causefl tumezrs in several specids of
animals by ingestion; sKin contact, or subcutaneous or intrapexitongal

injection in oil, similazr exposures to carbon black were not
carcinogenic; moreover, c¢arbon blacRk was demonstrated to =adsorh Enown
c¢arcineogens and prevent their tumorigenic action. The moxrhidity and

mortality of workers in a plant éngaged in thé manufacture of Earbon
black over a 17-1/2 vyeéar period (1939 to 1956) mére not significantly
different from those of the general population. 1A research g¢hemist who
was exrposed to many $ypes of <¢arbon black over a pexiod of 11 yeaxs
developad an epidermoid cdrcinoms of the right cheek of the face; later
involvenent and excision of the left paxotid gland revealed the presencea
of a black material and sguamous cell metaplasia.

TII. SIGNS AND SYMPTOMS
Kone expected.
Iv., SPECIAL TESTS

Nene in common usage.

V. TREATMENT
Néne specifiec. Prolonged $Kin centact shéuld be avoided.
VL. SURVEILLAMNCE AND PREUEHTIVE CONSTIDERATIONS

a. GENERAL

Benzene extracts of carbon black are ecarcinogenic in animals.
Houever, human studies have not shown a significant in¢rease 4n
cancer. Carcinsgenic agents are absorbed and not easily released
dand this may account for the low incidence of cancex.

B. PREPLACEMENT
None requized.
c. PERIODIC EXAMINATIONS

Hone Reguired.

VII.  REFERENCES
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1958,

3. Nau, C.h., et al: "R Study of the Phyvsioclogical Effeots Q£ Caxbon
Black. II. Skin Contact,™ A.M.A. Archives of Industrial Health, 18:5T1T1-
520, 1958,

b4, Nau, C.A., et al: "B Study of the Physioloical Effects of Carhon
Black. III. Absorption and Eluticn Potentials; Subcutansous Injections,"
Archives of Environmental Health, 1:512-533, 1960.

5. Nau, ¢€.4., et al: "Physiologit¢al Effects o£f Carbbn Black. IV,
Inhalation,” Archives of Environmental Health, 4:u5-61, 196%2.

6. von Haaw, B, and rF.sS. Mallette: "Studies on the Toxiecity and Skin
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7. Ingalls, T.H. and R. Risgquez-Irzibarren: "Periedie Sesarch for Cancer
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REFERENCES AND SOURCES
CARBON BLACK
191¢.1000

Personal Protective Eguipment, and, (h) Sanitation

Eve: Grant, "Tomicology of the Eye;" Sax, "Dangeroéus Proryerties
of Industxial Matexials"

Skin: International Labour 0ffice, "Encyclopedia of Oeccupational
Health and Safety;" Sax, "Dangerous Properties of Industrial
Haterials"

Ingestion: TInternational Labhour 0ffice, "Encvclopedia of Ocuupational
Health and Safety"

COMMENTS

Eye - Classification: b6
output statement numbezrs: 12
Exceptions: Statement 12 modified

Accoxrding te Grant, carbeon black has caused "hlack pigmentation
of the palpebral conjunctiva at the upper tarsal hordexr after
regular applicatien to the 1id margins for at least two years,
The ¢fonjuetiva of the lowsx lid is less invoelwved. BAlthough
there is lymphoéytic infiltration and the pigment is takaen

up by macrophades. the deposits cause essentially no symptoms.”

Sax notes that "earhen in the form of seeot can causé
conjunctivitis. It gan also cause epithelial hyperplasia
of the cornea, as well as eczemratous inflammation of the
eyelids., Some forms of carbon dust c¢an cause irritation
of the eyes . . ."

OQgecasional &ye contact with carbon blac¢k would not he
expacted to produce significant adversée effects on the epe.
Repeated eye contact, however, can result in eye irritation.
Therefore, ¢arben blachk is assigned a classification of 6 with
statement 12 modified such fhaf aye protection is regquired
only in cases whexe repeated eye contact occurs.

Skin ~ Classifications: 6 '
putput statement numbers: 15
Exceptions: See helol
Ageording to the ILO, "in the case of {animal) skin cbatact.
harmful effe¢ts uere cbserved and effective absorption of
knoewn carvinogens occurred. Hewever, investigations on the
peritoneal reactions of caxrbon black in rats showed that
apart from types compesed of large spherical particles.,
carbon black is not cowpletely inexrt.” The ILO further
adds, however, that "there are no well demonstrated health
hazgaxds in the carbon black industiy at present. 'In sone
factozies in Texas the woérkers cover their faces with
talcum powder in order to prevent the penetration of garbon
Elack into the sgkin." _

Sax considers carbon to be a chronie Iocal irritant of
slight toxic lhiazard. .

Caxben black has an essentially zero vdapor pressure at
29 degredgs € and is insoluble in water,

There is no :indigation in *the literature that skin
contact with carbon black can result in harmful effects to
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humans. To prevent the possibility that prolonged contact
may lead to adverse chronic affects thée substance is, therefore.
assigned a classification of 6. However, only statement 15 is
specified. This statement is written to apply only at the end
of the work shift and only if contawmination has occourxed.
Ingestion ~ C¢lassificetions ¢
Qutput statemént number: 9
_ Exceptions: None
There are no indications in literature sources leadlng to
the conclu51on that the substance has any toxic effects
by this zoute. The ILO says, "animal experiments for the
determlnwtlon of carcinogenicity of carbon black showed
that the feedinhg of this substande to mice leads to no
definite changes and that it c¢an absorb a carcinogan and
nake it ineffective.™ _ _
SUBSTANCE TECHNICAL GUIDELINES
The references c¢ited £or this document insglude:
National Fire Protection Asseociation, "Fire Protettion Guide on Hazardous
Matexials,™ 5th edition, 1975 (NFPA)
Rirk~0thner, "Encyclopedia of Chemic¢al Technology," 2nd edition, Supple-
mentary Volume, p. 91; Vol. &, p. 2971; Vol. 4, p. 2438 (R-0)
Palmer, K. N., "Dust Explosions and Fires," Chapman and Hall, London
(Palmer?}
Sources of data itemms used:
I. . Synonyms: K-~0
Foermula: K~0
Molecular weight: ADL
Boiling peint: Not applicable
Spacific gravity: K~0 -
Vapor density: HNot apprlicable
Melting point: Not applicable
Vapoxr pressure: ADL
Solubility in water: ADL
Evaporation rate: Not applicable
Appearance and odoir: K-0O
Flash peint: Not applicahle
Minimum dust ignition temperature: PBalmer
Minimum explosive concentration: Not applieable
Extinguishing media: ¥-0
Special fire fighting procedures: Norne
Unusual fire and explosion hazaxds: K-0
Conditiens contributing to instability: MNone
Incompatibilitiess HFPR-491HM
Hagardous decomposition products: JDL
Special pzevautlons Neone
ITT. a. Steps if released or spilled: ADL
— . Naste disposal method: ADL
V. Miscellaneous precautions: K-—0
USEZEXPOSURE AND CONTROL DOCUMENT
References used in the preparation of this document include:
Beritic, D., Paukovic, R. and valie, F., "Respiratory Symptoms and Ventila-
tory Capacities in Workers Exposed to Carbon BlacX Dust," Presented

IY. A.

:t»h>~1nu1ct»boh»m-qc\m.:osw-au3w-+
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at the 15th International Congress of Occupational Health, Vienna,
1966 (Beretic) _

Lapusan, I. and Mauksch, J., "Cutaneous Affections.Associated with the
Manufacture of Carbon Black," Berufsdermatosen, 17¢{1), p. 28 -~ 37,

1969 (HIOSH Technical Information Service NIOSH 8996)

“Caxbon Black," DEJUSSGp Inc. Technlcal Bulletin Pigments No. 4o,
"Carbon Black as Pigment ﬁox Plastics," January 31, 1374 {(Degussal

"Evaluation of Carbon Black Dust Exposure in Tumo Rubber Plants," Indust,
Hyg. NHemws Report, 3(10), 1, 1960 (NIOSH Technical Infoxmatlon Sexvice
(NIOSH 107563 _

Faith, W. L., Keyes, D. P., and €¢lark, R. L., "Industrial Chemicals.,"
Wiley, 1965 (Faith)

Gaenslexr, E. A., Cadigan, J. B., Sasahara, A. A., Fox, E. 0. and MacMahon,
H. E., “Gzaphlte Pneumocon1051s of Electrotypes " Amerigan J. of
Med. 41, p. 864 — 82, 1966 (NIOSH Technical Information Service
NIOSH 12107) _

Grant, W. M., "Toxicology of the Eye,"™ 2nd edition, €. C. Thomas, 1974
(6rant) ' ' _

International Labour Office, "End¢yclopedia of Occupational Health and
Safety,” Geneva, 1972 (IL@)

Kirk, . R. and Othmex, D., "Encyclopedia of Chemical Technology,” Inter-—
sgiande, 15t-e&ition, Vol. 3, 194%8 (Chem Tech); Supplement I, 1957
{Chem Tech); 2nd edition, Vol. 4, 1964 (K~0) '

Millex, K. 4. and Ramsden, F., “Carbon Pneumoconiosis," Journal Indust,
Med., 18, p. 103 - 13, 1961 (NIOSH Technical Information Service
NIOSH 11568} _

Sands, F. W. and J. C., Benitez, "Evaluation of the Dust Exposure in the
Use of Carbon Blac¢k in a Rubber Factoxy in Uruguay," Proceedings
of the 13th International Congress on Qegupatiornal Health, Boéok Crafts~—
men Associates, Inc., New York, 1960 (NIOSH Technical Information
‘Servige NIOSH 36928)

Stanford Research Ingtitute, "Chemical Economievs Handbook,™ Menlo Fark.,
California (SRI) _

U. 5. Dept. Interior, Bu IMines Bulletin 650, "Minexal Fac¢ts and Problems,"
1970 (RBu Mines)

References for Specific UsesExposuxe

K-0, ILO, NIOSH 36928, Bu Mines, SAI

10'

2. ILO, K-0, Bu Mines, Faith

3. K—-0, Chem Tech, ILO, Faith, Bu Mines, NIOSH 12107, SRI
4. K-8, SRT

5. K-0, Chem Tech, Bu Miheés, SRT

5. K~0, Chem Tech, SRI

7. Degussa, K-0, Faith, Grant, Chem Tech, SRT
8. k-0, ILO, Chem Tech, Faith

g. X-0, SRI _

10, . K-0, Faith, Chem Tech

11. K-0, Faith

References for Specific Control Methods _
ILO and NIOBSH 10756 were the references used in all the Specific Control
Methods. _
RESPIRATOR TABLE DOCUMENTATION
SUBSTAMNCE: Carbon black
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D. 0. L. STANDARD: 3.5 mg/M3
Eye Irritation Level: Carbon hlack is not Rnown to he an eye irritant.
IDLH* There is no evidence in the available toricglogical information that
an acute exposuxe to a high concentration of carbon black would impede
escape Or ¢ause any irreversibleé health effects within ohe-half hour.
For the purposes of this standard, therefore, respirators have baeen
selected on th& basis o0f the protegtion factor afférded by each davice.
It is recognized, however, that for some substances for which theré does
not appear to exist a ¢oncentration immediately dangerous +to life and
health, the determination of allowable respiratory protection based
on protection factors may result in the selection of a concentration
which is not likely to be encountered in the vecupatienal environment.
Therefore, for all such particulate substances it Kas been arbitrarily
determined that only those réspirators allowed £6r use above IDLH é&oncentrations
are pexmitted for use in concentrations exnceeding approximately 500 times the rarm
exposura. :

Other Toxic¢ological Information: Bedording to the TLG, "the epidemiological |
investigations of the hazards of carbon black were initiated in
1950, when the incidence of cancer in this industry was studied., It

was demonstrated that the death rate for cancer and the merbidity of
workers in the carbon black industry were similax to those of the
general population.

YAninal experiments for the determination of carcinogenicity
of ¢arhon black showed that the feeding of this subsiance to mica
leads to fo definite changes and that it can adsorb a carcinogen
and malke it ineffeective. The inhalation of high concentrations of
channel and furnzce carbon black for prolonged perlods of time was
without slgnlflcant effects in laboratory animals.

The Documeéntation of TLV's state that "Hau and co-workars
conducted extensive c¢arlbon black inhalation studigs with animals.
A channel hlack and fuxnace c¢arbon black., the most widely used types
of carbon blacks, were used in the study . . . Hamsters, mice,
guinea pigs, rabbits, and monkeys were exposed for prolonged periods
of time, seven hours per day, five days a week, to dust concentrations
of either 2.% mg of channel bhlack per cubic meter of air oxr 1.6 mg of
furnace black rer cubig meter These concentrations uwere considered
to be consistent with the average dustiness in caxbon black plants
on an averXave day. MNo malignanties were ohserved in any of the eupdsed
animals. . . The authors concluded that other than the accumulation
of dust in the pulmonary system., the prolonged exposure to carbon blagk
produced no significant effects.”

' "0n the bhasis of air tests made in zubber plants in Uzuguay

and in the United States, Sands and Bernitez suggested a tentative
standard ¢f 3.5 mg of carbon black per cubic¢ meter of air as a safe
and practical geal £rom the standpoint of rublher mill xecom dust
exXxposures.”
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USE/EXPOSURE AND CONTROL DOCUMENT

CARBON BLACK
Principal Réute
of Entry

_ UsesERpoesure
Inhalation of dust and A,B
gkin ecoritact with solid
during use in the manu-
facture of natural and
synthetic xubbers (used
as a reinforcing agent -
tires, auvtomotive and
appliance parts, wire and
cabla covering, belts,
hosé, shoe heels andg
soles, ete).

Inhalation of dust and R,B
skin contact with solid
during manufacture and
distribution and during
maintengnce of eguipment
and storage contwainexs.
KRll caxbon blachks are
manufactured by vartial
combustion or thexmal
deconposition of

ligquid ox gaseous hydro-
carbons and are ¢lassified
as lamp-, channel-,
furnace-., thexmal—, orx
acétylene bhlack.

" Inhalation of dust and A,B

skin contact with solid
during the manufacture

and use of printing

inks (pigment in newsprint
inks, electrozstatic ¢opy
machines, offset ox
lithographic in¥s, hoeok
printing, illustrations,
typewriter ribbon, carhon
papeyr’

Inhalation of dust and A.B
shin ¢ontact Wwith solid

during use in manufacture

of coatings C(pigment in

paints, lacquers, enamels,
automotive finishes,

antistatic spray paints.

Béaded c¢xr pelleted bladhks

Cuzxrently Used
Contrel Methods

General dilutien ventilation

Genexal dilution ventilation

General dilution ventilation

General dilution ventilation
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are generally ground
during manufacture of
coating compound)

Inhalation of dust and
skin contact with solid
during manufacture of
plastics (used as

pigment, protectant
against photo- and thermal
oxidation, and as anti-
static agent - in cable
jackets, polyethylene pipes,
phonograph records,
flooring, tile, many
elastomers, synthetic
fibers - nylon)

Inhalation of dust and

skin contact with solid
during use in manufacture of
paper (used to produce
black papexr - album paper,
leatherboard, wrapping

and bag paper, opague

paper for photographic
film, high conducting

and electresensitive paper,
black electrical tape)

Inhalation of dust and
skin contact with solid
during use as a coloring
pigment (in linoleum,
leather coatings, polishes,
plastic tile, concrete,

eye cosmetics, confections
and othexr foods, food
packaging materials)

Inhalation of dust and
skin contact with solid
during use in the manu-
facture of dry c¢ells (an
important f£illex

material for cells with
lower resistance, higher
capacity, and longer shelf
life)

Inhalation of dust and
skin contact with solid

General dilution ventilation

General dilution ventilation

General dilution ventilation

General dilution ventilation

General dilution ventilation



11 .

NIQSH-/0S

HA Draft Technical Standard

and Supporting Documentation for CARBON BLACK

during use in manufactu
of explosives (used as
absorbent and fuel in
liquid oxygen explosive

Inhalation of dust and
skin contact with solid
during use as a source
cerbon (manufacture of
carbon brushes and elec
ore reduction, carburiz

re

s)

A,B General dilution ventilation

of

trodes,
ing)

Inhalation

Skin and eye contact resulting
in localized irritatien
Ingestion

Skin contact resulting in
absorption and subsequent
systemic¢ poisoning



