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The basic text of this document contains the draft technical standard 
approved by the Joint Revieu Committee of the NIOSH/OSHA Standards 
Completion Program and the supporting documentation for the substance 
CHROMIUM METAL AHD TMfOLUBLE SALTS.

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 standard is 
provided for your information only.

The References and Sources# Respirator Table Documentation and Use/Exposure 
and Control Documentation are the uorking documents used by the various SCP 
working groups during the development of the draft technical standard and 
serve as the technical foundation for the standard. The classification 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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occur if the employee were not “®P“^,°’'eKposure shall be obtained

Table 1

Concentration
Required Accuracy

Above permissible exposure + 2 5X

At or below permissible exposure

and above the action level + 3555

^rnmoliaLr^^cn^^N^employee shall be expoIert‘o chromium metal and
insolubfnttSibove Ihe^permissible exposure as defined in paragraph

^L^Jt^renJosures to airborne concentrations of chromium ^

insolubirsatL shaJl be controlled to at or below the permissible exposure

:nd\^rr:i::ti:r::itrols shaH - instituted to reduce 
exposures to at or below the permissible exposure. except to the

**'uir°*'MSere^er%Jnneerinrand‘'«tr5 Jractic^ controls are «<>*

*’'J3)“®EJjineering controls. (i) When mechanical ventilation is used to
control exposure, measurements which demonstrate system

1 miw tfoiftritv static pressure# or air volume# shall be made at
least Jvery three months. Measurements of system effectiveness 
he made within five days of any change in production, process, or control 

-ShicrJigh^Jesult in an^ncrease in airborne concentrations of chromium

""uJ,“”'oJ:n!J;Jf:crtJr.U operations shall be performed in accordance with

* (Jl^'^cJJJiiance with the permissible exposure shall not be achieved by 
the use of respirators except:
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PP-UPP controls
supplement engineering and work practice controls when such 

controls fail to reduce airborne c«.„centrations of chromium metal and 
insoluble salts to at or below the permissible exposureror

(“ ir^sHencJe” ''occotsi «
reduL J^espirators are needed and permitted under this paragraph to

f exposure. the employer shall select and provide the

^ -P^^vee uses

insoluble salts (as chromium)

_ _ . . . . . . . . . . . . . . . . . . . .  PERMISSIBLE RESPIRATOR! PROTE^^^OH

Particulate Concentration

5 mg/M3 or less Any dust and mist respirator.

 10 mg/M3 or less Any dust and mist respirator.'eiicepi titgte-ute’ot
quarter mask respirator.

eificitnty’ptrtitutate’flltet '

Any supplied-air respirator.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ self-contained breathing apparatus.

 50^.,/„3 .r pcptlcul.^/iu;.; ; ■ ■

aspirator with a full facepiece. "htltet

Any self-contained breathing apparatus with a full 
xacepiece .

5oo__„.„3 o.

- ^ ^'^PPlied-air respirator operated in pressure - ~ ~
- - - - - - - - - - - - - - demand or other positive pressure or continuous-flow mode.

500*ig/M3*'o^ opeftted^^'*'"®'’ breathing apparatus with a full facepiece
eitr^aJd Zll or other positive pressure
escape from
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(6) Chroniun netal shall be vtorea 
strong oxidizers. (1) Employers shall provide and

(f) Personal, protective j.. i i.ii.u cloves s face shields (eight-
ensure that employees use ^^e protective clothing necessary to
inch minimum) and ^skin cLtact with solids or

prevent « Taltr^f chroi^um. Face shields shall comply uxth »

®9lo*133"a)(2K(a)(4), (a)(5). J^®’‘gJgthing contaminated with insoluble
(2) Employers shall ensure storage until it can

salts of chromium is ei^ojer provides for the removal of the
be discarded or until clothing. If the clothing is to be

insoluble salts of ^ to remove tie insoluble salts of chromium,
laundarad »r ''th^ pHaar parfo.ning tha oparation af tha
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(3) Employers ^^all ensure that non imper^ promptly and not
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"r,r E:‘piip:^a ar.ii“j 'auH ara^juia --,t::r-uriar%'a^rir rif
‘,;"rr33<a.rir-<t><^ ^haxa 'aUda ai llgulda aant.iuin, inaaluhl. aalta af 
chromium may contact the eyes.
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^9) SPLilAig_ and disposal. In the event that chromium metal or insoluble
salts of chromium are spilled the employer shall immediately eliminate 

^ potential sources of ignition, provide available ventilation and then clean 
up the spill.

Employers shall ensure that employees whose skin 
becomes contaminated with insoluble salts of chromium promptly wash or 
shower with soap or mild detergent and water to remove any insoluble salts 
of chromium from the skin.

(2) Employers shall ensure that employees do not eat or smoke in areas 
where solids or liquids containing insoluble salts of chromium are handled, 
processed or stored.

(3) Employers shall ensure that employees who handle solids or liquids 
containing insoluble salts of chromium wash their hands thoroughly with 
soap or mild detergent and water before eating, smoking or using toilet 
facilities.

(1) Ixa.ininq jand information. (1) Each employer who has a workplace in 
which chromium metal or insoluble salts of chromium is present shall keep a 
copy of this regulation with Appendiaes A, B and C at the workplace. This 
material shall be made readily available to affected employees.

(2) Each employer who has employees exposed to chromium metal and 
insoluble salts of chromium above the action level or employees who may 
have skin or eye contact with solids or liquids containing insoluble salts 
of chromium, or employees who work where a spill of chromium metal and 
insoluble salts of chromium may occur, or employees who work where chromium 
metal presents a fire or explosion hazard, shall annually’

(1) Inform affected employees of the information contained in the 
Substance Safety Data Sheet for chromium metal and insoluble salts of 
chromium (Appendix A of this section);

(ii) Advise affected employees as to 
to chromium metal and insoluble salts of

(iii) Instruct affected employees 
development of signs and symptoms of

insoluble salts of chromium which are listed in Appendix A of the section;
(iv) Provide training to ensure <-hat employees understand the 

precautions of safe use, emergency procedures, and the correct use of 
protective equipment relative t-> chromium metal and insoluble salts.

- SMKVginanpe- (l) The employer shall provide medical

procedures as required by this paragraph. All medical procedures shall be 
performed by or under the supervision of a physician at no cost to the 
employee.

(2) The employer shall make avaxlable to each employee who is to be 
exposed to chromium metal or insoluble chromium salts or chromates or 
airborne concentrations of chromium metal or insoluble chromium salts at or 
above the action level a medical examination which shall include the 
following >

(i) A medical history and physical examination with emphasis on the 
— lungs .

(ii) Ik" X 17" chest roentgenogram.
(iii) Forced vital capacity (FVC) and forced expiratory volume-one second 

(FEV (1 second)) tests.

the signs and symptoms of exposure 
chromium.

to advise the employer of the 
exposure to chromium metal and
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(3) The employer shall obtain from the physician, as a record of the
examination, the follouing information: (i) a written opinion which

conforms with paragraph (j)(7) of this section.
(ii) 14" X 17" chest roentgenogram or a medically acceptable copy.
(iii) A record of the results of the pulmonary function testing.
(4) The employer shall make available to each employee, exposed to

chromium metal or insoluble chromium salts in excess of the action level at 
12 months from the date of the employee's first exposure, and at every 12 
months of exposure in excess of the action level thereafter. a medical 
examination which must include the following:

(i) A medical history and physical examination with emphasis on the 
lungs.

(ii) 14" X 17" chest roentgenogram.
(iii) Forced vital capicity (FVC and forced expiratory volume-one second 

(FEV (1 second)) tests.
(5) The employer shall obtain from the physician, as a record of the

periodic examination, the following information:
(i) A written opinion which conforms with paragraph (j)(7) of this 

section.

(ii) 14" X 17" chest roentgenogram or a medically acceptable copy.
(iii) A record of the results of the pulmonary function testing.
(6) The employer shall provide to the examining physician the followxng 

information:

(i) A copy of this regulation with its Appendixes A. B. and C for 
chromium metal or insoluble chromium salts;

(ii) A description of the employee's duties as they relate to his 
exposure to chromium metal or insoluble chromium salts;

(iii) A description of any personal protective equipment and respirators 
required to be used;

(iv) The results of any measurements, which may indicate the affected 
employee's exposure;

(v) The affected employee's anticipated exposure; and

(vi) Upon request of the physician. any available information from 
previous medical examination of the affected employee.

(7) (i) The physician's written opinion shall be a signed statement by the
examining physician specifically stating: (A) Whether the employee has any
detected medical condition which would place the employee at increased risk 
of material impairment of the employee's health from exposure to chromium 
metal or insoluble chromium salts or would directly or indirectly aggravate 
any detected medical condition;

(B) Any recommended limitations upon the employee's exposure to chromium 
metal or insoluble chromium salts, including limitations upon the use of 
personal protective equipment and respirators;

(C) That the employee has been informed by the physician of any detected 
medical conditions which require further medical examination or treatment.

(ii) The physician’s written opinion shall not reveal specific medical 
findings or diagnosis unrelated to exposure to chromium metal or insoluble
chromium salts.

(iii) The employer shall provide the employee with a copy of the 
physician's written opinion.

(8) Ho employee shall be exposed to chromium metal or insoluble chromium 
salts or chromates or airborne concentrations of chromium metal or
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employer! the examining physician setting forth the
.lietn.?iJ77ai:al'7^77tion, and the tation.le fot substitution and 

evidence that they will yge^of^the fact that alternative medical
e,i7ii.t“7”: th7e t77tea'7 p'etagt.ph. ot <4> of this section

“M! ^lf*“ln ‘llnTel- refuses ^-^^“’“‘nSle'he^Ji ::7e7en:« "of
employer shall inform the ®®P^°^® ^ stateLnt from the employee indicating
t"hft tre‘“::ilo;:: 7„57stenar=rhrrirK's muoluea b, tefu.in, to be

•Tjr'h. •t^--!,-»r*r:ec7rs\fT“eu7ours7rpJo^:;ur:e:fo:‘7a
7itJt7trpart nrrortSs^tte .»--“:jL:7on'-""uf ?hf ^7pn;« .hen
h.7p’an^tSi«ft.a‘:i !!fSSTSiSfoi;fS?t:itea to be nade t ur.uant 

"°,;7*"hSs ‘JIU^d°‘sJ^n '7ciuSe the uritten dete.ntn.ti.n teguited in 

'“”u7%!.li“t.ctt7“shari*“7».intainea until ..placed by a mots recent

record. s.„4-- (i) The employer shall keep an accurate
„”id to aeternine e.Ployee eKposut. to chromium
metal and insoluble .

(ii) This record shall include-
!7, Tpe7.rionJ "irvr/.inre.posure to chromium metal and insoluble salt. 

Which are being monitored; „^thnds used and evidence of their accuraoye
ineJidi^'ti^ 7tb:7"'r7*uit. and date of calibration of ...PlinP

'’;7"hu»;et. duration, and results »!^=-j!rur77f";hrLplo,ee monitored. 
uli)"°?his”r7irr'77ll "e maintained until replaced by a more recent

H^jnl"°i%^ntiUtj.PJU. (i) “Jall"maintain\racciratr ^Lord^ of 
;L"^^7rr7Ltr*7i;n:7ra7::7'"e = ’': ie7‘7ness Of such uentil.tion 
required by paragraph (d)(3) of this sec ion.

(ii) This record shall include:
(A) Date of measurement;
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(B) Type of measurement taken!

(iii)*TheL°records*^sha] 1 be maintained for at least one
la, r™ninvr.e trainino nnH informatioli. Ci) The employer shall keep an 

accurate record of all employee training and information
required by

more recent

paragraph (i) of this section.
(ii) This record shall include:
(A) Date of training! ^ a.
(B) Name and social security number of employee trained.

r.pi.ced b,

.,.rv.lll.i,ce. <i) the e.plep.r .hall heap ah
record of employee medical surveillance required by paragraph (j) of this 
section.

(ii) This record shall include: , ,,,, rswm «f this
(A) Results of tests required by paragraph (3H2) and

section and results of any tests conducted pursuant to paragraphs (jHk) of

*“<B)“»w°"a.plopaa .adiaal oa.piainta lalatlva ta aapaau.a ta ahiamiu.

r"»pr=d“iii»”ahi«» t:-' thpaician puraaant ta paragraph
(j)(6)(ii). (iii)a (iv). (v). and (vi) of this section.

(D) Physician's written opinion! and

(E) A signed statement of any refusal to be examined. years

(iii) This record shall be maintained for the duration and for five years
after termination of the employment of the affected employee. ... , .

J" t”:“! t" r.aarda. (i) All r.aarda raguirad ta ha a.iat.rnad bp
fhiB section shall be made available upon request to authorized 
representatives of the Assistant Secretary of Labor for Occupational 
and Health and the Director of the National Institute for Occupational

Safety g^p^sure determination and exposure measurement
required to be maintained by this section shall be made available to

anrformeremployees and their designated representatives.
(iii) Employee medical records required to be maintained by this section 

shall be made available upon written request to a physician designated by

..ssurement. (1) The employer shall give 
affected employees or their representatives
measurement of employee exposure to chromium metal and insoluble salts
which is conducted pursuant to this section.

 (2) When observation of measurement of employee exposure to chromium
metal and insoluble salts requires entry into an area where the use of 
personal protective devices. including respirators. is required. the 
observer shall be provided with and required to use such equipment and

"‘'‘‘“al^WithLt^inteiferiJ^iith^thrmeaLLment. observers shall be entitled 
^ o *

(i) Receive an explanation of the measurement procedure.



HIOSH/OSHA Draft Technical Standard 
and Supporting Documentation for CHROniUtl METAL AND INSOLUBLE SALTS

(ii) Visually observe all steps related to the measurement of the 
airborne concentration of chromium metal and insoluble salts that are being 
performed at the place of exposure; and

(iii) Record the results obtained.

NOTE! The information contained in the following appendixes is advisory 
in nature and is not intended. by itself. to create any additional 
obligations not otherwise imposed or detract from any existing obligation.

APPENDIX A

SUBSTANCE SAFETY DATA SHEET 
FOR CHROMIUM METAL AND INSOLUBLE SALTS OF CHROMIUM 

SUBSTANCE IDENTIFICATION

Chromium metal

A. Substance: Chromium metal and insoluble salts
B. Permissible Exposure: t milligram of chromium metal and

insoluble salts per cubic meter of air (mg/M3) averaged over 
an eight-hour work shift.

C. Appearance and odor: metallic chromium: Shiny steel gray
metal with no odor; copper chromite: Grerlish blue solid

with no odor: basic potassium zinc unromate: Yellow solid
with no odor

HEALTH HAZARD DATA
A. Comment! Serious health effectb may result if other forms of 

chromium are present. You should consult the standard for 
Chromic Acid and Chromates.

B. Mays in which the chemical affects your body: 
or insoluble chromium salts of chromium can affect your body 
if you inhale them. They may also affect your body if you 
swallow them.

C. Effects of Overexposure:
1. Exposure: Ferro chrome alloys have been associated with

lung changes in workers exposed to these alloys. 
Chromite dust exposure may cause minor lung changes.

2, Repotting Signs and Symptoms: You should inform your
employer if you develop any si'’ns or symptoms and 
suspect that they may be caused by chromium metal or 
insoluble chromium salts of chromium.

EMERGENCY FIRST AID PROCEDURES
A. Eye Exposure: If chromium

containing insoluble salts of 
wash your eyes immediately

metal or solids or liquids 
chromium get into your eyes, 
with large amounts of water.

lifting the lower and upper lids occasionally. If irritation
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B

IV .

is present after washing, get nedical attention. Contact 
lenses should not be worn when working with these chemicals.. 
Skin Exposure: if solids or liquids containing insoluble
salts of chromium get on your skin. wash the contaminated 
skin using sonj or mild detergent and water. If solids or 
liquids containing insoluble salts of chromium penetrate 
through your clothing, remove the clothing and wash the skin 
using soap or mild detergent and water. If irritation is 
present after washing, get medical attention.

C. Breathing: if you or any other person breathes in large
amounts of chromium metal or insoluble salts of chromium move 
the exposed person to fresh air at once. If breathing has 
stopped, perform artificial respiration. keep the affected 
person warm and at rest. Get medical attention as soon as 
possible.

D. Swallowing: when solids or liquids containing insoluble
salts of chromium have been swallowed, give the person large 
quantities of water immediately. After the water has been 
swallowed, try to get the person to vomit by having him touch 
the back of his throat with his finger. Do not make an 
unconscious person vomit. Get medical attention immediately.

E. Rescue: Move affected person from the hazardous exposure.
If the exposed person has been overcome, notify someone else 
and "at into effect the established emergency rescue 
procedures Do not become a casualty yourself. Understand 
your emergency rescue procedures and know the locations of 
the equipment before the need arises.

RESPIRATORS AMD PROTECTIVE CLOTHING
A. Respirators: Respirators are not the best way to control

exposure to chromium metal and insoluble salts. You can only
be required to wear them for 
in the process of installing 
prove inadequate. You may 
for non-routine activities or 
are worn, they must have

routine use if your employer is 
controls or control measures 
be required to wear respirators 
in emergencies. If respirators

. . . . . . . . . . . .  _ a Mining Enforcement and Safety
Administration (MESA) or National Institute for Occupational 
Safety and Health (NIOSH) approval label. (Older respirators 
may have a Bureau of Mines approval label.) For effective 
protection. respirators roust fit your face and head snugly. 
Respirators should not be loosened or removed in work 
situations where there use is required. If you experience 
difficulty breathing while wearing a respirator. tell your 
employer.

Protective Clothing: You must wear impervious clothing, 
gloves, face shield or other appropriate protective clothing 
to prevent repeated or prolonged skin contact wich solids or 
liquids containing insoluble salts of chromium. Replace or 
repair impervious clothing that has developed leaks.
Eye Protection: You must wear splash-proof safety goggles 
where liquids containing insoluble salts of chromium may 
contact your eyes. You must wear dust-resistant safety
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B

its dust can form explosive

ACCESS

A.

B.

Chromium metal is combustible and 
mixtures with air

prohibited uhereier'^hr^^rl ^%ari^hLdL”2 . T^d^HLr^d 
h^ard."’''""®" ^ potertial fire or explosion

L'comeTc\n?:;L%“rd ri:h''Lp-:;^bj:""i:?r''^T
chromxum are removed from the clothing.

becomes contaminated with insoluble salts o-f

“•*“ -oRii,

TO INFORtlAl’IOK

s:.v-:;:’:;.:::.\;-: r r L
• nd the eer.eet „=. ol prlte^tije "“^.eTt'”"''

You or your representative have the right to^ohsrl.

available to you or vour rcr.11^1 + exposure measurements 
Your employer 's reguirL request.

pour pKP%Ae't.„-=p:rv“rN‘!tn;'L”ur:“ *°
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APPENDIX B

SUBSTANCE TECHNICAL GUIDELINES 
FOR CHROniUn METAL AND INSOLUBLE SALTS OF CHROMIUM 

The Standard for chromium metal and insoluble salts of chromium should not be interpz 
substances listed belou for uhich substances specific information has been provided.) 

1. PHYSICAL AND CHEMICAL DATA (metallic chromium)
A. Substance Identification

1. Synonyms: None

2. Formula: Cr

3. Molecular ueight: 52

B. Physical Data 
I .

2.

3.

(4784 F)Boiling point (760 mm Hg): 2640

Specific gravity (water = 1): 7.2

Vapor density (air = t at boiling point of metallic 
chromium): Not applicable

4. Melting point: 1900 C (3452 F)

5. Vapor pressure at 20 C (68 F): Essentially zero
6. Solubility in water. •/, by weight at 20 C (68 F): Insoluble

7. Evaporation rate (butyl acetate = 1): Not applicable
8. Appearance and odor: Shiny and odorless metal

II. PHYSICAL AND CHEMICAL DATA (copper chromite)
A .

B.

Substance Ildentification
1. Synonyms: Cuprous chromite
2. Formula: Cu2Cr204

3. Molecular weight: 295.1

Physical Data
1. Boiling point (760 mm Hg): Data not available
2. Specific gravity (water » 1): 5.24

3. Vapor density (air = 1 at boiling point of
copper chromite): Not applicable

4. Melting point: oatn not available
5. Vapor pressure at 20 C (68 F): Essentially zero
6. Solubility in water, 5S by weight at 20 C (68 F)i Insoluble

7. Evaporation rate (butyl acetate = 1): Not applicable
8. Appearance and odor: Greenish blue , odorless solid

m* PHYSICAL AND CHEMICAL DATA (basic potassium zinc chromate)
A. Substance Identification

1. Synonyms: Zinc yellow
2. Formula: K20-4Zn0-4Cr02-3H20

3. Molecular weight: 873.8

B. Physical Data
1. Boiling point (760 mm Hg): Decomposes at red heat
2. Specific gravity (water = 1): 3.47

3. Vapor density (ait = 1 at boiling point of basic
potassium zinc chromate): Not applicable

4. Melting point: Loses water slowly above 100 C (212 D
5. Vapor pressure at 20 C (68 F): Essentially zero
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6. Solubility in water, V. by weight at 20 C (68 F): Insoluble

7. Evaporation rate (butyl acetate = 1): Not applicable
8. Appearance and odor^ Yellow , odorless solid 

EXPLOSION AND REACTIVITY HAZARD DATA
Fire

FIRE,

A.

MOO C (752 F) (layer);

1. Flash point: Hot applicable
2. Minimum ignition temperature (metal):

580 C (1076 F) (cloud)

3. Minimum explosive dust concentration (metal): 230 grams/M3
•4. Extinguishing media: Dry sand, dry dolomite, dry graphite
5. Unusual fire and explosion hazards' Chromium metal is 

combustible. Its dust can form explosive mixtures with 
air. All ignition sources must be controlled where 
chromium metal is used, handled or stored in a manner 
that could create a potential fire or explosion hazard.

6. For purposes of complying with 29 CFR 1910.309, the

of hazardous locations as described in 
the National Electrical Code for chromium 
Class II Group E.

classification 
Article 500 of 
metal shall be

Reactivity

1. Conditions contributing to instability: Hone

2. Incompatibilites: Chromium metal in contact with strong
oxidizers may cause fires and explosions.

3. Hazardous decomposition products: None listed.
4. Special precautions: None listed.

V. SPILL AND DISPOSAL PROCEDURES
A . If chromium metal and insoluble salts of 

spilled, the following steps should be taken:
chromium are

1

been spilled
Remove all ignition sources where metallic chromium has

2. Ventilate area of spill.
3. Collect spilled material in the most convenient and safe 

manner and deposit in sealed containers for reclamation, 
or for disposal in a secured sanitary landfill. Liquids 
containing chromium and insoluble salts of chromium 
should be absorbed in vermiculite, dry sand, earth or a 
similar material.

B. Persons not wearing protective equipment should be restricted 
from areas of spills until cleanup has been completed.

C. Waste disposal methods: Chromium metal and insoluble salts
may be disposed of in sealed containers in a secured sanitary 
landfill.

VI. MONITORING AND MEASUREMENT PROCEDURES
A. EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the

purpose of determining employee exposure under this section 
are best taken such that the average 8-hour exposure may be 
determined from a single eight-hour sample or two 4-hour 
samples. Several short time interval samples (up to 30 
minutes) may also be used to determine the average exposure

level. Air samples should be taken in 
breathing zone (air that would most nearly 
inhaled by the employee). Sampling and

the employee's 
represent that 
analyses may be
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performed by instruments such as detector tubes certified by 
NIOSH under 42 CFR part 84, portable direct-reading 
instruments, dosimeters, or by collection of the particulates 
using a high efficiency membrane filter with subsequent 
chemical analyses. The method of measurement must determine 
the concentration of chromium metal and insoluble salts to 
plus or minus 35??.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring and 
measurements under this section .should be essentially the 
same as described under paragraph IV. A. Laboratories 
performing chemical analyses should be accredited in 
Industrial Hygiene Chemistry by the American Industrial 
Hygiene Association. The method of measurement must 
determine the concentration of chromium metal and insoluble 
salts to plus or minus Z5’4.
METHODS: Methods meeting these accuracy requirements are 
available from the National Technical Information Service* U. 
S. Department of Commerce, Springfield. Virginia 22161 under 
the title "NIOSH Analytical Methods for Set 0" (Order number 
XXXXXXXXXX).

QUALIFIED PERSONS: Since many of the duties relating to 
employee protection ore dependent on the results of 
monitoring and measuring procedures, employers should assure 
that the evaluation of employee exposures is performed by a 
competent industrial hygienist or other technically qualified 
person.

MISCELLANEOUS PRECAUTIONS

D.

VII.

A. Chromates may be present with insoluble salts of chromium and 
may cause a serious health hazard. See the standard for 
Chromic Acid and Chromates.

B. Store chromium metal and insoluble salts in tightly closed 
containers in a cool, uell ventilated area.

C. Employers should advise employees of all areas and operations 
uhere exposure to chromium metal and insoluble salts of 
chromium could occur.

VIII. COMMON OPERATIONS
Common operations in uhich high expo.sv.re to chromium metal and 
insoluble salts of chromium may occur are: During the metallurgy of
chromium. including the preparation and use of chromium alloys: 
during the production of chromium salts: during their use as contact 
catalysts for hydrogenation reactions. as inhibiting pigments in 
metal finishes; during the production of chromium-plated products; 
and during the refining and processing of chromium.

APPENDIX C - MEDICAL SURVEILLANCE GUIDELINES

I. ROUTE OF ENTRY 

Inhalation.

II. TOXICOLOGY
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The dusts of chromium metal and its insoluble salts, chiefly the 
chromites, are usually reported to be relatively nontoKic; but this is 
debatable, since exposures associated with toxic effects ate mixed 
exposures uith hexavalent chromium cr>mpounds. Ferrochrome alloys have 
been associated with pulmonary disease in humans. Four uorkers engaged 
in the production of ferrochrome alloys developed a nodular type of 
pulmonary disease uith impairment of pulmonary function; air 
concentrations of chromium in this study averaged 0.26 mg/M3, although 
other fumes and dusts uere also present. This pulmonary problem may be 
one of hypersensitivity and reversible. Other reports state that chest 
roentgenograms have revealed only "exaggerated pulmonic markings" in 
uorkers exposed to chromite dust. The lungs of groups of uorkers exposed 
to chromite dust have been shoun to be the seat of pneumoconiotio changes 
consisting of slight thickening of interstitial tissue and interalveolar 
septa, uith histologic fibrosis and hyalinisation. Chromite ore roast 
mixed uith sheep fat implanted intrapleurally in rats produced squamous 
cell carcinomata coexisting uith sarcomata of the lungs; the same 
material implanted in the thigh of rats produced fibrosarcomata. A 
refractory plant using chromite ore to make chromite brick had no excess 
of lung cancer deaths over a 14-year period, and it uas concluded that 
chromite alone probably is not carcinogenic.

III. SIGHS AND SYMPTOMS

Possible histologic fibrosis of the lungs uith x-ray changes.

IV. SPECIAL TESTS 

None in common usage.

V. TREATMENT

Remove from exposure. Flush eyes uith uater and uash skin uith soap oz 
mild detergent and uater. If sualloued and the person is conscious, 
induce vomiting. Give artificial resuscitation if indicated.

VI. SURVEILLANCE AND PREVENTIVE CONSIDERATIONS

A. GENERAL

Chromium metal and its insoluble salts are considered to be, of 
themselves, of lou toxicity. Possible fibrosis of the lung may 
occur. Since often exposures are mixed, consideration should be 
given to the possible exposure to hexavalent chromium uhich is a 
more toxic form causing damage to mucous membranes, lungs, other 
organ systems. It is also considered to be a potent carcinogen. It 
IS important that the physician become familiar uith plant operating 
conditions in uhich exposure to metal and xnsoluble salts of 
chromium occurs. Those uith skin disease may not tolerate the 
uearing of protective clothing and those uith chronic respiratory 
disease may not tolerate the uearing of negative pressure 
respirators.
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B. PREPLACEMENT

The following medical procedures must be made available to each
employee who is exposed to metal and insoluble salts of chromiums

1. A complete history and physical examination -- The purpose is 
to detect preexisting conditions that might place the exposed 
employee at increased risk, and to establish a baseline for 
future health monitoring. Examination of the respiratory 
system should be stressed.

2. ]4*» X 17" chest roentgenogram -- Chromium and its -nsoluble
salts may cause human lung damage.

Surveillance of the lungs is indicated.

3 FVC and FEV (1 sec) -- Insoluble chromium salts are reported
to cause decreased pulmonary function. Periodic surveillance 
is indicated.

C. PERIODIC EXAMINATIONS

The above medical examinations 
basis.

are to be repeated on an annual
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REFERENCES AND SOURCES 
CHROMIUM METAL AND INSOLUBLE SALTS 

19J0.93

Personal Protective Equipment, and, (h) Sanitation

Eye: Grant, "Toxicology of the Eye"
Skin: Sax, "Dangerous Properties of Industrial Materials;"

Thienes and Haley. "Clinical Toxicology:" Johnstone and 
Miller. "Occupational Diseases and Industrial Medicine"

Ingestion: Patty, "Industrial Hygiene and Toxicology;" International
Labour Office, "Encyclopedia of Occupational Safety and 
Health:" Brouning. "Toxicity of Industrial Metals"

COMMENTS

Eye - Classification: 2 and 6

Output statement numbers: 10 and 12 combined
Exceptions: None

Grant states that "chromium metal itself is innocuous" and 
that "systemic poisoning as a possible eye disturbance has 
been considered, but not established." No specific data 
regarding the eye contact effects of insoluble salts of 
chromium could be found in the literature.

Because of the large number of compounds being treated 
by this standard, and the uncertainty that all are not 
hazardous, classifications of 2 and 6 are concluded to be 
warranted for the insoluble salts.

Skin - Classification: 2 and 6

Output statement numbers: 2, 7a, 17g, 17i, 20a
Exceptions: None

According to Sax, chromic trivalent compounds are less toxic 
than hexavalent compounds, however, "eczematous dermatitis 
due to trivalent chromium compounds has been reported," but 
Sax considers the metal to be "essentially non-toxic."

Thienes and Haley state that "trivalent chromium salts 
may produce sensitivity dermatitis," while Grant says "contact 
dermatitis appears to be well established as a sensitivity 
reaction rather than a direct toxic effect."

Johnstone and Miller report "most workers who develop a 
sensitivity do so within the first week while with others it 
has not occurred until ten years of exposure."

Classifications of 2 and 6 are concluded to be appropriate 
to prevent the cited effects. However, since, according to 
Grant, "chromium metal itself is innocuous," the standard is 
only applied to its insoluble salts.

Ingestion - Classification: 2 and 6

Output statement numbers: 19, 20a
Exceptions: None

Patty reports trivalent chromium has a low order of toxicity 
and has "caused no significant industrial illness."

The International Labour Office reports chromium in the plus 
3 state "is not readily absorbed from the digestive system and 
combines with proteins in the superficial layers of the skin to 
form stable complexes." ILO also states the "only confirmed 
long-term effect of exposure to chromium is an increase in lung
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cancer of people employed ^"“"“ater-Hluble! acid soluble
from the ore. chromite , ^ in the lungs in varying amounts,
and insoluble beyond doubt that lung

...

r.:r.rf s. rf-soUnir, .. .u»or., th. lo..st

solubility '"either hexavalent nor trivalent

liquids from uas found in both, this was in
liTTM lXlVT.llT.rAo .oKic .«.c..... ‘xi.

because of the number ^ ere not hazardous.
,t..a.rd. and .X» t. ba u„..nt.d.
classifications of 2 ^ include both solids or
?‘:s":orba^rd„rrb.rbrbU“ a s

’ SUBSTANCE TECHNICAL GUIDELINES

XXZi: ... a....... X-
p. 473 (K-0) . "Fire Protection Guide on Hazardous

u-<-i«nal Fire Protection Association, Fire rrovev.

iiHr:r>.;’lVb^i?i°"cbiir.ri.d Ha..,....... -.7.
(Palmer) 4„^Udbm rhemie," 52B. 865 (Gmelin)

"Gmelin's Handbuch der Anorganischem Chemie,
sources of data items used:
1. A.

B.

II. A.

1 
2. 
3.

1 . 
2.

3.

4.

5.

6. 
7. 
8 . 
1 . 
2 .

Synonyms* K-0

Formula: K-0. Lange
rtolecular weight* Lange

Boiling point* Gmelin

specific gravity* Lange, Gmelin
Vapor density* Not applicable
Melting point* Gmelin

Vapor pressure* ADL

Solubility in water* ..
Evaporation rate* Not applicable
Appearance and odor* K-0. Lange
Flash point* Not applicable
Minimum ignition temperature (metal) Not applicable
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5; waste disposal method: ADL

V. niscellaneous COMTROL DOCUMENT ^

S^^ridini! S'"S.'"4!:L?raranrP«cesrJechroirgf
‘’hIII. 197« 23 "Chromium and Its Compounds," Commonwealth
“''Jf^jtLsJ^rania'^Separtment’of Environmental Resources. Occupational 

Health. 7/71 (Hyg. Info.) "Minerals for the Chemical and

Publishers. ^Drugs?" Merck and Co.. Inc.. 8th edition.
"Merck index of Chemicals and Drugs. ner

Sc;^«tn!’:^ulipan. 1. and Birmingham. 0. d.. "Occupational Diseases of

' the Skin." 1957 (Schwarts)
Re^ereLes for Specific Use/Exposure

McGraw

1.

2.

3.

4.

5. 
61

7.

8.

9.

10. 
11.

Johnstone, K-0

K-0

Considine. K-0 
Considine, Johnstone 
Considine, K-0 
Considine,

K-0, Merck 
K-0, Merck 
Considine. Merck 
Considine. K-0 
K-0, Merck 
Considinei

in all the Specific

are not known

le, K-0. Merck

;-p‘,-”xrto- ira irnStn: u..*
control Methods. RESPIRATOR TABLE DOCUMENTATION

SUBST.KCE. Ch.pmiu. petal and in.oluhle salt.

ittrtrtro"U.:i""ht..iu. .etal .nd maolutle a.lta 
to be eye irritants. ,„ui.a 4-nvicoloaical information that

—IDLH* There is no ^ ®g®tration of chromium metal or its
an acute exposure to a any irreversible healtn effects within
salts would impede escape or this standard, therefore, allowable
e„.-h.lf hour, ^".‘^■'/“""“j^ta^eined on the baais of the p.oteoti.n r.rt;‘.‘nrotS:rhrr.:H“-;re"teoppmeed, hone.et, that to.
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some substances for which there does not appear to exist a concentration 
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 occupational environment. Therefore, for all such particulate sub­

stances it has been arbitrarily determined that only those respirators 
allowed for use above IDLH concentrations are permitted for use in 
concentrations exceeding 500 times the permissible exposure.
Other Toxicological Information: The permissible exposure limit pertains to

metallic chromium and the insoluble salts, except for the hexavalent compounds
According to Patty, "Czl* salts, including Cr203. are 

ascribed a low order of toxicity and have caused no signi­

ficant industrial illness according to Akatsuka and Fairhall, who 
also reviewed the industrial toxicology literature of Cr to 1934. On 
the other hand, chromates and dichromates (oxidation state +6) act as 
protein precipitants and are irritant in action."

The Committee on Biologic Effects of Atmospheric Pollutants, 
concerning the effects of chromium compounds on human health, states 
that "chromium as a metal is biologically inert and does not produce 
toxic or other harmful effects in man or laboratory animals. Compounds 
of chromium in the trivalent state (i.e. chromic oxide, chromic acetate, 
chromic phosphate, all of which are insoluble) have no established 
toxicity. When taken by mouth, they do not give rise to local or 
systemic effects and are poorly abso“bed. Ho specific effects are 
known to result from inhalation . In contact with the skin, they 
combine with proteins in the superficial layers, but do not cause 
ulceration. . ."

"The chief health problems associated with chromium are related 
to hexavalent chromium compounds, which are irritant and corrosive 
and may be absorbed Ly ingestion, through the skin, and by inhalation."

The Documentation of TLV's remarks that "the literature on 
chromium toxicology is devoted primarily to hexavalent chromium.
Early studies indicated trivalent (and presumably bivalent) chromium 
compounds to be essentially nontoxic . . . Experimental evidence has
been reported indicating that trivalent chromium possesses carcinogenic 
properties. Animals ingesting chromic salts showed one-ninth as much 
chromium in the tissues as did animals ingesting equal amounts of 
chromates . . . The TLV's of 0.5 mg/113 of soluble chromium and 1 mg/n3
of insoluble chromium (with the exception of hexavalent chromium 
compounds) are recommended to prevent pulmonary disease or other toxic 
effects."

Reference: Committee on Biologic Effects of Atmospheric Pollutants,
Division of Medical Sciences, National Research Council, "Chromium,"
Washington - Printing and Publishing Office, National Academy of Sciences,
1974. 155 pp.
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USE/EXPOSORE AMD CONTROL DOCUMENT 
CHROMIUM METAL AMD INSOLUBLE SALTS

Use/Exposure 
Inhalation of dust or 
fume and skin contact 
with metal during the 
fabrication of chromium 
alloys (machining* 
welding, grinding, 
polishing). There are 
thousands of uses for 
alloys of chromium - 
from cooking utensils to 
building construction 
materials.

Inhalation of dust 
or fume during the use 
of chromium, as ferro- 
chromium alloy, in the 
preparation of alloy 
steels (stainless steel, 
heat-resisting steels, 
high strength-loM 
alloy steels, alloy tool 
steels). The chromium 
is used to enhance 
corrosion and heat resis­

tance. Stainless steel, 
the largest single outlet 
for chromium, is at least 
1IX chromium.

Inhalation of dust or 
fume and skin contact 
with the metal during 
fabrication of chromium 
plated products (electrical 
appliances and parts, 
automobile fixtures, 
plumbing fixtures, 
piston rings, diesel 
engine cylinders). The 
chromium plating may be 
decorative or intended 
to increase wear resistance.

Principal Route 
of Entry 

A . B

A,B

Currently Used 
Control Methods 

Local exhaust ventilation, 
general dilution ventila­

tion: personal protective 
equipment (respiratory 
protective devices)

Local exhaust ventilation: 
general dilution ventila­

tion

Local exhaust ventilation: 
general dilution ventila­

tion; personal protective 
equipment (respiratory 
protective devices)

Inhalation of dust or 
fume during the use of 
chromium in the produc­

tion of non-ferrous alloys

Local exhaust ventilation; 
general dilution ventila­

tion
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(copper, vanadium, zirconium).

There are hundreds of 
these chromium bearing 
alloys which use the 
chromium in order to impart 
special qualities to the 
alloy.

Inhalation of fume or 
dust during the refining 
and processing of chromium.
The principal chromium ore 
is ferrous chromite. The 
ore is heated in an 
electric furnace with 
carbon to yield ferrochrome 
which is used directly in 
alloys. The metallic 
chromium can be produced 
by four different processes 
(aluminothermio reduction, 
silicon reduction, 
electrolysis and carbon 
reduction process). The 
metal is ductile and is 
prepared for distribution 
by rolling, forging and 
extrusion.

Inhalation of dust and 
skin contact with crystals 
during the production and 
processing of insoluble 
chromium salts. Most of the 
salts which are insoluble 
in water are prepared 
as the hydrate which is 
soluble in water. For expe­

diency this document does not 
differentiate between the hy­

drated and unhydrated Insoluble 
salts since the hydrated salts 
are practically never used 
or prepared.

Inhalation of dust and 
skin contact with crystals 
during the use of insoluble 
chromium salts as chemical 
intermediates (chromic 
sulfate, chromic acetyl- 
acetonate. chromic carbonate).

Local exhaust ventilation; 
general dilution ventila­

tion

A,B Local exhaust ventilation; 
general dilution ventila­

tion: personal protective 
equipment (respiratory pro­

tective devices, protective 
clothing)

A,B Local exhaust ventilation; 
general dilution ventila­

tion; personal protective 
equipment (respiratory pro­

tective devices, protective 
clothing)
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They are used in the pre­

paration of catalysts, organic 
chromium compounds and other 
chromium salts.

8. Inhalation of dust and
skin contact uith crystals 
during use of insoluble 
chromium salts in the 
textile industry (chromic 
sulfate, chromic fluoride).
They are used as mordants 
in dyeing. In treating 
of silk, in printing and 
mothproofing of wool.

9. Inhalation of dust and
skin contact uith crytals 
during use of insoluble 
chromium salts in the 
leather industry (chromic 
sulfate is used in the 
tanning of leather)

10. Inhalation of dust and
skin contact uith crystals 
during use of insoluble 
chromium salts as a 
catalyst (chromic acetyl- 
acetonate. chromic fluoride, 
chromic hexacarbonyl. 
chromous fluoride). They 
can be used as catalysts 
for halogenation. alkylation 
and catalytic cracking 
of hydrocarbons

1. inhalation of dust and
skin contact uith crystals 
during use of insoluble 
chromium salts in miscella­

neous applications (photo 
graphic fixing baths - 
chromic sulfate; chromizing 
chromic fluoride; fuel 
and propellant additive 
chromic acetylacetonate. 
chromic hexacarbonyl, 
chromous fluoride: pigments 
in ceramics - chromic sulfate, 
chromic fluoride

Technical Standard
CHROmun METAL AMD INSOLUBLE SALTS

A.B

A.B

A.B

A.B

Local exhaust ventilation; 
general dilution ventila­

tion; personal protective 
equipment (gloves, protective 
tive clothing, respiratory 
protective devices)

Local exhaust ventilation; 
general dilution ventila­

tion; personal protective 
equipment (gloves, protec­

tive clothing, respiratory 
protective devices)

Local exhaust ventilation; 
general dilution ventila­

tion

Local exhaust ventilation; 
general dilution ventila­

tion; personal protective 
equipment (gloves, protec­

tive clothing, respiratory 
protective devices)
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A — Inhalation
B — Skin and eye contact resulting 

in localized irritation
C -- Ingestion
D — Skin contact resulting in 

absorption and subsequent 
systemic poisoning
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