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HIOSH/0YHA Draft Technical Standazd
and Supporting Decumentation for MAGMNESIYM OXYLIDE FUME

The bhasic teut of <this document contains the draft technical standard
approved by the Joint Review Committee of ‘the NIOSH/OSHR Standards
Completion Program and the supporting documentation £for the substance
MAGNESIUM OXIDE FUME.

The SCP draft technical standards are recommandations te the Department of
Labor for its consideration in rulemaking and have no Isgal &status until
£inal +rules have bheen promulgated by that agency. This draft standard is
provided for your imnfermation only.

The Reifsrencas and Sources, Respirator Table Documentatien and Uses/Exposure
and Contxzol Documentation are the working documents used by the various SCP
working groups during the development of the draft technical standard and
sarve as the technical foundation for the standard. The classification for
each subatance and the zregulatory statements were derived Following a
decision logic established for the various sections of the standard.
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(a) Definitions. (1) "Permissibhle exposure” meéans exposure of amployees
to airborne concentrations of magnesium oxide fume not in exgess of 15
Mmilligrams pexr cubic meter (mgrsM3) dveraged over an eight-hour work shift
{time weighted averagel, as statad in % 18190.10006, Table %-1.

€23 "ietien level" means one half of the permissible exposure for
magnasium oxide Ffume.

(h) Exposuzre defermination and measurement. (1) Each employer wlo has a
place of employmant in which magnesium oride fume dis zreleased into ‘the
woxrkplace air shall determine if any employee may be enxposed to airborne
congentrations of magnesium ouide Ffume at or ahove the action level. The
determination shall be made each time there is a ¢hange in production
process, oxr control measures which could xesult in an increass in aitborne
concentrations of magnesium oxide fume.

(2) A written record of the detexrmination shall be made and shall contain
at léeast the follouwing ‘information: .

(i) Any information, observations, oxr galculations which may indicate
emplovee exposuxe to magnesium oxide £fume:

(ii) Any measurements of magnésium oxide Fume talken;

(iii? Any ewmplovee conmplaints of symptoms which may he attributahle to
exposure to magnesiunh oxide Tume; and .

{(iv) Date of determination, work being performed at the +tine, location
within work site, rame, and sgocial secuxrity number of each enmployee
congsidered.

(3) ITI£ +the employexr determines that any employee may be exposaed to
magnesiwn oxide fume at or above the action level, the exposure of the
employee in each work operation whoe is believed teo have the greatest
exposure shall le measurad. The exXposure measuremant shall he
representative of the maximum eight-hour time weighted average exposure of
+the employee. ' ' '

(4) If the exposure measurement talken pursuant to paragraph (b} (3) of
this section reveals employee erposure to magnesium oride fume at or above
the action level., the emplover shall:

(i) Tdentify all employees who may he exposed at or above the action
level; and

(ii) Measure the exuposure of the emplovees so identified.

(5 ¥f an -employee exposure measurement reveals that an employvee is
exposed to magnesium oxide fume at or above the action lewel, but not above
the permissihle axposure; the exposure of that employvee shall bhe measured
at least every two months.

(6 ITEf an employee guposure measurement zreveals that an employeese isg
egposed te wagnesium owide Zume above the permissible exposure, the
amplovexr shall:

(i) Measure the exposure monthly of the employesz so euposed; and

(ii} Institute control wmeasures as reéquired by paragraph (d) of this
section; and '

(iii) ZIndividually notify, in writing, within five days, evexy employes

=~who.is found to bhe exposad to magnesium oxide fume above the permissibls
axposure. The employee shall alsoe be notified of the corxrrective action
being taken to reduce the exposure to at or below the permissible exposure.

(7) XIf two consecutive émployes exposure nedsuréements taken at least one
week apart reveal that the employee is exposed te magnesium oxide fume
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Bbelow  the actien level, the employveér may terminate measuzemeni for the
employes.

tB8) For purpeses of this paragraph, empglovee exposure is that which nould
occur if the employee were not using a reéspirator.

(e¢) HNMethods of measurement. (1} An employee's exposure shall be obtained
by any combination of long term or short terxm samples which represents the
employes’s actual <exposure averaged over an eight~hour work shift {See
Appendix B (IV) of %this section).

- (2) The nethed of measurement shall have an acecuzracy, Lo a gonfidence
level of 95 pexcent, of not lass than that given in Table 1.

R

Tahle 1
Concentration Required Agcuracy
Above permissible enposure + 25%
At or Dbelow permissible exposure
and above the action level * 35%
At or below the action level + 5O0%
(d?} Compliange. (1) Ho ewmployei shall he edposed toe magnesium oxide

Fume above the permissible exposure as defined in paragraph (a)(1) of this
section.

t2) Employee euxposures %o airborne concentrations of magnesium-oxide
fume shall be controlled to at or Dbelow the permissible exposure by
engineexing and werk practice controls:

(i) Engineezing and work practice conitroels shall be instituted to reduce
exposures to at or below the permissible exposure, exeept +to the extent
that such g¢ontrols are not tedhnically feasible.

(ii)d Wherever engineering and work rracitice centrols are not sufficient
te reduce exposurées to at or below the permissible exposure, *they shall
nonetheless be used +to reduce exposure to the lowest level feasible and
shall be supplemented by respiratoxrs in accordance with paragraph (@)(4Y of
this section.

{3)  Engineexing contrxols. When mechaniecal ventilation is used to
gontrol gxyosuxe, méasurements which demonstrate system efféecitiveness, For
example, air velogity., statiec pressuzle, oxr aix volume, shall be made at
least every three months. Measurements of system effectiveness shall also
be made within five days of any change in production, process, or controel
which might zesult in an increase in airborne concentrations of magnesium
oride fumea. _

€4 Compliance wmith the permissible exposuzre shall net be achisved by
the use of respirators except:

(i) During the time peried necdessary to install or implement éngiheering
or wor¥ practice ceontrols; ox

(ii) In woxk situaticns in which engineering and work practice contrels
aré technically not feasible; or
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] To supplement engineering and work practice controls when such
controls fail to reduce airborne concentrations of magnesium oxide fume +*o
at or below the pexrmissible exposure; o

{iv]) In emexgencies.

(5 Where respirators are needed and permitted undexr this paragraph to
reduce amployeé enposure, the employer shall select and provide ‘the
appropriate respirator from Table 2 and shall ensure that the employee uses
the respirator provided.

TﬁBLE 2 RESPIRRTORE PPOTECTIOH FOR ﬁAGHESIUH OYIDE FUME

Particulate Conceéntration

150 mgsM3 or less Any fume zespirator or high efficiency particulate
tiltexr xesplxator

Any supplied-air respirator.

Any self-contained breathing apparatus.
750 mygsM3 or A high efficiency particulate Filter respirator with a
less Full facepiece.
Any supplied-air respirator with 2 £ull facepiece, helnet
or hood.

Any self-contained breathing apparatus with a full

facepieca.
7,500 mgsM3 ox A powered aixr-purifying respirator with a high efficiency
less particulate filter,

A Type C supplied-air respirater operated in pressure -
demand or other positive pressure or continuodus~flow mode.

Greatexr than Self~contained breathing apparatus with a full facepiece
7,500 mg/M3 or opezated in pressure—demand or other positive pressure

entry and mode .

esoape :ﬁ'I_OR'I. = = = e e e = e — m — e e m e e e et e e e o e wa e —
unkneun A combination respixator which inc¢ludes a Type C supplied -
goncentrations Alr respirator with a full facepiece operated in pzesguxa_h

dewand or otherx positive pressu:e or gontinucus~flow mode
and an auxiliary self-contained hreathing apparatus

overated in pressure-demand or other positive pressure mode.

Fire Fighting Belf-cveontained breathing apparatus with a fuUll faceéepiece.
oparated in pressure-demand or other positive pressure
‘mode .
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(63 Regspirators shall be approved by the Mining Enforeemsnt and Safety
Administration (forxmezly Burxeau of Mines) or by ‘the National Institute fox
Oceupational Safety and Health under the provisions of 30 CFR Paxrt 117.

(73 The employer shall dinstitute a respiratory protection program im
accordance with $ 1930.134Ch), (d), (&), and (£). _
(el Fixe _and safety. The employer shall familiarize himself with the

informatioen econtained in the Substance Technical Guidelines (Appendir B of
this section) for magnesium oxide fume.

(£) Reserved.

(g} ZEResgserved.

(hY FRegerved.

iz Traiping and Iinformation. (1) Each employer who has a workplace in
which maghesium oxide Ffume is present shall keep a cepy of this :egulatlon
with Appendixes &, B and € at the woxkplage. This material shall be nade
readily available to affeated employees

(2) Each employer whe has enmplovees enposed to magnesium oxide Zume
above the agtion level ox employees who uwork where a potentially hazardous
release of magneésium oxide fume may occur, shall annually:

(i) Inform affected employees of the dnformation contained in the
Substance Safety Data .Sheet forxr magnesium oxide fume (Appendix A of this
segtionl;

ii) Rﬂvise_aiiectad employees as to the signs and svmptoms of exposure
to magnesium oxide fume. _ _
(4ii) Instruct affacted empleoyees to advise the employver of ‘the

development of signs and symptoms of exposure te magnesiuim oxide Ffume which
are listed in Appendix A of the section;

Ciw) Instruct affected employees to inform the employver if they develop
any of the medical conditions listed 1n paragraph (33(2) ofF +this sacthn,
and

(v) Provide training to ensure that employess understand the precautiocns
of safe use, emergency protedures, and the correct use of protective
eguipment relative to magnesium oxide fume.

(3) Medicanl surveillasnce. (1} The employer shall provide medical
procedureés as regquirefl by this paragraph. ALl medical procediires shall De

performed by oxr undexr the supervision of & physician at no cost to the

emnployee.

(2) The employer shall obtain from each employee who is exposed, or will
be exposed to airhorne concentrations of magnesium oxide Ffume, at or above
the acvtion level information as to whethexr such emplovee has a history of

chroniec lung diséase.

——
-

€3) The emplever shall preovide a medical esawination fox the employse if:

(i) The employee provides a history of any of the medical conditions
ligted in paragraph (3)(2) of this section; or

(ii) 'The emplovee informs the employer of ihe develecpment of any of the
medical conditions listed in paragzaph (3)(2) of this section or any of the
signs oxr symptoms of axposure to magnesium oxide fume whith arxe listed in
Appendix A which the employee suspects are caused by exposure t¢ magnesium
biide Ffume.

(] The emplover shall provide to the examining physician the following
information: '

i) A& copy of this regulation with Appendixes A, B and € for magnesiunm
ornide fume;
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(ii) A description of the affected employee's duties ag thay réalate to
his exposure fTo magnasiuym oxide Ifume;

(iii} A description of any personal protective eguipment and respirators
reguizred to he used;

{iv) The results ef any mesasurements which may indicate the affectsd
Emplovee's eiposure;

{v) The affected employee’'s anticipated erxposure;: and

tvi) Upcn regquest of the physician, any available information from
previous medical examinations of the affected employee. _
(5} Where a medical examination is required hy paragraph (33(3) of this
section, follouwing suceh exranination the emplover shall obtain a written
opinien frem ‘the examining physician which conforms with paragraph (3)(6)
of this section.

(63 (4) The physician's writiten opinioen shall bhe a .gsigrned statemenit by the
exarining physician specifically stating: (L) Whether the employee has any
datected'medical condition which would place the employee at increased risk
ef material iwpairment of the empleoyee's health from exposure te magnesium
oxide fume oxr would direc¢tly or indirxectly aggravata any detected medical
condition; _

{B) Any recommended limitations upon the employee's exposure Lo magnesium
oxride fume incdluding limitations wupon the wuse of personal protective
eguipment and respirators; '

{€) That the employee Dhas been informed By the physician of any detected
madical gonditions wWhich reguire Ffurther medical examination or treatment.

{ii) The physicvian's written opinion shall not reveal specific medical
findings or diagnoses unrelated to axposiutre to maghesium onride fune.

{idii) The empleoyer shall preovide ‘the. emplovee with a c¢opy of the
physician’s written opinion.

(73 MNe enmployee shall be expesed to airborne concentrations of magnesium
oxide Fum& in such a way as would put the emplovee at increased zrisk of
material impairment of his health from such exposure. This determination
may be based on the physician's written opinion. _

€8) The enplover shall provide emergency and Ffollow-up uedical
eraminations and treatment for any employee injured +through exposure to
magnesiym oxide fume,

(9) If an ewployee refuses any reduired medical examination, the enployer
shall inform the employee of +tha possible health consequences of such
refusal and obtain a signed statement from the employee indicating that the
employee understands the risk involved by refusal to be ewanmined.

{10 Heo medical procedure which would be performed pursuant to this
section need be performed if records of a previous such procedure performed
within the past six months are acceptable to the examining physician.

(kY ERecordleeping. (1) Expogure determinstion. (1) The employer shall
Keep an accurate zecord of all determinations zeduired %o be madé pursuant
to paragraph (bh){(1) of this section. '

(i)Y This <record chall include the written determination reguized in

—~paragraph (h)(2) of this section. _

(iii) This =zrecoxd shall bhe maintained until replaced by a more recent
regornd.

(2) Eyposure measuremenis, (i) The employer shall Keaep an asccduraie
record eof 2ll measurements taken to deéetermine employee eaxposure to
magnesium oxide fume.

i
L.
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{(1i? This record shall inelude:

(R) The date of mzasuvrement:

(B) Operxations invéelving exposuxe to magnesium oxide Ffume Which are being
monitored;

(€) Sampling and analytical wmethods used and evidence of their accuracy,
ineluding ‘the method, zesults and date of c¢alibration of sampling
equipnent;

(D) Huwbexr, durxstion, and results of samples taken; and

(E) ‘Hame, social security number and exposure of the employes monitored.

{iii) This <recoxrd shall be maintained until replaced by & more recent
recdxrd but in no event for less than onhe yvear. '

{3) HMeechaniceanl ventilation. {1) When nechanié¢al ventilation is used as
an engineering contrel, the employer shall maintain an accurate recozrd of
the measurements demonstrating the effectiveness of such wventilation
required by paragraph (d)(3) of this section. :

(ii) This zecord shall include:

(A} Date of measurement;

(B} Type of measurement takern;

(CY Result of measursehent.

(1ii) These records shall be maintained for at Ieast one year.

(4) ‘Emplovee training and information. (i) The employer shall keep an
accurate receord of all employee traininyg and infermation required by
paragraph (i) of this section.

(ii) This zecoxrd shall include:

(3) Pate of training;

(B) Hame #@nd sogiazl security numbér of emploved trained;

t2) Content or scope of training provided.

{idii) This zrecord shall bhe maintained until replaced by a more recent
record.

{5) Medigal surveillance, {i) The empleoyer shall Keep an acnurafe
record of employee medical surveillance reguired by paragrxaph (i} o6f +this
section.

{1ii) This record shall include:

(&Y Information cdoneerning medical conditions obtained from the employee
pursuant te paragraph (3)(2) of thig section;

(B) Any enployee medical complaints relative to exposure to magnesium
éxide fume;

() B copy of information provided to the physieian pursuant to paragraph
(3¥CuYCaid, (iid); (dv), (v), and (vi) of this section.

()} Physigian's written epinion; and

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

(iii) This recoxzd shall be maintained for thes duration and Ffor one vear
after termination of the employment of the affected emplovee.

(6) Acegess to zrecoxds. ti) A1l records reguized to be maintained by
this section shall be made available wupon reguast to authorized
representatives of the Assistant Secretary of Labor for Occupational Safety

—and Health and the Director of +the MNational Institute for Oeoupational
Safety and Health.

(ii) Employee enrposure detexrminatién and exposure measutement records
required to hée maintained by this section shdall bhe made available to
employees and former employees and their designated representatives.




iy,

HIOSH/OSHA Draft Technical Standaxd
and Supporting Documentation foxr MAGMESIUM OXIDE FUME

(iii) Employee medical records zeqguired to be maintained by this section
shall be made available upon written regquest to a physician designated hy
the employee or Former emplovee.

(1) Employvee _observation of measurehent. (1) The employer shall give
affscted employees or their representatives an opportunity to obhserve any
measurenent of employee exposure to magnesium oxide Ffume which is conducted
pursyant to this saction.

(2} When observatioen of measurenent of employee esxposure to magnesium
oride fume requires entry into an ares where the use of personal protective

davices, including respirators, is required, the observer shall he pr¥rovided

with and zrequixed +to wuse such equipment and comply with all other
applicable safety prodedures.
(3) Without interfering with. the measurement; observers shall he entitled

to:

(i) Receive an explanation of the measurement preocedurxe.

(ii) Visually observe all steps zelated te the measurement of the
airborne concentration of magnasium oxide Ffume that are being performed st
the place of exposure; and

{iii} Record +the results obitained.

NOTE: The information gcontained in the following appendiges is advisory
in nature and dis neoet intended, by i%SElf» to create any additicnal
obligations not otherwise imposed oxr detract from any existing obligation.

LPPENDIX A

SUBSTANCE SAFETY DATR SHEET
FOR MAGHESIUM OXIDE FUNE

I. SUBSTANCE IDENTIFICATION
' k. Substance: Magnesium oxide Zume
R. Permissible Exposuze: 15 willigrams of magnesium oxide fume

pexr cubic meter of air (mygs/M3) averaged over an eight-hour
work shift..

£. Lppearance: White =fume
II. HEALTH HAZARD DATA
K. Ways in  which the ¢henical affects your bedy: Magnesiunm

oride fume can affect your body if you inhale it orxr it it
comes in contact with vour eves.

B. Effects of Overexposurer
1. Short~term Euposure: Magnesium #oxnide £fume may causé
irzritation of the eyes and nose. It may =also cause
metal fume fever. Symptems of metal fume fever include

¢hills, fever, heddache, tightness of chest, cough,
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waakness., tireédness, dxyness of +the mnose and meuth,

muscular pain, nausea and vemiting.

Long-tezrm Exposure: HNone Knowrn.

3. Repoxrting Signs and Symptons: You sheuld inform youx
employer if wou develop any signs or symptoms and
suspect that +they are caused by exposure o magnesiunm
oxide fume.

b

EMERGENCY FIRST ALID PROCEDURES

AL

Breathing: If you or any other person breathes in large
ameunts of magnesium oxide fume move the exposad person To
fresh air =&t once. If breathing has stopped, pexrform

grtificial respiration. Keep the affected person warm 1nd at
rest. Get medical attention as soon as possible.

Resoue Move affected person iron the hazmardous aRpoOsuLe,
I+ the exposed person has been overcome, notify someone else
and rut into effect +the egtablished emergandy resgue
progedures. Do net hecome a casuality vourseldf. Understand
FoUr angrgency rescue procedures and know the leocations of
the eguipmwent before the need arises.

RESPIRATORS AND PROTECTIVE CLOTHING

a.

‘B.

C.

Respiratoxs! Respirators are not the bhest way to control
exposure to magnesium oxide FfFuwe. You can enly he required
to weawr them Zfor =zoutine use Aif your employer is in the
rrocess of installing controls ox c¢ontrol measursas prove

inadequate. You may be required to wear respirstors for non-
routine activities oxr in emergancies. Tf respirators are
uorn, they mnust have a HMining Enforcement and Safety

Administration (MESR) o6x National Institute for ©Occupational

Safety and Health (HIOSHY approval label. (older respizators
may have a Bureau of Mines approval label.) For -effective
protection, xespirato:s must £it yvour face and head snugly.
Eespirators should 1ot bhe Ilcosened or removed 4in work
situations whexe thexe Use is required., If you experience
difficulty breathing while waaring a respirator. tell youx
enployer,

Protective Clothing: Not applicable.

Eve Protection: HNot applicable.

PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

A.

ACCESS

A

Esk your supervisor where magnesium oxide fums may bhe
inadvextently released in yéur wexrk area and Ffor any addi-~
tioenal plant safety and health rules.

TO INFORMATIOHN

Each year your emplO§ez is required to inform you of the
information contained in +this Substance Safety Data Sheet for
magnesiunm  oxide fume. In addition, wvyour employer must
instruet you in emergency pxoceduzes, and the correct use of
protective equipment.

Your amployver is reauired to determine wheither you are being
erposed to magnesium oxide Iume. You or your representative

‘have the right to obsexve employss exposure measurements and

to recoxrd the results obtained. TIif your employer determines
that you are being covexrexposed, he is reguired to inform you
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of the euposuzxe and of the actions which are heing taken to
reduce your exposure.

c. Yeur employver .is reguired to ¥eep records of eHposure
determinations, grposure measurements, and medical
surveillargs. Your employer is regquired to maks records of
exposure determinations and youx exposure measuremnents

available to¢ you ‘or your representative upen your reguest.
Yeur employer 1s required to relesase youx medical records to
youx physician upoir your written request.

-APPENDIX B

SUBSTANCE TECHNLCAL GUIDELINES
FOR MAGNESTIUM OXIDE FUME

I. PHYSICAL AHND CHEMICAL DATA

A. Substance Tdentificatien
1. Synonyms: HMagnesia fume
2. Formula: Mgo
3. Molecular weight: 40.3

B. Physical bhata
1. Boiling point (760 mm Hg): 3580 € (6480 F) (solid)
2. Specific gravity (mwater = 13: Solid = 3.58
3. Vapcoxr density (air = 1 at boiling peint of

magnesium oxide fumel): Not appilicabla
4. Melting podint: 2800 C (5072 F) (solid)
5. Vapor pressure at 20 C (68 F¥: FEssentally zero
6. Solubility in watex, % by weight at 20 € (68 F): Insoluble
7. Evaporation rate (butyl acetate = 1): Not applicable
_ 8. Appearance: White fume
Iz, FIRE, EXPLOSION. AND REACTIVITY HRZARD DATA

A, Fire
1. Hot cvembustible

B, Reactivity
1. Conditions contributing to instability: HNone
2. Incompatibilites: Reacts vioclently with echlorine

trifluoride
2. Hazardous decemposition products: Hone.
4., Special precautions:! None.
IIT. SPILL PROCEDURES
A If potentially hazaxdous amounts of magnesium oxide fume are

inadvertently released, ventilate the ares of the release to
disperse the fume.
B. Persons not wearing protective equipment should be restricted
fxrom areas of releasas until ¢leanupr has been completed.
Iv. MONITORING AND MEASUREMEMNT PROCEDURES



v,

vI.

HIQSH/70SHA Draft Technical Steandazrd
and Supporting Documentation for MAGHESIUM OXIDE FUME

A. EXPOSURE RABOVE THE ACTION LEVEL: Measurements taken for the
purpose of determining emplovee exposure under this =zection
are best taken suc¢h that the average 8-hour exnposure may he
determined fxom a single eight-hour sample o&f two H4-hour
gamples. Several shoert +time interval samples (up to 3¢
minutes) may alsoc bBe used to determine the average exposure
level. Aix samples should be taken din the employee's
breathing zone (aix that would most nearly repregsent that
inhaled by the employee). Sampling and analyses may he
perfoxrmed hy instruments such as detector tubes certified by
HIOSH under Yz  ©FR  parxrt 8Y, poértable direct-reading
instruments, dosimeters, or by collection of the particulates
using a high efficiency membrane £ilter with subsequent
chemical analyses. The method of measuremsnt must determine
the <concentiation of magnesium onide fume to plus or minus

35%.

B. EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring and
measurements under this sechtion should be essentially the
same as described under paragraph IV. A Laboratoriegs
rerforming chemical analyses should he aceredited in
Industrial Hygiene Chemistry Dby the American 'Industrial
Hygiene Association. The method of measurement must

determine the concentration of magnesium oxdide Ffume to plus
or minus 25%.

C. METHODS: Methods meeting these acgouracy reduireaments are
available from the Hational Technical Information Service, U.
8., Departwent of Commerce, Springfield, Virginia 22161 undex
the title "HIOSH Analytical Methods for Set 0" (Order Hnumber

RERAXXREEX). .
‘L. QUALITILED PERSONS: Since many of the duties relating to
employee protection are dependent on the regults of

menitoring and measuring procedures, employexns should assure
that the evaluation of emplovee eMposures is performad by =&
competent industrial hygienist or other tedéhnically gqualified

PRESON.
MISCLRLLAHEOUS PRECAUTIONS
AL Employers should advise enployees of all areas and csperations

uliere exposure to magnesium oxide fume could occur.

COMMON OPERATIONS

Common operations in which esxposure to magnesium oxide Ffume is
Jikely te o¢gur are: lWhen magnesium compounds ake degomposed hy
heat as in the cgaleining of magnesium carbonate or magnesiuin
hydroxide; when magiesium matal burng in ailr; when magnesium oxide
refractorias are overheated ag in crucibles; during fabricatiocn of
magnesium alleys; and during casting of maghesium metal and alloys.

APPENDIX © — MEDICAL SURVEILLANCE GUIDELINES

ROUTE OF ENTRY

Inhalation.
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I TOXTCOLOGY

Magnesiuin oxide fume is a mwild dirzitant of +the eyes and nose.
Examination of 95 uworkers exposed te an unspecified concentration of
magnesium oxide dust revealad slight irritation of the eyes and nose; the
magnesium level in the serum of 60 percent of those examined was above
the mnoxmal uppér limit of 3.5 mg percent. Experimental subjects exposed
to fresh magnesium oxide Ffume developad metal £ume fever, an illness
similar to influesnua; thexe was Faver, cough, oppression in the chest,
and a leucocytosis; therxe axe no reports of metal fume Fevar resulting
from industrial exposure. Metal magnesiuvm slivers produée a gaseous
reaction and ¢ause a slow-~healing burn with ulcderation, but this has not
been reported fox madnesium oxide.

IIT. SIGMS-QHQVS$MPTOHS

Trritation of eyes =and nose; an influenza-like syndrome with fever,
cough, clhest pain (metal fume fever) may oceur several houxrs after a
heavy exposure.

Iv. SPECIAL TESTS
NHone in cecmmon usage,

v, . TREATMENT
Remove From ‘exposure. Flush eves with water and wash skin with SO&pP OI

mild detergent and water. Give artifieial kesuscitstion and administex
oryden if indicated. Recovery is usually conmplete.

VI, SURVEILLANCE AND FPREVENTIVE CONSIDERATIONS
A. GENERAL
Magnesium oxide fume catses irritation of the aeyes and noss. R

massive exposure to freshly formed Ffume may dause metal fume Fever,
an  influenma-like illness which lasts no more than 24 hours. It isg
dmportant that the physician hecome familiar with plant operating
conditions in which exposure to magnesium oxide fume occurs. Those
with skin disease mway not tolerate the uwearing of protective
clothing and those with ¢hronic respiratory disease may not toleratae
the wesring of negative pressure respirators.

B. PREPLACEMNENT

Routine medical histoxries and vhysical examinations are not
reguixed. However, the employer must screen employees for History
of certain medical conditions (listed below) which iight place the
employee at increased xzisk from magnesium oxide fume exposure. Only
thosé giving a positive history of these conditiens must be referred
For further medical erxaminations.
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1. Chreonie zrespiratory disease -—-- In perseons with inmpzired
pulmenary function, especially thése with obstructive airway
diseases, Tthe Dbreathing of maghesium oxide fume might cause
exaverbation of symptoms due to its irritant properties,

C. PERIODIC EXAMINATIONS
Routine periodic examinations are not reguired. Howevex, if the
enpleoyver becomes aware of an employee with the above listed
conditions, he nmust refer such enployee For Further medieal
examination.
VII. REFEREHCES
1. American Conference of Governmental Industrial Hygienists:

"Magnesium Oxide Tume," Documentation of the Thzreshold Limit Vvalues fox
Substances in Workroom Air (3d ed., 24 printing), Cincinmati, 1974, p. 147.

2. Hygienic Guide Sexies: "Magnesium," American Industrial Hygiene

Associlatien Journal, 21:97-98, 19680.

3. Patty, Frank &A.: Industrial Hygiene and Toxicology., Vol. IT -
Toxicolegy (2d ed. revised), Interscience Publishing Company, New Yoxk,
1963, wp. 1073-1070.

5. Browning, Ethel: Toxicity of Industrial Metals (24 e&d.),
Butterwoxrths, Londen, 1969, pp. 206-212.
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REFERENCES RHD SOURCES
MAGNESTUM OXIDE FUME

1910.93
(£) Personal Protective Eguipment, and, (h) Sanitation
Refexrences: Hona
COMMENTS
General: There is no indication in the literature that eyve or

skin contact with or ingestion of this substance is harmful.
Because of this, and hecause of the physical nature of
the substance, it is concluded that nohe of the statements
normally specified in this sedtion are appropriate.
SUBSTANCE TECHNICAL GUIDELINES
The references cited for this document inc¢lude:
Kirk - Othmer, "Encyclepedia of Chemical Technelegy," 2nd edition, Vel. 12,
p. 724 (E-0)
"Lange's Handbook of Chemistry," 11th edition (Lange)
Sources of data iltemns used:

I. a. 1. Synonyus: E-0Q
2. Formula: K-0
3. Molecular weight: TLange
B. 1. Bodling point: Lange
2. Specific gravity: Lange
3, Vapor density: HNot applicable
4. Melting peint: Lange
5. Vapor pressure: ADL
6. Solubility in water: Lahge
7. Evaperation zate:r HNot applicable
8. Appearance an odoxr: Lange
II. B. +, Flash point: Mot applicable
2. Auteignition temperature: Not applicable
3. Flammable limits: Mot applicable.
b, Extinguishing media: ADL
5. Special fire fighting rrocedures: ADL
6. Unusual fire and explosion hazmards: Hone
B. 1. Conditions contributing te instability: ADL
2. Incompatibhilities: HFPE 491 I
3. Hazardous decomposition products: None
. Special precautions: None
IIT. k. Steps 1if released or spilled: EnL
c. Waste disposal method: HNot applicahle
V. Miscellaneous precautions: ADL

USE/EXPOSURE AHD COMTROL DOCUMENT

Referenées used in the preparation of this document include:

International Laboux Office, "Encyclopedia of Occupational Health and
Safety:" 1972 {(ILO)

Patty, F. K., “"Industrial Hygiene and Toxicology," Vol. II, Interscience
Publishers, 1962 (Patty)

Steel, J., "Health Hazaxds in the Welding and Cutting of Paint Primed
Steel," Annals of Ocgupational Hygiéne, 7, p. 247 - 252, 19614,
HIOSH 16742 (Steel)

Williams, C. R., "Atmosphexric Contamination £from +the Casting of
Magnesiun," Journal of Industrial Hygiene and Toxicology, 24 - 9,
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p. 277 — 80, 1942, NIOSH 24745 (Williamg)
References f£or Specific¢ UsesExposure

1. ILG, Patty, Steel

2. Patty, Williams

3. ILO

References for Spec¢ific¢ Control Methods
1. ILO

2. Patty

3. IL0

EESPIRATOR TABLE DOCUMENTATION
SUBSTANCE: Magnésium oxide fume

D. 0. L. STAHDARD: 15 mg/M3 _
Eye Irritation Level: Magnesium oxide fume is not known to be an eye
' irritant.
IDLH: There is mo evidence in the available t031cologlcal informatien of an

IDLH concentration for magnesium oride Ffume, since the symptoms of metal
fume fever would net impéde escape or cause any irreversilble health effects
within 172 hour. For *he purposes of this standard, therefore, allomable
regpiratory protection has been deternined on the basis of the protection
facvtor afforded by eath device. It is recognlned, however; that forxr

some substances for which there does not appear to exist a cencentration

immediately dangerous to life and health, the determination of allowable

respiratory protection based on protection factors may result in the
selection of a voncentration which is not likely to be encounteread

in the cccupational environment. Therefore, for all such particulate

substanues 1t has béesen arbitrarily determined that only those respirators

allowed fox use above IDLH concentrations are permitted for use in
concentrations exceeding 500 times the permissible euposure.

Other Tonicological Infcxnltlon Aecording to the Documentation of TILV's,
"Drlnker and assocviates reported results of ewperiméents in 1927 in
which four human subjects were exposed at measured concentrations of
freshly generated magnesium oxide fume. Although slight reactions were
ohsexrved afier less than 10 minutes of exposure at concentrations of
approximately H00 ~ 600 mgsM3; it was believed that more severe exposure
would lead to more severe reactions. TLater, Drinker showed, by
animal experiments and further experiments on man, that magnesium
causes less marked results than does Bine, but that the inhalation
of magnesium oxide produced in man a febrile reaction and a leuko~
ceytosis analogeous fo that caused by ginc¢ oxide. The TLY committee
reconmendad a limit of 10 mgsM3 "on the bagis that this value represents
a maximal desirable limit fox dusts of relatively minor hazard.

Brownlng alse states that in animal experlments magnesium
oride fume "produced a zeaction similaxr to %that of human metal fume
fever, but the characteristic temperature reagtion was that of a fall
rather than a xrise. It was analogous to that gaused by zine bhut
milder in degrea."
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USE/EXPOSURE AND COHTROL DOCUMENT

MAGNESIUM OXIDE FUME
Principal Route
of Entxzy

Use/ExXxposure
Inhalation of fume duxr-
ing the fabrication of
magnesium alloys.
Because of its lightness
and strxength, magnesium
is a component of
structural matexrials
used for aircraft,
ships, automobiles,
hoats, portable tools,
machinery, military
equipment, etc. During
many operations (welding,
cutting, grinding) there
is oxidation of the
magnesium producing
magnesium oxide fume.

Inhalation of fume duxr-
ing the casting (melting,
pouring, mold curing) of
magnesium metal and
alloys. Magnesium oxide
fume has been detected

in the working atmosphere
but below the suggested
maximum allowable c¢oncen-
tration.

Inhalation of fume during
fabrication of magnesium
metal (grinding, polishing,
machining). Small fragments
resulting from these opera-
tiens c¢an be readily ignited
by a chance spark or flane
to produce magnesium oxide
fume. The fire presents

a greater hazard teo the
worKker than the fume.

-—- Inhalation

-— Ingestion

2 0w

systemic¢ poisoning

A

Currently Used

Control Methods
Local exhaust ventilation:
general dilution ventila-
tion; personal protective
eguipment (respiratory pro-
tective devices)

Local exhaust ventilation;
general dilution ventila-
tion

Loc¢al exhaust ventilation:
general dilution ventila-
tion; personal protective
equipment (respiratory pro-
tective devices)

-— 8kin and eye contract resulting in localized irritation

-—- Skin contact resulting in absorption and subsequent



