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The basic text of +this document c¢ontains the draft technical standazxd
approved by the Joint Review Committee of +the NIOSH/0SHA Standards
Completion Program and the supporting documentation for the substance BORON
OXIDE.

The SCP draft technical standards are recommendations to the Department of
Labor for its consideration in rulemaking and have no legal status until
final 1rxules have been promulgated by that agency. This draft standard 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 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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(a) Definitions. (1) "Pexmissihle exposure" means exposure of employees
to airberne concentrations of boron oxide not in excess of 15 milligrams.
per cubic meter (wgsM3) averaged over an eight-hour work shift (tine
weighted average), as stated in & 1910.1000, Table Z-1.

{2} "Retion level”™ means one-half of the permissible exposure for boron
oxide avéeraged over an eight-hour work shift.

(b) Initial determination and exposure measurement. (7} Each employex who
has a place of employment in which boron oxide 4is released into <the
workplace air shall determine if there is any possibility that any emplovee
may be exposed to airborne <concentrations of boron oxide above the
permissible level. The initial determination shall be made eadh time there
is a change in production, process, or c¢ontrol measures uwhich may result in
an indrease in airborne concentrations of boreon oxide.

(2 A written record of the initial determination shall bhe made and shall
contain at least the following information:

(i) Any information, observations, or calculations which may indicate
amployee eXposure ﬁo boron onide;

(1i} Any measurements of boron cxide takens

(iii) Any emnployee g¢complaints of symptoms which may he attributable teo
exposure to horon oxide; and

(iv) Date 6Ff initial determination, work being performed at the time,
lo¢ation within work site, and employees considered.

(3> TI#£ the employer detexmines that any employee may be exposed to boron
oxide above the permissible exposure, the exposure of the emplovee in each
work operation who is Dbelieved to hawe the greatest exposure shall be
measured. The exposure measurement shall be representative of the maximunm
gight-hour time weighted average exposure of the employes.

¢4}y I£ +the éExposure measurement taken pursuant to paragraph (b} (3) of
this séction reveals emplovee axposure to horon oxide above +the action
level, the employer shall:

(i} ZIdentify all -enmployees who may he exposed above the permissihle
level; and

(3ii) Measure the exposure of the employees so identified.

{8) If an emplovez exposure nmeasurement reveals that an employee is
édposed to Dboron oxide above the action level, hut not above the
permissible exposure, the exposuxe 6Ff that émployee shall be measured at
least every three months.

{6) If an enmployee exposure measurement reveals that an employes is
exposed to boron oxide above the permissible exposure, the employer shall:

(i) Measuzxe the exposure monthly of the employee so expesed; and

(ii) TInstitute control measures as zreguir¥ed by paragraph {d) of this
section; and

(iii} Individually heltify, in writing, within five days, evéry employee
who is found to be exposed to bhoxron oxide above the permissible exposure.
The -employee shall alsce be notified of +the results of the exposure
measurements and of the corrective action being +*taken +to reduge the
exposure to below the permissihle euposure.

{7) If two coensecgutive employvee exposure measurements taken at least one
week apart reveal that the emplovee is exposed to bhoren oiide helow +the
action lewvel, the employer may terminate measurément for the employes.

(8) For purposes of this paragraph. employee exposure is that which would
occur if the employee were mot using a respirator.
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(c) Methods of measurement. (1) in employee's exposure shall he obtained
hy any combhination of long term or short term samples which represents the
employee's actual exposure averaged over an eight-hour work shift (See
Appendin B (IV) of this sectionl.

€2) The methed of measurement shall have an ag¢curacy, to a confidende
level of 95 percent, of not less than that given in Table 1.

Table 1
Concentration Required Accuxacy
Above permissible erxposure + 25%
At or heléw permissible exposire
‘and abeve the action level + 35%
'3t ox below the action level + 502

(dl Compliance, (%) No employee shall be exrosed to boron oxide ahkove
the permissible exposure as defined in paragraph (aX(1) of this section.

{2) Euployee exposures to airborne concentratiohs of boron oxide shall
he controlled to at oxr below the rermissible exposure by engineering and
work practice contxols.

(i) Engineaxing and work pzactice controls shall be instituted to reduce

exposures to at or below the permissible axposure, except to +the extent
that such ¢ontroels are not feasible.

(idi? Wherever engineering &and worKk practice controls are noét sufficient
to reduce erxposures to at or below the permissible exrposure, +they shall

nonetheléss be used %o reduce exposure to the lowest level feasible and
shall he sunplemented hy respirators in accordance with paragraph (d)(4) of
this section. _
(3) Engineexriny controls. When local exhaust is used to control
eRposure, measurements which demonstrate system effectivendss, FTor example,
alr velocity or static pressure, shall bé made at least evexry three months.
Measurements of system effedtiverness shall also b made within five days of

any ¢hange in production, progess, ox control which might result in an
increase in airhorne concentrations of boron oxide.
(k) Compliance with +the permissibhle exposure shall not be achieved by

the use of respirators ercept:
(i) During the time period necessary to install or implement ehgiheering
or work pragtice controlss orx

{13 In work situdtions in which engineexing and work practice controls
are not feasible; oxr _
- (i1i) To supplement enginsering and work practice contrels when such

controls £ail to reduce airborne concentrations of hoxron oxide to at or
helow the permissible exposure; ox
(iv) Por operations which require entry into tanks or c¢losed vessels: or
(v In emergencies.
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(5) Where respirators are needed and permitted undez this pazxagraph to
reduce smployes _exposuxe,' the amplover shall select and preovide the
appropriate respiratoer from Tablée 2 and shall ensurée that the employeé uses
the respirater provided. When an eénmplevee informs his ewployer that he is
experiensing eye irritation from boeron oxide while wéaring a respirator
allowed in Table 2, the employer shall provide and ensure that the employee
use an eguivalent respirator with a full £acepiece, helmat or hood.

TABLE 2 RESPIRRTORY PROTEQTIONM FOR BORON OXIDE

Dust Concéntration

75 mgsM3 or less Any dust zrespirator, exrcept single-use.
150 mgsM3 or Any dust respirator., except single-use or
less quatrter-mask respirator.

Dust or Fume Cohncentration

150 mgsM3 ox less Any fume respirator or high efficiency particulate filterx
respirator.
Eny supplied-air respirater.

Any self-gontained breéathing apparatus.

750 wgsM3 or 4 high efficiency particulate filtér respizator with a
less full facepiece.
Any supplled ailr zesplxator wlth a full facepiece,
helmet or hood.
Any self-contained bréathing apparatus with a full
iacepiece.
7500 mgsM3 ox A powered alr purlfylng respirator wlth a Ffull iaceplece,
less : helmet, ox hood and a high eiflclency partlculate filtexr.

A Type C suppliedfair.xespiratox with a full facepiece
operated in pressuré-demand or other positive pressure
mode or with a full facepiece, lelmet or hood operated in
c¢ontinuous—-flow mode.

_.Greatexr than Self-cvontained breathing apparatus with a full facepiece
7500 mgsrM3 or cperated in pressure-—demand ox other positive pressure
entzy and mode .
escape from e e T e T T T T T S R e
unknown i combination réspitator which includes a Type € suppligd -~
concentrations air respirator with a Ffull facepiece operated in pressure -
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demand or other positivé pressure or continuous-£flow inode
and @n auxiliary self-contained breathing apparxatus
operated in pressure—-demand or other positive pressure node

Fire Fighting Self—contained breathing apparatus with a full facepiece
operated in pressure-demand or other positive pressure
mode

(6) Resplrato:s sliall he app?oved by the Mining Enforcéement and Safety

Administration (formerly Bureau of Mines) or by the National Institute fox
Oceupational Safety and Healith undex the provisions of 30 CFR Part 11,

€79 ‘'The employer shall institute a respiratory protection program in
acdordance with $ 1910.134(b), (d}, (e), and (£).
Le) Fire and  safety. The employer shall iamlllarl 2 himself with the

information contained in the Substance Technical Guidelines (Appendix B of
this section) for boren oxide.

(E£) Personal protective eguipment. {1) Employers shall provide and
ensure that employees use appropriate protecitive c¢lothing and equipment
necessary to prevent repeated or prolongasd skin contact with boron oxide or

liguids c¢ontaining boren oxide. Faée shields shall comply with &
1910;133&&)(23,ta3143, (al(5), and (a)(ﬁ)._
(2) Employers shall ensure that non-impervious ¢lothing which bhecomes

contaminated with boron oxide he removed promphtly and not réworn until the
boron oxide is removed From the clothing.

(3) Empleoyers shall provide and ensure that employees use safety goggles
which comply with $ 1%910.133(a)(2)-(a)(6) where boron oxide or non-aguéous
liguids containing boron okxide may contact the eves.

(g) Spills _and dispesal. In the event that boron oride is spilled the

employer shall immediately provlde avallahle ventilatien and. then clean up

the spill,

(h) Sanitation. (1) Emplovers shall ensuxre +that employees whese gkin
becomes contaminated with boron oxide promptly wash or shouwer with soap or
mild detergent and water to remove any bérorn oxide from the skin.

(2) Emplevers shall ensure that empleyees who handle boron owide or non-
agueous liquids containing boron oxide wash +their hands thoreoughly with

soap oxr mild detergent and water before eating, smoking or using toilet
facilities. 3 _
(i) Training and infermation. (1) Each employer whe has a workplace in

which hozon oxide is present shall Kkeep a copry of this regulation with
Appendixes A, B and C at the workplace. This material shall be made
readily available to affected employees.

(2?2 Bach employer who Thas employees exposed to boron oxide above the
aetion level without regard fo the use of respirators, ox employees who may
have repeated ox prolonged skin centact or whe may have eye contagt with
boron oxide or non-agueous liquids containing boron oxide, ox emplovees who
uwork where a spill of boron owxide may oteur, shall annually:

(i) Inform affected employees oFf the dinformation contained in the
Suhstanhceé Safety Data Sheet for boron oxide (Appendin Rk of this gection);
Ciil Advise affected employees as to the signs and symptoms of expostre

to horon oxuide.
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(iid Instruct affected employees to advise the employer of +he
development of signs antd symptoms of overexposure to bhoron okide which are
listed in Appendi¥% A of the section; and '

(iv) Frovide tTraining t¢ ensure that employeses understand +the
precautions of safe usée, emérgency procedures; and +the correct use of
protective eguipment relative to boron oxnide.

(j) Medigal surveillance. (Resezved.)
tk} RecordReevpinag. (1) Exposure determination. (i) The employexr shall

keep an accurate record of all determinations xequired to he made pursuant
to paragraph (h){1} of this section.

(ii} This record shall include the written determination reguired in
paragraph (bI(2) of this section.

(iii) This tecord wshall be maintained until replaced by a more recent
regoXx ﬂ . . . .

(2) Exposure measurements. (i) The employer shall Keep an accurate
record of all measurements taken to determine employee exwposure +to boron
oxide.

(ii) This record shall includer

(A) The date of measurement;

(B} ©Operations invelving exposure to bhoron oxide which are being
monitored;

(¢) Sampling and analytical methods used and evidence of their accuzracy,
inecluding the method, results and date of calibration of sampling
equipment; . .

(D) Nuwher, duration, and results of samples taken; and

(E) MHMName, sedial security number and exposure of the employee monitoxed.

(iii) This zrecdrd shall be wmaintained until replaced by a more recent
record bBut in no event foxr less than one year. '

(3) Mechanical ventilation. (i) When mechanical ventilation is used as
an engineering control, the employer shall maintain an accurate zrecoxrd of
the measurements demonstrating the effec¢tiveness of such ventilation
retguired by paragraph (d){3)(i) of this section.

(i) This record shall indiude:

(A) Date of measurzement;

(B) Type of measurement taken;

(C)} Result of measutement.

(iii) These regords shall be maintained foxr at least one year.

(4) Emplovee _training and information. {i) The employex shall keep an
accurate record of all employee training and information regquired by
paragzaph (i) of this section.

(ii)} This record shall in¢lude:

(R} Pate of training;

(B) Mame and social security number of emplovee Traineds;

(€} Content oxr scope of training provided.

(iii) This 'record shall be maintained until replaced by & more recent
record. _ _ _

e (BY Actess to  regords. (i} All rec¢cords reguired to be maintained by
thiis sec¢tioen shall be made available upon reguest to authorized
representatives of the Assistant Secrétary of Labor Ffor Oreupaticonzal Safety
and Health and the Directox of +the National Institute for Occupational
Safety and Health.
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(ii) Employee exposure détermination and exposure measurement records
required to be maintained by +this section shall be made available to
employees and former employees and théeir designated répresentatives,.

(iii¥ Employse medical records reguired toe b2 maintained by this section
shall be made available upon written request to a physician designated hy
the employee ox former employee.

(1> Employee observation of measuxement. (1) The employex shall give
affected employees or their representatives an opportunity to obsexve any
measurement of employee sxposure to boron oxide which is conducteﬁ pursuant
to this section.

{£2) When observation of moniteoring of emplovee exposure t¢ horon oxide

"reguitres entry into an ares whére the use of personal protective devices,

including respirators, is zegquired, the observer shall he provided with and
reguired to use such equipment and comply with all othex applicable safety
preoceduxes,

(3) Without interferinyg with the measurement, observers shall he entitled
.tO:

i) Receive an explanation of the measureéement procedure.

{ii) Visuzmlly obsexrve all siteps xelated +to the nmeasurement of the
aixrborne concentration of horon oxide that are being pexformed at the place
of exposure; and

(iii) Record the results chtained.

NOTE * ~The inioxmatipn eontained in the following appendix for boron oxide

is neither intended, by itself, to create any additional obligations not

otheruise imposed, nor detracé¢t from any existing obligation. To the extent

the information supplements this regulation foxr beron oxide, it is advisory

“in nature.

APPENDIX &

SUBSTANCE SAFETY DATA SHEET
FOR BORON QXIDE
I. SUBSTANCE IDENTIFICATION
Aa. Substance: Boron oxide
B. Permissible Erposure: 15 nilligrams of boron oxide per cubicg
meter of air (mgs/M3) averaged over an eight-hour work shift.
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Appearsancde 4dnd Odor: Colorléess glassy granules or flakes
with no odex '

HAZARD DATA

Ways in which the chemical affects your body: Boren oxide

can affect your body if you inhale it ox if it c¢cowes in

contact with your eves or sRin. It may alsc affect your Dbody

if you swallow it,

Effects of Overexposure:

1. Exposure teo horon. oxide has caused irritation of the
eves, nese, and skin of animals. Tt may have the same
effects on humans.

2. Reporting Symptoms: You should inform your employer if
you develop any signs or symptoms and suspect that they
are caused by exposure to boron oxide.

EMERGENCY FIRST ALD PROGEDURES

A.

Eye Exposure: ITf boron oxide or non-aguesus liguids
containing boren cornide get into your eyes, uwash your eyes
immediately with lazge ‘amounts of water, lifting the lower
and upper 1lids eccasionally., If irritation is present after

washing, get medical attention immediately.

Skin Exrposure: If boron owide oxr ligquids containing lboron
oxide get on your skin, promptly flush the contaminated skin
with water. If horon oxide or liguids containing boron owide
penatrate through your clothing, remove the clothing promptly
and Zflush the skin with watexr. If ixxritation is present
after washing, get medical attention.

Breathing: If vyoit or any other person breathes in large
amounts of boron oxide move the exposed person to £resh air
a-t angea.

Swallqming= Hhen boron oxide or non-agueous liquids

containing boron éxide have been swallowed and the person is

conscious, give the person large gqguantities of water
immediately. After the water has heen swallowed, try to get

the persen to wvomit Dby having him teuch the back of his

throat with his finger. Do not make an unconscious person
vomit. Get medical attention immediately. '

Rescue: Move affected person fxzoem the hazardous exXposure.
Ii_tHE'exposed'pExson has bheen ovexdome, noitify someons alse
and nut inte effect +the westablished emergency rescue
procedures. Do not hecgone a casualty vourseldf. Urderstand
your emergency rescue procedutrées and Enoie the locations of
the emergéncy rescue sgquipment before the need arises.

RESPIRATORS AND PROTECTIVE CLOTHING

A.

Regpizators: Respiraters are. not the best way to control

earEposuxre to boxon oxide. You can enly be required to weax

them fFor routined use if your employer is in thé process of
installing controls or cdontrol measures prove inadeduate.
You may bkée zrequired +to wWear respirators for non-routine
activities ¢or in emergencies. If respirators are worn, they
must have a Mining Enforcement and Safety Administration
(MESA) or National Institute <for Geccupational Safety -and

‘Health (NIOSH) approval label. (0Oldexr respirators may have a
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Bureau of Mines approval label.) For effective protecticn,

‘respirators .must Fit your facde and head snugly. Respirators

should not he loosenad ox removed in work situstions where.
theizx use is zreguired. If vou experience Gifficulty
breathing while wWearing a respiratoxr, tell your employer.

Protective Clothing: You must wear appropriate protective
clothing and egquipment to prevent repeated or prolonged skin
contact with 'horon oxride or non-agueous liguids cbntaining

boren exide. . Replace or repair impervious c¢lothing that has
developed leaks. ]
Eve Protection: You mnmust wear splash-proof safety geggles

where Hon—agueous ligquids g¢ohtaining boroen owxide may contact

you eyes. You must wear dust-zesistant safety goggles uwhere

boron oxide may contact yvour eyes.

PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

A,

B.

E.

ACCESS
A.

Boron oxide must be stored in tightly closed containers in a
well ventiiated area. _

You must premptly remove any non-impervious clothing that
becomes contaminated with beoxron oxide and this c¢lothing mnust
not Be reworn wuntil theé boreh ‘oxide is removed f£rom the

clothing.

If youxr skin becomes contaminated with boron oxide, you must
promptly wash or shower with soap or mild detexrgent and water
to remove the boron oxride #£rom your skin.

If you handle boron oxide oxr liguids c¢ontairing boron onride,
vou must wash your Thands thorxoughly with soap or mild

detéergent ‘#nd water before eating, smoking or using toilet

facilities.

Ask your supervisor itthere boxon oxide is used in your work
area and for any additional safety and health rules.

TO INFORMATION _
Each vyear ygur employer is required to inform you of the
information contained in this Substance Safety Data Sheet for
boron oxide. In addition, your employer must instrucet you in
the safe use of boron oxide, emergency procedures, and the
correct use of protective eguipment.

Your eaemplover is reguired to detaxmine whether you are being
eﬂposeﬁ.to boron oxide. You or your represantative have the
right o observe empleoyee exposure measurements and to record
the results obtained. If vour employer determines that you
are bheing Gcverexposed, he is required to inform you of the
exposure and the actions which are being taken to reduce your

exposure.

Your employer is <required to keep records of your exposure
for at least one year. Your employer is required to make the
exposure data availahle to you upon youxr reguest.

The information contained in the Following appendix for horon oxide
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that the information suppleménts this regulation for beoron oxide, it 4is
advisory in nature.

€.

IT.

ITT.

Iv.

APPENDIX B

SUBSTAHNCE TECHNICAL GUIDELINES
FOR BORON QXIDE

PHYSICAL AND CHEMICAL DATH

A.

Substance Identification _
1. Synonyms: Anhydreous beric¢ acid; boxic anhydride;
horic oxide

2. Formula: B203

2. Moled¢ular weight: 69.9

Physical Data

1. Boiling point (760 mm Hg): 2550 ¢ (4622 F)
2. Specifiec gravity (water = 1)¥: 1,84

3. VYapor density (aixr = 1 at beiling point of

boron oxidel): Mot applicable

Meliting pointk: B0 ¢ (842 F) (approximate)

Vapor pressure at 20 € (68 FJ: Essentially uzero
Solubility in water, # by weight at 20 £ (68 F): 2.77
Evaperation rate {(butyl acetate = 1): MNot applicable
Lippearance and odor: Colorless glassy gxanulas or f£lakes
with no odor

=S I

FTIRE, EXPLOSION AND REACTIVITY HAZARD DATA

A.

B.

Fire _

1. Not combustible

Reactdivity

1. Conditions contributing %o instahility: Hone
2. Incompatibilites: None.

3. Hazardous decomposition products: MNone.

b, Special precautions: Nona.

SPILL AND DISPOSRL PROCEDURES

A.

B.

C.

If beron eride d4s spilled, the following steps should he
taken:

1. Ventilate area of spill.
2. Collect spilled material in the most convenient and sate
manner for <reclamation or for dispesal in sealed

containers in a secured sanitary landfill.
Persons not wearing protective equipment shouid he restricted
from areas of spills until cleanup has been completed.
Waste disposal methods: Boron oridé may bhe disposed in
sealed c¢ontainers in @ secured sanitary landfill,

MONITORING AND MEASUREMENT PROCEDURES

A

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the
purpose. of determining employee axposure under +this section
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are bhest taken such that the é&ight-hour exposure may be
determined froim a single &ight-heur sample or fwe Four~hour
samples. Several short-time intexval Samples (up *to 30
minutes) may also be used to determine the average exrposure
level. Aix samples should be taken in +the employee's
breathing =zone (air that mould most nearly represent that
‘inhaled hy the employee). Sampling and analyses may be
performed by instruments such as detector tubes certified by
NIOSH undexr 42 CFR part 84, portable direct-reading
instruments, dosimsters, oxr by <¢ollection of particulztes
using a high efficiency membrane filter with subseguent
éhemical analysis. The method of medsurement must determine
the condentration of boron oxide to plus or minus 35%.

B. EXPOSURE ABOVE THE PERMISSTBLE EXPOSURE: The monitoring and
measuremants under this section should bhe essentially the
same a5 described wunder paragraph IV. A, Laboratories
performing chemical analyses should he actcredited in
Industrial Hygiene Chemistry by +the American Industzial
Hygiene Association. The method of measurement must
determine +the concentration of bofon oxide *teo plus &r minus
25%. '

C. METHQDS: Methods meeting these accuracy requirements are
available from the Hational Technical Infoxmation Servieca, U.
S. Department of.Commexce, Springfield, Virginia 22161 undex
the +title "NIOSH Analyticdal Methods for Set §Y (0Order number
KAZANKEARKY .

D. QUALTIFIED PERSONS: Sinde many of the duties xelating to
employee protection are dependent on the results of
monitoring and measuring proceduxes, employers should assure
that the evaluation of employee exposures is performed by =a
compeatent 1ndustr1al hygienist or other technically qualified

person.
V. MISCELLANEQUS PRECRUTICHNS
A. Stere Yboron oxide in tightly ¢losed containers in a well
vaentilated area.
B. Empleoyers should advise employees of all areas and opexations

where their exposure to horon oxide c¢ould occux.
VI. COMMON QPERATIONS _
Caommon operations 4in which exposuxe +to boxon oxida is likely to
ogcur are: During its preduction and its use in the manufacture of
herbigides, ceramics, $Lluxes., sukface coatings, glass manufacture;
and in metallurgical operations,

NOTE: The information contained in the Ffollowing appendix for boron onide

is neither intended, by itself, to create any &dditional obligations Trot
otherwisse imposed, nor detract from any existing ohligations. To the
extent the information supplements this regulation £or boron okide, it is
advisory in natuzxe.
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RPPENDIX C - MEDICAL SURVEILLANCE GUIDELINES

I. RGUTE OF ENTRY
Inhalation.
IT. TOXICOLOGY

Boxon oxide aexrosol 1is -of low toxigity; at hich levels, it is mildly
irritating t¢ the wucous membranes of animals. Repeated exposure of rats
to an aercosol at a concentration of 470 mg/M3 for 10 weeks caused only
mild nasal irritdtion; repeated éxposure of rats to 77 mysM3 for 23 weels
resulted in elevated <creatinine and boron content o6fFf the urine in
addition to in¢reased urinary volume. Coénjunctivitis resulted when the
dust was applied +to +the eyes of rabbits, probably the result of the
exothermic reaction of bhoxon oxide with uater to foxrm borxic acid; topical
application of boron oxide dust to the clipped backs of rabblits producsd
erythema that persisted for 2 to 3 days.

ITT. STGHS AND SYMPTOMS
By analegy to eiiécts cauged in animals, ptolonged-exposura may cause
nasal irritation; dust in the eyes may cause conjunctivitis and on the
skin, exythema.

Iv. SPECIAL TESTS

None ih <c¢ommon. usage.

V. TREATMENT

Remove irpm exrposure. Promptly flush eyes with water and wash skin with
soap or nild detergent and watesr.

VI. SURVEILLANCE AND PREVENTIVE CONSIDERATIOHNS
k. GENERRL

Boron oxide is of low toxnicity but may cause eye and skin
Jdrritatiocon.

B. PREPLACEMENT
None reguirad.
c. PERIODIC EXAMINATIONS

Hone required.

VII. REFERENCES
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1. American Conference of Governmental Industrial Hygienists®: "Boron
Oxide," Documentation of the Threshold Limit values <£oxr Substances in
Workroom Air (3d ed., 2d printing), Cincinnati, 1974, p. 26.

2. Wilding, J.L., et al: "The Toxicity of Boron Oxide," American
Industrial Hygiene Asgsociation Journsl, 20:284-289%, 1959,
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REFERENCES AND SOURGES
BORON OXIDE
1910.,1006
Personal Preotective Equipment. and, (h) Sanitation

‘Eye: (@Grant, "Toxicology of the Eye;"™ "Documentation of thé Threshaeld

Limit Values for Substances in WotKkrecom Aiz,"™ ACGIH;
Deichmann and Gerarde, "Toexicology of Druygs and Chemicals;"
Encyclopedia of ODccupational Health and Safety," International
Lahour Qffice
8kin: Sax, "Dangerous Properties of Industrial Materials;"™ "Documenta-
tion of the Threshold Limit Values £ér Substances in WorRroomn
Rix," ACGIH; Deichmann and Gerarde, "Toxicology of Drugs and
Chemicals:" "Encyclopedia of Occupational Health and Safety.,”
Intérnational Labour Office
Ingestion: "Documentation 6f the Threshold Limit Values for Sub-
stances in Workroom Aix,™ ACGIH; Deichmann and Gerarde,
"Toxicelogy of Drugs and Chemicals;" "Encyclopedia of Occupation
Health and Safety," International ILabour Qffice
COMMENTS
Eyve - Classifications: 2 and 6
output statement numbers: 10 and 12 combhined
Exceptions: Hone
Grant zeports that "boron oxide tested on rabbit eyes in
‘the form of a dust has been found to cause almost immediate
irritation of the conjunctiva. However, this substance
appeaxrs to pose no practical problem as an atmespheric con-
taminant.” The Documentation of TLV's agrees with Grant but
adds that "these é&ffecdis @re probably the result of the
exothermie reaction of boron oxide with water." Deichmann
and Gerarde state fThat a product of reaction is boric acid,
as does the ILC.

Classifications of 2 and 6 are concluded to be most

appropriate.

Skin - Classification: 2 and 6 _ _
output statement numbexrs: 2, 17g. 17i, 20a
Exceptions: Hone
S5a¥ lists the chronie¢ systemic effects of skin absorption
to be of moderate tokxic haszaxd foxr boren compounds in
genearal. He adds that boreh is one of a2 group of elements.,
such as lead, manganese and arsenic, which affects the
central nervous system. _

The Documentation of TLV's reports that "topic¢al applica-
tion of horon owide dust to the c¢lipped bhacks of rahhits
resultefl in erythemd persisting for several days.” Daichmann
and Gerarde add that irritation is due to conversion of
the oxide to horic acid. '

The TLO reports that “"prolonged absorption of boron owide
leads to loss of weight, dysproteinmemia, carbohydrate metabolis
disorders, moderate changes of the liver and Ridneys, and
vascular disorders."

Boron oxide has a melting point of 842 degrees F. It
is 2.77% soluble in water.
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Classifications of 2 and 6 atre concluded to ba mosk
appropriate for this substance, however statements 5b and 7a
are not considexed to be necessaxry. '

Ingestion - Classification: 0

output statement numbers: Hone

Ex¢eptions: None _ _

The Documentation of TLV's repoxts that "intragastric intuba-

tion of & 10% slurry of boron oxide in water to rats for three
weels did not c¢ause retardation of growth or octher observahle

effegts; howevexr, rats refused to drink watex containing 1

to 1.5% boxen oxide., and consequently lost weight.?

Deichmann and Gerarde state that boron oxide has a louw
order of toxicity by ingestion. The ILO notes that its
LD5U fox laboxatuzy animals is 3.16 grKy.

Ingestion, in the context of this standard, does not
appear to present a hazard in the industrisal environ-—
ment. The substance is, therefore, assigned a classification
of =ero.

SUBSTANCE TECHNICAL GUIDELINES

The references cited for this document include: '

Stauffer Chemical Co., Technical Bulletin and Product Safety Information

(Stauff) _ _

"Enovelopedia of Occupational Health and Safety,™ Interxnational Labour 0Offic
Sources of data itéms used:
I. AL Synonyns: Stauff
Formulas: Stauff
Molecular weight: Staufsf
Boiling point: ILO
Specific gravity: Stauff
Vapor density: Hot applicable
Malting point: Stautf
Vapcr pressure: ARDL
S5o0lubility in water: Stauff
Evaporation rate: HNot applicable
Appearance and odor: Stauff
Flash point: Hot combustible
Conditions contributing to instability: RDL
Inceompatihilities: Hone
Hazardous decomposition podugts: Hone
Special precautions: Noné

ITITL. A. Steps if released or spilled: ADL

¢. ‘Waste disposal method: ADL
V. Miscellanecus precautions: Stauff
USE/ZE¥POSURE AXD CONTROL DDCUMEH?

References used in the preparation of this document include:

Hawley, G. G., "The Condensed Chemical Dictionsry," 8th edition, Van
w. Hostrand, 1971 {(Hawley)

‘Kirk, R. and Othmer, D. ™Encyclopedia of Chemical Technology, " Interséience

Publishexrs, Division of John Wiley, 2nd edition, 1972 (K-0)
Sax, N. I., "Dangercus Properties of Industrial Minerals," 3rd edition,
van Hostrand, 1968 {Sasx)
References for Specific UsesrExposure

IT. AL
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K-0

K-0, Hawley

ADL estimate

Sax, Hawley

. Hawley, K-0

References for Specific Control Methods

ADL estimate was the reference used in all the Specific Control Methods.
RESPIRATOR TABLE DOCUMENTATION

UOF WM -

SUBSTANCE: Boron oxide
D. 0. L. STANDARD: 15 mgr/sM3
Eyve Irritation Level: Grant states that boron oxide "tested on rabbit
eyves in the form of a dust has been found to cause almost immediate
irritation of the c¢onjunctiva."

For the purposes of this standard, gquarter—- and half-facepiece
respirators are permitted up to 150 mgrsM3 (PF = 10), unless eye
irritation occurs. If eye irritation occurs, a full facepiece
respirator must be wozxn.

IDLH: There is no evidence in the available toxricoclogical information

that an acute exposure to a high concentration of boron oxide would impede

escape or cause any irreversible health effects within one-half hour.

For the purposes of this standard, therefore, respirators have bheen

assigned on the basis of the protection factor afforded by each device.

It is recognized, however, that for some substances for which thexe 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 substances it has been arbitrarily detexrmined

that only those respirators allowed for use abeve IDLH concentrations

are permitted for use in concentrations exceeding 500 times the permissible

exposure.

Other Toxicological Information: The ILO states that boron oxide "has a
lower order of toxicity either by inhalation of ingestion, with an
LD50 for laboratory animals of 3.16 gskg. It has an irritant effect
on the skin and mucous membranes of the eyes of rabbits. Prolonged
absorption leads to loss of uweight, dysproteinaemia, carbohydrate
metabolism disorders, moderate changes of the liver and Kidneys, and
vascular disorders."

The Documentation of TLV's states that "Wilding and co-workers
exposed rats for six hours a day, five days a week to aerosols of
boron oxide at concentrations of 470 mgsM3 for ten weeks, 175 mgs/M3
for 12 weeks, and at 77 mgrsM3 for 24 weeks; in addition dogs were
exposed at 57 mgsM3 for 23 weeks. The mass-median diameters of
the particles were 1.9 to 2.5 u. There were no deaths or other
signs of intoxication other than mild nasal irritation in the expo-
sures at 470 mgsM3. In dogs exposed at 57 mgs/M3, the urine was
greater in volume and in ac¢idity; there was also an increase in
¢reatinine coefficient :

"In view of the very low toxicity of boron oxide aerosols,

a threshold limit value of 10 mgs/M3 is recommended."



i}

CNIOSH/OSHA Draft Technical Standazd
and Supporting Documentation for BORON OXIDE

USE/EXPOSURE AND CONTROL DOCUMENT

Use/Exposure

Inhalation of dust or

vapor during metallux-
gical operations (in-
c¢luding manufacture

BORON OXIDE
Principal Route
of Entry

A

of metal borates, horides,

master alloys, bhoxrdn

and preparation of f£luxes)

Inhalation of dust and
vapor during glass
manufacture (including
heat-resistant glass-
whre)

Inhalation of dust
during synthesis and

handling of substance

Inhalation of dust and

vapdr during preparation

and handling of herbhi-
cide

Inhalation of dust
during production of

surface coatings (inelud-

ing use as a fire -
resistant additive

in paints and in spéecialiy

enamaels)

Inhalation

Currently Used

Control Methods
Process encloesure; local exh
ventilation; personal protec
eguipment {(respiratory proie
tive deviées)

Process enclosure; local exh
Ventilafion; perscnal protec
equipment (respiratory prote
tive devices)

Process enclosure; local exh
ventilation; personal protec
equipment (zrespiratory prote
tive devices)

Process enclosure; local exh
ventilation; personal protec
equipment (respiratory prote
tive devices)

Process enclosuxe; local exh
ventilation; personal protec
sguipment (respiratory prote
tive devices)

Skin and eve contact resulting
in localized izritation

Ingestion

Skin conta¢t resulting in
absorption and subsequent

systemi¢ poisening
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