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The ‘hasiec text of +this document contains the draft technical standard

approved by the Joint Review Committee of +the NIOSH/O0SHA Standards

Completion Program and the supporting déocumentation for the substance
BENZOYL PEROXIDE.

The SCP draft technical standards are redommaendations to the Depariment of

Labor for its consideration in zrulemhalking and have no legal status unptdil

final zxTules havée bheéen prbmulgatad by that agency. This draft standard is
provided £o0r your information only.

The References and Sources, Respirator Table Documentation and Uses/Euposuxe
and Contrel Decumentation are the working documents used by the various SCP

working groups during the development of the draft technical standard and

serve as the technicdal Foundation for the standard. The classification for
each substance and the regulatory statements uweze derived following a
decision logic éastablished forxr the various sections of the standard.
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(a) Definitions. (1) "Permissible exposure" means exposure of emplovees
to airborne <concentrations of Dbengoyl perowide not in exgess of 5§
milligrams per c¢cubic meter {mg/M3} averaged over an eight-hour woxk shift
{time weighted average), as stated in ¢ 1910.1000, Table Z-1.

(2) "Action level™ means one-half of the permissible exposuxe for henzoyl
peroxide avéraged over an eight-hour work shift.

(b)) Initial determination and exposure measurement. (1) Each employer whe
has a place of employment in which henzoyl reroxide is zreleased into the
workplace air shall determine i€ there is any possibility that any employee
may he exposed to airborne concentrations of henzoyl peroxide above +the
permissible level. The initial determination shall be made gach tiwme there
is a change in preduction, process, or ¢ontrol measures which may result in
an increase in airborne concentrations of benzoyl peroxide.

(2) & written record of the initial determination shall be made and shall
contain at least the following information:

(i) AKny infozmation, observations, or calculations which may indicate
employee exposure to benzoyl peroxides;

(ii}) Any nmeasurements of benzoyl perouide taken;

(iii) Any employee complaints of symptoms which may he atfributable to
exposure to henzovl reroxide; and

(iv) Date of dinitial determination, work being performed at the time,

location within woxrk site, and emplovees considered.

(3) TEf the employer detexmines that any employee may he exposed to

benzoyl peroxide above the perwmissible exposure, the exposuxe of ‘the
employee in each work operation who is believed to have the greatest
extposure shall be wmeasured. The SHPOSULE measurement shall be

representative of the maximum eight-hour time weighted average éxposure of
the employee.

(4)Y If +the exposure measurément taken pursuant to patagraph (h) (3) of
this section reveals employee exposure to benmoyl peroxide abhove the action
level, the emplovéer shall:

(i) Tdentify all enployees who may be exposed above Lthe permissible
level; and

(ii) HMeasure the exposure of the employees so identified.

{5) If @an employee exposure nmneasuzement reveals that an enployee is
expesed to benmoyl peroxride above the action level, but not above the
rerxrmissible expeosure, the exposure of that employee shall be mesasuzed at
least &very three months. '

(6) TE an employee eRposure measurement reveals that an employee is
erposed to benzZoyl peroxide above the permissihle ‘exposure, the employer

shall:

(i) Measure the exposure monthly of the employee 'so exposed; and

{ii) ZInstitute contrel measures as required by paragraph (d) of this
section; and '

{iii) Individually notify, in uwriting, within £ive days, every employee
who is found to be exposed te bhenzoyl peroxide above the permissible
eXposure . The employee shall also be notified of the results of the
exposure measurements and of the corrective action being taken to reduce
the exposuxe to below the permissible exposure.

{7} If two consecutive emplovee exposure measurements takKen at least one
week apart reveal that the enployee is exposed t¢ Dbenzoyl peroxide below
the action level, the énployver may terminate meassursment Ffor the employee.



NIOSH/08HA Draft Technical Standard
and Supporting Documentation #or¥r BENZOYIL PREROXTDE

(8) For purposes of this parxagraph, employvee exposure is that which would
oceur if the employee were not using a respirator.

{e) Methods of measuretent. (1) An employee's exposure shall he obtained
by any combihation of long texm or short term samples which zepresents the
emnployese’s actual exposure averaged over an eight—hour work shift (See
Appendix B (IV) of this section).

{2) The method of measurement shall have an agcduracy, to a confidence
level of B85 percent, of not less than that given in Table 1.

Table 1
Concentration Required BRecuracy
Ebove pexmissible exposure * 25%
At or below permissibhle exposure
and above theé action level * 35%
At or below the action level _ -+ 50%
€4 Compliance., (1) No employee shall be exposed to benzoyl peroxide

above the permissible exposure as defined in pardgraph (al){1} o¢f +this
section.

2) Employee exposures to airborne concentrations of benzoyl peroxide
shall beée c¢ontrolled to at or below the permissible exposure by engineexing
and work practice centrols:

(1) Engineering and work prfactice controls shall be instituted to reduce

exposures to at or below the permissible exposure, except +to the extent
that such contrels are not feasihle.
(idi) Wherever engineexing and work practice contrels are not sufficient

to zeduce exposures to at or below the permissibleé exposurxe, they shall
nonetheless be used to xeduce expesure to the lowest level faoasihle and
shall be supplémenteéd by respirators in accordance with paragraph (d)(4) of
this section.

(37 Engineering controls. When local exhaust is used to controel
exposure, weasurenments which demonstrate system effectiveness, for example,
air veloceity or static pressure, shall be made at least avery three months.
Measurements of system effectiveness shall alse be made within five days of
any change in productiéon, proceéss, or control which night result in an
in¢rease in airborne concentrations of henzoyl peroxide,

() Compliance with +the pexrwissible exposure shall not he achieved by
the use of respirators except:

(i) During ‘the time period necessary to install or implement enginedaring

—or work practice controls; orx

(ii} In woxrk situations in which engineering and work practice controls
are not feasihle; ox
(iii) To supplement engineering and work practice controls when such

contrels fail to reduce airborne concentrations of benzoyl peroxide to at
or below the permissible é&xposure; ox
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(1v) qu operations which tegquire entry into tanlks or closed vessels;: or

{(v) In emergencies.

(5) Where zrespizators are needed and permitied under this paragraph to
reduce employee exposure, the employer shall select and provide the
appropriate respirator #Froem Table 2 and shall ensure that the employee uses
the respirator provided. When an employee informs his employer that he is
experiencing aye irritation #£rom benzmoyl reroxide while wearing a
respirator allowed in Table 2, the employer shall provide and ensure that
the employee use an equivalent respirator with a Ffull facepiece, helmet or
hood.

TABLE 2 RESPIRBTORY PROTECTION FOR BEHZOYL PEROYIDE

Particulate Concentration

25 mgst3 or less Any dust and mist respirator, exceplt single use respiratox.?
58 mgs/M3 ox less Any dust and mist respiratoxr exdept single use or quartex
mask respirator.*®
Any fume ox high efficiency particulate respirator.¥
Any supplied-air respixator.
kny self-contained breathing apparatus.
250 mgsM3 or A high efficiency particulate £ilter respirator with full
less facepiece.¥
Any supplied-air respirator with a full facepiece, helmet
or heod.
Any self-contained breathing apparatus with a full face-
piece .
5000 mgs/M3 ox less M powered air-purifying r95p1ratnr with a full faceplece
helmet or hood and high efficiency partlculate Filtex.¥

7000 mgs/M3 or A Type C supplied-air respirator with a full facepiece

less operated in pressure demand or othér positive pressure
mode or with a £full facepiece, heimet oxr hood operated
in continucus-flow mode. '

Greater than Self-gontained br&athlng anpaxatus with a Ffull facepiece
=~7000 mg/M3 or opara%ed in pressure—-demand ox othex pesitive pressure

entry and mode,

escape from e e T

unknoun L combination respirator which includes = Type € supplied -

concentrations air respirxator with a Full faceplere osperated in pressure -

demand or other positive pressure or continuous—flow mode

Aty
-
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and an auxiliary self-contained bhreathing apparatus
oparated in pressure-demand or other positive pressure mode.

Fire Fighting Self- contalned breathing apparatus with a £ull facepiece
operated in pressure-demand or other positive pressure
mode .,

Any dust and mist-respixatox eRcept gingle use respirator.*
Escape Any escape self- contalned hreathing apparatus.
*Benzovi peroxide is a stroeng qx;dlzar and should not cowe in QORtact wlth
oxidizable materials. Some cartridges and canisters may contain activated
charcoal and shall not be used to rrovide protection against henzoyl
peroxide. Only non-oxidigahle sorbents are allowed.

(6)_ Respiratoxrs shall be approved by the Mining Enforcement and Safety
Administration (fermerly Bureau of Mines) oxr by the Naticenal Institute #£o%
Ocecupational Safety and Health under the provisions of 30 CFR Fart 11.

{7) The: employer shall idnstitute a respiratory protection program in
accordance uwith % 1910.134(b), (d), (e), and (£). _
(a) Fire and safety. (1) The emplover shall familiarize himself with

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

(2) Benzoyl peroxide shall be stored away frow heat and so as not to
come in contact with combustible substances, acids and oxidizable
materials.

(3) Foxr the purpose of conipliance with $ 1910.309, locations classified
as hazardous locations due to the presence of bhenzoyl peroxide shall be
Class II, Group G.

(4) For the purpose of compliance with $1910.157, benzoyl peroxide is
classified as a Class A fire hazard.
(5} For the purpose of complidance with % 1910.178, loeations classified

as hazardous locations due to the presence of benmoyl peroxide shall bhe
Class IXI, Group G.

(6) Sources of dgnition such as smoking or open flames are prohibited
where benzoyl peroxide presents a fire or exwplosion hazard.

(7). Mon-sparking tools shall he used to open and close containexrs of
benzovyl peroxide.

(8) S0lid benzoyl peroxide shall be stored and handied so as to prevent
any physical damage to the container.

(£) Personal protective eguivment. (1Y Ewployers shall provide and

ensure tliat employees use appropriate protective clothing and equipmant
nacessary tHto rprevent repeated oxr prolonged skin contact with benmeoyl
réroride ot ligquids containing henzmoyl peroxide. Facé shields shall comply
with $ 1910.1330a)t23,taXty), ta)(5), and (a)(6).

{2) Enmployers shall ensure that employees whose clothing may have becone

—¢ontaminated with s0lid benzeyl perowidé change into une¢ontaminated
c¢lothing before laawving the work premises.
€3 Empleyers shall ensure that ¢lothing c¢ontaminated with benzoyl

peroxide is placed in ¢tlosed containers foxr storage wuntil it can he
discarded or until +the employexr provides <£or <the =removal of henzoyl
peroxide from the c¢lothing. If the clothing is to be laundered ox
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otheruise ¢leaned to remove the benzoyl peroxide, the emplover shall inform
the person pexforming the oparation of the hazazdous propexties of Dbenzoyl
peroxride.

(@] Employers shall ensure that non-impezrvious c¢lothing which becomes
contaminated with benzoyl peroxride be removed promptly and not rewmorn until
the benzeyl peroxride is removed from the c¢lothing.

(5) Employexrs shall rrovide and ensure that employvees use safety goggles
which comply with $ 1910.133¢(a)(23~(a)(6} where benzoyl perowide or ligquids
containing benzoyl peroxide may contact the eyes.

(gl Spills and disposal. In the event that henzoyl peroxide is spilled
the employér shall immediately provide available ventilation and then ¢lean
up the spill.

(h) Sanitdation. (1Y Employers shall ensure that employees mhose skin
becomes contaminated with benzovl percxide promptly wash or showexr with
soap ox mild detergent and water to remove any benzoyl perox;de from the

sRkin.

(2) Employers shall ensure that employees do not eat ox smoke in =zreas
where solid bhenzoyl peroxide is handled, processad or stoxed.

(3) Employexs shall ensure that employees who handle benzoyl peroxide or
liquids containing benzoyl peroxide wash theirx hands “thoroughly with soap
or mild detergent and water before eating, smoking or using toilet
facilities. _

(i} Trajining and information. (1) Each employver who has a workplace in
which benzoyl peroxide is present shall keep a copy of this regulation with
Appendixes A, B and C at the workplace. This material shall be made
readily available to affected employees.

(21 ‘Each employer who has employees exposed to benzoyl peroxide above
the action level without regard to the use of respirators, or employees who
may have repested or prolonged skin contact or who may have eye contact
with benzoyl peroxridé oxr liguids containing benzoyl peroxide, oxr employees
who woxk where benzoyl peronide presents a fire or explosion hazard, shall
annually: _

i) Inform affected employees of the information <¢ontained in the
Substance Safety Data Sheet for bheéenzoyl peroxide (Appendix A of this

section);

(ii) Advise affected employees as to the signs and symptoms of exposure
te benmoyl parowide. _
(iid) Instruct affected -employees +o advise the employer of the

development of signs and symptoms of overexposure to benzoyl peroxide which
are listed in nppandlx B of the segltion; and

(iv) Instruet affected employees to inform the employver iF they develop
any of the medical conditions listed in paragraph (jJ){(2) of this section;
and

(v} Provide training tec #nsureée that emplovees undeéxstand the precautions

of safe use, emergency procedures; and the correct use of ©protectiye
equipment relative to benzoyl peroxide.

33 Medical surveillance. (1} The employer shall provide medical
Procedures as reguired by this paragraph. A1l medical procedures shall be

performed by or under the supervigion ¢f a physician at no ¢ost to the

—
-

gd

employee.
(2) Each employer who has enployses exposed to airborne concentrations of
benzoyl peroxide above the action level, without regard to +thas use of
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respirators, ox employees who may have repeated or prolonged skin contact
oxr who may have eye contact with benzeoyl peroxide or ligquids dontaining
benzoyl peroxide shall obtain informatioen as to whather such employee has a
history oFf any of the following medical conditions:

(i) Chroniec lung disease

{ii) 8Kin disease

€3) The employer shall provide a medical examination for the employes if:

(i) The -empleyee provides a history of any of the medical vonditions
Iisted in paragraph (33(2) of this section; or _

(ii) The employee informs the employer of the development of any of the
medigal conditions listed in paragraph (3)(2) of this section or any o¢of the
sighs or syuptoms of exposure +toe henzovl peroxide which are listed in
Appéndisn A which the employee suspacts are caused by exrposure +o bhenzoyl
peroxide. '

(4) The employer shall provide to the examining physician the following
information:

(i} A copy of +this regulation with Appendirkes A, B and C for henzoyl
peroxide;

{ii) & descripticn of tlhe affected employee's duties as they relate to
his esposure to benzoyl peroxide;

{iii}) A description of any personal protecvtive equipment and respirators
regquired to be useds;

{iv) The 1results of any measurements which may indicate the affected
employee's erposure;

{v) The aftfected employee's anticipated exposure; and

{vi) Upon zxequest of the physid¢ian, any available information from
previous medical examinations of tlhe affected employes.

(5) Where a medical examination is regquired by paragraph (3)(3) of this
section, following such ervamination the employer shall obtain a written
opinion frxom the examining physician whic¢h conforms with paragraph (j)(6)
of this section. )

€61(4i) The physician's written opinion by the examining physician shall
specifically state: (1) Whether the employee has any detected wmedical
condition which would place +he employee at increased risk of material
impairment of the employee's health from exposure to benzoyl peroride;

(B) Any recommended limitations upon the employee's exposure to bhenzoyl
peroxide dincluding limitations upon +the use of personal protective
egquipment and respirators;

(€)Y That the smployee has been informed by the physician of any deteacted
medical conditions which require further medical ewamination or treatmsent.

(ii) The physician's written opinion shall not reveal specific medical
findings or diagnoses unrelated to the émplovee's employment.

(iidi) The employer shall provide the employee with & copy of the
physician's written opinion. -

(7 HNo employee shall be exposed to benzoyl peroxide or liquids
containing benzmoyl peroxide or airborne concentrations of benzmoyl peroxide

—in such =a way as would put the emplovee at increased risk of material
impairment of his health from suc¢h expoesuze. The emplover shall base this
decisiqn on  any informatien available ine¢luding the physicdian's written
epinien.

H—
-
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(832 The emplover shall provide emeryshey and follow-Up medical
examinations and treatment for any employee injured through exposure to the
employee's employment.

(9} If an employee refuses any required medi¢al ewxamination, the emplovex
shall inform the employee of the vpossilble health consegquences oFf such
refusal and obtain a signed statement from the employee indicating that the
employee understands the risk involved by refusal toe be examined.

(10) MNo medical précedure which would be performed pursuant te this
section neéad be performed if records of a previous sugh procedure performed
within the past six months are acceptable to the examining physician.

(k) ﬁeroxdkeppinq (1) Exposure determination. (i} The enplovyer shiall
keep an accurate racord of all determinations reguired to be made pursuvant
to paragzaph (b)(1) of this section.

(ii) This xgcoxrd shall include the written determination tequired in
raragraph (b){2) &f this sfection.

(1ii) This ‘zécord shall Dbe maintained until replaced by a more recent
recoxrd.

(2) Expngsure nmeasurenents. (i) The employer shall keep an acgurate
record of all measurements taken to determine employee exposure to henzoyl
peroxide,

{ii) This record shall includet

(A) The date of measurement;

(B) Operations involving exposuré to benmoyl peronide which are being
maehitored:; _

(CY Sampling and analytical method used and evidence of their accuracy;

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

(E) Name and enposure ofifhe-employee monitored.

(iii) This record shall be maintained until replaced by & more récent
record but in no svent for less than one year.

(3) HNechanigal ventilation. (1) When mechanical ventilation is used as
an engineering control, the employer shall maintain an accurate vrecord of
the measuremenits demonstrating the effectiveness of such ventilation

required by paragraph (d)(3) of this see¢tion.

(ii) This record shall ineclude:

(A) Date of measurement;

(B) Type of measurement taken;

(C) Result of measurement.

(iii) These records shall be maintained £or at léeast one year.

(4) Empleovee training and information, (i) The employer shall Rkeep an
accurate racord of all emplovee tralnlnj and information required by
paragraph (i} of this section,

(ii) This record shall include:

(A) Date of training;

(B) Hame of employee trained;

(C) Content or scope of training provided.

(iii) This record shall be maintained until replaced by a more recent

-—redcord,

i
L]

(5) Mgdicgal surveillance. (i) The -wemployer shall keep an acd¢urate
record of employee medical. survelllance raquired by paragrarh (3) ‘of this
sect;on

(ii) This xrecoxd shall include:

{A) The nameé of the employvee;
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(B) Information concerning nédical conditions obtained frem the employee
puzsuant te paragraph (3)(2) of tHis sedtion;

{(C2 Any employees medical complaints relative to exposuze to benzayl
peroxide;

(D) B copy of information provided to the physician puzrsuant to paragraph
(3IC4)¢iiy, (iiid), (iv), (v), and (vi) of this section.

(¥) Physician's written opinion; and

(F) A signed statement of any refusal te¢ be examined.

(iii) This record shall be maintained for the duration 6f and for one
vear after termination of the employiment of the affectsed employee.

(6) Rcgess tgog records. (i) ALl records reguired to bBe maintained by
this se¢tion -shall bhe made available upeoen request to authorized
répresentatives of the RAssistant Secretary of Labor for Occupational Safety
and Health and the Director of the Mational Institute £or Occupational
Safety and Health.

(1i) Each enmnployee or former empleoyee shall have access to thé exposurs
determination and exposure measuremant récords reguired to be maintained by
this seg¢tion uliiech indicate his own exposure to benzoyl peroxide.

(iii) Ewmployee medical recoxrds regquired te be maintained by this section
shall be made available upen written reguest to = physician designated Dby
the employee or former emplovee.

{1l) Emplovee observation of measurement. (1) The employex shall give each
employee or his representative an opportunity to ohserve any measurement of
his eéxnposure to benzoyl peroxide which is condutted pursuant to this

section.

(2) When ebservation of measureiment of employee eupdsuze to benzoyl
pexroxide reguires entry into an area whexe the use of personal protective
devices, including respirxators, 1s required, the observer shall be provided
with and zeQuireﬂ toe wuse such equipment and comply with all other
applicahble safety procedures. ' _

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

(i) Receive an ewxplanation of the measuremeént procedure.

{ii) Visually observe 4all steps related to the measuremerit of the

airhoerne concentration of benzoyl peroxideée that are heing pexformed at the

place of exposure; and

{iii) Record the results obtained.

HQTE: The information contained din +the <following appendix for benzoyl
peroxide 1is neither dntended, by itself, to create any additional
obligationsg not othernise imposed. nor def:acﬁ £rom any existing
ohligation. To the extent that the information supplements this regulation

for benzmoyl percxide, it is advisory in nature.

APPENDIY 1A
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GUBSTANECE SAFETY DATRA SHERT
FOR BENZOYL PEROXIDE

SUBSTANCE IDENTIFICATION

A. Substange: Benzovl peroxide
B. Permissible Exposure: 5 milligrams of benzoyl peroxide per
cubic meter of air (mgsM3) averaged ovér an eight-hour work
shift.
o, Appearance and Odox: <(oloxless, odorless solid
BREALTH HAZARD DATA
A Ways in whi¢h the chemical &affects your body: Benzoyl
peroxide can affect your body if yvou inkale it ¢r if it conmes
in contact with your eyes oxr skin. It may also affect your
hody 1if you swallow it.
B. Effects of Overaxposure:
. Shori—-term Exposure: Benzoyl peroxide causes irritatien
of ‘the eyes. nose, throat and skin.
2. Long—-texrm Exposure: Repeated exposure may ¢ause an
allergic skin zash.
3. Reporiing Signs and Symptoms: You should inform your

employer if ¥You develop any signs ox symptows and
suspect ‘that they are caused by exposure to henzoyl
rexrcxide.
EMERGENCY FIRST AID PROCEDURES _ o
A. Eye Exposure: If benzoyl reroxide or ligquids containing
benzoyl perowide get into your eyes, wash your eyes
Imwmediately with laxge amounts of water, lifting the louer
and upper lids og¢casionmally. ITf dirritation persists Aaftexr
washing, get medical attention. Contact lenses should not be
weorn when working with this chemical.

R. S¥in Exposure: If Dbenzoyl pereoxide or liquids containing

henzoyl +peroxide get on your skin, promptly wash. the
contaminated skin using soap or mild detergent and water. If
benzeyl operonwide or liguids c¢ontaining benzoyl perowxide
penetirate through your clothing, remove the c¢lothing promptly
and wash the skin using soap or mild detergent and watexr. IT#
irritation is present after washing, get medical attention.
C. Swallowing: When benzoyl peroxide or liguids containing
benzoyl peroxide have bheen swallowed and +the person is
conscious, give the person large guantities of water
immediately. After the water has been swallowed try to get
the person to vomit by having him teuch the back of his

throat with his finger. Do net make an unconscious Dperson
vorit. Get medical attention immediately.

RESPIRATORS AND PROTECQTIVE CLOTHING

A, Respirators: 'Respitators are not the best uay to control
exposure to benzmoyl peroxide. You ¢an only he requixed to

wear ‘them for zoutine use if your employer is in tha process
of installing gontzrols oxr contrsl measures prove inadaquaté.
You may e reguiréd to wear respirators For non-routine
activities or in emergencies. If respiraters are worn, ‘they
must have a Mining EBrforcement and Safety Adminigtration
(MESA) or National Institute #£or Oc¢cupational Safety and
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Health (NIOSH) approval label. <{0Older respirators may have =
Buréau of Mines approval label.) For effective protection,
respirators must £it vour face and head snugly. Respirators
should not be loosened or removed in work situaticons where
thexe use is reguired. If vwou experience diffigulty
Lhreathing while waaring a respirator, tell your eémployer.
Protegtive Clothing:®  You must wear appropriate protedtive
clothing and equipment to prevent répeated or prolenged skih
contact with Dbenzoyl perokide or liguids containing benzoyl
réroxide. Replace or'xepair Ampervious c¢lothing +that has
developed lealks.

Eye Protection: You must wear splash-proof safety goggles
where ligquids c¢ontaining benzoyl peroride may contact your
eyes. You wmust wear dust-resistant safety goggles uhere

solid benzoyl peroxide may contact your eves.

PRECAUTIONS FOR SAFTE USE, HAHNDLING AND STORAGE

A.

K.

L.

Benzoeyl ©peroxwide, when in the dxy state, is a highly
flammable solid and at elevated temperatures becomes unstable
and spontaneously explosive.

Benzoyl peroxide must be stoxed in tightly closed containers
in & ¢ool, well ventilated area away £rom heat, wcombustible
substances, acids and oxidimable wmaterials.

Sources of dgnition such as smoling and open Flames s&re
prohibited wherever bhenzoyl peroxide is Thandleéd, used or
stored in a  mannér that c¢ould create a potential fire or
éxplosion hamard.

You must use non-spar¥ing tools when o¢pening or c¢losing
containers of benzoyl chloxide.

Solid Dbenzoyl peroxide must be stored so as to prevent
physical damage to the container.

If your worh clothing may have become contaminated with solid
benzoyl peroxwids, vou wmust change Anto uncontaminated
clething beforeée leaving the work premises.

You must promptly xemove any non-impervious clothing that
becomes contaminated with henzoyl perouxide and this clothing
must not be reworn until the benzoyl peroxide is removed £rxoem
the c¢lothing.

If your skin becomes contaminated witl benmeyl peroxide, you
must promptly wash or shower with socap or mild detérgent and
watér to remove the benzoyl peroxide Ffrom pyour skin.

You mwust not eat or smole in areas where solid benzoyl
peroxide is handled, processed ox stored.

If you handle benzoyl perowide ox liquids containing benzoyl
reroxide, you must wash your hands thoroughly with soap or
mild detergent and waterx before eating, smoking or using
toilet facilities.

Fire extinguishers, where provided, must be readily available
and you should Enow where they are and how to operate them.
AskR vyour supervisor where benzcoyl peroxids is used in your
work area and for any additional safety and health zules,

ACCESS TO INFORMATION
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L, Each vyear vyour employer 1is zeguired to inform you of the
information contained in this Substance Safety Data Sheet for
henzmoyl peroxids. In addition, youx employer musit instruct
vyou in the safe use of benzoyl peronide, emergency
rrogedures, and the correct use of protective equipment,

B. Youxr employer is required to determine whether you are being
expesed to benzoyl perowide, You or yeour repregentative have
the right +t¢ observe employee enxposure measuyrements and to
record the results obtained. ITf vyour employer deteriines
that you are being overexposed, he is reguixed to inform yveou
of the ¢arposure and the actions which are being taken +to
reduce your esxposurxe.

C. Your empléyer is reguired to kReep records of your exposure
and medical examinations. Your employer is required to Keep
exposure data for at least one year and to keep medical data
during your employment, and for a period of one yéar
following vyour termination of employment. Your employer is
regquired to make the exposure data available to you upon YOour
‘request. Your empleyer is also required to zelease your
medical recoxrds to your physician upon your wuritten reguest.

D. Your emplover must give you a copy of the physicians written
opinion for any physicall examination regquirzed by this
standard.

NOTE: The information contained in +the <following appendix for benzoyl
peroxide is neither intended, by itsalf, to c¢reate any additional
ohligations not otheruwise dmpesed, nor detract from any existing
obligation. To the extent that the information supplements this regulation
for bengoyl peroxide, it is advisory in natuze.

RPPENDIX B

SUBSTANCE TEUHNICAL GULDELINES
FOR BENZ0YL FEROXIDE

I. PHYSICAL AMD CHEMICAL DATA

A. Substance Identificatisn
1. Synonyms: Dibenzmoyl peroxide
2. Formula: {(CGH5CHY202
3. Molecular weight: 242

B. Physical Data
1. Boiling point (760 wmm Hygl: Not appliéable
2. Specific gravity (water = 1): 1.33
3. Vapor density {aix = 1 at boiling point of bhenzoyl

peroxridel* HNot applicable
- Melting point: 103 € (217 F) decomposes
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5.

6. Selubility in water, ¥ by weight at 20 C (68 F): Less
than 1 '

7. Evaporation rate (butyl acdetate = 13: HNot applicable

8. Appearance and odox: Colorless, ecdorless soldid

IT. FIRE, EXPLOSION AND REACTIVITY HAZARD DATHA
a. Fire

1. Autoignition temperature: 103 € (217 ¥} (ignites ands/or
explodes) _

2. Flammable limits in air, % by volume: Not available

3. Extinguishing media: later

U Special fire-fighting procedures: In advanced or
massive fires, the area should be evacuated. Use iwater
spray to cool containers exposed te a Fire.

E. Unusual f£ire and explosion hasards: In the dry state
benzoyl peroxide is highly flammahle. Lt elevated
temperatures can Dbe unstable and is spontanesously
explosive. All ignition sources must be controlled
where Jbenmoyl peroxide is used, handlad ér stored in a
manner that could create a potefitial f£ire or exrplosion
hazard.

6, For purposes of complying with 2% CFR 1910.309%, the
classification of hazardous locations as described in
Axrticle 500 of the Natlonal Electrical Code Ffor benzoyl
raroxide shall bhe Class II, Group G.

B. Reactivity

1. Conditions  contributing to instability: Benzoyl
peroxide decomposes when heated above 75 C (167 F) and
will explilode when subjected to shock and friction.

2, Incompatibilites: Benzoyl peroxide is =a poweriul
oxidizer and contact with wood, paper, and  other
combustible substances may c¢ause IFire and explosion.
Contact with onridizable wmaterials such as lithiun
aluminum hydride may also cause fire and explosien. In
the dry state bhenzoyl peroride is highly flammable. nt
elevated temparaturés can be uhstahle and 18
spontanecusly explosive.

3. Hazardous decomposition products: Toxic¢ gases and
vapors {(such as bhensoic acid smoke and caxrbon monoxide)
may be released in a fire involving henmoyl péeronide.

b. Special precvautions: Benzoyl perowide will attack some
forms of plastics, rubber and coatings; fire and
explosion may result.

IIT. SPILL AND DISPOSAL PROCEDURES
R. If benzmoyl peroxide is spilled, the following steps should he
taken:

1. Ventilate area of spill. _

2. Submerge in excess of water. Treat simall portions at a
time of the slurry with about ten +times its weight of
10% sodium hydronide solution. This slurry can then ba

Vapor pressure at 20 ¢ (68 F): Much less than
1 mm Hyg

disposed in & sedcured sanitary landfill.
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3. Pe net wuse spark generating or cellulesi¢ materials
(paper, wood, etc.) for suweeping or Handling spilled
hanzoyl peroxide,

., or, for liguids containing benzeyl peroxide add
vermiculite or perlite to spill in at least equal weight
to the spill. Drain off water and burn carefully in a

sultahle unconfined {open?) combustien chambér eguipped
with an appzopriate effluent yas cleaning device.
Pexrsons net wearing protective equipment should be xestricted
from areas of spills until c¢leanup has been comnpleted.
Wwaste disposal methods: See B above.

MONITORING AND MEASUREMENT PROCEDURES

R.

EXPOSURE ABOGVE THE ACTION LEVEL: Measurements taken for the
purpose of determining employee exposure under this section
are Dbest taken such that +the eight-hour exposure may he
determined from a single eight-hour sample or tuo Foux-houx
samples. Several short-time interval samples (up. to 30
minutes) may alsc be used to determine the average eXposure
lavel. Air samples should bhe +taken in the emplovee's
bregathing =zone (air that uwould most nearly represent that
inhaled by the .enpleoyee), Sawpling and analyses may he
rerforméd by instruments such as detector tubes certified by
HIOSH under 42 CFR part 84, portable direct-reading
instruments, dosimeters, ox by c¢ollection of particulates
using a high efficiency membrane fFilter with subsequent
chemical analysis. The methed of measurement must determnine
the concéentration of benzeyl peroride to plus oxr minus 35%.
EXPOSURE ARBOVE THE PERMISSIBLE EXPOSURE: The monitoxring and
measurements under this section sheould be essentially the
same as described under wparagraph IV. A. Laboratoeries
performing chemical analyses should ha accredited in
Industrial Hygiene Chemistry by the American Industrial
Hygiene Association, The wméethod of measuremsnt must
deterwmine +the c¢oncentration of henzoyl peroxide to plus or
minus 25%.

METHQDS: Methetds meeting these accuracy requirements are
available from the National Technical Information Service,. U.
5. Depaxrtment of Comnmnerce, Springfield,-Virginia 22161 under
the title "NIOSH Analytical Methods for Set R" (Grder number
ARXEXAAKEERY.

QUATIFIED PERSONS: Since many of thée duties relating to
employvee prdétection are dependent on the results of
monitoring and meéasuring procedures, employers should assure
that the evaluation of ewmployee exposures is performed by a
competent industrial hygienist oz other technically gualified
person.

MISCELLANEOUS PRECAUTIONS

A.

B.

Store Dbenzoyl peroride in tightly é&losed containers in a
co0l, well ventilated axesz.

Sparks from static electricity or otheér sources may dgnite
bengoyl peroxide. A1l metal surfaces with which henzyl
chleoxride comes in contaét should be honded and grounded.
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D. The maximum contents &f benzoyl peroxide in a single
container should bhe éne pound.

E. Hever grind solid Benzoyl peroxide.

F. Enpleyvers shéuld advise employess of all areas and operations

where their exposuré to benzoyl péroxnide could occur.
ViI. LOMMON OPERATIONS
Common operations in which exposure to benzoyl peroxide is likely to

oeccur are: During its production and its use as a catalyst fox
vinyl polymerizatien and curing of unsaturated polyester resins; for
bleaching oils, fats, and waxes; 'in rubbexr cempounding; as a

catalyst din _tha synthesis of pharmaceuticals and other organic
compounds;: and in the manufacture of plastices, texwtiles, and inks.

NOTE: The informatioen contained in the following appendix for benzoyl
reroxide is neither intended, Dby itself, Lo create any atditional
obligations not otheruise imposed, nor detract from any existing
obligation. To the extent that the infoermation supplements this regulation

for bhenzoyl pexoxide, it is advisory in nature.

APPENDIX € - MEDICAL SURVEILLANCE GUIDELINES

T. ROUTE OF ENTRY
Inhalation.
IT. TOXICOLOGY

Benzoyl peroxide dust c¢auses primary ifrritation of skin and mugous
membranes and sensitization dermatitis. Application to the face as a
lotionn for acne treatment in 2 individuals caused facial erythema and
edema; pateh tests with benzoyl veroxide were positive. In contagt with
the eyes it may produce irritation and if allowed to rémain on the skin
it may produce inflammation. MWoxrkers expesed to 12.2 mgsM3 experienced
pronounced irritation of the nose and throat. When repeatedly applied %o
the skin of mice, it was not cardincgenic. '

IIT. STIGNS AND SYMPTOMS

Primary irritation of skin and mucous membranes; sensitization
determatitis; eye ixritation,

Iv. SPECIARL TESTIS
Nong in common usage.
V. TREATMENT

Remove from exposure. Immediately filush eyes with water and waslh skin
with seoap oxr mild detergent and wateyr. I¥ swallowed and the person is
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¢onselous, induce vomiting. Give artificial resuscitation and administer
oxygen if indicated.

yT. SURVETILLANCE AKD PREVENTIVE CONSIDERATIONS
. GENERAL

Most 1reported effects of benzoyl pgroxiQQ are caused by its
capability to produce both primary frritation and sensitimation
dermatitis. The chief hazards zesult HFrom its Flaimamable and
sxplosive properties at elevated temperatures. It is imporfant that
‘the physician Dbecome familiar with plant operating conditions in
which expostre to benzoyl reroxide ogours. Those with skin disease
may mnot tolerate the wearing of protective c¢lothing and those with
chronic respiratory disease may not tolerate the wearing of negative
pressure respirators.

B. PREPLACEMENT

Routine medical histories and physieal examinaticens are not
required. However, the employer must screen emplovees for ‘history
of certain medical conditions (lisied below) which might place the
employee at increased risk fxom Dbenzoyl peroxids exposure. Only
those giving a positive history of these conditions must he referxed
for further medical examinations,

1. Skin disease -~ Benmoyl peroride is a primary skin irritant
and a skin sensitizer. Persons with preexisting skin
discrders imay he more susceptible %o the effeets of this
agent.

2. Chronic zespiratory disease —-- In ©persens with impaired
pulmonary funetion, espegially those with obstructive airway
diseases, the Dbreathing of benzoyl peroxide might cause

exracerbation of symptoms due to its irritant properties.

C. PERIQDIC EXAMINATEIONS
Routine periodic examinations are not required. However, if the
employer hecomes auare of an employge with the above~listed
conditions, he must refer such employee For Further nmédical

axamination.

VII.  REFERENCES
1. American Confezence of Governmental Industrial Hygienists: “Benzoyl
—Perownide, " Documentation of the Threshold Limit values £oxr Substances in

Workroom Air €3d ed., 2d printing). Cincinnati, 1974, pp. 23-24.

2. Nanuiacturing Chemists Asscoeiation, Ine: Chemical Safety Data Sheéest
5SD-81, Benzoyl Peroxide, Washington, D.C., 1960, pp. 3-4, 16,
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3. Eaglstein,'w.ﬂ.= “Allexgic Contact Dermatitis to Benzoyl Percoxide -
Report of Cases,"™ Archives of Dermatology, 97:527, 1968,

4. Van Duuren, B.L., et al: "Carxcinogenicity of Epoxides,; Lactoénes., and
Peroxy Compounds, ™ Journal of the HNational Cancer Institute, 3I1:41-55,
1963.

5. Grant, W. Morton: Texicology of the Eye (24 ed.), Charles ¢. Thomas,
Springfield, Illinois, 1974, pp. 183, 1196.
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REFERENCES AND SOQURCES
BENZOYL PLROXIDE
1910.1000 _

Personal Protective Eguipment, and, (h) Sanitation

Eye: Manufacturing Chemists' Association, "Chemical Safety Dats
Sheets; " Baskin; "Handling Guide fox Potentially Hazardous
Commedities;™ Grant, "Toxicology of the Eye;" International
Labouxr Office, "Encyclopedia of Oc¢cupational Health and
Safety"

Skin: Manufacturing Chemists' Association, "Chemical Safety Data
Sheets;" Sax, "Dangerous Properties of Industrial Materialg;"
American Conference of Governmental Industrial Hygienists,
"Documentation of Threshold Limit Values for Substances
in Workroom Air;" Gleason, "Clinical Toxicology of Commeréial
Products;:"™ Stechexr, "The Merck Index,” eighth edition;
International Labour Office, "Encyclopadia of Occupational
Health and Safety™

Ingestion: American Conference .of Governmental Industrial Hygienists,
"Dodumentation of Threshold Limit Values for Substances in
Woxrkroom Rir;" International Labour Office, "Encyclopedia of
Occupational Health and Safety"

COMMENTS

Eye - Classification= 2 and 6

Output statéement numbers: 10 and 12 combihed
Exceptions: Noné
Reeording to the MCA, "on contact with the eyes." this
substance "may cause inflammation.™

BasKin repoxrts the "acute loeal effects arse . . . eye
inflammation upon gontact, "bhut the "exposure irritates," and
"only minor residual injury" develops.

Grant reports, wheén "applied experimentally to animal
eyes, 1t preduces superficial opacitiss in the cornea and
inflammation of the conjunctiva according to one investigatox.
but ac¢cording to another no injury results from single
application of a 93% pure pouder or a 50% paste in
dimethyl phthalate to rabhit eyes.

The ILO slmply states that “splashas in the eye can
be damaging.

Since there is no clear indidation that the substance
causes anything more than inflammation and raversible injury,
it i1s assigned classifications of 2 and 6.

Skin ~ CGlassification: 2 and 6

Qutput statement numbers: 2. Bb, 7a, 17y, 17i, 20=a
Freceptions: ™None
The MCR says that the substance "wet with 30% water may
contain traces of hydroch]orlc acid which give it, upon long
expesure . . . ., & corrosive action.™ On contact with ‘the
skin, it "may cause irritafion If allowed to remain on
the skin,"™ the substance "may cause redness as well as
other signs of drritation.®

Sax rates it as an acute local irritant of moderate
toxie¢ hamard.
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Recoerding to the BUGIH, "its principal toxwicity is
related to irritation and sensitization upon contact with
the skin.

Gleason reports that when the "dry substance was placed
on the skin of guinea pigs, only slight irxritation ;ollowed,
but uhen dissolved as a 10% soldution in propylene glycol,.
slight to mode:ate erythema and edema. were observed without
systenic towxicity. The subst1nce has also heen "reported
as an allergen responsible for skin sens;tlzatlon in wan.

Stecher reporis that the substance "has begen used
topically for burnsg and dermat;tls (alone, as a dusting Powder;
in 10% ointment, oxr in 2% olive oil solution) and for
peison ivy (as a paste).m

Accerding to the ILO, in general, the main effect of
peroxides is "irritation to skin. Prolonged skin contact with
clothing conﬁamlnated with peroxides may cause irritation
and blistering.

The mélting point of bensoyl Pperoxide is 217 degrees
F. TIts vapor pressure is much less than 1 mm Hg at
20 degreaes ¢, and it is less than 12 soluble in water.

Tha suh*tance may explode 1f subjected to shoe¢k and friction
under particular ¢onditions.

It is clear from the above that prolenged or repeated
contact with this substance c¢an cause significant effects.

It is, therefore, assigned classifications of 2 and 6.
Ingestion ~ Classification: 2 and 6

Output statement numbers: 19, 20a

Exceptions: HNone
Accoxrding to the ABCGIH, Roudabush reported that the substance
"was tolerated by rats in oqu dosages of 950 mg/kg,' hut
that systemic effects in man "has not been reported.

The ILO says that animal toxicity studies "have indicated
that the effécts of organic peroxides may be cumula-
tive, The ACGIH further adds that "effects of repeated
exposure to four related oryaniec peroxides uere cumulative
either By oral and intraperitoneal routes; doses che~fifth
the LDE0 thrice weekly for seven weaks resulted in death
of rats when none were to be expected if the effects were not
cumulative. If henzmoyl peroxide behaves similarly, as might he
expected, it would be classed as moderately toxic on a
SUﬂLhIOHlC basis in conformlﬁy with the judgment of Gleason
et al.

Classifications of 2 and 6 are concluded *to be appropriate

to prevent the possibility of ingestion of harmful amounts.
SUBSTAHCE TECHHICAYL GUIDELINES
The references cited for this doocumant ineclude:
— National Fire Protection Assocdiation, "Fire Protection Guide on Hamardous
Materials," 5th édition, 1975 (NFPA)

Manufacturing Chemists’ Association, Chewical Safety Data Sheet SDP-81 (MCA)
Lucidol Division; Pennwalt Coxp., Y"Lucidol Oxganic Peroxides” (TLuc)

Sources of data items used:

I. A, 1. Synonyms: NFPA-49, MCA

——
-
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Formula: HFRPAL-13Q, MCHA

Molegular wéight: RDI

Boiling point: HNot applicvable
Specific gravity: MCA

Vapor density: Not applicable
Melting point: MCA, Tue

Vapor pressure!: ADL

Solubility in water: Luc
Evaporation rate: HNot applicalle
TT. A. Flash peoint: Hot applicable
Rutoignition temperature: MCR

Extinguishing media: HNFPA=-49, MC
Special fire fighting proceduxes:
Unusual fire and exuplosion hazard
Conditions contributing te instab
Incompatibilitigs: NFPA-49, NFPA
Razardous decompovition products:
4. Special precautions: ADL
ITIT. A. ‘Steps if released or spilled: HNFRA-49
c. Haste dispesal methed: NFPA-U9, Lug,

—*'C‘lU}:WN—iG)'*-JU\UTFWNAWN

L D
-

. Miscellaneous precavtions: NFPA-Y49, Luc; MCA

USE/EXPOSURE AND CONTROL DOC

References used in the preparation of thie document

Apps, B. A., "Ink Technology for Printers and Studen
Co., 864 {(Apps)

Armitage, d. B. and Strauss, H. W. , "Safety Conside
Use of Oxganic Peroxides.” Ind. Eng. Chem, 56(12),
1904% CArmitage)

idpresarance and odor: HFPA~RY, MCE

ard
L PEROXIDE

A

Flammable limits: MNot applicable

A
NFPA~-U48, Luc, MCA
s: NFPA~.9, TLuc, MCA
ility: NFPA-U49, MCA
-49 1M, HMHCa

ADL

¢ MCA
MCR

UMENT
include:

ts;" Chemical Publishing

rations in Industrial
B. 28 - 32,

Baskin, A. D. - editoxr, "Handling Guide for Potentially Hazardous Commodities,"

Railway Systems and Nanagament Asso¢., Chicago, 19

"Benzmoyl Peroxide," Aztec Chemicals, Technical Data
3B; "Azteq Benzoyl Perouide™ (Azteq)

"Beénzoéyl Peroxide," Hazard Process Index, Hazard Enk
89-732-62 (HPI)

"Benzoyl Peéroxide,™ Manufacturing Chemists' Associat
Data Sheet 8D-81, 1960 (MCA)

"Benzoyl Peroxride," Pennualt Corp., Lucidol Div., Organic Peroxide Bulletin

1.100,. September 1969 (Pennualt)

)72 (Baskin)
Bulletins PR-2, 2A, 3,

ry No. 23, NIOSH-HSM-

ion, Chemical Safety

"Benzoyl Peroxide," Pennwalt Corp. "Lucidol Chemicals™ (Luecidel)
Considing. D. M., "Chemidal and Pxocess Technoloygy Encyclopedia,™ McGrauw

Hill, 1974 (Considine}

Eaglstein, W. H., "Dermatitis to Benzoyl Peroxide,"
tology 97, p. 527, 1968 (NIOSH Technical Informati
NIQSH 8651) _

Ellis, €., "Printing Inks," Reinhold, 1940 (Ellis)

Archives of Derma-
on Service

International Labour 0ffice, "Encyclopedia of Occupational Health and

Safety,"™ Genava, 1972 (ILQ)

Publishers, 1st edition, 1854 (Chem Tech); 2nd edi

"Merck Index of Chemicals and Drugs,” 8th edition, 1

968 (Mexck)

3A,

Kirk, R. and Othmer, D., "Encyclopedia of Chemical Technology,™ Intetscienae
tion, 1972 {(K-0)
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National Fire Codes, Volume 3, "Combustible Seclids, Dusts and Explosives,®
NFPA-409, Natienal Firxe Protection Asscciation, Boston, 1973 (NFPZ-49)

Noller, D. €. and B. J. Bolton, "Safe-Handling and Storage of OGrxganit
Perownide in the Laboratory.™ Anal. Cham. 35, 887-93 (1963] (Nollerx)

Pace, W. E.; ™A Benmoyl Peroride - Sulfur Cream for Acne Vulgaris," Canadian
Med. Assoe. J. 93, p. 252 - 4, 1965 (NIOSH Technical Information
Sexrvice NIOSH 7u435)

"Safety Equipment for Handling Benzoyl Feroxide," Safety Maintenance 125(2),
p. 51, 1883 {(HIOSH Technical Information Service NIOSH 3I5829)

Vasarinsh, P., "Benzoyl Peroxide Sulfur Lotiens: & Histologigal Study.,"
Arehives of Dermatelogy 98, p. 183 - 7, 1968 (NIOSH Technical Informa-—
tion Service NIOSH 8792)

References for Specific Uses/Exposure

HPT, I%L0, Considine, Armitage, K-0, Pennwalt

HPI, ILO, Considine, Pennwalt, Lucidol

K-0, ILO, Chem Tech, Pennwalt

ILO, Chem Tech., Pennualt

HPT, K-0, HIQSH 33554, Chem Tech, ILO, Pennwalk

HPI, Armitage, MER, Baskin, HFFA-49, Pennwalt, Aztec, Chem Tech

Chem Tech, NIOSH 7435, 8792, Mergk. Pennuwalt

Penawalt, Apps. Chem Tech, Ellis

Pennwalt, Chem Tech

'Reierences for Specific Contrel Methods

MEn, Bennwalt, Baskin, MIOSH 8651, 35821, Meller and TLO wére the
references used in all the Specific Control Methods.

RESPIRATOR TABLE DBROCUMENTATION

SUBSTANCE: Behzoyl perowide

D. 0. L. STANRDARD: 5 mg- M3
Eye Irritation Level: According to Grant, "the dust irritates the eves,

respiratory mucous membranes and skin. Epplied experimentally to
aniwmal eves, it pzoduces superficial opacltles in the dornea and
inflammation of the conjunctiva according t¢ one investigator, but
according to another neo injury results F£rom single application of a
937 pure pouwder or a 50% paste in dimethyl phthalate to zablit
syas . "

omprm(nx'wpqg

For the purposes of this standard, half-facepiece respirators
axe allowed up to 50 mygs/M3 (PF = 10). If eye irritation occurs,
houever, Ffull facepiece respirators must be wozxn.

Use of Aix Purxifying Devices: Benzoyl peroxide is a strong oxidizer
and should not come in contact with oxidizable nmaterials. Some
cartridges and canisters may contain activated charceal and shall
net be used to provide protéction against henzoyl peroxide. Only
non-oxidizable sorhents are allowed.

TDLH: 7000 mgsM3 (approxlmately 700 ppm)

Basis foxr IDLH ¥Value: The chosen IDLH is hased upon the estimated U= hour,
mouse LGB0 of 700 ppm for benzoyl peronide which is given in
the Docnmentatlon of TLV's. This concentration is not an actual
LC50 value for bhenwmoyl chloxide, however . It was estimated by analogy
from data concerning LC50's for other related organic pexoxides.

Othexr Toricological Information: The Documéntation oF TLV's states that
Ythe principal hazards of bénzoyl peroxide are due to its flammable
and explosive proparties. Its principal towicity is related to
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irritation and sensitization Upon contact with the skin. Roudabush
stated that bhenzcyl peroxide was telerated by rats in oral dosages
of 950 mgskg. The intraperitoneal injection of 250 mg/kg resulted in
the death of adult mice. No. experimental inhalation towicity data
are available; however, toxicity studies on four related organic
peroxides showed a fair ¢orrelation hetween toxicity from inhalation
and from oral or intrapezitoneal injection. Organic peroxidés
with an intraperitoneal LD50 of about 90 mgs/kg had an LG50 by inhdlation
in the range of 220 -~ 500 ppm for four-houx exposure. The interperi-
toneal value of benzoyl peroxride is about 2.5% times greater than the in-
traperitoneal LD50 of these peroxides that possess an avezrage LC50 of
about 275 ppm; therefoxe, its LC50 would be about 700 ppm. This would
place henzoyl peroxide in a moderately toxic category on an acute basis.
' "Kayanoviteh et al. reported neurovegetative symptoms.
irxritation to the respiratory tract and distuxrbances in ventilatory
function and monocytosis in workers enposed to benzoyl c¢hloride and
phosgene in the production of henzoyl peroxide, but presumably these
manifestations are mainly the rxesult of exposure to the starting
products. _

"In an investigation made in a plant located in New York State
where benzoyl peroxide formulations wexe being processed, Moskowitz
and Grabois experienced no objectionable subjective symptoms whan
exposed to dust concentratisoens ranging from 1.34% +o 5.25 mg of
benzoyl peroxide pex cubic meter of air. Cohcentrations of 12.2 mg/M3
and higher resulted in pronowicsd dirritation of the nose and thrzoat.
The airborne dust containsd potassium alum in addition to banzmoyl
peroxide but the effect produced by the alum was considered to be
negligible. _

"A TLV of 5 mgrsM3 is recommended. It should be sufficiently
low to prevent irritation. Whether it is low enough to prevent cumulati
effects in man is not known, but no cases of chronic effects have been %

VAPOR PRESSURE AT 20 C: Much leéss than 1 mm Hg
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YSE/LXPOSURE AND COHTROL DQCUMENT

Use/Exposure
Inhalation of dust ox
skin contact with solid
or solution during eu-
tensive use in manu-

facture of a variety of

plastics (a free radi-
¢al initiator for
polymerization of

many vinyl monemers -
vinyl acetate,

vinyl c¢hloride, vinyli-
dene c¢hlioride, methyl
methacrylate, styrene,
ethylense, etec.)

Inhalation of dust or
vapor and skin contact

with selid or solution

during manufacture and

use of polyester resins
(inditiator f£or polymeériza-
tion of unsaturated
poliyesters; room tempera-—

ture curing agent feor

polvaster resins - asuto-
body repair kits, optical
and dental castings,

other molding applica-

tigns?

Inhalation of dust ox
vapor and skin contact
with solid oxr liguid
during use in vulcaniza-
tion of natural and
synthetic rubbexz (rubher
cements, §ilicénes rubbers,
polyester xubbers)

Inhalation of dust or
vapor and skin contact
with selid or solution
during use in textile
manufactuze (burn-out
agent for cellulose
acetate in mixed Zabrics
with viscose, sillk. or
¢otton to produce lace -~

BEHZOYL PERQOXIDE
Principal Route

of Entxy
A,B

Currently Used

Control Methods
Local exhausf.ventilation;
personal protective egquip-—
ment (gloves, goggles.
face shields, protective
c¢lothing, shoes)

Loeal exhaust ventilation;
personal protective equip-
mnant (gloves, goggles,
face shields, vprotective
c¢lothing, shoes)

Local exhaust ventilation;
personal protective equip-
ment (gloves; goggles,
Fface shisglds, protective
c¢lothing, shoes}

Local exhaust ventilation;
rerscenal prdétective sgquip-
ment (glovés, geoggleées,
facé shields, protective
¢lothing, shoes}
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like appearance; used
in printing pastel

Inhalation of dust or

vapoer and skin contact

with solid or solution

during use as bleaching

agent (for floux, cheese,

fats, oils, and waxres - linseed
oil and lecithin)

Inhalatiorn of dust or
vapor and skin corntact
with solid or solution
during manufacture and
distributien and during
maintenance of equip-
ment and storage containers.
Beg¢ause of spontanedus
cembustion and éxplosion
hazard, this compound is
often used as a wet
pouwder ox paste and is
sold only in one pound
containers. Commercial

‘benwoyl peroxide ranges
Exom L0 - 98% in

various diluents (water,
stearic aeid, camphox,
tricresyl phosphate]

Inhalation of dust orx

vapor and skin ceontact with
solid or solutien during
use in manufacture of
pharmaceuticals (an ingre-
dient of skin c¢reams for
burns, dermatitis, poisen
ivy, external wounds)

Inhalation of dust ox
vaper and slin contact
with so0lid or sélution

during use in mahufacture

of special fast-drying
printing inks (for printing
on difficult plastic
surfaces)

Inhalation of dust or
vapror and skin contact
with solid oxr solution

Loeal exhaust ventilation;
personal protective gquip-
ment (gloves, goggles,
face shields, protective
clothing, shoes}

Local exhaust ventilation;
prersonal protective equip-
ment (gloves, gogyles,
face shields, protective
¢lothing, shoes)

Logal exhaust ventilation;

parsonal protactive egquip-
‘ment (gloves, goggles,

face shields, protective
clothing. shoes)

Local exhaust ventilation;

persenal protegtive eguip-

ment (gloves, yoggles,

face shields, protective

clothing, shoes)

Local exhaust ventilation;
personal protective eguip-

ment {gloves, goggles,
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during use for orxganic face shields, protective
synthesis (useful initiatox ¢lothing, shoes)

For addition and substitu-

+tion reacétions?

A ~= Inhalation

B -~ Skin and eye contact resulting
in leocalized irritation

¢ =- Ingestion

I —— 8Rin contact resulting in

absorption ahd subsegquent
systemic poisoning
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