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The basic text of +this document containsg tHs draft technical standard
approved by the Joint Review Coumittee oFf +thée NIOSH/0SHR Standards
Completion Program and the supporting documentation for the substance
TRIBUTYI PHOSPHATE.

The SCP draft technigal standards are recommendations to the Department of
Liabor for its consideration in rulemaking and have no legal status until
final rulez have heen promulgated by that agency. This draft standard is
provided for youxr information only.

The Referzences and Souxces, Respirator Table Documentation and UsesExposure
and Contrel Documentation are the working docunents used by the various SCP
working groups during the developmnent of the draft technical standard and
serve as the technical foundation for the standard. The classification for
each substance and the regulatoery statements were derived following a

decisien logic established for the various sections of the standard.
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ta) Definitions. (1) "Permissihle exposure™ means erxposure of emplovees
to airborne céncéntrations of tributyl phosphate net in excess of 5
milligrams per cubic météer (mygs/M3) averaged over an eighit~hour work shift
(time weighted average), as stated in $ 1910.1000, Tahle Z-1. '

(2 Maction level™ means one half of the pexmissible exposure for
tributyl phosphate.

(k) Exposure determination and.measurement, (1) Each empleyer who has a
place of employment in which tributyl phosphate is released into +the
workplace air shail determine if any employee may he exposed to airborne
goncentrations of trihutyl phosphate at 6r above the action leval. The
determination &shall be made each time there is a change in production,
process, oL control measures which could result in an increase in airborne
concentrations of tributyl phosphate.

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

(i) Any information, observations, o¢r calculations which may indicate
amplovee exposure to tridbutyl phosphate;

(ii) Any measurements of tributyl phosphate taken:

(iii) Any employee <Complaints of symptoms which may be atiributable to
exposure to ftributyl phosphate; ahd

(IV) Date of determination, work heing performed at the time, location
within work site, name, and social security number of each employee
considered,

(3) If the enmployer determines +that any employee may he exposed to
trihutyl phosphate at oxr above ‘the action level, +the exposure of +the
employee in each work ©opexation who 1is Dbelieved to have the greatest
erXposure shall be measuread. The exposure measuremnent shall be
raepresentative of the maximum eight-hour time weiglited dverage exposure of
‘the emplovée.

(4) TIf +the exposure measurement taken pursuant to paragrabh (b} (3) of
this section reveals employee exposure to tributyl phosphate at or above
the action level, the employer shall:

(i) Identify all emplovees who may bhe exposed at or above the action
level; -and

(ii) Measure the exposure of the employeés so identified.

{5) If an enmployee exposure mneasurement reveals that an emplovee is
exposed to tributyl phosphate at or above the action level, but not above
the permissible exposure, thé exposuré of that employee shall be measuzed
at least every two wonths.

6 If an employee exposure measurement reveals that an employee is
exposed to +tributyl phosphate above the permissible exwposure, the gmployer
ghall:

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

(idi) Institute contrel medasures as reguired by paragraph (d) of this
section; and

(iii) ZIndividually notify, in writing, within five days, every employee

—who is found to be exposed to tributyl phosphate -above the permissikle
eXposure. The employee shall also be notified of the corractive action
being taken te reduge the exposure to at 6r below the permissible expeosure.

(7) If two consecutive employee erposure measurements taken at least one
week apart reveal that the emplovee is eupoged to tributyl phosphate helow
the acdtion lével, the employer imay terminate measurement for the employee.
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(8) Foxr purposes of this paragraph, emplovee exposure is that mhich would
occur if the employee were not using a respirator. _

(¢) Methods of measurement. (1) An employee's exposure shall he obtained
by any combhination of long texm oxr short texzm samples which represents the
employee's actual expesure averaged over an eight-hour work shift (See
Appendix B (IV}) of this section). '

(2} The method ©of measurxement shall have an accuracy, to a confidence

level of 95 percent, of not less than that given in Table 1.

Table 1
Congentratioen Reguired Agcuracy
Above permissible exposure + 25%
At or bhelouw permissible exposure
and above the action level + 354
At oxr below the action level * 504

{d) Complianes. {13 Mo employee shall be esxposed to Eributyl phosphate
ahove ‘the permissible exposure as defined in paragraph <(a)(1) of +this
ssction. _

{29 Employee exposures to airberne c¢oncentrations of tributyl phosphate
shall he confrolled to at or below the permissible éxvosuze by engineerzing
and work practice controls:

(i) Engineering and work practice controls shall he instituted to reduce
exposures to at or below the permissible exposure, except ko the entent
that such contrels are not technically feasible.

(ii) Wherever éngineering and work practice controls are not suffigient
te reduce exposures to at or below the pExmissihlg exposure, they shall
nonetheless he used to reduce exposure to the lowest level feasible and

shall be supplemented by respirators in agcordance with paragraph (d){4) of

this section.

(3) Engineexring contrels. (i) When mechanical ventilatidén is used +to
control exposure, measurements which demonstrate system effectiveness., for
example, air wvelocity, static pressure, ox air volume, shall be made at
least evexry three months. Measurements of systen effectiveness shall also
be made within five days of any change in production, process, or control

which might result in an increase in airborne concentrations of tributyl

phosphate. S _ _

{ii) In the design of open surface tank ventilation for the purposes of
$ 1910.94(d), operations involving tributyl phosphate shall be classified
as C-4 at 70 degrees F (21 degrees CJ.

Ry Compliancde with the permissible exposutre shall not be achieved by
the use of zespiratérs excepti .

(i) Duzring the time pexriocd necessary to install or implement engineering

or work practice gontroels;: or
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tiiy In work situations in which engineering and work practice controls
are technically not feasible; ox _
(iidi)d To supplement engineering and work practice contrels when sueh

controls fail te reduwe airborne concentrations of tributyl phosphate to at
or below the permissible exposure; or

(iv) For ¢perations which requiré entry inte tanks or c¢losed vessels; or

(vl In emergendies.

(52 Where respizatoxrs ate needed and permitted under this paragraph to
reduce employee exposure, the employer shall select and ©previde the
appropriate respirator from Table 2 and shall ensure that the employee uses
the respirator provided.

TRBLE 2- RESPIRRTORY PPOTECTION FOR TRIBUTYL PHOQPHRTE

Partigulate ox Vapor Concentration

‘50 mg/M3 or less Any supplied—air respirator.
Any self-gontained breathing apparstus.

250 mgrsM3 or less A gas mask with a c¢hin style or front—~ or back—mOunted
organic vaper cartridge and dust and mist £ilter.
Any supplied-air respirator with a full facepisce,
helmet, or hood.
Any selfmcontained bredthing apparatus with a full
fadeépiece.

300 mgsMN3 or less A Type C supplied-aix resplrator opexrated in pPressure-
demand oxr other poesitive pressure or continuous— -flow

mode.
Greater than Self-gontained breathing apparatus with a full facepiece
1300 mg/M3 or ocreratad ii pressure—-demand or octher positive pressure
entry and mode..
escape from e e B e
unknown A ¢ombination respirator uhlch in¢gludes a Type C supplied-
aoncentrations air respirator with a Ffull facepiece operated in pressure-—

demand or othex positive pressuze or continuous—~Fflow mode
and an auxiliary self-contained breathing apparatus
operaﬁed in pressuve demand oxr other p051t1va rressure mode.

—Fire Fighting Self-c¢ontained breathing apparatus with-a full facepi&de
operatéd in pressure—demand or other positive pressure
mode.

Escape Any gas mask providing protection against organic vapors

and particulates.
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Any esoape sel contalned hzeathlng apparatus

62 Respirators shall be approved by the Mining Enforcement and Safety
Administration (formerly Bureau of Mines) or by the National Ingtitute <oz
Occupationzal Safety and Health under the provisions of 30 ¢FR Part 11.

7 The employer shall institute a respiratory protection Program in
accordanhce with $ 1910.1384{H), (4}, (e), a&nd (F).
tel Fire and safeti, {1) The employver shall familiarize himself with

the information contained in the Substance Technical Guidelines C(Appendix B
of this section) Ffor tributyl phosphate. o

(2) For the purpose of compliance with $ 1910.17157, tributyl rhosphate is
classified as a Class B fire hazard.

(3) Spray finishing operations shall be performad in accordande with %%
1910.107 and 1910.%u(c3}.

(43 bip tank operations shall be performed in dccordance with $%
1910. 108 and 1910.94(d3).

(5) Sources of ignition such as smoking or cpen flames are prchibited
where trlhutyl phosphate rresents a fire or explosion hazard,

(£ Personal protective couipment. 1) Employers shall-prOVide and

ensure that employees usa impervious c¢lothing, gloves, Face shields {(eight-
inch mininmum) and other appropriate protective c¢lothing :necessary to
prevent repeated or prelonged sRKRin contact with liquid tributyl phosphate.
Face shieglds shall comply with $ 1910.133(a){(2),(ad(4), (aX{5), and (a)(6).

€2 Employers shall ensure that clething wet with liquid tributyl
phosphate is placed in c¢losed containers for storage until it can be
discarded or wuntil +tRe employer  provides +Ffor the removal of tributyl
phosphate from the clothing. If the c¢lothingy idis +to be laundered ox
otherwise <¢leansed to remove +the +txibutyl phoesphate, the employer shall
inform tlhe pexson performing the opexatlon of the hamardous properties of
tributyvl phosphate.

t3) Enployeérs shall ensure that non-impexrvious clothing which bhecomes
wet with liguid tributyl) phosphate be removed pxomptly and not reworn until
the tributyl phosphate is removed from the ¢lothing.

(4) Employers shall provide and ensure that employees use splash-proof
satety goggles (cup-cever type dust and splash safety goggles), which
comply with ¢ 1910. 133(3)(2)~(a)(6) where ligquid trihiutyl phosphate may
contact the eyes,

{(g) Spills and disposal. In the eévent that liguid ‘tributyl phosphate is
spilled the employer shall immediately provide available ventilation and
then clean up the spill.

Ch? Sanitation. (1) Employers shall ensure that employees whose skin
bacomes wet with liguid tributyl rhosphate promptly wash or shower with
soap or mild detergent and watexr to remove any tributyl phosphate from the
skin.

me (2] Enployers _Jhail ensure that emplovees who handle liguid tributyl
phosphate wash their hands thoroughly with seap or mild detergent and watex
before eating, smoXing or using teilet facilities,

(i) Training and Information. (1) Each employer who has a worRplace in
which tributyl phosphate is present shall Keep a copy of +this regulation

—
-
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with Appendixes A&, B and C at the workplace. This matezial shall be made
readily available to affected employees. _
12 Each employer who has ewmbloyees ewposed to tributyl vhosphate above

the action level or emplovees who may have skin or eye contact with liguid
tributyl phosphate, or employees ‘whe worK where a spill of tributyl
pliosphate may ogeur, shall annually:

il Inform affected enployses of the informeation contained in the
Substance Safety Data Sheet for itributyl phosphate (Appendix A of this
section);

(i1 Advise affected employees as to the siygns and symptoms of exposure
to tributyl phosphate. _
iii) Instruct affected eamplovees to aflvise +the empleoyer of the

development of signs and symptoms of erpoedgure to tributyl phosphate whieh

are listed in Appendix A of the sed¢tion;
Civ) Instruct affected employees to inform the employer if they develop

any of the medical conditions listed in parxagraph (33(2) of this section;

and

(v} Provide training to ensure that emplovees understand the precautions
of safe use, emeryency nprocedures, and the correct use of protective
sguipment relative to txibutyl phosphate.

(353 Medical surveillance. (i) The émployer shall provide medical

procedures ag required by this paragraph. All medical procedures shall bhe

performed by or under the supervision of a4 physician at no cost to *he
enployee.

(2) The employer shall obtain from each employee who is exposed, or will
be exposed, to liquid tributyl phosphate or airborne <concentrations of
fributyl phosphate at ox above the ag¢tion level information as to whether
such employee has a histoery of any o6f the following medical conditions:

(i) Chronie lung disease

(ii) Skin disease

(3) The enployeyr shall provide a medical examination for the dmployee if:

(i} The employes provides a history of any of the medical conditions
listed din paragraph (3)(2) of this section; ox

{ii) The employee informs the employexr of the development of any of the
medival conditions listed in paragraph (J3(2) of this section ox any of the
signs eor symptoms of exposure to tributyl phosphate which are listed in
Appendix. A which the employee suspects dre cdused by exposure to tzibutyl
rhosphate. '

(4> The employer shall provide to theé examining physician the Ffollowing
infermation: '

(1) R copy of this regulatien with Appendixes A, B and ¢ for tributyl
phosphate; _ _

(ii) A description of the affected emplovee's duties as they relate to
his exposure to tributyl phosphata;

{iii) A description of any personal protective equipment and zespirators
regquized to be used; -

(iv) The results ¢£f any measurements which may indicate the affected
employee's axposure;

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

{vi) Upon 1request of +the physician, any available information From
previous meddical examinations of the affected employee.
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(53 MWhere a medical examination is required hy paragzraph (3)(3) of this
section, follouwing such examination the employer shall obtain a written
epinien from the exanining phy5101an which conforms with paragraph £53086)
of this section.

(63C1) The physician'S'uritten opinion shall be a signed statement by the
examining physician specifically stating: (A) Whether the employee has any
detected medical condition which would place the employee at increased risk
of matexrial lmpalrment of the employee's health from exposure o tTributyl
phosphate or would directly or indirectly aggravate any deéetectad medical
conditions;

(B) Any recommended limitations upon the employee’'s exposure to tributyl
phosphaté including limitations wupon 3the .use of personal oprotective

egquipment and :espirators;

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

(i1} The ©physician’'s written opinion shall not reveal specific medical
findings or diagnoses unrelated to exposure to tributyl phosphate.

(iii) The employer shall provide the employee with a <copy of the
physician's uritten opinion.
(7Y Ho employee shall he exposed tfo llquld tributyl phosphate or airborne
concentratlons of tributyl phosphate in such a way &5 would put the
employee at increased riskK of material impairment of Ris health from such

exposure. This determination may Ube based on +the phHysician's written
cpinion.
(8) . The employezr shall provide emérgency and follouw-up medical

examinations and treatment for any empléyee injured fhrough exposure to
t¥ibutyl phosphate.

(9) If an employee réfuses any reguired maedical examination, the employerx
shall inform the employee of +the posslhle health conseguences of such
refusal and obtaln a2 51gned statement from the employee indicating that the
employee understands the risk involved by refusal to be examined.

(10} MNo medieal procedure which woeuld  he performed pursuant to this
section need be performed if records of a previous such procedure performed
within the past s5i¥ months are acceptable t¢ the eéxamining physician,

{RY Recordkeeping. (1) Exposure determination. (i) The employer shall
keep an accurate record of all detérminations reguiread to bhe made pursuant
to paragraph (h3(1) of this section. _

(ii) This zrecord shall include the written determination reguixed in

paragraph (b)(2) of this section.

(1ii) This record shall ke maintained until replaced by a more recent
reoord.

(2) Exposure _ineasurements. (i) The empleoyer shall keep an accurate
record of all measurements taken fto determine employee exposure to tributyl
phosphate.

(ii) This record shall include:
{R) The date of measurement;

(B} Operations involving exposure to tributyl phesphate which are heing
monitored; '
(€) Sampling and analytical method used and evidence 6Ff their accuracy;
(D) Mumber, duration, and results of samples taKen; -and -

(£) Name and exposurée of the employee monitored. '
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(iii) This record cshall DIe maintained unitil replaced by a more recent
record but in no event for less than one year.

(3) DMechanical ventilation. (i) When mechanical ventilation is used as
an engineering contzel, the empleoyer shall maintain an accurate redord of
the nmeasurements demonstrating the effectiveness of such ventilation
required by paragraph (d3(3) of this section.

(1i) This record shall include:

(A) Date of measurement:;

{B) Type of measurement taken;

(C) Result of measurement.

(1ii) Thése recor¥ds shall be maintained for at least one year.

{4) Employvee training and information. (i} The employer shall Keep an
accurate record of all wemployeae training and information zxequired by
paragraph (1) of this segtion. :

(ii} This record shall include:

(A} Date of training;

(B)Y Namne of employee traihned;

(¢) Content or scopye of training provided,

(iii) “This =xecoxd shall be maintained until xeplaced by a more recent
regord. _ _ ]

(5) Medical surveillancse. (i)} The employer shall Keep an accurate
record of employee medical surveillance reguired by paragraph (5) of +his
saection.

(1ii) This record shall inciude-

(A) The name of the emploves;

(B) Information concerning medical conditions obtained from the employee
pursuant to paragraph (33(2) of this section:

(¢) Any enmnployee nedical cemplaints zrelative to exposure to tributyl
phosphate;

(D) A copy of information provided to the physician pursuant %o paragraph
(iyeudeiay, (1l1), (iv), (v), and (vi) of this section.

{E) Physician's written opinion;: and

{F) & signed statement of gny refusal t¢ be examined.

(iii) This vrecdord shall be maintained for the duration of and for one
vear after termination of the employment of the affected employvee.
~ (86) Acgess  to recoxds. (i) all zecords reguired te be maintained by
this section shall be made available upon request to authorized
representatives of the Assistant Secretary of Laboxr for Ococupational Safety
and Health and the Director of +he National Institute fox Gecupational
Safety and Health,

(ii) Each employee or former employee shall have access to the exposure
determination and exposure measurement records reguired to he malntalned by
this section which indicate his own exposure to tributyl rhosphate.,

iidl) Ewmployee medical records xequired to be maintained by this section
shall be made available upon written request to a physician designatad by
the employee or former employee.

== (1) Emplovée observation of measurement. (1) The emplover shall give each
employee oxr his representative an opportunity to ohserve any measurement of
his ewxposure to txibutyl phosphate which is conducted pursuant to this
section,

(23 HWhen observation of mnmeasurement of employee exposure to tzlhutyl
phosphate regquires entry into an arzea where the use of personal protective
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deviees, including respirators, is requixed, the observer shall be provided

with and regquired fo ‘use sueh eguipment and comply with all othex

applicable safety procedures. _

(3) Without intexfering with the measurement, observers shall be entitled
to: ’

(i) Receive an explanation of the measurement procedure.

{(ii} Visually observe all steps zrelated +to +he measurement of +the

airborne concentrxation of tributy? phosphate that are heing performad at

the place ¢f @xuposure; and
(iii) Record the results obhtained.

MOTE: The information contained in the following appendixes is advisory
in nature and is not intended, by itself, +to c¢¥eate any additional
obligations not otherwise imposed or detract frow any existing
ebligation. '

APPENDIX A

SUBSTANCE SAFETY DATA SHEET
FOR TRIBUTYL PHOSPHATE

I. SUBSTANCE IDENTIFICATION
AL Substance: Tributyl phosphate
B. Permissible Exposuze: 5§ milligrams of tzibutyl phosshate pex
cubie¢ metexr of air {(mgs/M3) averaged over an eight-houxr wozxk
shift.
c. Appearance and Odox: Coelorless to pale yellow, odoriess
ligquid '
IT. HEARLTH HAZARD DATA
A. Ways in which the c¢hemical affects your body: Tributyl
rhesphate can affect your body if you inhale it or if it
comes in centact with your eyes or skin. It may alsc affect
vour body if vou swalleow it. '
B. Effects of Overexposure:

' 1. Short~-texrm Exposure: Tribhutyl phosphate may c¢ause.
irritation of the eyes, nose, and throat. It may also
¢ause naidsea and headache.

2z, Long—term Exposure: None Xnouwn.,
3. Reporting Signs and Symptoms: You should inform youx

employver if you develop any signs oxr symnptoms angd
suspect that they are caused by exposure to tributyl

phosphate.
IXIX. EMERGENCY FIRST AID PROCEDURES _ _
. Eye Exposure: If liquid trxibutyl phosphate gets into vour

eyes, wWash your eyes immediately with 1axge amounts of watezr,
lifting the lower and uppexr lids occasionally. If jirritation
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persists after washing, get medical attention. Contact

lenses should net he worn when working with this c¢hemical.
Skin Exposure: £ liguid txlbutyl phosphate gets on your
skin, promptly wash the skin using geap or mild detergent and
water. IE llquld tributyl phosphate soaks through your
clothing, remove the ¢lothing promptly and wash the skin
using soap or mild detergent and watex. I# irritation
pexrsists after washing, get médical attention.

Breathing: If vouw or any other person breathes in large

amounts of tributyl phosphate move the exposed person to

fresh air at once. If breathing has stepped, perforn
artificial respiration. Keep the affected person warm and at

rest. Get medical attention as soon as possihle.

Swallowing:  Whéan ligquid tributyl phosphate has heen
swallowed, give the person large gquantities of water
immediately. Afteér the water has been swallowued; txy to get
the person to vomit hy having  him +touch +the back of his
threat with his fingex. Be not make an unconscious person
vomit. Get medical attention immediately.

Rescue: Move affected person from the hazardous euposure.

If the exposed pexrson has been overcome, notify someone else
and put into effect the .established emergency zescue
rrocedures. Do not bhecome a ¢gasuallty yoursélf, Understand
your emergency rescue progedures and Know the locations of
the equipment bhefcore the nead arises.

RESPIRATORS AND PROTECTIVE CLOTHING

A.

C.

Respirators: Respixators are not +the best way to control
exposure to tributyl phosphate. ¥ou can only be reguired to
wear them for routine use if your employer is in the process
of installinyg controls or control measures prove inadeguate.
Yfou may be reguired +to wear zrespirators f£or non-routine

activities or in emexrgencies. It respixators are uorn, they
must have & Mining Enforcement and Safety Administration

(MESA) or Hational Institute for OCecupational Safety and
Health (HIOSH) apprroval label. (0ldexr respirators may have a
Bureau of Mines approval label.) For effective protection,
respirafozs must £it your face und head snugly. Respirators
should not he logsened oxr removed in work situations where
there use is reguired. I£f vou euperience difficulty
breathing while wearing a respiratox, tell your employver.

Pretactive QCQlothing: You must wear iImpervious clothing;
gloves, face shield or other appropriate protective <dlothing
to prevent repeated or prolonged skin contact with Iliquid

tributyl phosphate. Replace oxr zrepalr impervious c¢lothing
that has develoeped leaks. _
Eyvé Protections You must wepr splash-proof safety-goggles

where liguid tributyl phosphate may contact your ayes.

PRECAUTIONS FOR SAFE USE, HAHDLING AND STORAGE

A.

B.

Tributyl phosphate is a comhustible liguid and its vapors can

form explosive mixtures with air at elevated temperatures.
Tributyl rhosphate nust be stered 4in tightly c¢closed
containers in a cool, well ventilated aresz.



e

1

VI

NIOSH-0SHA Draft Technical Standard

and Supporting Decumentation for TRIBUTYI PHOSPHATE

G.

H.

RCCESS
a,

Sources of dignitien such as smoking and open flames are
prohibited wherevaer tributyl phosphate is handled, used or
stered in a manner¥ that could create a potential fire ox
explosion hazaxd.

You must promptly remove any non-impervious clothing that
becomes wet with liguid tributyl phosphate and this clothing
must not he reworn until the tributyl phosphate is removed
frxrom the ¢lothing.

ILf your skin beceomes wet with ligquid tributyl phosphate, vou
must promptly wash ox showex with soap ofr mild detergent angd
water to remove thée tributyl phosphate from youz sKin.

If 'you handle liquid tributyl phosphate, you must wmash your
hands thoroughly with soap or mild detergent and water before
eating, smeking or using toilet facilities.

Fize extinguishers, where provided, must be regadily available
and you should know where they are and how to overate them.
AsR your supervisoer uwherée Ltributyl phosphate is used in your
work area and for any additional safety and health rules.

TO INFORMATION

Each vyear vyeour employer is regquired to inform you of the
infermation contained in this Substance Safety BData Sheet for
tributyl phosphata. In addition, your emplover must instruct
you in the safe use of tributyl phosphate, emergency
procedures, and the correct use of protective eguipment.

Your é&mpleoyer is required to determine whether you are being

exposed to tributyl phosphate. You or your representative

have the right to cbsexrve employes exposure measurements and
to record the resulits obtained. If your employer determines
that vyou are being overenposed, he is requixred to inform you

of the exposure and the actions which are being taken to

redyce your exposure. _
Your employer is required to Meep records of your exnposure
and meadical examinations. Your emplover is regquireéd to Kkeep

exposure data for at least one year and to keep medical data
‘during your employment, and Zfor a period of one yéar

follouing_ your ‘fermination of employment. Your emplover is
reguired to make the exposure datsa available_to you upon your
reguest. Your'_employex is =also regquirxed to relesase your

medical records to your physician upon your written reguesk.

Your emplover must give vou a cepy of the physicians written
opinioen £for any physicdl ewaminatien reguired hy this
standaxd.

EPPENDIX B

SUBSTANCE TECHNICGAL GUIDELINES



o,

s,

raay,

i

CE.

IT.

ITT.

HIO3SH/05HA Draft Technical Standard

and Supporting Documentation Ffor TRIBUTYL PHOSPHATE

FOR TRIBUTYL PHCSPHATE

PHYSICAL BEND CHEMICAL DATA
Substance Identification

i,

FIRE.,
A.

SPILL,
A.

1.
2.
3,

Synonyms: Tri-n-butyl phosphate; TBP
Formula: (C4H90I3P0
Molecular weight: 266

Physical Data

1.
2.
3.

Boiling point (760 mm Hg): 283 € (5680 FY

Specifi¢ dravity (watexr = 1): 0.97

Vapox dénsity (air = 1 at beiling point of

tributyl phosphate): HNot applicable

Meltinyg point: Less than -80 € (-112 F)

Vapor pressure at 20 ¢ (68 F): Very low

Solubility in water, % by weight at 20 € (68 F): 0.1
Evaporation xate (hutyl acetate = 1): MNot applicahle
Appearance and odor: Colorless to pale ¥Yellou, ocdozxless
Jiquid

EXPLOSION AND REACTIVITY HAZARD DATA

Fire

G E WS

Flash point: 166 € (330 F) (closed cup)
Autoignition temperature: Higher than 482 C (900 F)
Flammable limits in air, % by volums: Data not availahble
Extinguishing media: Carbon dioxide, dry chemical, foanm
Special fize~fighting proceduzes: Do not use a solid
stream of walter since a stream will scéatter -and spread
the f£ire. Use water spray fto cool containers exposed to
a fizre. o
Unususl fire and explosion hazards: Tributyl phosphate
is a gombustible liquid. At elevated temperatuzes its
vapors can +form explosive mixtures with airx. ALl
ignition sources must be contzolled where tributyl
phesphate is used, handled ox stored in a manner that
could create a potential firée or explosion hazmard.

For purpeses of complying with the requirements of 29
CFR 1910.106, tributyl phosphate is c¢lassified as a
Class IIIBR c¢ombustible liguid.

Reactivity

1.
.z'
3.

L.

Conditions contzributing to instability: None
Incompatibilites: HNone.
Hazardous decomnpesition products: Toric gases and
vapors {such as phosplioric aeid Fume and carbon
monexide) may Dbe released in a fire involving tributyl
phosphate.
Spec¢ial precautions: Ligquid +tributyl phosphate will
attack some forms of plastic, rubber and coatings.

AND DISPOSLL PROCEDURES

If liguid trihutyl_ phosyhate dis spilled &6r leaked, the
following steps should be taken:

1.
2.

Ventilaté aren of spill or lealk.

For small guantitiés, absorb on paper towels. Remove ‘to
a safe place (such @s a fume hood) and burn the paper.
Large gquantities <c¢an be collected and atomized in a



in

18

1|

NIOSH/OSHA Draft Technical Standard

and Supporiing Documentation for TRIBUTYL PHOSPHATE

suitable c¢ombustion chamber eguipped with an appropriate
effluent gas tcleaning device.
Persons not wearing protective eguipment should be restricted
from areas of spills or leaks until <¢leanupr has been
completed.

Waste disposal methods: Liquid txihutyl phosphate may he

disposad of: _

1. By absorbing it in vermiculite, dry sand, eaxth or a
similar material and disposing in a Ssecured sanitary
landfill., '

2. By  atoniizing in a suitable cothStion chambexr eguipped
with an appropriate effluent gas cleaning device.

Iv. MONITORING AND MEASUREMENT PROCEDURES
A.

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken f£or the
purpcse of detexmining'amployee eXposure under this sec¢tion
are best taken such that the average eight-houxr exposure mnay
be determined from 4 single eight-hour samnple or two four-
hour samnples. Several short time interval samples (up to 30
minutes) may alsc be used to determine the average gxposure
level. Bir samples should ke +%aken din the employee's
breathing zone (air that weuld most nearly represent that
inhaled by the employes). Sampling and analyses may be
performed by instruments such as detector tubes certified hy

NIOSH undexr 42 CFR. part 8%, portaBble direct-reading

instruments, dosimetere, or by collection of the particulates
using a high -efficiency membrane filter with subsequent
d¢hemical analyses. The method of measUr&mant must determine
the concentration of tributyl phosphate to plus ox minus 35%.
EXPOSURE ABOVE THE PERMNISSIBLE EXPOSURE: The monitoring and
measurements under this section should bde essentially the
same as described under paragraph IV. A. Laboratories
Performing chemical analyses should be accreidited in
Industrial Hygiene Chemistry by thé American Industrial
Hygiene Assoéiation. The method of measurement must
detexrmine the concentration of txibutyl phosphate to plus orx
minus 25%.

METHODS: Methods meeting these accuracy reguirements are
available from the National Techinical Infotmation Sexrvice, U.

5. Department of Commexrce, Springfield, Virginia 22161 undex

the title "NIOSH Analytical Methods for Set P" (Order number
XEHAHURENXY .

QUALIFIED PERSONS: Since many of the duties relating to
emplovee protection are dependent on the results of
monitoring and measuring procedures, employers should assure
that the svaluation of employee exposures is performed by a
competent industzial hygienist or other techmnically qualified
pexrson., :

V. MISCELLANEOUS PRECARUTIONS

a.

B.

Store tributyl phosphate in tightly closed containers in a

¢oel, well ventilated arxea.
Employers should advise empleoyees of all areas anf operations
where exposure teo tributyl phosphate could occur.
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VI. COMMON OPERATIONS _
Common operations in which exposure to tributyl phosphate is likely
Lo ogcur are: During its ©proeoductien; during its wuse as a

plasticizer and solvent for rxesins and rubbers; as an anti-feoaming
agent in paints; as a solvent for inks; as an extraction solvent foxr
certain metals such as uranium; and during its handling related o
use a5 a heat-ewchange medium.

APPENDIX € - MEDICAL SURVEILLAKCE GUIDELINES

T. ROUTE OF ENTRY
Inhalation,
II. TOXICOLOGY

Tributyl phosphate vapor is a pulmonary irritant and in animals causes a

modexrate exeitation of the nervous system. In rats, the oral LD50 is 3
a/sKRyg; the effects are muscle tuitching, Neakness;'dyspnea; and pulmonarny
edema. In wvitre, ‘tributyl phosphate causes weak inhibition of
¢holinesterases in human exythrocytes and plasma. WorKers axposed to
unspeczfmed concentxataons of varor complained of headac¢le and nausea;
het wvapor was severxely irritating to the eyes and throat. The l1iguid

dropped on the €ve of a rabbit caused temporary epithelial injury 'and
discomfort. Thé ligquid may b& irritating t¢ the skin.

ITT. SIGNS AND SYMPTOMS
Eve, respiratory. and skin irritation; headache. nausea; by analogy to
effects caused in animels it may cause nuscle twitehing, wWealness,

dyspnaa, and pulmenary sdems.

V. SPECIAL TESTS
None in common usage.

V. . TREATMENT
Remove dfrom exposure. Promptly flush eyes with water and wash skin with
soap or wild detexgent and watex. If swallowed and the péxson is
conscious, Induce vomiting. Give artificial resuscitation and administer
oxygen if indicated. Consideration should be given to hospitalization
and observation for the possible delayed onset of pulmonary edena.

VI. SURVEILLANCE AND PREVENTIVE CONSIDERATIONS
A, GENERATL

Tributyl phosphate is a pulmonary irritant and has é¢aused excitation

of the nervous system in animals. Hot vapor is an irritant of the
eyes and throat. It is important that the physician bhecome familiar
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with plant operating conditiens in which exkposure +o <tributyl

phosphate octurs. Those with skin disease may not tolexate the
wearing of protective ¢lothing and those with chzreonic respiratory
disease may not tolexate the wearing of negative pressuxe

respirators..
B. PREPLACEMENT

Routine medical histeries antl physical examinations are not
required. Howaver, the employer nust screen employeeas Ffor history
of cextain medical conditions (listed below) whié¢h might place the
employee al increased risk from tributyl phosphate exposure. Only
those giving a positive history of these conditions must be zeferred
for further medical examinations.

1. Chronic respiratory disease -- Tributyl phosphate causes
respiratory irritation. In persons with impaired rulmonary
funetion, especially these with ohstructive airwayv diseases,
the breathing of tributyl phosphsate might cause ewxacerbation
of symptoms due to its ixzitant preperties.

2. 8kin disease -~ Tributyl phosphate is a primary skin
ireitant. Persons with preexisting skin disorders may be
mere susceptible to the effects of this agent.

c. PERIODIC EXAMNINATIONS

Routine periodic examinations are not requized. However, if the
amployer bhegomes aware of an employee with the above listed
conditions., he wust refer =such employee for Further medicgal
examination.

VII. REFERENCES

1. Amexican Conference of Govérnmental Industrial Hygienists: "Tributyl
Phiosphate,” Documentation of the Threshold Limit Values for Substances in
WorKkroom Air (34 ed., 24 printing), Cincinnati, 1974, p. 262.

z;' Patty, Frank A.: Industrial Hygiene and Toxicelogy, Vol. II -
Toxicelogy (2d ed. revised), Interscience Publishing Company, New York,
1963, pp. 185%1, 1853, 1914-1917, 1920, 1925-1925.

3. Sabine, J.£. and F.N. Hayes: "Anticholinesterase RActivity of
Tributyl Phosphate,” A.M.AL Krchives of Indugtrial Hygiene and
Ocecupational Medicine, 6:174-177, 1852.

3. Grant,; W. Moxrton: Toxicology of the Eye (28 ed.), Charles C. Thomas,
Springfield, Illinois, 1974, p. 1032.
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REFEREMCES AND SOU'RCE_S
TRIRUTYL PHOSPHATE
1910.1¢00
Compliance -~ Open surface tank classification based on boiling
point and guidelines in ANST Z9.1. ’
Personal Protective Equipment, and, {(h) Sanitation
Eye: Grant, "Toxicology of the Eye;" Patty, "Industrial Hygiene
and Toxicology" '

Skin: Patty, "Industrial Hygiene and Toxicology;" Sax, "Dangerous
Proparties of Industrial Materials™ _
Ingestion: Patty, "Industrial Hygiene and Toxricology;" Sax,

"Dangerous Propexrties of Industxial Materials;"™ Stechez,
"The MexcK Index," eighth edition

COMMENTS _

Eve - Classification: 2
output statement numhbhszrs: 1:0
Exceptions: None

Grant reports that the application of a dxop of tributyl
rhosphate on the eye of a rabbit has "an effect similar to
ethyl alcohol, causing temporary epithelial injury and pain,
a reaction graded 3 on a scale oi 1 to 10 after twenty-four
heurs, but ne permanent injuzxy.

Patty mentions that if the comvound were used in boiling
water, the vapors produced may be irritating to the syes.

A classification of 2 is concluded to he app:apxlate.

Skin - Clasgification: 2

output statemént numbers: 2, 7b, 16g, 16i, 20a
Exceptions: Xone
Patty considexrs txibutyl phosphate to be a strong skin irritant
and implies that it is readily absorbed through the skin in
the statement "some phosphate estérs are readily absoxbed
through the skin (tricrthocresyl phosphate) without any
evident logal irritant Effects, while others are gquite irrita-
ting (tributyl phosphate). Effects of the compound are
noted in general as being "a definite. central nervous systenm
gxecitory action which does hot usually progress to a state
of convulsions. HMuscle twltchlng, weakness, and terwminal
pulmonary edema .are present.™

Sax rates this compound as beihg of moderate towic
hazard as an acute loesl irritant.

Tribityl phosphate has a very low vapoxr pressure. It is
0.1% soluble in water and has a flash point of 330 degrees F.

The information found foxr this substance does not
precisely define the I1pldlty of skin absorption. if any.,
or the duration oxr extent of s¥in c¢ontact necessary to6 produce

significant local or systemie¢ effects. Based on the statement
that it dis "gquite irritating” a ¢lassification of 2 is assigned.
Ingestion - Classification: 2
Cutput statemant numbers: 20a
Exceptions: None
Patty repoxrits an oxal LD50 of 3 gs/kg for rats and states
ﬁhat-large oral doses, "cause weakness, dyspnea, pulmonary
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edema, and twitching" in rats. Tributvl phosphate is reported
by Patty and alse the Merck Index as causing "coenvulsive
or central nervous system stimulation.™
Sax rates the acute systemie effeots of ingestion to be
of moderate toxic hamard. _
Its systemic and locecal effects, together with its low
vapor pressure, indicate that a classification of 2
is appropriate.
BUBSTANCE TECHHICAL GUIDELINES
The references cited fexr this document includes
National Fire Protection Association, "Fire Protection Guide on Hamardous
Materials," 5th edition., 1975 (NFPRZ)
Stauffer Chemical Co., Product Safety Infoxrmation, Phosphler - U (Stauffer)
FMC Corporation, Technical Data, Kronitex TBP. and Materi=al Safety Data
Sheet (FMC) )
Sources ¢f data iitesws used:

1. A. 1. Synonyms: ADL
2. Formula: FHC
3. Molecular weight:  FHC
B. 1. Boiling point: NFPAR-325M
2. Specific gravity: CREC Handbook of Chemicstry
and Physics '
3. Vapor density: HNot applicable
&, Melting points: FMC
5. Vapor pressure: FHC
6. Solubility in water: FHMC
7. Evaporation rate: MNet applicable
8. Appearance and odor: FHE
IT. . 1. Flash point: FMC (Factory Mutual xreports
295 P copen cup)d
2. Autoignition temperature: Stauffer
R. Flammabla limits: Not applicable
4. Extinguishing mediz: FMC, Stauffer
5, Special fire fighting proceduxes: FMC, ADL
6. Unusual f£ire and explosion hamards: NFPA-325M, Stauffer
B. 1. Conditions contributing to instability: ADL
2, Incompatibilities: MNone
3. Hazardous decowmposition products: FMC
., Special precautions: ADL
ITIX. A Steps if relasased or spilled: FME, Stauffer
. Waste disposal method: TFMC, ADL
V. Misé¢ellaneous precauvutions: ADL

USE/EXPOSURE AND CONTROL DOCUMENT

References used in the preparation of this deocument include:

Ellis, C., "Printing Inks,"” Reinhold, MNew York, 1940 (Ellis)

Hawley, G.; "The Cendensed Chemical Dictionary," 8%th edition, Van Nostrand

- Reinlield, 1971 (Hauwley)l

Kirk, R. and Othmer, D., "Encyclopedia of Chemical Technology," Interscience
Publishers, Divisionh of John Wiley, 2Znd edition., 197Z (K-0)

Lefauxr, R.; "Practical Towicology of Plasties,” The Chemical Rubber Company.
Cleveland, 1968 (Lefaux) ' _

MeGuire, E. P., "Adhesive Raw Materials Handbook," Padric¢ Publishing,
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1964 {McGuire)

"Phesflex 4," Product Safety Information, Stauffer Chemical Company,
Westport, Connecticut (Stauffer)

Sabine, J. €. and Hayes, F. H., "Anticholinesterase Rcitivity of Tributyl
Phosphate,” Archives of Industrial Hygiemne and Ocoupational Hedicine.,
62174 — 177, 1952 (Sabine)

Stanford Research Institute., "Chemical Egonomices Handbook."™ Menlo Park,
California (3RI2

*Tributyl Phosphate,” Manufacturer's Safety Data Sheet, FMC Coxporation.
Nitro, West Virginia (FMCY '

References for Specific Uses/Exposure

T. McBuire, K-9O, Ellis, Lefaux
2. ADL estimate
3. E-0, Hawley
b, .8RI, Hawley

References £or Specific¢ Control Methods
Sabine, FMC and Stauffer were the references used in all of the
Specific Control Methods.
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RESPIRATOR TARBLE DOCUMERTATION

SUBSTANCE: Tributyl phosphate

D. 0.

L.

STAHDARD: 5 mgs/M3

WARNING PROPERTIES: _
Odor Threshold: There is nho guantitative information available con-

cerning the odox threshold of tribu%yl rhoesphate.

Eye Irritaticn Level: Grant states that tribuitvl phosphate, "tasied on

rabbit eyes by application of a drxrop, . . . had an effect similar

to ethyl alcohol, causing temporary epithelial injury and pain, a
reaction graded 3 on & scale of 1 to 10 after twenty-four houxs,

but né¢ permanent injury." Rcrording to the Hygienic Guides, some
eye irrditation occurs at wvapor concentrations of ethyl alcohol
which are greater than 5500 ppm. For the purposes of this standard,
thexefore, since tributyl phosphate and ethyl alcohol in liguid
form produge similar effects on the eye, allowing half-facepiace
respirators up to the IDLH c¢ongentration for tributyl phsophate
seems reasoconable.

Evaluation of Warning Properties: Singe there is no6 guantative

IDLH:

Basis for IDLH:

information available relating the warning propexrties of tributyl
phosphate with air concentrations, this substance is treated as a
substange with poor warning properties. Gas sorbent respiratoxy
equipment is not allowed.

1300 mg- M3

toxicity data concerning the physiological effects of enposure to
tributyl phosphate. Patty states that no rats out of 3 succumbed
to a 6-hour exrposure at a concventraticn of 123 ppm (1337 wmgsM3).
No other gquantitative information is available upon which to base
the IDLH.

Other Toxicological Information: Concerning tributyl {(and triisobutyl)

1

phosphates, Patty states that "these materials poessess a definite
denfral nervous system ewcitory action. which doeg not usually
progress te a state of convulsions. Muse¢le twitehing, weakness,
and terminal pulinenazry edems are present. They are respiratory

drxritants. Although their vapoer pressures aré low, if. they are used

in beiling water, the steam produbed.may be gquite irritating to
the eyes and throat. Heated vapor from the hot concentrated
material also may be irritating. . . Tributyl phosphate shows weak

in vitre inhibition of human red-bloed-cell and plasma cholinesterase.™

The Dodumentation of TLV's notes that "workers exposed to it
(tributyl phospliate) have complained of nausea and headache. Thezxe
is little infermation on tributyl phesphatse. The majority of the
phospliate esters which are used industrially are liquids with very

high boiling points. Few of them have received intensive toxicologic

investigation . . . It is difficult to assign a TLV for
tributyl phosphate in the absence of mors data. B limit of § mgsM3
should be sufficient to prevent tomplaints of nausea and headachs
assoc¢iated with its use.™

Patty, in & table summarizing the physiological responses
to phosplate esters, states that tributyl phosphate is a "strong skin

.and respiratory drritant." Inhalation of 123 ppm (1337 mgsM3),

however, for 6 hours caused no deaths in 3 exposed rats.

This TDLH is haseﬂ'upon the only availalle amecute inhalation
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VAPOR PRESSURE AT 20 C: Very low
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USE/EXPOSURE AND CONTROL BOCUMENT
TRIBUTYL PHOSPHATE

Principal Route Currently Used

Use/7Exposure _ of Entry Control Methods
1. Inhalation of vapor and _ A,B Genetral dilution ventila-—
skin contact with liguid tion; logal exhiaust venti-

lation; personal prote&tive.
equipment (respiratory
protective devides, gloves)

during use as an antifoam-~
ing agent ox plasticizer

in manufacture of sukface
¢oatings and adhesives
Cincluding latex exteriox
paints, pigwent coatings

for paper, inks, lacqguers and
synthetic enamel finishes,
and duzing milling of
piginents)

Inhalation of vapor and i,B General dilution ventila-
skin contact with iiquid tion; local exhaust venti-
during synthesis and lation; personal protective
handling of substance equipment (respiratory
protective devices, gloves)

Inhalation of vapor and iA,B General dilution ventila-
skin <ontact with ligquid tien; local exhaust venti-~
during use as a solvent lation; perscnal protective
in extraction of metals equipment (respiratory
(including uranium, protective devices, gloves}
tharium, and the rare
earths in atomic energy
processing)
Inhalation of vapor and L,B General dilution ventila-
skin contact with ligquid tion; logal ekhaust venti-
during handling related lation; personal protective
to use as a heat ~ eguipment (respiratory
exchante medium (including protective devices, gloves)
in aircraft engines)

A ~- Inhalation

B ~= 8kin and eye contact resulting

in localizged izritation
¢ -- Ingestion
D -- Skin c¢ontact zesulting in

absorption and subseguent

systemic poisoning
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