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The basie Text o¢f this document contains the draft technical standard
approved Dby the Jeint Review Commititee of +the NIOSH/OSHE Standaxds
Completion ©Program and the supporting documentation £or the substance
TRIETHYLAMINE.

The 5GP draft technical standards are recomnendations to the Department of
Lahoxr fo6x its consideration in rulemaking and have no legal status until
f£inal rules have been promulgated by that agency. This dxraft standard is
provided for your infoxmation only.

The References and Sources, Respirator'Table Dosumentation and UsesExposure

and Control Documantation are the working documents used by the various SCP

working groups during the development of the draft technical standard and
sexve as the techriical foundation f£or the standard. The clﬁssifi@ation for
gach substance and the zregulatory statements werze derived following a
dec¢ision logic established foxr the various sections of the standard.
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{a) Dpefinitions. (1) "Permissible exposure™ means exposure of emplovéas
to airborne concentrations of triethylamine not in excess of 25 parts gper
millioen (ppm) {100 milligranms rer cubic meter, (mgsin3)) averaged dver an
eight~hour work shift (time weighted aVerage), as stated in % 1910.1000,
Table Z—1.

(2) M"Retion level™ means ene half of the permissible exposure for
triethylanine.

(b) Exposurxe  determination aend measurement. (1) Each emplover who has =a
place of employmént in whic¢h triethylamine is released inte +the workplace

air shall determine if any employee may bhe eunposad +o airhozrne
concentrations of triethylamine at or above thé action Ilavel. The
determination shall be made each time theéxre is a change in production,

process, or control measures which could result in an increase in airborne
concentrations of triethylamine.

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

(i3 Any information, observations, or c¢aleulation which may indicate
employee exposure to triethylamine;

(ii) Any measurements of triethylamine taken;

(Lii) Any empleyee <&domplaints of symptoms which may be attributadble to
exposure to triethyvlaming; and

(iv) Date of determination, work being performed at the *time, location
within woxrk site, name, and social security number of .each enployee
gonsiderad.

(3) ITf the enmployer detexmines +that any employee may be expdsed to
triethylawine at ox above the action level, the exposure of the employeé in
‘each worKk operaticn who is belisved to have the dreatest exposure shall be
measured. The exposure measurement shall be representative of the maximum
eight-hour time weighted average enposure of the employese.

(4) Tf +theée éexposure measurement taken pursuant to paragraph (h) (3) of
this section reveals employee exposure to triethylamine at or above +the
action level, the ewmployer shall: '

(i) Tdentify all employees who¢ may be exposed at oxr above the action
revel; and

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

(3) If an employee exposure neasurement reveals that an employee is
exposed to triéthylamine at or above the action level, but het above the
permissible exposure, the exposure of that employee shall be measured at
least every two months. '

(6) If an employee exposure measurement reveals that an employee is
exposed to txieﬁhylamine above the permissible exposure, the emploverx
shall:

{i) Measure the exposure monthly of the employee so éxposed; and

{(ii) Institute control measures as reguired by paragraph (d) of this
seation; and '

(1ii) Individually notify., in writing, within five days, every employee

=—uwho is found to be exposed to triethylamine ahove the permissible exposure.
The employee shall also be notified of the corrective action beinyg taken to
reduce the exposure to at or below the permissible exposure.

{7) If two consecutive employee exposure mesasurements taken at least one
week apart reveal that the employee is exposed to triethylamine below the
actlon level, the employer may términate measurement for the amployee.
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{8) For purposes of this paragraph, emplovee exuposure is that which would
ccocur if the employee were not using a respirator.

(¢) Methods of measurement. (1) An employee's exnposure shall ke obtained
hy any combination of long term or short term samples which represents the
emplovee's actual exposure averaged over an eight~hour work shift {sSee
Appendix B (iv) of this section), _

(2) The method of measurement shall have an accuracy, Lo a confidence
level of 95 pexcent, of not léss than that given in Table 1.

Table 1
Concentration Regquired Accuracy
Above pezmissible exXposure I 25%
At oxr below permissible exposure
and above the actien level . + 38%
Bt or beléw the action level - % bBon ) _
(d) Cempliance. (1) No employee shall be exposed ko triethylamine

above the pérmissible exposure as defined in paragraph {(al{1) eof +this
section.

(2 Employee-exposures_to airborne concentrations of triethylamine shall
be contrxolled to at or below the permissible exposure by engineering and
work practice controls:

(i) Engineering and wotk practice controls shall be instituted to reduce
exposures te at or below the permissible exposure, except te the extent
that such controls are not technically feasible. _

¢ii)d Wherever engintering and werk practioe.qon%rols are not sufficient
te reduce exnposures to at orxr below the permissible exposure, <they shall
nengtheless he used to reduce exposure to the lowest level Ffedsible and
shall be supplemented by respirators in accordance with paragraph (d) (U} of
this section.

({3) Engineering controls. (i) When mechanical ventilation is used to
control exposure, measurements which demonstrate system effectiveness, For
exampla, dir velocity, static pressure, or air volume, shall ka made at
least every three months. Measurements of system effectiveness shall also
be made within five days of any change in production, process, or dontrol
which might result 4in an Aincrease in airborne concentrations of
triethylamine.

(ii) In the design of open surface tank ventilation for +the purposes of
% 1910.9%¢d), operations involving iriethylamine shall be classified as B~1

—at 70 degreez F (21 degrees C),.

) Compliante with the pe:missible exposure shall not be achieved by
the use of respirators exeapth: _

(i) During the time period necessary to install or implemént enginesring
or work practice controls; erx
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(ii} In work situations 4in which engineering and uork practice controls
are technically not feasible; ox
(iidi?} To supplement engineering -and work practice controls ifhen sueh

controls f£ail to reduce airhorne c¢éncentrations of txiethylamine te¢ at or
helow the permissible exposure: ox

(iv) Foxr operations which require entry into tanks or cleosed vessels; or

(v} In emergendies.

(5) Where respirators are needed and permitted undex this paragraph to
reduce employee eXposure, the employer shall select and provide the
appropriate respirator from Table 2 and shall ensure that the employee uses
the respirator provided. '

TABLE 2 RESPIRRTORY PROTECTIOH FOR TRIETHYLAMINE

Vapor Concentration

1000 ppm or less Any supplied-air respirator with
' a full facepigce, heimet or hood.
Any self-contained breathing
apparatus with a full facepiece.

Greater than : Self-contained breathing apparatus
1400 ppm or entry with & full fdcvepiece operated in
and escape from pressure—demand ox other positive
unknowun. Pressure mode.

conceéntrations. e T

A combination respirator which
includes a Type C supplied-air
respirator with a full facepiece
operated in pressure-demand ox
other positive pressure or
continuous—flew mode and an
auxiliary self-contained breathing
apparatus operated in pressure -
demand or other positive pressuxe
moede . (Supplled air suits may be
necessary.}

Fire Fighting , Self-contained breathing apparatus
with a full facepiece operated in
pressure-demand or otheér positive
Pressurse mode.,

—Escape Any gas masK providing protection

against triethylamine.
Any escape self-contained bréathing
appwratus
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Respiraters shall be approved by the Mining Enforcement and Safety
tration (formsrly Bureau of Mines) or by the National Institute foxr
ional Safety and Health under the provisions of 30 CFR Part 17.

The employer shall instituté a respiratory protection progzam din

acgordance with $ 1910.134(b), (d), (e), and (£).
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Fire and safety. (1) The employer shall familiarize himself uith
ormation contained in the Substance Technical Guidelines {(Appendix B

section} for triethylamine.

For the purpose of compliance with % 1910.309, locations glassified
rdous locations due to the presence of triethylamine shall be Class
p .

For the purpose of gompliance with $ 1910.157, triethylamine is
ied as a Class B fire hazard.

For the purxpose of compliance with $ 1910.178, locations classified
rdous locations due teo the presence of triethylamine shall be (lass
p C.

For the puxpose of compliance with % 1910.106, liquid triethylamine
gified as & Class IB flammable liguid. '

Spray finishing operations shall he performed in accordance with %%
7 and 1910.94(c).

Dip tank eperations shall be performed in accordance with %%
8 and 1910.94%4(d7.

Where a fan 4is lecated in ductwork and where triethylamine is

in the ductwerk in concentrations greatexn than 3000 PRMm
imately 25 percent of the lower flammable limit), the Fan rotating
shall be of nensparking material ¢xr the casing shall consist of, oxr

ad with, nensparking materlal There shall be sufficient c¢learance

the f£an rotating element and the =an gasing so as to prevent

contact.
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Sources of ignition such as smoking or open flames are prohibited

riethylanine presents a fire or explosion hazard.

Triethylamine shall be stored s¢ as not to come in contact with
oxidizers and strong acids.

Personal _protegtive e_squipment. (1) ZEnmployers shall provide and
that employees use impervious clothing, gloves, face shields
ingh minimum) gnd other appropriate protective clothing necessary

vent repeated or prolonged sKin contact with 1liguid triethylamine.
shields shall comply with $ 1910. 133(&){2)?(33(4}, (a)(5), and

Employers shall ensure that clothing wet with liguid triethylamine
ed in c¢losed containers for stoxage until it can be discarded ot
the employer provides for +the removal of triethylaming from the
g. If the c¢lothing is to be laundered or otherwise cleahed +o

the +triethylaminé, the emplover shall inform the person performing
ration of the hazZardous properties of triethviamine.

Where exposure of an employee'’'s Dbody to liguid triethylamine may
employers shall provide fadilities for gquick drenching of the body

the immediate work area for emergency use,

Emnloyexs shall ensuxe that any clothing which becomes wet with or
exvious c¢lothing which becomes contaminated with triethylaminhe bha
immediately and not reworn until the triethylamine is removed from
thing.
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(5) Employers shall provide and ensure that employeées use splash-proof
safety goggles (gup-cover type dust and splash safety goggles) whiech comply
with % 1910.133 {(a){2)-(al)(6) where there is any possibility of liqgid
triethylamine or liguids containing triethylamine contac¢ting the eyes.

(62 Where there is any possibility that an cwployee's eyes may be
exposed To ligquid triethylamine ox liguids containing 1% cr more of
triethylamine by weight, @employexrs shall provide an eye-wash fountain

within the immediate work area fox emergency use.
(g} Spills and disposal. (1) In the event that liguid #triethylamine is

spilled the employer shall immediately =eliminate potential dources of

ignitien, provide available ventilation and then clean up the spill.
(2) Liguid {riethylamine shall not ke allowed to enter a confined space,
such as a sewer, because of the possibility of an explosion.

{h) Sanitation. Employers shall ensure that employees whose skln
becomes contaminated with triethylanmine immediately wash ox shower to
remove any triethylamine from the skin.

(i) Training and information. (1) Each employer who has a workplace in
which triethylamine is present shall keep a copy of +this regulation with
Appendixes A, B and ¢ at ‘the workplace. This matexial shall be made

readily available to affected employees.

2} Each employer who has emplovees expised to txiethylamine above the

action level or employees who may have skin ox eye contact with ligquid

triethylamine or ligquids containing triethylamine, ox employesas who work
where tristhylamine presents a fire or explosion hazard, shall annually:

i) Inform affected enployess of the information contained in the
Substance Safety Data aheet for txiethylamine (Appendix A of this section):
(ii) Advise affected employees as te the signs and symptoms of exnposure

“to trlethqumlne

(ii1) Instruct affected éAmnployees o advise the employer of the
development of signs and symptoms of eyposure to +%riethylamine iwhich are
listed in Appendix A& of the section;

(iv Instruct affected enployees to inform the employer if they develop
any of the medical conditions listed in paragraph {(j)(2) of +his section;
and

(v) Provide training t¢ ensure that employees undeérstand the precautions
of safe use, emexrgency procedures, and the correct use of protective

equipment relative to tristhylawine.

13) Medical surveillance. {1} The employex shall provide medical
procedures as requixeéd by this paragraph. All medical Pprocedures shall Le

pexformed by or undexr the supervision of a physician at no cost to the

ol

employes.

(2) The employer shall ¢btdain from each employee Who is exnposed. or will
be exposed, ‘to liguid +triethylamine or airborne concentrations of
triethylamine &t oxr above the action level., information as to whether such
employee has & history cof any of the féllowing medical gonditions:

(i) €hronic lung disease

{ii) Heart disease

(iii) Liver diseaseée

(iv) Kidney disease

(v} Eye disesase _

(3) The enployer shall provide a medicdal examination for the éemployee if:?
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{i) The employee provides a history of any of the medical conditionhs
listed in paragraph (3){2) of this section; or

{ii) The employee informs the employer of the development of any of the
medical conditions listed in paragraph (3)(2) of this section or any of the
signs o¥ symptoms of exposure te triethylamine which are listed in nppendlx
A which the enployee siuspects are cauged by exposure tec triethylamine.

() The emplover shall provide to the examining physician the Following
informationrs

(i) A copy of this zregulation with Appendimes A, B and ¢ Zfor
triethylamine;

{(ii} R description of the affected emplovee’s duties as they rélate to
‘his ewxposure to triethylamine;

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

(iv) The results of any measurements which may indicate the affected
emplovee’s eXposure;

tv) The affected employee’s anticipated erposure; and

(vi) Upon zrequest of the physieian, any available informatien frxom
rrevious nedical examinatlons of the affected employée.

(5) wWhere a medical examination is reguired by paragraph (3)(3) of this
section, folleowing such examination the employer shall obtain a written
opinion from the examining physician which conforms with paragraph {(33(6)
of this section. _

(63(i) The physician's written opinion shall be a signed statement by the

examining physician specifically stating: (&) Whether the employee has anvy
detected medical condition which would place £he employee at in¢reased risk
of material impairment of the employee's health from exposure to

triethylamine ox would directly oz indirectly aggravate any detacted
medical condition;

CB) Any recommended limitations wupon the emplovee's exposure to
triethylamine including limitations upon the wuse of personal protective
equipment and respiratorss; _

(€) That the employee has heen informed by the physician of any detected
medical conditions which zegquire further medical examinstion er treatment.

(ii) The physician's written opinioen shall not reveal specific madical
findings or diagnoses unyelated to exposureé to triethylanmine.

(iii) The employer shall provide +the employee with a copy of the
phisician's written cpinion.

(7) Ho employee shall bhe eéxposed to liguid triethylamine or airborne
Soncentrations of triethylamine in such a way as would put the emplovee at
increased risk of material dimpairment of his health £rom such exposure.
This determination may be based on the physician's written opinion.

(8 The enployer shall provide emexdency and follow-up nedical
‘examrinations and treatment for any employee injured through exposure to
trigthylamine.

(92 If an employee refuses any reguired medical examination, the employer

~shall inform the employvee of ‘the possible health conseguenges of such
refusal and obtain a signed statement from the employee indicating that the
employee understands the risk involved by refusal to be examined.

(10) No medical procedure which would be parformed pursuant to this
section need be performad if records of a previous such procedure performed
within the past six mmonths are acceptableée to the ewamining physidian.
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(k)Y PRecordkeewning. (1) Exposure determination, (i) The employer shall
keep an sccurate record of all determinations reguired to be made pursuant
to pazagraph (h)(1} of this section.

(ii) This record shall dinclude the written determination required in
paragraph (b){2Y of this section. '
~ £iii) This zecoxrd 'shall be maintained until replaced by a moxe recent
record.

(2) ‘Exposure measurements. (i) The employer shall keep an asccurate
record of all measuremenits taken to determine emnployee exposure Lo
triethylamine.

{1ii) This record shall include:

(A) The date of measurement;

{B) ¢Operations involving exposure to6 triethylamine which are heing
monitored;

(C) Sampling and analytical methods used and éevidence of theixz accuracy;
including the method, =results and date of calibration of sampling
equipment:

(D) Humber, duration, and zesults of samples taken; and

(E} HName, social security number and exposure of the employee monitored.

(iii) This recerd shall bhé maintained until replaced by a more revent
recoxrd buf in no gvent for less than one year,

(3 HMMechaniceal ventilation. (i) When mechanical ventilation is used as
an engineering control, the employer shall maintain an accurate record of
the measuxements demonstrating +the effectiveness of such ventilation
required by paragraph (d)(3) of this section.

(ii) This record shall include:

(A) Date of measurement;

(B} Type of measurement taken;

() RBesult of méasurement. _

(iii) These receoxds shall be wmaintained foxr at least one year,

(4 Emplovee tyaining and information. (i) The employexr shall Keep an
accurate xecord of all employee training and information zeguired by
paragraph (i) of this section.

(ii) This record shall include:

(A) Date of training;

(B) Name and social security number of employvee trained;

{C) Content or scope of fraining provided.

(iii) This =zecord 'shall be maintained until replaced by a more recent
récord. oo

(5) Medieal surveillance. (i) The employer shall keep an accurate
record of employee medical surveillance reguired hy parxagraph (j) .of +this
section,

(1i} This record shall include:

(A) Information concerning nedical conditions obtained ¥from the employee

" pursuant to paragraph (j)(2) of this section;

(B} Any employee medical complaints relative to  exposure to
triethylamine;

(C> R copy of information provided to the physician pursuant to paragraph
CIILUICAid, (diid, (div), (v), and (vi) of this section.

(D) Physician's written opinion; and

(E) B signed statement of any refusal to be éxamined.
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{iii) This record shall be maintained for the duration of the employment
of the affectad emplovee,

(6 Aceesgs to Yecords: (i) R11l records reguired to be maintained by
this section shall be made available upon reguest to authorized
representatives of the Assistant Secretazy of Laboxr fox Occupational Safety
and Health and the Director of the National Institute for Occupationsl
S8afety and Health. _

(ii) Employee exposure determinatien and exposure measurement records
required to bhe maintained hy this section shall be mnmade available +to
employees and former smployveés and their designated representatives,

{ididi) Emplovee medical recoxrds requlred to be maintained by this section
shall ke made availabhle upon written regquest to a physician designated by
the emplovée or former emplovee.

(1) Empleovee observation of measurement. 1) The employex shall give
affected emplovees oxr their representatives an opportunity to ohserve any
neasurement of enpleovee exuposure to triethylamine which is conducted
pursuant to this section.

(2) When cobsexrvation of measurement of emplovee exposure +o triethylamine
regquires entry into an area where the use of personal proiective devices,
ingluding respirators, is reguired, the observer shall be provided with and
required to use such eguipment and comply with all other applicable safety
procedures.

(3) Without interfering with the measurement, observers shall be entitled
o

(i)Y Receive an explanation of the measurement prodedure.

(11) Visually obsexrve all steps related to the neasurement of the
airborne ¢oncentration of triethylamine that arse beéing performed at the
place of exposure; and
© (iii) Recexrd the results obtained.

HOTE: The information contained in the following appendixes is advisory
in nature and is not intended, by itself, to create any additional

‘ochligations not othexwise imposed or detzact from any existing obligation.

APPENDIY A

SUBSTANCE SAFETY DATHA SHEET
FOR TRIETHYLAMINE

I. SUBSTANGE IDENTIFICATION
A. Substance: ;rlethylamlne
B. Permissible Exposure: 25 parts of triethylamine per million
parts of air (ppm) (100 milligrams of triethylamine péer cubie
meter oFf air, (mgs/m33) averaged over an eight-hour work

shift.
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Appearance and Odor: Colorless ligquid with a £ishy odsér.

EAZARD DATA

Ways in Which the Chemical Affects Your Body: Triethylamine

¢an affect your body if you inhale it, if it comes in contact

with wyour eyes or skin, or if you swallow it. It may enter
your body through your skin. '

Effects of Overerposure: _

. Short-Term Exposure: Triethylamine gauses irritation of
the eyes, nose and throat. If the ligquid is splashed in
the eyes, it may cause dgevere eye damage ..

2. Long—-Term Exposura: Repeated or prolonged exposure to
triethylamninse msy cause skin and lung irritation.
Heart, liver and kidney damage have beeh reported in
animal experiments. _

3. Reporting Signs and Symptoms: You should inform yourz
employexr if you develop any signs or symptoms and

suspect they are caused by erposure to triethylamine.

EMERGENCY FIRST AID PRGCEDURES

A.

Eve Exposure: If +triethylamine or 1liguids containing
triethylamine get into your eves, wash the eyes immediately
with , lazge amounts of water lifting the lower and upper
lids oceasionally. Get medical attention immediately.
contart ‘lenses should Tot be worn when working with +his
chemical.

Skin Esposure: I txiethylamine gets on your skin,
immediately wash the contaminated skin using soap ox mild
detergent and uwater. I£ +triethylamine soaks through yvour
c¢lothing, removée the ¢lothing immediately and wash the skin
usihyg sSoap or mild detergent and water. If irritation
persists after washing, get medical attention.

Bregthing: If you or any other person hreathes in Iarge
amounts of triethylamine move the exposed person to Ffresh air
at once. If breathing has stopped, perform artificial
respiration. Keep the affected person warm and at rest. Get
medical attention as soon as possible.

SBwallewing: When triethylamine has been swallowed, give the
person large guantities of water immediately. After the
water has been swallowed, txy to get the person to vemit by
having him touch the back of his throat with his finger. Do
not make an uné¢onscious person vomit, Get medical attention
immediately. _

Raescue: Move affected person from the hazardous exposure.
If the exposed person has been overcome, notify scomeone elsge
and put inte exfect the westablished ewmergency rescue
proceduzes. Do not becoie a casualty yourself. Understand
your emergency rescue procedures and Know the locations of
the eguipment before the need arises.

RESPIRATORS AND PROTECTIVE CLOTHING
3.

Respirators: Respixators are not the best way to control
exposure to triethylamineg. You can only be required to wear
then fox routine wuse if vour employeér is in the process of
installing controls ox control measures prove imadequate.



~

a

NIOSH/0SHA Draft Technical Standard
and Supporting Documentation for TRIETHYLAMIME

You wmay be reéquired to weaxr  respirators for non-routine
activities oxr in emergencies. If respirators are wozrn, they
must have a IMining Enforcement and Safety Administration
(MESA) or National Ingstitute , for COc¢ecupational Safety and
Health (HIOSH) approval label. (Older respirators may have a
Bureau of Mines appreoval lahel.) TFor edffective bprotection,
respirators must £it vour face and head snugly. Regpirators
should not be loosened or remeoved in work situations where
there usée is reguired. If you c¢an smell triethylamine while
uwearing .a respirator; the respirator is not working
correctly; go immediately to fresh air. If you experience
difficulty breathing while wéaring a respirxator;, +tell your
emplover:

Supplied-air suits: in some work situations the wearing of
supplied-air suits may be necessary. Your enployer should
ins%ruct-you in théir proper use and operation.

Protective (Cldthirng: You must wear iwpesrvious ¢&lothing,
gloves, face shield 6r other appropriate protective clothing
to prevent zrepéated orx prolonged skin contact with liguid

triethylamine. Replace or rewvair impervious c¢lothing that
has developed leaks. _
Eve Protection: You must wear splash-proof safety goggles

where there is any pessibility of Iliguid +triethylamine ox
liquids containing triethylamine centacting your eyés.

PRECAUTIONS FOR. SAFE USE, HANDLINE AND STORAGE

A.

B.

Triethylaming is a flammable liguid and its vapoxs can easily
form explosive mixtures in air.

Triethylamine must be stored in tlghtly closed containers in
a cool, well ventilated area away £rom heat, sparks, £lames,
strong oxidizexs, and strong acids.

Sources of ignitien such as smoking and open flames ars
prohibited wherever triethylamine is handled, used or stored
in =a manner that could create a protential fire ox explosion
hazard.

You nust use non-sparking tools uhen opening ox c¢losing metal
containers of triethylamine, and containers must Dbe  bonded
and groundad when pouxing or transferring liguid
triethylamine.

You fust immediately remove any non~impervious c¢lothing that
becomes contaminated with triethylamine and this ¢lothing
must not be reworn until the triethylamine is removed £rom
thie ¢lothing.

Clothing wet with llquld triethylamine can be easily ignited.

You must lmmedlately remove this c¢lothing and it must not be
reworn: until the triethylamine is removed from the c¢lothing.

If your skin becomes contaminated with triethylamine, vou
must immediately wash oxr shower to raemove +the triethylamine

frem your sRin.

Fire gxtinguishers, eye flushing facilities and quick
drenching facilities, where provided, nust he readily
available and you should know where they arxe and how to
operate themn.
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Ask your supérviscr where triethylamine is used in your work
area antd for any additional plant safety and health rules.

TC INFORMATION :

Esch year your employer is required to inform you of the
information contained in this Substance Safety Data Sheet for
triethylanine. In addition, your employer must instruct you
in the safe use of triethylamine, emergency procedures, and
the correct use of protective egquipment.

Your employer is required to determine whether you are being
erposed to triethylaminé. You or your zrepresentative have
the right to obsarve employse exposure measurements and to
récord the results ochtained. If your employer determines
that vyou are beinyg overexposed, he is required to inform vou
of the erposure and of the actions which are being taken to
reduce your exposure.

Your employer is required to Keep records of exposure

detexrminations, exposure measurements, and medical
surveillance. Your employver is required to make records of
exposure déterminations and vyour expoOsure measurements

available to you or youxr representative upon vyour request.
Your eniployer is reguired to release your medigal recerds +to
your physician upon your written request.

APPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
FOR TRIETHYLAMINE

PHYSIGRL AND CHEMICAL DATA

Substance Identification

1. Synonyms: HNHone
z2. Formula: (CZHBI3K
3. Molecular weight: 101.2

Physical Data _ _
1. Boiling point (760 mm Hgl): 89.5 ¢ (193 F)

2. Specific gravity (water = 1)z 0.73
3. Vapor density (air = 1 at boiling point of
triethylamine): 3.8

g, Melting point: -1158 ¢ (~175 ¥

5. Vapor pressuxe at 20 C (68 Fl): 54 mm Hy

6. Solubility in watex, % by weight at 20 ¢ (68 F): 5.5
7. Evaporation rate (butyl acetate = 1): 5.6

8. Appearance and odor: Coloxrless liguid with a Ffishy odor
EXPLOSION AND REACTIVITY HAZARD DATA

Fire

1. Flash point: 6.7 C (20 F) (opén cup)

2. Rutoighition temperatuze: U450 C (842 F)
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3. Flammable limits in aizr, % by velume: TLowerx: 1.2:
Upper: 8.0

[ Extinguishing media: Rle¢ohol foam, carben dioxide,
dry thémical

5. Special dfire-fighting procedures: De not use a solid
stream ¢f water since the stream will scatter and spread
the fire. Use water spray to cool containers exposed Eo
a fire.

6. Unusual Zfire and explosion hazaxids: Triethylamine is a
flanmable liguid. Its vapors can easily foxm explosive
minvtures with air. All dgnition sources wmust he
controlled whére triethylamine is  handled, used or
stored in a manner. that could c¢reate a potential fire ox
egplosion hamard. Triethylamine vapors are heavier than
air and may travel along the ground and be ignited by
opén flames or sparks at locations remote from the site
at which trlethylamlne is handled.

7. For purposes of conforming with the requirements of 29
CFR 1910.106, triethylamine is clagsified as a Class IB
flammakle ligudid. For ewample, 3000 ppm, approximately
one~fourth of +the lowexr Fflammable limit, is one
situation in which triethylamine is considered to he a
potential fire and explosion hazaxd. _

8. For purposes of complying with 29 CPFR 1910.309, the
clagsification of hazaxrdous logations as desecribed in
Article hoo of +the Hational Electridal Code =for
trlethylamlna shall be Class T Gxoup c.

Reactivity

1. Ceonditions contributing to instability: Heat.

2. Incempatibilities: Contact strong oxidizers may cause
fire and explosion. Contact with strong acids may cause
viclent spattering.

3. Hazardous decomposition products: Toric gases and
vapors (such as oxides of nitrogen and carxbon monoxide)
may be released in a fire involving triethylamine.

4. Special precautions: Liguid triethylamine will attasck
some forms of plastics, rubher and costings.

LEAK, BXD DISPOSAL PROCEDURES

I£ triethylamine dis spilled or leaked, the following steps

should be taken:

1 i
Z.
3.

Remove all ignition sources.

Ventilate area of spill ox leak.

For small gquantities, absorb on paper towels. Evaporate
in a safe place (such as a fume hood). Rllow sufficient
Time f£oxr vapors to completely clear hood ductwork, then
burn the paper. Large quantities can be cullectaq and
atomized in & suitable combustion chamber equipped with
an appropriate effluent gas ¢leaning device.

Triethylamine may not be allowed to enter a confined

spave, such as @ sewer, bhecause of the possibility of an
erplosion. '
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Persons not wearing protective equipment sheould be restricted
from arxeas of spills oxr leaks until ¢leanhup has been
complated.

Waste disposal methods: Triethylamine may be disposed of by
atomizing in a suitable combustion chambexr equipped with an
appropriate effluent gas cleaning device.

MONITORING AND MEASUREMENT PROCEDURES

A.

EXPOSURE RABOVE THE ACTION LEVEL: HMeasurements taken for the
purpose of determining employee exposure undexr +this section
are hest taken suclhi that the average 8-hour exposure may he
determined from a single eight-hour sample or two (2) a-hour
samples. Several shert time interval samples {(up to 30
minutes) may also be used to determine the average exposure
lavel. Aixr samples -should be taken in +the employee's
breathing zone (air that would most nearly =represent +hat
inhaled by +the emplovee). Sampling and analyses may he
performed by instruments such as detector tubes certified hy
NIOSH under 4z CFR part 84, portahle direct-reading
instruments, desimetexrs, ox gas and vapor adscoxption tubes
with subseguent chemiéal analyses. The method of measurement
must determine the con¢entration of triethylamine to plus or

minus 35%.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring and

measurements under this section should be essentially the

same as described_ under paragraph IV. a. Lahoratories
rerforming chemical analyses should he accredited in

Industrial Hygiene Chemistry by +the &merican TaAdustrial

Hygiehe Association. The methed of mneasurement must
determine the concentration of tziethylamine to plus or minus
25%.

METHODS: Methods meeting these accuracy requirements are
available fxom the Nationa Technical Infoxma%ion Service, U,
$. Department of Commerce, Springfield, Virginia 22161 under
the title YHIOSH Analytical Methods for Set K" (Ordexr numbér
KERRERAKKKY .

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

MISCELLANEOUS PRECEUTIONS

A.

B.

Store triethylamine din tightly closed containers in a cool,
well ventilatéed area. '

High expesures to triethylamine can occur when transferring
the liquid £rom one container to anothex,

Non-sparking tools must bhe used te open and close metal
triethylamine containers. These  containers must bhe

effectively grounded and bonded pricr to pouring.

Use oFf supplied—aix suits oxr ‘othexr impervious ¢overings may
ba necessarxy to prevent skin contact with txiethylaminse where
the c¢oncentration of triethylamine is unknown ¢r is greater
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than 1000 ppm. Supplied-air suits sheuld be seleéeted, usad,
and maintained wundexr ‘the dimmediate supervision of persens
Inowledgeable in  the Iimitations and potential  life
endangering characteristics of supplied-aix suits.

E. Employers should advidge emplovees of all areas and opexations
‘where exposure to triethylamine could cccour.

VI. COMMON OPERATIONS

Common operatiens in which exposure to triethylamine is likely to

occuxr are: during its production and its use as a c¢corrosion

inhibiter and stabilizer in paint removers and chlorinated solvents

in generali as an anti-livering ageént £or urea—- and melamine-based

IxE.

il

Iv.

vI.

enamels; in polymer production; for extraction and purification of
antibiotics; in the preparation of herbicides; in organic synthesis;
and as a dye assist. _ _ _
APPENDIX C =~ ﬁEDlCAL SURVEILLRHCE GUIDELINES
ROUTE OF ENTRY
Inhalation.

TOXICOLOGY

Txriethylanine vapor is a primary irritant te mucous membranes and eves.
Exposure to_1000 ppm for ¥ hours was lethal to rats. Rabbits survived

arpesures to 100 ppm daily For 6 weeks but showed pulmonary irritation,

nyocardial degeneration, and celliular necrosis of liver and Kidney; at 590

ppm the effects on lung, liver and Kidney were less severe, but there uwas

also damage to the cornea. In the eye of a rabbit, 1 drop of_'iiquid
triethylamine <causéd severe injuxry. Eye irritation and corneal edema in
liumans have been reported <from industrial exposure. Closaly related

amines cause skin irritation.

I. SIGNS AND SYMPTONMS
Severe eye irritation; possibleé zrespiratory irritation; possible skin
irritation. Myocardial damage reported in animals.

SPECIAL TESTS

None in common usage.

TREATHMENT
Remove Ffrom exrposure, Immediately £lush eyes with water and wash skin
with soap or mild_detergent and water. If swallowed and +the perseon is
conseious, immediately administar water by mouth and indude vomiting.
Give artifiecial resuscitation if indicated. Recovery may bhe delayed.

Consideration should be given to hospitalization and observation for

delayed onset of rulmeonary edena.

SURVEILLANHCE AND PREVENTIVE CONSIDERATIONS
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GENERAL
Most repoxved edffects of triethylamine are caused by its izzitant

prxoperties. It is impoxrtant that the physician become familiar with
plant operating conditions in which exposure to triethylamine

‘o¢curs. Those with skin disease may not tolexate the wearing of

pxoteciive clothing and those with chrenic zesgpiratoery disease may
not tolerate the wearing of negative rressure respirators.

‘PREPLACEMENT

Routine medical histories and physical examination are not required.
However, the employer must screen emplovees for history of gertain

medical conditions (listed bhelouw) which might place the employae at

increased risk .from triethylamine exposure. only thoese giving a
positive histoxy of these conditions must be referred for further
medical examinaticens,

1. Chyonie respiratexry disease -—— Triethylamine causes lung
irritation in animals. In personé with impaired pulmonary
funetion. especially those with obstructive airway diseases,
the breathing of triethylamine might cause exacerbation of
symptoms due to its irritant pxopexties,

2. Cardicovascular disease '—- Triethylamine causes myocardial
degeneraticn in animals. In pPersons with impaired
caxrdiovascular function, the iInhalation of triethylamine
might ¢ause éxacerbation of preexisting disoxders.

3, Liver disease -— Tziethylamine c¢auses liver damage in
animals. The impertance of this organ in the
bictransformation and detoxification of foreign substances
should he considered hefore exposing persons with impaired
liver funcition.

i Kidney disease ~- Triethylamine é&auses kidney damage in
animals. The importance of this organ in the elimination of
toxic substances Jjustifies special consideration in those
with impaired renmal function.

5. Evye disease -= Triethylamine is an eyée irritant and has
caused corrneal edema in worRers. Persons with preexisting
eye disorders may be more susceaptible to the effects of this
agent.

PERIOCDIC EXAMINATIONS

Routine periedic examinations are not required. However, i¥ the
employer bhecomes aware of an employee with the =above listed
conditions., he must refer such employee for ZFurther medical

examination.
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VIT. REFERENCES

1. American Conference of Governmental Industrial Hygienists:
"Triethylamine,” Documentation of the Threshold Limit Values for Substances
in Woxkroom Aixr (34 ed., 24 printing), Cincinnati, 1974, p. 268.

2. Patty, Frank 4&.: Industrial Hygiene and Toxicology, Vol. IT -
Toxicology (2d ed. revised), Ihterscience Publishiny Company, Heu York.
1963, pp. 2038-2040, 204y, 2045, 2051-2053.

3, ‘Briegex, H. and W.A. Hodas: "Toric Effects of Euposure to Vapors of
Aliphatic Amines,” AMA Archives of Industrial Hygiene and Occupational
Medicine, 3:287-291, 1851,

4. Grani, W. Moxton® Toxicology of the Eye (2d ed.), Charles €. Thomas,

Illineis, 1574, p. 1050,
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REFERENCES AKD SOURCES
TRIETHYLAMINE
1910 .93
Methods of Compliance - Qpen surface tank c¢lassification based on

relative eévaporation rate of fast kased on the bhoiling point and the
dguidelitnes in ANSI ZG.171.

(a)
£1)

C£)
Eve:

Skin:

Fire and Safety
Electrical - Classification based on "Fire Hazaxd:Classificatjﬂn
of Chemical Vapoxrs Relative to Explosion-proof Electrical Equip-
ment," H. Carhart et al., National Academy of Sciences, 1973,
report to U, S._Goast Guard, repgr¥t No. CG-D-92-74, p. 21.
Personal Protective Eguipment, and, (h) Sanitation
Patty, "Industrial Hygiéne and Toxicoloegy;" "Triethylamine,
Union Carbides Smyth et al., "Range - Finding Toxnicity Data:
List VI," AIHA Journal 23:2, 1962, p. 95 — 107

Patty, "Industrial Hygiene and Toxicology;:"™ "Triethylamine,"
Union Carbide; Snyth et 8l., "Range - Finding Toxicity Data:
List VI,® AIHA Journal 23:2, 1962, p. 95 — 107

Ingestion: 8Sax, "Dangercus Prepsrties of Industrial Materialsg:™

"Triethylamine," Union Carbide: "Merc¢K Indexn;" Patty, "Industrial
Hygiene and Toxicology"

COMMENTS

Eys — Clagssification: 1 and 2

Output statement numbers: 9, 13
Exceptions: Statement 10 is deleted and statement 9 is

used to require eve protection for all situationg in-

volving potential eve exposure to tristhylamine.

Aecording to Patty, a drep of the undiluted chémical in

rabhit eyes dauses injury graded 8 on a scale of 10 after 2t
hours. Smyth et al. indicate this means a 5% solution gives seve
and that an excess of 1% solution gives less than severe dnjury.
Carhide,; apparentiy 1ntexpret1ng these data; reporis "a 1% solutl
the least cdonceniration causing significant injury in rabbit eyes
Since there are definitive data , the substance

is given a classification of 1 when present in solutions

in eongentrations of 1% or more and a classificdtion of 2

for lesser ¢oncentrations.

SKin - Classification: 2 _ _
Qutpul statement numbers: 2, 7b; 8b, 14g and 21 combined, 1u4i
Exceptions 20a deleted because of vapor pressure

Patty records a rabbit skin penetratlon LD50 of 0.57 ml/Kkg.
Smyth et al. grade rabbit skin irritation @ 2 om a seale of
10, indicating "least visible capillary injection from the
undiluted chemigal." Unien Carbide repoxrts "an uncovered
applicatién on-the rabbit belly caused slight redness of
short duration. They continue "skin penetration in harmful
amounts may occur after moderate contact in terms of skin
area invelved and duratlon_of contact. The vapeor pressure
of triethylamine is 5% mm Hy at zo_deg. €. TIts opeh cup
flashpoint is 44 F and it is 5.5% soluble in wmater.

3 ¢lassification of 2 is concluded appropriate for sKin
absorption of harmful amounts if statements 14 are used



ITngestion -

whére

HIOSH/OSHA Draft Technical Standard
and Supporting Pecumentation £or TRIETHYLAMINE

instead of statements 16 or 17 and statement 8L is uzsed
"extensive'™ exposures may oécur. Statement 20a is not
used because of the volatility of the substance.
Classification: 0

Qutput statement numbers:
Exceptions: HNone
Sax records that the acute local, mcute systemic and chronic
systemic resctions to ingestion of triethylamine are all
severe. Amines are well abhsorhed f£xrom the gut and presént
a hazard from their local coxrrosive action on the gastroin-
testinal fract. Meérck also reports that "experimenfal
animals have shoun kidney and liver damage. Unien Carbide
gives an oral rat LD50 of: 0.46 g/kg as does Patty. The
relatlvely high vapor pressure of the liguid, howevex;
indicates that ingestion of harmful amounts should not
ba a problem in industry.

SUBSTANCE TECHHNICLL GUIDELIHNES

Hone

The réfexendea'cited foxr this docdument include:

Hational Fire Protection Association,

"Fire Protection Guide on

Hazardous Materials," 5th edition, 1973 (NFPA)
Union Carhide Corp., Material Safety Data Sheet (UCC)
Kirk- -0thmer, "Encyclopadia of Chemical Technology,"

Vol. 2, ». 123 (K~0)
Bources of data items used:
I. a. 1. Synonyms: Hone
2. Formula: NFPFA-32BM
3. Moleculaxr weight: U@
B. 1. Boiling point: NFPA-325M; UCC
z. Specific gravity: UCC
3. Vapor density: NFPA-325M; UCC
4, Melting point: .UCC
5. Vapor pressure: UCC
6. Solubility in water: UCGC
7. Evaporation rate: UCC
8. Appearance and odor: [Hode
IT. A, 1. Flash point: HFPA-325M; UCcC
2. Autoignition temperature: ULC
3. Flammable limits: NFPA-325M; UGC
4. Extinguishing media: NFPA-325M; UcC
5. Special fire fighting procedures: ADL
6. Unusual fire and exploésion hazards: ADL
B. 1. Conditions contributing to instability: ADL
2. Incompatibilities: UGCC; ADL
3. Hazardous decomposition products: ADL
4, Special precautions: ADL
ITT. B. Steps if zeleased or spilled: ADL; UCC
C. Waste disposal method: UCC; ADL
V. Miscellaneous precautions: UCC; ADL

v

USEAEXPOSURE AND CONTROL DOCUMENT

Referenecas used in the preparation of this document include:
Chémical Abstracts Sezvige
"Chemieal and Process Technology Encyclopedia.” McGraw

"Chemical Abstracts,™ 79 (1973);

Corsidine, D. M.,

80 (1974),

2nd edition,

(ca)
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Hill, 197% (Considina)

Hamilton, A. and Haxdy, H. L., "Industrial Toxicology," Publishing Sciences
Group, Inc., 3xd adition, 1974 (H/K) .

Hawley, G. G., "The Condensed Chemical Pictionary,™ 8th edition, Van Nostrand
Reinhold, 1871 (Hawley)

Kirk, R. and Othmexr, D., "Encvclopedia of Chemical Teghnology;" Interscience

Publishers, 1st edition, 195% (Cheim Tech); 2nd edition, 1972 (K-0)

Maxk, H. P., Gayloxd, N, G. and Bikales, H. M., "Encyclopedia of Polynmer
Science and Technology," Interscience, 1964 (Polymer Scil

Patty, ¥. k., "Industrial Hygiene and Toxicology," Vol. IT, Interscignce.
1962 (Patty)

Pennsalt Chemicals Cory., "Pennsalt Amines:” 1967 {(Pehnsalt)

Stanford Reséarch Institute, "Chemical Economics Handbook,™ Menlo Park,
Ccaliférnia (SRIY

"Triethylamine,"” Union Carbide, Material Safety Data Sheet (Carbhide)

References for Speciiic Use/Exposure

Pennsalt, Considine; H/H, K-0, GA, Polymer Sci

‘Pennsalt, SRI _

Cham Tech, SRI, Pennsalt

Chem Tech, 3RI, KE~¢, CA&, Pennsalt

Chemm Tech, K-0, CA, Pennsalt

-0, SRI

Chem Tech, H~0, Pennsalt

¢4, Pennsalt

Ci, Pennsalt

References for Specific Control Methods

Patty, Chem Tech, Hauwley, Pennsalt, Carbide MSDS, and K—~0 were the references
used in numbers 1 - §.
RESPIRATORY TABLE HOGUMENTATION
SUBSTANCE: Triethylamine
D. ¢. L. STANDARD: 25 ppm
LWARNING PROPERTIES: _
0dér Threshold: Grant repoxrts that txiethylamine.has & “"strong ammoniacal
odoxz," but no guantitative information concerning ths odor thres-—
hold is available. _
Eye Ixritation Level: Grant reports ‘that “chronic exnposture of rabbits
to triethylamine vapors at concentrations as low as 50 ppm in
air causes multiple srosions of the cornea and conjunctiva
in the course of 6 weeks."™
Other Information: Patty reports that rabbits repeatedly exposed to
50 ppn triethylamine over a 6-week period euperienced lung irritation.
Evaluation of Warning Properties: Since information ¢oncerning thé odor
threshold of triethylamine is not available, and since the only
gquantitative information ceoencerning the irritant effects of
triethylamine .is from ¢hronic ekposures, triethylamine is tzeated
as 4 material with poor warning properties. Gas sorbent
respivatory eguipment is not permitted.
TDLH: 1000 ppn _ _
Basis for IDLH Value: This IDLH is based upon the statement in the
Chemigcal Company Guides of Union Carbide Corporation that a
Y-hour exposure to 1000 ppm triethylamine Killed 1 out of 6 rats.
Othexr Toxicological Information: Patty reports that rabbits exposed
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to 100 ppm triethylamine 7 hours per day, B davs pér week, for
6 weeks experienced "lung irritation liver and kidney damage,
heart muscle degeneration, and edema.™ Rabbits edposed to

50 ppm for the same period experienced ™lung ixritation,
slight liver daimage, eye irritation, corneal ercsions, and
aedama,

The Chemical Company Guldes of Union Carbide Corporation
note that "breathing the vapors in a concentratlon of 500 parts
per million was not fatal to animals (rats) in a fouzr-hour
e¥posure. A similar expesure fto 1000 parts per million was fatal
to ong of six; and 2000 parts per million killed all of six
animals.

Union Carbide Corporation's Chemical Company Guides report
a gingleg skin panetratlon Lb50. in rabbits of 0. 57 mlskyg for
triethylamine.

LTL: 12,000 ppm

VYAPOR PRESSURE B wm Hyg at 20 deg. C.

SRTURATED CONCEHTRRTIOH AT 20 deg. C.: 71,000 ppm

NOE: Since all oxganic vapor cartridges may not bg efficient in removing

triethylamnine.,

only those cartridges and canisters which provide protection
against triethyldamine are parmltte&.
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USE/EXPOSURE AEND COMTROL DOCUMENT

TRIETHYLAMINMNE
Principal Route
of Entzry

Use/Exposure
Inhalation of vapor and A, B
skin contact with liguid
during use in polymer
technology (catalyst forx
curing epoxy resins, fox
polyuxethane foams, and
for thermosetting poly=~
mexrs; stabilizing &gent;
chain—~transfer agent:
used in preparation of
film-forming resins; as
solvent; pH stabiliger:
added to polymexrs for
improved water solubility)

Inhalation 9f vapor and A:B
skin contact with liguid
diuzing use fox extrac-

tion &and purification of

antibiotics (penicillin
and tetracyelines)

Inhalation of vapor and 4,B

skin éontact with liguid
during use fIor herbidides
and pesticides (uséd with
phytotoricants as
pre~emergence herbicide;
solubilizer for 2,4-D

and 2,Y4%,5-T; used to
prepare pesticides and

emulsifiers for
pesticides)

Inhalation of vapor and A,B

skin contact with ligquid
during use in organic
synthesis (for prepara-—

tion of gquarternary ammonium
compounds usad as textile

t¥eating chemicals,

emulsifiers, surfzde-active
agents, in paper wmanufac-

ture; prepavation of polyme-—

thine and merocyanine dves,
non-nutritive sweeteners,
ketenes, salts with many
uses, esters of penicillin

Currently Used

Control Methods
Local exhaust ﬁentilation;
general dilution ventila-
tieon

Local exhaust ventilation;
ganeral dilution ventila-
tion

Local eshaust ventilation;
general ditution ventila-—
tion

Local exhaust ventilation;
general dilution ventila-

tion
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G and H)

Inhalation of varpocr and
skini contact with liguid
during use &s a corrosion
inhibiter and chemical
gtabilizexr (for chlorinated
solvents, in transmission
fluids, oil well piping,
engine paris, gum

inhibitoxr fox gasolinel

Inhalation of vapor and
skin centact with liguia
during manufaciture and

distribution of triethylamine

Inhalation of vapor and
shin c¢ontact with liguid
during useé in paints and
¢oatings (to control
visgosity and prevent
livering in paints; to
develop uater resistance
in resins; as a pH stabi-
lizer; to improve gloss of
appliance f£inishes

Inhalation of vapér and
skin contact with Iiguid
during use as a (ye assist
{for polymeric acrvlo-—
nitrxile f£ibers, fox
phenclic resins and £ibers)

Inhaldation of vapor and
skin ¢ontact with liguid
during miscellaneous iuses
(in zocket fuels *to
shorten ignition delays,
ingredient of vhotographic
development accelerator,
for Arying of printing

inks, in carpet cledners)

Local exhaust ventilation;
genaral dilution ventila-
tion

Local exhaust ventilation;
general dilution ventila-
tion

Local erhaust ventilation;
genaral dilution ventila-
tion

Local exhaust ventilation;
general dilution ventila-
tion

Local exhaust ventilations;

~genéral dilution ventila-—

+tion

Inhalation

Skin and sye contact
resulting in localized
irxritation

- Ingestion

Skin eontact resulting in
abserption and subseguent

systemic poisoning
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