il

NIOSH/0SHA STANDARDS COMPLETION PROGRAM

DRAFT TECHNICAL STANDARD AND

SUPPORTING DOCUMENTATION FOR

A% N-ETHYLMORPHOLINE XX



o

NIOSH/0OSHA Draft Technical Standard
and Supporting Documentation for N-ETHYLMORPHOLINE

The basic text of this document contains the draft technical standard
approved by the Joint Review Committee of +the NIOSH/7O0SHA &tandards
Completion Program and the supporting documentation for the substance N-
ETHYLMORPHOLINE.

The SCP draft technical standards are recommendations to the Department of
Labor for its consideration in rulemaking and have no 1legal status until
final <rules have been promulgated by that agency. This draft standard is
provided for your information only.

The References and Sources, Respirator Table Documentation and Use/Exposure
and Control Documentation are the working documents used by the various ScCP
working groups during the development of the draft technical standard and
serve as the technical foundation for the standard. The c¢classification for
each substance and the regulatory statements were derived following a
decision logic established for the various sections of the standard.
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(&) Definitions. (1) "Permissikle exposure" means exposure of emplovees
to airborne concantratlons of n-ethylmorpholine net in excess of 20 parts
pexr million ¢(ppm) (9% milligrams per ¢ubic meter, (mg/M3}) averaged over an

a eight-hour work shifft (time weighted average), as stated in & 1910.1000,
Table Z-1,
c2) "Aetien  level™ means one half of the rermissible euposure for n-—

o,

ethylmorpholine. _

(B) Exposure dete;mlnatlon and measurement. (1) Each employer who has a
place of enmployment in which n- ethylmorphpllne is released into the
workplace =air shall determine;if any employee may he exposed to airboine
concentrations of n-ethyimorpholine at or above the action level. The
determination shall he made each time there is a change in production,
process, or control measures whie¢h could result in an inczrease in airborne
concentrations of n~ethylmorpholine. '

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

(i) Any infoxrmation, observations, or calculation which may indicate
employee exposure to n-ethylmoxpholine;

(1i) Any measurements of n-ethylmorpholine taken;

{iii)} Any employee complaints of symptoms which may be attributable to
eX¥posure to n—ethylmorpholine; ahd

{iv} Date of determination, werk being performed at the tlme, location
within woxrk site, mname, and social seeurity number of each employee
considered. _

(3) If the enmployer determines that any employveée may be exposed to n-—
ethylmoxpholine at or above the action level, the exposure of the employee
in each work operation who is believed to have the greéatest exposure shall
be measured. The @xposure measuremenht shall be representative of +the
maximun eight-hour time weighted average exposure of the amployee.

t4) ITEf the exposure measurement taken pursuant to paragraph (b)) (3) of
this section reveals &mployee exposure to n-ethylmorpholine at or above the
aotion lewvel, the employer shall:

. (i) Identify all employees who may he esxposed at oxr above the sction
i level; and

{ii3 Measure the exposure of the employees s¢ identified.

{5 If an employee é&xposure measuremeit reveals that an employee is
exposed te n~ethylmorpholine at or above the action level, but not above
the permissible egxposure, the euposure of that employvee shall be measured
at least every tuwo months.

(6) If an employee exposure measurement revedls that an employee is
#xRposed te n-ethylmoxrpheoline above the permissible exposure, the employer
shall:

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

(ii) Institute control measures as reguired by paragraph (d) of this
section; and

(iii) Individually neotify., in writing, within five days, every employven

=who is feund to he exposed to n-ethylmorpholine ahove +the permissible
axposune, The employee shall alse be notified of the corrective action
being taken to reduce the exposure to at or balow the permissible exposure.

(7Y If two consecutive employee exposure medsurements taken at least ene

_ week apart reveal that the employee is ekposed to n-ethylmorpholine below
L the agction level, the employer may terminats measurement for the employee.

.......
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(8} Fox purposes of this paragraph; emplovee exposUure is that which would
ocour ‘if the employee Here not using a respirater.

(¢) Hetheds of measurement. (1) An employee'’s exposure shall be obtained
hy any comblnatlon of long term or short term samples which repxesents the
employee’s actual exposure averaged over an eighk- -hour work shift (See
Appendix B (iv) of this sedtion).

(22 The wmethod of measurement shall have an agcuracy, to a confidence
level of 95 percent, of not less than that given in Table 1.

A

Table 1
Concentration Reguired Accurasy
ﬁboue permissible exposure F 25%
At or bhelow permissihle exposure
and above the action level + 35%
At ox below the action level * 50%

(d)} Compliarnce. (1) Ho employee shall be exposed to n- ethylmorpholine
above the permissible exposure as defined in praragraph (aX{1) of +this
section.

2y Employee exposures to airbornme concentrations of n-ethylmorpholine
shall be controlled to at or below the permlsSLble exposure by engineering
and work Practice controls:

(i). Engineering and work practic¢e controls shall he instituted to reduce
exposures to at ox below the permissible euposure, except +to the extant
that such controls axe not technically feasible.

(1i) Wherever engineering and worK practice controls are not sufficient
to reduce exposures to at or below the permissible exposure, they shall
nonetheless he used to reduce exposure to the lowest level feasible and
shall be supplemented by respirdators in accordance with paragraph (d)(4) of
this section.

(3) Engineering ‘¢ontrols. When mechanical ventilation is used to
control ekposure, measurements which. demonstrate system effectiveness, for
example, air veloecity, statie pressure, or air volume, shall be made at
least every three months. Measurements of'system effectivendss shall also
be made within five days of any change in production, process, or control
which might zesult in an increase in airborne concentrations of n-
ethylmorpholine.

(4) Compliance with +the permissible sxposure shall not be achieved by
the use of respirators except:

(i) Duxing the time periocd necessary to install or 1mplement engineering
o work practice controls; or

(ii)D In work situations in which engineering and work practice controls
are technlcally not feasible; or



it

(iidi) To

supplenent

engineering

NIOSH/OSHA Draft Technical Standard
and Supporting Documentation Ffor N-ETHYLMORPHOLINE

and work practice controls when such

controls fail to reduce airborne -¢oncéntrations of n-ethylimorpholine to at

(div)

{v) TIn smergencies.

(5%¥ Where
reduce employee

TABLE Z

the zespiratox provided.
RESPIRETORY PROTECTIOH FOR n-— ETHYLMORPHOLIHE

the

or below the permissible éxposuxe; or
For operxations which reguire entry into tanks or c¢losead vessels; or

enployerx

shall
appropriate respirator from Table 2 and shall ensure that the employee uses

select

ani.

provide

respirators are needed and permitted under this paragraph to
eRposure,

the

Vapor Concentration

1000 ppm oxr less

-t

2000 ppm oxr less

Greater than 2900 ppnm
or entry and esc¢aps
from unkneoun
concentrations

e iy

Fire Fighting

Esc¢ape

Any supplied-dir réspirator with
& full facepiéce.

‘helmet ox hoed.

Any self-contained breathing
apparatus with a full Ffacepisce,

A Type C supplied-air
Wwith a full facepiece
in pressure—-demand or ]
pressure mode or with a Ffull

helmet or hood operated

facepiace,

respirator
operated
other positive

in continuous~£flow mode.

Self-contained breathing appar¥atus
with a £ull facepiece operated in
pressure—-demand or other positive
PrESSUre

mode .

A combination respirator which
includes a Type € supplied-air

respirator with a £full facepiece

operated in préssure-dsmand ox
other positive pressu¥e or con-
tinuous-flow mode and =an auxiliazy
self-contained breathing apparatus
operated in pressure~demand or
other 9051t1ve pressure mode.

Self-contained ‘breathing apparatus
with a Full facepiece operated in
rres$ure—demand ox other positive
pPressure mode.

Any gas mask providing prxotection
against oxrganic vapors.
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Any escape self-contained breath-—
ing apparatus.
(6) Respirateors shall he approved by the Hlnlng Enforcement and Sqfaty
Administration {(formerly Bureau of Mines) or by the Hational Institute. for
Occupational Safety and Health under the provisions of 30 CFR Part 11.

(71 The eémployexr shall institute a respiratory Protection-Progxam,in
acecordance with % 1910.134(h), (d), (e); and (£J.
(e) Fire and safety. (1) The employex shall familiarize himself with

the information contained in the Substance Technical Guidelines {Appendix B
of this section) foxr n—ethyimoxphéline.

(212 For the purpose of compliance with % 1910.309, locations classified
as hazardous locations due to the presence of nwethylmorpholine' shall be
Ctass I, Group C

(3 For the purpose of ¢ompliance with $ 1910.157, n-ethylmorpholine is
classified as a Class B fire hazmard.

(4 For the purpose of compllance ‘with % 1910.178, locations classified
as haaardous locationg due to the presence of n-— ethylmozrphoeline shall he
Class I, Group C.

5y For  the puzpese of compliance with $ 1910.106, ligquid =n-
athylmorpholtine is ¢lassified as a Class IC flammahbhle liguid. _

{63 Where a fan is located in ductiwork and where n—ethylmorpholine is
present in the ductwork in concantrations greater than 2500 ppi

{approximately 25 pexcent of the lower flamwable Limit), the fan rotating
element shall be of nonsparking material or the casing shakl consist of, or
be lined with, nensparking material. There shall he sufficient clearance
betueen the fan rotating element and +the <£an casing so as to prevent
contact.

€7) Seurces of ignition such as smoRing or open flames are prohibited
where n-éthylmorpholine presents a fire or explesion hazaxd,

£8) n-Ethylmorpheline shall he sfored s0° as not to come in contact with
strong oxidizers and strong acids, _

(£} Pexrsonal Dtotectlve saquinmpent. (1) Employexs shall provide and
ensure that employees use dimpervious clothing, gloves., face shields
teight-inch minimum) and other apprepriate protective clothing necessary
to prevent repeated ¢r prolonged skin contact with liguid n-
ethylmorpholine. Face shields shall c¢omply with ¢ 1910.133¢a)(2),(a)(i),
(a)(5), and (aj{(6?). _

£27 Employers shall ensure that c¢lothing contaminated with n-
ethylmorpholine 1is placed in c¢closed containers for storage until it e¢an
he discarxded or until -the emplover provides for the removal of n—
ethylmorphollne from the clothing., I:£ the clothing is to he laundered ox
otherwise ¢leaned +to remove the n-ethylmorpholine, the employer shall
inform the person performing the operation of the hazardous properties of
n—éthylmerpholine.

(33 Where exposure of an employee's body to liguid n-ethylwiorpholine
may occur, enployers shall provide facilities for guick dzenching of +ths
body within the immediate worR area for emergency use.

(D] Employers shall ensure that non- imperviocus ¢lothing which becomes
contaminated with n-sthylmorpvholine be removed promptly and not rerorn
until the n-ethylmorpholine is removed from the clothlng
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(5} Empleoyers shall ensure that clothing which becomes wet with ligquid
n~ethylmorpholine be removed immediately and not reworn until the n-
ethylmorpholine is removed f£roim the ¢lothing.

{62 Employers shall provide and ensure. that émployees use splash-proof
safety goggles (gup-cover type dust and splash safety geggles) which comply
with $ 1910,133 (1)(2)~(a)(6) where there is any possibility of liquid n-
ethylmoxpholine or solutisns contnlnlng n—ethylmorpholine contacting the
eyes.

(7) Where there is any possibility that an employee's eyes may be
exposed to liguid n-ethylmorpholine or solutions containing morxe than 153
n—~eéthylmorpholine by weight, employers shall provide an eye-wash fountain
within the immediate work area for emergency use.

(g) Spills and dispesal. (13 In the event +that liguid n-~
ethylmoxpholine is spilled +the employer shall imnediately eliminate
potential sources of ignition, provide available ventilation and then clean
up the spill. _

(2) Liguid n-ethylmezpholine shall not be sllowed to enter a confiined
space, such as a sewer, hecause of the possibility of an explosion.

(h)} Sanitation. (13 Employers shall ensure that employees uhose skin
hécomes contamidated with n- ethylmorpheline promptly wash or showex +to
rémove any n-ethylmorpholine from the skin.

(2) Employers shall ensure that employees who handle 1liquid n-—
ethylinorpholine wash thei: hands thoroughly before eating. smoking ox
using toilet Facilities.

(i) Training and information. (1) Each emplover who has a workpldse in
uhlch n- eihylmorphollne is present shall Xeep a <copy of this regulation
with Appendi¥es A, B and € at the workplace. This material shall be made
readily availablée to affected eamployees.

23 ‘Each employer who has emplovees exposed *o nwethylmoxPhoiine above:
the attion level or ehployees who may have skin or eyve contact with liguid
n—ethylinorpholine or solutions containing n~ethylmoxrpholine. or employees
who work where n- ethylmwozpholine presents a fire or explosion hazard, shall
) annually:

' (i) Inform affected enmployees of +the information eentained in the
Substance Safety Data Sheet for n-ethylmorpholine (Appendin R of this
saction)y

(ii) Advise affected employees as to the signs and symptoms of exposuze
to n~ethylmorpholine.

(iii) Instruct affected employees 1o advise the employer of the
development of signs and symptoms of exposure +to n-ethylmorpholine which
are listed in Appendir A of the section;

(iv) Instruct affected employees to inform the employer if they develop
any .0of the medical ¢onditions listed in paragraph (j)(2) of +this section;
and

{v) Provide training to ensure that employees understand the precautions
of safe use, emexgenty procedures, .and the c¢orrect use of protective

—equipment relative to n-ethylmoxrpholine.

(i Medieal suxveillance. (1) The employer shall provide medical
procedures as requirxed by ‘this paragraphi. 2All medical procedures shall be
performed by oxr under the Ssupsrvision of a physician at no cost te the
employee.

-,
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' (2) The emplover ghall chtain from ecach employee who is exposed, or will
be expospd, to liguid n-ethylmorploline or airborne concentrations of -
ethylmorpholine at or above the ac¢tion level, information as to whether
such employee has a history of any of the following medical conditions:

(i) Chronic lung disease

(ii) Eve disease

{iii) livexr disease

{(iv) Kidney disease _

(3} The employer shall provide a medical examination For the employee ifr

(i} The employee provides a history of any of the medical conditions
listed in paragraph (33(2) of +this section; or

(i1} Thé enployeée informs the employer of the development of any of the
medical conditions listed in paragraph (3)(2) of this section oxr any of the
gigns or symptoms of exposuzre to n-a&thylmorpholine which are listed in
Appendix A which the employee suspects are caused by exposure to n-
ethylmorpholine.

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

{i) A copy -of +this regulation with Appendises A, B .and ¢ for n-
ethylmorpholineg:;

{ii) A description ©of the affected employee’'s duties as they relate to
his exposure to n-ethylmorphdéline; _ _

{1i3) A description of any personal protective equipment and respiratérs
reguixed to be used;

(iv)? 'The =results of any nessurements which may indicate the affected
employee's exposure;

(v} The affected employee's anticipated &xposurs; and

(vi) Upon =zxequest of the physician, any available information from
previous medical examinations of the affevted employee.

(5) Where a medical éexamination is regquired by paragrarh (3J)(3) of this
section, followlng such examination the employer_ shall obtain a written
opinion from the examining physician which conforms with paragraph (3Y(6)
of this section.

(6)(i) The physician's written opinion shall he a signed statement by the
examining physician specifically statings (A) Whether the employee has any
detected medical condition which would place the employee at increased risk
of material impairment of the employvee's Thealth from exposure to n~-
ethylmorpheline or would directly or indirectly aggravate any detected
medical conditions
{ - {B) Any recommended limitations wupen ‘the employee'’s exposure to n-

ethylmoxpholine including limitations upon the use of personal vprotective
equipment and respirators;

o (gY That the employee has bean informed hy the physician of any detected

medical conditions which reguire further medical examination or treatment.

(ii) The physician's written opinion shall not reveal specific medical
findings or diagnoseés unrelated to exposure to n—ethylImoxrpholine.

— (iii) The enmployer shall provide +the enmnployee uwith = copy of the
physigian's written opinion.

(7) Ho employee shall he exposed to liguid n-ethylmnorpholine or airboirne
concentrations of n-ethylmorphovline in such a way as would put the employee
at increased risk of material iwpairment of his health froi sich exposuze.
This determination may be based on the physician's written opinion.

e

e
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{8) The employer shall provide emergency and follow~up tmwedical

examinatipns_and treatment for any employee injured threigh exposure %o n-
ethylmorpholine.

(9) If an employees refuses any regquired medical examinaiion, the employer

shall inform +the ewmployee of +the possible health ¢onsequences of such
refusal and obtain a signed statement from the employee indicating that the
employée understands the risk involved by refusal to he egamined,

{10) No medical procedure which would bhe performed pursuant to this

section need he perfoxmed if records of a previous such procedure performed
within the past six months are acceptable to the examining physician.

(k) PRecordReeping. (1) Exposure determination. (i) The employer shall

kKeep an accurate record of all determinations reguired to be made pursuant
toe paragraph (b)(1) of this section.

(ii) This <zecoxd shall include the written determination regquired in

paragraph (h)(2) of this section.

(11i) This =zecord shall be maintained until zreplaced hy a more regent

record.

(2) Exposure measurements. (i) The employer shall keep an accurate

record of all measurements taken to determine employee exposure to n-
ethylmorpholing,

(ii} This receord shall include:
(R) The date of measurement;
(B Operations involving exposure to n~ethylmorpholine which are being

monitered;

(C) Sampling and analytical methods used and evidence of their accuracy;

including the methed, =xesults and date of c¢alihration of sampling
equipment;

(D) HKumber, duration. and results of samgles taken; and
(E} 'MName, social security number and exposure of the employee monitored.
(iii) This <xecord shall bhe maintained until xeplaced by a more recent

record hut in no event for less than one year.

(3) HMechanigal ventilation. (i) When mechanical ventilation is used as

an engineering control; the empleyer shall maintain an acéurate reecord of

the measurements denmonstrating the effectiveness of such ventilation
required hy paragraph (d){(3) of this section.

(ii) This record shall inciude:

(A) Date of measurament;

(B) Type of measurement taken;

(C) Result of meéasurement. _

(iii) These records shall be maintained for at least one year.

(4 Emploves training and information. (i) The employer shall Keep an

accurate record of all employee training and information regquizrzed by

patagraph (i) of this section.

(ii) This record shall include:
(A) Date of training;
(B) Name and social security number of employee trained;

(€Y Content or scope of training provided.
(iii) This =zrecoxd shall be maintained until replaced by a more recent
record.

(5) Medigal surveillance. (1) The employexr shall Keep an acourate

record of employee medical surveillancve required by paragraph (j) of this
section.
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(ii) This xecord shall inéelude:

(A} Information concerfiing medical conditions obtained from the employee
pursuant to paragraph (3){(2) of this section; _

(B Any employee medical complaints relative +to exposure to n-
ethylmorphollna;

(C) A copy of information provided to the physlclan pursuant to paragraph
(33CBIC1iis, flll), (iv), (v), and (vi) of this section.

(D)_Physaclan s written opmnion and

(EY B signed statement of any reafusal to be éxamined.

(1i1) This record shall be maintained for the duration of the employment
6f the afféected employee.

(6 AHRegess, . to _records. (i} B1ll zecoxds reguired to be maintained by
this section shall be made available upon reguest teo autherized
Iepresentatlues of the Assistant Secretary of Labor fox Qecupational Saféty
and Health and the Director of +the National Institute for Cecupational
Safety and Health.

(1i) Ewmployee exposure determination and exposure measurement recor&s
required to be maintained by this séction shall be made available tQ
employees and Fformer employees and their designated representatives.

(iii) Empleoyee medical records required to be maintained by this section
shall be made available upon written reguest to a physician designated by
the employee or former employee.

{l) Employee observation of measurement. (1) The émployer shall give
aifected employees or their representatives an opportunity to observe any
measurement of ewmplovee exposure to n-~ethylmorpholine which is condugted
pursuant te this sesction. ' '

(2) When ehsezrvation of measurement of employee exposure to n-
ethylmorpholine regquires entry into an area where +the use of personal
protective devices, including respirators, is regquired, the observér shall
be provided with and required to use such squipment and ¢omply with all
other applicable safety procedures.

(3) HWithout interfering with ‘the measurement, observers shall be entitled
to:

(i) Revedive an explanation of the measurement procedure.

o (ii} Visually obsezxve all steps related to +the measurement of the
airborne concentration of n-ethylmorpholine that are being performed at the
place of expesure; and

(iii) Recoxrd the results obtained.

NOTE: The 1n£ormatlon contained in the follouing appendlxes is a&vmsoxy
in nature and is not _xntendad, by itself, +to create any additional
obligations not otherwise imposed or detract from any gristing obligation.

APPENDIX &
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SUBSTANCE SAFETY DATA SHEET
FOR n—-ETHYLMORPHOLIHNE

SUBSTANCE IDENTIFICATION

b,
B.

.

HELLTH
A.

A,

Substance: n~Ethylmorpholine
Permissible Exposure! 20 parxrts of n-ethylmorpholine per
millien parts of alr {ppm) (oy miliigrans o n-

ethylmorpholine per cubic meter of aix, (nmysM3)) averaged

over an eight-hour work shift.

Appearance and 0Odor: Colorless liguid with an amménia-like
odor. '
HAZARD DATA

Kays in Which  the Chemical RAffects Your Body: -

Ethylmorpholine can affect your boedy if you inhale it, if it
comes 1in contact with your eves or shkin, or if vou swallow
it. It may enter your body through your skin.

Effects of Overexposure:

1. Short-Term ‘B¥poOsSUre: n~Ethylimorpheline may ¢ause
irritation of the eyes, nose and throat. Eve exposure
may zresult in <foggy vision and seeing halos around
lights.

2. Long~Term Exposure: Not knouwn.

3. Reporting Signs and Symptoms: You should inform your
employer if you develop any sSigns o6xr symptois and
suspect tliey are caused by exposure  to n-
ethyimorpholine.

EMERGENCY FIRST AID PROCEDURES

Eye Exposure: If n-ethylmorpholine or solutions containing
n—ethylmorpholine get inte vyour eyes, wash the eves
immediately with large amounts of water, lifting the lower
and upper lids ocecasionally. Get medical atitention
immediately. Contact lenses should not be worrn whén working
with this ghemical.

Skin Exposure: If n-ethylwmorpholine gets on vyour sKkin

promptly £lush the c¢ontaminated skin with water. I£f n-

ethylmorpholine soéaks +through youxr clothing, zremove the
clothing dimmnediately and flush the skin with uater.

Breathing: If you oxr any other pexson breathes in large
amounts of n-ethylmoxpholine move the exposed pexson to fresh
air at onece. If breathing has stopped, perform artifidial

respiration. Keep the affected person warm and at rest. Get

‘medical atténtion as soon as possibleae.

Swallowing: HWhen n-ethylmorpholine has been swallowed., give
the person large quantities of water immediately. After the
water has been swallowéd, try +to get the person to vomit by

having him toueh the bacK of his throat with his fingexr. Do

not make an unconscious person vemit. Get medical attention
immediately.

Reseue:? tlove affected pexrsorn from the hazardeus exposure.
If the exposed person has bheeh overcome,; notify someone else

and put into effect the éstablished emergency zrescue

procedures. Do not become a casualty yourseldf. Understand
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your -emargency rescue procedurss and Rnow the locations of
the eguwipment before theé need arises.

Iv. RESPIRATORS AND PROTECTIVE CLOTHIMNG

A, Respirators: Respirators axe mnot the best way to control
eXxposure to n-ethylmerpholine. You c¢an only he required to

wear ‘them for routine use #If your emplover is in the process
of installing controls ox control measures prove inadéguate.
You may he regquized to wear reéspirators for nen-routine
activities or in emergéncies. If respirators aze worn, they
must Hhave a Mining Enforcement and Safety Administration
(MESA) or National Institute £or Occupational <Safety and
Health (NIOBH) approval label. (Older respirators may have a
Burxeau of Mines approval label.) For effective protection,
respirators must fit your face and head snugly. Respirators
should not be loosenesd or removed in work situations where
thexre use is reguired. TIf you can smell n-~ethylmorpholine
while wearing a respirator, the respirator 4is not worRing
cerredctly; go dimmediately to fresh air. If you erperience
difficulty breathing while wearing &4 zrespiratoxr, tell your
emplover.

Protective Clothing:  You must wear impervious clothing,
gloves, face shield oz other appropriate protective ¢lothing
to  prevent repeated oxr prolonged skin contact with liquid n-
ethylmorpholine. ©Replace or repair impexvious c¢lothing “that
has developed leaks.

Bye Protection: You 'must wear splash-proof safety gegglies
whe¥e there is any possibility of liquid n-ethylmorpholine ox
solutions econtaining n-ethylmorpholine contacting your ayes.

V. PRECAUTTONS FOR SAFE USE, HANDLING AND STORAGE

A.

B.

n-Ethylmorpholine d4s a £lammable liquid and its vapors can
easily form explosive miwtures in air.

n~Ethylmerxrpholine must be stored in tightly t¢losed containers
in a ¢ool, well wventilated area auay from heat, - sparks,
flames, strong oxridizers, and strong acids.

Sources wof dgnition =uch as smoking and open f£lames are
prohihited whezever n-ethylmorpheline is handled, used oz
stored 1n a fmanner that could ¢reate a potential fire ot
expldsion hazaxd. _

You must use nen~sparking tools whén opening oxr cldgsing metal
containars of n-ethylmorpholine, and c¢ontainers .must be
bondéd and grounded when pouring or transferring liguid n-
ethylmozpheoline.

You must promptly remove any non- impervious clothlng that

becomes contaminated with n- ethylmorphoeline and this clothing

nust ‘net bhe reworn until the n-ethylmorpholine is removed
from the clothing.

Clothing wet with liguid n-ethylmorpholine <can be easily

ignited. You must immediately remove this <clothing and it
must mnot he <reworn wuntil the n-ethylmorpholine is removed
from the c¢lothing.
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RCCESS
.

If your skin hecomes contamlnated with n-ethylicrphoeline, you
must pxomptly wash or shgwer te remove the n- ethylmoxphollne
from your skin.

If you handle 1igquid n- ethylmorpholine, you must wash your
hands thoroughly with water before eating, smoking or using
toilet facilites.

FTire extinguishers, eye flushing facilities and gquick
drenching facilities, whexe ©provided, mnust be readily
available and you should know where they ard and how o
operate thew.

Ask your supervisor where n-ethylmorpholine is used in vour
work area and for any additional plant safety and health
rules.

TO INFORMATION

Each year your employer is reguired %o inform you of the
information contained in this Substance Safety Data Sheet for
nrethylmo;pholine, In addition, your eniplover must instruct
you in the safe use oF n-ethylmerpholine, eMergency
rrocedures, and the corregt use of protective eguipment,

Your employer is reguixed to determine whethexr vou are being

exposed to n-ethyimorpholine. You or vyour representative
have the right to observe employvee exposure neasureménts and
to zecord the results obtalned If your employer deterwmines

that you are belng overexposed, he is required to inform you
of the exposure and of the actions which are being tTaken <o
reduce vour axposure.

Your employer is treguired t¢& Keep recoxds of exposurea

determinations, EHPOSUTYE measurements, and medical
survaeillance. Your employer is regquired to make recoxds of
exposure determinations and your  exposure measurements

avallable fo you or your representative upon your request.
Yourx employer is reguired to release vour médical records to
your physician upon your written request.

APPENDIYX B

SUBSTANCE TECHNICAL GUIDELINES
FOR n- ETHYLMORPHOLINE

PHYSICAL AND CHEMICAL DATHR

A

Substance Identification

1. Synonyms: UH-gthylimorpholine

2. Fermula: C6HI30ON

3. Molecular weight: 115.2

Physzcal Data

. Boiling point (760 min Hg): 138.6 ¢ (281 F)
2. Specific gravity (water = 1): ¢.91
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3.
u.
5.
6

1.
.

Vapor density {(air = 1 at boiling point of
n—ethylancrpholine): 4.0

Melting point: —-63 C (-81 F)

Vapor pressure at 20 ¢ (68 FJ: 5 mm Hg

Solubility in water, % by weight at 20 ¢ (68 F): Miscible

in all provortions
Evapeoration rate (butyl agetate = 71): g.8
Appearance and odor: Colorless ligquid with an

ammonia-like odor

FIRE, EXPLOSION AND REACTIVITY HAZARD DATH

A, Fire

T.
2.
3.

b.

Flash point: 32.2 € (90 F) (closed cup)

Autoignition temperature: 185 ¢ (365 F)

Flammable limits in air, % by volume: ILower: T.0;
Upper: 9.8

Extinguishing media: Alceohol foaim, carbon dioxide,

dry chemical

Spec¢ial fire-fighting procediures: Do not use a seclid
stream of water since the stream will scatter and spread
the fire. 7Use water spray to cool containers exposed to
a fire.

Unusual fire -and explosion hazards: n~-Ethylmorpholine
is a flammable liguid. Its wvapoxrs vcan easily form
explosive mixtures with air. A1l ignition socurces nust
be controlled whexe n-ethylmorpholine is handled, used
or stored in a manner that could create a potential Ffire
or explosion hazaxd. n-Ethylmorpholine vapoxrs  aze
heavier than aixr and may travel along the gzround and he.
ignited by open flames or sparks at locations remoteée
from the site at which n-ethylmorpholine is handled.

Fer puzposes of conforming with the requiréments of 29
CFR 1910.106, n~ethylmoxpholine is classified as a Class
IC £lammable liguid. For example, 2500 ppm, one-fourth
of the lower flammable Limit, is one situation in which
n-ethylmorpholine is considered to be a potential fire
and explosion hazard.

For purposes of complying with 29 CFR 1910.309, the
classification of hazardous locations as desdribed in
Article 500 of <the National Electrical Code foxr n-
ethylmorpheoline shall be €lass I, Group C.

B. Reactivity

T..
2.

L,

Conditions contxibuting'to instability: Heat.
Incompatibilities: Contact of liquid with strong acids
will cause vioclent spattering. Contact with strong
oxidizers may cause fires and explosions.

Hazazdoys decomposition products: Teoerice gases and

vapors (such as ammonia, oxides of nitrogen and c¢arbeon

wonoxide) may bhe teleased in a fire ‘involving n-—
ethylworpholine. _

Special precautions: Liquid n-ethylmorpvholine will
attack some forms of plastics, rubber and coatings.

SPILL, LEAK, AND DISPGSAL PROCEDURES
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If n-ethylmorpholine 1is spilled oxr leaked, the following

steps should be taken:

1. Remove all ignition sources.

Z. Ventilate area of spill or leak.

3. For small guantities, absorb on paper towals. Evapcorate
in a safe place (such as a Ffume hoed). Allow sufficient
time dfor vapors to completely clear hood ductwor¥, +then
burn the paper. Large duantities can be c¢ollscted andg
atomized in & suitable ¢ombustion ¢hamber eguipped with
an appropriate effluent dgas cleaning device. n-
Ethylmorpholine may not be allowed to entexr a confined
space, such as a sewer, hecause o¢f the possibility of an
explosion.

Pexsons not weaxing protective aquipment slHould be restricted

from areas of spills or leaks wuntil cileanup Has Deén

compieted. '

Waste disposal methods: n-Ethylmorpholine may be disposed of

hy atomizing in a suitable combustion c¢hamber equipped with

an appropriate effluent gas cleaning device.

V. MONITORING AND MEASUREMENT PROCEDURES

A

EXPOSURE ABOVE THE ACTIOH LEVEL: Measurements taken for the
purpose of determining employae éxposure under this séciion
are best taken such that the average 8-hour expésure may be
determined f£rxom a sinhgle eight-hour sample or tuwe (2) 4-houx
samplas. Several shorxt time intexval samples (up to 30
minutes) may also be used %o determine the average exposure
level. Air sanples should be taken in the employae's
breathing =zone (air that would most mnearlvy represent that
inhaled by +the employes). Sampling and analyses may be
performed by instruments such as detector tibes certified by
NICSH under g2 CFR paxrt 84, portable direct-reading
instruméents, dosimeters, or gas and vapor adsorpiion tubes
with subsequent chémical analyses. The method of measurement
must determine the doncentration of neethylmprpholine to plus
or minus 35%. _ _

EXPOUSURE RABOVE THE PERMISSIBLE EXPOSURE: The monitozing and
measurements under this section should be essentially the
same as described under paragraph IV. a. Laboratoxies
rerforming g¢hemical analyses should be acoeredited in
Industrial Hygiene Chemist?y by the Imerican Industrial
Hygiene Asscociation. The tetheod of measurement must
determine the concentration of n-ethylmorpholine to plus or
minuws 25%,

METRODS Metheds meeting these accurady reguirements are

available from the National Technical Information Service, U.
8. Department of Commerce, Springfield, Virginia 22161 under
the title "NIOSH Analytical Methods for Set K" (Ordexr rnumber
ES.0.9.0.58.0.0.9 8 I

QUALIFIED PERSONSH Since many of the duties relating to
employee protection are dependant on the results of
monitoring and weasuring procedures, employexs should assuxe
that the evaluation of employee exposures is performed by a
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competent industrial hygienist oxr othexr technically gualified

person.
V. MISCELLANEOUS PRECAUTIONS

A Store n-ethylmcrpholine in +tightly closed c¢ontainers in a
cool, Well ventilated are=n.

B. High ERposSures to n~ethylmorpholine can eceur Lhen
transferring the ligquid from one container to another.

C. Non-sparkRing tools must be used *o open and close metal n-—
ethylmorpholine containers. These containexrs  nmust be
effectively grounded and bonded prior to pouring. '

. Emplovers should advise enployees of all areas and operations

where exposure +to n- ethylmorpholine could occur.
115 COMMCH COPERATIONS
Common operations in uhich exposure to n-ethylmorpholine is likely
to occour are: duxing its production and its use as a catalyst for
the production of polyester and polyurethans foamed plastigs;: in
pclymex technology; and in the manufacture of pharmaceuticals, dyes,
and in organic synthesis.
APPENDIX € -~ MEDICAL SURVEILLANCE GUIDELINES

ROUTE OF ENTRY

Inhalation; skin absorption.

II. TOXICOLOGY

n~Ethylmozrpholine vapor ¢auses visual disturbances and is an irritant teo
mucous membranes. Some rats died after exposure to 2000 ppm for Y4 hours.
In an experimental study, humans exposed to 100 ppm for 2 172 minutes
éxperienced drritation of eyes, nose and throat, mhile 50 ppm Pproduced
lesser irritation. Workers exposed +to leow vapor concentrations for
several hours repoxted +tfemporarily <Zogged visioh with rlngs around
lights; corxneal edema was observed; this effect is thought te occceur when
alir concentrations of substituted morpholines are 40 ppm oxr higher; the
symptoms usually appear at the end of the work day and clear within 3 to
4 hours after cessation of exposure, The liquid when placed into the eve
of @ rabbit caused cornesdal haziness, sloughing and irregularities of the
surface, characteristiec of severe desiccation. On the skin of a rabhbit,
the undiluted liguid produced no reaction, unlike vunsubstituted
merpholine, which is a severe skin irritant.

ILX. SBIGHS AND 3YMPTOMS
Eye, nose and throat drritation; visual aberrations; severe eéeve
irritation from splashes.

Iv. SPECIAL TESTS

None in common usage,

TREATHENT
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Remove <£from expoesure. Immediately flush eyés and skin with water. If
swallowed and the persen is conscious, imimediately administer water by
mouth and induce vomitinyg. Give artificial résuscitation if indicated.
Recovery is usually rapid and complets.

SURVEILLANCE AND PREVENTIVE CONSIDERATIONS

A GENERAL
Most zeported .effects of n-~ethylmorpholine arxe caused by its
irritant properties. Skin absorpiion is knoun to occur. It is
important that the physician become familiar with plant operating
conditions in which exposiure +to n-ethyimorpholine oceours. Those
with. skin disease may not tolerate the wearing of protective
¢lothing and those with chronic¢ respiratory disease may not tolerate
the wearing of negative pressure respirators.

B. PREPLACEMENT

Routine medical histories and rhysical exramination are not required.
Houever, the employer must scxeen employees for history of ¢ertain
medie¢al conditions {(listed helow) which might place the employee at
increased risk from nrethylmorpholine eRNOBUTXeE. Only those giving a
‘positive history of these conditions must be referred for further
medical examinations.

1. Chreonic respiratery disease -- Tn persons with impaired
pulmonary function, especially thoese with ohstructive airway
diseases, ‘the breathing of n-ethylmozrpholine might cause
egacetrbation of symptomSIQUQ feo its irritant properties.

2. Eye disease ~- n-Ethylmoxrpholine is an eve i?ritant and hss
caused c¢orneal edema in workexs.  Persons with preexisting
eye diseorders may be more susceptible to the effects of this
agent.

2. Liver disease -— Although n-Ethylmorpholine is not known as a

liver %oxin in humans, the importance of +this crgan in the
hietransformation and detoxification of foreign substances
should be considered before exposing persons with impaired
liver function.

b, Kidney disease —-- Altlough n-Ethylmorpholine is not Kknown as
a kidney toxin in humans, the impertance of this organ in the
glimination of toxric substances justifies specialk

consideration in those with impaired renal function.
C. PERIODIC EXAMINATIONS

Reutine periodic examinations are not required. However, if the
employer becomes aware of an. employee with the above listed



.

o

H

NIOSH/OSHA Draft Technical Standard
and Supporting Documentation foxr H-ETHYLMORPHOLTINE

conditions, he must =zrefer such eéemployee Ffor Further medical
examination.

VIT. REFERENCES

T American Conference of Governmental Industrial Hygienists: "n-
Ethylmorpholine,“ Documentation of the Threshold Limit Values for
Substances. in Workroom Air (3d ed., 28 printing), Cincinnati, 1974, p. 113.

2. Patty, Frank A.: Industrial Hygiene and Toxicelogy, Vol. IT -
Toxicolegy (2d ed. revised), Interscience Publishing Company; New YorX,
1963, pp. 2204-2205,

3 Dernehl, C.U.: "Health Hazards Associated with Polyurethane Foams,"
Journal of Occupational Madicine, 8:59-62, 1966.

4, Mellexrie, J. and R.A. Weale: "Miscellanea: Hazy Vision in Amine
Plant Operatives," British Journal of Industrial Medicine, 23:153~154,
1966,
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REFEREHNCES AND SCURCES
n-ETHYLMORPHOLINE

1910.93
(e) Fire and Safety
£1) Electrical - Classification based on "Fire Hazard Classification
of Chemical Vapors Relative to Explosion—proof Electrical Equip-—
ment,” H. Carhaxt et al., National Academy of Sciences, 1973,
report to U. S§. Coast Guard, report mo. CG-D~92-74, p. 31.
(£) Personal Protective Eguipment, and (h) Sanitation
Eyes: "n-Ethylmorpholine," Jefferson Cheémical Co.; Grant, "Towico-

logy of the Eves;" Carpenter, Charles and Smyth, Henry, “Chamical
Burns of the Rabbit Cornea,” Am. J. Opth., 29, 1363 - 72, 1946

Skin: "Industrial Hygiene and Toxicology;” Smyth et al. "Ranga
Finding Toxicity Data,™ J, Ind. HByg. Toxicol. 31, 60, 1949;
"Documentation of TLV™

Ingestion: ™Dogumentation of TLV;"™ Patty, "Industrial Hygiene and
Toxicology™
COMMENTS
Eyes - Classificatioen: 1 and 2
Qutput statement numbers: 9, 13
Exceptions: Statement 10 is deleted and statement 9 .is

tised to require eye protection :For all situations in-
volving potential evye erposure to n-—étlylmorpholine.
Jefferson reports that n-ethylmorpholine is a severs eye
irritant and ouerexposure results in "hazy vision as a
£film over the evye. Grant notes "applying a drop (of
undiliuted n- ethylmorphollne) to a rabbit's eye causes
the e¢ernea to become hazy in aboud five minutes and the
epithelium to slough from the surface."” The degree
of corneal injury in rabbit eyes is graded 7 on a
scale of 10 after 24 houxs. Acdcording to Smyth et al. grade 7 i
an excess of 15% solution causes less than severe 1n3ury aftey
24 hours @and that a 40% solution causes severxe ‘injury .
Since there are sufficient data on this substance to make
@ distinétion, the pure substance and solutions greater than
15% in strength are given a classification of 1. More
dilute selutions are assigned a c¢lassification of 2.
It is to be noted that anothar concentration betuesasn
15 and 40% may bBe more technically corree¢t for this differ-—
entation, but data do not presently exist to suppoxt a value
highexr than 15%.

Skin - Classification: 2
output statement numbers: 2, 7a, 8b, 17g, 17i, 20a, 21
Exceptions: See helow
Patty reports that n-ethylmorpholine, a fat soluble
amine, is absorbed through the intact skin., In tests done

on the clipped skin of {albiné) rabbits, a 24-hour applica-
tion of 9.901 ml of n-ethylmorpholine gavé a grade 1

injury ¢on a scale 0f 1 to 10. Reecording to Smyth et al.
"grade 1 indicates the least vlslble c¢apillary 1njectlon
from the undiluted chemical. The Documentation of

TLV's has the notation "skin"_aftex'the name of the
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compound, thus indicating that it is absorhead through
the skin. By analogy to n- methylmerpholine, whi¢h has a
rabbit skin penetration LD50 of 1.35 ml/kRy, and
n-aminoethylmorpholine, which has one of 0.3 ml/kg as
reported by Patty, it can be safely assumad that
n-ethylmorpholine has a ILD50 of less than 3 mlskg. The

substance 15 miscible in all proportions with water. Tt
has a vapor pressure at 20 C of 5 mm Hg and a flash point
of 90 F.

~ The c¢apability of this substance to be at least some-—
what readily alsorbed through the skin indicates that a
classification of 2 is appropriate if statements 17g and
171 are used ahd if statement &b is 1ncluded for "exrtensive™

exposures,
Ingestion -~ Classification: 2
' Qutput statement nuwbers: 20a
Exceptions: Hone

The Documentation of TLV's notes an oral rat LD50 of
1.78 grkg (1,43 ~ 2,12 g/Kg) after 14 days. TIngestion
results in "irritation of the intestinal tragt with
hemerrhage . . . and some indication of liver and Kidney
injury, clouding and congestion. The moderately tokxic
nature of the substance leads te the conclusien that
a cla551f1catlon of 2 is approprlate

SUBSTAHCE TECHNICAL GUIDELINES

The references c¢ited for this document include:
.National Fire Protection Association, "Fire Protection Guide on

So:

t.

~11.

el

L} ]

Hazaxdous Materials,™ 5th edition, 1973 (MFPR)

Jefferson Chemical Co.; "Thancot MEM Catalysi," Data Sheet and
Material Safety Dbata Sheet (Jeff)

Union Carbide Corp. Material Safety Data Sheet and "Chemicals and
Plastics - Phy51cal Propertles,' 1874 (UCC)

Kirk-0thmer, "Encyclopedia of Chemical Technology," 2nf edition,
Vol. 13, p. 667 (K-0)

urces of data items used:

1. Sygnonyms: NFPA-325M

Formula: HFPA-3Z5M

Moleculatr weight: yce

301lxng roint: uece

Specific gravity: NFPA~325M; Jeff; UCC

Vapoxr density: NFPA~-325H

Melting point: Jeff; Ute

Vapor pressure:! Jeff; UcCC

Solubility in water: Jeff; UCg _

Evaporation rate: Jeff (UCC reporis 0.65)

Appearance and odoxr: Jefsf

1. Flash peint: Jezff

Autoignition temperature: UCC

Flammable limits: Uycg

Extinguishing media: NFPA-325M; Jeff; Ueg

Spegial fire fighting procedures: Jeff; UccC

Unusual fire and explesion hazards: ADL

o R R N I B2 B PO TSP gy
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B. 1. Conditions contributing to instability: uUcc
2. Incompatibilities: UCC
3. Hazdrdous decomposition products: Jeff; UCC
L Special precautions: ADL
IIX. A, Steps 1if released or spilled: Jeff; UCC
C. Waste disposal method: Jeff; UCC; ADL
v. Miscellaneous precautiong: ADL

USE/EXPOSURE AND CONTROL DCQCUMENT

Reférences used in the preparation of this document include:

Benning, C. J. "Plastic Foams," Vol. 1, Interscience, 1960 {Benning)

Chemical Abstracts 41-50 (1947~56); 51-55 (1957~61): 56~65 (1962-66);
66~75 (1967~71; 79 (1973); 80 (1974), Chemical Abstracts Sexrvice (ca)

"n-Ethylmorpholine,"” Hazard Process Index, Hazard Entry No. 132, NIOSH~HSM-
09-73-62 (HPI) _

"n—Ethylmozrpholine," Jefferson Chemical Co., "Thancat Amine Catalysts for the
Urethane Industry, Thancat NEM Catalyst,” (Jefferson Thancat)

"n~Ethylmorpholine,” Jefferson Chemical Co., Material Safety Data Sheet:
Februaxy 3, 1972 (Jefferson MSDS)

"ry— Ethylmorphollne," Union Carbide Matérial Safety Data Sheet (Carbide MSDS)

Hawley, G. G., "The Condensed Chemical Dictionary:;™ 8&th. edition, Varn Nostrand-
Reinheold, 1971 (Hawley)

Internationsal Labour Organization, "Eneyclopedia of Occupational Health and
Safety," Geneva, 1972 (IL0)

Kixk, R., and Cthmexr, D., "Encyclopedia of Chemical Technology," Interscience,
2nd ed., 1972 (K~0)

Mark, H. F., Gaylord, N. G., Bikales, N. M., "Encyclopedia of Polymex Sgience
and Technology," Interscience, 1964 (Polymer Sci)

Patty, F. A., "Industrial Hygiene and Toxicelogy:" Vol. 11, Intersgience,
1962 (Patty)

Stanford Research Institute, "Chemical Economics Handbook,;" Menls Park,
Califoxrnia (SRI)

Wiley, R. H., ed. "Chemistry of Heterocyclic Compounds, Five-—-and-Six-
Mambezred Compounds with NHitrogen and Oxygen," Interscdience, 1962
(Nlley)

References for Syecific Uses/Exposure
K=0, HPI, CA, Polymeér S¢i, Hawley, SRI, Jefferson Thancat
Benning, HPI, CA., WNiley
CA, Jefferson Thancat, K-0
Hawley, €G3
Hauley., CRA
Hawley, CA
References for Contrel Metheds
Patty, Hawley, ILO, Jefferson Thancat, Jefferson MSDS, Carbide MSDS
RESPIRATCR TARLE DOCUMENTRTIDH
SUBSTANCE: n-Ethylmorphdline
D. 0., L. STANDARD: 20 ppm
—WARNING PROPERTIES:

)0 1 F W

Odor Threshold: BAccording to the Documentation of TLV's, in a study
with human veluntesers, at 25 ppm the ammonia odor of
n-ethylmorpheline is neticeable. The odor becomes stronger
at higher céncentrations, but olfactory fatigue occurs

Eve Irzritation Level: Grant reports the gecurrence of transient

16
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edema of the corneal epithelium in tiorkers exposed to 40 pem
or mere in air during the work day."
The Documentation of TLV's reports that eye irritation
was noted in human volunteers exposed to 100 ppm n-ethylmorpholine
for 2 1/2 minutes. ™8light if any irritation” occurred at 50 ppm.

Other Information: The Documentation of TLV's reports that nose and

threat irritation also occurred among human volunteers dxposed
to 100 ppm n-ethylmorpholine for 2 142 minutes. "Slight if any
irritation” occurzed at 50 ppm.

Evaluation of Warning Properties: Since olfactory fatigue oacurs-during

IDLH:

exposuxe to n-eéthylmorpholineg, odeor is not considered to he a good
warning property. In addition, since irritation does not definitely
eecuxr until a concentratioen which is several times greater than

the permissible exposure limit, n-ethylmorpholine is treated as

a material with poor warning properties. Gas sorbent respiratory
eguipment is not permitted. '

2000 ppm

Basis foxr IDLH Value: This IDLH is based upon the statement in the

Documentation of TLV's that t out of 6 rats died following =a
Y-hour exposure to 2000 ppm n-ethylmorpholine.

Other Toxicological Infoxmation: Vexy little information is available

LFL
VAPOR PRESSURE: 5 mm Hg at 20 dég. C.

concerning the acute inhalation toxicity of n—ethylmoxpholine.
The Documentation of TLV's notes that 1 out of 6 rats died
fellowing a 4-hour exposure to 2000 ppm n—-gthylmorpholine.
10,000 ppm

SATURATED CONGENTRATION AT 20 DEG. €.: 6600 ppm
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USE/EXPOSURE AND CONTROL DOCUMENT

Nn—-ETHYLMORPHOLINE
Principal Route

Use/Exposure
Inhalation of vapor and
skin contact with liquid
during use as catalyst
for flexible, semi-flex-

ible, and rigid polyurethane

foam production.

Inhalation of vapoxr and
skin contact with liquid
during manufacture and
distribution of
n—-ethylmorpholine and
during maintenance of
storage containers

Inhalation of vapor and
skin c¢ontact with liquid
during use in polymer
technology (as promoter
for resin surface curing,
as stabilizer for fibex
spinning solutions

Inhalation of vapor and
skin contact with ligquid
during use in the manu-
facture of vat dyes

Inhalation of vapor and
skin contact with ligquid
during use in the manu-
facture of pharmaceuticals
(used for purification

of Penicillin G)

Inhalation of vapor and
skRin contact with liquid
during use in ozxrganic
synthesis (as special
solvent, pH regulator, for
preparation of chemical
intexrmediates)

of Entry
A,B,D

A -- Inhalation
B -- Skin and eye contact resulting in

localized irritation

€C —— Ingestion
D -- SKin contact resulting in
absorption and subsequent

Currently Used

Control lMethods
Local exhaust ventilation;
rersonal protective equip-
ment (gloves, goggles,
protective clothing)

Local exhaust ventilation;
personal protective equip-
ment (gloves, goggles,
protective clothing)

Local exhaust ventilation:;
personal protective equip-
ment (gloves, goggles,
protective clothing)

Local exhaust ventilation;
personal protective equip-
ment (gloves, goggles,
protective clothing)

Local exrhaust ventilation;
personal protective equip-
ment (gloves, goggles,
protective clothing)

Local exhaust ventilation;
personal protective equip-
ment (gloves, goggles,
protective c¢lothing)
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systemic poisoning



