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The bhasie text of_nﬁhis document contains the draft technical standazd
approved hy .the Joint Review Committer of +the NIOSH/0SHAE Standards

Completion Program and the supporting documentation Ffor the substance

TETRANITROMETHANE.

The SCP draft technical standards axe Xecommehdstions to the Department of
Labor for its consideration in rulemaking and have no JTegal status until
final rules have been promulgated by that agency. This draft standazxd is
provided for your ihformation only.

The References and Sources, Respirator Table Documentation and Use/Exposure

and Control Documentation are the worxrking documents used by the varisus 3CP

working groups during the development o6f the draft techihical standard and

serve as thie technical foundation for the standard. Thé classification for
each substanceé and the regulateory statements wexre dexived following a
decision Yogic established for the various sections of the standard.
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{a) pefinitions. (1) "Permissihle exposure" means gxposure of employvees
to airborne concentrations of tetranitromsethane not in excess of 1 paxt péx
millien (ppm) (8 milligrams per cubie meter, (mgsM3)) averaged over an
eight-hour work shift (time weighted average), as stated in $ 1910.1000,
Table Z-1.

{23 "hetion level™ means one half of the permissible exposure for
tétranitromethane . N

(b Exposure determination and measuxement. (1) Each employer who has a
place of employment in which tetranitromethane is zreleased into the
workplace air shall determine if any employee may be erposed to airborne
concentrations of tetranitromethanhe at or above +the action lesvel, The
determination shall be made each time there is a change in production;
process, or cohtrel measures which could result in an inerease in airbozne
congentrations of tetranitromethane.

(2) ‘A written redord of the detérmination shall be nmade and shall contain
at least the followinyg information:

(i) Any information, observations, ax-calculatlons which may indicate
employee exposure to te%ranit;omethane;

(ii} Any measurements of tetranitromethane taken;

£iii) Any enmployee c¢ompldints of symptoms which may be attribhutahle to
exposuxre to tetranitromethaneée; and

(IV) Date of determination, woxrk being performed at the time, location

within work site, name, and social security number of eéah'.emplgyea
donsidered.

(3 If +the employer determines ‘that any employee may he exposed to
tetranitzomethane at or above the action level, the exposure of the
employee in each work operation who is ‘helieved to have the greatest
exposure shall ba measured. The exposure measurement shall he

representative of the maxzimun eight-hour time weighted averaye exposure of
the employee,

(4} T£ the exposurs measurement taKen pursuant to paragraph (b3 (3) of
this section xeveals employee 2XposuUre ta tetranitromethane at or above the
action level, the employéxr shall:

(i) TIdentify all employees who may be exposed at or above the action
level; and

(ii) Measure the enposure of the employees so identified.

(5) If an employvee exposure measurement reveals that an employee is
exposed to tetranitremethane at ox above the action level, but not above
the péermissiblé exposure, thHe exposuxe of that empleyee shall he measured
at least every two months.

(63 If an employee eRrRposure measurement reveals that an emnployee is
exposed to tetranitromethane above the permissihle exposure, the employexr
shall:

(i) Measure the eX¥posure menthly of the employee so éxposed; and

{ii? Institute vcontrol measurés as réquired by paragzraph {d) of this
section; and '

—  {iii?} Indlv1dually notify, in writing, within five days, evexy enmplovee
who is found to be exposed +to tetranitzomethane ahove +the permissible
exposure. The employee shall also he notified oFf the ¢orrective action
being taken te zedug¢e the exposure to at or bhelow the permissible exposure,

o f
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(7) If two consecutive employvee exposure measurements talien at least one
weéek apart reveal that the employee is exposed to tetranitromethane below
the action level, ifthe emplover may terminate measurement for the enployee.

(8) For puxposes of this paragraph., employee exposure is that which would
océur if the emplovee were not using a respirator.

(o) Methods of measurewent. (1) An enployee'’s sxposure shall be obtained
by any combination of long *term orx shoxt texm samples which represents the
emplovee's actual exposure averaged over an eight-hour work shift (See
Appendir B (IV) of this section).

(2) The meéthod of measurement shall have an accuracy, t¢ a confidence
lavel of 95 percent, of not less than that given in Tahle 1.

Table 1
Concentration Reguired Accuracy
Above permissible exposuxe + 25%
At or below perwmissible exyosure
and above the action level * 35%
2% or below the action lewel + 50%

1d) Compliance. (1) HNo empléyee shall be éxposed to tetranitromethane
above the permissible exposure as defined in paragraph (2)(1) of *this
section.

(23 Employee exposures to airborne concentrations of tetranitromethane
shall be controlled to at or belouw the permissible exposure by engineering
and work practice contrels.

(i) Engineering and work practice controls shall be instituted to reduce
exposures to at or below the permissible exposuze, except to the extent
that such controls are net feasible.

(idi) Wherever engineézring and woerk practice controls are not suffigient
to reduce expoesurés te at or below the permissible exposure, they shall
nonetheless be used +to reduceée exposure to the lowest level feasible and
shall be supplemented by respirators in acgordance with paragraph (d)(4) of
this section. .

(3) - Engineering contrxols. "When mechanical ventilation is used to
control exposure, measurements which deémonstrate system effedtiveness, for
example, air velocity ox static . pressurxe, shall be @made dat least svery
three months. Measurenents of system effectiveness ghall alse be made
within £ive days of any changs in production, process, or conirol which
might result in an inhcrease in airborne concentrations of

—tetranitromethane.

(4) Compliance with the permissible exposure shall not be achiesved hy
the use of respirators except: _

(i) Duxing the time period necessary to install or implement engineering
or woxK practice controls; ok
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{ii} In work situations in whiéh engineering and work praciice controls
are not feasible:; orx
(iidil) To supplement engineering and worX practice controls when such

contrels fail to reduce airborne concentrations of tetranitromethane to .at
or below the permissible @XposSura; or

(iv) For operatlons which reguire entry into tanks or clesed vessels: or

(v) In emergencies.

(53 Where respirators are needéd and pezivitted under this paragraph to
reduce employee exposure, the employe¥ +shall selec¢t and provide the
appropriate respirator from Table 2 a&nd sHall ensure that the employee uses
the respirator provided.

TABLE 2 PESPIPRTORY RPROTECTION FOR TETRRHITROMETHHHE

Vapor Concentration

5 ppm or léess Any chemical cartridge respirator with full facepiece
with cartridge providing proteciion against
tetranltvomethﬂna #

A gas mask with chin sityle or Ffront— or haek-mounted
canisier providing protection against tetranitro-
methane.*

Any supplied-air resplrator mlth a iull tfacepipce,
helmet or hood.

Eny self-contained breathing apparatus with a full

facepiece.
Greater than Seli- contalned breathing apparatus with a full facepiece
5 ppm or operated in pressure-demand or othear positive pressure
entry and mode .
aescape frxom i e T R R S R I e
unknown A combination xespirator. whicgh includes a Type € subpplied -
concentrations air respirator with a full facepiece opéerxated in pressure

demand or other positive préssure or continuous- ~flow mode
and an auriliary seélf-contained breathing apparatus

operated in préssure—demand ox othar positive pressuze mode

Fire Fighting Self~vontained breathlng apparatus with a full fadepiece
ocperated in pressure—demand or othexr positive pressire
mode .

Escape Any escape self-conatined breathing apparatus.

):} gas mask prov1d1ng protectlon agalnst tetranltromethane *

*Tetranltxomethane is a strong oxidizer -and should bhe kept away £rom
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combustible materials. Some ca;tzidgés and canisters contain activated
ehdrecoal and shall not be used for protection against tetranitromethane. Only
nori-combustible sorbéents are sallowed.

(63 Réspirators shall be approved hy the Mining Enforcement and Safety
Administration (formerly Buxeéau of Mines) ox by the MNational Institiute for
Gécupational Safaty and Health under the provisions of 30 CFR Part 11.

07y The employer shall institute a respiratory protection program in
accordance with $ 1910.134(b}, (d), (e), and (£).
(e] Fire and safety. (1) The employer shall famlllquze himself with

the 1n£ormatlon contained in the Substante Technical Guldellnes {Appendix B
of this section) for tetranitromethane.

12) Tetranitromethane shall hé stored so as not to d¢ome in contact with
hydrovarbons, alkalies and mgtals.

3 Soureces of ignition such as smoking or open flames are prohibited
where. tetranltromethane presents a fire ox explosion hazard.

(£) Personal protective eguipment. (1) Employers shall provide and
ensure that employees use impervious clothing, gloves, face shiplds (eight-
inch minimum) and other appropriate protective <c¢lothing nevessary o
prevent skin contact with solid or liguid +tetranitromethane, wheze sKin
centact may océur. Fage shields shall comply with $ 19710.133¢al)(2), {(a)H),
(a)¢{k), and (alX(s). '

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

contaminated with solid +tetranitromethane change into uncontaminated
clothing before leaving the woxrk premises. gleanad +to <zremove the
tetranitromethane, the employer shall inform the

133 Employers shall ensure that non-impervious c¢lothing which bheconmes

-contaminated with ‘tetzanitrometlane bhe removed promptly and that =any
clothing which becomes wet ‘with liguid +teétranitromethane he zremoved
immediately. Such clothing shall not be reworn until the tetranitromethane
is removed from the c¢lothing.

(4) Enployers shall provide and ensure that émployees use safety goggles
(cup-cover type dust and splash safety goggles) which comply with s
1910.133 (a)(2)-(a){6) where *thexre is any possibility of solid ox liguid
tetranitrzomethane contacting the eyes.

(5 Where there 1is any possibility that an employee's ayes may be
axposed te so0lid o ligquid tetranitromethane, employers shall provide an
eyé-wash fountain within the imnediate work area for emergency use.

{g) Spillils and disposgl. In the event that tetranitromethane is spiilled
the employer shall immediately eliminate potential sources of ignition,
provide available ventilation, and then c¢lean up the spill.

(h) Sanitation. (1) Employers shall ensure that emplovees whose sKin
hecomas contaminated with tetranitromethane promptly wash or shower with
soap or wnild detergent and water to redove any tetranitromethane £rom the
sKin.

(2) . Employers shall ensureé that employees do not sat or smoke in axeas
—Whare soliid tetranitzomethane is handled, processed or stoxed. _
(33 Employexrs shall ensure that empleyees wheo handle solid oxr liguid

tetranitromethane wash their hands thoroughly with soap or nmild detexrgent

and water before eating, smoking or using toilet facilities, _
(i) Training and information. (1) Each emplover whe has a workplace in

which tetranitromethane is present shall Keep a copy of this regulstion

—
-
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with Appendixes A, B and € at the workplace. This material shall be made
readily availahle to affected employees, _
(2) Each employer who has employees exposed te tetranitromethane above

the action level without regard te the use of zespiratozrs, oxr employees who
may have sKin <¢ontaset, or who may havé any possibility of eye contaet with

so0lid oz liquid tetranitromethane; or emvloyees uho. Hwork where
tetranitreomethane presents a fire or explosion Aazaxrd, shall annually:
ci Infoxrm affected employees of +the information contained in the

Substance Safety Data Sheet For tetranitromethane {(Appendix A of this
sectionl;

(ii) Advise affected employees as te the signs and symptoms of exposure
to tetranitromethane.
Ciidi)} Iristruct affected enmnployees Lo advise the employer of the

deveélopment of signg and symptoms of overexposure +to tetranitromethane
which are listed in Avpéndix A of thée section;i and

(iv) Provide training to ensure that enmployees understand the
precautions of safe use, emergency progedures, and +the correct use of
protective equipment relative to tetranitromethane.

(3) Medical surveillance. (1) The employexr shall provide provedures as
required by this paragraph. All medical procedures shall be performed by
or under the supervision of a physician at no ¢ost to the employee.

{2) Preplagement medical ewxaminations. The employex shall make available
to eac¢h anmployee who %5 exposed: or will be exposed, to ligquid
tetranitromethane oxr 4&dirborne concentrations cf'tetranitromethane at ox
above the action level; without regard to the use of zespiratozs, @
preplacement medical examination which must -inciude the following+

(i) A medical histery and physical examination with emphasis on the
Jungs, eyes, blood, central nervous system, Iliver and sHins;

(ii) 148" x 17" chest roentgenogram;

{iii) Fozced vital ¢apacity (FVC) and forcad expiratory volume—-one second
(FEV (1 second)) tests;

{iv) A complete bloed count to in¢lude at least red and white cell count,
a differential swear, hewmdglohid and hematocrit.

(3) Pexiodig medigal examination. The employer shall make available +to
each employee exposad to liguid tetranitromethane  or aixrborne

congentrations of tetranitzomethane at or ahove the action level, without
regard to the use of respirators, twelve months from +the date of +the
amployee’'s Ffirst expesure, and every twelve months thersafter, a periodic
maedical examination which must includé the following:

(i) A medical history and physical examination with emphasis on the
lungs, eyes, bhlood, central nerwvous system, liver and sKin;

(ii) TForced vital capacity (FVC) and forced expiratory volume—one second
(FEV {1 second)) tests;

(iii) A 14" x 17" chest roentgencgram, if rulmonazy function tests shouw
significant abnormalities 6r when other signs oz symptoms of respiratoxzy
disease occur;

(iv2 A compliete blood count to include at least red and white c¢ell count,
a differential smear, hemoglobin and hematocrit.

(4} Alternative medigal procedures, If the examining physician chooses
to uUse alternative medical specified in paxagraphs (3)(2) and (3§3(3) of
this seg¢tion, the emplover nay accept such alternative medical procedures
as meeting the reguirements of this section provided that the employex:
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{i) Ohtains a statewment from the examining physician setting forth the
alternative medical procedures, the rationale for substitutien, and
evidence that they will be equally esffaective:

(ii? Informs each exposed worker of the fact that alternativé medical
procedures to these reguired in paragraphs (33(23 =and (3){3) of +his
séction are to be made available. '

(5) Interim medical examinationh. The employer shall provide an interim
nedical examination including methemoglobin determination iox'the enployee
if the employee informs the employer of any of the signs or symptoms of
exposure to tetranitromethane which are listed in Appendiyx A or if
overexposure to tetranitromethane is suspected.

(6) Informing the phvsicisn. The employer shall provide to the physician
performing any medical examination reguired by this section the <£ollowing
information:

(i) A <copy of +this regulatien with Appendixes A, B, and C for
tetranitromethahe:

(ii} & description of the affected employee's duties as they zrelate to
his exposure te tetranitremethane;

{iii) & description of any personal protective equipmeént and respirators
regquired to be used;

{iv) The zesults of any measurements which may indicate the affected
amployvea’s éxposure;

{v) The affected employee's anticipated exposure level; &and

{(vi) ‘Upon zegquest of the physician, any availahle information from
previous medical examinations of the affected employee.

(7) Whexre a medical ehamlnatlon is required by paragraphs {3302y, {43¢3),
oxr (3j){5) of this sectlon, following such examination +the emplover shall
obtain frow the exanining physieian a written opinion which conforms with
paragraph (3J)(8) of this section.

" (8) Physician's writisn opinion. i) the physician's writtern opinion by
the exanining physician shall specifically stater

(A) Whether +he employee has any detacted medical condition which would
place the employee at inczeased rigk of wmaterial impairment of the
employee'’'s health from exposure to tetranitromethane; _

(R) Any recommended limitations upon the employee's exposure o
tetranitromethare, _including limitations upon the use of rersonal
protective eguipment and respiratoxrs; '

L) That thée employee has been informed by the rhysician of any detected
medical wonditions which reguire further medical examination or treatment,

(ii) The physic¢ian's written opinion shall not reveal specific medical
findings or diagnoses unrelated to the employee's employment.

(iii) Tha employvyer shall provide +the emplovee with a c¢opy of the
physician's written opinion.

9) Results of tests. hare a preplacement or periodic medical
examination is reduired by paragraphs (3j)(2) ox (3)(3) of +this section,
following sudh euamination the employer shall obtain from the examlnlnj

—~physician for inélusion in the employee's medicdal recoxd:

(i) R xecordlng of tha rulmonary functien tests and bhloeod coumnt:;

(ii) The 14" x 17" chest rocentgencgrzam when required, or a medically
aceceptable copy;s

3
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(iii) MWhere alternative medical procedures have been performed in
acceordance with paragraph (j)<{4) of ‘this sesction, a recording of such
alternative procedures.

€102 No eamploveea shall_be,expcsed to tetranitromethane in suech a way as
would put the employee at increaseéd risk of material dimpairment of his
health. drom such exposure. The employer shall basée this decision on any
informatien available., including the physician's writtén opinion.

¢11) No medical procedure which would be performed pursuant to paragraphs
(33L2) oxr (33(3) of this section need be performed if records of a previous
such proceduxe performed within the past six months are acceptahle *o the
examining physician.

€12) If an employee refuses any reguired medical examination, the
employer shall inform the employese oFf the possible health conseguences of
suc¢h refusal and obtain a signed statemeént Ffrom the employee indicating
that the empleoyeée understands the risk involved by refusal to be examined.

C13) The employer shall provide emergency medical treatment for any
employee injured through exposure to tetranitzomethane.
(X} Regcoxdkeeping. (1) Exposure determination. (i) The employexr shall

keep an agecurate record of all determinations regquired tTo be made pursusdaant
to paragraph (h)(1Y of this section.

(ii} This =zecoxrd shall include the written determination regquixed in
varagraph (b){2) of this section.

(iii) This zreeord shall 3¥& maintained until replaced hy a more rewent
recoxd, .

(2) Exposure measurements. (i) The eimployer shall keep an accurate
record of all measurements +taken to determine employee exposure to
tetranitromethane. _

(1) This record shall include:

{Rk) The date of measurement;

(B) Operations invelving exposure t¢ tetranitromethane whith are being
monitored;

(€) Sampling and analytical methed used and evidence of théir adcuracy;

¢B) Humber, duration, and results of samples taken; and '

(E) Name, soc¢ial security number and exposure of the employee monitored.

(iii) This 1zxecoxrd shall be maintained until replaced by a more recent
record but in ne event for less than one year,.

(3 Mechanical ventilation., {i) When mechanical ventilation is used as
an engineering control, the employer shall maintalin an accurate zecord of
the ‘measurements demenstrating the e@ffectiveness of such ventilation
required by paragraph (d)(3) of this section.

(ii) This record shall include:

(A} Date of measurement;

{B) Tyre of measurement taken;

(C) Result of measurement. _

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

(4) Emploves training and dinformation. (1) The employer shall keéep an
accurate récord of all employee *training and information required' by
paragzaph (i) ¢Ff this section. '

{ii) This recoxrd shall include:

{h) Date of training;

{B) MHame and sccial security number of enployee trained;

{C) Content oz scope of training provided.
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(iii) This xecord shall be maintained until replaced by a more recent
record.

(5) Medical surveillance. (i) The employer shall Keep an accurate
record of empleovee medical surveillance reguired by paragraph (3j) of +this
segticon. '

(1i) This record shall include:

{A) Thée name and social secuxity numbexr of the employee; _

(B) Results of +tests =rzeguired by paragzraph (j3(2) and (F)(3) of this
section and results of dny tests conducted pursuyant to paragraphs (§)Y(4) of
this section;

{(ey - Any employvee medical complaints relative to exposure to
tetranitromethane;

(D) A copy of information provided *o the physician pursuant to paragraph
C3i¥»¢63¢iid), (iii), Civys Cv), and (vi) of this section.

(E) Physician's written opinien; and

(F) A& signed statement of any refusal to be examined,

(iii) fThis rxecord shall be maintained fer the duration of and for five
yvears after termination of the employment of the affected employes.

(6) Acgess to 7records, (i) All recvords reguired to be maintained by
this section shall bhe made available upon regquest to authorized
réepresentatives ¢f thé Assistant Secretary of Labor for Occupatlonal Safety
and Health and the Director of the National Institute Ffor Occupational
Safety and Health,. '

{(ii) Each employee ox former employee shall have access to the exposuze
determination and exposure measurement xecords required to be maintained hy
this sectlon which indic¢ate his own axposure to tetranitromethane.

(iii) Employee medical records required to be maintained by this sectien

shall be made available upon written request to a physician designated by

—
-

the employee oxr Fformer smployes.

(1) Emplovee observation of meéasuremént. (1) The émployer shall give each
employee o6 his representative an opportunlty to observe any measurement of
his ewrposure to tetranitromethane which 45 conducted pursuant %o this
sec¢tion. '

123 When ohsexvation of measurement of enployee exposure to
tetranitromethane requires entry into an area where the use of personal

protective devices, ineluding respirators, is reguired, the obsetver shall

be provided with and reguired to use suech séguipment and conply with all
other applicable safety precéduras.

(3) Without interfering with the measurement, observérs shall be entitled
ot

(i} Receive an explanation of the measurement procedure.

(i) V¥isually observe all steps related +to +the measurement of the

airborne concentration of tetranitromethane that are being performed 4t the

place of exrposure; and
{142i) Record the results obtained.

NOTE: The information contained in  the following appendix for
tetranitromethane is neither dintended, by itself, to c¢reate any additional
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obligations
ohligation.

not ctheruisse imposad, nor detract froem any existing

To the extent that the information supplements this regulation

for tetranitromethane, it is advisory in nature.

APPENDIX A

SUBSTANCE SAFETY DATR SHEET
FOX TETRANITROMETHANE

I. SUBSTANCE IDENTIFICATION

A.
B.

C.

IT, HEALTH
B,

Substance: Tetranitromethane

Parmissible Erposure: 1 part of tetranitromethane per
million parts of aiz (ppm) (& miiligrams of *tetranitromethane
per cubic metex of air (mgsM3}) averaged over an eight-hour
woxrk shift. '

Appearance and Odoxr: Colorless +to pale yellpm.liquid or
solid. The vapor has a pungent odor and causes tears.

HAZARD DATA

Ways in whigh “‘the chiemical aifects youzr bedy:
Tetranitromethane can affect your body if you inhale it or if
it c¢omes in dontact with vyour éves or skin. It may also
affect your bedy if you swalleow it.

Effects of Overexposure:

1. Exposure to tetranitromethane may cause ix;itation of
the eyes, upper respiratory tract and skin. It may =lso
cause headaches, fatigue and drousiness, Affex
prolonged exposure the central nexvous systew and Theart
may he afféected and difficulf- breathing may occur.
Tetranitrometiane has been xeported +to affect the
ability of +the blood to carry oxygen. This may result
in & bluish discoloration of the skin, headache »
weakness, irritability, drowsiness, shertness of breath
and unconsciousness. _

2. Reporting Signs - and Symptoms: You should inform your
employer 1f you develop any signs or symptoms and
suspect that they are caused by exposure %o
tetranitromethansg.

IIT. EMERGEHCY FIRST AID PROCEDURES

A.

FEye Exposure: TIf solid or liguid tetraniiromethane ot strong
concantrations of tfetranitromethane vapers get dinto vyour

eyes, wash youx eyes_immediately with large amounts of water,
lifting the lower and upper lids occasionally. If irritation
is present after washing, get medical attention promptly.
contact lenses should not be worn when workKing with tThis
chemical,

Skin Exposure: If solid or ligquid tetranitromethane gets on
your skin, promptly wash the contaminated skin using soap o
mild detergent and water. If solid or. Jiquid
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tetranitzromethane pentrates through your c¢lothing, remove the
¢lothing promptly and wash the skin uaing soap o¥ mild
detergent and water. IE ir¥itation is present after washing,
get medical attention immediately.

Breathing: If you or any other petson hreathes in large
amounts of tetranitromethane move the exposed person to fresh
air at onae. If breathing has stépped, pexrform artificial
raspiration. Keep the affected person wari and at rest. Get
medical attention as socon as possible.

Suallowing: When solid or liquid tetranitzomethane has baen
swallowed and the person is conscious, give the pexson large
quantities of water immediately. Aftex the water has been
swallowed, tzy to get the pexson to vomit by having him touch
the back odf his throat with his finger. Do not make an
uncenscious verson vomit. Get medical atténtion immediately.
Rescue: Move affected person from the hazardous ERDPOSUrE.
If the exposed person has heéen overcome, noitify someone glse
and put into effect +the established energency rescue
procedures. Do not hecome a casualty yourgself. Understand
your em@&rgency rescué procedures and know the locations of
emergency rescue eguipment before the need arises.

RESPIRATORS AND PROTECTIVE CLOTHING

A.

Respirators: Respiraters are not the best way to control
exposure to tetranitromethane. <You can only be required %o
wear them for routine use 1if youxr employer is in the process
of installing controls or control measures prove inadequate.
You may be reguired +to wear zespirators for non-routine
activities é6r in amergencies. IFf respirators are woxrn, they
must have a Mining Enfoxcement and Safety Administraticn
{MESR) oxr National Institute for Occupational Safety and
Health (NIOSH} approval label. {(Cldexr respirators may have a

Bureau of Mines approval label.) For effective protoction,

respizators must £it your face and head shugly. Respirators
should not Lhe loeosened or removed in work situations whezre
there use 1is reguired. If vou c¢an smell tetranitromethane

while wWearing a respirator, the respirator is not working
corractly; go dimmediately +o fresh air, If vou experience
difficulty breathing while wearing a respirator, tell vour
enployer. -

Protective Clothing: You nmust wear appropriate protective
clothing and egquipment to prévent skin contact with selid ox
liguid tetranitromethane where skin contact may oegur.
Replace or repair impervious «clothing that has developed
leaks .

Eye Protectiorn: You must wear splash~proof safety goggles
where there is any possibility of 1liguid *etranitromethans
contacting your eyes. Tou must wear dust-resistant safety
goggles where theze is any possibility of solid

tetranitromethane contactihy your eves.

PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE
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I.

ACCESS
A

Tetranitromathane nust be stozed in tightly c¢losed containers
in & cool; well wventilated area away f£xom hydrocarbons,
alkalies, and metals.

Seurces oI ignition -such as smoking and open flames dre
prohibited whexre tetranitromethane is handled, used, ox
storad in a manher that could create a potential fire ox
explosion.

If your work clothing may have hecome céoéntamidated with solid
tetranitromethane, you must c¢hange into uncerntaminated
clothing hefore leaving the work preumises.

You must promptly remove any non-impervious clothing that
becomes contaminated with tetranitromethane and you must
immediately =zremove any ¢lothing that becomes wet with liguid
tetranitromethane. This ¢leothing must not be reworn until
the tetraniiromethane is rémoved from the ¢lething.

If your skKin becomes contaminated with tetranitromethane, you
must promptly wash or shower with soap or mild detergent and
water te remove the tetranitrzomethane from your skin.

You must not eat or smoke in areas where solid
tetranitromethane is handled; processed or stored.

If vyou ‘handle solid or liqgquid tetranitromethane, vou must
wash your hands thoroughly with scap or mild detergent and
uater before eating, smoking or using toilet facilities.

Fire extinguishers and eye flushing facilities, where
provided, must be readily available and vou should know wheze
they are and how to opérate them. '

Ask your supervisor where tetranitromethane is used in your
woxk area and for any additional safety and health rules.

TQO INFCRMATION

Each year your emplover is zreguired to inform you of the
information ¢ontained in this Substance Safety Data Sheet for
tetranitromethane, In additien, vour ampléver must instruct
you in the safe use OF tetranitromethang, emergency
procedures, and the dorrect use of protective eguipment.

Your employer is required to detexrmine whether you are beéing

exposed to tetranitromethane. You or your representative
have the right to observe employee exposure measurements and

to record the results obtained. If your employer determines
that vyou are being overexuposed, he is reguired to inform you
of the ewxposure and the actions which ‘are bheing ‘*taken to
reduce YoUr eXpPOSUXE.

Your employer is required ‘to Keep records of your exposure
and medical examinations. Your employer is required to keep
exposure data for at least one year and toc Reep medical data
during your employment, and <for a period of five Years
$ollewing vyour texmination of employment. Your employer is
reguired to make the exposure data available to you upon vour
reguest. Your employer is also required to release your

madical records to your physician upon vour written reguest.
Your employer must give you a copy of the physicians written

opinion fox any physical exanmination required hy this
standard.:
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NOTE$ Tha information contained in the follouwing appendix for
tetranitromethane is neither intended, by itself, to create any additional
obligations not ptherwise imposed, nor detract  Fron any existing
obligation. Te the extent that the information supplements this regulation

for tetrzanitromethane, it is advisory in nature.

APPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
FOR TETRANITROMNETHANE

I. PHYSICAL AND CGHEMICAL DATA
A Substance Identification
1. Synonyms: Tetan
2. Formula: C(NO2}Y
3, Molecular weight: 198
B. Physical Data

1. Boiling point (760 mm Hg): 126 ¢ {259 F)
2. Specific gravity (water = 1): 1.64

3. Vapor density (dir = 1 at boiling point of
tetranitrométhanel: 6.8
4, Melting point: 1% ¢ (57 F)
5. Vapor pressure at 20 C (68 F): 8&.4 mm Hg
6. Selubility in watezr, by weight at 20 ¢ (68 F)r Insoluble
7. Evaporation rate (butyl acetate = 1): Data hot available
8. Appearance and odox: Colorless to pale yellow liquid
or solid. The vapor has a pungent odor and dﬁgses tears,
IT. FIRE, EYPLOSION AKD REZGCTIVITY HAZARD DATHA
K. Fire
1. Hot combustible by itself but is ¢onsidered by some to bhe a
B. Reactivity
1. Conditions contributing to instability: Combhustible

organic matter wet with tetranitromethane may be highly
explosive and susceptable to initiation by rather mild

shoeks .

2. Incompatibilites: Contact with hydrocarbons, alKkalies
and metals may form explosive mistuxes.

3. Hazardous decompositien products: Toxic gases and

vapors (such as oxides of nitrogen and carbon nonoxide)
may be released in a fire involving tetranitromethane or
when tetranitrometliane dec¢omposes,

4. Special precautions: Tetranitromethane will attack some
ferms of plasiics, rubber and coatings.
IIT. SPILY, LEAK, AND DISPOSAL PROCEDURES
k. If tetranitromethane is spilled or leaked, the following
steps should he taken:
1. Remove all ignition souxges.
2. Ventilate arsa of spill ox leak.
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3. Coellect Zfoxr reclamation oxr absoxrb in vegrmiculite; dry
sand, earth or a similar material. Avoid shock and
frigtion if liquid spills on combustible matter such as
wood and paper.

Persons not wearing protective eqgquipment should be restricted
from areas of spills or leaks until cleanup has ‘been
completed. '
WHaste disposal methods: Figuid tetranitromethane may he
disposed of by absoxrbing in vermiculite, dry sand; earth or a
similazx material and disposing in a secured sanitary
landfill‘ Solid tetranitromethane may be collected in the
most convenient manner and disposed of in a secuted sanitary
land£ill. Care mhust be tTaken uhen digposing., gince
teétranitromethane is a Weak explosive.

MONITQRING AND MEASUREMENT PROCEDURES

O

EXPOSURE ABOVE THE ACTION LEVEL: HMeasurements taken for the
purpose of determining employse exposure under this .section
are best taken such that +the eight-hour exposure may bhe
determined from a single eight-hour sample or +wo Four-hour

samnples. Several shert—time interval samples (up to 30~
minutes) may alse be used to determine the average exposure
level. Rir samples should be taken in the enployvea's

breathing (air *hat would most nearly represent that inhaled
by the employee). Sanpling and analyses may be performed by
instruments such as detector tubes certified by NICSH undex
42 CFR. raxrt 84, portahle direct~reading instruments,
dosimeters, or gas and vaper adsorption tubes with subsequernt
chemical analysis. The method of measurement must determine
the concentration of tetranitromethane to plus or minus 35%.
EXPOSURE. ABOVE THE PERMISSIBLE EXPOSURE: The monitoring and

measuxements under this section should be essentially the
‘samé as described above. More than three (3) measurenments
should be takén during the work shift so that increased

genfidence may be placed in the judgement that the enmployes

‘has or has neot, in £act, heen expesed in exrcess of the

permissible _limit. Samples should be collected as described
in paragraph TIV. A. Labhoxratoxies rerforming chemical
analyses should be accredited in Industrial Hygiene Chemistry

by the American Influstrial Hygiene Association. The method

of measuremant must datermine the concentration of
tetranitromethane to plus or minus 25%.

METHODS: Methods meeting these agcuraey requirements azre
availlable from the National Technical Information Service, U.

g, pepartmenﬁ of Commerce, Springfield, Vizginia 22161 under
the title "HIOSH Analytical Methods Ffor Set @" (0rder number

XXXEIXARXEKD .

SUALIFIED PERSONS: ‘Sincg many of +the duties relating to
employee protection are dependent on the results of
monitoxring and measuring procedures, employers should assure
that the evaluation of employee g¥posures is performed by =&
competent industrial hygienist or other technically gqualified
paerson.
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v. MISCELLANEQOUS PRECAUTIONS
5. Store tetranitromethane in <tightly closed containers in a
cool, well ventilated area.
B. Employers should advise employees ©of all areas and operations

whera their exposure to tetranitromethane could occtur,
VI. COMMON OPERATIONS

Commen operations in which exrposure teo tetianitromethane may ococur
are: During its production; Zormation as a volatile dmpurity:
during +the handling of ¢rude trinitrotoluene; during its use as an
oxidiwer in sdme rovket fuels; during its producdtion; during its use
as an additive In diesél ZFuel (ebsolete); and during its use in
explosives manufacture and in laboratory use.

NOTE: The infezmation contained .in the dfolleowing appendix is neither
intended, by itself, to create any additional obligations nor otheruise
impose or detract from any eéxisling obligations and to the extent the
infermation supplements this zregulation for tetranitromethane, it is
advisory in natute. '

APPENDIX € - MEDICAL SURVEILLANCE GUIDELINES

I. ROUTE QF EXNTRY
Inhalation.
II. TOXICOLOGY

Tetranitromethane vapor is a severe irritant of the eves and respiratory
tract. The LCBO for rats was 1230 ppm for 36 minutes; effects were
lacrimation, =thinorrhed, gasping, and c¢yanosis; ‘pulmonary edema was
present at autopsy. Repeated exposure to 3.65 ppm £for 6 ienths cdaused
the death of 6942 of <the zrats; at attopsy there were signs of lung
infection following &acute pneumonitis. In 3 species of animals.,
intravenous dinjection vcaused methemoglobinemia, anemia, damage to the
central nervous system, and edemza of the lungs and liver. In workers.
various studies showed that exuposuxre caused irritation of the eves, nose,
and thrqat;_éizziness, headache; chest pain, dyspnea; and occcasionally
skin ifIrritation. tffethemoglebinenmia is stated 4o be a systemic effect
from human exposure; symptoms result from anoxia and includé c¢yanosis
evident espec¢ially in the 1lips, nose; and earlobes; other effects are
weakness, dizziness, and severe headache. Conceéntrations in excess of 1
ppm will cause lacrimation and upper respiratory irritation while 0.4 ppm
may cause mild irritation. The liguid on the skin may cause mild burns.

IIT. STGNS AND SYMPTOHMS
Irritation of eyes, nose., throat; dizziness, headache; chest pain,

dyspnea; signs of meéthemoglobinemia ihcluding cyanosis of the lips, hose,
and earlobes; skin burns; by analogy te effects caused in animals, it may



Hy

o,

TV.

VI.

NIOSH/OSHA Draft Technical Standard
and Supporting Documéntatien for TETRANITROMETHANE

cause pulmenary edema, anemia, and damage tTo the central nervous system
and liver.

SPECIAL TESTS

Determination. of methemoglobin congentration in +the blood ithen

tetranitxomethane intoxication is suspected, and at zregular intérvals
until the methemeglobin has been fully rxeduc¢éed to normal heméglobin.

TREATMENT
Remove £rom exuposure. Immediately £lush eyves with water and wash the
skin with sevap or mild detergent and water. If swallouwed and the person
is conscious, immadiately administer water orally and induce vomiting.
Give artificial resuscitation and administer oxygen if indicated.
Consideratien Sshould be given to hespitalization and observation £or the
possible delawyed onset of pulmohary edema and treatment w®ith
corticosteroids if pulmonary edema occurs. Determine methemoglohin in
blood and repeat every 3 to & hours fer 18 to 24 hours. Consideration

may be given to the intravenous afdministration of methylene blue at high
levels of methemoglobin in an attempt to accelerate the conversion of
nethemoglobin to lemoglobin; however, the use of this agent 1is
controversial due to its toxic effects.

SURVEILLANCE AND PREVENTIVE CONSIDERATIONS
A.  GENERAL

Most reported effects of tetranitromethane are c¢aused by its
irritant properties, which may ‘result in pulmonazry edema andscr

pneumonitis. Methemoglobinemia may ocdcur. It is important that the
physician become familiar with plant operating conditions inm whidh
@erposure to tetranitromethang cocours. Those with skin disease may

not tolerate the wearing of protective clothing and those with
chronic¢ rXespiratory disease may not tolerate the wearing of negative
‘pressure respirators.

B.  PREPLACEMENT

The £dllqwing nedical prodédures mnust be made available t6 each
eniployee Who is eéxnposed to tétranitromethanet

1. A complete histoxy and'physical-examination —— The purpose is
to detect preexisting conditions that might place the exposed
employee at increased risk, and to establish a baseline for
future health monitoring. Examinatien of the respiratory
tract, eves, blood, <entral nervous system, and liver should
be stressed. The sKin should be examined Ffor evidence of
chronic disorders.

2. 4™ = 17" chest »roentgenogram -- Tetzanitxomethane causes
human lung damage. Surveillance of the lungs is indicated.
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3. FVC and FEV (1 set) -— Tetranitromethane is a respiratory
irritant. Persons with impaired pulmonary function may he at
‘Ancreased risk from exposure. Feriodi¢ surveillance is

indicated,

b, A complete blood count —-- Tetranitromethane has been shown to
cause methemcglobinemia in hunans. Persons with bleood
disorxders may be at increased risk from exposure. i complete

blood count must be performed including a red cell count, a
white cell count, a differential count ¢f a stainéd smear, as
all as hemoglobin and hemateerit.

c. PERIODIC EXAMIMNATIONS

The above nmedical examinations are to bhe repeated on an annual hasis
except that an x-ray is regquired only when indicated by pulmonary .
function testing or when other signs or symptoms of respiratory
disease oc¢cur. HMethemoglohin determinations shall be rerfoxrmed if
bvererposure is suspected or signs and symptons of towxieity oceour.

VII, REFERENCES

1. Emerican Conférence of Governmental Industzial Hygisnists:
"Tetranitromeéthane," Documentation of the Thresheld ITimit values for
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254-255.

2. Hygienie Guide Beries: "Tetranitromethane," American Industrial
Hygiene Agssociation Journal, 25:513-515, 1964,

3. Patty, Frank A.: Industrial Hygiene and Togicology, Vol. TI —
Toxriceology (24 ed. revised)., Interscience Publishing Company, HNew York,
1963, pp. 2075-2076.

h. Horn, H.,¥.:  "Inhalation Toxicplogy of Tetranitromethane,"™ A.M.A.
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5, Hager; K.F.:  "Tetranitromethane," Industrial =and Engineering
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Archivés of Industrial Hygiene and Cccupational Medicine., 14:148-153, 1956.
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REFERENCES AND SOURCES
TETRANITROMETHANE
1810..1000
Personal Protective Eguipment, and; (h) Sanitation
Eye: Deichmann and Gerarde, “Toxicology o#f Drugs and Chemiecals;"
Grant, "Toxicology of the Eve;" AIHA Hygienic Guide Series
Skin: Deichmann and Gezarde, "Toxicology of Druygs and Chemicals;?
Patty, "Industrial Hygiene and Toxkicology;" Sasx, "Dangerous
Properties of Industrial Matexials:" Internatisénal Labour
Office, "Encyclopedia of Oceupational Health and Safety;"
ATHA Hygienic Guide Series; Stechex, "The Merck Index!
Ingestion: Patty, "Industrial Hygiene and Toxicology;"™ Deichmann and
Gerarde, "Toxricology of Drugs and Chemicals;"™ Sax, "Dangerous
Properties of Industrial Matexrials;" ATIHA Hygieénic Guidée Series
COMMENT _
Eve - Classification: 1 and 5
output statement numbérs: 9 and 11 combined, 13
Exceptions: Honea
Deichmann and Gerarde and the Hygienic Guide report that
"tetranitromethane is a c¢orresive chemical similar to nitrous
acid. It causes conjunctival inflammation, ulceration, and in
more severe contadts, pupillary changes and paralysis of the
eye museles, as well as savere burns.”

Grant reports that vapcrs of this compound are "very
irritating to the eyes" and for this reason it has been
proposed as & war gas.

Little information is available econcerning the
effects of eye contact with this substance. Most sources
simply sitate the vapors are highly lrrltatlng The ATHA and
Deigchmann and Gerarde, howevex, Flatly state that the sub~
stance (presumably in liguid form) is corrosive and causes
severe eye injury. Given the importance &% preventing permanent

eve damage from accidental contacts, the substance is, therefore,

assigned classifications of 1 &and 5.

Skin - Classifications: 2 and 6
Output statement numbexrs: 2, 5b, 17¢ and 21 combined, 171
and 20a
Exceptions: See below

According to the Hygienic Guide and Deic¢hmann and Gerarde,
"tetranitromethane is a corroesive chemical simila® to nitroius

acid. Skin absorxption is unlikely bhacause of .its reactivity
with skin surfaces as indicated by the formation of pigmented
aregs M

Patty notes that "skin irritation does not result from
repeated contact in man or animals,” and xuxther adds in
general that the nltroparafflns when applied to the skin,

"give no evidence of sufficient absorption to produce systemic
injuxy."

Sax, however, lists the adiute and chronic systémic effécts
by skin absorption as being of high toxic hazazrd.

The TLO says that thé polynitroparaffins are donsiderably
more toxic than the mononitroparaffins, "may be either solids
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or liguids at normal temperatures,”™ and may cause skin
irritation.
The Merck Index states "Caution: Skin and Lung Irrltant,
Highly explosive in the presence of impurities.
Tetranitromethane has a melting point of 57 degrees F
and a vapor pressure of 8.4 mm Hg at 20 degrees C. It is
inseluble in watexr and is not combustible but can explode
in contact with hydrocarbons and other combustible subhstances.
The data are somewhat contradictory concerning
the effects of skin contact. Since the most severe local
effect noted dis one of the "forxrmation of pigmented areas,"
and since there is no indication that skin absozrption talles
place readily, cla551i1catlons of 2 and 6 are concluded to be
adequate If statement 2 is used to prevent contact where it
"may oceur." Statement 21 is used hecause of the explosivity
of the substance and for the same reascn, statament 7a is not spe

Ingestion - CGlassification: 2 and 6

Dutput statement numbers: 18; 20a

Exceptions: Hong
According'to Patty, "the nitroparaffins are abksoxrbed .
from the gastrcintestinal tract. Symptoms (of inhalation)
progress te cyanosis, excltement and death at higher concentra-
tions. The raesults of pathological examinations on animals
dying from acute exposures were all similar. HNon-specifie

changes in the liver and kidney were chserved in some
animals. ™

Deichmann and @Gerarde have reported heazt and nervous
systen disorders after prolonged exposure to vapors.

Sax states of the lnhalatlon effects that this compound
"can gause pulmonary edema, mild methemoglohinemia, and fatty
degeneration of the liver and Ridneys.¥ He lists its acute
and c¢hronic systemic effects of ingestisn as being of high
toric hazaxd.

The Hygieni¢ Guide Séries says that "accidental ingestion
of the material is unlikely except through lack of assiduous
cleanliness; however, lngestlon toxiecity is c¢onsidered to
be extremely high."

The specific effects of ingestion would not appear to
have been studied. Based upcn preceding comments, however,
it e¢an be concluded that classificatioiis of 2 and § are
sufficient,

SUBSTANCE TECHNICAL GUIDELINES

The references cited for this document include:

]
-

National Fire ProtEGﬁion-Aschiation. "Fire Protec¢tion Guide on Hazardous

Materials," 5th edition, 1975 {NFPA)
Kirk-Othwerx, "Encyclopedla of Chemical Technology," 1st edition, vol. 9,

B.

430; vel. &, p. 224

Merck Index,” 8th edition, 1968 (Merck}
American Industrial Hygiene Association, Hygienic¢ Guide Series (Hyg)

Sax, H.I.

- Dangerous Preperties of Industrisl Materials (Sax)

Sources bf data items used:

1.

A,

1. Synonyms: RK-Q
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Formula: K-0

Molecgular weight: K-0

Boiling point: k-0

Specifi¢ gravity: K-0

Vapoxr density: ADL

Melting point: K-0

Vapor pressure: Hyg

Solubility in watez: K-0

Evaporation rate: Data not available
Appearance and odor: K-0

Sax, NFPA-49114, DOT

Conditions contributing to instability: K-0, Sax, NFPA-491F
Incompatibilities: NFPA-49IM, K~0
Hazardous decomposition products: ADL
Special precautions: HMerck

IT. R.

I1I, . Steps if released ox spilled: ADL

C. Waste disposal method: ADL
V. Miscellaneous precautions+t ADL
VL. Common operations: K~0, Merck
USE/EXPOSURE AMD CONTROL DOCUMENT

References used in the preparation of this decument include:

Forsten, I., "Pollution Abatement in a Munitions Plant," Environ. Sci.
Teéch., 7(9); p. 806 - 10, 1973 (NICGSH Technical Information Service
NIOSH 21221)

Hagex, K. ¥., "Tetranitromethane," Ind. Eng. Chem., 14C10), p. 2168 - 72,
1949 (Hager) )

International Labour Office, "Encyclopedia of Occupationmal Health and
Safety," Gendva, 1972 (ILD)

Rixk, R. and Othmé&r, D., "Encyclopedia of Chemical Technology," Interscience
Publishers, 15t edition, 195% (Chem Tech)

MeKetta, J..J., Jz. - editeor, "Advances in Petroleum Chemistry and Refining,"”
Vol. 10, Interscience,; 19685 (McKetta)

von Oettingen, W. F., "Peisoning,™ Saunders, 2nd edition, 1958 (von Oettingen)

Patty, F. KA., "Industrial Hygiene and Toxicology," Vol. ITI, Intérscience,
1962 (Patty)

"Tetranitromethane," American Conference of Goveérnmental Industrial Hygienists,
Hygienic Guide Series, Octébher, 1968 {(Guide)

Referenaes for Specific UsesExposure

Guide, Hager, Patty, Chem Tech, NIOSH 21221

MeKetta, Hager

IL0, Patty, Hager

Guide, Rager

Meketta;, Patty, Guide

Reiexences fox Sypecifid¢ Control Methods

Guide, ILO and von Oettingen were the references used in all the Specific
Control Methods.



1l

NLOSH/0SHA Draft Technical Standard
and Supporting Documentation for TETRANITROMETHANE

RESPIRATOR TABLE DOCUMENTATION

SUBSTANCE: Tetranitromethane

D. D. L. STAMDARD: 1 ppm
WARNING PROPERTIES:
0dor Threshoeld: Patty states that "tetranltxomethane can he recognized
hy its characteristic d¢rid hiting odor. No guantitative infoxrmation

is available, however, concerning the oder threshold of tetranltxomethar

TIrritation Level: The AIHA Hygienic¢ Guides state that “the irzritant propexrty

of tetranitromethane may sexrve as an index to the degree of exposure
which can. be tolerated because concentrations in exkcess ¢f one ppm will
cause lacrimation and upper respviratory irritation. Concentrations as
low as 0.4 ppm may cause mild irritation." Grant states that "the
vapors of tetranitromethane are very irritating to the eyes, nose,

and respirato¥y passages. It has been proposed for use as an izritant
war gas. Animals are said to shouw evidencé of irritation of the eyes
rather ¢uickly at concentrations from 3.3 to 25.2 ppm in air. For the
purposes of this standard, only full faceplece respirators are permitted

Evaluation of Warning Properties: Through its irritant effects, tetranitrzo~

IDLH:

methane can be detected below the permissible axposure limit. For the
purposes of this standard, therefore, tetranitromethane ¢ould be
treated as a material with good warning properties, and gas sorbent
fespiratory €quipment would be permitted. Since tetranitromethans is
such a strong oxidizer, only non—combustible sorbents are permitted for
in cartridges or canistexs.

5 ppn

Basis for IDLH Value: This IDLH is based upon the report in the ATHA Hygieni

Guides that “concentxatiqns above 5 ppm lay cause irreversible lung

and systewic damage.! Agtording to the Hygienic Guides, the atmospherlc
concentration whieh is immediately hazardous to life is unknown for
humans. Patty xeports that a cat exposed toe 10 ppm for 20 minutes

died within 10 days; and 5 cats exposed to 7 — 25 ppm for periods
ranging from 2 1/2 to 5 hours died within 1 to 5 hours.

Other Townicological Information: The ATHA Hygienic Guides state that

"the inhalation of tetranitromethane tauses severe irritation t¢ the
lungs and mugous membranes. Animal exposures zresulted in pulmonary
edema with ET50's (estimated time at which 50% of the animals will
not survive) of 36.3 minutes at 1230 ppm, 1.0 hour at 300 ppm
5.8 hours at 33 ppm, 6 hours per day £oxr 133 days at 6.35 ppn.
Human exposure data are limited to the Simultaneous exposure to TNT
and to the impurity (sic) tetranitromethane in munitions manufacture.
Varlous studies showed that light cases of poizoning caused
dizziness, dyspnea, pain and oppression in the cheést, associsted with.
scratchy throat, cough, burning eves ang ocodsionally skin irritation.
Prolonged exposure affects the heart and the central nexvous system."
Congerning the atmospheric concentrations immediately hazardous to
life, the Hygienic Guides state that "animal data indicate that concen-~
trations above 5 ppm may cause irreversible lung and systemic damage."
Patty reports that "a summaxry of the data on the response of
animals to inhalation of various c¢oncentrations of tetranitiomethane
appears in the table below. In all reported enrperimsnts, exposed
animals have exhibited similar symptoms, chiefly those of respiratory
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RESPONSE T0 VARIOUS CONCENTRATIONS OF

TETRAHITRONETHRHE
Concentration Duration of
Lnimals PR exposure Response
1 cat 100 20 mins. Death in 1 hour
1 ¢cat 10 20 mins. _ Death in 10 days
5 cats 7 = 25 2 172 - 5 hrs. Death in t - 5 1,2 hr.
2 cats -9 6 hzs. ® 3 Sevére irritation
2 cats 0.1 — 0.4 6 hrs. ® 2 Mild irritation
20 rats 1230 1 hour All died in 25 ~ 50 mins.
20 rats 300 1 172 hourxs All died in 40 - 90 mins.
20 rats 33 10 hrs. All died in 3 - 10 hours
19 rats 6.35 6 mons. 171 deaths
2 dogs 6.3% 5 mons. Mild symptoms
tract irritation. The f£irzst signs axe increased preening, change in
the respiratory pattern, and evidences of eye irritation follouwed by
trhinorrhea, gasping and salivation. The symptoms progress to cyanosis;
excitement, and death at higher concentrations. Methemoglohinemia
ccoured in exuposed cats. It should be noted that Sievers et al. exposed

their animals to tetranitromethane from crude trinitroteoluene and
although the concentrations recorded Ffor tetranitromethane were determin
by sampling and analysis, other unknown contaminants could have Neen
present. These investigators found that animals exvosed to 3 to 9 ppm
for 1 to 3 days developed pulmonary edema. Lower concentrations

(0.1 to 0.% ppm) prodiuced only mild irriﬁatlon Horn exposed 2 dogs
and 19 rats to 6.35 ppm for 6 hours a day, 5 days a ueek, for 6
months. Eleven of the 18 rats died in the course of the experiment
with evidence of pulmonary 1rr1tat10n, edema., and_pneumonla Bome
initial anorexia was observefl in the dogs. Repeated examinations did
not reveal anemla, Heinz bodies, methemoglobinemia, or biéechemical
disturbances.

The Documentation ¢f TLV's states that "the TLV of 1 pPR is
recommnended to prevent irritation of respiratory passages and other
toxiec effects. This may not be low endugh to prevent all irritation.

"Other zecommendations: Smyth (1956) believed 1 rpm wWas too
high; Elkins (195%) 0.5 ppm; U.S.S.R. (1967} 0.04% ppm.

LFL: Tetranitromethane is not combustible.
VAPOR PRESSURE AT 20 €¢: 8.% mm Hy
SATURATED CONCENTRATION AT 20 C: Approximately 11,100 ppm
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NIOSH/0OSHA Draft Technigal Standard
and Supporting Documentation fox TETRANITROMETHRNE

USE/EXPOSURE AND CONTROL DOCUMENT

Use/Exposure
1. Inhalstion of vapor and
sRin contact with liquid
during use in explosives
nanufacture (ingredient
with teluene, nitro-
benzene, or nitrotoluene
for liguid ewplosives;

contaminant of crude TNT)

2. Inhalation of vapor and
sRin c¢ontact with ligquid
during manufacture ang
distribution and during
maintenance of equipnént
and storage containers

3. Inhalation of vaper and
skin contact with liquid.
during use in diessl
fuels (improves cetane
number)

b, Inhalation of vapor and
skin contact with liguid
during lwhoxatory use {(as
analytical reagent for
deuble bonds; as mild
nitrating agent)

5. Inhalation of vapor and
skin contact with liguid
during use (zesearch)
in zocket propellants

A -+ Inhalation

B —~ 8kin and eye contact resultin

€ —-— Ingestion

D —— SKin contact resulting in

roisoning

TETRANITROMETHANE

Pringipal Route
cif Entry
A, B

Process enclosure;

Currently Used

Contrel Methods
Process enclosure; local
exhaust ventilation; personasa.
protective eguipment (res-—
piratory protecdtive deviges,
gloves, hody brotection,
eye protection); good pek-
sonal hygiene practice

Process enclosure; local
exhaust ventilation; personal
protective equlpment (xes-
riratory protective deviges,
gloves, body_protectlon,

eve protection); good per-—
sonal hygiene practice

Process enclosure; local
ezhaust ventilation; personal
protective eguipment (res-—
piratory protective devices,
gioves., bhody pxotectlon,

eye protectionl); good pexr~
sonal hygiene practice.

local
exhaust ventilation; personal
rrotective equipment (res-—
piratory protective deviges,
gloves, body protection,

eye protection); good pexr-
sonal hygiene practice

Process enclosure; local
exhaust ventilation; personal
protective eguipment (reg-
Piratory protective davices,
gloves, hody rrotection,

eye protec¢tion); good pexr-

sonal hygiene practice

g in localized irritation

absoxrption and subsequent systemic



