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‘The basiae %exi of this document contains the draft technical standazd

appreved by the Jeint Review Committee of the HIOSH/CSHA Standards
Completion Program and thé supporiting doécumentation Ffor the substance
DINITROTOLUENE.

The SCP draft technical standards are recommendations to the Depaxtment of

Labor for its consideration in rulemaking and have no legal status until

final xules have bheen promulgated hy that agency. This draft standard is

provided for your information only.

Thé References and Sources, Respixafor Tahle Documentation and Use/Exposure
and Control Deocumentation axé the working doceuments used by the variocus SCP

working groups during the development of the draft techhnical standard and
.serve as the technical foundation for the standard. The c¢lassification 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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- ta) Definitions. 1) "Permissible exposure" meatie exposure of eiploysés
to  airborne concentrations of dinitrotolusne neot in ‘excess of 1.5
milligrams pexr cubie meter (mgsM3) averaged over an eight-hour work shift

(timé weightéed average), as stated in % 1910.1000, Table Z-1.

(23 MAction level™ 'means one half of the permissible exposure for

‘dinitrotoeiuene.

iy,

(b) Exposure determingtion and measurement. (1) Each employer who has a
rlace of employment in which dlnltrotoluene is released into the workplace
air ghall determine ;f any employee may bLe exposed t6 airborne
concentrations of dinitrotoluene at or above ‘the action level. The
determination shall bhe made eéach time theére is a change in production,
process, oxr control measures which ¢ould result in an increase in airborne
concentrations of dinitretoluene.

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

(i) Any information, cbservations, or calciulations which may indicate
employee éxXposure to dinitrotoluenc;

(ii) Any measurements of dinitrotolueéne taken;

(iii)> Any employee complaints of symptoms which may be attributable to
exposure to dinitrotoluene; and

(IV) Date of determination, woxrk being performed at the time, location
within work site, mname, and social security number of each emplovee
considered. _

(3) TIf the employer determines +that sdny employee may he exposed to
dinitxofqluene at or above the adition level, the ekposure of the émployee
in each work operation who is helieved to have the greatest gxpesure shall
be measured. The exposure measurement shall be representative of the
maximum eight-hour time weighted average exposure of the employees.

(3) ITf the exuposure measurement taken pursuant to paragraph (h) (3) of
this section reveals employee exposure to dinitrotoluene at or above ‘the
action level, the employer shall:

(i) ZITdentify all employees whe may be exposed at or above the action
level; and ‘

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

(5) If an ehmployée exposure measurement reveals that an employee is
exposed to dinitroteluene at or above the action 1evel, hut hot above the
permissible exposure, the e=xrposure of that employae shall be measured at
least every twe months. -

(6 If an employee exposure measurement reveals that an employee is
exposed to dinitrotoluene above the permissible exposure, <the employer
shall:

{1i) Measure the exposure monthly of the emplovee so exposed; and

(ii} Imstitute <¢ontrel measures as required by paragraph (d) of this
sections and '

(iii) ZIndividually notify, in writing, within f£ive days., every employee
whe is dfound to he exposed +to dinitroetoluene above the permissible
eRposure. The employge <shall also be notified of the corrective action
being taken to reduce the exnpgsurse to at or below the permissible exposure.

(7) If two ceonsecutive dmployeé expesure measurements faken at least one
week apart reveal that the employee is exposed to dinitrotoluene below the

action level:, the employer may terminate measurement foxr tha employesa.

I
-
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(8) For purposes of this parayraph, employee exposure is that which would
eccur i1f the employee weré not u51ng 4 respirator:

(¢) Hethods of measurement. (1) An employee's exposure shall he obtained
by any combinatien of lonq term ox shert texrm samples which represents the
employee’s actual exposure averaged over an eight-hour work shift (See
Eppendix B (IV) of this section).

(2) The method of measurement shall have an accuracy, to a eonfidence

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

Table 1
Concentration. Regquired Accuracy
Above permissibhle exposure * 254
At or below permissible exposure'
and above the action level & 35%
At or below the action level + 50%
[ Compliance. €17 No. employee shall be eiposed to dinitrotoluene

above the permissible expoésure as defined in paragraph (a){1) of  +this
section. '

€2y Employee exposures +to airborne concentrations of dinitrotoluené
shall bé controlled to at ¢r below the perm1551ble |RposUre by engineering
and werk practice controls _

(i) Engineering and work practice controls shall be instituted to reduce
exposures to at or below the permiszsihle exposure, except to the extent
that such controls are not techiically feasible.

(ii) Wherever engineering and wexK practi¢e controls are not sufficient

to reduce exposures to at or below the permissible exposure, they shall

nonetheless be used +to <reduce exposure to the lowest level feasible and
shall be supplemented by respirators in a’ccordance with paragraph (2){4) of
this section.

(3) Engineering controls. When mechanical ventilation is used to
control exposure, meastursements which demonstrate system effectiveriess, for
exanple, aix velocity, statid bpressure, or air velume; shall be made at
least every three months. Measurements of system effectiveness shall also
he made within £ive days of any ¢hange in production, process, or control
which might zresult in an incxease in airborne cencentrations of
dinitrotoluene.

%) Compliance with the permissible exposure shall not be achieved by

T

the use of respirators exceépts
(i) During the time period necessary to install or implemenit engineering
or work practice controls; or '
(iil In work situations in which engineering and woxrk practice controls

are technically not feasible; or
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(iidi) Te .supplement engineering and work practice c¢entrols when such

controls £ail to reduce airhorne ¢oncentrzationsy of dinitrotolilusne to at or

helow the pexmissible axposure; or

{iv) Fox operations which require entry into tanks oxr c¢losed vessels; or

(v} In emergencies.

(5) Where respirators are needed and permitted under this paragraph to
reduce empleyee exposure, thé employer shall select and provide the
appropriate resplrator fxrom Table 2 and shall ensure that the empleyee uses
the reéespiratoer prov1ded

TABLE 2 RESPIRRTORY PROTECTIUN FOR DINITROTOLUENE

Particulate or Vapor Concentration

15 mgsM3 or less Any supplieamaiz regpirator.
Any self-cohtained breathing apparatus.

75 mgs/M3 or less Any supplied—air respiratorx with a full facepiece, helmet
or hood.

Any self-contained breathing apparatus with a full fage~

riece.
200 mg/M2 or A Type C supplied~air respirator with a full facvepiecs
less operated in pressure-demand or other positive Fressure mode

or with a full facepiece; helmet or hood operated in
continvous—-£low mode.

Greater than Self-contained hreathing apparatus with a full facepiece
200 mg/M3 ox operated in pressure-demand or other positive pressure
entry and mode.

escape from Bl T e e T T T,
‘unknown A combination respirator which includes a Type C supplied
‘¢oncentrations air respirator with a full facepiece operated in pressure

demand or othdr positive pressure oxr continuous-flow mode
and an auxlllary self-contained breathing apparatus.

ope:ated in pxessure—demand or other p051t1ve pregsure mode.

Fire Fighting Self-contained breathing apparatus with a £ull facgpiece
epexrated in pressure—demand or other positive pressure
mode .,

Escarpe ‘Any gas mask provldlng Protection against organic vapors

and particulates.

Rny escape self contalned breathlng apparatus
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(6} Respirators shall be approved by the Mining Enforcement and Safety

Administration (formerly Bureau of Mines) or by the National Institute for

Geccupational Safety and Health under the provisions of 30 CFR Paxt 11.

(7) The employer shall institute a respiratory protection program in

.acgceordance with % 19710.134¢(h3, (d), (e), and (£).

{e) Fire and safetv. (1) The employer shall familiarize ‘himsel# with

;the 1nfoxmatlon contalned in the Substance Technlcal Guidelines (Appendix B
of this section) for dinitretoluene.

£2} For the purpose of compliance uith % 1910.309, locations classmfled

85 hazmardous locations due to the presence of dinitrotoluene shall be Class

IL, Group G; for molten dlnltrotoluane shall be Class I, Group C.

(3) For +the purpose of compliance with % 1910.157, dinitroteluene is
¢lassified as a Class B fire hazard. .
(4 Foxr the purpose of compliance with % 1210.178, lovations classified

as hazardous 1ocatlons due to the présence of dinitrotoluene shall- he Glass
IT, Group G; for molten dinitrotolusne shall be Class I, Group C,

(57 Souxces of ignition such as smeking ox copen flames are prohibited
tthere dinitrotoluene presents a fire or explosion hazard.

(6) Dinitrotoluene shall be stored so as not to come in contaet with
strong oxidizers, causties, and chemically active metals such as  +tin  and
‘zinc.

(E) Personal protective egquipment. (1) Employers shall provide and
ensure that employees use iwpervieous clothlng, gloves, face shieds, (elght~
ineh minimum) and other appropriate protective <¢lothing necessary o
‘prevent any possibility of skin contact with molten dinitrotoluene. Face

shields shall comply with & 1910.133Ca)(2), (2 (W), (ad(BE), and (al)ié6).

12) Employexrs shall provide and ensure that employees usge imperviocus
clothing, gloves, face shields (eight~inch minimum} and o+ther dppropriate

‘protective clothing nacessary to prevent skih contact with dinitrotoluéns
or liquids. containing dinitrotoluene where skin contact may occur. Fage

shields shall comply with $ 1910.133¢a)(2),(a)(4), ¢a)(5), and (a)(&).

(3 Employers shall ensure that employaes whose ¢lothing may have hecome
contaminated with solid dlnltrotoluane change into uncentaminated clothlng
before leaving the work premises.

(i} Employers: shall ensure that clothing contaminated with
dinitreotoluene is placed in closed containers for storage until it ecan he
discarded or until the amployex provides for the removal of dinitroteluene
from. the clothing. If the c¢lothing is to he Iaundered oz otherulse cleaned

to remove the dinitrotoluene, the employer shall idinform the person
.pexrforming the coperation 6f the hazardous properties of dinitrotoluena.

(57 Where exposure of an employee's hody to molten dlnltrotoluene or
ligquids containiing dlnltrotoluenn may oogur, employers shall provide
facilities for gquick drenchlng of the body within the immediate work area

for emergency use,

- d——

(6) Employers shall é&nsure that non- impexvious clothing which becomes
wet with molten dinitrotoluesrie or ligquids containing dinitrotoluene bhe
removed immediately and that non~impervious c¢lothing which bhecones

‘contaminated with solid dinitrotoluene he <remeved prompitly =and such
c¢lothing shall not be réworn until the dinitretoluene is zemoved from the
¢lething.

€73 Employexrs shall rprovide and ensure that employéeas usé splash~ proof
safety goggles (cup-cover type dust and splash saféty goggles) whach comply
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with $ 1910.133(a)(2)-(a)(6) where there is any possibility of eye contact
with molten dinitrotoluene.

(g) Spills and disvosal. In the event that dinitrotoluene is spilled
the employer shall immediately eliminate potential sources of igniton,
provide available ventilation, and then clean up the spill.

(h) Sanitation. 1) Employers shall ensure that employees whose skin
becomes wet with molten dinitrotoluene or liquids containing dinitrotoluene
immediately wash or shower with soap or mild detergent and water to remove
any dinitrotoluene from the skin.

(2) Employexrs shall ensurxe that all employees subject to skin contact
with dinitroteoluene or liquids containing dinitrotoluene wash with soap or
mild detergent and water any areas of the body which may have contacted
dinitrotoluene at the end of each work day.

(3) Employers shall ensure that employees whose skin becomes
contaminated with dinitrotoluene promptly wash or shower with soap or mild
detergent and water to remove any dinitrotoluene from the skin.

(4) Employers shall ensure that employees do not eat or smoke in areas
where dinitrotoluene or liguids containing dinitrotoluene are handled,
rrocessed or stored.

(5) Employers shall ensurxe that employees who handle dinitrotoluene or
ligquids containing dinitrotoluene wash their hands thoroughly with soap or
mild detergent and water before eating, smoking or using toilet facilities.

(i) Trainin and information. (1) Each employer who has a workplace in
which dinitrotoluene is present shall keep a copy of this regulation with
Appendixes A, B and € at +the workplace. This material shall be made
readily available to affected employees.

(2) Each employer who has employees exposed to dinitrotoluene above the
action level or employees who may have skin or eye contact with
dinitrotoluene or liquids containing dinitrotoluene, or employees who work
where dinitrotoluene presents a potential fire or explosion hazard, shall
annually:

(i) Inform affected employees of the information c¢ontained in the
Substance Safety Data Sheet for dinitrotoluene (Appendix A of this
section);

(ii) Advise affected employees as to the signs and symptoms of exposure
to dinitrotoluene.
(iii) Instruct affected employees +to advise the employer of the

development of signs and symptoms of exposure to dinitrotoluene which are
listed in Appendix A of the section; and

(iv) Provide training to ensure that employees wunderstand the
precautions of safe use, emergency procedures, and the <correct use of
protective equipment relative to dinitrotoluene.

(3) Medical surveillance. (i) The employer shall provide medical
procedures as required by this paragraph. A1l medical procedures shall be
pexrformed by or under +the supervision of a physician at no cost to the
employee.

— (2) Preplacement medical examination. The employer shall make available
to each employee who is exposed, or will be exposed, to dinitrotoluene or
liquids containing dinitrotoluene or airborne concentrations of
dinitrotoluene at or above the action 1level a preplacement medical
examination which must include the following:
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i) A medical  history and physical esxamination with emphasis on the

hlood, liver., and heart;

(ii) A complete blood count to include at least red and white cell count,

a differential smear, hemoulobin and hematocrit;

(1ii) A profile of liver Funetion.

(3) Periodic medical examination. The employer shall make available to
each employes exposed to ‘dinitrotoluene or ligquids centaining
dinitrotoluene or airhorne concnetrations of dlnltrotoluene at oxr above the
actien level, without regard to the use of respiratoxs, twelve months f£rom
the date of the employee's f£irst exposure, and every téelve months

'thexeafter, a periodiec mediecal ewamination which mnmust inc¢lude the
follouing:

(i) A medical history and physical examination with emphasis on the

‘blood, liver, and heart;

(ii) A complete blood count to include at least zed and white cell count.
a differential smeax. hemoglobln and ‘hematocxit;

{(iii) A profile of liver function. _

(#) Alternative mediecal procedures. I£ the examining physic¢ian chooses
to use alternative medical procedures to those specified in paragraphs
€j3)02) and (j)(3) of this section, the employer may accept such alternative

medical procedures as meeting the requirements of +this section provided

that the employer:

(i) Obtains a statement from the ewamining physician setting forth the
altexnative medical procedures, the zrationale £ox substitution, and
evidence that they-mill be equally effective:

(ii) ZInforms each euposed wWorker of the Ffact that alternative medical
procedures to these required in parxragraphs (3)(2) and (33(3) of this
gsecition are to be made available.

(5) Interim medical emxaminaticon. The emplover zhall provide an interim
medical examination including methemoglobin determlnatlon for the employee
‘if +the employee infeorms the employer of any of the slgns or symptoms of
exposure to dinitrotoluene which are listed in Appendix R which the
employee suspects are caused by exposure to dinitxotoluene, _

(6) Informing the physigian. The empleoyer shall previde to the

_physician prexrforming any medical examination required hy this gectlion the

L]
-~

following information:

(i) A ©ceopy of this regulation with appendires &, B, and € for
dlnltxotoluene.

(ii) A description of the affected employvee's duties as they relate to
his exnposure to dinitrotoluens; _

(iii} A description of any personal protective equipment and respirators
required to ke used:;

(iv) The results of any measurements which mnay indicate the affected
employes’s eRposSure;

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

(vi) Upon Zrequest of +the physician, any available infoxrmation from
previous medical examinations of the affected employee.

(7) Where a medical examination is reguired hy paragzaphs (33C22, (3303,
or (j3{(5) of this section, following such esxamination the employer shall
obtain from the examining physician a written opinion which conforms wiht
paragraph (j)(8) of this saection,
specifically stating:
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(A} HWhether the employee hazs any detected medical dondition whieh would
Place the employee at dincreased risk of nmaterial impairment oFf +the

employee's health from exposure to dinitrotoluene or would directly ox

indirectly aggravate any detectad wedical conditioén;

(R} Any recomménded limitations upen +the employea's exposure to
dinitrotoluene, including limitatiqns upon the use of vexsonal protective
sguipment and respirators;

(€} That the employee has been informed by the physician of any detected

medical conditions which require further medical examination or treatment.

(8) Physician's written opinion. i} +thHe physician's written opinion
shall be a ‘signed statment by the examining physician
(ii) The physicisn's writtan opinion shall not zeveal specific medical

£findings oxr diagnoses unrelated to exposure to dinitroteluesne.

(i3} The employer shall provide +the employee with a copy of the
physician’s written opinion.
- (9) Results of tests. Where a preplacement or periecdic medical
examination is regquired by paragraphs (§30(2) or (143(3) of +this section,
following such exramination +the employer shall obtain froim the examining

physician:

(1 A recording of +the zesults of the Bblood tests and liver function
tests; '

(ii} Where alternative medi¢al procedures have been perfoxmed in
accordance with paragraph (3)(8) of ‘this section, a recording of such.
alternative procedures.

(10) Ho employese shall be exposed to dinitrotoluene in such a way as
would put the employee at increased risk of material impairment of his

‘health from such exposuze., This determination may be based on the

physician's written opinion.

€11) He medical procedure which would he parformed pursuant te paragraphs
€3202) or (j¥(t3) of this section need he performed if records of a previous
such procedure performed within the past six months are acceptahble to the

-examining physician.

(12) If an employee refuses any required medical examination, the
employer shall inform the employee of the possible healtlhh <consegquences of
such redfusal and obtain a signed statement from the employee indicating
that the employee understands the risk involved by refusal to be exanined.

(13) The employer shall provide emexgency medical treatment for any
employee injﬂxed through expesure to dinitrotoluens.

(K} Recordkeeping. (1) Euposure determination. ' (i) The employer shall

keep an accurate recoxd of all determinations reguized to he made . Pursuant
“to paragraph (b)(1) of this section.

(ii) This reécord shall include the uritten determination required in

paragraph (b)(2) of this section.

(iii) This <record shall be maintained until replaced by a more recent
recoxd. _ _
{(2) Expesure measuremenis. {i) The employer shall keep an accurate

record of all measurements taken to determine emplovee exposure to

‘dinitrotoluene.

{ii) This record shall inc¢lude:
(L) The date of measurement;
(B) Operations involwving exposure to dinitrotoluene which are being

‘monitored;
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(C) Sampling arid analytical method used and sevidence of their ACCULXACY;
(D) Nuwherxr, duration, and results of samples taken; and

(E) Namé, social security number and exposure of the employee monitored.
(iii) This <record shall be maintained until replaced by a more recent

record hut in no event for less than one year:

(3) Mechanical ventllatlon (i} When mec¢hanical ventilation is used as

an engineering control, the employex shall wmaintain an accurate recoxrd of
the measurements demonstrating the effectivaness of such ventilation

required by paragraph (d)(3) of this section.

(i) This ree¢cord shall include:

tA) Date of measuremént;

(B) Tyve of measurement takeén;

(¢) Result of measurement.

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

{4) Emplovee _ training and information. (i’ The employer shall Keep an

accurate record of all employee training and dnformation reguired by
paragraph (1) of this section.

(ii) This record shall include:

(B} Date of training;

(B) Name and social sec¢urity numbher of employvee trained:

(C) Content d¢r scope of training provided.

(iii)} This <record shall be maintained until revlaced by a more recent

regord.,

{5) Medical surveillance. _ {i) The eémployer shall keep an acﬁuraﬁe

record of employee medical surveillanee regquired by paragraph (j) of this
section.

(ii) This re¢ord shall include:
(A) The namé and social security number of the-amployee; _
(B} Results of tests required by paragraph (3i)(2) and (3)(3) of this

section and results of any tests conducted pursuant te paragraphs (3j){4) of
this secgtion;

(CcY Any smplovee medical complaints relative to enposure to

dinitrotoluene;

(D} A ¢opy of information provided to the physician pursuant to paragraph

(33C63Ciiy, (iiid, (iv), (v}, and {(vi) of this section.

(E)} Physician's written opinion; and
(F) B signed statement of any refusal to be exramined.
(3440 Thls re¢gord shall be malntalned £for the duratlon of and for five

years aftexr termination of the employment of the affected employee.

(6) DReocess to records. (1) All records zequired to bhe maintained hy

this ‘section shall he 1iafie avidilable vupeon reguest to authoriged
representatives of the Assistant Secretary of Labor for Occupational Safety
and Health and the Directoxr of +the Hational Institute fox Occupational
Safety and Heslth.

€ii) Each employvee ox former employee shall have access to the exrposure

detezmination and exposure measurement recoxrds regquired to be maintained by

=—this section which indicate his own exposure to dinitrotolusans.

o

{114 Employee medical recvords required to he maintained by this seg¢gtion

shall be made available upon written reguest to a physician <designated by
‘the employee or formexr employee.
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(1) Emplovee observation of measurement. (3} The employer shall give each

3employee or his representative an opportunity to observe any measuremant of
his ekposuze to dinitrotoluene which is conducted pursuant to this segtioen.

(2) WWhen observation  of neasurement of employse exposure to
dinitrotoluene rasguires entiy ihto an area where +the use -of pexrsonal

protective devices, including respirators, is reguired, the observer shall

be provided with and requiréd to use such eduipment and comply with all

other applicableé safety procedures.

{3) uWithout interferinyg with the measurement, observers 5hall be entitled
to:

(i) Receive an explanatlon of the measurement procedure.

(ii) Visually observe all steps zrelated +to +the wméeasurement of ithe

'airboxne concentration of dinitrotoluene that are being pexrformed at the

BE

place of exposure; and

(iii) Record the results obtained. -

HOTE: The information contained in the following appendixes is advisory
in nature and is not intended, by ‘itself, +to create any additional
obllgatlons net otherwise imposed or detract From any existing

obligation.

RPPENDIX A

SUBSTANCE SRFETY DATA SHEET
FOR DINITROTOLUEHE
I. SUBSTANCE-IDENTITICRTIOH _

A, Substance: Dinitrotoluene _

B. Permissible Exposure: 1.5 milligrams of dinitrotoluene per
cubi¢ meter of air (mysM3) averaged over an eight-hour work
shift.

c. Appearance and Odor: Orange-yellow solid (sometimes shinped
molten in tank cars) with a chsracteristic odor

IT. HEALTH HAZARD DARTA

A. Mays in which the chemical affects your body: Dinitrotolusne
can: affect your body if vou inhale it or 4if it comes in
contact with your eves ox sKin or if you swallow it. It is
readlly abserbed through vour skin. Even a small amount
absoxbed from the c¢lothes ¢6r shoes may cause toxric symptons.

B. Effects of OQverexposure: _

1. Short-term Exposure: Dinitrotoluene affects the ability
of blood to Carxry OHRYUEN normally. ‘A hluish
discoloration of the skin may occcur with headache,
irritability, dizziness, weaknéss, nausea, vomiting,
shortness of breath, drowsiness and unconsceiousness. If
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treatment is not given promptly, death may occur. The
onset of symptoms may Dbe delayed. The ingestion of
alcohol may c¢ause incréased suscéeptibility +to . the
effects of dinitrotoluene.

2. Loéng~term Exposure: Rapeated or pzolonged exposure to
dinitrotoluens may cause anemia and jaundice.

3. Repoxrting Signs and Symptoms: You should infoxrm your
employer if vyou develop any signs or symptoms and
suspect that they are caused by exposure to
dinitrotoluene.

.III. EMERGENCY FIRST AID PROCEDURES

k.

Eve Exposuzre? ITf dinmitrotoluene or liguids gontaining
dinitrotoluene get into your eyes, wash your eyes immediately
with lazge amounts of water, lifting the lower and uppex dids
occasionally. Get medical attention 1mmedlately TE molten
dinitretoluene gets into vour eyes, IFlush your eyes
immediately with larxge amounts of wWataer to remove heat. Get
medical attention immediately. Contacdt lenses should not be
worn wlen working with this ¢hemical.

5kin Exposure: If dinitrotoluene or liguids containing
dinitrotoluene get on your skin, immediately wash the

contaminated skin using scap or mild detergent and water. If

dinitrotoluene or liguids containing dinitrotoluene penetrate
through your clothing, remove the cleothing immadiately and
wash the skin using soap or mild detergent and water. Get
medieal attention immediately. If molten dinitrotoluene gets
on your skin, dimmediately £lush the skin with water to remove.
heat. Wash the skin with seap or mild detergent and waterx.
Get meddical attention immediately.

Breathing: I+ you or any other person breathes in large

amounts of dinitrotoluene move the exposed person to fresh
aiz at once. If breathlng has stopyed, perform artifidial
respiration. Keep the afféacted person warm and at rest. Gat
nadical attention as soen as possible.
Swallowing: When dinitrotoluene has heen swallowed, give the
pexrson large guantities of water immediately. After the
water has Dbeen swallowed, try to get the pexson to vomit hy
having him touch the back of his throat with his $inger. Do
net make an unconscious person vomit. Get medical attention

immediately,

Rescue: Hove affected pexson £rom the hazardous eénxposure.

I£ the exposed person has been overxcome, notify soméone else
and put into effect +the established emergency rescue

procedures. Do not become a casualty yourself, Undexrstand

your emergency rescue procedures and know the locations of

the eguipment before the need arises.

IvV. RESPIRATORS AND PROTECTIVE CLOTHLNG

A,

Respirators: Respirators are not ‘the best way to ¢control

exposure to dinitrotoluene. You c¢an only be xQQuired to wear

them .fer routine ‘use if your employer is in the progess of
installing centrols ox c¢ontrol wmeasures prove inadeguate.

You may be required +to uwear respiraters foxr non-routine
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activities or in eémergencies. If respiratoxs are worn, ‘they

wust have =& Mining Enforcement and Safety ARdministration

(MESA) or National Institute for Occecupational §Safety and

Health (NIOSH) approval label. (0lder réspirators may have a

Buraau of Mines approval lahel.) For effective protection,
respiratots must fit your face and head snugly. ZRespirators

should not be loosened ox removed in work situations uhere

there use is required. TIf you can siell dinitrotoluene while

wearing a resplirator; the respirator is not working

correctly: go immediately to fresh air. If you expériénce
difficulty breathing while wearing a réspirator, tell your
amplover.

Protective Clothing: You must wear dimpervious c¢lothing,

gloves; face shield oxr other appropriate protective clothing

toe prevent any possibility of skin contact w;th melten
dinitrotoluene. You must wear impervious c¢leothing, gloves,
face shield oxr other appropriate protective ¢lothing to
prevent repeated or prolonged skin gontact with

dinitrotoluéne or ligquids containing dihitretoluena., Replace

or repair impexrvious c¢lothing that has developed leaks.

Eye Protsction: You must wear splash-proof safety goggles

whe:e there is any possibility.of skin gcontact with molten
dinitrotoluene.

PRECAUTIONS FOR SAFE USE, HAMDLING AND STORAGE
Dinitzotoluene may he detonated under strong confinement by

shock f£rom high explosives and may detonate if involved in a
Eire,

Dinitrotoeluene must be stored in tightly ¢losed containers in

& cool, well ventilated area away £rom  heat, strong

oridizers, caustics,. and chemically active metals such as tin

and zing,

Sources of ignition such as smoking and open flames are
prohibited wheraver dinitroteluene is handled, used or stored
in a manner that could create a potential fire oxr explosion
hazard,

If yeur woxk e¢lothing may have bscome contaminated with solid
dinitroteluene, you must change into uncontaminated clothing
before leaving the work premises.

You must immediately remeve any non-— 1mperv1ous clothlng that
becomes met with molten dinitrotoluene o liguids contaihing

dinitzotoluene and you must promptly remove any non-
impervious ¢lothing that hecomés contaminated with
dinitrotoluenea. This clothing must not be reworn until the

dinitrotoluene is removed f£xrom the clothing,

If your skin becomes wet with molten dinitrotoluene or
liguids containing dinitrotoluene, you must immediately wash
or shower with soap or mild detergent and water Lo réamove the
dlnltzotoluene from your skin.

If vyour skin becomes Eontaminated with dinitrotoluene, you
must promptly wash or shower with soap or mild detergent and

uater to remove the dinitrotoeluene from your sKin.
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I you =are subject to skin contact with dinitreteluene,

frolten dinitrotoluene or liguids containing dinitrotoluene at
the end of each worK day you must wash with soap oxr mild
detergent and water any areas of your hody that may have
contacted dinitrotoluene.

You must not eat or smoke in areas where dinitrotoluene or

ligquids gcontaining dinitroteluene are handled, processed oz
stoxed,
If you handle dinitrotoluene or liquids c¢ontaining

dinitrotoluene, yo6u must wash your hand thoroughly with soap

o¥ iild detergent and water before eating, smoling or using
toilet facilities. '

Fire extinguishers and quick drenching facilities, where
provided, must be zeadily available and you should Knouw uhere

they are and how to operate them.
Ask your supervisor where dinitrotolueneg it used in your work

area and fer any additicenal safety and health ruleg
TO INFORMATION

ach year your employer is reguired to inform yvou of the
1n£oxmatlon contained in this Substance Safety Data Sheeat for
dinitrotoluene. In_add;tlon, your employer must instruct vou
in the safe use of dinitrotoluene, emergency procedures, and
the coxrect use of protective egquipment.
Your ‘employer is required to determiné whether vou are being

exposed to dinitrotoluene. You or your representative have
the right +fo observe employee exposure measurements and to
record the resulis obtained. Tf ‘your employer determines

that you are being overexposed, he is required to inform you
of the exposure and the actiens whieh are heing taken ‘to
reduce your exposuzre.

Your employer is ‘reguired to heep records of your exposure
and medical examinations. Your employer is required to Keep
exposure data for at léast cne year and to keep medical data
during your employment, and <for a period of five years
£o0llowing your termination of employment. Youxr employer is
required to make the exposure data available to you upon your
request. Your employer 1s alse zreéguired to release your
medical records to your physiecian upon your written réquest.
Your employex must give you a dopy of the physicians written

opinion for any physical examination reguired by this

standaxd.

APPENDIX B

SUBSTANCE TECHKICAL GUIDELINES
FOR DINITROTOLUENE
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I, ‘PHYSICAL AND CHEMICAL DATR
A. Substance Identification

1.
2.
3.

Synonyms : 2 ,4-dinitrotoluene; DT
Fermula: 2,4-(HOZ212C6H3ICH3

Melegular weight: 182 .1

B. ~ Physical data

1.

o

Boiling point (760 mwmm Hgl): Slow decomposition at 250 C
{482 F); self-sustained decomposition at 270 ¢ (518 F)
Specific gravity (water = 1)yr Solid: 1.52; Liguid: 1.32
Vapor density (air = 1 at boiling point of _
dinitrotoluenel: Mot applicable (toe high boiling)
Melting point: 70 € (158 F)

Vapoer pressure alt 20 ¢ (68 F): 1 mm Hg

Solubility in watex, % by weight at 20 C (68 F)y: 0.03
Evaporation rate (buty acetate = 1): Not applicable
Aprearance and odor: Orange-yellow solid (sometimes
shipped molten in tank caxrs) miﬁh a characteristic odor

II.  FIRE, EXPLOSION AND REACTIVITY HAZARD DATA

R. Fire
1.
2.
3.

G

Flash point: 206.7 € (404 ¥) (closed cup)d

Autoignition temperature: Data not available

Impact sensitivity (minimum £all of a 2 Ry weight to
cause at least ohe euwplosion in ten trials): Greatex
than 100 centimeters

Flammable limits in air; % hy volume: Kot available
Extinguishing media* Water, dry chemical, carbon dioride
Special Fire-fighting procedures: Do not use a solid
stream of water since a stream will scatter and spread
the fize. Use water sprayv to cool ¢ontainers exposed to
a fire. Fires invelving dinitrotoluene should bhe fought
from an ‘explosion-resistant location because of the
possibility of ‘detonation of dinitrotoluene. In
advanced or massive fires, the area should he evacuated.
Unusual d£ire and explosion hazaxds: Dinitrotoluane may
be detonated only by a strong initiatox. All ‘ignition
sources must be contrelled where dinitroteluene i& uséad,
handled or stored in a wanner that could create a
potential £ire or explosion hazard. It undergoes a
self-sustaining degompostion and may burst containers
when heated above 270 € (518 F). Fires involving
dinitrotoluene form dense black smoke.

For purposes of complying with 29 CFR 1910.309, the

classification of hazardous locations as described in
Rrticile 500 of the National Electrice Code Zfor
dinitroteluene shall be Class II, Group G; <£or molten
dinitzeteluene shall be Class Iy, Group C.

B. Roactivity

1.

2.

Conditions c¢ontributing to instability:s Temperatures
albove 250 C (482 F). _

Incompatihilites: Contact with strong oxidizers may
cause Ffires and explosion. Contact wuwith caustics and



[

NIOSH/QSHA Draft Technicsl Standard
and Supporting Documentation for DIHITROTOLUENE

themically active metals such as tin or zind may causeé
evolutien of heat and increass in pressure.

3. Hazmardous decemposition produets: Teoxric gases and
vapors (such as oxides of nitrogen and carbon mondxide)
may be released in a fire involving dinitrotoluene.

. Spevial precautions: Ligquid dinitrotoluene will attack

some forms of plastics, rubber and coatings.

ITL. SPILL AND DISPOSAL PROCEDURES

A.

If dinitrotoluene is spilled, the following steps should be
taken:

1. Remove all ignition sources.

2. Ventilate area of spill.

3. For small quantities, sweéep onto paper or other suitable
material and burn in a suitable combustion chamber which
allowus burning 4in an uncenfined condition and is
equipped wWith an apprepriate effluent was c¢leaning
device. Large guantities may be reéclaimed; homever, if

this is not practical, dissolve in fuel oil and atomize
in a suitakle combustion chambex equippeéd with an
appropriaté effluent gas cleaning davice.

Y. Tf in the molten form, allow to c¢ool and selidify and

treat as in (31 above.

B.

a.

Pexrsons not wearing protective eguipment should be restricted

from areas of spills until cleanup has been completed.

Waste disposal methods: Dinitrobenzene may be disposed of:

1. By making pachkages of dinitrotoluene in papexr or other
flammable matexial and burning i® a suitablé cdmbustion
chamber which alleows burning in an untoenfined condition
and 1is eguipped with an approepriate effluent gas
¢leaning device. ' _

2. By dissolving dinitrotoluene in fuel o0il and atomizing
in a suitable combustion c¢hamber eguipped with an
appropriate effluent gas c¢leaning device.

IV, MONITORING AMD MEASUREMENT PROCEDURES

A.

EXPFQOSURE ABOVE THE ACTION LEVEL: Measurements taken for the
purpese of determining eémployee exposurxe under this section
are hest taken such that the auera;e eight-hour exposure nay
be deterxmined from a single eight-houx sample or two four-
hour samplés. Several shert time interval samples (up to 30
minutes) may alsoc be used to determine the average _ewposure

Jevel. Air  samples should he ‘takén in the employee's

breathing zone (air that would most nearly represent that
inhaled by +the ewmployvee). Sampling and analyses may be
performed by instruments such as detector tubes certified hy
NIOoSH undex Yz CFR part 84, portable direct-reading
instruments, dosimeters, or gas and vapor adsoxrption tubes
with subsequent chemical analyses. The method of measurement
must detexmine the concentration of dinitrotoluene to plus ox
minus 35%,

EXPOSURE RBOVE THE PERMISSIBLE EXZPOSURE: The monitoring and
measurements ulider this section should be essentially the
same as described under paragraph IV. A. Labozratories
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performing «c¢hemical analyses sghould be accredited in
Industrxial Hygiene Chemistry by the Amezxican TIndustrial
Hygiehe Association. The nmethed oF measurement nust

detexrmine the concentration of dlnltrotoluene to plus or
minus 25%.

G, " METHODS: Methods meeting these accuracy requirements axe
available £xom the National Technical Information Sexvice, U.
$. Department of Cowmerce, Springfield., Virginia 22161 under
ﬁhe title "NIOSH Analytical Metheds for Set P" (Order number
HEZXXXRXXR) .

D. QUALIFILED PERSONS: Since many of the duties relating to
employee protection axe dependent on the results of

monitoring and measuring procedures, employers should assure
that the evaluation of smployee euposures is performed by a
competent industrial ‘hygienist or other technically qualified

_ person.
V. MISCELLANEOUS PRECAUTIOMS
R, Store dinitrotoluene in tightly ¢losed containers in a cool,
well ventilated &area.
B. Hhen melting dinitrxotoluene, you should not heat it above 100
€ (212 F) because of danger of rapid decompesition.
c. Employers should advise employses of all areas and operations
where exposurze to dlnltrotoluene cgould ocdéur.
vI. CDHNQH OPERRTIOHS
Common opexations in which exposure to dinitrotoluene is likely to
o¢eur are: During its production; during its use as an intermediate

in  the manufacture of explosives, dyes and isocyanates for urethane
Polymers; and during its use in organic synthesis.

APPENDIX C - MEDICAL SURVEILLANCE GUIDELINES

ROUTE. OF ENTRY

Inhalation; &Rin absorption.

IT. TOXICOLOGY
Dinitrotoluene ahsorption, whetheéxr From inhalation ofF the vwvapor or
absorption of the solid through skin, causes anoxia due to the formation
of methemoglobin; jaundice axd anemia Rhave heen reported. Signs and

o

re -

sympioms of overexposure are due to the loss of oxygen-c¢arrying capacity
of the hlcod. Rapid absoxption through the intact skin is frequently the

main route of entxy. The onset of symptoms of methemoglobinemia is often
insidious, and may be delayved foxr up to 4 hours; headache is commonly the
first symptom and may Deconme gquite intense as the severity of
methemoglobinemia progresses., Cyanosis develops early in the couxse of
intoxication, first in the lips, the nose, and the ear lobes, and is
often  recognizad by fellow Horkers. Cyanosis oceurs when the
methemoglobin concentration is 15 percent oxr more. The individual way

feel well, have no complaints, and may insist that nothing is wrong until
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the methemoglobin concentrations approachés approwimately 40 percent. At
methemoglobin concentrations of over 40 percent there usually is wealness
and dizziness; up to 70 percent coneentration there may be ataxia,
dyspnea on mild exertion, tachycardia, nausea, vomiting, and drowsiness.
Ingestion of alcochol is zrepexrted +to aggravate +the towic effects of
dinitrotoluene,

I. STGNS AND SYMPTOMS

Signg of anoxiada with cyanoesis; anemia, jaundice.

Iv. SPEGIARL TESTS
Determination of methemoglobin concentration in the blood when
dinitrotoluene intoxication is suspected, and at regular intervals until
the me themoglobin has been fully zreduced te normal heméglobin.

VI.

Detgrmination ¢f dinitrotoluene in the uriné; urinaty excretion of
dinitrxotoluene in excess of 25 mgrsliter of urine indicates significant:
absorption. '

TREATMENT
Remove from exposure. TIf swallowed and the pexson is_cqnscious, induce
vomiting. Give artifieial resuscitation i indicated. Any

dinitroteoluend on. the bedy must he removed. Immediately remove all
contaminated cliothing, inc¢luding shées, and wash antirée Dody with plenty
of soap or wmild detergent and watexr. Scrub hands. Shampoo hair and
scalp. Clean finger and toe nails. Clean nostrils and ear c¢anals. Give
oxygen and confine to bed. In case of eye splashes, f£lush wifh water,
Determine methemoglobin in blood and repeat every 3 to 6 hours for 18 to
24 hours. Repeat showers and skin cleansing if methemoglebin appears to
rise after 3 to U4 hours. Consideration may be given to the intravenocus
administration of methylene blue at high levels of methemoglobin in an
attempt to accelerate the conversion of methemoglelin *o hemoglobing
houwever, the use of this agent is controversial due to its tomic effects.

SURVEILLANCE AND PREVENTIVE CONSTIDERATIONS
A. GENERAL

Mest reported effects of dinitrotoluene are caused by its capacity
to produce ancxria due to formation of methemoglobin. It zreadily
penetrates shoes, c¢lothing, and leather gloves, so that a small arxea
of contamination on clothing or gloves will produge evidence of
poisoning if left in contagt with the skin fox sevexal hours since
skin absorpition may be the majer route of entry.. It 4is .dinportant
that the physician become familiar with plant operating <¢onditions
in which ewposure to dinitrotoluensa ogours. Those with skin disease
may not ‘tolerate. the uearing of protective c¢lothing and these with
chronic respiratory disease may net tolerate the wearing of negative
pressure respirators.
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{ B. PREPLACEMENT
" The following medical procvedures must be made available to each
{ emplovee whe is exposed to dinitrotoluene:
- 1. 1 complete history ané physical examination —~- The purpose is
{ to detect preexisting conditions that might place the exposed
employee at increased rigk, and te astalilish a haseline for
- future health menitering. Exvamination of the bloeod, liver,
L and cardiovascular system should be stressed,
- 2. ‘A complete blood count -—- Dinitrotoluene has been shown to
t tause methemoglobinemia. Those with blood disordexs may be
at dincreased rislh, A complete Blood count must be performed
. in¢luding a red cell count, a uwhite cell count; a.
{ differential count of a stained smeaxr, as well as heimoglebin
and hewateocrit. Ohserve for Heinz hodies.
£ 3. Liver dfunction tests -- Since liver damage has been observed
in hHumans exposed +to dinitxoteluene, a profile of Iliver
. function shall be obtained by using a medic¢ally acceptnhle
f array of biochemical tests.
) €., PERIODIC EXAMINATIONS
The above medical éexaminations are to he repeated eon an annual
) hasis. Methemoglobin determinations. shall he performed at any time
4 gvereyposure is suspected or signs and symptoms of toxicity occuz.
. VII.  REFERENCES
1. American Conference of Governméntal Industrial Hygienists:
N "Dinitrotoluene,”™ Documentation of the Threshold Limit Values for
| Substances .in Workroeom Air (3d ed., 2d printing), Cineinnati, 1974, pp. 93-
94,
¢ 2. Manufacturing Chemists Association, Inc.: Chemical Safety Data Sheet
8D-93; Dinitroteluenes, Washington, D.C., 1966, pp. 5-6, 14-15
£ 3. Patty, Frank A.: Industrial Hygiene and Toxidology, Vol. II -
Toxidology (24 ed, revised), Interscience Publishing Company, New York,
) 1963, pp. 2105-2121, 2130-2131.
¢
&, ven Oettingen, W.F. The Aromatic Amino and Hitrq Ceoempoinds, Their
. Toxicity and Potential Dangers, U.5. Public¢ Health Service Bulletin Xs.
: 471, U.S. Government Printing Office, Washingtoen, D.C., 1941, pp. 108-171.
: 5, Linch; A.L.: "Biological TtMonitoring £or Industrial Exposure to
{ Cyanogenic Aromatic Nit¥e and Amino Compounds,” American Industriasl

Hygiene Association Journal, 35:4326-432, 1974,
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6. Mangelsdorff, A.F.: "Treatment of Methemoglobinemia,?”
‘Archives of Industrial Health, T4:148-153, 1956.
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REFERENQES AND SOURCES
DINITROTOLUENE
1910, 1000

(£) Fersonal Protective Eguipment, and, (h) Sanitation

Eye :

Skin:

Grant, "Toxicology of the Eye;" Manufacturing Chemists'
Association, "Chemical Safety Data Sheets™ '

Ameérican Conference of Governmental Industrial Hygienists,
"Documentation of the Threshold Limit Values for ‘Substances
ih WorKroom Rir;" Sax, "Dangerous Properties of Industrial
Materials;" Patty, "Industzial Hygiene and Toxicology;"
Manufacturing Chemists’ Association, YChemical Safety Data
Sheets;" International Tabouxr Office, "Encydlopedia of
Occupaticonal Health and Safety"

Ingestion: Grant, "Toxicology of the Eye;" Manufacturing Chemists"

Asgeociation, "Chemical Safety Data Sheets;" Gleason, "Toricology
of Commarcial Products;" Spector, "Handbook of Toxicology;™
American Conference of Governmental Industrial Hyglenlsts.
"Documentatlon of the Threshoeld Limit values for Substances

in Workroom Rir;" International Labour COffice, "Encvyclopedia
of Occupational Health and Safety™

COMMENTS

Eve

Skin

Classification: 0 and 1

Output statewent numbers: 9
.Exceptions:! HNone

According to Grant, a case of severe burn of the "cornea of
ene eye with permanent sc¢arring.” has been attzibited to "hot
fumes of dinitrotolulens,."

The MCA states, "since dinitrotoluene is a solid at
room temperature, splashes in the eyes will not occuxr unless
the chewical is hot and then associated thermal burns can
be eygpected. Eyes splashed with molten dinitrotoluene oxr liguids
containing dlnltxotoluene dust should be flushed with
copious amounts of water.

There is no specific indiCation in the litexrature that
solig dinitroteluene or lquldS containing it ¢an dause harm
to the eve. Indead, fox dinitrebenzene, Grant reports "thexe
was no inflammatory response when this subhstance was brouqht
into contact with the uveal tract, retina, or conjunctiva.
Since this is a related compound, there would not appear to he
justlflcatlon for reguiring eve protection other than ithere there
is a possibility of eye contact with molten dinitrotsluene or its
het fumes. The substance therefore, is given a classification of
1 only for its molten form. A requiremént for eye wash fountains
is not censidered justifiable, although their availability is
certadinly advisable.
Classification: 1, 2, and 6 _ -
Output statement numbers: 1, 2, 5b, 7a, 8b, 14g and 17y combined

14i, 15, 17i, 20=

Exceptions: See below
The ACGIH zeports that dinitrotoluéne exposure c¢#in lead to
early synptoms of “headache, fatigue, nauvsea, voniting:;
marked cliest pain and loss of weight. More advanced symptoms
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axe jaundice and secondary anemia.™
Reccozxding to Pabty, most nitro-amino c¢onpounds zffect

humans by their "strong methamoglobin production, résulting

when the substance, as does DNT, is readily absorbed through
intact skin."
The MCA states "hegcause DNT absorpiion thitough the intact

skin is rapid, dizxect skin contact must be avoided."

It recommends that contaminated c¢lothing be removed and that

affected areas be "immediately" washed and notes "a shower and

a change of c¢lothing at the end of the work shift should bhe

mandatory.™

On a scale of 1 (slight) to 6 (severe), ILO gives the
cyanosis hazard of DNT 4s a 5, the anemia haza*d as a 6, and
the overall toxuic hazard as a 5.

Sax conside¥s the acute and chronic effects by skin
abgorption to be of high toxic hazard. Addltlonally, he lists

it as an atute and chronic local allergen of moderate toxie

hazard ‘and as an acute local irxrritant of slight toxic hazard.

He notes the compound can c¢ause "anemia, methemoglolbinemia,

cyanosis and liver damage."™ In genexal, he states "poisoning
with the solid hitro compounds is usually slower and less

severe than is the case with the ligquid nitre and amino bhenzenes
sincde absorption is less rapid. Thus, ¢hronic peisoning

occurs more freguently than acdute, the picture din the chronic

form be1ng one of anemia moderate cyanosis., fatigue, slight

dizziness, headache, insomnia and loss of weight. Prolonged
chronic exposure may xesult in damage to the liver and
kidneys, with production of acute yellom atrophy, toxic hepatltls
and fatty degeneration of the Ridneys.

DRT has & melting point of 158 deyreds F and a flash

point of 4OU degrees F. At 20 degrees €, its vapor pressure

is. 1 mm Hg. It is 0.03% soluble in waterx.
The above data ¢learly indicate that skin absorption

is a 31gnlflcant route of entry and that the. acute and c¢hronic

systemlq effegts of such exposures gan he Severe. To prevent
these effects, it is concluded that overall classifications

of 1, 2 and 6 axe most appropriate with the classification

of 1 heing for the molten form. Houwever, becdausa of the
hazards and properties of the substance, the Following
exceptions are made., Statement 2 is modified to prevent

shin contact where it may occur. Statement 8h is usaed for

the molten form and for liquids containing thé substande, since
the presence of a vehicle may increasé the rapidity of skin
absorption. This follows from the c¢omments of Sax. Similarly,
statements 14%¢g and T4i are used where c¢lothing or skin becomes
wet with such a liquid. Finally, statement 15 is specified based
on recommendations in the litexature concerning these substances
in general (see Patty).

Ingestion - Classificatien: 1 and 5

cutput statement numbers: 19, 204
Exgeptions: None
Grant states that DNT is "an explosive yellow substance which
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hag been knoun to cause systemic intoxication."

The "systemitc intoxication,™ howévaer, is limited
to methemoglobinemia and has shouwun "relatively few" other
toricological effects, according to the MCA. The HEA also
states that "“there are né ¢hronic effacts from single
exposures. "

The Documentation of TLV's repeorts that "dinitrotoluene
had some ‘teuwic effects and that these were of similar
character as observed with other aromatiec nitro compounds

Gleason reports "liver injury may beé more commen than
oyanosis, especially if diet is deficient in protein.®
The injury is noted as bheing mecrosis.

' Spector yives a cat oral MLD of 27 mgskg. As noted
albove, ILO considers the cyanosis and anemia hagard of the
substance to be considerable. TIndeed, only one othex of the
11 nitro compounds listed is given as high a hazard rating fox
the anemia hazard. _ _

As forxr the other similar cecompounds, it is c¢oncluded that
classifications of 1 and 5 are most appropriate for this
sulbstance. ' .

SUBSTANCE TECHMICAL GUIDELINES

The references cited for this deocuiment include:

National Fire Protec¢tion Association, “Fire Pxotectiqn Guide on Hazardous
Materials," S5th edition, 1975 (NFPA)

Hanufacturing Chemists' Association, Chemical Safety Data Sheet 8D-93 (MCA)

E. I. duPont de Nemours and Co., Material Safety Data Sheet (duP)

"Lange's Handbook of Chemistry,” 1i1th edition (Lange)

Kirk-0othmer, "Encycélopedia of Chemical Technelogy,™ 2nd editioén,
Vol. 13, p. 851 (K-0)

Factory Mutual Engineering Corp., "Handbook of Industrial Loss Prevention,"
2nd edition, 1967 {FNM) '

‘Sources of data items used:

o

I.

LI.

a. Synonyms: MCA

Formula: HMCA

Meclecular weight: Lange

Beiling point: MCAR, duP

Specific gravity: MCA,; Lange; NFPR-325M, K-0O
Vapor density: Xot applicable

Melting point: K-0, Lange

Vapor pressure: Dup

Solubility in water: MCA, Lange, K~0

Evaperation rxate: HNot @available

Aprearance and odoxr: NFPA-U49, MCA

Flash point: KFPRA-325M

Rutodignition temperature: dupP

Impact sensitivity: k-0 )

Flammable limits: Mot applicable

Extinguishing media: MCAR; FM

Special fire fighting procedursas: HNFPA-49, MCA
Unusual fire .and explesion hazmards: NFPA-49, duP
Conditions contributing to instability: MCA, DuP
Incompatibilities: duP, HMEAR
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3. ‘Hazgaxrdous decomposition products: duP
i n. Sprecial precautions: ADL
TIT. A. Steps if released or spilled: MNCA
C. Waste disposal method: MCA, dubP
V. Miscellaneous precautions: NFPA-49, MCA

USEAEXFOSURE AND CONTROL DOCUMENT

References used in the preparation of this document include:

Baskin, A. D. - editer, "Handling Guide for Potentially Hazardous
Comnmodities," Railuway Systems and Management Assoc., 1972 (Baskin)

"pinitrotoluene," Chemical Engineering, 81(8), 89, 1974 (Chem Eng)

"Dinitrotoluene,™ E, I. duPont de Hemouxrs Co., Material Safety Data
Sheet (duPont MSDS)

"Dinitroteluene,™ Hazard Progess Index, Hazmard Entry No. 68,
"HIOSH-HSM-99-73-062 (HPI)

"Dinitrotoluene, "™ Manufacturing Chémists' Association, Chemical Safety

Data Sheet SD-93. 1966 (HMCR)

International Labour Organization, "Encyclopedia of O¢cupational Health
and Safety," Geneva, 1972 (ILO)

Kirk, R. and Othmer, D., "Encyclopedia of Chemical Technology," Interscience,
2nd edition, 1972 (K-0)

Stanford Research Institute, "Chemical Econoemics Handbook,® Menle Park,

ia'l' = UJ b .'--l

1l

California (SRI)

References for Sypecific UserExposuxe

Chem Eng, E-0, HPI, SRI

Chém Eng, HPI, K-0, Baskin, MCA

Chem Eng, HPI, Baskin, K-0, SRI

Chem Eng, K-0, HPI

HRPI, K- 4

Refnrences for Specific Controel Metheods

duPont MSDS, MCA, ILO and HPI were the references used in all the
Specific Control Methods.
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SUBSTANCE: Dinitrotoluene
L. STANDARD: 1.5 mgsM3

o
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RESPIRATOR TARBLE DNROCUMENTATION

WARNING PROPERTIES:
Cdoxr Thresheold: There is no quantitative information available congerning

the odor threshold of dlnltrotoluene.

Eye Irritation Level: Grant states that "a severe burn of the skin,

eyelids, and cdornesn of one eye, with permanent sc¢arring, has been
attributed in oné iustance to hot fumes of dinitrotoluene. There

is no quantitative information available concerning the concentrations
which would produce these effects. Fox the dpurposes of this standard,
half-facepiece respirators are permitted up to a conventration which
is 10 times the permissible exposure limit.

Evaluatlon of Warning Properties: Since there is no guantitive 1n£0xmatlon

IDLH:

available relating the warning prepexrties of dinitrotoluens to air
concentration; this substance is treated ags a, material with poox
warning propexrties. Gas sorbent resplratory_equ1pment is not

pexrmitted,
200 mgr/M3

Basis for IDLH Value: Since there are no acute inhalation toxicity data

avallable concerning the physiological response to DNT, the chosen
IDEH (200 mgrsM3) has been estimated from the oral cat MID value
of 27 mgsXy given by Spectior.

Othexr Toxicological Information: The Manufactuxing Chemists' Association

(MCR) states that "inhalation exposure is not Likely to be & problem
unless DNT is being handled in the heated molten state without
respiratory protection. Under such circumstandes sufficient chemical
could be absorbed through the iungs to zesult in metheémoglobinemia. "
MCA points out that DHT can be absorbaed rapidly through the intact
skin and can produce toxic effects.

The Decuméentation of TLV's states that "early symptems
resulting from exposuxe to this naterial inglude headache, fatigque,
nausea, vomltlng. marked chest pain and loss of weight. More
advanced symptoms are jaundice and secohdary dnemia.

YVon Qetitingen conecluded., in reviewing data from animal
experiments conducted by others, that dinitrotoluene had some toxic
effects and that these were of similar character as observed with
other arewmatic nitre compounds but become manifest only aiter the

absoxrption of larger quantities. By analogy with the limits recommended

for nitre and dinitro-benzenes, the Yimit of 1.5 mgrsn3 is adopted.
Gleason states that the toxicity of dinitrotoluense is
"irregular but said to be much lower than dinitrobenzene. As in TNT
peisoning, esch (and all) of the following signs has heen obsexved:
methemoglobinemia, anemia, leucopenia, and livex necrosis. Liver
injury may be more common than cyanosis, especially if diet is
deficgient in protein.™
There are no acute inhalation toxicity data availabla concerning
the effects of DHNT. Spector gives an oral cat MLD of 27 mgsM3,
for 2,4~ ~dinitrotoeluene and the NIOSH Toxic Substances lList gives the

fellowing oral data:

Oral LDEO Value for the Isomers of Dinitrotoluene
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Isomex Anzmal LDSO (mg/kg)
2,3~ Dlnltxotoluene rat 1122
mouse 1072
2,4-Dinitroteluaene rat 268
mouse 162%
2,5-Pbinitrotoluene rat 707
hrouse 1231
2,6-Dinitrotoluene rat 177
nouse 1000
3,4-Dinitrotoluene rat 177
nouse 1451y

VAPOR PRESSURE AT 20 C: 1 mm Hg )
SATURATED CORCENTRATION RT 20 C: Approximately 1316 ppm (9780 mg/M3)
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USE/EXPOSURE AND CONTROL DOCUMENT

DINITROTOLUENE
Prineipal Route

Use/Exposure
Inhalation of vapor and
skin cortact with ligquid
¢r s56l1id during use for
the manufacture of
toluenediiso¢yanate (used
for production of poly-
urethane plastics)

Inhalation of vapor and

‘skin contact with ligquid

¢r seolid during manufacture
and distribution and during
maintenance of eguipment
and storage c¢ontainers

Inhalation of vapor and skin
contact with liquid or solid

during use in military and
some commercial exuplosives:

used to plasticize ecellulose
nitrate in moderate and high
explosives;

te moederate
burning rate of propellants
and explosives; used in
manufacture of gelatin
explosives (less sensitive
to shock and friction);
used as a water proofing
coating for some smoKeless
powders; intermediate in
the manufacture of TNT

Inhalation of vapor and
gRin contact with liguid

o solid during use for

the manufacture of azmo

dve intermeédiates (Y-nitro-
p~toluidine =~ Sé¢arlet G
bagse, m—-toluenediamine -~
for fur and hair dyes)

Inhalation of vapor and
skin contact with liquid
or solid during use fox
organic synthesis (pre-

of Entry
A,B,D

Currently Used

Contzol Methods
Process enclosure; local
exhaust ventilation;
genaral dilution ventila-
tion; personasl protective
equipment (gloves, goggles,
respiratozry protective
devices); good personal
hygiene practice

Frocess enclosure; local
exhaust ventilation;
general dilution ventila-
tion; personal protective
equipnent (gloves, goggles,
respiratory protective
devices); good personal
hygiene practice

Process anclosure; Local
exhaust ventilation;
general diluwtion ventila-
tion; personal protective
equipment (gloves, gogglés,
respiratory protective
devices); good personal
hygiene practice

Process enclosure; local

exhaust ventilation;

general dilution ventila-
tion; personal protective
equipment (gloves, goggles,
respiratory protective
devices); good personal
hygiane pragtice

Process enclosure; loecal
exhaust ventilation;
general dilution ventila-
tion; perscnal protecitive
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paration of toluidines,

dyes.,
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and explosives)

equipment (gloves, goggles,
respiratory protective
devices); geod pexrsonal
hygiene practice

Inhalation.

SKin and eye contact resulting
in lecalized irritation
Ingestion

Skin c¢ontact resulting in
absorption and subseguent
systemie¢ poisoning



