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The basic text of this document contains the draft technicgal standatd
approved by ‘the Joint Review Committee of the NIOSH/0SHA Standards
Completion Program and the supporting documentation for the substance
DINITROBEHZENE, ALL ISDNERS.

The SCP draft technical standards are recommendations to the Department of
Labor for its consideration in rulemaking and have no legal status until

final rules have bean promulgated by that agency. This draft standard is
provided for your information only.

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

and Control Documentation are the worRing documents used by the various SCF

wWoxrking groups during the development of the draft tedhnical standard and
serve us the techniqal foundation f£or the standard. The c1assi£icati0n for
each substance and the regulatory sStatements were derived following a

i

decision logic established for the various sections of the standard.
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{ (a) Definitions. (1) "Permissible exposure"” means exposure of employees
to airborne concentrations of dinitzobenzene (all isomers) not in excess of
! milligram per cubic meter (mgs/M3) averaged over.an eight-hour work shift
(time weighted average), as stated in % 1910.1000, Table Z-1.

(2) "paction level™ means one half of +the permissible exXposite for
dinitrobenzene. '

(1) Exposure determination and measurement. (1) Each employer who has a
place of employment in which dinitrobenzene is released inte tha worKplace
air shall determine if any employee may be enposed to airborne
concentrations of dinitrobenzene at ox above the action level. The.
determination shall be wmade each time there is a change in produstion,
process, or control measures which ¢ould result in an increase in aitborne
concentrations of fdinitrohenzmehne.

(2} A written tecord of the determinatien sHall be ‘made and shall dontain
. at least the followiny information:

{ ~ (i) Any information, obsexvations; o calculations which may indicate
employee exposure to dinitrobanzene: '

{ii) Any measurements of dinitrobenzene taken; _ _

{(iii) Any -employee complaints of symptoms which may be attributahle to
exposure to dinitrqbenzena;_and _

(IV) Date of determination, work heing performed at the time, leeation
within work site, name, and social segurity number of eath ewployes
considered.

(3 I£ %The employer determines that any employee may be exposed to
dinitrobenzene at or above thé action level, the esxposure of the émployee
in each work operation who is believéd to have the greatest exposure shall
be measured. The erposure measurement shall Dbe xepresentative of the
maximum eight-houzr time weighted average exposure of the emplovee.
© (4) If the exposure measurement taken pursuant to paragraph (h) (3) of
} this section reveals employee exposure to dinitrobenzene at or above the
t ac¢tion level, the employer shall+s

(i) Tdentify all employees who may be enposed at or above the action
; level; and
f {ii) Measure the exposure of the eémployees so identified.

{5) T£f an employee exposure measurament zreveals that an employee is
exposed to dinitrobenzene at ox above the action level, but not dbove the
permissible exposuxe, the exposure of that employee shall he measured at
least every two months.

(6) If an employee exposure measurement reveals that .an employee is
erposed to dinitrobenzene above the permissible exposure, the employex
shall:

(i} Measure the exposure monthily of the empleyee so exposed; and

{ii) Institute centrol measures as required by paragraph (d) of this
section; and _ ) )

(iii) TIndividually notify, in writing, within five days. every employee
who is found to be exposed +to dinitrobenzene above the permissible

mEHPOSULE ., The émployee shall also he notified of the corrective action
being taken teo reduce the exposure to at'or'helou the permissible exposure.

(7)Y If two consecutive employee exposure measurements taken at lesst one
week apart reveal that the employee is exposed to dinitrobenzene below the
action level, the employer may terminate neasurement for the employee.
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(8) For purpeses of this paragraph, employee exposure is that which nould
ocour if the employéé were not using a respirator.

(c) Methods of measurement. (1) An employee's egposure shall be obtained
by any combination of long term or short texm samples which represents the
gmployee's .actual exposure averaged over an eight-hour work shift (8ee
Appendix B (IV) o¥f this sectieon).

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

e Table 1
Concentration Required Acocuracy
- Above permissible exposure & 253
At or below permissible exposure
and above the action leavel + 35%
;
At or helow the action level + 50Z
(dl Compliance. €12 Ho employes shall be euposed to dinitrohenzene
above the permissible enposure as defined in paragraph (al)(1) of +this
section. '
{21} Employee -expesures +to airborne c¢oncentrations of dinitrobenzmene

‘shall be econtrolled to at or below the permissihle exposure by engineering
and work practice controls:

: (i) Engineering and work practice controls shall be 1n5t1tutad to reduce.
e¥Mposures to at ox below ‘the permissible exposure, except to the extent
that such controls are not technically feasible.

(ii) Wherever engineering and work practice controls are not sufficient
to reduce exposures to at or helow the permissible expeosure, they shall
nonethaless be wused to zeduce exposure to the lowest level feasible and
. shall be supplemented by respirators in accordance with paragraph (d)(4) of
: this section.

{33 Engineering c¢ontrols. When mechanical ventilation is used to

‘ cantrol exposure, measurements which demonstrate system effectiveness, for

5 gxample, air velog¢ity, static pressure, or air volume, shall bé made at

least every three months. Measurements of system effectiveness shall also

. be made within £five days of any change in. production, process, or control

L which might »result in an increase in alirhoxne concentrations of
dinitrobhenzene.

(") Compliance with the permissible exposure shall not be achieved hy

the use of respirators except:
— (i} Duzring the time period necessary to install or implement engineering
_ or work practice controls; ox
4 {ii) In work situations in which engineexing and work practice controls
are technically not feasible: ox

2
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(iii) To supplement engineering and wozxk practice controls when such
controls f£ail to reduce airborne concentrntlons of dlnltrohenzene to at or
helow the permissible exposure; ox

(iv) TFor operations which require entry into tanks or closed vessels; or

(v) In emergencies.

(57 Where =zespirators are needed and permitted under this parxagraph to
reduce employee exposure, the employer shall select and provide the
appropriate xespirator from Table 2 and shall ensute that the eamployee uses
the respirator provided,

TABLE 2 RESPIRRTORY PROTECTION FOR DIHITROBEHZEHE CELL ISONERR)

Particulate Concentration T

5 mgsM3 6r less Any dust and mist respirator, except 5ingle use.

10 mgs/M2 or less Any_&ust and mist respirator, except single-use or quarter
mask respirator.
Any fume respirater oxr high efficiency particulate filter
respirator.
Any supplied-air rxegpirator.
Any self-contained breathing apparatus.

fso.mgzns or. less A high efficiency particulate filtér respirator with a
full facepice.
Any supplied—-air respizator with a full facepiece,
helmet ox hood.

Any self-contained breathing apparatus with a f£ull

facepiece.
200 mg/M3 oz A powered air-purifying réspirator with a high efficiency
less particulate filtexr.

A Type C supplied-air resplxator oyerated in pressure
demand or other positive pressure ox contlnuous flow mode .

Greater than Self=contained breathing apparatus with a full facepiece

200 mg/M3 ox operated in pressure~demand or other positive pressure
—antry and mode .

éscape £rom i T T e T T

unknown A combination respirator which includes a Type C supplied -

conéentrations air respirator with a full facepiece operated in pressure -

demand or other positive pressure or continuocus-flow mode
and an auxriliary self-contained breathing apparatus

o
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operated in pressure-~dewmand or other positive pressure mode.

Fire Fighting Self-contained breathing apparatus with a #ull facepiece
' operated in pressure—-demand or other positive pressure
mode .
Escape Any dust and mist xespirator. except single-usa,

kny escape self contalned breathlng apparatus

16) Respiratoxrs shall be approved by the Mining Enforcement and Safety
Rdministration (formerly Bureau of Mines) or by the Hational Instltute for
Deccupatienal Safety and Health undax the provisions of 20 CFR Paxrt 11.

7) The employex wshall 1n¢t1tute a respiratory protection program in
‘accordance with $ 1910.7134¢h), €d), (&), and (F).
{e) Fire and safety. (1) The employer shall Ffamiliarizé himself with

the information contained in the Substance Techhnical Guidelines (Appendix B
of this section} foxr dinitrobenzene.

(2l Foxr the purpose of ecompliance with $ 19210.109, dinitrebenzene is
classified as a Class & explosive.

(3 Sourves of Jignition such as smoking orx open flames are prohibited
where dinitrobenzene presents a ifre or explosion hazard.

(W) Dlnltxobenoene shall be stored so as not to ¢ome in contact with
strong oxidizers, caustics and metals such as tin and =zing.

(£) Personal pnrotective equipment. (1} ZEmployers shall provide and

ensure that employees use impervious ¢lothing, gloves, face shields (eight-
inch wminimum) and other appropriate protective <¢lothing necessary to
prevant skin contact with dinitxohenzene oxr liquids gontaining
dinitrobenzene, whexre skin contact may occur. Face shields shall comply
with $ 1910.133(a)(2),(a)(4), (aX(8), and (a)(6).

(2) Employers shall ensure that employees whosée clothing may have become
contamlnated with solid dinitrobenzene change into uncontaminated clothing
before léaving the work prémises.

{3) Employers shall engure: that ¢lothing contaminated with
dinitrobhenzene is placed in closed containers for storage until it can be
discarded or until the employer provides for the removal of dinitrobenzene

from the c¢lething. If the clothing is to be laundered or otherwise cleaned
to remove the dinitrekenzene; the employer shall inform +the person
performing the operation of the hazaxﬁouS'properties of dinitrobénzane,

() where eaxposuzre of an emnployee’™s hedy fo ligquids centaining

dinitrobenzens may océur, employers shall provide facilities for quick
drenching of the body within tlie immediate worX area for emexrgency use.

{5 Employexrs shall ensure that non-~ 1mPEIVLous clothlng which becomes
et with lqulds conﬁalnlng dinitrobenzene be remeoved 1mmedlately and that
non—impervious c¢lothing which becomes contaminated with dinitrobenzene be

—~ramovet pxomptly and suc¢h clothing shall not be reworn until the
dinitrobenzene is removed From the e¢lothing.

(63 Enmployers shall provide and ensurxre that emnployees use safety goggles
({cup-cover type dust and splash safety goggles) 'whlph comply with %
"1910.133(&8)(2)-(a)(6) whare dinitrebenzene or liguids containing
dinitrcbenzene may contact the eves.



—

.,

Bt

NIOSH/O0SHA Draft Techniecal Standard
and Supporiing Documentation for DINITROBRENZEMNE, ALL ISOMERS

(g) Spills and disposal. In the évent that dinitzobenzene is spi
the employer shall immediately eliminate potential souzces of ignit
‘provida available ventilation, and then clean up the spill.

(h) Sanltatlon (1) Emplovexrs shall ensure that employees whoss
hecomes - wet_wlth liguids containing dinitzobenzene immediately wash
shower with soap or mild detergent and water to remove any dinitrohen
From the skin.

(2) Employers shall ensure that empleoyees whose skin bec
contaminated with dinitrobenzene promptly wash or shower with socap or
detergent and water to remove any dinitrobenzene from the skin.

(3) Employers shall ensure that all emploeyees subject to skin ceon
with dinitrobenzene wash with soap or mild detexgent and uater any area
the body .which may have vontacted dinitrohenzene at the end of each
'day . P
4) Employers shall ensure that employees do neot eat or siucke in a
where dinitrobenzene or liquids <¢ontaining dinitrobenzeéne are  hand
processed or stored.

(53 Employers shall ensure that employvees who handle dinitzobhenzen
liquids containing dinitrobenzene wash their hands thoroughly with soap
mild detergent and water before eating, smoking or using toilet fagilit

(i) - Iraining and . information. (1) Each employer who has a werkplac
whigh dinitrobenzene is present shall keep a copy of thig rxegulation

" Appendixes A, B and C at the woerkplace. This material shall he
‘readily available to affected employess.

(2) Each employer who has employees exposed to dinitrobenzene above
action level ox employees who may have skin or eye <ceontact
dinitrobenzene ox liguids containing dinitrohenzene, or employees who
where dinitrobenzene presents = potential fire ox exp1051on hazard, o)
annually:

1) Inform affected -emplovees of the information contained in
Substance Safety Data Sheet for dinitrobenzens (Appendix A of
saction); '

(ii? Advise affected employees as to the signs and symptoms of expo
to dinitrobenzeéne. '

(ididid Instruct affected employees +to advise the employver of
development of signs and symptems of euposure to dinitrobenzmene -which
listed in Appendix A of the section; and

(iv) Provide training to ensure that employees wunderstand
precdutions of safe use, emergency procedures, and theée co¥rect use
protective equipment relative to dinitrobenzene.
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(32 Medical surveillance. 1) The employer shall providemedical

procedures as reguired by thls paragraph. AlL medical proceduzes shall
performed by or under the supervision of a physician at no cost to
employee.

he
the

(2) Preplacement medical examination. The empleyer shall make available

to sach employee who is exposed, or will bhe exposed, to dinitrobenzene
—1ligquids containing dinit¥obenzense or. - sirborne concentrations

or
of

dinitrobenzene at or above the a&action 1level a preplacement medical

examination which must include the following:
(i} A medical history and physical examination with emphasis on
blood, livexr; heart and eves;

—
[

the



HIOSH/O0SHA Draft Technical Standard _
and Supporting Documentation for DINITROBENZENE, ALL ISOMERS

(ii) A complete blood count to include at least red and white cell count,
a differential smear, hemoglohin and hematocrit:

(iii) A profile of liver function.

(3) Periodieg medical examinatiocn. The employer 5hall make available to
each efiployee expesad to dinitrohenrzene ox ligquids containing
dinitrobenzense or airhérne concéntrations of dinitrohenzene At or ahove the
action level, without regaxd to the use of respirators, twelve months from
the date of +the @employee’™s first exposure, and every twelve months
thereafter, a8 periodic medical examination which nust inglude the
following: '

(i) B medical history and physical examination with emphasis on the
bleed, heaxt, liver, and eyes;

ii} A complete bloed count te include at least red and white cell count,
a differential swear, Hemoglobin and hematocrit;

(1ii) A profile of liver function.

(4} Alternative medical proaedures. If the examining physician chooses
to use alternative medical specified in paragraphs (3)(2) and (3)(3) of
this section, the employer may Rccept such alternative medical procedures
as meeting the reguirements of this sectlon previded that thea employer:

;o i) Obtains a statement from the exafiining physicisn setting forth the
‘alternative medig¢al procedures, +the rationale For substitution, and
evidence that they will be egually effective:

(ii) Inferms each exposed wuwoxrkexr of the fact that alternative medical
procedures to those required in paxagraphs (3)(2) and (3)(33 of this
‘section are to be made available. '

(5) Interim medical examination. The amployer shall provide an Lnterlm
‘medigal examlnatlno including including a methenoglébin determination £or
‘the employee 1f the employee informs the employer of any oif tle signs ox
‘symptoms of exposure to dinitrobénzene which are listed in Appendix A which
the employvee suspects are caused by exposure to dinitrobenzene.

(6) Informing the physician. The enployexr shall provide to the physicdian
rerforming any medical ewamination required Hy this section +the follouwing
information:

(i) A copy of this regulation with Appendixes A, B, and ¢ for
dinitrebenzene: _

(ii) A& description of the affected employee's duties as they relate to
his expdsure to dinitrobengenes

{iii) A description of any personal protective equipment and respirators
required to he used;

{iv) The results of any measuzements which may indicate the affected
‘employee’s exposura;

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

(vi} VUpon zrxequest of +the physician, any available information From
previous medical examinations of the affected emplovee.

(7) Where a medical examination is required by paragraphs (3)(2), (3)(37,
or (3)(5) of this section, following such examination the employer shall

—obtain from the examining physician a written ovinion which conforms with
raragraph (j){8) of this section.

(8) Physieian's written opinion. i) fThe physician's written opinion
shall be a signed statement by the examining physician specifically
stating:
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(A} Whetlhexr +the ewmploy&e has any detected mediecal dondition which would
place the enployee at increased risk of material impairment of tha
employvee's health frem exposure to dinitrobenzene or would directly or
indirectly aggravate any detected medical condition:

{B) Any recommended limitations wupon the samployee’s esxposure to
‘dinitrobenzéene, including limitations upon the use of personal protective
equipment and respirators; ' _

(c) That the employee has bean infermed by the physician of any detected
medical cenditions which regquire further medical examination of treatment.

{ii) The physician's written opinion shall not reveal specific madigal
findings ot diagnésés unrelatad to enposure to dinitrobenzene.

(iii) The employer shall provide the employee with a dopy of the
physician's written opinioh. '

{9 Results of tests. Where a preplacement ¢r periodic medical
examination is required by paragraphs (3)(2) ox (3)(3) of this section,
following such examination the employexr shall obtain from the examining
physician; :

(i) 3 recorxrding of the results of blood tests and liver function tests;

(iid Where alternative medical procedures have been performed in
accordance with paragraph (FjY(4) of this section, @ recording of such
alternative procedures.

(10) No empleyee shall bhe enposed to dinitrobenzene in such a WRY RS
would put the employen at increased risk of material impairment of his
‘health from such exposure. This determination may be based on the
physigian’'s written opinion.

(11} Ho medical precedure whiéth would be performed pursuant to paragraphs
(j)t2) ox (3)(3) of this sectiecn neeéd be performed if records of a préevious
such procedure pexformed within the past $ix months are acceptable t6 the
examining physician.

(12> If =an employee refuses any required medical examination, the
employer shall inform the employee of the possible health consegquences of
such refusal wand obtain a signed statement from the employee indicating
that the employee understands the risk involved by refusal to be examined.

(13) The emnployer shall provide emergéncy medical trestment for any
employee injured through enposiure to dinitrohenzene.

(k) BRecordReeving. (1} Exposuxre determination, {1} The employver shall
keep an accurate record of all determinations reguired to be made pursuant
to paragraph (L}¥(1) of this section.

{ii) This recozd shall include +the written determination reguired in
paragraph (b)(2) of this section. _

(iii) This recozrd shall be maintained until rzeplaced by a mozxe recént
record..

(2) Exbosurs peasurements. (i} The é&uployver shall keep an accurate
record of all weasurements taken to determire emplovee exposure to
dinitrobenzene.

(ii) This record shall include:

{A) The date of measurement;

tB) Operations involving exposure to <dinitrobhenzene which ars lkeing
monitored;

{C) Sampling and analytigal method used and evidence of their accuracy:

(D) Numbexr, duraiion, and results of samples taken; and

(E) HName, social security number and exposure of the employee monitored.
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(iii) This recérd shall he mainitainégd until replaced by a more recent
recoxd but in no evént for less than one year.

(3) HMechanic¢al ventilation. (1) When mechanical ventilation is used as
an engineering control, the employer shall maintain an accurate record of
the measurements demonstrating the effectiveness of such ventilation
reqgquired by paragraph (d){3) of this section.

(ii) This zeécord shall include:

(A) Date of measurement;

(B) Type of measurement taken;

() Result of measurement.

(iii) These reverds shall be maintained for at least one yéear.

(4} Epnplovee  fraining and information. (i) The employer shall keeyp an
adeurate recoxd of all esmployee training and information regquired by
parsgreph (i) of this section. '

(ii) This record shall include:

{1) Date o¢f training;

(B} Mame and soc¢ial security number of employeée trained;

{¢) Content or scope of training protided.

(iii) This record shall be maintained until replaced by a moxe recent
‘recorxid.

(5) Medical surveillangé., (1) The employer shall keep an accurate
record of employee med1c1l 5uxve1llance required by paragzraph (3) of this
section..

- (ii) This record shall include:

(A) The name and social secuxity_numbex of the empleyee;

(B) Results of tests required by paragraph (3¥¢2) and (3)(3) of this
section and results of any tests conducted pursuant to paragraphs (Jj)(4) of
this section; '

(e Any aemnployee medical complaints relative to ewposure to
dinitroebenzene; '

(B) A copy of info¥mation provided to the physician pursuant to paragraph
£4)¢ediiy, (iidid., Ciw), (v), and (vi) of this section.

(E) Physician's written opinion; and _ _

(F) B signed statement of any refusal to be examinad.

(iii) This récord shall he maintained for the duration of and for fFive
vears after fermination of thé emplovment of the affected employves.

(6) Access to _records. {i) All records reguired to be maintained by
this section shall be made available upon reguest to authorized
representatives of the R5515tant Secretary of Labor for Oceupational Safety
and Health and the_D;xectoz of the Hational Institute for Occupational
Safety and Health. .

{ii) *Pach employvee or formexr emploveé shall hHave access to the exposure
determination &nd exposure measurement records reguired ‘to be maintained by
this section which indicate his own exposure to dinitrobenzene.

(iii} Employee medical records required to be maintained by this section
shall be made available upon written zequest to a physician designated by

~the employee or formexr employee.

(1) Emplovee observation of measuyrement, (1) The enmployer shall give eac¢h
employee or his representative an oppoxtunlty to ohserve any measurément of
his exposurée to dinitroberzené which is conducted pursuant to this section.

(2) When ohservaticen of measuremaent of enpleyee exHposure to
dinitzobenzene requires entry into an azea where the ‘use of personal
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rrotective devices, including respirators, is reguizred, the observer shall

he provided with and required to use such equlpment and c¢comply with all
other applicable safety procedures.
(3) Without interfering with the measurement, observers shall be entitled
to:
(i) Receive an explanation of the measurement procedure.
{ii} Visually obsexrve all steps related *te +the nmeasurement of the
airborne c¢oncentration of dinitrobenzene that are being performed at the

place of erposure; and

(iii) Record the results obtained.

KOTE: The information tontained in the following appendires is advisory
in nature and is not intended, by iditself, %o create any additional
obligations net otherwise impesed or detract From any existing
ohiigation.

APPENDIX A

SUBSTANCE SAFETY DATA SKHEET
FOR DINITROBENZENE (ALL ISOGMERS)

I. SUBSTANCE IDENTIFICATION
5. Substance: Dinitrobeiuene
B. Permissible Exposure: 1 milligram of dinitrobenzene per
cibic metexr of air (mgsM3) averaged over an eight-hour work
shift.
c. Appearance : Pale yellow solid
IT. HEALTH HAZARD DATA
A, Comment: There are threa forms of dinitrobenzene.

Dinitrobenzene is often used as a mixture of these forms.
The following applies to =all three ferms.

B. Ways in which the chemical affects your bhody:r Dinitrobenzene
can affect your body if you inhale it oz if it cemes in
contact wlth your eyes or skin or if you swallow it. It is
readily ahsorbed through your skin, either as selid, ligquid
or vapor. Even a small amount absorbed from the ¢lothes ox
shoes may cause toxic symptoms.

c. Effects of Overexposure:

1. Shert-term Exposurae: Dinitrohenzene may affect the
ability of hleod to carry oXYgen. A biluish
discoloxratieon of +the skin may ocecur with headache,
irritability, di=ziness, weakness, nausea, vomiting,
shortness of breath, drowsiness and unconsciousness. If
treatment is not given prowmptly.,. death may occur, The
onset oFf symptoms may be delayed. Consuming algohal may

make symptomns worse. Dinitrobenzens may also causa an
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unpleasant taste or burning sensation in the mouth, dry

threoat and thirst. The eyes, hair and skin may becone
vellouwish. Dinitrobenzene may cause reduced vision. 1In
addition, liver damage may occur. Repeated or prolonged
exposure to dinitrobenzene may cause anemia.

2. Reporting Signs and Symptoms: You should inform vyour
employexr if you develop any signs or symptoms and
suspect that they are caused by exposure to

dinitrobenzene.

EMERGENCY FIRST AID PROCEDURES

A.

Eye Exposuzre: If dinitrobenzene or 1liquids c¢ontaining
dinitrobenzene get into your eyes, wash your eyes immediately
with large amounts of water, lifting the lower and upper lids
occasionally. Get medical attention immediately. Contact
lenses should not be worn when working with this chemical.
Skin Exposure: If dinitrobenzene %r 1liquids containing
dinitrobenzene get on your skin, immediately wash the
contaminated skin wusing soap or mild detergent skin using
soap or mild detergent and water. If dinitrobenzene or
liquids containing dinitrobenzene penetrate through vyour
c¢lothing, remove the clothing immediately and wash the skin
using soap or mild detergent and water. Get medical
attention promptly.

Breathing: If you or any other person breathes in large
amounts of dinitrobenzene move the exposed person to fresh
air at once. If breathing has stopped, perform artificial
respiration. Keep the affected person warm and at rest. Get
medical attention as soon as possible.

Swallowing: When dinitrobenzene or liquids containing
dinitrobenzene have been swallowed, give the person larxge
quantities of water immediately. After the water has bheen
swallowed try to get the person to vomit by having him touch
the back of his throat with his finger. Do not make an
uncenscious person vomit. Get medical attention immediately.
Rescue: Move affected person from the hazardous exposure.
If the exposed person has been overcome, notify someone else
and put into effect the established emergency rescue
procedures. Do not become a casualty vourself. Understand
your emergency zrescue procedures and know the locations of
the equipment before the need arises.

RESPIRATORS AND PROTECTIVE CLOTHIMNG

A,

Respirators: Respirators are not the best way to control
exposure to dinitrobenzene. You c¢an only be required to wear
them for routine wuse if your employer is in the process of
installing controls or control measures prove inadequate.
You may be required to wear <respirators for non-routine
activities or in emergencies. If respirators are worn, they
must have a Mining Enforcement and Safety Administration
(MESA) or National Institute for Occupational Safety and
Health (NIOSH) approval label. (Older respirators may have a
Bureau of Mines approval label.) For effective protection,
respirators must fit your face and head snugly. Respirators
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should not bhe loosened or zemoved in work situations where
there use is regquired. ITf you experience difficulty

hreathing while wearing a respirator, tell your employer.
Protective Clothing: You must wear impervious cloth:ng,
gloves, face shield or other appropriate protective clething

to prevent skin contact with soild dinitrobenzene or liquids
containing dinitrobenmene where skin contact may ofeur.
repair impervious o¢lothing that has developed leaks.

Eye  Protection: Tou must wear dust-registant safety goggles
wheres dinitrobenzene may contact vVour eves. You must wear
spiash—-ptroof gafety goggles whers llghids containing

dinitrobenzene may tontact your eyes.

PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

A.

B.

H-.

Dinitrobenzene is an explosive that may be detonated by heat
or shoek when confined.

Dinitrobenzene must be stoxed in tightly ¢loseéd c¢ontainers in

a cool, well ventilated area away From heat, strong

ogidizers, caustics and metals such as tin and =zing.

Sourxces of dignitien such as smoeking and open £lames arxe
prohibited wherever dindtrobenzene is handled, used 0x
stored.

If your werk clothing may have become contaminated with solid
dinitrebenzene, you must change into uncontaminated clething
before leaving the work préemises.

You must immediately remove any non-impervious ¢lothing that

becomes wet with ligquids containing dinitrobenzena and vou
nust promptly remove any non-impervious <¢lothing that becomes

contaminated with dinitrobenzene. This clething shall not he
reworn until the dlnltrobengene is ;emovednfxom the clqthing.
I¥  your sRin hecomes wet  with liguids containing

dinitrobenzene; you must immediately wash or shower with soap
cr mild detergent and water to remeove the dinittohenzene from
your skin.

If your skin Dbecdomes contaminated with dinitrobenzene, you
must promptly wash ox shower with soap or mild detergent and
water to remove the dinitrobenzene from youxr skin.

If you =are subject +to skin contact with dinitrobenzene or

liguids containing dinitrobenzmens, at the end of each work

day you nust wash with soap or mild detergent and uatex any
areas of your body that may hive contacted dinitrobenzene.
You must not eat or smoke in areas where dinitrolienzerne or
liguids ¢ontaining dinitrobenzene are handled, pzocessed or
stored.

Tf vou handle dinitrobenzene or ligquids containing
dinitrobenzene, you wmust wash your hands thoroughly with scap
or mild detergent and water befors eating, smoRing or using
toilet facilities,

Fire extinguishers and gquidk drenching facilities, where
provided, must bé readily available and you should known
where they arxe and how to opeérate them. ' _
Ask your supervisor where dinitrobenzene is used in your work
area and for any additional safety and health rules.
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ACCESS TO INFORMATION

A.

Each year your employer is reguired to inform you of the
information contained in this Substance Safety Data Sheet for

dinitrobenzene. In addition, your empléyer nust instruet vou
in the safe use of dinitrebenzene, emergency procedurés, and
the correct use of protective equipment.

Your enmployer is required to determine whether you are being
exposed to dinitrebenzene. You or yeur representative have

the =zright to ebserve employee exposure measurements and to

re¢ord the results obtained. If youxr employer determines
that vou are being overexposed, he is reguired to inform you
of the erposure and the actions uhich are heing “taken te
reduce your exposure.

Your employer 1is zreguired to Reep recdxrds of your exposure
and medical examinations. Your employer is reguired to Rkeep
exposure data for at least one yenr and to Keep medical data
during your employment, and for a periocd of Five years
following your termination of employment. Your employer is

required to make the exposure data available to You upon your

request. Your employver is alse required to release your
medical recerds to your physician upen your writtén reguest.
Your employer must give you .a copy of the physicians written
epinion for any physical éxamination required by this

standard.

APPEMDIX B

SUBSTANCE TECHHICRL GUIDELINES
FOR DINITROBEHZENE (ALL ISOMERS)

PHYSICAL AND CHEMICAL DATA
A.

Substance Identifiéation

1. Synonyms: O-dinitrobenzéene; 1,2-dinitrobenzene;
M—-dinitrxobeénzene; 1,3-dinitrobenzene; P~dinitrobenzene;
1.4=dinitzobenzene _

2. Formula: Ortho: 1,2~C6HY(NODO2)Z; metas: 1,3-C6Hu8(NO2)2;
para: 1, 4-CBH4(NO2)2

3. Molecular weight: 168.1

Physical Dats
1. Boiling point (760 mm Hgl)r Ortho: 318 € (e04% F¥; Meta:
300 © (572 F); Para: 297 ¢ (566 F)

2 . Specific gravity (water = 1)+ Ortho: 1.59; Meta: 1.57;
Para: 1.63 .

3. Vapor density (aixr = 1 at boiling peint of
dinitxohenzenel): 5.8 :

4. Malting point: Oxrtho: 117 C¢ (243 F); Meta: 90 € (194 F);

Paras 173 € (343 F)
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5. Vapor pressure at 20 ¢ (68 F); All isomers - much less
than 1 mm Hg

6. Solubility in watez, % by weight a2t 20 ©C (68 F): Ortho:
0.017; Meta:r 0.05; Para: .01

7. Evabporation rate (hutyl acetate = 1): Hot applicahle

8. Appearance: Pale yellow solid

II. FIRE, EXPLOSION AND REACTIVITY HARZRRD DATA
: . Fire

1. Flash point: Exnplodes

2. Auteignition temperature: Data not available

3. Impact sensitivity (mindcum £81l1 of a 2 kg weight to
cause at least one explosion in ten trials): Greater
than 100 centimetexs

4. Flawmable limits in aixr, % by volume: Data not available

5. Extinguishing media: None .

®. Special fire~fighting precedures: Do not uge a so0lid
stream of water since a stream will scatter and spread
the fize. Use water spray to cool containers auxposed to
a fire. Fires involving dinitrobenzene should be fought
from an exrplosioén-resistant 1location because of the
possibility of detonation of dinitfohenzene. - In
advanced or massive fires, the area should be evacuated.

T Unusual fire -and erplosion hazards: Dinitrobenzene is

an explosive. Although somewhat less sensitive to shock
than TNT, it c¢an be detonated by shéck or heat under

confinewment. ALL ignition sources must be controlled
where dinitrobenzehe is ised, handlad or stored.
8. For purposes of conforming with the requirements of 29
CFR 1910.109, dinitrobenzene is classified as a Class A&
explosive.
B. Reactivity
1: Conditions contributing to instability: Dinitrobanzene

may detonate when subject to shock or when Healted under
confinement.,

2. Incompatibilites: Contact with strong onidizers nay
cause fires and ekplosion. Contact with caustics and
metals such as tin and zinc may cause evoliution of heat
and increase in pressure.

3. Hazmardous decomposition products: Toxie¢ gases and
vapors (such as oxides of nitrogen and cdarbon menoxide)
may be released in a fire invelving dinitrobenzene.

i, Special jprecautions: Tiguid dinitrobenzéene will attack

some foxms of plastics, rubber and coatings.
IIiT. SPILL AMD DISFEQOSAL PROCEDUHES
A, If dinitrebenzene is spilled, the following steps should he

ta¥en: _

1. Remove all ignition socurces.

2. ventilate area of spill.

3. Fer small guantities, sweép onto paper or other suitable
materidl an@ burn in a suitable c¢ombustion chamber which
allous burning in an unconfined conditien and is

equipped with an appropriate effluent gas <¢leaning



NIOSH/OSHA Draft Technieal Standard

and Supporting Documentation for PINITROBENZENE, ALY ISOMERS

device. Large guantities may be reclaimed; houever, if
this is not practical, dissolve in fuel oil and atomize
in a suitable c¢ombustion chanher egquipped with an
appropriate effluent gas c¢leaning device.

Persons not wearing protective equipment should bLe restricted

from areas of spills until g¢leanup has been c¢ompleted.

Waste disposal methods: Dinitrebenzene may bhe disposed of:

1. By making packages of dinitrebenzene in paper or other
fYammahle material and bhurning in a suitable ¢ombustion
chamber which allows burning in an unconfined condition
and is egquipped with an appropriate effluent gas
cleaning device. o

2. By dissolving dinitrobenzehe in fuel oil and atomizing
in a suitable <¢ombustion chamber eguipped with an
apprepriate effluent gas cleaning device.

Ly, MOGNITORING AND MEASUREMENT PROCEDURES

A.

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the
purpese of determining employee exposure under +this section
are best taken such that the average eight-houxr exposure may
be determined from a single aight~hour sample or +two four-
hour samples. Several short time interval sampleés (up to 30
minutes) may alsoe be used to determine the average exposuze
level. Rir samples should be +alken in +the employee’s
breathing =zone (aixr that would most nearly =zrepresent that
inhaled by the employeel. Sampling and analyses may he
performed by insiruments such as detector tubes certified by
MIOSH undex %2  CFR part 8u, portable direct-reading
instruments, dosimetezs, or by collection of the particulates
using a high e££1c1ency maembrane filter with subseguant
chemical analyses. The method of measurement must detetmine
the concdentration of dinitrobenzmene to plus or iinus 35%.

EXFOSUEE ARBOVE THE PERMISSIBLE EXPOSURE: The monitoring and
measurements under this section should be essentially the
same as described undexr paragraph IV. A. Laboraterxies
rexforming chemical analyses should be accredited in
Industrxial Hygiene Chemistry hy +the Awmerican Industrial

Hygiene Association. The wmethod of measutrenant must

determine the econdentration of dinitrobéenzene to plus o
minus 25%.

METHODS : Metheds meeting these accuracy requirements are
available from the National Technical Information Sexvige, U.
3. Depaxtment of Commexce, prlngilald, Vlzglnaa 22161 undez
the_titla "NIOSH Analytical Methods for Set P" (Order numbex
XXXAKKRHKK) .

QUALIFIED PERSONS: Sincde wany of the duties relating to
amployee protection are dependéent on the results of
monitoring and measuring procedures; employers Shculd agsure
that the evaluation of employee exposures is performed by =a
competent industrial hygienist or other technically gualified
person.

V. MISCELLANEQUS PRECAUTTIONS

L

Store dinitrobenzene in accordance with 29 CFR 1910.109.



-

HIOSH/0SHAR Draft Technical Standaxd
and Supporting Documentation Ffor DINITROBENZENE, ALL ISOMERS

B. ‘Employers should advise employees of all areas and operationg
Qhere-exposuze to dinitrobenzmene could ocour.
vI. ‘COMMON OPERATIONS
Commen operations in which exposure to dinitrébénzene is likely to
QECcUr are: During its production;: during 1its use ag ah intermediate
in the manufacture of dyes and photographie chemicals; and during
its use as an organic synthesis intermediate; and as an explosiva,

APPENDIX C -~ MEDICAL SURVEILLANCE GUIDELINES

I. ROUTE OF ENTRY
Inhalzation; skin absorpiion.
IT. TOXICOLOGY

Rbscrption of any isomez of dinitrobenzene, whether from inhalation of
the vapoxr ox dust or skin absorption of the solid, causes anoxia due to
the formation of methemoglobin; <chronic exposuré produces anemia.
Exposed workers have complained of an unpleasant taste, burning sensation
in the mouth, dry throat, and thizst. Signs and symptoms of overerposurea
are due to the loss of oxygen carrylng capacity of the bloed, Rapid
absorption throudh the intact skih is frequently the main route of entry.
The onset of symptoms of methemoglobinemia is insidisus and may he
delayed for up to 4 hours; headache is commonly the first symptom and may
become guite intense as the severity of methemoglobinemia progresses.
Cyanosis develops early in the course of intoxication, first in the Iips,
the nose, and the ear lobes, anfd is often recognized by fellow workers.
Cyanosis ocdurs wuwhen the methemoglobin goncentration is 15 percant or
‘mere. Until the methemeglobin concentration approaches appreoximately 40
rercent, the individual may feel well, have no complaints, and may insist
nothing is wrong. Kt methemoglohin concentxatlons of over 40 percent,
there wusually is weakness and dizziness; up to 70 percent concentration
tHere may be ataxia, dyspnea on mild ensrtioen, <tachycardia, nausea,
vomiting, and drouwsiness. The ingestion ¢f alcoliol has been zeported to
aggravate the toxic affects of dinitrobenzene. thronic exposure .of
worRers causes anemia; there are scattered =reports of liver injury.
Visual impairment has been reported in the form of. reduced visual acuity
and centrxal scotomas, particularly for red and green colors; yvellow
discoleration of the conjunctiva and scleéra is common. Yellow-hroun
discoloration of the hairx and exposed skin of workers has been reported.

ITY. SIGHS AND SYMPTOMS
Signs of anokxia uith cyanosis;: reduced visual aculty, central scotonmas;
— unpleasant taste. burning sensation in mouth, dry throat, thirst; gellow

disceoloxation of hair, eyes; skin; anemia;: liver damage.

Iy, SPECIAL TESTS
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Determination of mathemoglohln concentration in thée bleood when
dinitrobenzene intoricaticn is suspected, and at regular intezvals until
the methemoglobin has baen fully reduced to nermal hemogloebin.

TREATMENT

Remove from exposure. If swallowed and the person is consciocus, induce
vomiting. Give  artifiecial  resuscitation  if indicated. Any
dinitrebenzene on the hody must be removed. Immediately remove all
contaminateéd clothing, including shoes, and wash entirxe bedy with plenty
ef soap or mild detergent and water. S¢rub hands. Shampoo hair and

-scalp. Clean finger and toe nails. Clean nostrils and ear candls. Give

oxygen and confine te bed. In case of eye splashes, Flush with water.
Determine methemeoglobin in bhlood and repesat every 2 to 6 hours for 18 to
2% hours. Repeat showers and sRin cleansing if methemoglehin appears %o
rise after 3 to % hours. <Consideration may be given to the intravenous
administration of methylene blue at high levels of methemoglobin in an
attempt to acdcelerate the conversion of méthemoglobin to hemoglobhin;
however, the use of this agent is contrzoversial due to its toxic effécts.

SURVEILLANCE AND PREVENTIVE CONSIDERATIONS

Al GENERAL
Most <zreported effects of any 1somer of dinitrobenzene are caused b
its capacity to produce cyanesis due te formation 6% wmethemoglohin,
It readily penetrates shoes, clothlng, and leather gloves, so that a
small areda of contamination on ¢lothing orx gloves will produde
evidense of poisoning if left in contact with the skin for several
hours sinde skin abscrption may be the major route of entxy. It is
impertant that the physieian become familiar with plant operating
conditions in which exposure to dinitrobenzene occcurs. Those with
skin disease may not tolerate the wearing of protective clothlng and
those with chronie respiratory dlsease may net telerxate the wearing
of negative prassure respirators.

B. PREPLACEMENT

The foéllowing medical procedures must be made available to each
employee who is eiposed to any isomer of dinitrobenzene:

1. k complete history and physical examination -- The purpose is
to detect preexisting conditions that might place the exposed
employeée at increased risk, and to establish a baseiine for
future health monitoring. Examination of the hlood, liver,
cardiovascular system, and eyes should be stressed.

2. A complete blood count ~- Dinitrobenzens has beén shoun to
gause methemoeglobinemia. Those with blood disorders may be
atl incredsed risk. A complete blood count must beé performed,

ingluding & red ¢ell <&dount, a white caell dount, a
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diifgzential. count of a stained smeaxr, as well as hemoglelin
and hematocrit. Observe for Heinz bodies.

3. Liver dfunection tests -- Since liver damage has been observed
in humans exposed to dinitrobhenzene, a pzxofile of liver
function shall be obtained by using a medically acceptable
arzxay of bidchemical tests.

c. PERIODIC EXAMINETIONS
The above medical examinations are to Dbe répeated on an annual

‘hasis. Methemoglohin determinations shall bhe pexioxmed at any time
overerposure is suspected of signs and symptoms of toxigity occur.

VIT. REFERENCES

1. American Conference of  Governmental Industrial Hygienists:
"Dinitrobenzene (All Isomers)," Documentation of the Threshold Limit Values
for Substances in Workroom Ri¥ (3d ed.., 2d. printing), Cinecinnati, 1974, p.
92.

2. von Oettingen+  The Aromatic Amino and Nitre Compounds, Their
Torieity and Potential Dangers; u.s. Publiq Health_.Sexvige Bulietin Mo,
271, U.S. Govexnment Printing Office, Washington, D.C., 1941, PR. 94-103.

o 3. Patty, Frank A4.: Tndustrial Hygiene and Toxicology, Vel. II -
Toxicoleogy (2d ed. revised), Intersciénce Publishing Company, New York,
1963, pp. 2105-2119, 2130-2131, 2138-21040.

4. Linch, &A.L.: "Biolegical TtMonitoring fox Industrial Exposure to
Cyanogenic Rromatic Nitro and Amino Compounds,” American ZIndustrial
Hygiene Association Journal, 35:4826-83%2, 1974,

5. Grant, W. Moxten: Toxicdlogy of the Eve (2d ed.), Charles ¢. Thomas,
Springfield, Illinois, 1974, pp. 409-410.

G. Mangelsdeorff, RA.F.: "Treatment of HMethemoglobinemia," A.M.A.
Archives of Industrial Health, 14:148-153, 1956,
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REFERENCES AND SOURCES
DINITROREMNZENE
191G.1000
Personal Frotective Equipment; and, (h) Sanitation

Eye: Von Oettingen;, "Poisoning;"™ Grant, "Toxicology of the Eye;"

Skin: Intexrnational Labour Office, "Encyclepedia of Occupational
Health and Safety:" Baskin, "Handling Guide for Potentially
Hazardous Commodities," Railway Systems and Management:
Association; Schwartz, Tulipan and Birmingham, "Oc¢cupational
Diseasas of the Skin;" National Fire Protection Bssociation,
"National Fire Codes,"™ Vol. 3, "Combustihle Solids, Dusts and
Explosives;" Sax, "Dangerous Properties of Industrial
Materials;"™ Patty, "Industrial Hygiene and Toxigology;"
American Conference of Governmental Industrial Hygienists,"
"Documentation of the Threshold Linmit Values for Substances
in Workroom ARir;™ Grant., "Toxricology of the Eye;" Stauden,
"Rirk-o0thmexr Eneyclopedia of Chemical Technelogy:;" Hunter,
"The Diseases of Occupations” ' :

Ingestion: Gleason, Gosselin, Hodge and Smith, "Clinical Toxicology
of Commexsial Products," Third edition; Patty, "Industrial
Hygiene and Toxicology;" Deichmann and Gerarde. "Toxicology of
Drugs and Chemicals;" Spector, Negherbon, Grebe and Dittmer,
"HandbooKk of Toxricology"

COMMENTS

Eve - Clasgification: 2
gutput statement numbers: 10 and 12 combined
Excdeptions: Hona
Grant reports "surface contact may cause yellowing of the
skin, and purportedly of the conjunctiva and cornea, but no
original obsexvations on corneal changes wexe Found in the
literature.” He adds that "in experiments on hypexrsensitivity
te chemicals, it has been determined that in guinea pigs
with derwal hypersensitization to 2.U-dinitrobehzene.,
there was net inflamwatory response when this substance
was brought into contact with the uveal tract, retina, ox
conjunetiva.™ QAccording to Von Oettingen, local contact
with dinitrobenzene results in "yellow discoloration of the
conjunctiva and sclera.™
Based on the discoloration effect cited, a ¢lassification
of 2 is assigned and safety godyles are reguired where dinito~
benzene or ligquids containing dinitrobensene may contact the
ayes.

Skin -~ Classification: 1 and &

output statement numbers: 2, 5b, 7a, 8h, T4g and 17g
comhined, 14i, 15, 17i, 20a

Exceptions: BSee below _

On a scale of 1 (slight) to 6 (severel), TLO lists the

¢yanoesis hazard of this compound &as a 1., the anemia hazazrd

as & 4, and the overall texic Hazzrd as a 1. In genexal it

states "the acute health hazard of the aromatic¢ nitrotompounds

is cyanosis and the <¢hronic manifestation is anemia.“_

The Dogumentation of TLV's suggests that the dinitro
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derivatives of hanzene are more toric acutely by a fagtorx
of at least five than the meponit¥re derivatives.

Baskin repoxrts that repeated or prolonged éxposure. from
skin absozption may piroduce weight loss, anemia, udeakness
and irritability. Thée symptoms of acute poisoning from skin

absorption axe, "cyanosis, headache, shallow breathing,

dizziness, confusion, drop in blood pressure, cenvilsions
and coma.”™ Later, symptoms of "jaundice, painful urination
or anemia may appear. _ _

Schwartz, Tulipan and Birmingham list ditrohenzene as
a primary skin drritant.

The NFPA says that ditrochenzene is "eutremely toxic®
by absorption, sometimes with delayed effects, and cah also
"ecause liver ingliry." o

Patty reports that "even though of comparatively lou
vRpor pressute, it appears so much more toric than aniline
and nitrobenzene. Comparable exposure to or absorption

of this compound results in a more intensive methenoglobinemia,

which is much less readily reversible than that from an
equivalent exposuré to its pareént compounid, nitrobenzensa.,"

He adds, "even though it is a solid, {it) is a methemoglobin -
tormer par excellance.

Hunter gives an dadgount of an eupexlment Hay conducted
upon hlmself In this experlment, Hay ancinted his groins
with 0.7 grams of DNB in 400 mg of an ointment in the morning
and avenlng_of one day and in the morning of the next. He
recounts "at 12 noon, ouwing to theé ¢cyanosis indreasing
in intensity, I caréfully washed off all the éintment. At
1T p.m. the lips iere a livid Hlue and the nails and sEin
generally of a deadly hue. There was a feeling of Ffullness
in the head and sone thxohbing headache, increased by
movement. Additienally, his pulse was 100 to 120. By
that evening, he had developed tremors and the veins
of the hands and egars whare "tull and engorged." The pulse

was 96 to 98. On the third day following his initial

exposure, his "health was practically noxmal, with the
exception of a slight tendency to headache."

The Docdumentation of TLV's notes that "ready ahsorption
of DNB through the skin is a well emphas:zad facter in the
tosicity and hamard of this substance.

Stauden reports, "it is con51dered unsuitable for
handling on a mass-production basis and should be handled with
carg even on a lahotatory scale. Contact of dlnltrobenzene
solution with +the skin rarticuliarly should be avoided.

Grant reports that "surface contact may cause_yalloming
of the skin." _

Sax considers the acute and chronic effects of skin
absorption to he of high toxic hazard. In general he states,
"poisoning with the selid nitrzo compounds is usuially slowex
and less severe than is the c¢ase with the lIiguid nitro and
amino benzenes since absorption is léss zapid. Thus, chrenic
poisoning occurs more Ffreguently than acute, the picture
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in the c¢hroni¢ form being one of anemia, moderate ¢yanosis,
fatigue, slight dizziness, headachs, insomnia and loss of
weight. Prolonged chronic exposuré may result in damage

te the liver and kidneavs, with the productlon of acute
vellowu atrophy, tomic hepatltas, and fatty degeneration of
the kidneys."

The melting points'of the three isomers vary from
194 to 343 degrees F. All have @ vapor préessuré at 20
degrees € which is much less than 1 mm Hg and range in solubility
in water from 0.01 to 0.05%. '

Te pravent these effects, it is concluded that overall
¢lassifications of 1 and 5 are most appropriate. Houwever,
because of the hazards and properties of +the substance,
the following exceptions are made. Statement 2 is modified +to
prevent contact wherxe it "may occur Statement 8b is used for
liquids containing the substance since the rresence of a
vehicle may increase the rapidity of skin absorption. This
fo0llows fxom the comments of Sax and Stauden. Similarly,

“statements 14y and 14i are uséd when ¢lothing or skin
becomes wet with such a liquid., Finally, statement
15 is specified based on recommendations in the literature
concerning these substances in generxal (see Patty).

Ingestion -~ Classification: i and &
output statement numbers: 19, 20a
Exceptions: HNone

Recording to Gleason, the nitro compound "meta isomer
is said to be the most important toxicologically, especially _
as a methemoyglobin former. The principal symptom is cyanosis.”
Patty reports strong methamoeglohin foxmation, nwhich
on prolonged exposure "may lead to liver damage.
Deichmann and Gerarde give gyimptoms of ingestien and
"anem11, cyanosis; gastroenterie disturbances; injury to liver
and_neuxltis," They say also that the "meta isomer is more
toxi¢ than the orthd and para because it is more potent in
converting hemoglobin to methemoglebin.
Spector gives an LD5Q for the cat of 29.9 mgs/Rg- at which
death oceurred in 24 hours, and Deichmann and Gararde give
the "probabhle lethal dose Ffoxr an adult" at 2 gm.
Because the degree of methemoglobin formation is
so strong, and the danger of liver damage, ¢lagssifications
of ' and 5 are concluded to be appropriate:
SUBSTANCE TECHNICRL GUIDLIHES
The references cited for this document include: )
National Fire Protection Association, "Fire Protection Guide on Hazardous
Materials,™ 5th edition, 1975 (NFPFA)
Eastman Kodak Co.,. Material Safety Data Sheat (EKCY

= "Lange's Handbook of Chemistry," 11th edition (Langsa)
Kirk-Othmer, “Enqulopedia of Chemical Teé¢hnology,” 2nd edition,
Vol. 2, p. U425; Vol. 15, p. 216 (K-D)
"Beilstein's Handbuech der Organischem Cheiie,™ vol. I, p. 261 and

supplements (Beil)}
Souzrces of data items used:
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I. A 1. Synonyms: Lange
2. Formula: TLange
3. Molecular weight: Lange
B. 1. Boiling point: NFPA-325M; Lange., EKC
2. Specific gravity: TLange
3. Vapor density: Calculated
. Melting point: MNFPA-325M, NFPA-49, Lange
B, Vapor pressure’ EKC, data not available
6. Solubility in watexr: Tange, EKC, Beil
7. Evaporation rate: Not applicalble
8. Lppearance and odor: NFPA-49, ADL
II. A. 1. Flash point: Hot applicable
2. Rutoignition temperature: Data not available
3. Impact sensitivity?! k-0
4. Flammable limits: Data not availahle
5. Extinguishing media: EKC, ADL
6. Special fighting procsduxes: NFPA-49
7. Unusual fire and explosion hazards: NFPA~49, EKC
B. 1. Conditions contributing to instability: EEC, 3DL
2. Ingompatibilities: ADL, analeoegy with other nitxocaromatics
3, Hagardous decomposition preducts: ERC
w, Special precautions: ADL
IIT. A, Steps if released or spilled: Analogy to dinitrotoluene
. Waste disposal method: Analogy to dinitrotoluene
V. Miscellaneous precautions: NFPA=49, ADT

USEZEXPOSURE AND CONTROL DOCUMENT
References used in the prepardtion of this document include:
"Chemigal Origins and Markets, Flow Charts and Tables,” 4th edition,
Stanford Research Institute, 1967 {Chém Origins)
"meta-Dinitrobenzene,” Hygienic Guide Series,; American Industrial
Hygiene Association, Feb. 1959 (Hyg. Guide)
"Dinitrobenzene,™ Matexial Safety Data Sheet, Eastman Kodak Co.,
July 26, 1973 (MSDS) _ o
Kirk, R. and Othmex, D., "Encyclepedia of Chemical Technology,™ 2nd edition,
Intexrscience Publishers, 1972 (K-0)

Mark, H., F., Gayloxd, M. 6. and Bikales, ¥. M., "Encycloredia of Polymer
Science and Technology," Intetscience Publishers, 1964 (Poly. Sci.)
Patty, F. A., "Industrial Hygiene and Toxicology,"™ Vol. II, Interscience

Publishers, 1962 (Patty)
References foxr Specific UsesExposure

1 Chem. Origins, Hyg. Guide, K-0
2. Chem. Origins, K-0. Palty
3. K~0
t Patty, Poly. Sci.
5. MsSDS '
a. K~-0
—References for Specific Control Methods _
Hyg. Guide and MSDS wexe the references used in numbers 1 - 5.
6. K—Q

1
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RESPIRATCR TABLE DOCUMENTATION

SUBSTANCE: TDinitrohenzene (all isomers)

D. O.

L.

STRHDARD: 1 ‘mgs M3

Eye Trritation Level: Grant states that "surface contact (with dinitrobenzer

may cause yellowing of the skin, and purportedly of the gonjunctiva

and cornésa, but. no orlglnal ohsexvations on corneal c¢hanges were Found
in the literature. Aecording to Grant, "2,4- ~dinitrobenzene caused
no inflammatory response when this substance was hrought inte contact
with the uveal tract, retina, oY conjunctlva“ of guinga pigs.
For the purposes of this standaxrd, gquarter- and half- tacepiec¢e
respirators are permitted.

IDLH: 200 mgs/M3
Basis foxr IDLH Value: There are no acute inhalation toxicity data available
upon which to base an IDLH goncentration for dinitrobenmene. The
c¢hosen IDLH, therefore, has heen estimated from the statement hy
Deic¢hmann and Gerarde that "the probable lethal oral dosse for an
adult is 2 gm."
Other Toxicological Information: Deichmann and Gerarde note that "abserption

{of dinitrobenzenes)-may cause anemia, cyanosis, gastroenteric
disturbances, injury to the liver, and neuritis. The meta isomer is

more toxic than the ortho and para because it is more potent in

converting hemoglobin to methemoglobin,. The pxohable lathal oral
dose for an adult is 2 gm.” Patty repeorts that e-dinitrobenszene

can he absorbed through the intact skin readily.

The NIOSH Toric Substances List gives oral cat LbLo's of
27 mgs/kg for n-dinitrohenzene and 29 mg/Rg for p-dinitrobengerne.

The Documentation of TLV's states that "a wast history of
industrxial experience with DNB poisoning uas réeported by von Oettlngen
and Hunter. Thisg erperience indicated DNB to ke a highly toxric
substance, exhibitinyg various signs and symptoms of involvement of
the blood, although fatalities xrarely occurred from exposure.

Re1dy abserption of DMB through tlhe skin is a well emphasized factor

in the toxicity and hazard of this substance. Unfortunately, no
reference to the degree. of exposure which produced these symptoms is

to be found in these historigal reviews. Morxeovér, ¢urrently there

are no published reports, either on man or in animals, at measured
levels of eéxposure. The basis for setting the limit for DKB must,
therefore, he arrived at on the hasis o¢f an estlmate of the comparative
toxicities of polynitro azomatlc compounds relativeé to those of

the mononitro derivatives.

"Comparative atute LDEO values for the dinitro aromatic
derivatives and the corresponding mononitro compounds by various
routes in various animals show almost without exception that
the dinitro compounds are more acutely toxic by a factor of at least
five. The LD50 values for the dinitro derivatives of bhenzene, tolusne

‘phenol, o-cresol and alpha-naphthol range from & to 60 mgsky,

clasgsifyving these substances in -the 'highly tonic" category ol an
acute basis; the Ib50 values available for the correspondlng mononltro
derlvatlves, benzerie, toluene and phenel, range irom 20 -~ 1000 mgrsky
or greater. '

"A¢cordingly, a threshold limit for the dinitrobenzene isometrs
¢f 1 ngs/M3 is xécommendéd. This value has also been adopted by the
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USSR and Czechoslovalia."”
VAPOR PRESSURE AT 20 C¢: All isomezrs: Much less than 1 mm Hg
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USE/ZEXPOSURE AND CONTROL DQCUMENT
DINITROBENZENHE (ALL ISOMERS)

Principal Route

Usé/Exposure
Inhalation of vapor and
skin contact with crystals
during use in the dye

of Enitry
A,B,D

industry - prepaxation

of dyes and dye interme-
diates (m-phenylenediamine,
m-nitroaniline, picrin
acid)

Inhalation of vapor and
skin contact with crystals
during use in the chemical
industry as an orxganie
synthesis intermediatsa
(2,4%—-diamninophenol -
Photographic developers,
trinitrobenzene -
eRplosives)

Inhalation of vapor and
skin contact with crystals
during the synthesis and
processing of dinitro-
henzmeéne (nitration of

nitroberizene using sulfuric

acid and fuming nitric

acid). The second nitze

group is meta-directed
prqﬂucing a mixture of

91 - 9U4% meta-dinitrobenzene
and the rest ortho- and
para—-dinitroberizene. For

this reason the meta isomer is
the most important.

Inhalation of vapor and

skin contact with crystals
during use in the plastics
industry (camphor substi-
tute in the produdtion of
celluloid; polymerization
inhibitox - retards allyl
acetate polymerization)

Inhalation of vapor and
skin contact with crystals

during c¢leaning and main-

tenance of storage vessels

Currently Used

Contrel Methods
Progess enclosure; general
dilution ventilation; local
exhaust ventilation; per-
sonal protective eguipment
(goggles, gloéves, respira-
toxy protective devices)

Process enclosure; general
dilution ventilation; local
exhaust ventilation; per-
sonal protective eguipment
(geggles, gloves: rapira-
tory protective devices)

Proctess enclosure; general
dilution ventilation; lotsal

.exhaust ventilation; per-

sonal protective eguiphent
(goggles, gloves, repira-
tory protective devices)

‘Prodess enclosure; general

dilution ventilation; local
exhaust ventilation; pex-
sonal preoteetive eguipment
{gogyles, gloves, repira-
tory protecdtive devices)

Pro¢ess enclosure; general
dilution ventilation; lecal

exhaust ventilation; per-

sonal protective eguipment
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and during clean up of (goggles, gloves, repira-
accidental spills tory protective devices)
Skin contact with cxystals B,D Material substitution

during use as an explosive
(gubstitute for THT and
other explosives in shells
and generally mixed wuith
ammonium nitrate or

other high explosives). Be-
cause of its toxieity

and the availability of

mere peowarful explosives,

it is no longer of practiéal
importance. :

Inhalation

B —-- Skin and eye contact resulting
in localized irritation

¢ —--~ Tngestion

D --= SRin contact resulting in

absorption and subsequent

systemic poisoning

{ =
I
I



