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The basic text of +this document contains the draft technical standard
approved by the Joint Review Committee of the NIOSH/0SHA Standards
Completion Program and the supporting documentation for the substance P-
NITROCHLOROBENZENE.

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 been promulgated by that agency. This draft standard is
provided for your information only.

The References and Sources, Respirator Table Documentation and Use/Exposure
and Control Documentation are the working documents used by the various SCP
working groups during the development of the draft technical standard and
serve as the technical foundation for the standard. The classification for
each substance and the regulatory statements were derived following a
decision logic established for the various sections of the standard.
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(a) Definitions. (1) "Permissible exposure” means exposure of employees
to airborne concentrations of p-nitrochlorobenzene not in excess of 1
milligram pexr cubic meter (mgs/M3) averaged over an eight-hour work shift
(time weighted average), as stated in $ 1910.1000, Table Z-1.

(2) "petion level”™ means one half of the permissible exposure for p-
nitrochlorobenzene.

(h) Exposure determination and measurement. (1) Each employer who has a
place of employment in which p-nitrochlorobenzene is released into the
workplace air shall determine if any employee may be exposed to airborne
concentrations of p-nitrochlorobenzene at or above the action level. The
determination shall be made each time therxe is a change in production,
process, or control measures which could result in an increase in airborne
concentrations of p—nitrochlorobenzene.

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

(i) Any information, obsexvations, or calculations which may indicate
employee exposure to p-nitrochlorxrobenzene;

(ii) Any measurements of p-nitrochlorobenzene taken;

(iii) Any employee <complaints of symptoms which may be attributable to
exposure to p-nitrochlorobenzene; and

(IV) Date of determination, work being performed at the time, location
within work site, name, and social security number of each employee
considexed.

(3) If the employer determines that any employee may be exposed to p-
nitrochlorobenzene at or above the action level, the exposure of the
employee in each work operation who is Dbelieved to have the greatest
exposure shall be measured. The exposure measurement shall bhe
representative of the maximum eight-hour time weighted average exposure of
the employee.

(4) If the exposure measurement taken pursuant to paragraph (b) (3) of
this section reveals employee exposure to p-nitrochlorobenzene at or above
the action level, the employer shall:

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

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

(5) If an employee exposure measurement zreveals that an employee is
exposed to p-nitrochlorobenzene at or above the action level, but not above
the permissible exposure, the exposure of that employee shall be measured
at least every two months.

(6) If an employee exposure measurement reveals that an employee is
exposed to p-nitrochlorobenzene above the permissible exposure, the
employer shall:

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

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

(iii) Individually notify, in writing, within five days, every employee

—who is found to be exposed to p-nitrochlorobenzene above the permissible
exposure. The employee shall also be notified of the corrective action
being taken to reduce the exposure to at or below the permissible exposure.

(7) If two consecutive employee exposure measurements taken at least one
week apart reveal that the employee 1is exposed +to p-nitrochlorobenzene

m—
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below the action level, the employer may terminate measurement for the
employee.

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

(c) Methods of measurement. (1) An employee's exposure shall be obtained
by any combination of long term or short term samples which represents the
employee's actual exposure averaged over an eight-hour work shift (See
Appendix B (IV) of this section).

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

Table 1
Concentration Required Accuracy
Above permissible exposure * 257%
At or below permissible exposure
and above the action level + 3574
At or below the action level + 507
(d) Compliance. 1) No employee shall be exposed to p-

nitrochlerobenzene above the permissible exposure as defined in raragraph
(a)(1) of this section.

(2) Employee exposures to airborne concentrations of P—
nitrochlorobenzene shall be controlled to at or below the permissible
exposure by engineering and work practice controls:

(i) Engineering and work practice controls shall be instituted to reduce
exposures to at or 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 below the permissible exposure, they shall
nonetheless be wused to reduce exposure to the lowest level feasible and
shall be supplemented by respirators in accordance with paragraph (d)(4) of
this section.

(3) Engineering controls. When mechanical ventilation is used to
control exposure, measurements which demonstrate system effectiveness, for
example, /sair velocity, static pressure, or air volume, shall be 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
which might result in an increase in airborne concentrations of P
nitrochlorobenzene.

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

(i) During the time period necessary to install or implement engineering
or work practice controls; or

(331) In work situations in which engineering and work practice controls
are technically not feasible; or

=
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(iii) To supplement engineexing and work rractice controls when such
controls fail to reduce ®irborne concéntrations of p-nitrochlorohenzene to
at or below the permissible exposu¥e; or

(iv) For operations which regulire entry into tanks or closed vessels; or

(v) In emsrgencias.

(S) Whexe fwréspirators ars needed and pexrmitted under this paragraph to
reduce enployee eXposurs, the employer shall select and pProvide the
appropriate respirator from Table 2 and shall ensuxe that the employee uses
the respirator provided.

TRBLE 2 RESPIRRTORY PROTECTION FOR p- HITROCHLOROBENZEHB

Particulate Concentration

5 mg/M3 ox less Any dust and mist resPiratOr,-QXCept single uge.

10 mgs/M3 or less Any dust and mist resplrator, except single—-use or guarter
mask respirator.
Any fume respirator or hlgh eff1¢1ency partlculate filter
reéspirator.

Any supplied-air respirator.
Rny:self~cohﬁainedfbreathing apparatus.

_SO mg/M3 or less A high efficiency partlculate filter xesplxatox with a
full facapiece.
Any supplied-ailr respiratsor with a fEull faceplece,
helmet or hood.
Any self-contained breathlng apparatus wlth a full
facepiece.

1000 mg/M3 or less & pouered &air- purlfylng respirator with a high efficiency
particulate filtar.
A Type C supplled air réspirator operated in pressure -
demand oxr. othex Positive pressure ox contlnuous ~flow mode.

Greatexr than Self-contained hreathing apparatus with a full facepiece

4000 mg/M3 or opexated in pressure-demand or other positive pressuzxe
—entry and mode .

escape from e

unknouwn A combination respirator which includes a Type C supplied -

concentrations alr respirator with a Ffull facepiece operated in pressurs -

demand or othér positive Bressure or continuous—-flow mode
and an aunrilijary self- contalned breathing apparatus
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operated in pressure-demand or other positive pressure mode,

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

Escape Any dust and mist respirator, except single-use.

Any escape self-contained breathing apparatus.

(6) Respirators shall be approved by the Mining Enforcement and Safety
Rdministration (formexrly Bureau of Mines) or by the National Institute for
Occupational Safety and Health under the provisions of 30 CFR Part 11.

(7) The employer shall institute a respiratory protection program in
accordance with $ 1910.134(b), (d), (e), and (f).
(e) Fire and safetv. (1) The employer shall familiarize himself with

the information contained in the Substance Technical Guidelines (Appendix B
of this section) for p-nitrochlorobenzene.

c2) For the purpose of compliance with % 1910.309, locations classified
as hazardous locations due to the presence of p-nitrochlorobenzene shall be
Class II, Group G.

(32 For the purpose of compliance with $ 1910.157, p-nitrochlorobenzene
is classified as a Class B fire hazard.
(4) For the purpose of compliance with % 1910.178, locations classified

as hazardous locations due to the presence of p-nitrochlorobenzene shall bhe
Class II, Group G.

(5) Sources of ignition such as smoking or open flames are prohibited
where p-nitrochlorobenzene presents a fire or eXplosion hazard.
(6) p-Nitrochlorobenzene shall be stored so as not to come in contact

with strong oxidizers.

CE) Personal protective equipment. (1) Employers shall provide and
ensure that employees use impervious clothing, gloves, face shields (eight-
inch minimum) and other appropriate protective c¢lothing necessary to
prevent skin contact with p-nitrochlorobenzene or liquids c¢ontaining p-
nitrochlorobenzene, where skin contact may occur. Face shields shall
comply with $ 1910.133(a)(2),(a)(4), (a)(5), and (al)(6).

(2) Employers shall ensure that employees whose c¢lothing may have become
contaminated with p-nitrochlorobenzene change into uncontaminated ¢lothing
before leaving the work premises.

(3) Employers shall ensure that c¢lothing contaminated with P-
nitrochlorobenzene is placed in c¢losed containers for storage until it c¢an
be discarded or wuntil the employer provides for the removal of pP-
nitrochlorobenzene from the clothing. If the clothing is to be laundered
cr otherwise cleaned to remove the p-nitrochlorobenzene, the employer shall
inform the person performing the operation of the hazardous rProperties of

—p-nitrochlorobenzene.

(4) Where exposure of an employee's body to liquids containing p-
nitrochlorobenzene may occur, employers shall provide facilities for quick
drenching of the body within the immediate work area for emergency use.

(5) Employers shall ensure that non-impervious clothing which becomes
wet with liquids containing p-nitrochlorobenzene be removed immediately and
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that non—impexrvious clothing which becomes contaminated with p-
nitrochlorobenzene be removed promptly and such c¢lothing shall not be
reworn until the p-nitrochlorobenzene is removed from the c¢lothing.

(g) Spills and disposal. In the event that p-nitrochlorobenzene 1is
spilled the employer shall immediately provide available ventilation and
then c¢lean up the spill.

(h) Sanitation. (1) Employers shall ensure that employees whose skin
becomes wet with liquids containing p-nitrochlorobenzene immediately wash
or shower with soap or mild detergent and water +to zxemove any p-
nitrochlorobenzene from the skin.

(2) Employers shall ensure that employees whose skKin becomes
contaminated with p-nitrochlorobenzene promptly wash cr shower with soap or
mild detergent and water to remove any p-nitrochlorobhenzene from the skin.

(3) Employers shall ensure that all employees subject to skin contact
with p-nitrochlorobenzene wash with soap or mild detergent and water any
areas of the body which may have contacted p-nitrochlorobenzene at the end
of each work day.

(4) Employers shall ensure that employees do not eat or smoke in areas
where p-nitrochlorobenzene or liquids containing p-nitrochlorobenzene are
handled, processed or stored.

(5) Employers shall ensure that employees who handle r-
nitrochlorobenzene or liguids c¢ontaining p-nitrochlorobenzene wash their
hands thoroughly with socap or mild detergent and water before eating,
smoking or using toilet facilities.

(i) Training and information. (1) Each employer who has a workplace in
which p-nitrochlorxobenzene is present shall Keep a copy of this regulation
with Appendixes A, B and C at the workplace. This material shall be made
readily available to affected employees.

(2) Each employer who has employees exposed to p-nitrochlorobenzene
above the action level or employees who may have skin or eye contact with
p—nitrochlorobenzene or liquids containing p-nitrochlorobenzene, or
employees who work where a spill of p-nitrochlorobenzene may occur, shall
annually:

(i) Inform affected employees of the information contained in the
Substance Safety Data Sheet for p-nitrochlorobenzene (Appendix A of this
sectionl;

(ii) Advise affected employees as to the signs and symptoms of exposure
to p-nitrochloxrochenzene.
(iidi) Instruct affected employees to advise the employer of the

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

(iv) Provide training to ensure that employees understand the
precautions of safe use, emergency procedures, and the correct wuse of
protective equipment relative to p-nitrochlorobenzene.

(3) Medical surveillance. (1) The employer shall provide medical
procedures as required by this paragraph. B1l1l medical procedures shall be

—performed 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 p-

nitrochlorobenzene or liquids containing p-nitrochlorobenzene oxr airborne
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aoncentratlons of p-nitrochlorobenzene at or above the action level a
pxeplacement medlcal examlnatlon whi¢h must inelude the iollomlng

{i) A medical history and rhysical exam1nat1on with emphasis on +the
blood, liver, kKidneys and heart

(ii) Complete hlood ¢ount to include at least red and white cell count, a
differential smear, hemoglobin and hematocrit.

(3) Periodic medical éuamination. The employer shall make available to
each employee exposed te p- nltrochlorohenaene oxr ligquids c¢ontaining p-
nitrochlorohenzene or airborne concentrations of p-nitrochlorobenzene at
or above the -acticn level, twelve months from the date of the employee's
ilxst exposure, and every twelve months thereafter, a periodic medical
examlnatlon which must in¢lude the following:

- (1) A medical  history and physical examination with emphasis on the
blood, liver, Xidneys and heart;

(ii) Compléete blood sount to inc¢lude at least red and white cell count, =a
diffeérential smear, hemoglobln and hematocrit.

() Alternative medical procedures. If the ewamining physician chooses
to use altexnatlve medical proceduzes ts those specified din paragraphs
{33(2) and (3)(3) of this section, +the eamployer may accept such alternative
medlcal procedures as meeting the rTequirements of +this section Provided
that the employer:
~ ¢4) obtains a statéement from the examining physician setting forth the
alternative medical procedures, the ‘rationale Feor substitution, and
ev1dence “that they will he equally effective:

€1i) ‘Informs each exposed worker of the fact that alternative medigal

procedures to those required in paragraphs (§)(2) and (3)(3) of this

sectlon are to be made availabhle.

. (5} Interim medical examination. The employver shall Provide an interim
medical ‘examination including a methemoglobin determination <or the
employee i€ the employee 1nforms the employer of any of the signs or
sympitoms of exposure to p- nltrochlorobenzene whit¢h are listed in Appendix A
which +he emplovee suspects are caused hy exposure to p- nltrochlorobenzene

(&) Informing the phvsician. The empleyeY shall provide to the physician
performing any medical examination require@ by this section ‘the Following
1n£orma%10n
. i) B copy of +this regulation with Appendires. A, B, and C for p-
nitrochlorobenzene:

(ii) A description of the affected emplovee's duties as they relate +to
his ewposure to p—nitrochlorchbenzene;

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

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

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

{vi) Upon reguest of the physician, any available information from
rrevious médigal examinations of the affected emplovees.

(7)) Where a madical axamination is zrequired by paragraphs (3)€2), (3)(3);
or (3)(5) of this section, following such examination the employer shall
obtain froem +the examining physician a wxitten opinion whlch conforms with
paragraph (3){8) of this section.

al
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(8) Physician's written opinion. i) The physician's written opinion
shall be a signed statement by +the examining physician specifigally
stating: '

CRY WhHether +the employee has any detected medical condition which would
place the employee at inc:éased risk of material impairment of +the
employee’s health <rom esxposure to p-nitrochlorobenzene or would directly
or indirectly aggravate any detected medical condition;
~ (B)Y Any recommended limitations upon the employee's exposure t6 p-—
nitrochlorohenzene, including limitations upen the use of rpersohal
pretective equipment and respirators;

e That the employee has beehn informed by the physician of any detected
medical conditions which require furthex medical eéxaminaticn or treatment.

(ii) The physician's uritten opinion shall not reveal specific medigal
findings ox diagnoses unrelated to exposure to p-nitrochlorobenzene. o
- {iii) The ewmployer shall provide the enmployee with a copy of the
physician's written opinion.

(91 Results of tests. Where & preplacement or periodi¢ medical
examination is reguired by raragraphs (3)(2) or (3)(3) of +this ‘séction;
follouwing such ekamination the employer shall obtain from the examining
physician:
© (i) A recording of the blood tests;

Cddy Where alternative medical pzrocedurtés have been performed in
agcordance with paragraph (3){4) of +this section, a recording of such
alternative procedures. '

(10} No employee shall he exposed to p-nitrochlorobhenzene in’ such a uay

as would put the employee at increased risk of material impairment of his
health from such exposure. This determination may bhe hased on the
physician's written opinion.. '

(11) Ho medical Procedure which would be performed pursuant to paragraphs
033€2) ox (3)(3) of this section need he performed if records of a previous
such procedure performed within the past six months azre acceptahle to the
examining physician. _

(12 If an employee <refuses any reguired wmedical examination, the
amployer shall inform theé employee of the possible health conseéqguenges of
such refusal and obtain a signed statement from the employee indieating
that the employee understands the risk involved by refusal to be examined .

(k) Recozrdlheeping, {12 Euposure determination. (i) The employer sghall
keep an accurate record of all determinations required to be made pursuant
to paragraph (bJ)(1) of this section.

{ii) This recoxrd shall 4dinclude +the written determination reguired in
paragraph (b}(2) of this section.

- (1i4) This =zre¢ord shall be maintained until replaced hy a more retent
regord. _

(2) Exposure weasurements. (i) The eémplover shall keep an accurate
record of all measurements taken <o determine employee exposure to p-—
nitroé¢hlorobenzena. _

= (ii) This record shall include:

(B) The date of measurement;

. (B) Operations involving exposure to prnitrochlerohenzene which are being
monitored; '
(€) Sampling and analytical method used and evidence of their accuzacy;

(D) Number, duration, and results of samples taken; and
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(E) Name, social secdurity humber and exposure of the enployee monitored.

(1ii) This recdord shall be maintained until replaced by a more recéent
rzegord but in ne event for less than one year.

(3} HMechanical ventilation, (i) When mechanical ventilation is used as
én engineering control, the emplovexr shall maintain an accurate record of
the measurements demonstrating the effectivendss of such ventilation
reguired by paragraph (d)(3) of this section.

(ii) This regord shall include:

(A) Date of measurement;

(B) Type of measurement taken:

(€Y Result of measurement.

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

{4) Emplovee training and information. (i) The employer shall XKeep an
acouxate record of all employee +training and information required by
paragraph (i) of this secticn.

(1i) This record shdll include:

(A) Date of training;

(B) Name and socidl security number of employee trained;

(C) Content eor s¢ope of training provided.

riii) This record shall be maintained until xeplaced by a more récent
recozd. _

{5 HMedicgal surveillance. (i) The employer shall Keép an accurate
racord of employee medical surveillance reguired by paragraph €3] of this
segtion.

(ii). This recoxrd shall include:

(A) The name and social security numhexr of the employee;

(B) Results of ‘tests zregquired by paragraph (j)(2) and (5)(3) of this
section and results of any tests conduected pursuant to paragraphs (3)(4&) of
this section;

ey Any employee medical complaints relative +to exposure to p-
nitrod¢hlozohenzene;

(D) A copy of information provided to the physician pursuant to raragraph
€3)¢6) 044y, (iid), (iv), (v), .and (vi) of this section.

(E) Physician's written opinion; and

(F) A signed statement of any zefusal to be examined.

(iii) TPhis zrecord shall be maintained foz the duration of and for five
vears .atter termination of the employment of the affected emplovse.

(6) Acgess +to regcords. (i) Bll records reguired +to He maintained by
this sectien shall be made available upeon request to authorlzed
répresentatives of tha Assistant Secretatry of Lahox for Occupatlonal Safety
and Health and the Director of the HNational Institute for Ocgupational
Safety and Health, _ _

. {ii) ©Each empleyee oxr former employee shall have acgess to the EHPOSUXe
determination and exposure measurement records regquired to be maintained by
this section which indicate his ocwn exposure to p-nitrochliorobenzene.

(iii? Emplovee medical records regquired to be maintained by this section

—shail be made available upon written request to a physician designated by
theée erployee or Fformeér employea.

(1> Employee ohservation of measurement. (1) The employexr shall give each
employeée or his repxesentatlve an opportunlty to ohserve any medsurément of
his exrposure %o Pp-nitrochloxobenzene which is conducted pursuant to this
saection.

s
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(23 When observation of measurement of employee ex¥posure to p-
nitrochlorobenzene kequires entry into an area where the use of personal
protective devices, including respiraters, isg regquired, the observer shall
be provided with and required %o use such equipment -and comply with all
other applicable safety procediures.

(3} Without interfering with the measurement, obsexrvers shall be entitled
tor

(i) Recveive an explanation 6f the measurement procedure.

(iiJ Visuklly observe all steps rélated to the measurement of the

airborne concentration of p-nitrochlorobenzene that are he;ng performed at

the place of exposure; gnd
(iii) Record the results obtained.

NOTE:: The information cdontained in the following appendixes is advisory
in nature and is not intended; by itself, to create any additional
chligations net otheruise imposed ox detract from any existing
obligation.

APPENDIX &

SUBSTANCE SAFETY DATA SHEET
FOR p-NITROCELOROBENZENE

I. SUBESTANCE IDENTIEICATION
a. Substance: p-Nitrochlorobenzene _ _
B. Parmissible Exposure: 1 milligram of p-nitrochlorobenzene

per cqbic;meter of air (mgs/M3) averaged over an eight-liour
work shift.

_ C.  Appearance and odor: Yellow solid with a sueet odor.
IT. HEALTH HAZARD DATA
A. Ways in which tlhe chemical affects vyouxr body: P~

Nitrochlorobénzene can affect yvour hody if you inhale it or

if it comes 1in contadt ‘with your eyes ¢r skin oxr if you

swallow it, It is readily absorhed through vour skin. Even

a small amount absorbhed fxrom the ¢lothes or shoes may cause

%QXLG symptoms

B. Effects of Overewposure:s

1. Short-term Exposure: p~Nitrochlorobhenzene affects the
ability of the blood to carry oxygen normally. A bluish
disd¢oloration oFf +the skin may occur with headache,
irritability, dizziness, weakness., nausea, vomiting,
shortness of hreath, drousiness and unconsciousness. T£
treatment is not given promptly, death may occur. The
onset of symptoms may be delayed. p-Nitrochlorxrobenzene
may also cause an unpleasant taste. The ingestion of
aldéohol may c¢ause increased susceptibility +to the
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effacts of p-nitxoechlorobenzeéene. The ea¥liest effect
may he a bluish coleor of the skin, especially thée lips.
If +the lack of oxygen ‘becomes severe, drowsiness,
headache, nausea and vomiting may occur. If oxygen lack
is very severe, it may cause unconsciousness and even
death. It will also cause the mouth and hreath to smell
of bitter almonds.

2., Long—term Exposuxe: Repeated or prolonged exposure to
p—nitthhloxohenZéne may c¢ause anémia and skin rash.

3. Reporting Sighs and Symptoms: You should inform yvour
gmployer if you develop any signs or .symptoms and
suspect that they are caused by exposure to p-

nitrochlorobenzene.

EMERGENCY FIRST AID PROCEDURES

A.

Eye Exposure: If p-nitrochlorcbenzene or liquids containing

p—nitzochlorobenzene get dinto your eyves, wash your eyes

immediately with large amounts of water, lifting the lower
-and upper lids cocasionally. Get medical attenticen

immediately. Contact lenses should not bhe worn when working
with this chemical.

Skin Exposure: Tf p-nitrochlorobenzene ox liquids ‘containing

p=nitrothor9benzene_get on vour skin, immediately wash the
contaminated skin using soap or mild detergent and water. If
p—nitrochlorobenzene or liguids gontaining P-
nitrochlorobenzene penetrate through your cleothing, renocve
the <¢iothing immediately and wash the skin using soap or mild
detergent and water. Get medical attention immediately.
Breathing: If you oxr any other pexrson breathes in large
amounts of p~nitrochlorobenzene 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 attentien as soon as possible.

Swallowing: When p—-nitrochlorxobenzgene or liguids c¢eontaining
p-—nitrochlorobenzene have heen swallowed; gdive the person
large guantities of uater immediately. hfter the water has
been swallowed, try to get the person to vomit by having him
touch the back of his %hiroat m1th his f£inger. Do noet make an

unéonsclous person vomit. Get medical attention immediately.

Resgua: Move affected person from the hazardéus exposure.

If the exposed person has bean overdome., notify soliecne else

and put into effec¢t the established emergency rescue
procedurés. Do not become a casualty yolurself. Understand
your emergency rescue procedures and Know the locations of
the egquipment bhefore the need ariges.

RESPIRRTORS AND PROTECTIVE CLOTHING

A.

Respiraters: Respirators are ngét the bhest way to controel
exposure to p—nitrogchloxobenzenéd. You can conly be reguired
to wear +them ZFor routine use iFf your emplover is in the
process of installing controls or contrel measures prove
inadéeguate. You may be required to wear respirators for non-
routine activities or in emexgencies. If respirators are
WOYN, they must have a Mining Enforcement and Safety
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Administration (MESA) or National Tnstitute for Occupatienal
Safety and Health (NIOSH) approval label. (0Older respirators
may have a Bureau of Mines appreoval label.} For effective
protection, respirators must fit your face and heéad snugly.
Respirators should not be loosened or removed in woxk

situations where théere use is required. If you can snell p-
nitrochlorobenzene while wearing =a respirator, the respirator
is neol woxking corzectly; go immediately to fresh air. If
you experience difficulty breathing while wearing a
respirator, tell your employex.

Protective Clothing: You must wear impervious clothing,

gloves, face shield or other appropriate protective c¢lothing

to prevent skin contact with p-nitrochlorobenzene oxr ligquids
éontaining'p—hitxbchlorobﬁnzene vhere skin contact may ocoeur.
Replace or repair impervious clothing *that has developad
leaks.

Eye Protection: Not applicable.

PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

p-Nitrochlorobenzene is a combustible so0lid. At_glevatéd
temperatures its vapors can form explosive mixtures with aizx.
p—-Nitrochlorchenzans must he stored in +tightly closed

containers in a cool, uwell ventilated area away from strong
oxidizers.

Sources of dgnition such as smoking and cpen flames are
prohibited wherever p-nitrochlorobenzéne is handled, used or

stored in a manner that could create a potential fire or

explosion hazard.

If your work c¢lothing may have become contaminated with p-
nitrochlorobenzene, you must change inte uncontaminated
clothing before leaving the work Premises .,

You nmust immediately remove any non-impervious ¢lothing that
becomes wet with liguids containing p-nitrochlorobenzene angd
you must premptly zemove any non-impexvious clothing that
becomes contaminated with p~nitrechloxzobenzene. This
clothing must not be reworn until the p-nitrochlozrohenzene is

removed from the ¢lothing.

If ‘your skin becomes wet with ligquids ¢ontaining p-
nitrochlorobenzene, you must immediately wash or shower with

soap  or mild  detezgent and water to ‘remove +the p-
nitrochloxobenzene from your skin.

If your skin'beﬁomas contaminated with p-nitrochlorobhenzene,
vyou must promptly wash or shower uith soap or mild detergent
and water to remove the p-nitrochlorobenzene From your skin.
If you are subject to skin cnnfact'mith rP-nitrochlorobenzane,
at the end of each work day vyou must wash with soap br mild
detexgent and water any areas of your bhody that may have
contacted p—nitrochlqrqbenzene.

You must not eat or smoke in areas where p-nitrochlorohenzene
or liguids containing p-nitrochlorobenzene are handled,
processed or stored.

If you handle p-nitrochlorobenzene or liguids c¢déntaining p-

‘nitrochlorohenzens,. you must wash your hands thoroughly ‘with
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seap or mild deteérgent and water befozre eating, smoking or

using teilet facilities. _

Fire extinguishers and quic¢k drenching facilities, where
provided, must be readily available and you should know where
they axe and how to operate them.

AsR  your superviscr where P—nitrechlorohenzene is used in
youxr work area ahd for any additional safety and health

rules.

TO INFORMATION

Ea¢h year vyour employer is required to inform you of the
information contained in this Substance Safety Data Sheet for
p—nitrechlorchenzene. In addition, your employeér must
instruct you in the safe use of p-nitrog¢hlerobenzane,
emergency procedures, and the ‘correct wuse oF protective
equipment.

Tour enmnployer is required to determine whether you are being
ekposed to p-nitrochlorobenzens. You or your representative
have +the xight to obhserve employes exuposure measurements and
to record the rssults obtained. I+ your employer determinesg
that You are being overexposed, he is regquired Tto ‘inforn vou
cf the exposure and the actions which are bheing taken to
reducde your éXposure.

Youx employver is required to keep records of your exposure
and medical examinations. Your employexr is required to Keep
exposure data for at least one year and to Keep medical data
duxing vyour employment, and for & period of Five years
ﬁollouing_ your termination of employment. Your employer is
required to wmalke the exposure data available to yvou upon your
reguest. Your employer is also required to release your
medic¢al records to your physician upon vour written requESt.
Your employer must give you a copy of the physicians written
opinion fer any physical examination required by thisg

standazrd.

APPENDIX B

SUBSTANCE TECHNIGAL GUIDELINES
FOR P-NITROCHLOROBENZENE

PHYSICAL AND CHEMICAL DATA

a.

Substance Identification

1. Synoenyms: PNCB; #4-chloronitrobenzmene; PCNB;
_ P-chloronitrohenzene; l1-¢hloro—-U-nitrebenzene
b Formula: 1,4~C1CAHUNOZ

3. Molecular weight: 157.6
Physiecal Dats _
1. Boiling peint (760 mm Hg): 242 C (468 F)
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2. Specific gravity (water = 1): . 87

3. Vapor density (air = 1 at h0111ng point of
P-nitrochlorochenzene): 5.4

4., Melting point: 83 ¢ (181 F)

5. Vapor pressure at 20 € (68 F): Much less than 1 mm Hyg.

6. Solubility in water, % by weight at 20 ¢ (68 p): 0.003

7. Evaporation rate (butyl acetata = 1): Hot appllcable

8. Appearance and odor: Yellow selid with a sweet odor.

II. FIRE, EXPLOSIOH AND REMCTIVITY HAZARD DATER
A Fire

1. Flash peint: 127 ¢ (261 F) (closed cup)

2. Autoignition temperature: Data not available

3. Flammable liwits in air, % by volume: Data not
available

b . Extinguishing media: Foam, carbon- diéoxride,
dry chemical

5. ‘Special fire- ~fighting procedures: Do net use a solig
stream of water since a stream will scatter =and spread
the fire. Use water spray to tool coéntainers exposed to
a fire. _

6 . Unugsual fire and explosion hazards: -
Nitrochlororbenzene is a combustible solid. At elevated
temperatures its vapoxrs can form explosive mixtures with
aizr. 211 ignition sources must ‘he controlled_ where p-
nitrochlorohenzéne is used, handled oz stored in a
manneér that éould create 5 potential fire or explosien
hazard. When p-nitrochlorobenzene burns, a heavy sooty
smoke. is formed. _

7. For purposes of complying with 29 CFR 1910.309, +the
classification of hazardous locations as described in
Article 500 of the National Electxic Ceode foxr p=
nltrochloxobenzane shall be ¢lass IT, Group G,

B, Reactivity _

i, Conditions contributing to 1n5tab111ty Heone hazardous.

2. Incompatibilites: Contact with strong oxidizexs may
cause fire and explosion.

3. Hazardous deconposition products: Toxic gases and
vapors (such as oxides of nitrogen, hydrogen c¢hleoride,
and carbon meonoxide) may be released in g fire involving
p—nitrochlorohengzéne ..

4. Sprecial precautions: Liguid p- nltrochlorobenzene will

: attacgk somé forms of plastics, zubber and coatings.
ITT. SPILL AND DISPOSAL PROCEDURES
: A I£f p- nltrochlorobenzepe is sgpilled,. +the follouwing steps

should be taken:

1.

Ventilate area of spill.
Foxr small guantities., sweep onto paper or other suitable
matexrial, place in an appropriate container and burn in

4 safe pliace J(such as a fume hood). Large quantities

may be reclaimed; however, if +this is net. practical,

dissolve in a flammable solvent (such as alcohol) and
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atomize in a suitable combustion chamber egquipped with
an appropriate effluent gas cleaning device.

Persons noti wearing protective equipment should be restrlcted

from greas of spills until cleanup has been conpleted.

was%e dispesal methods: P- Hltrochlozoxbenzene may bhe
digsposed 6f:
1. By making packages of p-nitrochloxohbenzene in PAPSF oFr

othexr flanmable material and burning in a suitable
combustion chamber equipped with an appropriate effluent
gas cleaning device.

2. By dissolving p-nitrochlorobenzene in a <$lammable
solvent (such as alcohol) and atomizing in a suitable
combustion chamber equipped with an appropriate effluent
gas ¢le@ning dévice.

MONITORING AND MEASUREMENT PROCEDURES

R.

EXPOSURE ABOVE THE ACTION LEVEL: Measurements taken for the
purpose of determining employee exposure undexr this section
are best taken such that the average eight-hour exposure may
he determined frxom a single eight-hour sample oz +two ZFour-
hour samples. Several short time intérval samples (up te 39
minutes) may also be used to determine the average grposure
level. Rir samples should be taken in the employee's
breathing =zone (air that would meost nearly represent that
inhaled ‘By +the employee). Sampling and analyses may hbe
performed by instruments such as detector tubes certified by
NIOSH undex 2 CFR part 8%, portable direct- redding
instruments, dosimeters, ox by collection of the particulates
using a high efficiency membrane ZFilter with subsegquent

chemical analyses. The method of measurenent must determine

the concentration of p-nitrochlorohenzene to plus or minus
35%.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSYRE: The monitoring and

measurements under this section should be essentially the
same as described undex paragraph IV. A. Laboratories
rerforming c¢hemical &analyses should be accredited in
Industrial Hygiene Chemistry by the American Industzial
Hygiene Association. The meéthod of measurement mus+t

detexrmine the concentzation of p-nitrothorobenzene-to-plus

or minus 25%.

METHODS: Methods meeting +these accuracy requirements are
available from the National Technical TInfoxrmation Service, U.
5. Department of Commerce, Springfield, Virginia 22161 under
the title "NIOSH Analytical Methods for Set pv (Crder number
XKEXHAXRXEEEYY .

QUALIFIED PERSONS: Since many of ‘the duties relating +to
employee protection are dependent on the results of

monitexing and measuring procedures, employers should assure
that the evaluation of employee exposures is perxformed by =
competent industzrial hygienist oxr other technically quallfled
rerson,

MISCELLANECUS PRECAUTTIONS
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A. Stoxe p—nitrochlprobenzene in tightly closed containers in =
¢ool, well ventilated area.
B. Employers should advise employees of all areas and. epexrations

where exposure *o p-nitrochlorxobenzene could ocour.,
- VI.. COMMON CPERATIONS
Common operations in which exposure to p-nitrochlorobenzene is
likely to occur are: During its production; during its use as an
intermediate in the manufacture of dyes, dzugs, photographic
chemicals, pesticides, Pharmaceuticals, zubber chemicals, and ag
corrosion inhibitors.

APPENDIX C - MEDICAL SURVEILLANCE GUIDELINES

I. RQUTE OF ENTRY
Inhalation; skin absoxption.
IT. TOXICOLOGY

Absorption of p-nitrochlorobenzene, whether from inhalation of vapor or
dust, ox skin absorption 6% the solid, causes anoxia due to the formation
of methemoglobin. Application of the solid dissolved 4in. olive oil to the
skin of rabbits caused methemoglobinemia, the formation of Heinz bodies
in erythrocytes, anenmia, hematuria, and hemoglobinuria. Signs and
symptoms of'ovexexppsure are due to the loss of oRygen-carrving capacity
of the hlood. Rapid ahsorption through the intact skin is fregquently the
main zoute of entry. The onset of symptoms of methemoglobinemia is often
ingidious, and may be delayed for up to 4 hours; headachea is commonly the

first symptom and nay bhecome quite intense as the severity of
methemoglobinemias progresses. Cyanosis develeops early in the ¢ourse of
intorication, first 4in the 1ips; the nose, and ths ear lobes, and may bhe
recognized by fellow workers. Cyanoesis oc¢curs when the methemoglobin
concentration is 15 percent or more. The individual may feel well, have
no complaints, and way idnsist that nething is wrong wuntil ‘the
methemoglobin concentration ‘approaclies appreximately 40 pexéent. At

methemoglobin conceéntrations of over U0 percent there usually is weakness
and dimminess; up to 79 rercent concentration +there may be ataxia,
dyspnea on mild exertion, ta¢hycardia, nausea, vomiting, and drousiness.
The ‘dngestion of alcohol aggravates the towic effects of p-
nitroechloxeobenzene. Fouxr worKers exposed for a period of 2 to L days +é6
an unmeéasured concentration of the vapor developed methemoglobinemiaj; an
unpleasant taste in mouth and anemia developed during the week aftery
exposure,

III.  SIGNS AND SYMPTOMS

S8igns -of anoxia from methemoglobin formation; unpleasant taste in mouth;
mild anemia; hy analeogy to effeé¢ts caused in animals it may cause
hematuria and hemoglokinuria.

Iv. SPECTAL TESTS
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Determination of methemoglqhin_ concentration in the hloo& when p-
nitrochlorohenzene_intoxication is suspected, and at regular intervals
until the methemoglobin is £ully reduced to normal hemoglobin.

TREATMENT

Remove from exposure. Tf swalléwed and the person is conscious, induce

vomiting. Give &arxrtifiecial resuscitation if indicated. Any P

nitrochlorobenzene on the body must be renoved. Immediately zemove all
contaminated c¢lothing, including shoes, and wash entire body with plenty
of soap or mild detergent and water. Scrub hands. Shampoo hair and
scalp. Clean finger and tee nails. Clean nostrils and ear canals. Give
oxygen and confine +to bed. In case of eye splashes, Tlush uith watsr.

Determine methemoglobin in blecod and repéat every 3 to 6 Hours for 18 o

24 hours. Repeat showers and skin d&leansing if methemoglobin appears to
rise after 3 to 4 hours. Consideration may be given to +the intravenous
administration of methylene blue at high levels of methemoglohin in an
attempt to accelerate the c¢onversion of methemoglobin to hemoglebin;
howeaver, the use oi'fhis agent is controversial due te its toxic effects.

SUHVEILLEHCE AND PREVENTIVE CONSIDERATIONS
A. GENERAL

Most <zreported effects of p-nitrechlorobenzene are caused by its
capagelity to produce anoxia due to formation of methemoglobin, It
readily penetrates shoes, c¢lothing, and leather gloves, so that =a
small area of contamination on c¢lething or ogloves will produce
evidence of peisoning 1if left in contact with the skin for several

hours since skin absoxption may be the major route of entry. It is
important +that +the physician become familiar with plant operating
conditions in which exposure to p-nitrochlorobenzene occcurs. Those

with skin disease may not tolerate +the wearing of_pzotective
clothing and those with chronic respiratory disease may not tolexate
the wearing of negative pressure respirators,

B. PREPLACEMENT

‘The following medical procedures must he made available to each
employee who is exposed to p-nitroclilorobenzene:

1. A complete history and physical examination ~- The purpose is
to detee¢t preewisting conditions that might slace the exposed
employee aft increased risk, and %o establish a baseline foxr
future health monitoring. Examination of the blood, liver,
‘kidneys, and cardiovascular system should be stressed.

2. A complete hlood count ~— p~Nitrochlorohenzene has bheen shoun
to cause_methamoglobinemia and anemia. Those with blood
disorders may’ he at increased risk. E complete blood count
must be performed including a red cell count, a iWwhite c¢ell
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count, a differential count of a stained smear, as well as
hemoglobin and ‘hematocrit. Observe for Heinz hodies.

¢.  PERIODIC EXAMINATIONS

The above medical ‘examinations are +to be raepeated on an annual
basis. MHMethemoglobin deéeterminationg shall be performed at any time
overexposure 1is suspected or signs and symptoms of toxricity oCLUY .

VITI. REFERENCES

S American Conference of Governmental Industrial Hygienists: To-—
Hitxochlorobenzenel" Documentation of the Thtreshoeld Limit Values for
Substances in Workroom Air (34 ed., 2d printing), Cincinnati, 1974, p. 184.

2. Pacseri, I., et alr "Threshold and Toxric Limits of Some Amino and
Nitro Compounds,™ A.M.A. Archives of Industrial Health, 18:1-8, 1958.

3. Patty, Frank 3A.: Industrial Hygiene and Toxicology, Vol., IT -
Toxicology (2d ed. revised), Interscience Publishing Company, New York,
1963, pp. 2105-2118, 2130-2131. '

oo, Renshat, K. and G.V. Asheroft: "Four Cases of Poisoning by
Menonitrochlorobenzene and One by Acetanilide Oc¢curring in a Chemical
Woxrks: With an Explanation of the Toxi¢ Symptoms Produced,™ Journal of
Industridl Hygienhe, 8:67-73, 1926. '

5. Linch, A.L.: ~"Biological Monitoxing for Industzial Exposure to
Cyanogenic Aromatic Nitro and Anmine Compounds, " imerican Industrial
Hygiene Association Journal, 35:426-432, 1974,

. Hangelsdorff. A.F.: "Preatment of TMethemoglobinemia,"™ A.M.E.
Archives of Industrial Health, 14:148~153, 1856G.

Y A Watrous, R. M. and H.N. Schulz: "Cyclohexylamine, p—
Chloronitrobenzene, Zmﬁminopyridine= Toxic Effects in Industrial Use,"
Industrial Medicine and Surgexry, 19:317-320, 19590,
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REFERENCES AND SOURCES
P-NITROCHLORCBENZENE
1910.1000

Personal Protective Equipment, and, (h) Sanitation

Eye:

Skin:

Grant, "Toxicology of the Eye"

San, "Dangerous Properties of Industrial Materials;" Baskin,
"Handling Guide fox Potentially Hazardous Commodities;"
Anierican Conference of Governmental Industrial Hygiéenists,
"Documentation of the Threshold Limit Vvalues for Substances
in Workroom Air;"™ Gleason, “Tokicology of Commercial _
Products;" International Lahour Office, "Encyclopedia of
Oceupational Health and Safety”

Ingestion: Von Oettingen, "Poisoning;" Gleason, "Clinical Toxicology

of Commercial Products;"™ Christensen and Luginbyhl, "NTOSH
Toxie¢ Substances List,"™ 1974%; Baskin, "Handling Guide for
Potentially Hazardous Commodities;” National Fire Protection
Association, "National Fire Codas"

COMMENTS

Eyae -

Skin

Classification: ¢
output statement numbers: HNene

Exceptions: None

RActording to Grant, nitrochlorobenzene Has "been observed to
cause methemoglobihemia, with discoloxration of the conjunctiva
reflecting the change in colox of the hlood." This condition,
houwever, is indicative of a systemic effect, rather than the res
of direct eye contact with this compound.

Specific daka concerning the effects of eye gontact with
this substance could not be found in the literature. Since the
substance is insoluble and unreactive in water, there wrould
net appear to he justification for requiring eye protection.
Classification: 2 and 6
Cutput statement nunbexrs: 2+ Bb, 7=a, &b, 14y and 17g combined,
143, 15, 17i, 20a
Exceptions: See belou :
‘Baskin says generxally that even short exposures could "sexriously
injure" .a person, "even if promptly treated.," and Ffurthér notes,
"seute poisoning by skin absorption can cause 'cdyanosis,
hea&acher shallow breathing. dizziness, cdonfusgion, decreased
blpod pressure, (and) painful urination' and anemia may later
appear." Repeated ox prolonged exposure may lead to "weight loss
anemia, weakness and irritability."

The ACGIHE notes that nitrochlorohenzene "may be absorbed
through the lungs and sKin giving rise to methemoglobin.™
In a study in whieh 1.5 g suspended in olive oil was appliied
on the sKkin of rabbits, it was "noted that methemoglohin
in¢treased in sevéeral hours, decreased after about 12 hours,
than in¢reased again 18 to 24 hours folloiwwing exposure.

Heinz bhodies . . . Fformed durlng the second period of increasing
methemoglobin, Clinical symptoms, such as anemia, hematuria
and hemoglobinuria were noted.

Gleason raports "severe allergic dermatitis (is) frequent

atter skin contact. Systemig effects are like aniline (methemo-
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globin?) but perhaps cardiac disorders (are) more severe."

TLO states "in addition to ¢yanogenic potential, the
nitrochlorohenzenes as a ¢lass are alsc skin irritants.” on
a scale of 1 (slight) to 6 (severe), it lists the ¢yanosis
hazard of this conmpound as a 4, the anemia hazard as 2,
and the overall toxié hamard as 3.

Sax considers the acute and chronic effects of skin
absorption to be of high toxic hazard. I'n general he states
"poisoning with the solid nitro compounds is usually slouwer
and less severe than is the c¢ase with the liguid nitro and
amine benzenes since absoxption is less rapid. Thus, chrornic
peisoning occurs more frequently than acute, the picture
in the c¢hronic form being one of anemiz, moderate cyanosis,
fatigue, slight dikzziness, headache, insomnia and loss of
weight. Prolonged chronit e€Xposure may result in damage
to the liver and kidnevs, with production of acute yellow
atraphy, togic hepatitis, and fatty degeneration of the

kidneys.
Para- nltrochloxobenzene has a melting poirnt of 181 degrees
F. At 20 deyrees C, its vapor pressure is much less than

T mm Hg., Its solubility in water is but 0.003%,

The above data cleaxrly indicate that skin absorption
is a significant route of entxy and that the acute and
chronic systemic effects of such exposures can be severe.
To prevent these effects, it is concluded that overall
classifications of z_and & are most appropriate. Howaver,
because of the hazards and properties of the substance,
the following exceptions are made. Statement 2 is modified %o
prevent skin contact where it may occux. Statement 8b is used fo:
liguids contalnlnj thé substances since the presence of a vehicle
may ineréease the rapidity of skin ahsorption. This follous
£Lrom the comments of Sau. Similaxly., statements 14g
and 14%i are used where clothing or sKin becomes wet with
such a liguid. 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 numlbiérs: 19, 20a

Exceptions: MNone
Von Oettingen states, "the ingestion of p-nitrochlorobenzene
has been followed by pallor, cyancsis bhecause of methemoglo-
hihemia, dyspnea, ixregular pulse, staggering gsit, and
motor unrest which may pass 1nto gxcitement and hallu01natlons,
and later may result in anemia.

Gleason reports the systemic effects somewhat like
gniline poisoning in that methemoglohln productioen and
cardiac disorders result, "hut perhaps cardiac disorders are
mere severe."

Von Cettingen furthexr notes that "follewing nitrochlozo-
bhenzene poisoning, <ardiac complications are said to he
more frequent and more serious than after aniline 901son1ng
There may be injury of the Kidneys and alimentary glucosuria.
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Repeated attacks of moderate poisoning were Ffollowed in one
instande by hemolytie¢ anemia."”

NIOSH gives the oral LD50 Ffor the rat at 420 myuskg,
and for the mouse at 1414 mgskyg.

Baskin gives “the symptoms For acute poisoning hy
swallowing as +the same as skin absoxption, and the NFPA says
nitrochlorobenzene is "a cumulative poison by inhalation ot
ingegtion."

Literature sources state that nitrochlorobenzene
is a toxiec material capable of producing serious internal
disorders, including "severe cardiac complications,™ and in
one instance "hemolytic anemisa." Classifications of 1 and
5 are; therefore, concluded +o he appropriate,

) SUBSTANCE TECHNICAL "GUIDEL_TH'E_'_S
The references cited for this document include:
National Fire Protection Assocaition, "Fire Protection Guide on Hazardous
Materials," 5th edition, 1975 (NFPRA)
E. I. duPont de Nemours and Co., Material Safety Data Sheet (duP)
Monsanto Co., Matexial Safety Data Sheet (Mons)
"Lange's Handbook of Chemistry," 11tk edition (Lange}
Kixk-0thmer, "Encyclopedia of Chemical Technology," 2nd edition, Vol. 13,
p. 840 (K-0)
BSources of data items used:
I, B. 1. Synonyms: NFPA-325M; Mons
Formula: Lange
Molecular weight: Tange
Boiling point: NFPA~325M, Mons, Lange
Specific gravity: NFPA-325M
Vapor density: caleulatad
Melting point: Lange, Mons
Vapor pressure? Mons
Solubility in water: Mons
Evaporationh rate: MNot applichle
Rppearance and oder: Mons
Flash point: NFP3~325M, K~0
Autcignition temperature: Data not available
Flammahle limits:s Not applicable
Extinguishing mediat Mons
Special fire fighting procedures: Mons
Unusual fire and explosion hazards: Mons. ADIL
Conditions contributing to instability: ADL
Incompatibilities: HMons
Hazardous decompogsition proeducts: Mons
y, Special precautions: ADL
IIX. A. Steps if released oz spilled: Mons
. c. Naste disposal method: Mons, dup
—V. Miscellaneous precautions: ADL
' - USE/EXPOSURE AND CONTROL DOCUMENT
References used in the preparation of this documéent include:
Considine, D. M., "Chenical and Progess Technology Encyclopedia,™ MoGrau
Hill, 1974 (Considine)
Hawley, G. G., "The Condensed Chemical Dictionary," 8th edition, Van Nostrand

II. A.

-

GO B — OV 1 500 B0 wa 00 ST OV UT S W B L b



T

e,

HIOSH/0SHA Draft Technical Standard
and Supportlng Documentation fox P-NITROCHLORORENZENE

Reinhold, 1971 (Hawley)

International Labour Organization, "Encyclopedia of Occupational Health

and Safety,” Geneva, 1972 (ILO)

Ki¥k, R. and Othmer, D., "Encveclopedia of Chemical Te¢hnology," Interscience

Publishers, 2nd edition, 1972 (KE-0)

"Merek Index of Chemicals and Drugs,” 8th edition, 1068 (Merck?

"p~Nitrochlorobenzene,” Baskin, A. D. - editor, "Handling Guide fox
Peotentially Dangerous Commodities,™ Railway Systems and Management
Agssociation, Chicago, 1972 (Raskin)

"p-Nitrochlorohenzeneé," Chemicdal Profile, Octoher'1, 1971, Schnell

Publishing Co., (Profile)

"p-Nitrochlorobenzene,” E. I. duPont de Nemours Co., Material Safety Data
Sheet (duPont MSDS)

"p—Nitrochlorobenzene," Monsanto Co., Material Safety Data Sheet, January

1%, 1972 (Monsanto MSDS) '

Stanford Reseamxeh Institute, "Chémical Economics Handbook,"™ Menlo Park,
California (SRI)

References foxr Specific Use/Exposuze

Proflla, K-~0, Considine, SRI

Profile, K-0, Considine, Baskin, SRI

K-0,; Baskin

Profile, Merck, K-0, fonsidine

Profile, K-0, Marck, Hawley, Considine

considine, Priofile, Merck, K-0O

Refexences for Spedifie Control Methods

ILO, Monsanto MSDS, Baskin; duPont MSDS and K-0 were the referernces used
in all the Specific Control Metheods.
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‘RESPRIATOR TABLE D-O.C.UMEHTA.TIQ'N

SUBSTBNCE: p-Nitrochlorobengens

. L. STANDARD: 1 mgs/M3 _
Eve Irritation Level: According to Grant, nitrochloroebhernzene (NCB), "like

nitrobenzené, has been observed to cause methemoglobinemia, with
discoloration of the conjunctiva reflecting the change in ‘the

color of the blood." NCB is not Kknown to be an eéye irritant, however.
Foxr the puxposes of this standard., guarter— and half-facepiece respirate
are permitted.

1000 mgsn3

Basis for TDLH Value: There are no acute inhalation toxicity data available

upon which to base an IDLH concentration for NCB. The chosen IDLH
(1000 mgsM3) is based upon an analogy with nitrobenzene and
chloxobengane.

Concerning nitrobenzene, the Documentation of TLV's states
that "Henderson and Haggard repecrted that 200 ppir is the maximum
concentration that can he inhaled for one hour without Sserious
disturbance." Concerning c¢hlorobenzene, the AIHA Hygienic¢ Guides
state that 8000 ppm (36,600 myg/M3) is Ffatal to cats in 1 hour, and
Patty states that exposure of c¢ats to 2400 ~ 2900 ppm (11,000 mg/M3 -
13,300 mgsM3) for I hour causes unsteadiness, tremor, and- twitching.

Other Toxictological Information: The Documentation of TLV's

states that “parachlo:onitxobenzene {p~NCB), like nitrobenzene, may
be absorbed through the lungs and skin giving rise to methemoglobin.
The para gompound is thought to be less tokic than the ortho compound,
Chlozxaniline, alse a toxic compound, is one of the urinary metabolites.
Saita reported a case of a workman uho cleaned a spill of approximately
50 kg. The next morning he was cyanotic and cowmplained 6f a headache.
Renshaw zeported four Wworkmen whe were hqspitalizeﬂ.as thée result
¢f exposure fxrom p—HCB while nitrating chlorobenzena. These cases
resulted from two to four days exposure and all uere cyanotic;
headache and weakness accompanied the cyanoses. Blood was the chief
tissue affected. Anenmia developed gradually, récovery was slou,
Yequiring several weeks, '
) PRubota studied the effoct of P—NCB by;subcutaneous injection
of 1.5y suspended in elive oil and hy application on the skin of
rabbits. He noted that methemoglobin increased in several hours,
decreased after about 12. hours, then increased again 18 to 24 hours
following exposure. Heinz bodies (granules containing oxidized
hemoglobin) formed during the second period of increasing methemo-
glohin, Clinical symptoms, such as anemia, hematuria and hemoglo-—
binuria were noted. Kubota suggested that protein dagzadation bhe
prevented following exposure. Frenkel determined that the
subcutaneous injection of 500 to 600 ng/kg of p-NCB in white male
and femaleé rats produced a decrease in adrenalin.

"Pacseri et al. studied the effects of workmen exposed at
average concentrations of p-NCB of 8.6, 19.6 and 22.3 mygsM3 and
at a mixed exposure of 3.6 mgsM3 p~NCB and nitrophenetole.
These environmental data were compared with physiologic effects studied
over a period of time. They found that no c¢hronic intoxication occurred
with the 3.6 mgs/M3 exposuze, although changes, such as increased
methemoglohin, the appearance of Heinz bodies, headache, vertigo.,
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and a feuw cases of eczema occurred. Becd¢ause skin absorption could not

be determined with any degree of precision, the authors concluded that
it was impossible to determine precisely whether an alirx concentration

of 3.6 mg/M3 of p-NCB or skin absorption caused the symptoms. The
erxposures at higher concentratlons were apparéntliy interwmititent. Their
@ata would seen to be compatible with the TLV of 1 mgsM3, if blood chang

and mild symptoms such as headache are to be Prevented."

The NIOSH Toxic Substances List gives oral LDBEO's of
420 mgskyg foxr the rat and 1414 mgs/ky for the mouse.

VAPOR PRESSURE AT 29 €: Much less than 1 mm Hg

Rdditional toxicological information is needed %o set a mokre atcurate ID
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BSEAEXPOSURE AND CONTROL DOCUMENT

P-NITROCHLOROBENZENE
Principal Route

Use/Exrposuzre
Inhalation o#f vapor and
skin contact with solid
during use for produc-—
tion of chemical intex-
mediates for the manu-
facture of pesticides
{ethyl and methyl parathion
and other fungicides and
preservatives)

Inhalation of wvapor and

skin contact with solid

during use for production
of c¢hemic¢al intermediates
for manufacture of sulfur
and azo dyes (Fast Red
GG Base, Fast Red R Base,
Fast Bordeauxr GP Base)

Inhalation of Vvapor and
skin contact with solid
during manufacture and
distribution and during
maintenance of eguipment
and storage containers

Inhalation of vapor and
skin contact with solid
during use for the pro-
duction of chemical intex-—
mediates for the manufac-
ture of pharmaceuticals
(phénacetin; sulfanilamide
derivatives)

Inhalatioen of vapor and
skin contact with solid
during use £or production
of c¢hemical intermediates
for manufacture of rubber,
chemic¢als, antioxidants,

gasoliné gum inhibitors,

corrosion inhibitors

of Entry
R,B,D

A,B,D

Lurrently Used

Control Methods
Process enclosure; local
eihaust ventilation:
personal protective equip-

ment (respiratory protec—

tive devices, complete
body protection, impervious

gloves, shoes, goggles);

good pexsonal hygiene

pPractice

Process énclosure; logal

exhaust ventilation;
personal protective equip-
ment (respiratory protect-
tive devices, complete

body protection, impervious
gloves, shoes, 'goggles);

good personal hygiene

practice

Process enclosure; local
exhaust ventilation;
personal protective equip-=

ment {(respirateory protect-—
tive devic¢es, ¢tomplete

body protection, impervious
gloves, shoes, goggles);
good personal hygiene
practice

Process encleosure; logal
exhaust ventilation;
persenal protedtive equip-
ment (respiratory protedt-
tive devices, complete

bedy protection, impervious.
gloves, sheces, goggles);
good personal hygiene
practice

Process enclosure; local
exhaust ventilation;
personal protective egquip-
ment (respiratory protect-
tive devices, gomplete

hody protection, impervious
gloves, shoes, gogglés);
good personal hygiene
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Inhalation of vapor and A,B,D
skin contact with solid

during use for the pro-

duction of intermediates

for manufacture of photo-

graphic chemicals

R == Inhalation

B —-— SKin and eye contact re
in localized irritation

C == Ingestion

D -— Skin contact resulting

absorption and subseque
systemic poisoning

ndard
OCHLOROBENZENE

practice

Process enclosure; local
exhaust ventilation;
personal protective equip-
ment (respiratory protect-
tive devices, complete

body protection, impervious
gloves, shoes, goggles);
good personal hygiene
practice

sulting
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