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The basic text of this document c¢ontains the draft technical standard
approved by +the Joint Review Committee of +the HNIOSH/0SHA Standards
Completion Program and +the supporting documentation for the substance
CYARNIDE AS CN.

The SCP draft technical standards are recommendations to the Department of
Labor for its consideration in rulemaking and have no legal status wuntil
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 Uses/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 forx
each substance and the regulatory statements were derived following a
decision logic¢ established foxr the various sections of the standard.
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£a) Definitions. (1) "Pexmisgible exposure”™ means expesure of employees
to airborne concentrations of cyanide (as CH) not in excess of 5 milligranms
per cubiec metex, (mgs/M3} averaged over an eight~hour work shift (time

ueighted average), as stated in $ 1910.1000, Table Z-1.

(2) “Action level”™ means one~half of the permissible expesure for cyanide
averaged over an eight-hour work shift.

€3) Cyanife means the &alkali salts of c¢vanide {(iithium, sodium,
potassium, cesium).

(b)) Initial determination and exposure measurément. (1) Each employer who
has a place of employwent in which c¢yanide is rxeleased into +the ‘worKplace
air shall detérmine 1if there is any possibility that any employee may be
exposed to airborne concentrations of cyanide above the perm3551ble leval.
The initial determination shall be made each time there is a c¢hange in
production, process; or control measures which may result in an increase in
airborne concentrations of cyanide.

(2) A written recoxd of the initial detéermination shall bé made and shall
cgontain at least the following information:

(i) Any infeormation, observations, or calculations which may indicate
employee exposure to cyanide;

(ii) Any measurements of cyanide taken;

(iii) Any enmployee complaints of symptoms which may be attzibutable o
exposure to c¢yanide; and

(iv) Date of initial determination, wozk beinyg performed at the time,
location within woxrk site, and employees considexred,

(3 I&f the employer determines +that any emplovee may be exposed to
¢yanide above the permissible exposure, the exposure of <the employee in
each work operation who is believed to have the greatest exposuze shall be
measured. The exposure measurement shall be representative of the maximum
aight-hour time weighted average exposure of the employee.

(4) TI£ the exposure measurement taken pursuant fo paxagraph () (3) of
this section reveals employee exposure to eyanide above the. action level,
the employer shall:

(i) ZIdentify =all employees whe may be ekposed above the permissible
level; and '

(1i) Measure the exposure of the employees so identified.

(5 If an enployee exposure measurement =reveals that an employee is
exposed to cyanide above the action level, but not above +the permissible
gxposure, tha euposure of that employee shall be measured at least every
three months.

{63 If an éemployee exposure measuXYement reveals that an emplovee is
exposed to cyanide abhove the permissible exposure, the employer shall:

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

fii) Institute control measures as xequired by paragraph (d) of this
section; and _

(iii) Individually notify, in writing, within five days, every employee
who is found to he exposed te cyanide above the permissible exposure. The

—amployee shall also he notified of the reésults of the eitposure measiurements
and ¢f the c¢orzxective ae¢tion being +taken to reduce the exposure teo
rermissible exposuxe.

7)) TIf two consecutive employee exposure measurements taken at least one
week apart reveal that the emplovee is exposed to cyanide below the action
level, the employer may terminate measurement =Ffor the emplovee.
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(8) Fox purposes of this paragraph, employvee exposure is that which would
ocecdur ‘if the employee were not using a respirator.

(e¢) Hetheds of measurement. (1) An emplovee's exposure shall be obtained
by any combination of long term or short texm samples which represents the
employaa's =actual exposure averaged over an eight-hour work shift (See
hppendix B (IV) of this section). _

(2) The method o¢f measurement shall have an adcuracy, to a confidénce
level of 95 percent, of not less than that givenm in Table 1.

Tahle 1
Concentration Required Accuracy
Above permissible exposure. * 25%
At or below permissible exposure
and above the action level + 35%
At or below the action level + 50%

(ﬂ} Ceoemplianca., (1) HNo employvee shall be euposed to cyanide alkove %he
permissihle exposure as definegd in paragraph (a3(1) of this sedtion.

22 Employee exposures to airdozrne concentrations of cyanide shall be
ceontrelled to at or below the permissible exposure by engineering and work
practice c¢ontrols:

(i) Engineering and work practice controls shall be instituted to reduce
exposures to at or below the permissible ewposure; except +to the extent
that such controls axe not feasible. _

(ii) Wherever engineering and work rractice controls are not sufficient
to reduce exposures to dat or helow the permissible axposurxe, they shall
nonetheless be used +to =zeduce exposure to thée lowest level feasible and
shall be supplemented by xzespiratoxs in accordance with parag¥aph (d}(4) of
this section. '

(22 Engineering controls. When local exhaust is used to control
exposure., measurements which-demonstrate system effectiveness, for example,
alr velogity or static pressure, shall he made at least evexry three ménths.
Measuremeénts of system effectiveness shall also be made within five days &F
any change in production, process, or contr¥ol which might result in an
increase in airbofné concentrations of cyanide.

(%) Compliance with +the permissible euposure shall not be achieved by
the use of respirators sxcept: _

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

- {ii) Tn work situations in which engineering and woxk practice ceontrols
are not feasible; or
(3iii) To supplement engineering and work practice controls when such

controls fail to reduce airborne concentrations of cyanide to at or belou
the permissible exposuze; or
(iv) For eperations which regquire entry into tanks or closed vessels; orx

—
-
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(v) In emergencies.

t5) Where respirators are mneeded and permitted under this paragraph to
reduce employee exposure, the employex shall select and provide +he
appropriate respirator from Table 2 and shall ensure that the employee uses
the respirsator provided. When an employee informs his employer that he is
eXperiencing eye irritation from cyanide while wearing a respirator allowed
in Table 2, the euployver shall provide and ensure that the émployee use an
eguivalent respirator with a full facepiece, helwet or hood.,

TABLE 2 RESPIRRTORY PROTECTIGN FOR CYANIDE

Particulate Concentration

50 mgsM3 or less Any supplied-air respirator.

Any self-contained breathing apparatus.

Greater than Self- contwlned breathing apparatus with a £ull faceplece

50 mg/M3 pr ocparated in pressure-denmand or other vositive pressure
entry and mode.

escape from et e e B S T B e
unknoun A combiwation respirator which includes a Type C‘supplied -~
concentraticons alir respirator with a full faceplece operated in pxessure -

demand or other positive pressure or continuous-Fflow mode
and an auxiliaxry self- contained breathing apparatus
operated in pressure-demand or other positive pressure meode.

Firxe Fighting Self~contained bhreathing apparatus with a full facepiece
operated in preéssure—-demand or othér positive pressure
mede.

Escape Ahy gas mask providing protection against hydrogen

cyanide and particulates.

Rny escape seli contalned breathing apparatus.

(6 Resplxators shall he approved hy the Mining Enforcement and Safety
Rdmlnlstratlon {formerly Bureau of Mines) oxr by the HNational Institiute for
Occupational Safety and Health under theé provisions of 30 CFR Part 11.

(77 The. enplovér shall institute a respiratory protection program in
agcordance with $ 1910.134¢b), (d), (e}, and (£). _

fe) Fire and safetv. (1Y The employer shall familiaxrizme himself with
the information contained in the Substance Technical Guidélines (Appendix B
of this seetion) for cyanide.

— {2) Cyanide shall be stored sc¢ as not to come in contact with potassium,
sodium, strong oxidizers (such as nitrates and chlerates), acids and acid
salts.

(£2 Personal wprotective eguipment. €1) Employexs shall provide and
ansure that emplovees use appropriate protective clothing and equipment
necessary *to prevent any possibility o0f skin contadt with cyanide oz
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iiquids containing cyvanide. Face ghields shall ¢omply with % 1910

(al(2y, (a)(4),rad)ts5), and (ad){e).
(2] Employers shall ensuxe that employees whose c¢lothing has had

possibility of being contaminated with cyanide change into uncontamin
¢lothing befoxe leaving the woxrk premises.

{3) Employers shall ensure that clothing which has had any possibi
of being contaminated with cyanide is placed in closed containers
storagse until it c¢an be discarded ox until the amplever provides f£or
removal of cyanide Ffrom the clothing. IFf the c¢lothing is to bhe laund
or othorwise cléaned to remove the cyanide, the employer shall inform
person perferming the operation of the hazardous properties of cyanide.

() Hhere there is any possibility of erposure 6f an employee's bod
cyvanide or liguids containing c¢cyanide, emplovers shall rrovide faceili
for gquick drenching of +the hody within the immediate work area
enMerXgency use. _ )

(5 Employers shall ensure that non-impervious clothing which bec
contaminated with cyanide bhe removed immediatedy and not reworn until
cyanide is remeved from the clothing.

(6) Employers shall ptovide and ensure that employees use safety gog
which cemply with $-1910.133'(a}(zj—{éltﬁi-mhexe there is any possibi
of cyanide or liguids containing cyanide cantactiug the eyes.

{73 Where there is any possibility +that an employee's eyes ma
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exposed to ¢yanide coxr liquids cventaining cvanide. employers shall provide

an eye-wash fountain within the imwmediate woxrk area for emergen&ty use.

{g) Spills and disposal. In tHe event that cyanide is spilled
employer shall immediately provide available ventilation and then ¢lean
the spill.

(h) Sanitation: {12 Employers shall ensure that aemployees whose
hecomes c¢ontaminated with cyanide immediately wash or shower with soap
mild detergent and water to remove any cyanide from the skin.

(22 Employexs shall ensure that all employees subject to skin c¢on
with cyanide wash with soap or mild detergent and water any arsas of
hody uhich may have contacted cyanide &t the end of each woxk day.

13 Employers shall ensure that emplovees do not eat or smoke in a
where cyanide or liguids containing c¢yanide are Thandled; processed
steoxed,

(g) Employers shall ensure that employees who handle cyanide oxr liq
containing c¢yanide wash their hands thoroughly with soap o mild detex
and water hefore eating, swmoking or using teilet facilities.

(1) Training and information. (1} Each emplovér who has a workplac
which ¢yanide is present shall Keep a copy of this regulation
Appendikes A, B and € at the workplacé. This matexial shall be
readily available to affected employees.

€27 Each employer who has employees exposed to cyanide above_fhe-ac
level without regard te the use of respirators, or emplovees who may
any possibility of skin or eve contact with cyanide or liguids contai
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—ayanide, or employess who worxkR where a spill of cyanide may occour, shall

aanually:
(i) Inform affected employees of the ‘dinformation contained in
Substance Safety Data Sheet for cyanide (BRppendix A of this section);
{ii) Advise affected employees as tq'the signs and symptoms of expe
to cyanide.

the

sure.
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(1iii) Instruct affected enmplovees to advise +the employer of the
development of signs and symptoms of overexposuze to cyanide which are
listed in Appendizx & of the sectien;

(iv) Provide training to ensure that empleyeds understand the
precautions of safe use, emexrgency procedures, and +the coxrect use of
protective eguipment relative to ¢yanige.

(37 Medigal surveillance. (1} The employer 5shall provide medical
procedures as required by this paragraph. Rll medical procedures shall be
performed by ox under <the superxvision of a physician at no cost to the
etiployee.

(2) Prevlacement medical ewamination. The employer shall make available

to each eumployee who is .exposed, or will he exposed, to airboxne

concentrations of cyanide above the ametion level, without regard to the use
of respirators, or é¢mplovees who may have any poessibility of skin oxr eye
contact with cyanide or ligquids containing cyanide a preplacement medical
examination which must include = madlcal history and physical examination
with emphasis on thie heart, nexvous system, liver, kidneys and skin.

(3) Periodic meéedigal examination. The employer shall make available to
each employee exposed te airborne woncentrations of cyanide ahove the
action level, without regard to the use of respirators, or employeés who
may have any possibility of skRin or eye contact with cyanide or liguids
gontaining c¢yanide ‘twelve months From the date of the emplovee's first
exposure, and every tuelve months thereafter, a pericdic medical
eramination which must include a medical histoxy and physical examination
with emphasis on the heazt, nervous system, liver, Kidneys, and skin.

{(4) Inkterim medical examination. The employexr shall provide an interim
medlcal examlnatlon for the employee if the employee informs the employer
of any of the signs or symptoms of euposure to tyanide whigh are listed in
Appandlx A which the employee suspects aré caused by exposure to ¢yanide.

5) Informing the physician. The employer shall provide to the physician
performlng any medical examinatien reguired by this section the following
information:

{i) B copy of this regulation with Appendixzes A, B, and C for cyanide;

{ii)Y A description of the affected emplovee's duties as they relate to
his exposure to cyanide;

(iii) A description of any personal protective equipméent and respirators
reguired to be used;

(iv) The tesults of any measurements which may indicate the affectied
emnployeés’'s eXposuUre;

(v) The affected employee's anticipated exposuze leval; and

{vi}) Upon zrequest of the physician, any available information from
previous médical examlnatlons of the affected employee.

' (6) Where a medlcal examination. is reguired by rparagrdaphs (30(2), (3)(3),

or (J)(4) of this section, following such eraminatien the e&mployer shall
cbtain Ffrom the examining physician a written epinion which conforms with
paragraph (3J)(7) of this section.

(7) Physigian’s written opinion. (i) The Physician's written opinion by
the examining physician shall specifically state:

(A) Whether +the employee has any detected medigal condition which would

place the emplovee at dincreased =zrisk of material dimpairment of the

—
-

employee's health from exposure to cyanide;
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(B) Any recommended limitations upon the employea’s exposure to cyanide,
in¢luding limitations upon the use of personal protective equipment and
respirators: _

(C) That the employee has been informed by the physician of any detected
medical c¢onditions which require further medical examination oxr +treatment.

{ii) The physician's tuwritten opinion shall not reveal specific medical
findings or diagnoses unrelsted to the employea's enployment. ,

{iii? The employer shall providé the enployee with a copy of the
physician's written opinion.

{8} No employee shall bhe exposed to cyanide in such a way as would put
the employee at increased ris¥ of material impairment of his health from
such exposure. The employer shall base this decision on any information
available inc¢luding the physician's written copinion.

{9) No medical procedure which would he rerformed pursuant to paragraphs
€3)(2) ox (j)(3) of this section need be performed if records of =z previous
such procedure pexiormed within the past six months are acceptable to the
examining physician. '

{10) If an employee refuses any required medical examination, the
employer shall inform the employee of the possible health consegquences of
such refusal and obtain a signed statement from the amployee indicating
that the employee understands the risk involved by refusal to Be examinad.

{11} The employer shall previde emezgency medical treatment for any
gmplovee injured through exposure ¢ dyanide.

{k}) RecoxdXeeping. (1) Euposure determination. ({13 The employer shall
keep an accurate récord of all determinations regquired to be made pursuant
to paragraph (BI(1) of this section. _

{ii) This zrecord shall dinclude +the written determination regquired in
paragraph (bJ(ZJ of this section.

(iii) This record shall Je maantalned until replaced by a mere recent
recoxd.

(2) Exposure measurements. (i) The employar shall hkeep an ascourate
record of all measurements taken to determine employee exposure to cyanide.

(11i) This record shall include:

(A) The date of measurement; _

(B) Operations involving exposure to cyanide which are being monitored;

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

(D) Humber, duration, and results of samples taken; and

(E)} Nsme, social security numba¥ and exposure of the employee monitored.

(iii) This record shall be maintained until xreplaced by a more recent
record but in no event For less than one year.

(3) Meghanical ventilation. (1} When mechanical ventilation is used as
an engineéring control, the employer shall maintain an accurate zecoxrd of
the measurements demonstrating the effectiveness of such ventilation

required by pardgraph {dY(3) of this section.

{ii) This record shall inelude:

(&) Date of measurement;

— (B} Type of measurement taken:

(3 Result of measurement.

(ii1i) These records shall be maintained foxr at Ieast one year.

(4) Enmplovee trainincg and_ infoemation. (i) The emplover shall keep an
accunate_xecoxd of =all emplcyee tralnlng and infeormation reguired by
paragraph (i) of this section.

———
=
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(1ii) This record shall include:

{A) Date of training;

(R} Name and social security number of empleoyee trained;

(C) Content or scope of training provided.

(iii) This recoxd shall be maintained until replaced by a more recent
record.

(5) Medical surveillance. (i) The emplover shall Reep an accuraie
receord of employee nedical surveillande reguired by paragraph (3 of this
section.

€ii) This zecord shall include:

{A) The nanie and social security number of the employee;

(B) Results of tests <regquired by paragraph (j){(2) and (3)(3) of this
section and results of any tests conducted pursuant to paragraphs (§)(4) of
this seétion;

{C) Any employee medical ¢omplaints relative to éxposure to cyanide;

(D) B copy of infermation provided te the physician pursdant teo paragraph
(3)¢5)(11), (iiid, (iv), (v), and (vi) of this section.

(E) Physician's written opinion; and

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

{iii) This zxecord shall be maintained for the duration of and for five
years after termination of the employment of the affected employee.

(6) Réeess to  records. (i) A1l zegords required to be maintained hy
this segtion shall ke wmade availabhle wupon reguest teo authorized
repreésentatives of the Assistant Secretary of Labor for Occupational Safety
and Health and the Director of the HNatiocrnal Institute for Occupational
Safety and Health.

(ii) FEach employee oxr foxmex empleyee. shall have access te the exposure
determination and exposure measurement :egords required to be maintained by
this section which indicate his own exposure to cyanide.

(iii) Employee medic¢al zecords required to be maintained by this section
shall be made available upon written request to a physician designated by
the employee or Fformer employse. '

- (1) Employee observation of measurement. (1) The employéer shall give each
employee ox his representative an coppértunity to observe any measurement of
his enpesure to cyanide which is conducted pursuant Te this secgtion.

(Z) When observation of measurement of employee exposure to cyanide
requires entry into an area where the use of personal protegtive devices,
including respirators, is reguired, the observer shall bs provided with and
required to use such egquipment and comply with &ll other applicable .safety
procedures.

(3) #Without interfering with the measurement, ohservers shall be entitled
to:

(1} Receive an explanation of the measurement procedure.

(1i) Visuaslly observe all steps related to +the measurement of the
airborne conecentration of cyanide that are bheihy performed at the vlace of
ekposure; and

— {iii) Record the rezults obtained.

NOTE: The information centained in the following appendiw for cyanide is
neither intended, by itself, +to create any additional obligations neot
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otherwise imposed. nor detract from any existing obligation. To the extent

that the

informaticon supplements this regulation for coyvanide, 4t is

advisory in nature.

CII.

ITT.

1

APPENDIX 1A

SUBSTANCE SRFETY DATA SHEET
FOR CYANTIDE

SUBSTANCE IDENTIFICATION

A.
B.

c.
HEALTH
A,

B.

Substance: Cyanide (as CN)

Permissible Exposure: - 5 milligraims of ecyanide per cubic
meter of aiz (mgrsM3) averaged over an eidght~hour work shift.
Arpeardnce and 08ér: Potassium cyvanide: White solid with a
faint almond odory Sodium cyanide: White seolid with a faint
almond odox

HAZARD DATA

Comments ¢ Cyanide may De zapidly fatal. Inmediate first
aid may be lifesaving.
Ways in which tlie chemical affeects your bedy: Cyanide can
atfect your hedy if y¥ou inhale it ox if it cvomes in contact
with your eyes or sHin or if you swallow it. It may enter
youtr body through vour skin.

Effects of Overexposure:

1. Short-term Exposure: Inhalation or ingestion of cyanide
salts may he rapidly fatal. Larger doses by inhaltation
or suzallowinyg may e¢ause the person to rapidly lose
consciousness, stop breathing and die, T some c¢ases
there are convulsions. At lower levels of exposure the
earlier symptoms inglude weakness, headache, c¢onfusion,
nausea and vomiting. These symptoms may bhe followad by
‘uncenseisusness and death. Occasionally, c¢onvulsions
aecur. Milder forms of intoxication may result only in
weakness, dizziness, headache and nausea. The dust of
¢yanide salts 4is dirritating to the .eyes. In the
presence of tears it may cause the symptoms of poisoning
des¢eribed above. The dust of c¢yanide salts may produce
itritation of the nose -and skin. Strong solutions of
cyandie salts are corrosive and may produce ulecers.
Sufficient cyanide may be abhsorbed through the skin,
especially if there are cuts to cause fatal poisoning.
Long~term Exposure: Not Xnoun,
3. Reporting Signs and Symptoms: TYou should inform vour

employer if vyou develop any signs or symptoms and
suspect that they are caused by exposuxe to cyanide.

t

EMERGENCY FIRST AID PROCEDURES

.

Eye Exposure: If cyanide gets into your eyes, wash your eyes
immediately with large amounts of watexr, 1lifting +the lower
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and upper lids: cccasionally. Get medical attention
immediately. Contact lenses should not be worn when working
with this c¢hemical.

S5kin Ewxposure: If cyanide gefts on your skin, immedistely
wash the contaminated skin with sozp oxr mild detergent and
water. If c¢yanide penetrates vour c¢lothing, remove the
¢lothing immediately and wash the skin with socap or mild
deteargent and water. Get medi¢al attention immediately.
Breathing: If gou or any other person breathes in large
amounts of c¢yanide move the exposed person to #Fresh air at
onca. If hreathing has stopped} perfeorm artificial
respiratien. Keep the affected person warm and at rest. Get
medical attention as soon as possible.

Swallowing: When c¢yanide has héen swallcowed, give the person
large quantities of water immeédiately. After the water has
been swallowed, try to get the person teo vemit by having hin
touch the back of his throat with his finger. Do not make an
unconscious persoen vemit, Get medical attention immediately.
Rescue: Move affected person from the hazardous exposure.
If fhe exposed person has been overcome, notify someone else
and put inte effect the s5tablished energencsy resgue
procedures. ‘Db not become a casualty yourselif. Understand
your emergency rescue procedures and kEnow the locations of
the emergency réscue eguipment beforxe the need arisges.
Special First 2Aid Procedures: First aid kits containing an
adequate supply of amyl nitrite pearls (ampules) will be
maintained at each site mhere cyanide is used. When a person
is suspected of receiving an overexposure of cyanide,
immediately rewove HKim From the gcontaminated atrea using
éstablished resgue procadures. Contaminated clothing must be.

rzemoved and ¢vanide washed from the skin immediately.

Artificial resuscitation should he started at once if
breathing has stopped. If the person is uhconsciocus a pearl

of amyl nitrite wrapped in a handXexchief should be bxroken

and held about one inch from the patient's mouth and nostrils
for 15 seconds. Repeat five times at 15 second intexrvals.
Use =a <fresh pearl every =Five minutes until three or four
peéarls have heeh administered. Keep a regdrd of +the number
of vpearls used. (Rescuers should Keep the open pearls auay:

from their owh mouths and noses so they do not hecome weak or

dizzmy.) I£f the patient has stopped breathing and artificial
resuscitation is being used, methods other +than mouth-to-
meuth zresuscitation must be used during the perijod when the

amyl nitrite pearls &#Hre Dbeing ddministered. Medical aid

should be ohtained immediately.

Iv. RESPIRATORS AND PROTECIIVE CLOTHIMNG
A,

Reéspirators: Respirators are not +the best tiay te control
edrosure to cyanide. You ¢an only be required to wear them

for zroutine use if vour employer is in the process oxf

installing controls ox contrel measures prove inadeguate.
You may be required <T¢ wear zrespizators for non-routine
activities or in eémergencies. If resgpizxatoxrs are worn, they



VI.

HIOSH/0S8HR Draft Technical Standard
and Supporting Documentation Ffor CYANTIDE AS CN

must have a Mining Enforcement and Safety Edministration
(MESAR) or National Institute $or Occupational Saféety and

Healﬁh (NIOSH) .approval label. (0lder respirators may have a

Bureau eoFf Mines approval label.) F¥For effective proteéction,

respirators must £it your face and head snugly. Respirators
should not bé lcosened or zemoved in work situations where
there use is§ required. If you c¢an smell cyanide while
wearing a respirator, +the respiratorx is not working
correctly; go immediately to fxesh air. If you experience

difficulty breathing while wearing a respirator, tell your
employer.

Protective Clothing: You must wear appropriate proteciive

clothing and éguipment to prevent any possibility of sKkin
contact with cyanide oxr liguids containing cyanide. Replace
or repalr impervious clothing that has developed leaks.

Eye Protection:s You must wear splash-prootf safety goggles
where there is any possibility of liquids containing cyanide
contacting your eyes. You must weaxr dust-resistant safety
goggles wpherse there is any gpoessibility o6f s6lid <yanide
centacting your eves.

PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

A,

xI.

BACCESS
A.

Cyanide must bhe stored in tightly closed containers in a

coel, well ventilated area away £rom potassium, sodium,
strong -oxidizers (such as nitrates and chloxates), acids and
agid salts, ' _

If vyour werk <¢lothing has had' any ©possibility of being
contaminated with selid cyanide, you mnust change into
uncontamifiated c¢lothing hefore leaving the work premises.

You must immediately remove any non—-imperviocus clothing that
becomas contaminated with c¢yanide and this clothing must not
be reworn until the c¢yanide is removed fzom the clothing.

‘¥ vyour sXin becomes contaminated with cyvanide. you must

immediately mash_ox-shomex wi%h soap or mild detergent and
uater to remove the e¢vanide from your skin.

I+ vyou are subject to skin ¢ontact with cyanide, at the end
of each work day vou must wash with scap or mild detergént
and water any =areas of your body that may have contacted
cyanide. '

You mnmust not eat or smoke in areas where cyanide or liguids
containing cyanide are handled, processed or stored.

If you handle c¢yanide or liquids containing cyanide, you must
wash your hands theoroughly with socap or wmild detergent and
water before eating, smeking or using toilet facilities.

Eye f£lushing facilities and gquick drencdhing Ffagilities, where
provided, must be readily available and you should Xhow where
they are and how to operate then. '

Ash ‘'your supervisor where cyanide is used in your work area
and for any additional safety and health rules.

T0 INFORMATIOHN _

Each vyear vyour enmnployer 1is =zregquired to inform vou of the
information contained in this Substance Safety Data Sheet for
c¢yanide. In addition, your employer must instruct you in the
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safe use of cyanide, emergency procedures, and the corraect
use of protective eguipment.

B. Your employexr is required to determine whether you aze heing
exposed to «cyanide. You or vyour representative havé the
right to observe employee exposurse measuremenis and to xécéerd
the results obtained. If your employer determines that you
are heing overexposed, he is required to inform you of the
exposure and the a@¢tions which are hbaing talken to reduce your
erposure.

C. Your employexr is regquired to Reep records of your exposure
and medical examinations. Your employer is required t¢ Keep
exposure data for at Least one year and to Keep medical data
during your employment., and For a pericd oFf Ffive years
following uour termination of employment. Your emplover is
required to make the exposure data available to you ubon vour
request, ¥Ypur enployer is alsoe reguired to release youx
medical records to your physician upon your writien reguest.

. Your employer must give you a copy of the physicians wxitten
opinion fox any physical exramination required by this
standard.

NOTE: The information contained in the followiny appendix for cyanide is
neither intended, by itself, ‘*to create any additionasl -obligations not
otherwise impesed, noxr detragt from any eristing obllgatlon To the extent
that the information supplements this =regulation for cyanide, it is
advisdry in pature,

APPENDIY B

SUBSTANCGE TECHNICAL GUIDELINES
FOR CYANIDE

(The standaxd for c¢yanide should not be interpreted to only apply to the exampl
cempounds listed below Ffor which substance specific 1nformatlon ‘has been provi

L. PHYSTCAL AHD CHEMICAL DATAZ (Potassium cyanide)

. Substanee Identification
1. Svnonyms: Hone
2. Formula: KON
3. Molecular weight: 65.1

B. Physical Data
. Boiling peoint (760 mm Hg): Data not available
2. Specific gravity (water = 1): 1.585
3. Vapor density (aix = 1 at boiling point of potassium ¢yanide

Not applicable ) _
4. Melting point: 635 € (1175 F)
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5. Vapor pressuxe at 20 ¢ (68 F): Essentially zero

6. Solubility in water; % by weight at 20 ¢ (68 F): 971.6

7. Evaporation rate (butyl acetate = 1): Hot applicable

8. Appearance and odor: White solid with a2 faint
almond odor

IT. PHYSICAL AND CHEMICAL DATA (Sodium c¢yanida?l
A, Substance Idéntification

1. Synonymst MNone

z. Foermula: NaCN

3. Molecular weight: 49

B. Physical Data

1. Boiling point (760 mm Hg): 1500 € (2732 F} (extrapplated)

2. Specific gravity (water = 1): 1:6

3. vapor density {air = 1 at bhoiling point of sodium cyanide?):
Hot applieable

4, Melting point: 560 C (104¢ F)

5, Vapor pressuze at 20 ¢ (68 F): Essentially zezxo

6. Solubility in water, % by weight at 20 ¢ (68 F): .58

7. Evapoeratioh rate {(butyl acetate = 1): MNot applicable

8. Appearande and odor: White s6lid with a f£aint
almond odeor

IIT, FIRE, EXPLOSION AHD REACTIVITY HAZARD DATA (Potassium Cyanide and Sodium
&, Fire
1. Hot combustible
B. Reactivity o

1. Conditions contributing to  instability: None.
Hazardous if kept in closed containers. May form tonic
concentrations of hydrogen c¢yanide gas when in prolonged
contact with air in a ¢lésed area.

2. Incompatibilites: Contact with strong owidizers such as
nitrates and chlorates may cause fires and explosions.
Contact with ac¢ids and acid salts c¢auses immediate
formation of toxie and flammable hydrogen gyanide gas.

3. Hazardous decomposition products: Toxie gases and
vapors {(such as hydroedgén cyanide and c¢arbén monoxide)
‘may be released when ceyanide decomposes.

g, Special precautions: Cyanide may react with carbon
dioxide in oxdinary aix to form toxie hydroegen c¢yanide
gas.

Iv. SJPILL -AND DISPQSKL PROCEDURES
A If cyanide is spiiled, the Ffollowing steps should be +taken:

1. Ventilate area of spill.

2. Colleet spilled matérial in the most convenient and safe
manner Lo¥ reclamation, or Foxr treéeatment with caustic in
¢hlorine ox omne of c¢hlorines alkaline compounds. '

B. Persons net wearing protective eguipiment should be resfxicted
— from areas of spills until cleanup hzs been complated.
o, Waste disposal methods: After treatment as in (R} above,
cyanide may be disposed of in 8 secured sanitary landfill.
V. MONITORING AND MEASUREMENT PROCEDURES
A, EXPOSURE ABOVE THE ACTION LEVETL: Measuréments taken for the

purpose of determining employee exposute under this section

o
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are best taken such *that the eight-hour exposurs may bhe
determined #£rom = single eight-hour sample ox tuwe four~hourx
samples. Saveral shert-time intezxzval samples fup +to 30
minutes) may also be used to detexmine the average exposure
level. Rir samples should be +taken in the emplovee's
breathing =zone (aix that would most nearly represent that
inhaled by the emplovees). Sampling &and analyses may be
performed by instruments such as detector tubes cexrtified by
NIOSH under 42 CFR part 84, portable direct-xeading
Ainstruments, desimeters, or by collectién oFf wparticulates
using a high efficiency membrane filter with subseguent
themical analysis. The method of measurement must determine
the c¢oncentration of ¢yanide to plus ox minus 354,

B. EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring and
measurements under this section shoeuld be essentially the
same as described under paragraph IV. a. Laboratories
peérforming chemical analyses should be acddredited in
Industrial Hygiene Chenistry Dby ‘the American Industrisal
Hygiene Assocclation. The method of measurement nust
determine ‘the concentxaltion of cyanide to plus or minus 25%.

c, MHETHODS: Methods meeting these accuracy reguirements are
available fxrom the National Technical Information Ssrvice, U.
5. Department of Commerce, Springifield, Virginia 22161 under
the title "NIOSH 2nalytical Methods For Set R" (Orxrdéer number
h 809904500 _

D. SUALIFIED PERSONS: Since wmany of the duties relating to
employee protsction are dependent on the results o:f
monitoring and measuring procedures, employers should assure
that the evaluation of employee exposures is performed by a
competent industrial hygienist ox other technically gqualified

person.
VI. MISCELLANEOUS PRECAUTIONS
. Stere cyanide in a well ventilated aZea.
B. Emnployers should advise employees of all areas and operations

where their exposure to cyanide could occur.
VII. COMNON OPERATIONS
Common operations in which exposure to cyanide is likely to ocoux
are: During its production and its use in electroplating solutions:
45 a .case hardening agent for metals; For the ewtraction of silver
and gold from their ores; as an intermediate in the manufactuxre of
dyes, pignments, and nitrilotriacetid =aecid; ag a Zfumigant and
pesticide; and as an ingredient in fertilizer:

HOTE ¢ The dinformation contained in the following appendix is neither

intended, by itself, to c¢reate any additional obligations not otharwise
imposed., nor detract Lrom any existing obligation. To the extent the
information supplements this regulation for cyanide, it is advisory in

—nature.

APPENDIX € - MEDICAL SURVEILLENCE GUIDELINES
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ROUTE OF ENTRY
Inhalation; skin ahscrption; ingestion.
TOXICOLDGY

The dust eof c¢yanide salts, a souxée of cyanide ion, is -an asphyxiant due
to an inhibitory action on metabolie enzyme systems and can be xapidly
fatal. Cyanide exerts this effect becsuse it ihactivates certain enzymes
by forminyg very stable compleres with the metal in then. Cytochrome
oxidase 1is ©probahly the most important of thease since it occeupies a
fundamental position in the respiratory process and is invelved in the
ultimate electron transfer to moleculaxr oxygen. Since cytochrome oxidase
is present in ©practically all cells +that function under aerobic
conditions, and since the cyanide ion diffuses easily to all parts of the
body, it is capable of suddenly bringing to a halt practically all
cellular respiration. In the presence of even wesk acids, hydrogyvanic
acid (HCN) gas is liberated £rom cyanide salts; 2 few inhalations of
higher concentrations of HCN may be folleowed by almest instantansous
¢ollapse and cessation of reéespiration; 270 ppm HCN is immediately fFatal
toe  humans, 181 ppm is fatal after 10 minutes, 135 ppm after 30 minutes,
and 110 ppm may be f£atal in 1 hour. The ingestion by humans of 50 to 100
mg of sodium or. potassium c¢yanide may also be fatal. At louwer levels of
exposure to HCN, the earliest symptoms of intoxication may include
weakness, headache, confusion, and occasionally nausea and vomiting:
respiratory rate and depth is usually increased initially arnd at later
stagés Dbecomeas slow and gaspihgr; Lf ceyancsis is present, it usually
indicates that respiration has either ceased or has been very inadequate
for a dfew minutes, Humans tolerate 45 +to 54 ppm foxr 1/2 to 1 houx
without immediate or delayed effects, while 18 to 36 ppm may zesult in
some symptoms after an exposure of several hours. Sodium cyanide dust is
irritating to the eves; in the presence of tearxs 1t may lLihexrate HCN
which can be abscrbzd and cause systemic intexwication. Skin contact with
dust may be izxritating; strong solutions on the skin produce ulcers whic¢h
are slow in healing.

Cyanide is one of the few toxic materials for which an antidote exists,
and functions as follows. First, amyl nitrite (dinhalation) and scdium
nitrite (intravenously) are administered to form methemoglobin, which
binds firmly with free cyanide ions. This traps any circulating ¢yanide
ions. The formatien of 10 or 20 percent meéthemoglohin usually does not
involve @ppreciable risk, vetl provides a large amount of cyanide-hinding
substance. Sacond, sodium thiecsulfate is administered intxavencusly to
increase the rate of conversion of ¢yanide to the less towic¢ thiccyanate.
Methylene blue should not be administered, because it is a poox
methemoglobin foxzmexr and, moreover, promotes the gonversion of
methemoglobin back to hemoglobin.

IIT. SIGHNS AND SYMPTOMS
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Asphyxia and death c¢an ogcur from high exposure levels, iwhile weakhess,
headache, confusien, nhausea, vomiting result £rom lesser exposurés;
increased rate and depth of réspiration, slow and gasping respiration;
eye and skin irritatioen.

SPECIAL TESTS

Betermination of cyanide ton in the blood is useful in foilowing the
¢ourse of acute intorication.

TREATHMENT

Pxepa:edness and speed of actien axe prereguisites <for sucgessful
treatment foxr any overerxposure to cyanide. ALl pe:sons-working with or
around c¢yanides should be given specific detailed instructions on the use
of antidote Rits containing amyl nitrite pearls for immediate inhalation.
Kits ¢ontaining sterile sodium nitrite and sodium thiosulfate solutions
with meéans for intravenous administration should be provided for use by
medical personnel. These Kits should be provided in suitable mork
locations. Any exposed ihdividual should be removed as =zrapidly as
possihle to an uncontaminated ares by adeguately protected personnel.
The following actions should be performed immediately in +the fellowing
order: Bdminister artificial zespixaiion'if breathing has stopped; give
amyl nitrite inhalations and sodium nitrite injection promptly, Tolleowed
by sodium thiosulfate iInjection; remove c¢lothing and bathe thorxoughly
with copious amounts of running water if skin contact has. cccurrxed; scrub
hands and feet thorxoughly; c¢lean finger and toe nails. If cyanide salts
have been swallowed and the person is _ccnscious, induce vomiting.
Consideration should be given to hospitalization and obsexvation foxr 24
to 48 hours. I¥ the signs of intoxication reappear or recovery is slow,
the injection of sodium mnitrite and sodium thiosulfate should bhe
repeated. A patient who has received this afitidotal treatment should not
be treated with methylene blue.

SURVEILLANCE AND PREVENTIVE GONSIDERRTIOHS
A. GENERAL

EXposure to ¢yanide may be rapidly Fatal. Sufficient skin
absorption of sodium c¢yanide to ¢ause polisonitig 415 not well
documented. However, in the presence of sweat, which is usually
acidic, it may react to Form HCHN which iS'readily absorbed through
the skin and c<ould produce cyanide intoxication. It is impoxrtant
that the physician become familiar with plant operating conditions
in whie¢h exposure to cyanide occurs. Those with skin disease may

not tolerate the wearing of protective «¢lothing and +hose with
c¢hronic xeshirdtory diseasé may not tolerate the weazing of negative
preéssure respirators. '

B, PREPLACEMENT
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The following mwedical procedures must be made availahle to each
employee who is exposed to cyanide:

1. A complete history and physical examination —— The purpose is
to detect preexisting conditions that might place the exposed
employee at dncreased risk, and %to establish a haseline for
Future health monitoring. Personms with a history of fainting
spells, such as oc¢cur in various tyres of cardiovaséular and
nervous discrders, those unusually susceptible to éeffects of
anoxia or with anemia would be eupected to bhe at increased

risk from exposure. Examination of the ca;diovasculaz
system, nexvous system, liver and Ridneys should be stressed.
The skin should be examined <£foxr evidence of chronig
disorders.

C. PERIODIC EXAMINATIONS

The above medical eéexaminations are +to be repeated on an annual

basis.
VIT. REFERENCES
1. American Conference of Governmental Infdustrial Hygienists: “Cyanides

{as CNJY,™ Documentation of the Threshold Limit Values $or Substances in
WorKkroom Aixr (3d ed., 2d printing), Cincinnati, 1974, p. 64,

2. Hygienic Guide Series:  "Hydrogen Cyanide,"™ American Industrial
Hygiene Association Journal, 31:116-119, 1970,

3. Patty, Frank A.: Industrial Hygiene and Toxicology, Vol. IY ~

Togicology (2d ed. revised), In%erSGience Puhlishing Company., HNew York.

1463, pp. 1993-2Q001.

b Manufaciuring Chemists-ASSOCiation,.In¢.= Chemical Safety Data Sheet
SD-30, Sodium Cyanide, Washington, D.C., 1967, pp. 5, 15-18,

5. Chen, K.E. and C.L. HRose: "Nitrite and Thiosulfate Therapy in
Cyvanide Peisoning.," Journal of the American Medical Association, 149:113-
119, 1952,

6. Wolfsie, J.H.: "Treatment of Cyanide Poisoning in Industzy.™ A.M.A.
Archives of Industrial Hygiene and CGeccupational Medicine, H4r417-425, 1951,
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REFERENCES AND SOURCES
CYANIDE
1910.1000

Personal Protective Equipmant, and, (h) Sanitation

Eyes«

Skin:

Grant, "Teoxicology of the Eye;" Manufacturing Chemists’
Association, "Chemical Safety Data Sheets;™ Baskin, "Handling
Guide fox Potentially Hazardous Commedities;"™ Gleason.
"¢linical Toxicolegy of Commerxrcial Produgts"

Stauden, "Kirk-Othmexr Encyelepsdia of Chemical Teéchnology,”

2nd editien; Stechexr, "The Merck Index,." eighth edition:
Gleason; "Clinical Tokicology of Commercial Products;"

Hunter, "The Diseases of Occupations,” hHth edition; Sau,
"Dangerous Properties of Industrial Matezials;" von Oettingen,
YPoisoning ;" Deichmann. and Gerarde, "Toxicology of Drugs

and Chemiqals;" Patty, "Industrial Hygiene and Toxicology;"
Baskin, "Handling Guide for Potentially Hazardous Commodities;™
Hamilton and Hardy, "Industrial Texicology"

Ingestion: Gleason, "Clinical Tokiceology of Commercial Products;"

Thienes and Haley., "Clinical Toxricology;"™ Patty. "Industrial
Hygiene and Toxicology;" Stauden, "Kizk-Othmer Encyclopedia
of Chemical Technology;" Ste¢her, "The Mexck Index,” eighth
edition; Hamilton and Hardy, "Industrial Toxicology”

COMMENTS _

Eye - Classifiecations: 1 and 5
gutput statement numbérs: 9 and 11 combined, 13
Exceptions: Hong

Skin

Grant has "applied 1¢% potassium cyanide neutralized with
agetic acid to the eve of a guinea pig, and found no injury
discernible by slit-lamp ox testing by £luorescein.™

The MCA and Baskin, however, have stated that sodium and
cuprous c¢yanide, in contact with the tears of the eve,
‘liberate ¢yanide ion which c¢an be absorbed and cause systemig
injuries. Indeed, this is most prohably true for all the
inorganic alkali salts. They have also stated that the salts
hay be dawmaging to the eye due to the ¢torrosive effects on
eye fTissue.

Gleason has repo:ted that “poisoning may arise from any
substance which releases the c¢yanide ion."

Cyvanides as CN are, therefore, concluded to warrant
c¢lassifications of 1 and 5.
Classifications: 1 and 5
output statement numbers: 1, 5a, 6, 8a, T4g, 14i, 15, 20a
Exceptions: HNone
Stauden reports that "the cyanides are true protoplaswmic
poisons, cembining in the tissues with the enzymes associated
With cellula;_pxidatidn and ¢ausing death through asphygia.™

Al alkali salts of cvanide, according to Stacher, are
"gualitatively and quantitatively similar to ECKN in proportion
to the CH centent,™ c¢ausing "taé¢hvpnea, then dyspnea, paralysis.,
unconsciousness, convilsions and respiratory arrest.®

Gleason notes that "poisoning may arise Ffxom any substance
which releases the cyanide ion. Cyanide is =a potent and
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rapidly acting chemical asphyxiant: it deprives tissues of
negessary orxygen by inhibiting reve131hly such oxidative
enzymes as c¢ytochrome oxXidase. Because oxygen ¢annot be
utilized, venous blood retains the bright red color of oxy-
hemoglehin.™ ™The c¢ritical organs are those which axe most
sensitive to orygen lacek, notably the brain. 2 transient
stage of c¢entral nerveous stimulation is followsd by central
nervous depression and fipally hyporie convulsiens and death
due to respikatery arrest." Huntexr further adds that "the
¢yanide ion is responsible for the toxid¢ adtion, and this
effect is, therefore, shared by all the soluble inorganic
salts.™

Rccording te Sax, "workexs . . . who are daily exrposed
to eyanide solutions may develeop = Tcyanide' rash,
characterized by itching. and by macular, papular, and vesiculax

eruptions. Freguently there is secondaxy infection.”
von Vettingen reports that the "salts of hydrecyanice
acid . . . may give rise to acute and subacute poisonings.

Worke¥rs handling ceyvanides may develop a rash which is fixst
located areound the urists, hands, and fingexs, associated with
moderate desquamation and itching, which later on may
spread to all regions of the hody, but whieh is most marked in
those sections which adare eiposed to f£rigtion., Presumably it is
due ¢ the alkalinity of thé c¢yahides. In acute poisonings
+he skin may be of a pink c¢oleoer. The gquésition as to whether
or not there exists a chronie ¢yanide p01sonlng is still open
to discussion. Some observers believe in its existence and
c¢laim that nervousness., headache, vertigo, -asthenia, dlmlnutipn
of tendon reflexes, and cutaneous hyperesthesia are the
seguelae of continued enposure to cyanide dust and that in such
patients dermatoses are not ihfrequent, ulecerations less
frequent, and acne iosacéa is rarely seen."

Deichmann and Getrarde say that "vomiting, convulsions
and unconsciousness occuX premptly after . . . skin absorption
of sodium or potassium cyanide."

The MCA repoxrts, "sodium cyanide is a white solid which
ig ertremely poisonous . . . by contact with the skin. In

strong solution it is also correosive to the skin." In the

"prasence of sweat which is usvally acidi¢., it may react
to form hydrogen d¢yanide whigh is readily absoxbed +through
the skin" and c¢an "produce cyanide intoxication."
Patty refers to the towic effect of calcium cyanamide as
"principally that of a transient vasomotor disturbance of
the upper portiosn of the bedy. Irritaticon of the exposed . .
skin e¢an occux”™ also, _
Bagkin reports that cuprdus cyanide, on contact with
the skin in "higher concentrations produce ulcers which xesist

healing. In severe &xposures. suificient absorption may

oceur to produce "systemiec injury. Calcium ¢yanide, upon
"severe eéxposure causes immediate unconsciousness., convulsiens,
death within 15 minutes. Less severe exposure . . . hy
abzorption through the skin causes dlazlness,:rapid'braathing rat
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headache, drousiness, drop in blood pressure, rapid pulse,.
uncongeiousness. Convulsions and death may o¢cour within %

houxrs after exposuze.”

According to Hamilten and Hardy, "dermatitis is a
familiaxr ogcurrene¢e in workexs chronically exposed to cyanide

solutions. The effect is considered to he due to the fact

that the solution is strongly irritating and in sowe individuals

causes severe itching. Occasionally a bhlotchy eruption of

the Zace mnay follow louw-level . . , solutions of cyanide salts.

Cyanide rash is desc¢ribed as consisting usually of itching

areas and papulées and vesicles.” '
Hamilton and Hardy further note that Collins and

Martland reported a case of an Italian worker who dropped silver

into a solutien of potassium cyanide to polish it. "He had

severa pruritus and hroewnish~red pigmentation of the

forearms . "

Kirxk~0thmer reports "mnormal skin absorbs HCN slowly.
However, 2% HCN in air will cause poigoning in 3 min., 1%

is dangerous in 10 min., and 0.5% may produce symptoms aftex

20 min. even though a gas mas¥ cr air helmet is worn.
Cuts and ahrasions absoxrb HCN rapidly and 530 -~ 60 mg absecrbed
through the skin is known to be fatal.

Hunter reports that during the Welutriation of gold.,™
potassium cyanide soelutions are employed. "If a man . . -
has the slightest abrasion of the epidexmis, ulcerXation which
heals only very slouly will oceux."

It i1s evident that ahsorption through the skin of these

compounds may rapidly produce systemi¢ poisoning. It is
alse evident that some sfzqng-solutions_are corrosive to the
skin. QClassifications of 1 and % are, therefore, concluded
t6 be most appropriate.
Ingestion —- Classificaticon: 1 and 5
OQutput statement numbers: ba, 19. 29013
Essgeptions: Horne

Gleason reports that the "alkalli salts aré usually toxic only

when ingested. The average lethal dose of HCN taken by

mouth is believed to lie between 60 and 90 mg &1 to 1 1/2 grains?

this corresponds to about 1 teaspoon of a 2 per cént selution

of hydrocyanic acid and to about 200 mg of potassium cygnide."
Thienes and Haley say that "even though recovery from acute

peisoning may seem complete, there may be changes in

persenality Several days to months later, and at autopsy

degeneration of nerve cells may be found in the central nervous

system.”™ They also reporit "the average fatal dose of scdium

oxr potassium cyanide is about 0.235 gm. However, one-fourth

this amount has caused death. In the upper alimentazy tract,

especially the stomach, the c¢yanide salts are corrosive;

after absorption, thée gvanide radical inactivatses certain oxida-—

tive enzymes of all tissues, particularly cytochrome onidase

by comhining with its fexric hemé group. This inactivation

of enzymes prevents tissue utilizmation of oxrygen carried

by the hloocd. Chronic exposure to c¢yanide may ¢ause goitex
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and hypothyroidism, due to production of sulfocyanake.m
Thienes and Haley also report "calcecium cyanamide inhibits

aldehyde oxridase and hence decreases tolerance to alcchol.

The symptoms are headache, vertigo, vemiting, disturbance of

respiration and ocdgasienally f£atal repiratory failuxe."
hccoxrding to Patty, "hydrogen cyanide itself and its

simple soluble salts . . ., are amonyg the most rapidly

acting of all Known poisons. Ingestion of amounts as louw

as 50 - 100 mg of sodium or potassium cyanide may bhe followed

hy almost instantaneous gollapse and cessdtion of respiration.
Bt much lower dosages, the earliest symptoms may be simply
those of weakness, headaches, confusion, and occasioenally
nausea and vomiting."

He xeports the fatal dose ovf sodium cyanide by odral
ingestion "probably on the exder of 1 - 2 mgs/Kg in man as
it is in a variety of expgérimental animals." The oral LD50
for caleium cyanide he zeports is 6.02 plus ox minus 3.3 mgsky.
and the acute toxicity of caléeium cvanahide "is low; +the ozal
lethal dose is said to be 40 — 50 g in an adult."

According to Stauden, "the cyanides are true protoplasmic
peisons, combhining in the tissues with enzymes associated with
cellular owidatien and causing death through asphyxia, in the
stomach is rapidly fatal, one milligram of ¢yanide per kilogram
of body weight being deadly."

Stecherx gives the LD50 orally in degs as 1.6 mgs/Kg for
potassium cyanide.

Hamilton and Hardy note that "HCH is a rapidly ag¢ting
poison. Ity behavior in the beody is the result of paralysis
of the regpliratory enzywe cytochrome oxidase by direct action
of the cyanide ion. This action is shared by all the soluble
incorganic eyanide salts. The behavioxr of the CN ion prevents
the uptake of oxygen by the tissues with resulting asphysial
death.”

It is clear that classifications of 1 and 5 are most
appropriate for these substances.

' SUBSTANCE TECHNICAL GUIDELINES

The references cited for this document includer

National Fire Protection Assoeciation, "Fire Protection Guide on Hazardous
Material,” 5th edition, 1975 (NFPR)

Manufacturing Chemists' Association, Chemival Safety Pata Sheet SD~30 (MCR)

. I.

duPont de Nemou¥s and Co., Technical Bulletin SP 8-569 and

"Cyanobrik - Cyanogram™ (duP) _ _
Kirxk-0thmer, "Encyclopedia of Chemical Technology," 2nd edition, Vol. 6,

p.

596 and p. 585 {(K-0)

Sources of data items used:

I.

.

N=RTIV -SRI FTIF N S

Synonyns ! NFPA-49

Formulas NFPA-ULY, MCA
Molecular uweight: duP

Roiling point: MCA, dup
Specific gravity: duP, K-0
Vapor density: HNot applicable
Melting point: duP
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5. Vapor préssure: ADL
6. S0lubility in water: duP
7. Evaporation rate? Noit applicable
8. Appearance and odox: NFPA-49, MCA
IX. A. 1. Hot combustibhle _
B. 7. Conditions contributing to instability: MCAR, ADL
2. Incompatibilities: HNFPA-491M, MCA, duP
3. Hazardous decomposition products: duP
4. Specgial rrecautions: duP
IIT. A, Steps if released or spilled: MCA, duP
o Waste disposal method: MCAR, duP
V. Miscellaﬁeous-précautionst HFPA~U4%, duP, K-0

USE/EXPOSURE AND CONTROL DOCUMENT

References used in the preparation of this document includer _
Bagkin, A. D. = editer, "Handling Guide for Potentially Hazardeous Commodities,™

Railuway Systéems and Managemént Assoe., Chicago, 1972 {(Baskin)

"Calcium Cyanide,"™ American Cyanamid Co., Material Safety Data Sheet,

April 12, 1873 (Cyanamid MSDS)

"Cyanogen," Matheson Gas Products Co., Bulletin (Matheson}

"Cyanogen Bromiﬁe;“'Eastman KEodak Co.., Material Safety Data Sheet (Kodak)

Gleason, M. N, et. al., "Chemical Toxicology of Commercial Products,"
Williams &and Wilkins Co., Baltimore, 1969 (Gleason)

Hamilton, A. and Hardy, H. L., "Industrial Toxicology." Pubiishing Sciences
Group, Inc., 3rd edition, 1874 (H/H)

Huntex, D., "The Diseases of Occupations," Hth eédition, Little, Brown and
Co., 1969 (Bunterx)

"Hydrogen Cyanide,™ E. I. duPont de MNemours and Co., "Handling of Liguid
‘Hydrogen Cyanide in Tank Cars” (duPont HCN)

"Hydrogen Cyanide," Comwmonuwealth of Pennsylvania, Department of Envixonmental

ResS0oUrces, Oqcupational_ﬂealth, Hygienic Information Guide No. 21,
Fehruazry, 1973 (Penna #21)

International Labour Cffice, "Encye¢lopedia of O¢cupational Health and Safety."”
Geneva, 1972 (ZLO)

Kirk; R. and Othmexr, D., "Encyclopedia of Chemical Technology.,” Interscience
Publishexrs, 2Znd edition, 1572 (K-0) '

Patty, F. A., "Industrial Hygiene and Toxicology," Vol. II, Interscience,

1962 (Patty) |

"potassium Cyanide,™ E. I. duPont de Nemours Co., Techniéal Tnfoérmation
Bulletin 3P8-569 (duPont KECH)

"Sodium Cyanide." E. I. duPont de Hémours and Ce¢., "Cyanobrik, Cyanogran,"
Epril 1970 {(duPont NaCN)

"Sodium Cyanide.” Manufacturing Chemists' Association, Chemical Safety
Data Sheet SD-30., 1967 (MCA?

Spencer, EB. Y., "Guide to Chemic¢als Used in Crop Protection,”™ 6th edition,
{(Publication 1093), Research Branch Agriculture Canada, 1973 (Spencer)

Thienes, €. H. and Haley, T. J., "Clinical Toxicology,™ 5th edition, ILea
and Febigexr, 1972 (Thienes and Haléey?

References for Specific Use/Exposure

1. Matheson,; Cyanamid MNSDS, K-0, Gleason, ILO, Spencer, Baskin, H/H,
Patty
2. duPont NaCN, Hunter, Baskin, K-0

3. H/H, ILO, Patty, K-0, Thienes and Haley, duPont NaCN, Matheson
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duPont MalCN, Baskin, IL0O, Huntexr, Patty, E~0

duPont NaCH, duPont HCN, Matheson, TLO, Patty, MCA, K-0, Gleason

Thienes and Haley., Patty

Patty, ILO, K-0, Matheson, Baskin, duPont HacCH

Baskin, Hunter, ILO

. ¥LC, Patty, Baskin

10. ILO; Patty, Huntér

References for Spe¢ific Control Methods _

duPont HCM, Kedak, Baskin, MCA, Cyanamid MSDS, ILO, Penna #21, Matheson

were the references used in all the Spegific Control Methods.

RESPIRATOR TARBLE DOCUMENTATION

SUBSTANCE: Cyanide (as CHK)

D. O, L. STAHDARD: 5 mg/M3

WARNING PROPERTIES:

R I =T

Odex Thresholdi_ There is no gquantitative information available concerning
the oder threshold o¢f sodium or pgtassium cyanide. .HCN, however, is
evolved from these substances in the pressuxe of moisture. The

Manufacturing Chemists Association states that, "Although HCN has a
¢haraéteristic odorxr, its toxic action at haziardous corncentrdations
is so rapid that it is of no value as a warning property."

Eye Irritation Level: Cyanide (as CN) is not Rnown to be an eye ixxitant.
HCN can produce eye irritation after chronic exposures, however
(Grant). For the purposes of this standard, half-facepiece
respirators are permitted unless eye irxritation ococurs. _if aye
irritation does occur, a full facepiece respirator must be worn.

Evaluation of Warniiig Properties: Ritheough ¢yanide {as CN} has a
negligihle vapyol pressure, in the presence of moisture HCH ¢an
be given off. Since HCHN does not have adeguate warning propexrties,
gag sorbent respiratory protective eguipment is not permitted.

IDLH: 50 ngsM3

Basis for IDLH Value: There is no useful acute inhalation toxicity in-—
formation available upon which to base the IDLH concentration for
cyanide (as CH). Foxr the purposes of this standard, therefore, the
<chosern IDLH is hased upén an analogy with hydiegen c¢yanide. According
fo the Documentation of TLV's, Patty states that hydrogen cyanide,
at a concentration of 110 to 135 ppm, might bhe fatal to man "afterx
172 to 1 hr. or latex, or dangerous te life." A concentration of
45 - 54 ppm (49.5-59.4 mg/M3) could be "tolexated for 172 +to 1 hr.
without immediate oxr late effects."

Other Togicological Information: Gleason notes that "the alkali salts
are’ usually toxie¢ only when ingested.”

Thienes and Haley report that the "avexage fatal dose of
sodium o6r pvotassium cyanide is about 0.25 gm. However, one—fourth
this amount has caused deaih.”

In contrast to Gleasen's comment about the tonicity of the
alksli salts, Patiy notes that sodium cyanide "can produce acute
synptoms by inhalation and by siin abdorption as well =s hy ingestion.?

Aceording to. the Documentation of TLV's, "the lesser limit of
5 mgsM3 for alkali c¢gyanides compared with that of HCH is based on the
added irxitation c¢aused by the alkalinity, sufficient te result in
gpistaxis (nosebleed) and nasal ulderation. The air concentration of
¢yanide from the alkali cyanides producing this effect did not greatly
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exceed 5 ppm."

NOTE: Additional inhalation toricoleogical information is needed to
set a more accurate IDLH.

if
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USE/EXPOSURE AND CONTROL
CYANIDE
Principal Route
of Entry

A,B.D

UsesExposure
Inhalation of dust, gas
or. vapor and skin contact
with gas or solid during
use of cyanides (caloium
cyanides, c¢yanogen, and
cyanogen chloride oz
bromide) as fumigants
and pesticides in green-
houses, ships, mills,
warehouses. Cyanogen
chloride (lachrimatoxr)
is usad as a warning
agent in fumigant gases.

Inhalation of dust, gas,
vaper of mist and skin
contaet with gas, ligquid
or solid during use of
cyanides (sodium,
potassium, and cuprous
cyanides, potassium
farricyanide) in slectro-
plating of copper, hrass,
iron, gold, silver,
coppexr, zinc, ¢admium

Inhalation of dust, gas
or vapor and skin contact
witk gas or solid during

use of cyanides (galcoium,

potassium, and sodium
cyanides, potassium ferro-
cyanide) for metal treat-
ment: nitxiding, temper—
ing, and c¢ase hardening of
stesl; evoloring of metals
by chemical ox electrolyic
¢leaning and
coating of metals; welding
and cutting of heat resis-
tant metals

gas
or vapor and sKin contact
with gas or solid duxing
use of cyanides (sodium
and calcium cyanides)

for cre extraction and

Standard
CYENIDE RS CH

DOCUMENT

Currently Used

Contzol Methods
Process enclosure; local
exhaust ventilation;
general dilution ventila-
tion; perscnal protective
equipment (respiratory
protective devices, gloves,
goggles, protective ¢loth-
ing); good personal hygiene
practice

Process enclosure; local
exhaust ventilation;
general dilution ventila-
tion; personal protegtive
eguipment (respiratory
protective devices, gleoves,
gogyles, protective ¢loth-
ing)s good persénal hygiene
practice

Procegs anclosure; local
axhaust ventilation;
general dilution ventila-
tion; persoénal protective
equipment (respiratory
protective devices, gloves;
goggles, protective cloth-
ingl); geood personal hygiene.
practice

Pxoeess enclosure; local
erhaust ventilation;
genexral dilution ventila-
tion; personal protedtiva
eguipment (respiratory
protective devices, gloves,
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metal purification:

extracting of gold and

silver from ores; electrolvtic
refining of platinum; freth

*lotation of ores -

separation of lead sulfide
it lead—-zine ores, separa-—
tion of coppexr sulfide from
iron and lead sulfides

Tnhalation of dust, vapor

or gas .and s£kKin contact

with solid, liguid., or

gas during manufactuze

and distribution of cyanides
and duxing maintenance of
gquipment and storage con-
tainers

Inhalatien 6f dust or gas

and skin c¢ontact with soligd

or gas during use of cal-
cium cyanamid in fertilizer

Inhalation of dust, vapox
or gas and skin contact
with gas, liguid, or solid
during use of gyanides in
chemical synthesis: manu-
facture of intérmediates
for synthesis of pharma-—
ceuticals, dyes, vitamins,
rlasties., sequestering
agents; preparaticn of
nittriles, carbylamines,
cyanc fatty acids, inorganic
¢yanides

Inhalation of dust;,; vapor
or gas and skin contact
with gas, liguid or solid
during use of cyanides
(potassium and sodiium
cyanides, potassium fexxo-

goggles, protective cloth-
ing); geood personal hygiens
practice

Process enclosure; local
exhaust ventilation;
general dilutien ventila-—
tion; personal protective
equipment (respiratory
pretective devices, gloves,
geggles, protective cloth-
ingl: good personal hygiene
practice ' '

Frocess enclosure; local
exhaust ventilation;
general dilution ventila~
tion; personal protective
equipment (xespiratery

protective devites, gloves,

goggles, protective cloth-
ing); good personal hyygiene
rragtice

‘Process enclosure; local

erhaust ventilation;
general dilution ventila-
tion; personal protective
egduipment (respiratory

‘protective devices, gloves,

goggles, protective cloth-
ingJ); geoeod personal hygiene
rractice

Process ancleosure; local

exhaust ventilation;
gengral dilution ventila-—
tion; personal protective
eguipment (xespiratory
rrotective devices, gloves,
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and ferricyanides) in photo- goggles, protective c¢loth-
graphy: as fixatives, in ingl); good personal hygiene
blueprinting and process practice
engraving
Inhalation of dust, gas A,B,D Process enclosure; local
or vapor and skin contact exhaust ventilation;
with solid, ligquid ox gas general dilution ventila-
during use of cyanides tion; personal protective
(calcium and potassium equipment (respiratory
c¢yanides, cyanogen bromide, protective devices, gloves,
potassium ferrocyanide) goggles, protective cloth-
in cellulose technology, ing); good pexrsonal hygiene
in paper manufacture, practice
in dyeing, as cement
stabilizers
Inhalation of cyanide AE,B,D Process enclosure; local
gas during evolution exhaust ventilation;
in blast furnace gases general dilution ventila-
or during manufacture tion; personal protective
and handling of illuminating equipment (respiratory
gas protective devices, gloves,
goggles, protective cloth-
ing); good pexrsonal hygiene
practice
A —-- Inhalation
B —-— SKkin and eye contact resulting
in localized irritation
C —- Ingestion
D -- Skin contact resulting in

absorption and subsequent
systemic poisoning



