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- NIOSH/OSHR Draft Technical Standard
and Suppoxriing Documeéntation foxr THALLIUM, SOLUBLE COMPOUNDS

The bhasic text of +this document contains the draft technical standard
approved by the Joint Review Committee of the NIOSH/O0SHR Standards
Completion Program and the supporting documentation fox the substance
THALLIUM, SOLUBLE GCOMPOUNDS. '

The SCP draft technical standards are recommendations *to the Pepartment of
Labor for its consideration in zulemaking and have he Iegal status until
final zrules have been promulgated by thHat agency. This draft standard is
provided for your inFformation only.

The References and Souxces, Respirator Table Documentation and Uses/Ekposure
and Control Documentation are the working documenits used by the various SCP
working groups during the development of the draft technical standard and
serve as the technical foundation foxr the standard. The c¢lassification £6x

each substance and the regulatery statements were derxived £following a

decision logic established forx the various sections of the standard.
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{a) Definitions. (1) "Permissible exposure”™ means exposure of employees
to amirkorne cvencentrations of soluble thallium cormpounds (as thallium) not
in excess of 0.1 milligrams per cubic meter {(mgsm3) averaged over an eight-
hour work shift (time weighted average?), as stated in $ 1910.1000, Table Z-
1%

(2) "Action level” means one-half of the permissible ewposure fox soluble
thallium compounds averaged over an eighit~hour work shift. _

(b) Initial determination and esxposure measurement. (1) Each employer who
has a place of employment in which soluble thallium compounds is released
into the workplace air shall determine if there is any possibility that any
employee may be exposed to airborne concentrations of soluble +thallium
compounds above the permissible level. The initial determination shall be
madé eac¢h time there is a change in production, process, oxr control
measures uwhich may regult in an increase in airborne goncentrations of
soluble thallium compeunds. _

(2} A written record of the initial determination shall he made and shall
contain at least the following information:

(i) Any information, observations, ox c¢alculations which may indicate
employes euposure to soluble thallium compounds;

(ii) Any measurements of seluble thallitm compounds. taken;

(1ii) Any enmployee <conplaints of symptoms which may be attributable to
axposure to soluble thallium compounds; and

(iv) Date of dnitial determination, work being performed at the time,
location within woxk site, and employees considered.

(3) If the enmployer deterwines +that any employee mavy hé exposed to
soluble thallium compounds above the pexinissiblé exposure, the exposure of
the employee in each work operation who is believed to have the greatest
exposure shall be measurad. The eHposure measurament shall be
representative of the maximum eight-hour time weighted average exposure of
the emplovee. : '

(4) TIf the exposure measurement taken pursuant to paragraph (b) (3) of
this section reveals employee exposure to soluble thallium compounds ahove
the action level, the employver shall:

(i) TIdentify all employses whe may ba exposed above the pe¥missible
level; and

(ii) Measure thé exposuxe oFf the emplovees so identified:

(8) If an enployee exposure measurement reveals that an employee is
exposed to soluble thallium compounds above the action level, hut not above
the permissible exposure, the exrposure of that emplovee shall be nmeéasured
at least every three months.

(6) If an emplovee exposure measurement reveals that an employves is
exposed to soluble Thallium compounds above the perxmissible exposure, +the
enployver shalil:

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

(ii) Institute controel measures as zreguired by paragraph (d) of this
section; and _ _

— (iii)} Individually notify, in writing, within five days, every employee
who is found +to be euposed to soluble thallium c¢ompounds above <the
permissible exposure, The eimployee shall also be notified of the results
of the exbposure measurements and of the cvorreéctive actien heing +taken +o
rediuce tlie expdosure t6 below the permissible exposure.
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(7) If two consecutive employee eHposure measurements taken at least cne

week apart reveal that the
¢ompounds below the action
for the amployee.

employee dis exposed te¢ soluble thallium
lavel., the emplover may terminate measurement

(8) For purposes of this paragraph, employée-exPosu:e is that which would
occur if the employese were not using a respirator.

(¢) Methods of measurement.

(1) An enplovée's asposure shall be obtained

by any combination of long term or short texrm samples which represents the

employee’'s actual exposure

averaged over an eight-hour woxk shift (See

Appandir B {IV) of this section).
(2) The methoed of measurament shall have an accuracy, to a confidence
level of 95 percent, of not less than that given in Table 1.

Tabhle 1

Concentration

Required Accuracy

Above permissible exposure & 25%
At or below permissible exposure

and above the adtion level I 35%
At or belouw the action level + 50%

(d? Compliance. (1) Mo

employee shall he expcosed to soluble thallium

compounds above tha permissible exposure as defined in paragraph (al)(1) of

this section.

(2) Employee exposures +to airboxne concentrations of soluble thallium

compounds shall he controlled
engineering and work practice

to at or below the permissidble exposure hy
controls.

(1) Engineering and work practice controls shall be instituted to redice
exposures 1o at or below the pefmissible exposure,; except to ‘the eutent
that such controls axe not feasible.

(ii) Wherever engineexring

and work practice controls are not sufficient

to reduce exposuraes to at or below the permissible exposure., *they shall
nonetheless be used to reduce exposure to the lowest level feasible and
shall be supplemented by respirators in accordance with paragraph (d)(u4) of

this segtion.
(33} Engineering c¢ontrels.

When loecal exhaust is used to control

exposure, measurements which demonstrate system effectiveness, for example,
air velocity or static pressure, shall be made at lesst every three months.
Measurements of system effectivensss shall alse be made within five days of

any change in production,

process, or control which might result in ah

-increase in airborne condentrations of soluble thallium compounds .

—
—

(4 Compliance with *the
the use of respirators except:
(i) Duxing the time pericd
or work practice controls;: ok

rexmissible exposure shall not be achieved by

necdessary to install or implement engineering
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tidi) In work situaticons in whic¢h engineering and work practice con%rols

are not feasiblé; or
(iii? To supplement engineering and werk practice controls when such

controls fail +to =xeduce airborne concentrations of scoluble thallium
compounds to at or helow the permissible exposure; or
{iv) For operations whic¢h require entry into tanks or closed vessels; or
{v) 1In emergencies. _
(5) Where respirators are needed and permitted under this paragraph to

reduce employee exposure, the employer shall select and provide the

appropriaté respirator frem Table 2 and shall ensure that the empleyee uses
the respirator provided.
TARLE 2 RESPIRHTORY FROTECTION FOR SOLUBLE THALLIUH CONPOUNDS

bust or Mist
Concentration

0.5 mg/m3 or less Any dust and mist respirator, exc¢ept single-use.
1 mg/m3 oxr less Any "dust and nist respirator, except single-use or
guarter-mask regspirator.

bust, Mist or Fume

Concentration

1 mg/m3 or less Any fume zespirator ox high efficiency particulate filter
respiratoxr.

Any supplied-air respirator.
Any self-contdined breathing apparatus.

mg/m3 oxr lass A high efficiency particulate filter respirator with a
full facepiece.

S

Any supplied-air respiratoxr with a full facepiece, heliet
or hgod.
Any self-contained breathing apparatus with a full
facepieca.

20 mgs/m3 oxr less A pouwered air-purifying respiratox mith_a.iull iacapiece,
helmet or hood, &nd a high efficiency particulate filtéer.
A Type € supplied-air respirater with a full facepiece
operdted in préssure—-demand or other positive pressure
mode oxr with a full facepiece, helmet, or hood operated in
continuocus—tiow mode.
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Greatexr than Self-contained breathing apparatus with a £ull facepisce
290 mgsm3 or operated in pressure—demand or other positive pressure
entry and node .

escape from e e e S e B N B SR
unknown A combination respirator which includes a Type € supplied
concentrations air respirator with a £full facepiece operated in pressure

demand or eother positive pressure o6r continucus-£flow mode
and an auxiliary self-ceontained breathing appazatus

operatad in;pressure—demand'ox cther positive pressure mode.

Fixre Fighting Self-contaihed breathing apparatus ulth a Full facepiece
operated in pressure-demand o¢r other positive pressure
mode .

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

Any escape self contwlned breathing apparatus.

(6] Respirators shall be approved by tha Mlnlnj Enfo:cement and Safaty
Administration (fermerly Bureau of Mines’ or hy the National Institute for
Occupatlonal Safety and Health underx the provisions of 30 CFR Parft 11.

(7 The employer shall institute a respiratory protection program in
accordance with $ 1910.134(b), (d), (e), and (£).
(&) Fire and safety. ‘The employer shall familiarige himsgelf with the

information contained in the Substance Technical Guidelines (Appendix B ‘of
this section) for seluble thallium compounds where skin contact may octur.

(£) Personal wprotedtive eduipment. (1} Employers shall provide and
ensure that employees use appropriate protective c¢lothing and equipment
necessary to prevent skin ceontact with soluble thallium compounds whezre
skin gcontact may ocCuY. Face shields shall comply with %
1910.133(a)(2),(a)(4), (a)({5), and {(a)(6).

(2) Ewployers shall ensuré that employees'mhose.alothing may have bgscome

contaminated with seluble thallium compounds change dihto uncontaminated

¢lothing before léeaving the work premises.

32 Employers shall ensure that ¢lothing contaminated with socluble
thallium compounds is placed in closed containers for storage until it «¢an
be discarded ox until +the employer provides for the removal of seoluble
thallium compeounds from the clothing. If the clothing is to he laundered
or otherwise cleanad to remeove the soluble thallium compounds, the enployer

shall inform the person performing the operation of the hazardous

Properties of soltible thallium c¢ompounds .

il

€4) Employers shall ensure that non-impervious c¢lothing which becomes
contaminated with soluble thalliuin compounds be removed prempily and not

reworn until the soluble thallium compounds is removed from the c¢lothing.

(5) Employers shall provide and ensure that employees use safety godggles
which comply with $ 19810, 133(a)(2)-(a)(6) where soluble thallium compounds
may contact the eves.

(g Spills and disvosal. In the event that soluble thallium compounds
is spilled the employer shall immediately provide available ventilation and
then c¢lean up the spill. '
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{(h) Sanitation. {1} Employvers shall ensuxe that emplovees whose skin
becomes contaminated with soluble thallium compounds promptly wash oc
shower to remove any soluble thallium compounds From the skin.

{2) Employers shall ensure that enployvees do not eat or smoke in =areas
uhexe soluble thallium compounds are handled, processed or stored.
3 Employers shall ensure that emplovees who handle soluble thalldiim

compounds wash their hands thorxoughly before eating, smoking or wusing
toeilet facilities.

(i) Training and indformation. (1)} Each employer who has a worKplace in
which soluble thallium compounds is present shall keep a ¢copy of this
regulation with Appéndixes A, B and € at the workplace. This material
shall be made readily available to affected employees,

(2) Each employer wheoe has enmployees expdsed to secluble thallium
compounds above the action level without regard te the use of zrespirators,
or empleyees who way Have sRin or aye cdonthct with solible thallium
compounds, or enployvees who work where a spill of soluble thallium
cempounds may ocour, shall annually:

(1) Inform affected employees of +the information contained in the
Substance Safety Data Sheet for soluble thallium compounds (BAppendirx A& of
this sectionl;

Cii) Advise affected employees as to the signs and symptoms of exposure
teo soluble thallium compounds.
(idii? Instruet affected employees to advise the enployer of the

development of signs and symptoms of overexposure to soluble thallium
¢ompounds which are listed ifi Appendin A of the section; and

Ciw) Provide training tc ensure that employees wunderxstand +he
precautions of safe use., emergency procedures; and the correct use of
protective equipment relative to soluble thallium compounds,

(33 Medieal _surveillance. £1) The employver shall provide medical
procaduras as regquired by this paragraph. 211 medigal prodedures shall be
performed by oxr under the supervision of a physician at no cost to the
employee .

(23 Preplacement medical examinstion. The employer shall make available
to each employese whe is exposed, ox wWill be exposed, to airborne
concentrations of soluble thallium c¢ompounds above +the action level,
without regard to the use oi'xespizators, or employees who may have sKin or
eye contact with soluble thallium c¢ompounds, a preplacement medical
examinatioen which nmust include the following:

(i) & medical history and physical exwamination with emphasis on the eyes,
nerveus system, lungs, liver, Ridneys, gastrointestinal system and body
hadir;

€ii) Urinalysis to include specific gravity, &albumin, glucose and a
micreoscepic on eentrifuged sediment. _

{3) pPeriocdic _medical ewamination. The employer shall make available +to
each empleyee exposed to airhorne -woncentrations of soluble thallium
compounds ahove the action level, without zégard to the use of respirators,

oY emplovees who may have sRkRin or eye c¢ontact with sSoluble thHallium
compounds., twelve months from the date of the employee's first erposure,
and every tuwelve months thereafter, a periodic medical eXaminatipn which
must includée the following:
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(i) A medical hlstory and physical examination with emphasis on the eyes,
nervous system., lungs, liver, kidneys, gastrointestinal system and body
hairs

(ii) Urinalysis to include specific gravity, albumin, glucose and a
microscopic on centrifuged sediment.

(43 Alternative medical procedures. If the examining physician chooses
to use alﬁernatlve medical progedures to those specified in paragraphs
(3)(2) and (3)(3) of this section, the employer may accept such alternative
mefical procedures as meeting the requirements of +this seétion provided
that the émployer:

(1) Obtains a statement from the examining physician setting forth the
alternative medical procedures, the vrationale for substitution, and
evidance that they will be equally effectiva; _

(ii) Infoxms each exposed worker of the £fact that alternative medical
procedures to those required in paragrarhs (33¢2) 4and (3)(3) of +this
section are to he made availalle,

(5) ZInterim _medical ewamination. The énployexr shall provide an interim
medical examination for the emplévee if the emplovees informs <the emplover
of any of the signs or symptoms of exposure to soluble thallium compounds
which are listed in Appendir A which the employee suspects are caused by
exposure to soluble thallium compounds.

(6) Informing the physician. The employer shall provide to the physician
rerforming any medical examination required by this section +the Ffollowing
information:

(i) A «copy of this regulation with Appendikes A, B, and ¢ for soluble
thallium compounds;

(ii) A description of the affected employee's duties as they relate to
his exposure to soluble thallium compounds;

(iii) & description of any personal protective eguipment and respirators
reguired to be used;

(iv) The zregults of any measurements which may indi¢atez the affected
emplovee's exposure;

(v) The aftfected employer's anticipated exposure level; and

{vi) Upon zxequest oFf +the physician, any available information from
previous medical examinationg of the daffected emplovee.

(77 Where a medical examination is required by paragraphs (3)(2), (3)(3),
or (33(5) of this seétion, following such examination the employer shall
obtain from the examining physician a written opinlon whith conforms with
paragraph (33¢8) of this section.

£8) Ph951c11n s written opinion. (i) The physician's written opinion by
the examining physician shall specifically state:

(%) Whether the employvee has any detected medical condition which would
place the enmpléyee ot increased risk of material impairment of the
employee’'s health Ifrom exposure to soluble thallium compounds;

(B> Any zxecommended limitations upon the emplovee's exposure to soluhble
thallium ~compounds ; ineluding limitations wupon the use of personal

—protective equipment and respirators;

(¢) That the employee has been informed by the physician of any -détected
medical cvonditions which zeguire further medical examination or treatment.

(ii) The physician's written opinion shall not reveal specific medlcal
findings or diagnoses unrélated to the employee's employment.

Sty
-
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(3id) The employer shall provide the employee with a copy of the
physician's written opinion.

£9) Results _of _tests. Where a ‘preplacenent o¢r periodie medical
examination is required by paragraphs (3F)(2) or (3){(3) of +this sec¢tion,

fellowing such examination the enhpleyer shall obtain £row the examining
physician for inclusion in the gmployvee’s medical rescord:

(1) A recorxrding of the zesults of the urinalysis;

(ii) Where alternative medical procedures have ‘been performed in
accordance with paragraph (43(%) of +this section, a zxecording of such
alternative procedures.

(10) No emplovee shall be exposed to soluble thallium compounds in such a
way as would put the employee at increased risk of material impairment o6F
his héalth frxém such esxposuré. The employer shall base this decision on
any information available including the physid¢ian's writiten opinion.

(11> Ho medical procedure whic¢h would be performed pursuant to paragraphs
(32¢2) ox (33{3) of this section need be rerformed if records of a previous
such procedure performed within the past six months are acceptable to the

examining physigian,

{12) If an emplovee refuses any required medical examination, the
employer shall inform the smplovee of the possible health ¢tonseduences oFf
such refusdl and obtain a signed statement from thée employvee indicating
that the emplayee understiands the risk involveéed by refusal to be examined,

{13) The employer shall provide emergency medical treatwment for any

"employee injuzred through exposure to soluble thallium compounds.

(k) Record¥eeving. (1) Exposure determination. (i) The employer shall
Yeep an accurate record of all determinations zrequired to he made pursuant
to paragraph (b)(1) of this section.

(ii) This zecgord shall incilude ‘the written determination zequired in
paragraph (B)(2) of this section,

(1iii) This recoérd shall be maintained until replaced by a more recent
record. '

(2) Exposurs mesgsurewents. (i The emplover shall Reep an accurate
record of all measurements taken te determine employee exposure to soluble
thallium compounds.

(ii) This record shall include:

(&} The date of measurement;

(B) Operations 1nvolv1ng exposure to scluble thallium compounds which Hre
heing monitored;

(€) Sampling and analytical method used and evidencé of their acdursecy;

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

(E) 'Nawme, 50c¢ial security number and exposure of the employee monitored.

¢iii) This zrecord shall be maintained until replaced by a moze xecent
recoxrd but in no event foxr less than one year.

{3) Mechaniecal ventilation. 1i) When mechanical wven%tilation ig used as
an enginsering c¢ontrol, the ewmployer shall maintain an ac¢curate regord of
the measurements demonstrating the effectiveness of such ventilation
reguired by parxagraph (d3{3) of this section.

(ii) This record shall ind¢lude:

(A) pate of measurement;

(B) Type of measurement taken;

(C) Result of measurement. _

(1ii) These records shall be maintained fox at least one yeax.
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() Enplovee training and information, (i) The emplover shall keep an
accurate record of all employee training and information reduired by
paragraph (i) of this section.

(ii) This revord siiall ineclude:

(A Date of training;

(B) Name and soccial security number of employee frained;

(¢) Content or scope of training provided.

(iii) This recoxd shall ‘bhe maintained until replaced by a mores recent
raecord. _

(5 Madical surveillance, (i) The employer shall Léep dn ac¢curate
record of emploves medical surveillance regquired hy paragraph (3) of +this
sec¢tion.

(ii) This récord shall include:

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

(BY Results of tests regquired by paragraph (3)(2) and (3)(3) of this
section and rxesulls of any tests conducted pursuant to paragzraphs (jY(4) of
this section; o

(C) Any employee medical complaints relative +to exposure to soluble
thallium compounds;

(D) A copy of information previded te the physician pursuant to raragraph
C33¢62{ii), (4iii), {dvy, (v}, and (vi) of this section.

{E) Physician's written opinion; and

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

(iii} This =recoxd shall be maintained for the duration of and for five
yvears after texmination of the employment of +the affected emplovyee.

(6) Access to records, (i) All recotds xreguired to be masintained by
this section shall he wade available wupon raquest to authorized
representatives of the Assistant Secretary of Laboxr for Occupational Safety
and Health and the Director of +the National Institute for Oeeupational
Safety and Health.

(ii} Eac¢h employee or former employee shall have access to the exposure
determination and e¥rosure measurement recoxds required to be maintained by
this section which indicate his oun exposure te soluble thallium compounds.

(i43i) Employee medical records xeguixed to be maintained by this section
shall bhe madé_avallahle upon written reguest to a physician designated By
the employee or former employes.

(1) Emploves ohssrvation 6Ff measuxement. (1) The employer shall give each
employee or his representative an oppoxtunluy to observs any measurement oFf
his exposure to soluble thaliium compounds. which is conducted pursuant to
this section.

{2) When obsexvation of measurement of employee exposuxe to soluble
thallium_comydunds requires entry inte an area whére the wuse of persowal
protective deviees, ingluding respirators, is reguired, the observer shall
be provided with and reguired to use such eqguipment and comply with all
other applicable safety procedures.

(3) Without interdfering with the measuremeiit, observexrs shall be entitled

—_—t
(i) Rec¢eive an explanation of the measurement procaedure.

(ii) Visually ohserve all steps zelated +o0 the measurement of the
airboxrne concentration of soluble thallium compounds that are being
performed at the place of exposure; and '

{(iii) Revord the results obtained.
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NOTE: The infoxmation c¢ontained in the <following appendix for soluble
thallium compounds is neither intended, by itself, to create any additional
obligations not otherwise imposed, nor detract from -any existing
ohligaticns. Teo¢ the extent the information syupplements this regulsatien fox

soluble thallium ceompounds, it is advisciy in nature.

APPENDIX A

SUBSTANCE SAFETY DATRE SHEET
FOR SOLUBLE THAELLIUM COMPGUNDS

I. SUBSTRNCE IDENTIFZCRTIOH
AL Substance: Scluble thallium compounds
B. Permissible Exposure: 0.7 mwilligram of soluble thallium

compounds per c¢ubic meter of air (mgrwi3dl) averaged over an
eight-hour work shift.

C. Appearance and Ddoxr: Thallium sulfate, thallium acetate arnd
thallium nitrate are all coélorless, odorless solids.

IT. HEALTH HAZARD -DATA

A. Ways in which +the c¢hemical affects your body: Soluble
thallium compounds can affect your body if you inhale then or
if they come in contact with youx eyves or skin or if you

swallow themnm. They may enter your body through your skin.
B. Effects of Overexposure:

1. Soluble +thallium eompounds are very toxic dand ¢ause
cumulative intoxication. Many deaths have resulted fron
suallowing +these c¢ompounds. Poisoning from industrial
exposure Has heen rarely reported--those that have wére
not fatal. Swallowing soluble thallium may cause
nausea, vomiting, diarrhea, abdominal pain and hleeding
from the gut. These symptoms are =Lollowing ox

accompanied hy drooping of the evelids, c¢rossed eves,
weakness, numbness and tingling o¢f the arms and leds,
trembling and paih and tightness in the ¢hasgt. The hair

may Ffall out after two to three weeks. Severe
interication may zresult din prostration, zapid  Theart
bheat, conviulsions and psychosis. Regovery may be

complete but permanent effects such as staggering,
visual difficulties, trembling and mental abnormalities
have been zreported. Liver and ¥idney damage have
o¢¢urred. Repsated exposure over a prolonged period may
produce variable symptoms. These may include ldss of
hair, soreness of the mouth, trembling, severe weight
loss and emotional distuxbance,

2. Reporting Signs and Symptoms: You sheuld inform your
employer if wou develop any signs or symphtoms and
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suspect that they are caused by exposure to soluble
thallium compounds.

EMERGENCY FIRST AID PROCEDURES

5.

Eve Exposurers If soluble thallium compounds get into vour
eyes, wash your eyes immediately with large amounts of waterx,
lifting the lower and upper lids occasionally. If irritation
is present after washing, get medical attention. Contact
lenses should not be worn when working with this chemical.
Skin Exposuze: Tf soluble thallium compounds get on your
skin, promptly £lush the ¢ontaminated skin with water. If
scluble ihallium compounds vpenetrate your e¢lothing, remove
the clothing promptly and f£lush the skin with water. get
medical attention.

Breathing? If vyou or any other person breathes in large
amounts of soluble thallium ¢oéwpounds move the enposed person
to £resh air at once. T+ breathing has stopped, perform
artificial zespiration. Keep the affected person warm and at
rest. Get medical attention as soon as possihle.

Swallowings When soluble +thallium c¢dmpounds have been
swallowed and the person 1s conscious, give the person large
guantities of water . immediately. After the water has been
swalleowed, try to get the person to vomit by having him touch

the back of his throat with his finger. Do not make an

ungonscious person vomit., Get medical attention immediately.
Rescuea: Move affected person from the hazardous exposure.
I£f the expossd person has been overcome, notify someone elsé
and put into effect +the established emergency réaséusa
procedures. Do net become a casualiy yourselsf. Understand
your emgxgency reéscue proeocedures anhd KEnow tHe locations of
the emergency réscue -egquipment before the need arises.

RESPIRATORS AND PROTECTIVE CLOTHING

A.

Respiratoxs: Respirateors are not the best way to control

exposure to soluble thallium compounds. You can only be

regquired to wear them for routine use if your employer is in
the process of installing controls ox control measiures prove

inadeguate. You may be required to wear respiratérs for non-~
reutine d¢tivities or in emergencies. I£f respiraters are
Worn, they wmust have a Mining Enforcement and Safety

Administration_(MESA) or National Institute for Oceoupational
Safety and Health (NIOSH) approval label. (0lder respizators
may have a Bureau of Mines approval Ilahel.) For effective

protection, &respirators must fit your fage and head snugly.

Regpirators should not be .lcocosened or zemoved in worlk
situations where there use is reguired. If you esperience
difficulty breathing while wearing a respirator, tell youx

employer. _ _ _
Protective Clothing: You must wear appropriate protective

clothing and equipment to prevent skin contact with soluble

thallium compounds where skin contact may occur. repair

impervious clothing that has developed leaks.

FEve Protection: You must weax splash-proof safety goggles
whexe JIiguids containing soluble thallium c¢ompounds may
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contact vour eyes. You must wear dust-registant safety
goggles where soluble +thallium compounds compounds may
contact your eyes.

V. PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

A.
B.

c.

VT, ACCESS
i.

N

Some soluble thallium compounds are combustible solids ox
strong oxidizezrs.

Soluble thallium compounds must bhe stored in tightly closed
contdainers in a cool, well ventilated area.

If vyour work c¢lothinhg may have Dbecome contaminated with
soluble thallium compounds, ¥ou must change into
uncontaminated clothing befo:e.leaving the work premises.

You nust promptly remove any non-—impervious c¢lothing that
becones contaminated with soluble thallium compounds and this
clothing must not be reuwocrn until +the soluble thallium
compounds are remoéved from the e¢lothing.

If vyouxr skin bhecomes centaminated with soluble thallium
compounds, you must promptly wash or shower +to remove any
soluble thallium compounds from your skin,

You. must mnot eat or smeke in a’reas where soluble thalliunm
compounds axe handled, processed or stored.

If you handle soludle thallium compounds, you must wash your
hand +thoroughly before eating, smoeking or using toilet
facilities.

Fire extinguishers, where provided, miust be readily available
and you should Know where they are and how to operateé them.
Ask your supervisor where soluble thallium compounds are used
in your work area and foxr any additional safety -and Thealth
rules:

TO INFORMATION

Each vear youxr enmployer is zrequired to dinform yvou of the
information contained in this Substance Safety Data Sheet for
solubkle thallium ¢ompounds. In addition, your employer nust
ingtruct you in the safe use of s¢luble thallium cowmpounds,
emergency procvedures, and the correct use of protective
egquipment.

Your empleyer is reqguired te determine whether you axe being
exposed to soluble thailium compounds . Tou or your
representative have the zright to observe emplovee e&xposure
measyrements and to record the =zesults obtainesd. If vyolr
ettployer determines that you are being overexnposed, he is
regquizred to infoxm you of the exposure and the actions which

‘are being taken to raduce your exposuie.

Your emplover 1is reguired to Keep records of vour exposure
and medical exanminations. Your employer is regquirxed to lkeeyp
exposure data for at least one year and to Keep medical data
during your employment, and Ffor a period oFf five Years
following vyour términation of employment. Youx employer is
required to make the exposure data available %o you upon your

request. Your employer is .also required to xelease your

medical redoxds to vour physician upon your written rTequest.
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. Youxr employver must give you a copy of the physicdians written
cepinion for any physical examination regquired Liy this

‘standard. '
NOTE: The information <¢ontained in the Zfollouwing appendix for soluble
thallium compounds is neither intended, by itself, to create any additional
obligations not otheruise imposed, nox detract <£rom any existing
ochligations. To the exterit the information supplements +his regulation for

soluble thallium compounds, it is advissry in natuze.

RPPENDIX B

SUBSTANCE TECHNICAL GUIDELINES
FOR SOLUBLE THALLIUM COMPOUNDS

{This standard forx soluble thallium_compounds should not be interpreted to appl
substances listed below for which substance specific information has been prowvi

I. PHYSTICAL AKD CHEMICAL DATA
- A, Substance Identification
1. Synonyms: 1) Thallium sulfate; thallous sulfate; 2]
Thallium acetate; thallous acetate; 3) Thallium nitrate;
thallous nitzate

2. TFozxmula: 1) T12504; 2) TLCG2H302; .3J TINO3
3. Molec¢ular weight: 1) 504.8; 2) 263.4; 3) 266.4
B. Physical Data
1. Boiling point (760 mm Hgl: Deconposes
2. Specific gravity (mater = 1): 1) 6.8; 2 3.7 3) B.h
3. Yapor density {(air = 1 at boiling peint of soluble
thallium compounds): Hot applicable

4. Malting point: 1) 632 ¢ (1170 F)s 2) 110 € (230 F);
3) 206 C (H03 F)

5. Vapor pressure at 20 ¢ (68 F): Essentially zero

6. Bolubility in water, % by weight at 20 ¢ (68 F):
1) 4.87; 2) Very soluble; 3) 10

7. Evaporation rate (butyl acetate = 13: Not applicable
8. Appearance and oder: ALl 3 are colorless, odérless solids
IT. FIRE, EXPLOSION AND RERCTIVITY HRZARD DATA
a. Fire
1. Flash point: Data not available.
2. Auteignition temperature: Data not available
3. Flammablée limits in air, % by volume® Data not availahle
. Extinguishing media: Water, carbon dionide, foam, dry
chémical
5. Special fire~fighting procedures: Use water spray to

cool containers exposed to a fire.
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6. Unusual fire and ‘explosion hazards: Some soluble
thallium conpounds are combustible so0lids or strong
oxidizers.

Reactivity

1. Conditions contributing to instability: HNone

2. Incompatibilites: Hone.

3. Hazgardous decomposition producgts: HNone.

4. Special precautions: None.

SPILL AHD DISPOSAL PROCEDURES
A.

If soluble thallium compounds are spilled, the Following

steps should he taken:

1. Ventilate area of spill.

2. For small guantities, suweép onts paper cor other suitable
matexrial., plagéd in a sealed containexr Ffor disposal.
Large gquantities may be reclaimed, nowever, if this is
not practical collect spilled material in +the most

convenient and safe manner and deposit in sealed
containers fox disposal. _
3. Liguids containing soluble thallium compounds wmay he

absorbad on vermiculite, dxry sand, e&arth or othex
similar materisal and deposited in sealed containers Ior
disposal.

‘Parsons not wearing protective eguipment should be restricted

from axeas of spills until cleanup has been completed.

Waste disposal methods: Soluble thallium compounds may be
disposed of in sealed containers in a secured sanitary
land£ill.

MONITORING AND MEASUREMENT PROCEDURES

.

EXPOSURE ABOVE THRE ACTIOHN LEVEDL: Measurements taken for the
purpoese of determining employes exposure undexr this section
are hest taken such that the eight-hour exposure may he
determined £from a single eight-hour sample or tuo four—hour

samples. Several short-time interval samples (up +to 30
minutesi may also bhe used to determine the average exNposure
level. Rir samples should be taken in the employee's
breathing zone {(air that would most nearly repréesent +that
inhaled hy the employes). Sampling and analyses of

‘particulatas may be performed by instruments such as detector

tubes certified by NIOSH uindexr 42 CFR paxt 8K, portable
direct~reading instruments, dosimeters., or by collection of

_particulates using a high efficiency membrane filter with

subsequent c¢hemical analysis. The method Qf'measu:ement_must
determine the concentration of soluble thallium compounds to

plus o6r winus 3I5%.

EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE: The monitoring and
measuUrements under this section should be essentially the
sameé as described tunder paragraph IV. A. Laboratories
rerforming chemical analyses Sshould he accredited in
Industrial Hygiene Chemistry by the American Industrial
Hygiene Association. The method of neasurement must
determine the concentration of spoluble thallium compounds to
plus or minus 25%.
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c. METHODS Methods meeting +these ac¢uracy reguirements are
available from the National Technical Information Service, U,
S. Department of Commerce, Springfield, Virginia 22161 under
the title "MIOSH Analytical Methods for Set. U" (Order number
REREAEEERRTY . '

D. QUALIFIED PERBONS: Sin¢e many of the duties relating to
employee protéction are dependent on the results of

monitoring and measuring procedures; employers should assuze
that the evaluatioh of employee exposures is performed by a
competent industrial hygienist or other technically gqualified
. person. o
V. MISCELLANEOUS PRECAUTIONS
A. Store soluble thallium compounds in tightly closed containers
in a ¢col, well ventilatéed area.
B. Employvers should advise émplovees of all areas and operations
where their exposure +to -soluble thallium <c¢ompounds could
GCCUY, .
VI. COMMON OPERATIOKS _
Common operations in which exposure to soluble thallium compounds is
likely to occur are: During their production and use as reagents in
analytical <chemistry; in the manufacture of green pyrotechnic
flares; in the wanufacture of Sspecial optical glass and as
pasticides (ohsolete); and in the manufacture of medieinals.
NOTE: The information contained in the following appendix for thallium is
neither intended, by itself, to create any additional ohligations not
otherwise imposed, nor detract £rom any existing obiigatiens. To the
extent the information supplements this regulation for +thallium, it is
advisoxry 4in nature.

APPENDIX € -~ MEDICAL SURVEILLANCE SUIDELINES

I. ROUTE OF ENTRY
Inhalation; skin absozrption; ingestion.
IT. - TOXTICOLOGY

Soluble thallium compounds are extremely toxic and cause a cumulative
intoxication affecting primarily the nervous system and +the hody hair.

Many deaths have resulted from ingestiqn. The lethal oral dose of
thallium acetate £pr humans is estimated +to be about 12 wmgskg body
weight. Ingestion causes nausea, vomiting, diarrhea, abdominal pain ard

gastrointestinal hémeorrhage which usually o¢ccur Wwithin 1 t6 3 davs.
These are folleowed or adcompanied by ptosis, strabismus; periphezxal
neuvritis, pain, weakssss, and paresthesias 4in  the legs, tremor;
raetrostexnal tightness and c¢hest pain. Severe alopecia usually occcurs
aftex 2 to 3 weeks and is pathognomonic of the toxic effects of thallium.
Severe intoxigation may result in prostration, t%tachycardia, blood
pressure fluctuations, convulsive seizures, choreiform novenents, and
psychosis. Recovery may bhe compléete, but permanent residual effects such
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as ataxia, optic atrophy. tremor, mental abnormalities, and footdrep have

been reported. In cases of fatal intoxicaﬁion, typigal autopsy findings
inglude pulmonary edema, necresis of the liver, nephritis, and
degenerative changes in peripheral axons. Frolonged ingestion of

thallium produces a variable c¢linic¢al picture whiéeh inciudes stomatitis,
tremoxr, ¢achexia, poelyneuxropathy, -alopecia, and eamotional disturbance.
In a study of 15 workKers who had handled solutions o¢f oxrganic thallium
salts <dvexr a 7.5 yeax period, 6 workers suffered thallium intoxication;
chief complaints were abdominal pain, fatigue, weight less, pain din the
legs, and nervous irrdtability; 3 of the workers had albuminuxia and 1
had hematuria.

I. SIGNS AND SYMPTOMS

Nauseéa., vomiting; diarzheas abdominal pain; ptosis, strabisnmus;
peripheral neuritis, tremor; pain, weakness, and paresthesia in the legs;
retrosternal tightness, chest pain, pulmonary edemas; seizuxes, chorea,
psychosis; liver and Xidney damage; alopecia.

SPECTIAL TESTS

Datermination of thallium in the urine. Urinary excretion of thallium:
does not otcur in uneid¥posed persons, NHo relationship betusen equeﬁion
rate and eithex exposure or appearance of symptoms has beén established.

TREATHMENT

Remeove from erBposure. Immediately f£lush eves and skin with water. Tt
swallowed and the person is conscious, induce vomiting. Give artificial
resuscitation and administer oxygen if indicated. Consideration should
ba given to hospitalizatien and observation Zfor +the possible delayed
onset of pulmonaxy edens. Observe for convulsiens and initiate
appropriate treatment. 3 variety of chelating agents have been suggested
for treatment; results have been incongistent and contxoversial.

SURVEILLANCE AND PREVENTIVE CONSIDERATIONS

A, GENERAL

Solubie thallium c¢ompounds can cause severe nervous system damage.
Alopecia is pathognomoniec bhut does not aluays CCCUr . Skin

ahsorption 1is LRknown fo ocour. It.iS important that the physgician
betome familiar with plant operating conditiens in which exposure to

thallium ocoours. These with skin disease fmay not toléarate the
wearing of protective clothing and those with c¢hronic zrespiratory
fdisease may not tolerate the wearing of negative pressure

réspirators.
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B. PREPLACEMENT

The fe¢llowing medical procedures nust beée made available to each
employéee who is expoged fo thalliun:

. A conplete history and physical examination —- The purpose is
to detect preexisting conditions that might place the exposed
employee at 1incréased risk, and to establish a baseline fox
future health monitoring. Examination of the eyes, nervous
system, .lungs, livexr, kidneys, gastreointestinal tract, and
body hair should he stressed.

2. Urinalysis —-— Since kidney damage has been observed in humans
exposed to thallium, =a urinalysis shall be obtained to
include at a minimuw specifiec gravity, albumin, glucose and a
microscopic on ¢entrifuged sediment. ”

. PERTIODIC EXAMINATIONS

The above medical exaninations are *to Dbe repeated o¢n an annual
basis.

VIT. REFERENCES

1. American Conference of Governmental  Industrial Hygienists:
"Thallium," Documentation of the Threshold Limit Values for Substances in
Workroom Air (3d ed., 28 printingl}, Cincinnzti, 1974, p. 256.

& . Paﬁty, Frank A.: IndUstrial Hygiene and Toxicology, Vol. II -
Toxicology (24 ed. revised), Interscience Publishing Combany, HNew York.

1963, pp. 1138-1143,

3. Brouning, Ethael: Toxricity of Industrial Metals (2d ed.J),

Butterworths, London, 1969, pp. 317-322.

i, Bank, W.J., et al: "Thallium Poisoning," RErchives of Neurology,

26:U56-46%, 1972,

5. Paulson, G., et al:! "Thallium Intoxigation Treated with Dithizone
and Hemodialysis,"™ Archives of Internal Medicine, 129:100-1063, 1972,

6. Richesen, E.M.: "Industrial Thallium Intoxication," Industrial

Medicine and Surgery, 27:607-619, 1958,
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REFERENCES AND SOURCES
SOLUBLE THALLIUM COMPOUNDS

1910.1000
Personal Protective Egquipment, and, (h) Sanitation
Eye: Grant, "Texicology of the Eya'™
3kin: Spsctor, “"Handboock of Toxiccoclogy;" Internaticnal Labour

Office, “Encyclopsdia of Occupational Health and Safety;"
Emerican Conference of Governmental Industrial Hygienists,
"Documentation of the Threshold Limit Values for Substances

in Workroom BRir;™ Patty, “Industxlal Hygiene and Texricology;™
Grant, "Toxricology of the Eye" _
Ingestion: Browning, "Toxicology of Industrial Metals;" Gleason,
"Clinigal Toxkicology of Commércial Products;" Thienes and
Haley, "Clinical Toexicology;™ American Conferente of '
Governmental Hygienists, "Documentation of ‘the Threshold
Limit Values for Substances in the Worxkroom Air;? Hunter,
"The Diseases of Occupations;™ Spector, YHandbook of Toxicology;"
Christensen, "NIOSH Toxic Substances List"
COMMENTS
Eye — Classifications: 2 and 6 _ _
Output statement numbers: 19 and 12 combined
Exceptions: None

According to Grant, "experiments concerned with the local
effects of thallium on the eye suggest that contact of thallium
salts with the eye, such as by accidental splnsh contamination,
is unlikely to cause sexious damage, especially if promptly
washed away with watex. Experimentally, a rather drastic exposur
o rabbit eye for ten minutes to a neutral saturated solution
of thallium chloride, with the épithélium preliminarily rzemoved
te facilitate penéetration, caused moéderate adema and haze in
the cornea, which gradually cleared from the periphery, but
left a nebulous area axially. Splash contact wuith lntact
epithelium presumably would be even less'damaging

' Classifications of 2 and 6 are concluded te be most
appxopxlate for these compounds.

Skin - Classifications: 2 and 6

Qutput statement numbers: 2, 5b, 7a, 17g, 171, 20a

Exgeptions: See halow

Spector reports. that "when applied in depilatory ointments to the

skin it enters the circulation. In the body; thallium is

widely distributed and very slouwly excretad over months by

the Kkidneys and intestime., Thallium is wvumulative. Essentially,

all thalllum peisoninyg appears to be. chronic roisoning,

similaxr to lead poisoning. Ad¢ute toxigcity Ffollouws, ordlnazily,

only relatively massive doses. The element is regarded as

beirg morxe toxic¢ thah lead. The element tends to concentrate

in liver, brain and skéletal muscle. . . Characteristic of

c¢hronie¢ peoisoning is complete loss of hody haixr, with

potentially severe damage to many crgans notahly the central

nervous system. The depilatexry action is rever51ble e a T
According to the ILO; the substance is both "a skin

sensitizer and cumulative poison wlich is toxie hy .



g

B

.

HIOSH/03HA Draft Technicdal Standard

and Supperting Documentation for THALLIUM, SOLUBLE COMPOUNDS

skin absorption. Ccecupational . . . poisoning:is.narmally
the result of moderate, long term exposure, and the

symptoms are usually far less mazrked than those observed in

acute . . . intoxications."

The ACGIH notes "ocoupational peoisening was reported in
gonnection with the prepazation and usée of thallium containing
pesticides. Richeson described 12 cases of varying severity
amoéng 15 men using organic thallium salts. Absorption thxough
the skin was postulated . . . . Patty repoxis "sir cases of
intoxication wexe reported . . . amony men working with

solutions of organic thallium compounds . . . the intesxications
resulied puzely from skin contact.”

Grant states that "irreversible damage to the éptic

rnexrves and the central nervous system is most likely to

ocecur in chronic poisoning resultinyg from repeated or
continuous intake of thallium, although in exceptional cases
optlc atrophy has besn known te develop as a result of acute
poisening . . . TMahoney descxribed three young women who
had applied this cream to their face and arms daily for
several months, and had gradually failing vision, accéompanied
by pains in the feet and legs, weakness, and loss of hair.
They were found to have large central scotomas. Stine desc¢ribed
a women whe had similar experience;" however, her vision
was improved after discontinuation of the thallium containing
gream.

Thallium sulfate, acetate and nitrxate were chosen asg

representative samples of the secluble compeunds. They have

melting peoints of 1170 deygreses F, 268 degrees F and 403 degrees

F respectively. The vaper pressure at 20 degrees ¢ is given

as essentially zero for all. Thallium sulfate is §.87% soluble i

water; the agetatd "“"veéry soluble™ and the nitrate 10% soluble.

Classifications of 2 and 6 are concluded to he satisfactory
to prevent chronie poisoning. however, statement 2 is modified
to include situations where contact with thallium compounds
"may occur™.

Ingestion - Classifications: 1 and &

Sutput statement numbers: 5bh, 19, 20a
Exceptions: 5b used dinstead of 5a since ¢hronie poisoning
is essential concern

Browning states that "thallium is an extremely toxic cumulative

poison . ., . absorption is rapid by the intestinal xroute
retention is fairly unifoxrm by all parts of the animal hody,
though the kidneys usually wontain the highest amount .

In c¢hronic¢ poiscning one of the most striking Ffeatures is loss
of haizx. Honziik et al. giving thallium scetate o rats in

a doésage by mouth of about 0.45 mygr/kyg daily, Found they all
died suddenly at- the end of 4 months, all having shown the
typical daplla%ory action at the end of 6 weeks., . . Buschke
and Peiser had had similar results from feeding 0.1 mg of

the acetate daily to young xrats . . . ." Browning adds that “one

of the most striking instances of an outhreak of aceidental
poisoning is that describad by Mundh et al. in California.,
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due to the rmisuse of a preparation of barley grain,

containing 1 per cent thallium sulfate ., . . the grain

was cookegd and eaten by at least 31" people, "of whom 6 dled
of acute thallitoxiceosis within 16 davs, one about 2 months
later and 20 developed symptoms of poisening with 1 - 3 days."

According to Gleason, "the ingestion of any thallous
salt is followed, after a latent period of 12 to 2% houxs, by
a severe hemorrhagic gastroenteritis Delirrium (sic?,
convuisions, and coma may appear rapidly, but more often the
acute reaction subsides, only to be xeplaced by the gradual
development of mild gastrointestinal disturbances, polyneuxritis,
encephalopathy, skin eruptions and hepatoreénal injuxry. The
mean lethal dose in an adult is probably about 1 gm . . . Two
patients surwvived 1.3 gm. but ancther died after 3.2 gm."
Thienes and Haley list 0.2 - 1 gm as fatal for adults and 8 -
170 mg will cause “epllatlon Thallium sulfate and thallium
acetate are the principal compounds respon51ble for poisconing.

The ACGIH zeports that "Truhaut made ertensive studies of
thallium toxicity, and Downs and co-workers showed that thallium
and thallic compounds wexre hoth extremely toxic."

Hunter says that "thallium is well recognized as a very POLS
substance and is considered to be more toxic than lead and
almost as toxic as axsenic. Its effect is cumulative.™

Spector lists the zat oxal LDS50 for thallium sulfate
as 25 mgs/kyg; the single minimum dose for sheep as 8 mgskg; fox
thallium acetate, Spector lists the dog oral MID as 18.5 mgrky
with death occurring in 9 days. The cral dog LD for thallium
nitrate is given as 45 mgsKByg with death in 4% davs.

Christensen Ilists the LDLo for thallium acetate for the
rat as 25 mgskg, and the LDLo for the dog as 19 mgskg;: thallium
chloxide LD50 for the mouse is given as 24 mgrkg.

classifications of 1 and 5 are concluded *o- be clearly
warranted in view ¢f the high toxricity and cumulative action
of these compounds,

SUBSTANCE TECHNICAL GUIDELINES

The references cited for this document include:

Kirk—-0thmer.,
63 (K-02
"Lange's Handhook of Chemistry,™ 11th edition (Lange?

P.

"Enévelopedia of Chemical TEGhnology," 2nd edition, Vol. 20,

"Mereck Index," 8th edition, 1968 (Mexrck)

Patty s

"Industrial Hygiene and Toxicology," (Patty)

Sources of data items used:

K.

1. Synonymns: K-0, Merck

2. Foxrmula: K-0., Lange

3. Melecular ueight: Lange

1. Boiling point+ ADL

2. Specific gravity: Lange, Merck
3. Yapor density: Not applicable

4. Melting point: Lanrge, Patty

5. Vapor'pressuze= QDL

6. Solubility in water: Merck

7. Evaporation rate: HNot applicable
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8. Appearance and odor: Merck
IT. a. 1, Flash point: HNet applicable
2. Autoignition tenperature: Not applicable
3. Flamwable limits: Hot applicable
i, Extinguishing nedisa: ADL
5. Special #ire fighting procedures: ADL
6. Unusual fire and explosion hazards: MNone
B. 1. Conditions contributing to instability: ADL
2. Incompatibilities: Hone
3. Hazardous decomposition products: HNote
4, Special precautions: None
ITT. i, Steps if released or spilled: ADL
c. Waste disposal wmethod: ADL
V. Miscellaneocus precauvtions: LDL

USE/EXPOSURE AND CONTROL DOCUMENT

Refarences used in the preparation of this document include:

Browning, E., "Toxicity of Industrial Metals," Butterworths, 1969 (Browning)

Downs, W. L. et al., "dcute and Sub-Acute Toxicity Studies of Thallium
Compounds,™ J.A.T.H.A., 21(5), p. 399, 1860 {(Downs)

Gleason, M. N. et al., "Chenmical Toxicology oFf Commércial Products,"
Williams and Wilkins Co.. Baltimore, 1969 {Gléason)

Huntex, D., "The Disease of O¢cupations,"” 4th edition, Little, Broun
and Company, Boston, 1969 {Hunter)

International Lahouxr Office, "Encycelopedia 6f Occupational Health and
Safety,"™ Geneva, 1972 (ILO)

Kirk, R. and Othwmer, D., "Encyclopedia of Chemical Tec¢hnology,” Interscience.
Publishers, 2nd edition. vol, 206, 1969 (K-0)

Lisella, F. A., Long., K. R. and Scott, H. G., "Tonicology of Rodenticides
and theixr Relation to Human Health," J. Environ. Health, 33(3},
p. 231 = 7, 13870 {(Lisella)

"Mirnieral Facts and Problems," Bureau of Mines Bulletin 650, U. S. bept.
Interiocr, 19790 (Mineral Facts)

"Minerals YearbooR 1971," vol. I, U. §. Bept. Interior, Bureau of Mines
(Yearbkook) _

Patty, F. B., "Industrial Hygiene and Toxicology,™ vol. II, Interscience
Publishers, 1962 {(Patty)

Spector, W. S., "HandbooR of Tosicology,"™ Saunders, Philadelphia,
1956 - 1959 (Spector)

Thienes, C. H. and Haley, T. J., "Clinical Toxicology," 5th edition,
Lea and Febigexr, 1972 (TsH)

Tikhova, T. 5., "Problems of Labor Hygiene in the Production of Metallie
Thallium and Its Salts,"™ Hygiene and Sanitation, 29, p. 26 - 32,
1964 (NIOSH Technical Information Service NIOSH 33273)

References for Specific UsesExposure

i. TLO, Yearbook, Minexral Facts, Tikhova (33273}, K-0
2. Pat'ty; K-0

-—, Dowuns, Browning., Patty, Mineral Facts
U, K-0, IL0, Lisell=a, Brouning, Gleason, Spectoxr, Patty
5. Lisella; Browning, Gleasen, K-0
&. K-0
7. Mineral Facts

References for Specifiec Control Methods

—
]
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IL0, Hunter; Lisella, Browning, T/H, Spectox
RESPIRATOR TABLE DOCUMENTATION

SUBSTANCE: Soluble thallium ¢ompounds

L. oO.

L. STANDARD: 0.1 mgsM3

Eye Izxritation Level: Grant describes some sffacts on the eye produced

IDLH:

by systemic thallium poisoning. In addition, Grant states that
“"experiments concerned with the local effects of thallium on the
eye suygest that contact of thallium salts with the eve, such as
hy acedidental splash contamination, is unlikely to ¢ause sericus
damage, especially if promptly washed away with water. Experimentally,
a rather drastic expesure of a rabbit eye for ten minutes to a
neutral saturated solution of thallium chloride, with the epithelium
preliminarily removed'to.faoilitate renetration;: caused moderate
edema and haze in the cornea, which gradually cleared from the
periphery, but left a nebulous area agially. Splash contact with
intact epithelium presumahly would he even less damaging."

For the purposes of this standard, half— and guarter—-Ffacsepiece
¥Yespirators are permitted unless eve irritation occurs,
20 mgs/H3 '

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

upon which to base the IDLH for the soluble salts of thallium, research
in this arews is nesded. The chosen IDLH has been estimated from the inf
given in the Documantatlen of TLV's that "LD5E0 values for different
compounds, by various routes of adhinistration and for several species
of animals ranged fxrom 3 to 92 mgsiy." Furthexr support for the

chosen IDLH can be gained from the statement by Deichmann and

Gerarde that "a dose of 0.2 gm Cinorganie salts of thallium) may

be lethal unless treatment is started prouptly."

Other Toxicological InFermation: The Documentation of TLV's states that

"according to Patty, thallium is one of the more toxic elements

from the standpoint of both acute and chronic poisoning, and

regardless of the rate of intake, LDSO values for different coempounds,
by various routes of adwinistration and for several species of animals
ranged <fxom 3 to 92 mgs/kg. The most charzacteristic symptom of intoricat
is alopecia (loss of hair). Other symptoms in acute polsoning

relate chiefly to the gastrointestinal tract or nervous system. In
chrzonic poisoning such manifestations as incoordination, paralysis of
extremities, endocrine disorders and psychoses may develop.

"Heyroth, in a 1947 review of the literature, neted reports
of 778 cases, "6 of them fatal, prior to 1933, and several nore in the
following T yeamrs. Most of théese casés were cdused by the ingestion
of thallium salls, many of the victims heing children. Reed et al.
in a follow-up of 72 of over 130 children poiscned by thallium
in Texas betueen 1954 and 1959, stated that since 1932 hundreds of
cases of thallot0x1cosxs due to the ingestion of resticides had been
reported. In 26 of 48 c¢hildren poisoned by thallium who were examined
later, neuroclogical abnormalities were Found, with méital zretardation
and psychoses ‘the most dominon Findings.

"gocupational poisoning was reported in connection with the
rreparation and use of thallium containing pesticides. BRic¢heson
described 12 cases of varying severity among 15 men using organic
thallium salts. Absorption through the skin was postulated, since
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tests rxévealed mo thallium in the air. The chief complaints uwere
abdominal pain, fatigue, ilrritability, weight loss, and pains in
the legs. Loss of hair wasg noted hy only fouxr npen. In ohe of the

worst cases a drinary thallium concentration of about 1 mgrsliter was
found. _ _
"Truhaut made extensive studies of thallium toricity. and

Downs and co-workers showed that thallium and thallic compounds ware

both extremely towi¢. Despite these investigations and reports., no
satisfactory data exist from which to derive a threshold limit forx
thallium. The value of 0.1 musM3 is based largely on analogy uith
other highly toxic heavy metals. Truhaut considered this a satisfactors
value 1o protect against systemic tonicity. The Soviet limit was

6.01 mg/M3."

Patty states that "the most characteristiec symptom of T1
intdwicﬁtion is the development of alopecia. Symptoms of acute
p01sonlng are variahla but are referable to the gastrointestinal
tract and nervous system. Sympltoms déevelop slowly, from several
hours to 2 days. Digestive disturbances dinclude metallic taste, sali-
vationh, stomatitis, nausea, vomiting, and abdominal pain. Vasomotor
disturbances appear as puffiness of the cheek, eyelids and lips.
Tingling pain in the extzemiﬁies, nuscular weakness, delirium,

convulsions, and ¢oma may ensue. Death may occur in a few days
or after several weeks. Recovery is slow, requiring 6 or more
months. Segquelae in the form of sensory and nervous disoxrders,

such as ataxia and choreiform movements, blindness and paralyses of
the special senses, psychoses, peripheral néuritis.,. and renal damage,
are common."

The ILO states that "thallium is a skin sensitizer and cumulative
peison which is toxiec by ingestion, inhalation or skin absorption.
Occupational exposure may ocour during the extracilon of the metal fron
thallium—bearing ores and, in paztlcular, in the manufacture and use
cf thallium-salt vermin exterminators; nevertheless, ogcupational
thalllum poisoning is rarxe .

"Occupaticonal thallium po;sonlng is noxmally the result of
moderate, long—-térm exposure, and the symptoms are usually far less

Marked than those obsgézved ih acute accidental, suicidal or homicidal
intosication. The course is usually unremarkable and c¢haracterized by

subjective symptoms; objective symptoms of polyneuritis may not be
demenstrable for guite some time."

VAPOR PRESSURE AT 20 ¢: Thallium sulfate; thallium acetate; thallium nitrate;

thallium oxide; thallium carbonate: Ezsentially zexo
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USE/EXPOSURE AND CONTROL DOCUMENT
SOLUBLE THALLIUM COMPOUNDS

Principal Route

UsesExposure of Entry
Inhsalatioen of dust and E,E,D
skin contact with solid
or liqguid duxring manu-
facture, distribution,
and maintenance of agquip-
ment. Production.of
thallium and compeounds
is an integral part of =iné
production. Thallium
sulfate is shipped in
powder or crystalline foxrm
in glass bottles packed
in wooden boxes.

Inhalation of dust and A,B,D
sKin contact with solid

or liquid during tabora-

tory use for analytical

purpoeses and for

research

Inhalation of dust and A,B,D
siin contact with solid

or liguid during use for

manufacture of special

lenses, plates, and

Pprisms

Inhalatien of dust and A;B.,D
skin contact with solid

during limited manufac-

ture and rodérnticidal user

faderal restrictions in

1965 prohibiting use

except hy gualified

governmental personnel

and prohibiting household

uge

Inhalation of dust and A,B,D
skin contact with solid

or liguid during use in

manufacture of medicinals.

Medical usa of thallium

compounds have been

limited by the narxrow margin

hetweaen toxicity and

therapetutic benefits.

Currently Used

Contxol Methods
Local exhaust ventilation;
personal protective eguip-
ment (respikatory protec-—
tive devices., protective
c¢clothing, gloves); good
personal hygiene practice

Local e&xhaust ventilation;
personal protective equip-
ment {(respiratory protec-~
tive devices, protective
clothing, gloves); good
personal hygiené practige

Local exhaust ventilations;
personal protective equip-
ment (respiratory protec~
tive devices, protective
clothing, giloves); good
personal hygiene practice

Loc¢al exhaust ventilation;
personal protective equip-
ment {(respiratory protec-
tive daevices, protective
clothing, gloves); good
rersonal lhyvgiene practice
prxoduct substitution

Loc¢al exhaust ventilation;
pexsonal:protective equip—
ment {(respiratory protec—
tive devices, protegtive
clothing, gloves); good
rexsonal hygiene practice
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Inhalation of dust and A,B.D Local exhaust ventilation;
skin #entact with seclid personal protective egquip-
or liguid during use in ment {respiratory protec-
manufacture of pyrotechnic tive devices, protegtive
pxoducfs (thallium com-— c¢lothing, gloves)}; goecd
rounds produce a hright versonal hygiene practice

grean f£lamel.

Inhalation of dust and 8,B,D Local ewhaust ventilation;
skin contact with solid pe€rsonal protective equip-
or liguid during use fox ment (respiratory vrotec-—
nanufacture of fuel additives . tive devices, protective
foxr internal combustion ciothing, gloves); good
engines personal hygiene practice

LB =— Inhalation

B —- 8kin and eye contact resulting

in lééalized irritation
¢ —— Ingestion
D —-— Skin contagt resulting in

absorption and subsaquent
systemic peisoning
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