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The basie text of +this document <¢ontains the draft technical standard

approved by the Joint Review Committee of the HNIOSH/OSHA Standards
Completion Program and the supporting documentation for thée substance TIN,
ORGANIC COMPOUNDS.

The SCP draft technical standar¥rds are rzetommendations to the Department of
Labéxr for its consideration in rulemaking and lave no legal status until
f£inal rules have heen promulgated by that agency. This draft standard is
provided for your information only.

The References and Sources, Respirator Table Documentation and UsesExposure

and Centzol Documentation are the working documents used by the vazriocus SCP
working gxoups during the development of the draft technical standard and
serve as the technical foundation foxr the standardé. The classification for

each substance and the regulatory statements were dexrived following a

decision logic established for the various sections of the standard.
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(a) Definitions. (1) "Permissible exposure™ méans exposure of employees
to airberne concentrations of organic tin ¢ompounds (as tin) not in excess
ef 0.1 milligrams pser cubic meter (mgs/M3) averaged over an eight-houx woxrk
shift (time weighted average), as stated in ¢ 1910.7000, Table Z-1.

(2) "Aetion level" means one-half of the permissible exposure for organiec
tin compounds averaged over an eight-hour work shift.

(b Inditial determlnatlon and ewxposure measurement. (1) Each employex who
has a place of employment in which organic tln compounds is released into
the workplage aixr shall determine if there is any possibility ‘thalt any
employee may be exposed to airborns concentrations of ocrganice tin ¢compounds
above the permissible level. The initial determination shall be made each
time there is a change in preduction, proecess, o6r control measdres which
may result in an dincrease in airborne concentrations of oxrganic tin
compounds,

(23 & uritten record of the initial determination shall be made and shall
contain at least the Followinyg information:

(i) Any information, ohservatioens, or caléulsations which may indicate
employee exposure to organig tin compounds;y

(ii) Any measurements of organig tin cofipounds taken;

(idii) Any employee complainlts of symptoms which may be attributable to
exposure to organic tin compounds; and

{iv) Date of initial determination, wexrk being performed at the time,
lecation within work site, and employees considered.

(33 If +the enmployer determines <that any employee may be enposed to
organic tin compounds above the permissilble exposure, thé exposure of -the
employee in each work opeération who is believed to¢ have the greatest
exposure ghall be measured. The exposure measurement shall be
representative of the magimum eight-hour time weighted average éxposure of
the employee. '

th) If +the exposure measurement taken pursuant to pvaragraph () (3) of
this sed¢tion reveals employee exposure to organic tin compounds above the
a¢tion level, the empleyer shall:

(1) Identify 4ll employees who may be exposed above the permissible
level; and _

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

(5} If an wemployee exposure measurement reveals that an employee is
exyposed to organic tin compounds above the action level, but not ahove the
permissible exposure, tlie exposure of that employee shall bhe measured at
least every threeé months. '

(b)) If an employee exposure measurement reveals that an employee is
exposed to organic tin compounds above the permissible exposure, <the
emplover shall:

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

(ii) Institute control teasures as required by paragraph (d) of this
gsection; and '

(1ii) TIndividually notify, in writing, within five days, every employvee

—who is found to be euposed to organic tin compounds above the rermissible
exposure. The employee shall also be notified of the results of the.
erposure maasuxements and. of the corrective action beinhg %aken to retfuce
the exposure to Lbalow the permissible exposure.

(7] If two consecutive employee exposure measurements taken at least one
week apart reveal that the employee is exposed +to organic tin compounds
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helow +the action level. the employer may terminate measurement for the
employvee..

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

(e) Methods of measurement. (1) An employee's exposure shall be obtained
by any combination of long term ox short term samples Which represemts +the
employvee's actual ewxposure averaged over an eight-<hour work shift (See
Appendix B (IV) of this section}l.

(23 The method of measurement shall have an accuraty, to a confidence
level of 95 percent, of not less than that given in Table 1.
Table 1
Concentration Regquired Accuracy

(Pexgent of True Value)

Above pexmissible exposure * 25
At or helow permissible exposure
and above the action level + 35
At orx below the action level * 50 o
(d) Compliance. 1) No employee shall be euposed to organic tin

compounds above the permissible exposure as defined in paragraph (al)(3i) .of
this sec¢tion. _
(2) Employee exposures to adirborne concentrations of organige tin
compounds shall be contxolled to at or below the permissible expasure by
engineering and work practice ¢ontrols.
(i) 'Engineering and work practice controls shall be instituted to reduse

exposures to at or balow the permissible exposure, ecept to the axtent
that such controls dre not feasihle.

(iid Wherever engineering and worlk practice controls are neot sufficient
to reduce exposures to at or below the permissible exposure, they shall

nonestheless be used to reduce exposure to the lowast léevel feasihle and
shall bhe supplemented by respirators in accordance with paragraph (d2{4) of
this secticon.

(3) Engineexring c¢ontrols. Khen Jlecal ewxhaust is used to control
exXposure, weasurements which demonstrate system effectiveness, fot example,
air wvelocity or statié pressure shall he made at least every three months.
Measuremernts of system efifectiveness shall also bhe made within five days of

any c¢hange in production, process, or contrel which might result in an
increase in airborne concentrations of organie¢ tin compounds.
- (4) Compliance with the permls=lhle exposure shall not be achieved by

the use of respirators eucept:

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

(ii? In work situations in which éngineering and work practice controls
are not Ffeasible; or
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(iii) To supplement engineering and work practice c¢ontrels when such
contrels fail to reduce airborne cdoncentzations of organic tin compounds *to
at or below the permissible exuposure; or

(iv) Tor operations whicdh reguire entry into tanks or cldsed vessels; or

(v) In emergencies: '

(5) Where zrespirators are needed and permitted under this paragraph to
reduce employee exposure, the employer shall select and proeovide the
appropriate respirator from Table 2 and shall ensure that the employee uses
the respirater provided.

TRBLE 2 HFSPIRRTORY PROTECTIOH FOR DRGRHIC TIN CONPOUHDS {35 TIN)

Particulate Concentration

i mysM3 or less Any chemical cartridge respirator with o¥ganic vapor
cartridge(s) and dust and mist £ilter(s).
Any supplied-air respirator.
Any self-gontained breathing apparatus.

5 mgsM3 or less. Any chemical caxtxidge respirator with a full facepiece,
organic vapor cartridge(SI and high eificiency filtex(sy.
Any supplled air respirator with a Full faceplece, helmet
or. hood
Any self-contained breathing apparatus with a full
facepiece.

100 mg/M3 ox less A Type C supplied-air respirator operated in
pressure-demand or other positive pressure ox
continuous—flow mods.

200 mgs/M3 or less A Type C supplied-air respirater with a full facepiece
operated in pressure-demand or other posgitive pressure
mode oxr with a full facepieée, helmet, ox hood operated
in continuous-flow mode.

Greateyr than Self~contained hreathing apparatus with a Full facepiecea

200 mg/M3 orx operated in pressure-demand or other positive Pressure

entry and mode.

escape from e TR T .

unknoun A combination respixator which includes a Type ¢ supplied -
—concentrations air respirator with a full £facepiece operated in pressure -

demand oxr other positive pressure or continuous—~flow mode
and an auxiliary self-contained breathing apparatus
operated in pressure-demand or other positive pressure mode.

— e e e e = = = — s e e e e mh b em em mm e ome o e e e e e e mm e e e — — —m

Fire Fighting Self-contained breathing apparatus with a full facepiece

F—
-
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cperated in pressure—demand or other positive pressure
mode .

Escape Any escape self-contained breathing apparatus.

I gas mask providing protection against organic

(6) Respirators shall be approved by the Mining Erforcement and Safety
Adwinistraticon (formerly Bureau of Mines) or hy the Mational Insiitute for
Occupational Safety and Health under the provisions of 30 CFR Paxt 11.

(71} The employer &hall dinstitute a respiratory protection program in
accordance with % 1910.134(h), (d), (e), and (£),
(e) Fire and safety. (1) The employer shall familiarize himself with

the information ¢ontained in the Substance Technical Guidelines (Appendix B
of this sectionl} for organic tin compounds.

(21 Sources of ignition such as smoking or open flames are prohibited
where organic tin compounds pressent a fire or explosion hazard.

(3) Organi¢ *in compounds shall he stored so as not to c¢ome in contact
with strong oxidizers.

C£2 Personal protsctive eguipment. (1) Employers shall provide and
ensutre that employeés use appropriate protective ¢lothing .and equipment
necessary to prevent any possibility of skin gentact with triphenyltin
chloride or liguids containing triphenyltin chloride. YFace shislds shall
comply with % 1910.133 (@)(2), (al)(4),¢a){5), and {a)(6).

(27 Empleyers shall provide and ensure that employees use appropriate
proteetive c¢leothing and equipsent necéssary to prevent repéated or
Prolonged skin c¢ontact with dibutyltin di-2-ethylhexvate or liguids
containing dibutyltin di-2~ethylhexoate, liquid bhis(ftri-n-butyltin) oxilde,
solid or liguid dibutyltin diacetate, liquid tetrabutyltin, or liquid

stannous Z2=-ethylhexoate. Face shields shall comply with 3
1810,133¢a2(2),(a) (), (a)(5), and (al)(6). _
(3 Employers shall provide and ensure that employees use appropriate

protective cloihing and equipment nécessary to prevent skin contact with
dibutyltin dichloride or ligquids containing dibutyltin dichloride, where

sKin contact may 0ECUY., Face shields Shéll comply with %
1T916.133¢a){2), Cay(), (ar(5), and (ad(s). _ _
y) Employers shall ensuze that employees whose ¢lothing has had any

possibility of being contaminated with solid *%triphenyltin c¢hloride or
dibutyltin dichloride change into uncontaminated c¢lothing béfore leaving
the wWork premises.
(5) Empleyers shall ensure that ewmployees whose c¢lothing may have hecome
¢entamingted with solid dibutyl-tin di-2-ethylhexoate c¢hange into
unceontaminated clothing before leaving the work premises.
(6) Employers shall ensuxe that clothing contaminated with dibuiyltin
di-2-ethylhexoate, bis(tri~n-butyltin) onide, triphenyltin chloride.,
-dibutyltin dichloride, dibutyltin diacetate., tetrabutyltin or stanhous 2-
ethylhexoate is placed in c¢losed containers for storage wuntil it can he
discarded oxr until the emplover provides Ffor the removal of the contaminant
from the c¢lothing. If the c¢lothing is to b&d laundered or otherwise ecleaned
to remove the c¢ontamninant, the empleyer shall inform the person performing
the operxation of the hazardous properties of the contaminant.



NIOSH/0SHA Draft Technical Standard _
and Supporting Documentation for TIN, ORGANIC COMPQUNDS

(7)) Where there is any possibility of exposure of an emplevee's hody to
triphenyltin chloxide or ligquids containing tTriphenyltin chloride,
employers shall provide facilities fox gulck drenching of the body within
the immediate worlk area :for emérgency use,

83 Where eHposurxe of an emplovea's hody to dibutyltin dichloride ox
Liguids containing dibutyltin dichloride may occur, employvers shall provida
facilities for guick drenching of the body within the immediate work area
for emergency use.

(9] Empleoyexs shall ensure that non-impervious clothing which becomes
contaminated with triphenyltin chloride or dibutyltin dichloride be removed
immediately and not rewern until the contaminant 4is rewmoved From the
clothing.

£10) Employers shall ensure that non-impervious c¢lothing which becomes
contaminated with dibutyltin di-2-ethylhexoate, bis(tri-n-~hutyltin) oxide,
dibutyltin diacetate, tetrabutyltin or stannous 2-ethylhexoate be removed
promptly and not reworn until the contaminant is removed from the c¢lothing,

(11) Employers shall provide and ensurxe +that employees use safety
goggles which comply with $ 1210.133 (a){(2)-(aY(6) whexe there is any
rossibility of triphenyltin c¢hloride ox liguids containing triphenyltin
¢hloride contacting the evas.

£12) Employers shall provide and ensure that employees use safety
goggles which comply with % 1910.133(al(2)~(a)(6) where dibutyltin di-2-
ethylhexoate or liquids containing dibutyltin di-Z- ethylhexoate, dibutyltin
dichloxide or liguids containing dibutyltin dichloride, ldiguid Dbis(tri- n-
butyltin) oxride, solid ox liguid dibutyltin diacetate, ligquid
tetrabutyltin, or liguiad stannous 2Z-ethylhexoate way contadt the eyes.

113) Whexre there 1is5 any possikbility +that an empleoyee's eyes may be
erposed to triphényltin ¢hloride or Jiguids containding triphenyltin
c¢hloxide, employers shall provide an eye-wash fountain within the lmmedlate
werk area f£or emergency use.

(g Spills _and disposal. 1In the event that oxrganic tin compounds are
spilled the emplover shall lmmedlately provide available vantilation and
then ¢lean up the spill.

(h} Sanitation. {1 Employers shall ensure that employees whose skin
hegcomes contamlnated with triphenyltin c¢hloride oz dibutylitin dichloride
immediately f£lush +the sKin with larxde guantities of water to remove any
contaminant £xom the skin.

(2) Employers shall ensure that all employees subject to sKin contact
with selid dibutyltin di-Z-ethylhexroate, triphenyltin chlorxide, oxr
dibutyltin dichloride wash with soap or mild detergent and water any areas
of the body which may have contacted a contaminant at the end of each
workday.

(3) Emplovers shall angure that amplovees wliose skin hecomes
contaminated with dibubyltin di-2-ethylhexoate, bis{tri-n-butyltin) oxide,
dibutyltin diacetata, tetrabutyltin or stannous 2~ethylhexcate promptly
wash or shower with scap and mild detergent and water to remove any

—contaminant £rom the skin.

C4) Employers shall ensure that employees do not eat or smoke in areas
where dibutyltin di-2-ethylhexoate, bis(tri-n-butyltin) oxide, dibutyltin
dighloxide, dibutyliin diacetate, or tetrabutyltih are handled, processed,
or stored.
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(5) Emplovsers shall enstvure that employees who handlée dibutyltin di-2-
g thylhexoate, bis(fri-n~builylitin} oxide, triphenyltin chleoride, dibutyltin
dichloride, dibutyltin diacetate, tetrabutyltin or stannous 2-ethylhexoate
uash their hands thoroughly with socap oxr mild detergent and watexr before
eatinyg, smoling or using toilet facilities. _

(i) Training and infermation. {1) Each employver who has a workplace in
which organic +tin compounds are present shall Xesp a copy of +this
regulatien with Appendixes A, B sand © at the workplace. This material
shall be made readily available to affected employees.

2} Each enmnployer who has employees exposed to organic tin compounds
above the action level without regard +teo the use of respiratots, oz
employees who may have any possibility of shkin contact with solid
triphenyltin chleride ox Lliguids ¢entaining triphenyltin chloride, o¢xr wheo
may have shin contast with solid dibutyltin dichloride or liquids
containing dibutyltin dichloride, or who may have repeated oxr prolonged
skin ‘¢ontact with solid dibutyitin di-2-ethyl diagetate liguid bisttxri-n-
bhutyltin) eoxide, dibutyltin diagetate., tTetrabutyltin, stannous 2=
ethylhexoate, oxr lLiquids containing these compounds, or who may have any
possibility of eve contact with triphenyltin chloride ox liquids dontaining
triphenyltin chloride or who may have eye contact with dibutyltin di-2-
ethylbexoate, dibutyltin dichloride, bis(tri-n-butyltin) oride; dibutyltin
diacetate, tetrabutyltin, stannous Z-ethylhexcate, or liguids c¢entaining
these'compounds, or employess who work where organi¢ tin ceowpounds present
a fire or euplosion hazard shall annually:

(i Inform affected employvess of the information contained in the
Substance Safety Data Sheet for OGrganic Tin Compounds (Appendix A of this
sedtion);

(ii) Advise affected employeses as to the signs and symptoms of exposure
to organie tin compounds.
€iii) Instruct affected employees +to advise the enmployexr of the

developnaent of signs and sympioms of overexposure to organic tin gcompounds
which are listed in Appendix A of the secticdn;: and

(iv} Provide training to ensure that employees understand +the
precautions of safe use, emergency procedures, and the correct use of
protective eguivment relative to 6rganié tin compounds.

{37 MHedical _surveillance, (1} The enmployer shall provide medical
vrocedures as reqguired by this paragraph. AllL medical procedures shall be
performed by oxr wundexr the supervision of a physician at no cost to the
employee. _

(2) Prevlacemsnt medical examination. The employer shall make available
to each ewmployee who is expoesed, or will he expdsed, 0 airborne
concentrations of organic tin compounds abhove the action level, without
regard to the use 6f respirators, or employeds who may have any possibility
of skin contact with sclid triphenyl tin chloride ox liquids containing
triphenyl tin chloride, or who wmay have skin contact with solid dibutyl tin
dichloride or liguids containing dibutyl tin dichloride, oxr who may have

—zrepeated oxr prolongad -skin contact with solid dibutyl tin di-2-ethyl
diacetate, liguid bis (tyi~H-butyl tin) oxide, liguid dibutyl tin
diacvetate, liquid tefrdabutyl <tin, ligquid stannous 2—-ethyl hexoate, o¢rx
liquids ¢ontaining these compounds or whe may have any possibility of eve
contact with triphenyl tin chleride ox. ligquids containing triphenyl tin
chloride or who may have éye contact with dibutyl tin di-2-ethyl hexoate,

. —
-
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dibutyl tin dichloride, bis (tri-N-butyl tin) owide, dibutyl tin diacetate,
tetrabutyl tin, stannous 2-ethyl hexocate, or liquids containing these
compounds a preplacement medical examination which must dnélude the
following: _

i) A& mwedical histoxy and physical exaiminatioh with emphasis on the
central nervous systeém, eves, liver, urinary traét and skin;

(ii) A complete blood count to include at least red and white cell count,
« differential smeax, héemoglobin and heimateocrit;

(iii) Urinalysis to include specific gravity, albumin, glucese and =a
microscopic on centrifuged sediment; '

{iv) K profile of liver function. .

(3) Periodic _medical ewamination. The employer shall make available to
each employee exppsed to airboxng c¢oncentrations of organiec tin cempounds
above the detion level, without =regaxd to the use of réspirators, or
employees who may have any possibility of skin contact with solid triphenyl
tin chloride or liquids c¢ontaining triphenyl tin chloxide, or who may have
skin contact with selid dibutyl *in dichleoride ozx liguids containing
dibutyl tin dichloride, ox who may have repeated or prolonged skin contact
with solid dibutyl tin di-2-ethyl diacetate, ligquid his (Ctri-H-butyl tin)
oxide, liguid dibutyl tin diacetate, liguid tetrabutyl tin, ligquid stannous
Z*chyl.hexoate, or liquids containing these ceompounds or whe may have any
possibility of eye cdontact with triphenyl +tin <¢hloride or liquids
containing triphenyl tin chloride 6r who may have eye contact with dibutyl
tin di-2-ethyl hénoate, dibutyl +tin dichloeride, bis {(tri-N-butyl tin)
onide, dibutyl tin diacetate, tetrabutyl tin, stannous 2-ethyl hexoate, oz
liquids containing these compounds twenty—-four months from the date of the
employee's first enxposure, and every twenty-four months thereafter, a
periodic medical examination which wust include the following:

(i) A medical histoxry enid physiecal examination with emprhasis on the
central nervous system, eyves, liver, urinary tract and skin:

(ii) A complete blood ¢ount to include at least red and white ¢ell count,
a différential swmear, hemoglobin and hematoeorit; o

(iii) Urinalysis 1o dnclude specifie gravity, albumin, glucose and a
microscopic on centrifuged sediment:

(iv) R proefile of liver function. _

(4) Alternative _medical procedures. If the examining physician chooses
te use alternative medical procedures to +those specified 4in paragraphs
(3)02) and (3)(3) of this section, the émplover may acc¢ept such alternative
medical procedures as meeting the requirxements of this seetion provided
that the employver:

(i) Obtains a statement from the examining physician setting forth the
alternative wedical procedures, the zrationale for substitution, and
evidence that they will he equally effective:

(ii) ZInforms each exposed worker of the fact that alternative medical
procedures to these regquired in paragraphs (3302) and €(33(3) of +this
sec¢tion are to he made available.

= {5) Interim _medical examination. The employer shall provide an interim

medical exanination for the employese if the employee informs the employer
of any of the signs or symptoms of exuposure to organie tin compounds whicl
are listed in Appendix A which the employee suspects are zaused by exposure
1o organic tin compounds.

iy
-
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(6) Informing the vhysician. The emplover shall provide to the physician
rerforming any medical examination required hy this sesction the following
information:

(1) & copy of this regulation with Appendiwxes A, B, and C for organiec tin
compounds

(ii? & description of the dffected employee'’s duties as they relate %o
his exposure to organic tin compounds;

{iii) A description of any pexsonal protective equipment and respirators
regquired to he tsed; _

(iv) The xresults of any wmeasurements which may indicate the affected
emnployep’s eXposure;

{v) The affected employves’s anticipated exposure level; ang

(vil) Updn reqguest of the physician,; any available information from
previous medical éxaminations of the affected employee.

(7) HWhere a medical exwamination is reguired by pazragzaphs (332}, (3j)(3),
ox (3){5) of this section, following such examination +the employer shall
obhtain from +the examining physician a written opinion which conforms with
paragraph (3j)(8) of this section.

(8) Physician's written opinion. (i) The physician's written opinion by
the examining phvsician shall syecifically state: '

(A) Whether the employée has any detegtad medical condition which would
place the employee at increaseéd risk of matezrial impaixment of the
employea's health from axposiure to organie tin compounds ;

(B) Any zrecommended limitations upen the emploevee's exposure to oxganic
+in compounds,.including Iimitations upon the use of personal protective
equipment and respirators;

(¢) That the employees has been informed by the physician of any detected
medical conditions which require further medical examination or treatment.

(ii} The physician’'s wikittén opinion shall noet reveal sSpecific medical
findings or diagnoses unrelated to the eiployes’s employment.

(iii) The wemployer shall provide +the 'emQLOYEe with a copy of the
physician's written opinien.

(92 Results _of _tests. Wwhere a preplacement oxr periodic medical
examination is required by paragraphs (3i){2) oxr (3)(3) of +this section,
iolloming such axamination the ewployer shall obitain from the examining
physician for inclusion in the employvee’s medical recordr

{i) A recording of the zresults of the bloocd tests, liver function tests
and urinalysis;

(iil Whete alternative medical procedures ‘have been performed in
accordance with paragraph (j)(4%} of this section, a zregording of such
alteznative procedures.

(10) HNo emplovee shall he exposed to oxganic tin compounds in such a way
as would put the employee at increased risk of material impairment of his
health from such exposure. The emblover shall base this decision on any
information availahlé including theé physician's written cpinion.

{11) Ho medical procedure which would be performed pursuant *teo paragraphs

=i(j202) oxr (JY(3) of this sedtion need be performed if records of a previous
such procedure periformed within the past six months are acceptable to the
examining physician.

(12) TIf an employee refuses any vrequired medicsal examination, the
employer shall inform the emplovee of the possible héalth consegquences of
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such refusal and obtain a signed statement from the embloyee indicating
that the 2mployee understands the xisk involved hy refusal to he examined.

{13) The enployexr shall vprovide emergency medical treatment for any
empleyee injured through exposuxe o organic tin compounds.

(k¥ Recordleeping. {1) Exvosure determination. (i) The empleyer shall
keep an accurate record of all determinations required to be made pursuant
to paragraph (B){1) of this section.

£ii) This record ‘shall include the written determination required in
paragraph (h)(2) of this sectioen.

{iii) This zxrecord shall be maintained until replaced by a more réedent
reqgord.

{2) Exposure meagurements. (i) The employer shall keep an accurate
record of all measurements taken to determine employee exposure to organic
tin compounds. '

(ii) This recoxd shall include:

{A) The date of measurement;

{B) Operations inveolving exposure +to organic tin gompounds which are
being moniteored;

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

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

‘(E) HName, social secutrity numnber and exvosure of the employvee monitored.

(iii) This record shall Dbe maintained until replaced by a more recent
record'but in no event for less than one year.

(3) HMechanigal ventilation, (i) When mechanical ventilation is used as
an engineering control, the employer shall maintain an acecurate xrecord of
the measurements demonstrating the effeetiveness of such ventilation
reéguized by paragraph (d)(3) of this section.

(ii) This receord shall include:

{AR) Date of wmeasurement;

1{B) Type of messurement talen;

{C) Result of measurement.

(iii) These xecords shall he maintained for at least one yeazr.

{(4) Emplovee training and information. (i) The ewployer shall keep an
acocurate record.pi all ewmployee training and informatien reguired by
paragraph (i) of this sectioen,

{ii) This record shall include:

(X)) Date of training:

(B} Name and social security number of employee trained;

{C) Content or scope of training provided. _ _

{iii) This record shall be maintained ‘until replaced by a more recent
record.

(5) Medigal surveillance. (i) The employer shall Keep an accurate
record of employee medic¢al surveillance reguired by pazagraph (3j) of this
segtion. '

(i) This record shall include: _

(R} The name and social security number of the employed;

—~ (B) TResults of tests required by paragraph (3)(2) and (33(3) of this
section and rxesults of any tests conducted pursuant to paragraphs (§)Y(4) of
this section;

(C3 Any enmployee medical complaints zelative to exposure to organic tin
compounds ;
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(D} A copy of informastion provided ito the physician pursuant to paragraph
(43C6)YCEi), (iii), (iv), {(v), and (vi) of this section. '

(E) Physician's nwWritten opinion; and

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

(iii) This zxecord shall be maintained Ffor %the duration of and Ffor £ive
years afiter termination of the employment of the affected employee.

(6) Aegess to  records. (1) ARll records regquired to bhe maintained by
this sec¢tion shall be made available upon request to  authorized
representatives ¢f the Assistant Secretary of Labor for Ocecupational Safety
and Health and the Director of +the MNational Institute for OQedupational
Safety and Health.

(ii) Each employee or f£ormer employee shall have access to the exnposure
determination and exposure measurement records reguired to he maintained by
this section which indicate his own exposure to erganic tin compounds.

(4,14) Employee_medical regords required to be maintained by this section
shall be made available upon written réguest to a physician designated hy

the employee or former enployee.

¢l) Emplovée observation of measurement. 1) The employer shall give each
employée or his representative an opportunity to obsexve any measurement of
his exposure +teo organic tin cqmpoun&s which is conducted pursuant to this
section.

(2} Rhen observation of measurement of employee exposure to organic tin
compounds requires entry into an aren where the use of personal protective
devices, including respirators, is required, the observer shall be provided
with ahd reguired to use such eguipment .and c¢omply with all other
applicable satety procedures.,

{(3) Without interfering with the measurement, observers shall be entitled
to:

(1) Recveive an explanation of the measuxement procedure,

(ii) Visuvally observe all steps related +to the measurement of the
airberne concentration of organic tin compounds that are being performed at
the place of exposure; angd

(iii) Record the results obtained,

NOTE: The information contained in the follouwing appendir for organic tin
compounds is neither intend, by itselsf, to ¢reate any additional
obiigations not otherwise imposed, noxr detract fFrom any existing
obligations. To the extent the information supplements this regulation forx
crganic tin gompounds it is ddvisorvy in nature.

APPENDIY R

SUBSTANCE SAFETY DATA SHEET
FOR ORGAMIC TIN COMPOUMNDS
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I. SUBSTARAHCE IDENTIFICATION

A Substance: Organi¢ tin compounds

B. Permissible exposure! 0.1 milligram of oxrganic tin compounds
pexr cubic metex of air (mgsM3) averaged over an eight-houx
workshift.

C. Apperance and odor: a) Dibutyltin di-2-ethylhexoate: Waxy
scelid with a weak odorxr:; L) Bis(tri—n—hutyltimj oxgide:
Colorless %o yellow liguid; ) Triphenyltin chloridas
Colorless to yellow solid; d) Dibutyltin dichloride: Light
tan ¢r ¢olérless solid or Semi-solid; &) Dibutyltin
diacetate: Colorless ligquid with weak vinegar odor: £
Tetrabutyltin: Colorless 1iquid with a distinét
characteristic odor: g) Stannous 2—ethylhexoate: Pale
yellow viscous liguid with a characteristic odor.

II. HEALTH HAZARD DATA

A. Ways in which the chemical affects vour body: Organiec *in
compounds can affect your bedy if you inhale them or if they
come in c¢ontagt with your eves or skin. They may also affect
your body if you suallouw them or they may be absorbed through
the skin.

B. Effects of Overeuposure:

A,

1. Little is Jknown of the toxicity of #moncalkyl tin
compounds except that +the toxicity of monocethyl tin
chloride is 1low. Dialkyl tin <compounds have caused
irzitation of the skin and damage to the liver and bile
ducts din animals. This has resulted in animal deatls
from livexr failure and peritonitis. Swallowing diethyl
tin has caused permanent damage to the nervous system
and déaths din Thumans. Trialkyl and tetraaslkyl tin
compounds have caused nervous system damage in animals.
Trialkyl and dibutyl tins have c¢aused skin burns in
humans. Tetramethyl and tetxaeihyl tin have caused
headache and vemiting in humans. Tributyl tin compounds
have caused severe sKin burns in humans.

2. Reporting Signs and Symptoms: You should inform your
employer it you develepr any signs or sympltoms and
suspect that they are caused by exposure to organic tin

compounds .
Irr. EMERGENCY FIRST AID PRCCEDURES
Eye Exposure: If organic tin compounds get into your eyes,
wash your eyes immediately with large -amounts of water,
lifting the lower ahd upper 1lids occasiornally. Get medidal
atténtion immediately. Contadt lenses should not he worn
when working with these chemicals.
5kin Exposure If dibutyltin di-2-ethylhexoate, bis(txi-n-
butyltin? oride, triphenyltin chloride, dibutyliin

dichloride, dibutyl diacetate, tetrabutyltin, or stannous 2-
ethylhexoate get on your skin, immediately F£lush with large
amounts of water and then wash with soap or mild detexgent
and water, If dibutvltin di-2-ethylhexdate, his(txi-n—
butyltin) oxide, triphenyltin é¢hloride, dibutyltin
dichloride, dibutyl diacetate, tetrabutyliin; or stannous 2-
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ethylhexoate soak through your clothing, remove the clothing

immediately flush with large amounts of water and then wash
with soap or mild detergent and water. Get medical attention

Ammediately,

Bredthing: If you or any other pexson breathes in laxge
amounts of orxgani¢ tin compounds move the exposed person *o
fresh air at once. If breathing has stopned, rerform

artificial respiration. Keep the affected person warm and at

rest. Get medigal attention as soon as possible.

Swallowing: When organic tin compounds have been swallouwed,
give the verson large guantities of water immediately. Afterx
the water has heen swallowéd try to get the person to vemit

by having him toueh the back of his throat with his fingezx.

Do mnot make an unconscious perscn vomit. Get medical
attention immediately.

Resque: Move affected pexson from the hazardous exposure.
If the exposed person has been overcome, notify someone =lse
and put inte effec¢t +the established emergency rescue
procedutes. Do not hegome @ casualty vourself. Understand
your emergéensy rescue bprocedures and know the locations of
the equipment before the need arises. *

RESPIRATORS AND PROTECTIVE CLOTHING

a.

Respiratérs: Respirators are not the bhest way to control

exposure to organic tin compounds. You can only be zrequired

to wear '%hem_.for routine use 4if yvour empleyer is in the
rrocess of instdalling ¢ontrols oxr coentrol measures prove
inadegquate. You may be reguired to wear respirators for non-
routine activities or in emergencies. IT¥ respirators =are
worn, they must have a Mining Enforcement and Safety
Administration (MESA) or National Institute foxr Occupational
Safety and Health (NI0SH) approval label. (Older respirators
may have a Bureau of !Mines approval label.) Fex effective
protection, zrespirators must £it your face and head snugly.
Respixakozs gshould not be loosened or remeoved in work
situations where there wuse is regquired. If vou can suell
dibutyltin di-2-ethyvlhexoate while wearing a respirater, +the
respirator is not working cerrectly; go immediately to fresh

air. TF you experience difficulty breathing while wearing a
respirator, tell your emplover.
Protective Clothing: You must wear appropriate protective

¢lothing and eqguipment to prevent any possibility of skin
contact with triphenyltin chlozide ox liguids gontaining
triphenyltin chloxide, 1o prevent repeated or vrolonged skin
contact with dibutyltin di-2~ethyihexoate or liguids
containing dibutyltin di-2-ethylhexoate, liguid bis{tri-n-—
butyltin) oxide, solid ox liguid dibutyltin diacetate, liguid
tetrahutyltin, or liguid stannous 2~ethylhexoate, and to
prevent skin contact with dibutyliin dichloride or liguids
containing dibutyltin dichloride whexe skin contact wmay
owcux. Replace or repair impervious clothing +hat has
developed lesks.
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Eye Protection: TYou must wear dust-resistant safety godggles

whete therxe is any possibiality ¢f triphenyltin cdhloride

contacting your egyes, and uhere dibutyltin di-2-ethylhexocate,
dibutyitin dichloride, orxr selid dibutyltin diacetate, may
contact your eyes. You must wear splash-proof saiety gogglexs
where there is any possibility of liquids containing
triphenyltin chloride contacting your eyes or where liguids
containing dibutyltin di-2—ethylheroate or dibutyltin
dichloride and liguid bisttri-n-butyltin), liguid dibutyltin
diacetate, liguid +etrabutyltin and liguid stannous 2-
ethylhexdate may contact your eyes.

PRECAUTIONS FOR SAFE USE, HANDLIHG, RHD STORAGE

A.

Dibutyltin di-2-ethylhexoats; bis(tzri-n-butyltin) oxide,

triphenyltin c¢hloexride, {dibutyltin dichloride. dibutyltin
diacetate, tetrabutyltin, cr stannous 2-ethylheuxovate are
combustible. Theix vapors cgan form explosive mixtures with

aixr at elevated temperatures,

Dibutyltin di-2-ethylhexoate, bis(tri-n-butyltin) oxide,

triphenyltin c¢hloxide, dibutyltin dichloride, dibutyltin
diavetate, tetrabutyltin, or stannous 2Z2-ethylheygoiste must be
stored in tivhtly ¢losed containers in a coel, well
ventilated arsa away from strong oxidizers.

Sources of ignition such as smoling and open f£lames are
prohibited wherever dibutyltin di-Z-ethylhexoate, bhis{tzi-n-
hutyltin} oxide, triphenyltin chloride, dibutyltin
dichloride, dibutyltin diacetate, tetrabutyltin, or stannous
2-ethylliexoate are handled, used, or storéd in a mannér that
could create a potential fire or explosion hazard.

If your work c¢loething has had any possibility of HBeing
contaninated with §clid triphenyltin chloride or dihut?ltih
dichloride, you must c¢hange dinto uncontaminated clothing
before leaving the work premises.

If your work clothing may have become contaminated with solid
dibutyltin di-2-ethylhexoate, you must change into
uncontaninated ¢lothing befoxe leaving the woxrk premises.

You must immediately remove any nod-impervicus clething that
bécomes contaminated wWith triphenyltin chleride or dibutyltin
dichleoxide amnd +this <¢lothing must not be reworn until <the
contaminant is removed from the c¢lothing.

You must promptly remove any nen-impexvious clothing that
begomes contaminated with dibutylitin di-2-ethylhexoate, bis
(tri-n-butyltin) oxide, dibutyltin diacetate, tetrabutyltin,
or stannous 2-ethylhexoate and this c¢lothing must net be
reworn until the contaminant is reémoved £roeom the c¢lothing.

If vyour skin becomes ¢ontaminated with triphenylitin chloxide
or dibutyltin dichloride, you must immediately wash or shouer
to remove any contaminant from your skin.

Ef  youx sKin becomes contaminated with dibutyltin di-2-
ethylheroate, bis(tri-n-butyltin) oride, dibutyltin
diacetate, tetrabutyliin, or stannous 2-ethylhewoate,you must
rromptly wash or shower with soap or mild déterdent and water
to remove any contaminant Frow vour skin.
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I bou aAre subject ot skin contsct with solid dibutyltin di-
2-ethylhexoate, triphenyltin chloride, or dibutyltin
dichloxide, at the end of each workday you must wash or

shower using soap o¥ mild detergent and water any areas of

the body whic¢h may have contacted a contaminant.

You must not eat or smolte in areas where dibutyltin di~2~
ethylhexoata, bis(tri-ni-butyltin} exide, dibutyltin
dichleoxride, dibutyltin diacetate, or tetrabutyltin are
handled, processed, or stored.

If your handle dibutyltin di-2-ethylhaxoate, his (ftri-n-
butyltin) oride, triphenyltin chloride, dibutyltin
dichloride, dibutyltin diacetate, tetrabutyltin, or stannous
2-ethylhexoate, you must wash your hands thoroughly with soap
oxr mild detergent and water before eating, smoking, or using
toilet facilities.

Fire extinguishers, gquick drenching facdilities, and eye
#lushing faecilities, whare provided, must he readily
available and you should Rnow where they are and houw to
operate them.

Ask your supervisor where dibutyltin di-2-ethylhenozte,

his(tri-n-butyltin) exide, triphenyltin chloride, dibutyltin

dichloride. dibutyl diacetate, tetrabutyltin, or stannous 2~
ethylhexoate are used in your work area and for any
additional safety and health rules.

TO INFORMATION

Each year your émployer is regquired te infoxm you of the
information containefd in this Substance Safety Data Sheet fot
cxrganic tin compounds. In addition, youxr employer must
nstruct you in the safe use ©of organic tin compounds
emergency procedures, and the correct use of protective
egquipment.

Your enmployver is required to determine whether you are heing
exposed to organic tin compounds You oxr your representative
have +the right to ohserve employee exposure measurements and
to record the rvesults cohtained. If vour ewmployer determines
that you are being overasxpoesed, he is reguired to inform you
of the exposure and the actions which axe being taken to
reduce your exposure. '

Your employer is zrequizxed to Xeep records of your exposure
and medical examinations, Your employer is required to keewp
exposure data for at least one year and to Keep medical data
during vour empleyment, &and for a pexriod of £ive Vyeats

foellouwing vyour termination of ewployment. Your employer is
required to make the exposure data availahle to :‘¥you upon your
request. Your employexr is alse reguired to release youx

medical records to your physician upon your written regquest.
Your eamployer must give you a copy of the physicians written
opinien Zor any physical examination =xegquired by this
standaxd.
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HOTE: The information contained in the follouwing appendix for organic tin
dompounds is neither intended, hy itself, +to cxreate any additional
chligations not otheruwise. imposed, nor detract Ffrom any existing
obligations. To the entent the information supplements this regulation for
organic tin compounds, it is advisory in nature.

APPENDIX B

SUBSTANCE TECHKICAL GUIDELINES
FOR ORGANIC TIN COMPOUXNDS

{This standard for organic tin compounds should not be intrepreted to apply onl
listed below for which substance specifi¢ information has been provided)

a. Dibutyltin di-2-ethylhexcate
T, PHYSTCAL AND CHEMICAL DATA

A. Substance Identification o
5. Svynonyms: Dibutyltin dicttoate
2. Formula: (CYH)2Sn(CB8HI1502)
a. Molecular weight: 522.7

B. Physiwcal DBata
1. Boiling point (760 mm Hg): Decomposes
2. Specific gravity (watexr = 13: 1,07 _
3. Vapor density (air = 1 at boiling point of

Dibutyltin di-2-ethylhexncate): Not applicable

b, tielting peint: 54 ¢ (129 F) _

b, Vapor pressure at 20 ¢ (68 F): Less than 1 mm Hg

6 Solubility in water., grams of dibutyltin di~2-
ethylhexoate péexr 100 grams of water at 20 € (68 F):

Insoeluble
7. Evaporation rate {(butyl acetate = 1): MNot applicable
8. Appearance and odoxr: Waxy solid with a weak odor
b Bis(tri-n~butyltin) oxide
I, PHYSICAL AND CHEMICAL DATA
A, Substance Identification
1. Synonyms: TBTO
2. Formula: ((CYHT)IISR)IZ20
A, Melecular weight: 595 .4
B. Physical Data '
1. Boiling point (760 mm Hg): 254 ¢ (489 F) at 50 mm Hy
2. Specific gravity twater = 1) 1.17
3. Vapor density (aixr = 1 at boiling point of
Big{tri-n~butyltin) oxidel: Hot applicable
4. Melting point: Data not available

5. Vapor pressure at 20 € (68 F): HMuch less than 1 mm Hg
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6. Selubility din water, grams of bis(tri-n-butvlitin) oxide
rer 100 grams of wateér at 20 € (68 F): Less than 20 ppm

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

8. Appearance and odox: Colorless to vellow liguid with weak
Trlphenyltln chlorida
PHISICAL AND CHEMNICAL DATR
A. ‘Substance Tdentification

1. Synonyms: None

2. Formula: (C&H5)35nCl

3. Molecular weight: 385.5

B.. Physical bata
1. Boiling peint (760 mm Hg): 240 € (464% F) at 13 mm Hg
2. Specifi¢ gravity (watexr = 1)f Greater than 1
3, Vapor density (air = 1 at boiling point of

Triphengltin chlq:ide) Hot applicable
. Melting point: 106 € (223 F)
5. Vapor pressure at 20 C (68 F): TLess than 1 wm Hy
6 Solubility in watex, grams of trxiphenyltin c¢hloride per
100 grams of watér at 2¢ ¢ (68 F): Inscluble
7. Fvaporation rate (butyl acetate = 1): Not applicable
8. Appearance and odoxr: Colorless te yellow solid with =a
characteristic odor
Dibutyltin dichloxide
PHYSICAL RND CHEHICKL DATE

. Substance Tdentification
1. Synonyms: Hone.
2. Formula: (CHHI9)28nGCL2
3. Meoleacular weight: 303.8
B. Physical Data
1. Boiling point {760 mm Hy): 135 ¢ (275 F) at 10 mm Hg
2. Specific gravity (watexr = 1): 1.36
3. Vapor density (air = 1 at beiling point of

Dibutyltin dichloride): Hot applicable
4. Melting point: 43 ¢ (109 FJ)
5. VYapor pressure alk 20 ¢ (68 pY: 2 mm Hg-s100 ¢ (212 F3
) Selubility in water, grams of dibutylitin dichloride pex
100 grams of water at 20 € (68 F): Insoluble
7. Evaporation rate (butyl acetate = 1): Not applicable
8. ippearance: Light tan or colorless seclid or semi-solid
Dibutyltin diacetate
PHYSICAL AND CHEMICAL DATA

A. ‘Substance Identification
1. Synonyms: Hone:
2. Formula: (C4H9)28n(C2H302)2
3. Molecular weight: 351
B. Physiegal Data
1. Beiling point (760 mm Hg): 144 C (2971 F) at 10 mm Hg
2. Specific gravity (water = 1): 1.32
3. Vapor density (air = 1 at boiling point of

Dibutyltin diacetate): Not applicable
Melting point: 10 ¢ (50 FJ

b,
5., Vapor pressure at 20 C (68 F): 1.3 mm Hg
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Tetrabutyltin): HNot applicah

4, Melting point: Less than -7
5. Vapor pressure at 20 © (68 F3}

6, Solubility in wuwatez, grams of dibutyliin diacetate per
100 grams of water at 20 € (68 FY): Insoluble
7. Evaporation rate (butyl acetate = 1): Not applicecable
8. Rppearance and odor: ¢Coloxless liguid with a weak vinegar o
Tetrabutyltin
PHYSICAL AMND CHEMICARL DATA
A, Substance Identification
1. Synonyns: Tetra-n~butyliin
2. Formula: (CHREII L8N
3. Molegular weight: 3472
B. Physival Data
1. Boiling point (760 wmm Hg): 145 ¢ (293 F) at 10 mm Hg
2. Spegific gravity (water = 1): 1.06
3. Vapor density (air = 1 at boiling point of

la
0 C (less thian -94 F)
¥ Less than 1 mm Hg

6. Solubility in water, grams of tetrabutyltin per 100 grams oi

(68 Fy: Blight

7. Evaporation rate (hutyl acetate = 1): Not applicable
8. Appearance and odox=: Colorless liguid with a distinct

c¢haracteristic odor

Stannous Z-ethylhexrgoate

FIRE,
a.

PHYSTICART, AND CHEMICAL DRTA
i

Substance Identification

. Synonyms: Stannous ogtoates

2, Formula: SHIC8H1502)2

3. Molecular weight: yoL .7

Physical NData

1. Boiling point (760 wmm Hg): D

2. Specific gravity (water = 1):

3. Vapor density (air = 1 at hoi
Stannous 2-~ethylhexoated: HNo

b, Melting point: Less than -2
5. Vapor pressure at 20 C (68 F)
6 Solubility in watexr, grams
pexr 100 grams of water at 20
7. Evaporation rate (butyl aceta
8. Appearance and odor: Pale y
characteristie odor
EXPLOSIOR AND EHEACTIVITY HAZARD DAT
Fire
1. Flash point: a) Dibutyitin
availahle; b} Bis{tri-n-buty
(212 FJ); ¢) Triphenyltin ch
d) Dibuty¢ltin dichleoride - 1
diacetate - 143 ¢ (289 F); £)
g} Stannous Z2~athylhexoate -

tin ocotate

ecomposes at 200 € (392 F)
1.26
ling poéint of
t applicable
5 ¢ {(less than -13 F)
: Less than 1 mm Hg
of stanncus 2-ethylhexcate
C (68 Fi: Insoluble
e = 1) Hot applicable
elleow viscous liguid with =a

A

di-2-ethylhexoate - data not
1tin?) oxide - greater than 100

loride - data not available;

68 C (334% FJ); e) Dibutyltin
Tetrabutyltin - 124 ¢ (255 F)
142 ¢ (287 F)

2. Autoignition témperature: Bata not availabhle

3. Flammable Limits in air, % hy
(probably because ‘too high o
4. Extinguishing media: Hater,

volume: Data not availalbe
iling points)}
foam, dry c¢hemical and carbon 4
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5, Specdial fire-fighting procedures: Use watexr spray to
cool containers exposed to a fire.

6. Unusual fire and explosion hazards: ARll dgnition
sources must be controlled where combustible tin

compounds are used, handled or stored in a manner that
~could create a potential £ire or explésion hazard.
Reaactivity

1. Conditions contributing to instability: Hore

2. Incompatibilites: Contact with strong ounidizers may
callee fires and explosions.

3. Hazardous deconposition products: Toxic gases and
vapors may be released in a fire invelving organic tin
compounds

. Special precautions: Organic¢ tin compeounds will attack

some forms of plastics, rubbex and coatings.
LEAK, AND DISPOSAL PROCEDURES
If organiec tin compeounds are spilled or leaked, the following

steps should be

tdken:

1. Ventilate area of spill.

2. Collect spilled material in the most convenient and safe
manney and deposit in sealed containers for reclamation,
or for dispesal in a secured sanitary landfill. Liguids

containihyg organic tin compounds should bhe absorbed in

vermiculite, dry sand, earth or a similar material,
Perscons noet wéaring protective eguipment should bhe restricted
from areas of spills or leaks until c¢leanup has been
completed.
Maste disposal methods: Organic tin compounds may be
disposed of in sealed containers in a secured sanitary
land£ill,

Iv. MONITORING AMND MEASUREMENT PROCEDURES

A.

i

EXPOSURE ABQVE THE ACTIOHN LEVEL: Measuremants taken for the
bPurpose of deterwmining ewmployee gxposure under this section
axre best taken gusch that the eight-hour exposure may he
determined f£rom a single eight-hour sample or tuwe four-hour
sanples, Several shext-time intexrval samples (up to 30~
minutes) may also be used to determine thé average exposure
level. Xir samples should Dbe taken in the employee's
breathing mone (air that would most nesarly represent that
inhaled by +the enplaoveesl. Sampling and analyses may be
performed by collection of fhe.Farticulates and vapors using
a high efficiency membrane filter with subsegquent chemical
analysis of the sample. Detector tubes <certified by NICQSH
undexr 42 CFR -part 8% or other direct-rxeading devices
calibrated to measure organiec tin compounds mayv be usged. The
mathod of measurement must determine. thé concentration of
organic tin compdéunds to plius or minus 35% of the true value.
EXPOSURE ABOVE THE PERMISSIBLE EXPOSURE+: The ménitoring and
measurements undex this sec¢tion should be essentially the
same as desé¢ribed above. Laboratories perfoxming chewical
analyses should bhe accredited in Industrial Hygiene Chemistry
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by the American Industrial Hygiene Association. The method
of measurement must detexmine the concentratien of organic
tin gompounds %o plus or minus 25% oFf the true value.

c. METHODS: Méthods meedting these acouracy requirements are
available from the National Technical Informatien Saxrvice, U,
8. Department of Commerce, Springfield, Virginia 22167 undex
the title "NIOSH Analytical Methods for Set M™ (Order number
RANAXRRNEX) .

. QUALIFIED PERSONS: Sinece many of the duties relating %o
employeae protection are dependent on the results of
meoenitering and measuring procedures. employers should assure
that the evaluation of employee exkposures is performed by a
competent industrial hygienist or other technically qualified

PErsOon.
V. MISCELLANEOUS PRECAUTIONS
A. Store organic tin compounds in tightly closed containexs in =
cool, well ventilated area.
B. Employers should advise emplovees of all areas and operations

where their egposure to organiec f¥in compounds could occecur.
VI. COMMON OPERATIONS

Commen operations in which high exposuzes +to¢ dibutyltin di-2-
ethylhexoate, bis{tri-n-butyltin) oxide, triphenyltin chlozxide,
dibutyltin dichloxdde., dibutyl diacetate, tetrabutylitin, or stannous
2-ethylhexoate may occur are: Duzing their use as an ingredient in
econcmiec peisons, antifouling paints, fungicides, biocecides, and
rodent repellants; as intermediates in +the manufacture of other
organo—tin compounds, especially .stabilizers for poly (vinyl
chloride): as catalysts in the synthesis of silidone resins and
relyurethane foams; ahd as corrosion inhibitors.

MNOGTE: The information contained in the following appendix foxr organig tin
compolunds is neither intended, by itself, to c¢reate any additional
ebhligations not otherwise imposed, mnor detract £rom any existing
obligations. Teo the extent the information supplements this regulation for

orxrganic tin compounds, it is advisory in naturs.

APPENDIX C - MEDICAL SURVEILLANCE GUIDELINES

I, ROUTE OF ENTRY
Inhalation; skin absorption.

IT. TOXICOLOGY

The organic tin compounds, «hiefly solids and ligquids, cause
irritation of the eyes, throat, -and skKin; some produce cerebzal
edema, while others cause hepatic necrosis. 0xal administration of
a preparation of organic tin containing diethyltin di-iodide and up
to 10. per cent treithyliin For treatment of human furunculosis
resulted in 217 cases of poisoning of which 100 were fatal, After =
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latent peried of & days there was severe persistent headache

followed by vertigo, visual disturbances including photophobia,

abdominal pain:; vomiting, and wurinary reitention; the meoze seveze
cases sShowed transient or permanent  paralysis and psyechie
disturbances. Residual symptoms in thoese who recovered included

persistent headache, diminished wvisual acuity, partial paresis,

foecal anesthegia, and in U severe cases, Fflaceid paraplegia with

incontinence. The most significant lesion found at necropsy uWas

cerebral edema. Repéated oral administration to rats of 50 mygskg of
dibutyltin chloride reésulted in inflammation of bile ducts and
hepatic hecrosis; repeated skin applications of 10 mg/ky caused
severe local skin injury =and bile duct damage. Triethyltin sulfate
adninistered repeatedly +te <zrats at 10 fwgslg caused tremors and
paresis which in some animals progressed to complete paralysis and
death; i1t was egually +texic by mouth and by injection. In mice,
tributyltin chleride had a marked hewmolytie action., while dibutyl
and tetrabutyl tin were less markedly hemolytic. Workers exposed to
the vapoxr oxr fume of butyltin compounds develcoped soxre throat and

cough several hours after exposure. Chemical burns from oxrganic tin

compounds may result from only brief contact with the skin; pain is

usually moderate and itching 4is +the c¢hief symptom; healing is

usually complete within 7-10 days. When a nwotker was splashed in
the face with a ¥Fributyltin compound, lac¢rimation and severe
conjunctivitis appeared within minutes, despite immediate iavage,
and persisted for U drys; at the end of 7 days thé eyes appeared
nermal.

SIGHS AND SYMPTOMS

Severe persistent headache, vertigo; eye irritation; psychic and
neurological disturbances; ‘sore ‘threat, cough; abdominal pain,
vemiting; urinary reteéntion; partial paresis, foc¢al anesthasia; skin
burns; pruritis £rom prdélonged or repsated skin contact; by analogy

to effects causéd in aninals, hemolysis=and hepatic necrosis may

CCoUI .

SPECTAL TESTS

None in common usage.
TREATHENT

Remove from exposure. Tmmediately F£lush skin and eyes with watex.
Follow by washing skRin with sosp or mild detergent and water. If
swallewsd and the person is conscious, immediately administer watex
and induce vomiting. Give artificial tresuscitation 1if dindicated.
Careful monitoring for delayed onset of pulmonary edema, Ffor skin
effects and liver damage should be maintained.
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SURVEILLAHCE AHD PREVENTIVE CONMSTIDERATIONS

.

GEMERAL

Trialkyltin compounds cause central nervous system damage and

have resulted in death in humans when ingested; tri-and
dialkylitin compounds are irritants of the eyes, throat, and

skin. Skin absorption is known to occur. It is important
that the physician bhegome fanmiliar with plant coperating
conditions in whi¢h exposure to tin occurs. Those with skin

disease may not tolerate the wearing of protective clothing
and those with chrenie respiratory disease may not tolerate
the wearing of negative pressure respirators.

PREPLACEMENT

The following medical vprocedures must be made available to

each employveé who is exposed to organid .compounds of tin:

1. & complete history and physical &xamination —-- The
purpose is to detect pre-egisting conditions that might
place the exposéd emplovee at increased risk, and to
establish a Dbaseline Ffor Hfuture health monitoring.
Examinatipn. of the c¢entral nervous system., eyes, liver
and urinary tract should be stressed. The sRin -should
be examined for evidence of chronic diserdexrs.

2. Urinalysis —— Since some organic tin compounds may cause.
urinary retentien, a urinalysis shall be obtained to
include -at a minimum specific gravity, albumin, glucose
and a microscopic on centrifuged sediment.

3. Liver function tests -- Organic tin compounds ¢ause
hepatic necrosis 4in animals. A profile of liver
function shall be obtained by using a medically

dcceptahle array of biochemical tests.

b, A complete Dblood <¢ount —-- Organicg tin'compounds cause
hemolysis in animals. A complete blood count must he
performed including a xed c¢ell count, a white cell
count, a differential count of a stained sweaxnr, as wuwell
as hemeglobin and hematocrit.

PERIODIC EXAMINATIONS

The above mnmedical examinations are +to Dbe repeated on an
annual basis.

REFERENCES
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REFERENCES AND SOURCES
ORGANIC TIN COMPOUNDS
1210.1000

Personal Protective Eguipment, and, (h) Sanitation

Eye:

Skin:

Grant, "Toxicology of the Eye;"™ "Encyclopedia of Occupational Heal

and Safety," International GLabheur Office; Brouwning, "Toxicity of
Industrial Metals"®

Browning, "Toxicity of Industrial Metals;" ACGIH, Documentation i
Support of Threshold Limit Values Ffor Suhstances in Workroom Adir;
Deichmann and Geraxrde, "Toxicology of Drudgs and Chemicals:"™ Patiy
"Industrial Hygiéne and Toxicology;"™ Stauden, "Kirk-Othmer
Encyclopedia of Chemical Technology"

Ingestion: Browning, "Toxicity of Industrial Metals;"™ Patty, "Industri:

Hygiene and Toxicology;"™ ACGIH, "Documentation in Support of
Threshold Limit Values for Substances in Workroom Air;" Mazayev,
Koxrolev, A. A., and Skhachkhova, T. N., "Experimental Investigati
of the Toxic Effects of Tetrasthyltin and Dichlorodibutylitin on +
Animal Oxganism," Jour. of Hygiene, Epidemology, Microbiology, ar
Immunology, vol. 15, pg. 115-120, 1971; Christensen, "HIOSH Toxic
Substances List™

COMMENTS

Eye -~ Classification: See below
Ooutput statement numbers: See belou
Exceptions: None

Skin

0f dibutyltin dichloride, Grant states "one instarnce of eye

is reported in a worker who accidentally splashed the liguid in ¥

face and eyds. Despite immediate washing wmith water, lacrimatior
conjunctival hyperemia appeared within minutes and persisted for
days. Rt the end ¢f a week the skin was still erythematous, dut
eyes appeared normal.™

In the case of dibutyl and tributyl tin chloride, the ILO =xe
"acute ¢onjunctivitis has bheen ohserved as a result of eve splast
even when followed by immediste lavage."

0f organicg tin compounds in general, Browning hotes "the eye
are rarely involved, but accideéntal splashing can cause lachrymat
and intense suffusion of the conjunctiva which persists for seve:r
days, but with no permanent injury.”

In the fellowing section concerning skin contact, it is shou
that bis{tri-n-butyltin? oxide is a primary skin irritant, that §
diacetate is not capable of causing skin burns on single applicat
while dibutyltin dichloride is, and that triphenyltin chloride. is
strongly vesicant and can ¢ause serious burns.

From this information, it is concluded that triphenyltin chl
warrants classifications of 1 and 5, while classifications of 2 s
6 axe necessary and sufficient for the other organic tin compound
interest. Statements 9 - 13 are therefore utilized as
appropriate for these ¢ompounds with no exceptions.
Classification: See belou
output statement numbers: See below
Exgeptions: See belou

Browning states for dibutyltin chleride that "™skin applicati
of 10 mgs/Ry over a period of 12 days caused severe local damage &



.

v,

HNIOSH/0SHA Draft Technieal Standaxd

and Supporting Documentation for TIN, ORGANIC COMPOUNDS

typical bile duct injury. Othér dialkyl salts (dimethyl, di-n—pr
tin c¢hloride. ete.) had similar effécts, but the dicgtyl and othe
higher hemelogues had no demonstrable toriecity to rats, rabbits.
guinea pigs either by administration oxr applicdation to the skin i
large doses." HNriting of skin lesiong, she adds "acute burns £re
organic tin compounds may result from only short contact with the

‘espacially of the tributyl and dibutyl compounﬁs The lesion, wh

produced experimentally by painting tributyltin monochloride

appeared after a delay of 2 =~ 3 hours and consisted of reddening
swelling of the hair follicles; this became moxe intense over the
next & hours . . . . There was little oedema, the surface of the
rémained dxy . . . . BAfter a week on faint erythemwa and sealing
remained. MWith severe accidental burns there is never ygreat pain
Itehing is the principal symptom and healing is usually complete

within a week oxr 10 days. Subacute lesions axre especially

characterized by itching . . . owing to contamination of the clot
by vapour or spilling. The lesgsion is a faint erythematous erupti
which disappears rapidly on removal from contact.

The ACGTH stateg of bisl{tri-n- butyltin) ox1de that "the
substance is§ & primary skin irzxritant capable of penetrating the
intact skin; Ffurthermore, it may DBe capablé of inducing sensitizs
Lyle found skin lesions relatively common among men handling tri-
tin compounds. Thexre was no evidence of systemic poisconing .

Deichmann and Gerarde report that "chemical burns of the skz
have been reperted in workers handling dibutyitin dichlozride and
tributyltin chloxide., SKin irritation may not be apparent for at
least an hourx, and‘sometimés'not baefore 8 hours. Sensitization ¢
the skin has not been repecrted. Other tin compounds listed as [
cgapable of causing burns in man on single application include tri

acetate, laurate,_ahd_oxlde. Compounds not capable of this actic
noted to be tetrabutyltin and dibutyltin diacetate, dilaurate, om
and maleatea.™

Patty writes "louer homologs caused severe dermal lesions in
animals but dipropyl and highex homolegs caused relatively little

Stauden reports that triphenyltin chloride "is strongly vesi
and @an cause serious burns," thdat dibutyltin dichloxide "has =2
vésicant action,." and that bis(tri~n~butyltin).Oﬁide "showus essern
acute dermal toxuiecity (for over 10,000 nmgrlg)l. For the latter ¢
he atids that "the pure material is slightly irritating te the skl

in formulations shous little physiclogical reactions to mammals.

Dibutyltin di-2-ethylhercate is insoluble in water, melts at
129 degzees F; and has a vapotr vressure of less than 1 mm Hg at
20 degzrees €. Bis(tri-n-bhutyltin) oxide is a colorless to yvellowu
liguid whieh hoils at 489 degrees F at 50 wmm Hy, is less than 20
socluble in uwatex, has a flash point greater than 212 degrees F, s
vapor pressure very nmuch less than T wm Hg at 20 degrees €. Triry
chlozride is insoluble in water, has a wmelting point of 223 degree
and a vapor pressure less than 1T mm Hg at 20 degrees €. Dibutylt
dichloride is insecluble in water, melts at 109 degrees F, and has
vapor pressura of 2 mm Hg at 100 degrees C., Dibutyltin diacetate
at 50 degrees F, dis insoluble in water, has a flash point of 289
and & vaper pressure of 1.3 mm Hg at 20 degrees €. Tetrabutyltirn
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colorless liguid which is slightly soluble in water, has a boilir
of 293 degreées F at 10 wm Hyg, a £flash point of 255 degrees F, anc
vapoxr pressure less than 1 wmm Hg at 20 degreés €. Stannous 2-eti
is a viscous liguid which is insoluble in water, has a boiling pc
291 degrees F at 10 mm Hg, a flash point of 287 degrees F, and a
pressure less than 1 mm Hg at 20 degrees C.

Bis(tri-n-butyltin)} oxide has been said by Stauden to be onl

slightly irritating to the skin and to exhibit essentially no act

dermal toxicity. The ACGIH, on the other hand, reports the conmpe
be a primary skin irritant capable of penetrating the skin and c:
seénsitization. A classification of 2 is concluded to he nedessal
adeguate in either case fto prevent significant effects From exces
contact.

Triphenyltin chlexride is reported to he a strong vesicant w}l
can cause serioug burns. Classifications of 1 and 5 are there:ifom
concluded to be most approp¥iate For this compound.

Dibutyltin dichloride can cause acute chemical burns of a rxe¢
non-severe nature. Classifications of 2 and 6 are concluded to 1
adequate if statement 2 is utilized to prevant centact where it !
cccur” and if statement 8b is specified. Additionally, statemeni
and 14%i are spec¢ified instead of T7g and 17i since Browning indic
that dibutyltin chloride is zeadily absorbed through the skin ant
causes bile duct injury. Howevar,-sta%ement t4i is modified to xe
the skin be immediately #lushed with water should it Dbecome
contaminated with either triphenyltin e¢hloride or dibutyltin dict

Dibutyltin diacetate, dccording to Deichmann and Gerarde, it
capable of causing buxns upon single apprlication. While this sts
appears to be incensistent with the general statements of Broundr
Patty., the specificity of Deichmann and Gerarde leads to the conc
that classifications of 2 and 6 should be adequate fox this compe
with no exceptions.

Tetrabutyltin is also noted by Deichmann and Gerarde as not
capable of causing chemical burns upon single application. Conse
it is assigned a classification of 2 with no exceptions.

The spec¢ific affects of dibutyliin di-2-ethylhercate and st:
2-ethylhexoate were not addressed in any of the literature searcl
Based simply on general comments that lowexr homologs tause severxé
lesions while dipropyl and highex homologs cause relatively 1littl
damage, it is concluded thalt classifications of 2 and % are apprec
for these compounds, if only statements 2, 17g, and 171 are speci

Ingesticen — Classification: See helow
Dutput statement numbers: Ses helow
Excaptions: Nonéa
Browning réports generally that "the full toxicity of tin ic
ohsexrved almdst:exclusively from its organic'compounds - the'alkg
derivatives, The alkyl derivatives are highly toxic and one of t

diethyl tin., has proved lethal to human beings with symptomns of
cexrebral oedema and severe gastro-intestinal disturbance.” OFf
dibutyltin chloride, she “eports "the essential lesion following
oral deose (50 mgskg body weight) is congestion and inflammation ¢
the lowér part of the bile duct, followed hy escape of bile into
the adijoining parts of the pancreas. Repeated dosage caused moré



S

NIOSH/0SHA Draft Technical Standard

and Supporting Documentation fox TIN, ORGANIC COMPOUNDS

extensive damdtge to the bile duct and necrotic changes in the liv
when death would result either ¥rom this injury orxr from the genex
toric effect of the compound."”

According te Patty, "tetraalkyl Sn acts ftonicologically simi

trialkyl 8n . . . . This is explained by the discovery that téti
Sn derivatives #@rxe inext physiologically until degraded to trialk
hy a liver enzvme. Trialkyl 3n compounds differ from dlalkyl dex

in that theix toricity is manliested hy an apparent brain damwge
Ten to 20 ppn triethyl Sn in the diet of rats is suffidient to ir
progressive wealiness but recdovery usuially occurred aven fxrom seve
poisoning, although some c¢hronically poisonesd animals developed
from which they did not recover. The toxricity of the dialkyl 8n
eottpounds is characterized by . . . productién of a lesion of the
duct and liver, which may result in death . . . "

Acecording to the ACGIH, "acute and subacute tox1clty studies
rats, rabbits and guinea pigs with bis{tri-n-butyltind oride _
1nd1cated that this is a moderately toxic material. Gross signs
intoxication producded by this material are comparable to . . . al
tin compounds in genersl, although bis(tri-n-butyltin) oxide appe
to be one of the Isss toxic members of the c¢lass . . . . Stoner
found triphenyl tin compounds highly toxic hy intraperitoneal
injeétion . . . but less poisonous by ingestion, One ppm in the
inhibited the growth of guinea pigs. Yoshilawa and Ishii repoxte
low levels of dibutyl tin compounds affected mice more than txibi
compounds ¢r tetrabutyl tin. The same authors f£ounfl the hemolyti
a¢tion of fributyl tin chloride much greater than that of dibutyl
tin compounds, while tetrabutyl tin had scarcely any hemolytic ac

Christensen réporits an oral rat LD50 of 194 mgrhkyg £ox
bisCtri-n-butylitin) oxide. For dibutyltin diacetate, he lists an
oral mouse LD50 of 46 mgrskg and rat LD50's of 32 mgs/Eg and 110 mg
Dibutyltin dichloride has a listed oral rat ED50 of 150 mgsXg and
oral rabbit LDLo of 50 mys/Ry. Dibutylitin di-2-ethvihexcate is st
to have an oral rat LD5Q of 200 mgsKg. Fer tetraethyltin, which
considered o0 be of similar tonicity to tetrabutyltin, he gives ¢
LD50's of 16, 7, and 37 mgsRg Ffor the rat, rabhit, and guinea pig
respedtively.

In a study of tetraesthyltin and dibutyltin dichloride, Mazmay
found both compounds to be or high acute toxicity for warm-bloode
animals. Both compounds possess pronounced cumulatlve properties
and priwmarily disturb the CNS. Study of their effect on conditic
reflex activity showed that they are capable of disturbing this
activity even if adininistered in small dosés.

Bis{tri-n-butyltin) oxide is specifically noted to be moders
toxic compound which is less touic than others of its class but x
nevertheless,: is generally comparable to othex alkyl tin combound
effects. Binc¢e it is a liguid, the compound is concluded to nece
a c¢lassification of 2.

Trlphenyltln chloride is reported to be a severe vesicant.
is also stated that 1 ppm of a triphenyltin compound in the diet
guinea pigs inhibits growth, it is assigned classifications of 1

Dibutyltin dichloride, by repeatéd oral dosage, c¢an cause e¥
damage 1o the bile ducgt and necrotiec ¢hanges in the liver. Class
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of 1 and 5 are therefore vencluded to: be most approvriate Ffor thi
Like dibutyltin diclhlcoride, dibutyltin diacetate is a dibutsy
¢ompound which is generally reported to have similar effecdis. It
i5 assigned classifications of 1 and 5.
Tetraalkyl tin cowpounds are stated to be degraded +to trialk
compounds by liver enzymes. Based upon this dction, the repoxrt ¢
Mazayev et al. and the low LD50's listed for tetrasthyltin, it is
concluded that a classification of 1 is necessary for tetrabutyli
_ Except for an oral rat LD5D of 200 mgskg given for dibutylti
di~2~ethylhexoate, information fox this compeund and stannous
Z-ethylhexoate could net he found in the litérature. HMHevertheles
by analogy t¢ organic tin dompounds in general, it is ceneluded
c¢lassifications of 2 andsor 6 are necesssary for these compounds,
SUBSTANCE TECHHICAL GUIRELINES
Theé referéentes ¢ited for this document include:
M & T Chemicals, Inc., Material Safety Data Sheets and Technical Bulletins (1M&1
Eirk-0Othmer., “Encyclopedia of Chemical Technology," 2nd ed., vol. 20, p. 318 (k
Chemical Rubber Co., "Handbook oFf Chemistry and Physics," S4th ed. (CRC)
Sources of data items used:
I. 1. Synonyms: MET, K~Q
Formula: MET, K-0
Molecular weight: CRO, ADL
Roiling point: MET, CRC
Specific gravity: M&T,CRC
Vapor density: Not applicable
Melting point: CRC, R-0, MAT
Vapor prassure:? MET
Selubility in water: MET, E-0O
Evaporation rate: HNot applicable
Lppearance and odor: MET, E-O
Flash point: ME&T
Rutoignition temperatures: Data not available
Flammable limits: Data not available
Extinguishing media: MET
Special fire fighting procedures: M&T, ADL
Unusual fire and explosion hazZards: HME&T
Conditions contributing to instability: ADL
Inc¢ompatibilites: ADL
Hazardous decomposition products: HMET
Spec¢ial precautions: ADL
ITIT. A. S5teps 1if released or spilled: M&T, ADL
. ¢. Waste disposal method: ME&T, ADL
i V. Miscellaneous precautions: ADL
VL. Common operations: K-0, MET
USE/EXPOSURE AMND CONTROIL DOCUMENT
References used in the preparation of this document inelude:
==Browning, E., “"Tonicology of Industxial Metals," Butierworth and Company,
Ltd., 2nd editien, 1969 {(Browning)
Considine, D. M., "Chemical and Process Technology Encyclopedia,”
McGraw Hill, 1974 (Considine)
Hawley, G. 6., "The Condensed Chemical Dictionary," Van Nostrand Reinhold
L Co., 8th edition, 1971 (Hawley)
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International Labour 0Fffice,"Encyclepedia of Occupational Health and
Safety,” 1972 (ILO) B )

Kirlk, R. and Othmer., D., "Encvelopedia of Chemical Technology," Interxrsciénce
Publishers, tst edition, 1954 (Chem Tech); 2nd editien, 1972 (K-0)

References for Specific UsesExposure

Browning, Considine, ¥K-0

tonsidine, Hawley, K~0

Considine, ILO., K-0

Considine, ¥-Q

Considine, K-0

Chem Tech, Coensidine, Hawley

Congiding, K-0

Browning, Considine

ADL estimate

References For Specific Control Methods

ADL estimate and ILO were the references used in all, numbers 1 - 9, of the
Specific Control Methods. _ _

RESPIRRTDR TABLE DOCUMEKTATION
SUBSTANCE: Ozrganic tin cdompounds

D. 0. L. Standard: 0.1 mgrH3

WARMNING PROPERTIES:
Eye Irritation Level: According to Brouwning, concerning the toxicity
of organic tin;, "the eyes are rarely involved, but accidental
splashing c¢an cause lachrymation and_intense.suffusiqn of the c¢on-
junctiva which persists for several days, but with no permanent
injuzry." _
Grant lists several towic effects produced by triethyltin
on the eye, but these injuries are caused by systemic poisoning,
not by a loe¢al effect on the eye.
ITDLH: 200 mgsM3 :
Basis for IDLH Value: Patty, Browning, and Deichmann and Gexarde all
indicate that fhe trialkyltin compounds are generally the mest toxric
of the organic tin compounds. The gnlygavailable acute inhalation
toxicity data upon which te¢ hase an IDLH adre given in the NTQSH
Toxic Substances List whié¢h obtainsd the information Ffrom & 1942 pub-
ligation 6f the National Defénse Research Committed, O0ffice &£ Seienti-
f£ic Researclh and Development. The Toxic Substances List gives the
following LCLo concentrations for tri-n-butyltin iodide, triethyltin
bromide, and tri-n~propyltin hromide respectively: 1340 mgsM3,
1640 wg/M3, 1650 mgsM3. The ECLo is “the lowest concentration of
a substance, other than an LCS0 in ai¥ which has heen reported
to have caused death in wan or to have caused death in animals when
they have beén exposed f£oxr 24 hours or less.™
Since the exposure could have been for a psried up to 24 houxrs, the
IDLH (200 mgsMN3) is likely to be conservative, but bechuse of the
protection factors afforded by the zrespiratory devices, this is
the highest concentration permissible before requiring the positive
pressure self-contained breathing apparatus ox the positive pressure
combination supplied-air and self-contained device, hoth of which
offer the gréatest protection.
Otlier Toxicological Information: The Documentation of TLV's states that
"the organie compounds of tin are numerecus, embracing boith the alkyl
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and aryl ¢lasses, each of whieh include mono-, di-, +tri-, and tetra-
derivatives. In addition thesé greoups vary wWidely in their toxic
reactions and effects, which makes the establishmént of an over-all
TLV a difficult mattexr.
' Browuning reports that "the results of extensive investigations
by Barnes and his co-~uworKers into the toxic effects of alkyl tin
compounds have shown that the lower alkyl derivatives., especially
triethyl tin, have a specific effact on the central nervous system,
producing cerebral edeéma. The dialkyl compounds do not elicit this
particulary response hut are severe skin irritants and have an
anfliammatory action on the bile duets.™ The towmic action of dialkyl
tin, Patly reports. "may result in death f£rom hepatic failure or
peritonitis." JAccgoxrding to Browning, the higher homologues of the
trialkyl salts, which are pringipally poisonous to the central nerxvous
system, "are less toxric than triethyl- and trimethyl-%tin. The
tetra ethyl conpounds have & flelayed reamction ouwing te the fact that
they béecome bhiologic¢ally active only after theilr conversion (hy an
enzyme system in the liver) +te¢ the trialkyl tins. Stoner et al.
found that triethyltin sulphate was egqually lethal by intravenous;
intraperitoneal and oral administration. The lethal dose, intra-
venous and ihtraperitoneal, for rats was 10 mgs/Kg within & or 5B days;
by the intraperitoneal route 40 mg per Rg was fatal in 2 hours. _
_ "The predominant acute symptom was generalized weakness of the
Jinbs, progressing to comvlete paralysis., with sometimes ¢ontinucus
generalized tréemoxrs. The typical resporise of ¥rabbits to a less
than lethal intravenous deose (4 mg per Kg) was dinitial prestration.
partial paralysis and final entephalopathy.”™ As Browuning reports,
"Barnes and Stoner remark that triethyl fin is ten times as toxic
to rats by the oral route as diethyltin . . "
Patty states that "little is Enoun of the toxicity of monoalkyl
Sn derivatives except that the toricity of monocethyl Sn trichleride
1o_1om,' and that "tetralkyl Sn acts tokicologically similar +o
trialkyl Sn; workers handling tetramethyl and tetraethyl Sn suffered
From the same synptoms as those exposed to triethyl Sn. This is
explained by the dis¢overy that tetralkyl Sn derivatives axre inert
physiologically until degraded to trialkyl Sn by a liver enzyme."
Deichmann and Gerarde, in summazrizing the towicity of organitc
tin ¢ompounds, state that "higher molecular weight organotin cowmpounds
have considerahly lower mammalian towicity., Tetrabutyl tin, fox
example, shows little acute oral toxicity in rats. In general, the
trialkyltin coimpounds are the wmost tomxic, the dialkyl and tekralkyl
compounds are moderately toxig, and the moncallkyls approsach the
Anerganic tin cowmpounds in touwigity.™
- The Documentation of TLV's states that "many of these oxganic
tin compounds have not yet been #ully investigated. In view of the
pauclty of data, and by analogy with mexcuxry., thallium and selenium
gompounds, a TLV of 0.1 mgsM3 is recommended to prevent systemic
tonwicity.™
Due to the significant vapor pressure ¢f some organic tin
compounds, sorbents are reguired in combination with the respirater
particulate £ilter.
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USE/EXPOSURE AMD CONTROL DQCUMENT

QRGANIC TIN COMPOUNDS
Principal Route
of Entry

UsesERposure
Inhalatioen of dust orx A;B
vapor and skin contact
with dust, selid orx
ligquid during use as a
stahilizer against
the degradation effects
of light, heat and
CRYGgén. (They are used
mestly for polyvinyl
c¢hloride but also forx

necprenes; chlorinated

poelyvethvlenes, vinyl
copolymers, silicones
and polyamides). Sone
organotin compounds
whidh niay he used -
dibutylitin maleate,
dibutyltin dilaurate,
dibutyltin &§,81-bis
{alkyimercaptoacetates)

Inhalation of dust oxr wvapor B,B
and skin contact with dust,
solid or liguid during

use as r»r catalyst of in-
organie¢ and organic reactions
{gondensation, ésterifi-
cation, halogenation.,
hydregenation, okidation

and polymerimation - curing).
Some organotin compbounds
which may bg used — dibutyl-
tin diacetate, dibutyltin
oxide, dibutyltin
di(2-ethylhexoate). Organo-
tin catalysts have theix
widest application in the
manufacture of silicones

Inhalation of vapor or dust A,B
and skin contact with dust,

selid or liguid during

compounding and use as a

biocide - insecticide,

bactexicide, fungicide,

molluscgicide (weod preser-—

vatives., sanitizing agents,
antifouling agent in

Currently Used

Control Methods
Process enclosure; loéal
exhaust ventilation;
general dilutioen ventila-—
tion; personal protective
equipment (gloves, goygles.,
protactive clothing)

Process englosure; local
exhaust ventilation;
general dilution ventila-
tion; personal protective
equipment (gloves, goggles.
protective c¢lothing)

Process enclosure; local
exhaust ventilation;
general dilution ventila-
tien; perscnal protecgtive
equipment Egloges, goggles.,
protective c¢lothing)
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marine paints, contrel of

fungi on texwtiles., leather

and plastics). Some of the

organotin cempounds which

may be used - bis{tributyliin)

oxide, tributeyltin bhenzoate,

tributyltin chloxide,
triethylin chloxide

Inhalation of vapor or dust A:B
and sRkin ¢éntact with dust,
golid oxr liguid during

the synthesis and process-
ing of organctin compounds
Tin (organic compounds} axe
those organic cempounds
containing at least

one c¢arbon to tin linkaga.
There are four main syntheses
fox these compounds

Inhalation of vapor, spray A;B
or dust and skin tcontact
with spray, dust, solid oz
liguid during compounding
and uUse as a U.85. Food

and Drug sancitioned
chemiecal (dioctyltin

maleate - stabilizer in
polyviiiyl chloride food
packaging materials,
trieyclohewyltin hydronide =
ingecticide on apples,
citrus £ruit and peaxs,
triphenyltin hydroxide —
agricultiural fungicide)

Inhalation of vapor or dust A,B
and skin contact with dust,
solid oxr liguid during
compounding and use as a
lubticant and Ffuel additive
(tetraphenyltin and tetra-
butyltin - scavengers for
liydrogen chloride in dielectric
fluids, stabilizexs in '
chlorinated transformer

0ils; hexa-n-butylditin -
synthetie lubricant; dibutyl~
tin sulfide - lubricating
additive)

Process enclosure; local
éxhauvst ventilation;
general dilution ventila-
tion; personal protective
equipment (gloves, goggles,
protective clothing)

Process enclosure; local
erxhaust ventilation;
general dilution ventila-
tion; personal protective
equipment (gloves, goggles,
protective «¢lothing)

Process enclosure; local
exhaust ventilation;
general dilution ventila-
tion; personal protective
equipment {(gloves, goggles,
protective clothing)
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Inhalation of vapor and skin A,B

contact with liguid during
dompounding and use as =a
rodent repellant (tributyl-
tin chloxide - forxmulated

into coatings for wire

and qable'to protec% ex—
posed wire ox c¢able from
rodents)

Skin contact with ligquid B
during use in veterinary
medicine (dibutyltin

dilaurate - poultry anthel-
mintieg)
Inhalataiéen of dust or A'B

yapor anfl skin contact with
dust, solid ox liguid
during ¢leaning and main-
tenance of storage vessels
and during clean up of
accidental spills

R ~- Inhalation
B

ORGANHIC COMFPQUNDS

Local exhaust ventilation;
general dilution ventila-
tion; perseonal protective
equipment (gloves, goggles,
protective clothing)

General dilution ventila-
tion

Local exhaust ventilation;
general dilution ventila-—
tion; personal protective
equipment (gleves, goggles,
protective e¢lothing.
respiratory protective
devices)

~= Skin and eye contact xesulting
in loc¢alized irritation

Ingestion

o
i
H

—= 8kin contact resulting in
absozrptioen and subsequent

systemic poisoning
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