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The bhasic text of this document contains the draft technical standazrd
approved Dby the Joint Review Commititee of +the NIOGSH/0SHA Standards
Completion Program and ‘the supporting documentation Foxr the substance
VANADIUM V205 DUST.

The SCP drafit technical standards axe recommendations to the Department of

Labor for its consideration in rulemaking and have no legal status until
f£inal 1rules have been promulgated by that agency. This draft standard is

provided for your information only.

The References and Sources, Respirator Table Documentation and Use/Exposuze
and Control Documentation are +the working documents used by thé various SCP
working groups during the development of the draft technical standard and
sexrve as the technical foundation for the standazxd, The 013551flcatlon for
each substance and the regulatory statements were derived following a
decisien logic established foxr the various sections of the standard.
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{a) pefinitions. (1) "Permissible exposure" means exposure of employeas
te aixborne ceoncentrations of vanadium pentoxide dust not in ewncess of 0.5
milligrams pexr cuhie meter (mgs/M3) averaged over any 156-minute periocd
during an eéight-hour woxk shift, as stated in % 19%910.1000, Table Z-1.

(2) Mhetion lével" means one half of +the permissible exwposuze for
vanadium pentoxide dust.

(b} Exposure determination and measurxement. (1) Each employer whe has a
place of employment in which vanadium pentoxide dust is released into the
workplace aixr shall determine if any employee may be exposed to airborne
congentrations of vanadium pentoride dust at oxr above the action level.
The determination shall be made each time there is a change in production,
process, or ¢ontrél measures whidch could result in an indrease in =mirho¥ne
concentrations of vanadium pentoxide dust. :

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

(i} ZAny dinformation, observations, or calculations which may indicate
employee exposure Lo vanadium pentomide dust;

(ii)} Any measurements of vanalium pentonide dust taken;

(iii) Any employee vcomplaints of symptoms whieh may bea attributahle teo
exposure to vanadium pentoxide dust; and

{(iv}) Date of determination. wor¥ heing performed at the time, location
within work site, mname, and social secuxity number of each employee
considered.

(3) Tf the employer determines that any employee may be exposed to
vanadium pentoxide dust at oxr above the ac¢tion level, the exposure of the
amployee in each woxR operation who is believed to have the greatest
eyposure shall be measured. The ‘eXpOosSuUre measurement shall he
representative of thée maximum eight-hour time weighted average exposure of
the employee. .

(41 T£ the exposure measurement taken pursuant to paragraph (b) (3} of
this seciion reveals employee exposure to vanadium pentoxide dust at ox
above the ac¢tion level, the employer shall:

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

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

(5} If an employee exposure measurement reveals that an employee is
exposed to vanadium pentoxide dust at ox above thée action level, hut not
above +the pexmissible expesure, the expésure of that employee shall be
measured at least eveéry twd months. '

(6 1If =an employee exposure measurement reveals that an employee is
exposed to vanadium pentoxide dust above +the permissible exposure, the
employer shall:

(i) Measure the exposure monthly of the emplovee so ewxposed; and

(1ii) Institute <contrel weasures as required by paragraph (d) of this
section; and '

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

—iho: is found to be exposed to vanadium pentoxids dust above the permissible
exposure. The employee shall also he notified of the corrective action
being taken to reduce the exposure to at or helow the pexrmisgible egposure.

(7Y T£ tmo-consecutive employee exposure measurements taken at least one
week apart reveal that the employvee is exposed to vanadium penteoxide dust
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bhelow ‘the actioen level, +*hé employer may terminate measurement for the
emplovee.

(8) For purposes of this paragraph, employee exposure is that whlch would
occour .if the employee uere not using a respirator.

() Methods of measurement. 1) An employee's exposure shall bhe obtained
by any combination of shoxrt term samples which represents +the employee's
actual exposure averaged over the time periods appropriate to permissihle
exposure {(See Appendix B (IV) ¢Ff this sectionl.

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

Table 1
Concentration RBequired Accuracy
Above permissible exposure * 259
At or below permissible exposure
and above the action level + 35%
At oxr below the actioen lsvel + 502

{d) Compliance. {1} MNo empleoyee shall be exposed to vanadium pentoride
dust above the perm1551ble exposure as defined in paragraph (a)(1) of this
section,

(2) Employee exposures to airborne concentrations of vanadium pentoxide
dust shall be controlled to at o0r below the permissible exposure by
engineerxing and work practice controls: _ _

{i) Engineering and worRk practice controls shall be instituted to reduce

exposures to at or below the permissible enposure, enrcept to the entent
that such controls are net technically feasible.
(ii) Wherever engineering and worX practice contrxols are not sufficient

to reduce exposures to at or below the paermissible exposure, ‘they shall
nonetheléss be used to reduce exposure to the lowest levei feasible and
shall be supplemented by reéespirators in accordance with paragraph (d)(4) of
this section. _

€3> Engineering controls. _ When mechanical ventilation is used to
control exposure, measurements which demonstrate system effectivehess, for
¢xample, air velocity, =static pressure, or air velume, shall be made at
least every threeé months., Measurements of system effectiveness shall also
be made ‘within five days of any change in production, process, or control
which might result in an increase in airborne concentrations of vanadium
pentoxide dust. ' _ _

() Compliance with +the permissible exposure shall not be achieved by
the use of respirators eucept:

{i} DBuring the time pexiod nedessary +*o install or implement engineering
oY work pxactlce controls; or

(ii) In wozrk situations in which enginecering and work practice controls
are technic¢ally not feasible; or
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(iidi) To supplement engineering and work practice controls when such
controls fail to reduce airborne concentrations of vanadium pentoxide dust
to at 6r helou the permissible exposure; or

(iv) For operations which require entyy into tanks ox closed vessels; ox

(v) Tn emergencies, _

(53 Where respirators are needed and permitted under this paragzraph to
reduce enployee exposure, the employver shall select and provide the
appropriate respirator from Tahle 2 and shall ensuxe that the employvee uses
the respirator provided.

TﬁBLE 2 RESPIRATORY PROTECTION FOR VANADIUN PEHTOXIDE DUST

Particulate Concentration

25 mg/M3 or less A high efiiciéncy'paxticuléte filter respirator with a
full facepiece.
Any supplied—-air respirator with a Ffull facepiece, helmet
0or hood.
Any self-¢ontaindgd breathing apparatus with a full
facepiece.

70 mgs/M3 or less R pouwered alr-purifying respirator with a full facepiece
and a high efficieney particulate filter.
A Type C supplied-air respirator with a Ffull facepiece
operated in pressure-~demand or other positive pressure
meode or with a full facepiece, helmet or hood operated in
continuous—-flow mode.

=T s e e e e e e e s = e o e e e = s e e e we e e o m me e e e e e e

Greater than Self-contained breathing apparatus with a full facepiece

70 mgsMR ok operated in pressure—demand or other positive pressure
entry and mode.

esgape from e e TN
unknoewn A combination respirator which ingludes a Type € supplied -
concentrations air respirator with a full Ffacepiece cperated in pressure -~

demand ox other positive pressure or continuous~flow mode
and an auXiliary self-contained hreqthlng apparatus
operated in pressute~demand or other positive pressure mode,

Fire Fighting Selﬁ—contained hrgathing apparatus tith a_iull facepiece
oprerated in pressure-demand or other positive pressure
mode .

Escape R high efficiency partictilate filter respirator.

nny escape self-contained hxeathlng apparatus.
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(6} Respirators shall be approved by +the HMining Enfeorcement antd Safety
Administration (formerly Bureau of Mines) or hy the National Institute Ffor
Ocecupational Safety -and Health under the provisions of 30 CFR Part 117.

(73 The empleyer shall institute a respiratory protection program in
acgordance with % 1910.134(b), (d), (e), and C(F).

(el Fire  avd safety. The employer shall familiarize himself with %he
information contained in the Substancée Technical Guidelines (Appendirx B of
this section) for varadium pentoxide dust.

CE£) Personal . protedtive equipment. ¢1) Employers shall provide and
ensuxe that employees use impervious c¢lothing, gloves, face shields {eight~
inch minimum) and other appropriate protective c¢lothing necessary to
prevent xepeated or prolonged skin contact with vanadium pentoxide dusf.
Face shields shall comply with $ 1910.133¢ad(2),(a)(4), (a)(5}, and Cal(6).

(2} Employers shall ensuxe that c¢lothing contaminated with vanadium
pentoxide dust is placed in ¢losed containers for storage until it <can be
discarxded ox until +the employéxr provides <foxr +the removal of vanadium
pentexide duast From the clothing. If the clothing is to be laundered ox
othernise cleaned to rewove the vanadium pentoride dust, the employer Shall
inform the person performing the operation of the hazaxrdous vproperties of
vanadium pentoxnide dust.

(3) Employérs shall ensure that non-impervious clothing which becomes
contamlnated with vanadlum pentoxide dust Dbe remcved promptly and not
reworn until the vanadium pentoxide dust is removed from the clothing.

(4} Employers shall provide and ensure that employées use dust-resistant
safety gogyles (cup-~-cover type dust and splash safety goggles), uhich
comply with % 18710.133(a)(2)~(a)(6) ihere vanadium pentoxide dust may
vontact the ayes.

(g3 Spills__and disposal. In the event that vanadium pentoride dust is
spilled the employex shall immediately provide available ventilation and
then c¢lean up the spill. _

(h) Sanitation. {1) Enmployers shall ensure that employvees whose sKin
becomes contaminated with vanadium pentoxide dust promptly wash or shower
o remove any vanadium pentoxide dust from the skin.

{2} Employers shall ensure that emplovees do not eat.or_smake in areas
where vanadiwh pénteonide dust is handled, processed orx stored.
(33 Employers shall ensure that employees who handle vanadium pentoxide

dust wagsh their hands thoroughly with soap or mild detergent and water
before eating, smoking or using toilet facilities.

(i) Training and informatien. ¢1) Each empleover who has a workplace in
which vanadium pentoxide dust is present shall Kkeep a copy of this
regulatlon with Appendines A, B and € at the worRkplace. This material
shall be made readily available to affected employees.

(23 Each employer who has employees erposed to vanadium pentoxide dust
abhove the action level oxr employees who may have skin or eye contact  with
vanadium pentoxnide dust, or employees who work where a spill of vanadium
pentoxide dust may occur, shall annually:

(i) Inform affpcted employees of the information econtained in the

Substance Safety Data Sheet for vanadium pentoxide dust (Appeéndix A of this
segition);

(xi) Rdvise affected employees as to the signs and symptoms of exposure
to vanadium pentoride dust.
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¢iid) Instruct affecied employees to advise the embloyez of the
development of signs #nd symptoms of exposdure to vanadium pentonride dusﬁ
which are listed in Appendix A of the section: and

(iv) Provide training to ensure that employees understand the
precautions of safe use, emergency procedures, and the correct use of
protective equipment relative ¢ vanadium pentoxide dust. _

(j) Medical surveillance. (1) The ‘emplover shall provide medieal
procedures as reguired by this paragraph. A1l medical procedures shall he
performed by or under the supervision of a physician at no cost to the
employee,

(2} The employer shall make available +to each employee who is to be
exposed to vanadium pentoxide dust or airboine concentrations of vanadium
pentonide dust at or above the action level a medical examination which
shall include the following:

(i) A medical history anfl physical examination with ‘emphasis on the
Yungs and skin,

(ii) 147" = 17" chest roentgenocygram.

(iii) Forced wvital capacity (FVC) and forced expiratory volume-one
second (FEV (1 sSecond)) tests.

(3) The enmployer shall obtain from the physician, as a recoxd of the
examination, the following infoxmation: _

{i) A written opinion which confoxms with paragraph (3)(7) of %this
section. _ _

(i) 14" » 17" chest roentgenogram or a medié¢ally acceptable copy.

{1ii) N record of the results of the pulmonary Function testing.

{4) The employer shall make available +to each employee, exposed to
vanadium pentoride dust in excess of the action level at 12 months from the
fdate of the employee's first exposure, and at every 12 months of exposuze
in excess of the action level thereafter, a medical ewxamination which must
include the following:

(il A medical history and physical examination with emphasis on the
lungs and skin. 5

(ii) 1" x 17" chest roentgenocygram (only when dindicated by results of
pulmonary function testing, FVC and FEV (1 sec)).

(iii) Foxrced wvital ecapacity (FVE€) and £orced expiratory volume-one
sécond (FEV (1 secondl) tests.

(5} The enployer shall obtain dZrom the physician, as a recoxrd of the
periodic examination, the following information:

(i) R’ written opinion uwhic¢h conforms with paxagraph (3)(7) of this
section. _

{iiy 14" = 17" chest reentgenogram or a medically adceptable copy.

(iii) & record of the results of the pulmonary function testing.

(6) The employer shall provide to the examining physician the following
information: '

(i) R copy of this regulation with its Appendixes A, B, and ¢ for
vanadium pentoxide dust;

(ii} A description of the employee's duties as ‘they relate to his
exposure to vanadium pantoxide dust;

(iii)¥ A desgription of any pérsonal protéctive egquipment and reéespirators
regquired to be used;

(iv) The 1zxesults of any measurements, which may indicate the affected
enployee'’'s exposure;
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{v) The affecitsed amployee's anticipated exposure; and

{vi) Upon reguest of ‘the rphysician, any available information from
previous medical examination of the affected employee.

(73(i) The physician's written opinion shall be a signed statement by the
exanining physician spacifically stating: (i) Whethexr the ewmployeese has any
detected medical condition which would place the emplovee at increased risk
of materxial impairment of the employees's health £from exposure +to vanadium
pentoxide dust or would directly or indirectly aggravate any detected
medical condition;

(B) Any recommended limitations upon the employee's exposure to vanadium
pentoxide dust, including limitations upon the use of personal protective
eguipment and respirators;

(C) That the employee has besn informed by the physician of any detacted
medical conditions which regquire further medical examination or treatment.

(ii} The physician's written opinion shall not reveal specific¢ medical
findings or diagnoses unrelated to exwposure to vanadium peintoxkide dust.

(iii) The empleoyer &shall provide the employee with a <copy of the
physician's written eopinion.

(8) Mo enpleyee shall be exposed to vanadium pentoxide dust or airhorne
concentrations of vanadium pentowide dust in such a way as would put the
employee at increased risk of material impadirment of his health From such

exposuxe. This determination may be based on the physician's written
opinion. _
{5 The employer shall provide emergéncy anfd foellow-up medical

examinations and treatment for any employee dinjured through exposure to
vanadium pentoxide dust.

(10) IT£ the examining physician chooses to use alternative medical
examinations to those specified in pazagraphs (3)(2) and (4) of +this
section, the employer may accept such alternative medical surveillance
examinations as meeting the requirements of this parxt provided +that the
employer:

(i) Obtains a statement from the exanining physician setting forth the
alternative medical ‘examinations .and the zrationale for substitution and
evidence that they will be equally effective.

{ii) Infoxms each exposed employee of the faet that alternative medical
examihations to those requirxed in paragriphs (j)(2) or (4) of this secdtion
are te he made available. _

(11 I1If an employee refuses any required medigal examination, the
employer shall inform the employee of the possible health consequences o6F
such refusal and obtain a signed statement from the amployee indivating
that the employee understands +the risks dnvolved by refusing to bhe
examined. '

{123 No medieal procedure which would be performed pursuant to this
section need be performed if records of & previous such procedure performed
within the past si¥ moenths are acceptahle te the examining physician.

(R} Recoxdkeenlnq (1) Enxpogure determination. (i) The employer shall

—keep an accurate record of all determinations reguired to be made pursuant
to paragraph (hY¥(1) of this section. '

(ii) This record shall include the written determination reguired in
paragraph (b)(2) of +this seéction.

(iii) This record . shall be maintained until replaced by a more recent
recozxd.
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(2) Exposure_ _measurements. (i) The emplover shall keep an accurate
record of all weasurements taken to determine employee exposure to vanadiunm
pentoxride dust.

{ii) This record shall ihclude:

(R) The date of measurements;

(B? Operations involving exposure teo vanadium pentoride dust which are
being monitorxed;

(¢) Sampling and analytical_methods used and evidence of their agéuracy,
inceluding the method, results and date of ecalibration of sampling
eguipment; : :

(D) Mumbex, duration, and resulis of samples taken; and

(E7 Hanme, social security numbex and cxposure of the employee monitored.

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

(3} Hechanigal ventilation, (i} When mechanical ventilation is used as
an engineering control, the emplover shall maintain an accurate record of
the measurements demonstrating +the effectiveaness of such véntilation
reguired by paragraph (d)(3) of this section.

(ii) This record shall include:

(K} Date of measuremant;

(B} Type of measurement LHaken;

(C) Result of measurement.

(iii) These xecords shall be maintained for at least one year.

{4) Employee training and 1nform1t10n. (i) The employex shall Reep an
accurate zecord of all employee training and information required hy
paragraph (i) of this se€ection.

(ii) This record shall include:

{A) Date of training;

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

{C) Content ox s¢ope of training provided.

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

(5) Medical surveillance, (i) The employer shall keep an ag¢curate
record of employee medical surveillance required by paragraph (§) of this
section.

(ii) This record shall. iné¢lude:

{R) Results of tests required by paragraph (j)1(2) and (j)(4) of this
section anhd results of any tests conducted pursuant to paragraphs (§)tw) of
this section;

(B) BAny employee medical complaints relative t¢ exposure to vanadiunm
pentoxide dust;

(CY A copy of information provided to the physician pursuant to paragxaph
(33C6)Cii), (iii), (iv), (vI, and (vi) of this section.

{D} Physician's written opinion; and

(EY A signed statement of any refusal to be examined. _

(1iii) This recerd shall be maintained for the durstion and for five years

—after termination of the employment of the affected emploves.

(6) Acgess.  to_ records. (i) All records required to he waintained by
this section shall he made available upon reguest to authorized
representatives of the Assistant Secretary of Labor for Otcupational Safety
and Health and the Director of the HNational Institute for OCccupational
Safety and Health.
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(ii) Employvee ‘exrposure determination &and &xposure measurement records
required to be maintained by +this sectien shall be nade available to
employees and former employees and their designatai repraesentatives,

(iii) Empleyeée mediéal recvords required to be maintained by this section
shall be made availalble upon writteén reguest to a physician designated by
the employee or former emplovee.

(1) Enmployee observation of measurement. (1} The empleyer shall give
affected emplovees or their representatives an opportunity to obsexve any
measurement of employee exposure +to vanadium .pentoxide dust which is
conducted pursuant to this section.

{2) When obsexvation of mneasurement of employes axpoesure to vanadium
pentoxide dust requires entry inte an area where +the use of 'persqnal
protective devices, including respirators, is required, the observer shall
be provided with and reqguired to use such equipment and comply with all
other wdpplicahle safety procedures. _

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

{i) Receive an explanation of the measurement procedure.

(ii) Visually ©obsexrve all steps related %o +the measurement of the
airborne cdoncentration of vanadium pentoxide dust that are being performed
at the place of exposure; and

(iii) Record the results obtained.

NOTE: The 1n£ormat10n contained in the #£ollotling appendixes is advisoxry
in nature and is  mnet intended, by itselEf, to create any additional
obligations not othexuise imposed or detra¢t from any existing obligation.

APPENDIX A

SUBSTANCE SAFETY DATA SHEET
FOR VANADIUM PENTOXIDE DUST

T. SUBSTAKCE IDENTIFICATIDN
A, Substance: Vanadium pentoxide dust
B. Permissible Exposuré: 0.5 milligram of vanadium pentonide

dust per cubic meter of air (mgsM3) shall not be exceeded
during any £ifteen minute period of an eight-hour work shift.

C. Appearance and odozr: Yellow~orange powder or dark gray .
ecdorless Flalkes
IT. HEALTH HRZARD DATRA
. ays in whie¢h the chemlcal caffects voux body Vanadiun
pentoxlde dust can affect vour body if you inhale it or . if it
gomes in contact with vour eyes or sRkRin. It fmay alsée affect

your hedy if vou swallew it,
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Effects of Overexposure:

1. Short-term Exposuxe: Vanadium pentoxide dust may cause
izrxitation of the eyes, nose, throat and zrespiratory
tract. It may also cdause hronchitis with wheeming and
chest pain. A greenish discoloration of the tongue may
coour,

2. Long-term Exposure: After symptoms have oeccurred
folloming short-term exposure repeated exposure may
cause more severe symptoms of the same nature. In
addition, repeated  exposure may cause thronic
bronchitis. Rereated or prolonged exposure may alse
cause an allergiec skin .xash.

3. Reporting Signs and Symptoms: You should inform your

employer it ¥you develop any signs ox symptoms 'and
suspect that they arxe <caused by exposure to vanadiunm
pentoxide dust.

EMERGENCY FIRST AID PROCEDURES

K.

Eye Exposure: If vanadium pentoxide dust gets into your
eyes, wash your eyes impediately with laxrge amounts of waterz,
lifting the lower and upper lids ocgcasionally. T£f dzritation
persists after washing, get medical attention. Contact
lenses should not be worn when woxling with this chemical.

Skin Exposure: If vanadium péntoxride dust gets on vour skin,
promptly wash the contaminated skin using soap oxr mild
detergent and water. If vanadium pentoxide dusit penetrates
through your clothing, remove the clothing promptly and wash
the skin using soap or mild detergent and water. IE
irritation is present after wa shlng, get medical attention.

Breathing: If you or any other person breathes in large

amounts of vanadium pentoxide dust move ‘the exposed person to

fresh air at once. If hreathing Hhas stopped, perform
artificial respiration. Keep the affe¢ted person uwarm and at
rest. Get medical attention as soon as possible.

Swallowing: When vanadium pentoxide dust has been swsllowed,
get medical attention immediately. If medical attention is
net immediately available; get the person to vomit by having
him touch the batk of his throat with his finger or¥ by giving
him large amounts (one pint or moére) of warm salt water (two
tahlespoons-of salt per pint of water). Do mnot make &an
unconsciois person vomit.

Rescue: Move affected pexrsoen from the hazardous exposure.
If the exposed person has been overgome, notify someone else
and put inte effect the established emergency rescue
procedures. Do rnot become a gasualty vourself. Understdnd
your emergengy rescue procdedures and Know the locations of
the equipment bhefore the need arises.

RESPEIRATORS AHD PROTECTIVE CLOTHING

A.

Respirators: Respirators are mnot the best way to controld
expesure to vanadium pentoxide dust. You <¢an only Dbe
required to wear them for routine use if your employer- is in
the process of installing controls or control measures prove
inadequate.  You may be required to wear respirators for non-
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c.

routine activities or in emergencies. If respirators are

WOrn., they must have a 'Mining Enforcement and Safety

Administration (MESA) ox National Institute £or Oe¢cupational
Safety and Health (NI0SH) approval label. (0lder respirators
may have a Bureau of Mines approval label.) ¥For effective
protection, respirators must £it your face and head shugly.
Respiratexs should not he loosened o6xr removed in woxk

situations where there use is required. Tf vou experience
diffieulty breathing while tearing a réespirator, tell vour
employer. ' _

Protective Clothing: You must wear impervious clothing.,

gloves, face shield ox other appropriate protective ¢lothing
te prevent repeated or prolonged skin contact with vanadium
pentoxide dust. Replace or repair impervious clothing that

has developed leaks.

Eye Protection: You must wear dust-resistant safety gogyles
where vanadium pentoxride dust may contact vour eyes.

PRECAUTIONS FOR SAFE USE, HANDLING AND STORAGE

A.

KCCESS
A.

If your work ¢lothing may have bhecone contaminated with
vanadium pentoxide dust, you must change into uncontaminated
¢lothing before leaving the work premises.

You must promptly remove any non~-impervious c¢lothing that

hecomes contaminated with vanadium pentoride dust and this
clothing must not he reworn until theé vanadium pentoxide dust
is rewmoved fxowm the cldéthing.

If your sRin Dbecomes contaminated with vanadium pentoxide
dust, you must promptly wash or shower with soap or mild
detergent and water %o remove the vanadium pentoxide dust
from your skin.

tou must mnot eat or smoke in areas where vanadium pentoxide
dust is handled, processed or stored.

If you handle vanadium pentoxide dust, you must wash your
hands thoroughly with soap or mild detergent and water héfore
eating, smoking or using teilet facilities.

Ask. your supervisor where vanadium pentoxide dust is
inadvertently released in youx work area and for any
additional safety and health rules.

TO INFORMATION _

Each year your employer is reguired +o infoerm yvou of the
infermation contained in this Substance Safety Data Sheet for
vanadium pentoxide dust. In addition, your employer hust
instruct you in the safe use of vanadium pentoxide dust,
emergency procedures, and the correct use of protective
eguipment.

Your employexr is required to detexmine whethexr you are heing

exposed to. vanaddum pentoxide dust. You oY your
repzegentatiue have the right to observe emnployee exposure
measurements and to record the results obtained,. If vyoux

employer determines tlhat you are heing overexposed, he is
required to inform you of the enposure and of the actions
which are being taken to reduce your exposure.
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. Your employer 1is <reguired +to Keep records of exposure
determinations, exposure measurements, and medical
surveillance, Your employexr is required to make records of
exposure determinations and youxr expoOSuUre measurements
available +to pou or your yepresentative upon yvour regquest.
Your emplover is reduired to releéase your medical records

vour physigian upon your written reguest.

APPENDIX B

SUBSTANCE TECHHICAL GUIDELIMNES
FOR VANADIUM PENTOXIDE DUST
PHYSICAL AHD CHEMICAL DATA

R, Substance Identification
1. Synonyms: HNone
2. Formula: V205
3. Molecular wedight: 181.9
B. Physical Data i
T. Beiling pedint (760 mm Hg): 1750 C (3182 F) (decomposes)
2. Speeific gravity (watexr = 1): 3,38
3. Vapor density (air = 1 at hoiling point of
vanadium pentoxide dust): HNot applicable
4.  Melting point: 690 C (1274 T) _
5. Vapor pressure at 20 € (68 F): Essentially zers
6. Solubility in water, % hy weight at 20 ©C (48 F):
7. Evaporation rate (butyl acetate = 1): Not applicable
8. Appearance and Odoxr: Yellow-orange pouwder or dark

gray flakes with no odor
FIRE, EXPLOSION LMD REAGCTIVITY HARZARD DATR

A Firxe
1. Hot gombustible
B. React1v1ty
1. tonditions contributing +to instability: None
2, Incompatilbiilites: HNone.
3. Hamardous decomposition products: Hone.
&, Special precautions: None.
SPILL AND DISPCOSAL PROCEDURES
n. IFf vanadium pentoxide dust is spilled, the following steps
should be taken:
t. Ventilate area of gpill,
2. Collect spilled matexial in the most &onvenient and sate

manner for reclawmation, or for disposal in a secuied

sanitary landfill.

B. Pexrsons net wearing protective eguipment should be restricted

from areas of spllls until cleanup has been completed.
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Waste disposal methods: Vanadium pentoxide dust may be
dispeosed of in a sedured sanitary landfill.

MONITORENG AND MEASUYREMENT PROCEDURES

A,

EXPOSYRE ABOVE THE ACTION LEVEL: Measurements taken_iox the
purpese of determining employee exposure under +his section

are best ‘taken during periods of maximum expected airborne
concentrations of vanadium pentoxide dust. Each measurenment

should consist of a 15-minute sample oxr seéries of cohsecutive
samples totaling fifteenn (15} uwinutes in ‘the ewployee's
hreathing =zone (air that would most nearly represent that
inhaled hy the employes). R minimim of <three measurements
should be +taken on one work shift and the highest of all
measurements taken is @&@ good estimate o©of the enployee's

highest exposure for that shift. Sampling and analysés may
he performed by instruments such as detector tubes certified

by HIOSH under 42 CFR paxt 84, portable direct-reading

instruments, desimeters, or by collection of particulates

using a high efficiency membrane £ilter with subsequent
chemical analysis., The method of measurement must determine
the concentration of vanadium pentoxide dust to plus or minus
35%.

EXPOSURE ABOVE THE PERMISSIRLE EXPOSURE: The monitering and
measurements undex this segtion should be essentially +the
same as described ‘above. IMore than tlizee (3) wéasurements
should be taken duzing the work shift so that increassad
confidence may be dplaced in the judgement that the employee
has or hsas not, in fact, been exposed in excess of the
permissible limit. Samples should be collected as described
in paxasgraph IV, A. Labhoratories performing chemical
analyses should be accredited in Industrial Hygiene Chemistry
by the American Industrial Hygiene Association. The metheod
of measurement must determine the concentration of vanadium
pentoride dust to plus or minus 25%.

METHODS Methods meeting +these  accuracy requirements. are
available from the National Technical Information Sexvige, U.
3. Department of Cowmmerce, Springfield, Virginia 22161 undex
the title "NIOSH Analytical Methoeds for Set 0" (Order number
XEXXXXARKYK) .

QUALIFIED PERSONS: Since many of the duties relating to
employee protection are dependent on the results of
monitoring and measurinyg progédures, employers should assure
that the evaluation of employee exposures is perforwmed by =
compétent industrial hygienist or other technically gualified
person.

MISCELLANEQGUS PRECAUTIONS

A,

Employexrs should advise empleoyees of all areas and operations
where exposure to vanadium pentoxide dust c¢ould octur.

COMMON OPERATIONS.

Common

operations in which exposure to vanadium pentouide dust is

likely to occur are: During the mining and metallurgy of vanadium

ores;

during the c¢leaning of ash from oil-£iked burners; during the

manufacture of alloys 6f vanadium with iron, titanium, copper and
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aluminum; during the manufacture of specialty glasses; ceramics and
rprinting inks; during the cleaning and malntenance of ZFurnaces,
boilers., and ogas turbines fired hy vanadium—-containing fuels; and
during certain chemical syntheses.

APPENDIX € - MEDICRL SURVEILLANGE GUIDELINES

ROUTE OF ENTRY
Inhalation.
TOXICOLOGY
Vanadium pentoxide dust is a regpiratory and eve drritant. Sixteen

workers exposed to concentrations of dust (and 'possibly some -fume) in
excess of 0.5 mgsM3 with a mean particle size in the micron and submicron

range developed c¢onjunctivitis, mnasopharyngitis, hacking cough, fine
tales, and wheering; in 3 workers sxposed to the highest concentrations,
theée énset of symptoéums ceccuzred at the end of the £irst workRday. The

bronchospasti¢ element in the more seriously ill persisted for 48 hours
after removal from exposure; rales lasted for 3 to 7 days and in several

cases cough lasted for up +to 14 days. Emong those with aguta
intoxication there was increased severity of symptoms from .subseguent
exposures of lesser time and intensity. VUrirnary vanadium ewcretion was

detectable in 12 of the workers for periocds of up to 2 weels: vanadium in
the urine may bhe evidence of absoxrption and excretion of thls alement,
sihee vanadium is not ordlnarlly found in human urine. Workers exposed
to a mixture of ammonium metavanadate and vanadium pentoxide at
conceritrations neax 0.25 mgs/M3 developed green tongue, metallic¢ taste,
throat drritation, and c¢ough. Another report of 36 workers examined 8
vears after an acute xespiratory reaction Erom vanadium pentoxide

‘axposure 1ndloated that there was no evidence of either pneumocconiocsis ox

emphysema, although 6 still had bronechitis with rhonchi resembling asthna
and bouts of dyspnes. Two. volunteers exposed to a concentration of 1
mgs/t3 for 8 hours developed a persistent cough which lastaed for 8 days;
21 days after the original exnposure, reerposure fox B mrinutes to a heavy
¢loud of vanadium pentoxide dust oocurred and within 16 hours marked
cough developed: the followlng day. rales and expiratory wheezes uere
present throughout the entire lung field bhut pulmonary Zfunctions wsere
normal. Bubjects expesed te @& ¢oncentratioen of 0.2 mgs/M3 Ffor 8 hours
developed @ loose cough the Ffollouwing morning; others exposed for 8 hours
to 0.1 mg/M3 devéloped slight ¢ough with increased mucus which lasted 3
to 4 days. Both eyes and skin are irritated by the dust or by contact
with an agid solutien of vanadium pentoxide; eczematous lesions have
occurred and in 3 cases there was an allexrgic response <+to patch tests
with sodilim vanadate,

IIT. SIGNS AND SYMPTOMS

Eye drxzitation; green tongue, metallic taste; throat irritation, cough;
fine rales, wheezing, bronchitis, dyspnea; eczenma.
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SPECIAL TESTS

Vanadium in the urine may be evidence of absozption and egcretion of this

element, since vanadium is not orxdinarily found in human urine.

VI.

TREATMENT
Remove from enposure. Promptly £iush eyes with water and wash skin with
soap or mild deterdent and water. If swallowed =and the pexrson is
conseious, induce vomiting., Give artificial resuscitation if indicated.

Consideration should be given to hespitalization and observation for the
possible delayed onset of pulmonary edema.

SURVEILLANCE AND PREVENTIVE CONSIDERATIONS

A. GENERAL
Variadium pentoxide dust 1is a <respiratory and eye ixritant,
Increased sensitivity to respiratory effeats may zresult  from
subsequent exposures of Ilesser degrees. It is impoxtant that the
physician hecome familiax with plant operatiang c¢eonditions in which
exposure to vanadium pentoxide dust ocecurs. These with skin disesase

may not tolerxate the uwearing of protective cloithing and ‘those with
chronic respiratory disease may net tolerate the wearing of negative
pressure respirators.

B. PREPLACEMENT

The iollouing medical proceduxres must he made available to each
employee who is exrposed to vanadium pentoxride dust:

1. A complete history and physical esxamination —= The purpose is
to détect preewisting conditiens that might place the exposad
employee at increased risk, and to estahlish a bhaseline for
futuxe health monitering. Examination of the respiratory
system should be stressed. The skin should be exramined for
evidence of chronic disorders.

Z2. t4" g 17" chest roentgenogram —- Vanadium péntoxide dust may
cause respiratory impairment. Surveilllance of the lungs is
indicdateéd. :

3. FVC and FEV (1 séc¢) -- Vanadium pentonide dust is reported of
to vause asthmatice—31ike symptoms. Periodic surveillance is
indicated.

c. PERTODIC EYXAMIMARTIONS

The above medical examinatiens are to bhe repeated on an annual hasis
except that an x~ray is reguired only when indicated by pulmonary
functien testing.
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REFERENCES AND SOURCES
VLIHADIUM PENTOXIDE DUST

19t0.932
Personal Pzotective Equipment, and, (h)Y Sanitation
Eye! Sjobexy, S. G., "Health Hazards in the Production and

Handling of Vanadium Pentoxide;"™ "Industrial Hygiene and
Occupational Medicine," 3, 631, 19517; Hygienic Guide
Series, American Industrial Hygiene Asscociztion; Grant.
"Toxicology of the Eye;" San, "Danhgsrous Properties of
Industrial Materials®

Skin: Sjocbexg, S. G., "Health Hazards in the Productien and
Handling of Vanadium Fentoxide;" "Industrial Hygiene and
Occupational Medicine,"™ 3, 631, 1951; Patty, "Industrial
Hygiene and Toxicology;™ Browning, "Toxicology of Industrial
Metals;™ Hunter, "The Diseases of Qccupations;" Stauden,
'"Ki;kﬂothmex Engyclopedia of Chemical Technology®

Ingestion: International Labour O0ffice, "Encyclopedia of Occupa-
tional Health and Safety;"™ Browning, "Toxicology of
Industrial Metals;" Stauden; "Kirk-Othmer Encyclopedia of
Chemical Technology;" Patty, "Industrial Hygiene and

Toricology;" Fairhall, "Industrial Toxicology:" Elkins,
"The Cheinistry of Industrial Towxicologyp™
COMMENTS _
Eye — Classification: 6
output statement numbers: 12
Exceptions: NHone

It appears the only symptom vanadium dust has on the aye
is an irritation of the conjunectiva, ranging from slight,
according to Sioherg. to severe irritation, according to
the Hygienic Guide Series.

Grant states that vanadium pentoxide is “the only
vanadium compound Ffor which occular disturbances have been
reported. The dust causes 4 sensation of bu¥ning and
frritation of the eyes, and signs of conjunctivitis.™
Local effects have also been observed on the eves of rabbits.

Sax notes that recent toxlcologlcal reperts restricet
the hazards of vanadium pentoxide to the conjunctivae and
respirato¥ry systen.

Begause of the moderate eyve effeots of vanadium pentoxide
gust, it is concluded that a c¢lassification of 6 is
appropriate.

Skin - Classification: 4]

Output statement numbers: 2, 7a, 17g, 17i, 20a
Excentions: NHone

Sjoberg reportis skin diseases Ffrom vanadiunm pentoxide dust
which are characterized by papular eruptions on the face,
the hands and the hacks of the feet.

A more detailed report from Patty says that "Sjobarg
found 9 cases o0f s¥in diseages among 36 exposed individuals.
Erxuptions of the face showed highest prevalence (7 cases),
in which papules or dry seboxrhealike patches occurred in
chin and cheeks and around the edges of the face mask,.



-

o,

1

NIOSH/0SHA Draft Technical Standard
and Supporting Documentation for VANADTUM V205 DUST

Four cases showed eruptions on the hands, usually between the
fingexs; some eruptions occurred on the wrists, legs and
dorsum of the feet."” He cites another scurce which indicates
MV205 in . . . 0.8% seolutdiens . . . zepresenting approeximately
saturated solutions, do not ixritate the shin.

Browning also states that vanadium pentoxide dust is
a skin irritant.

Hunter vonsiders that centact mist be prevented to
the extent that "meéen handling vanadium pentoxide in ¢hemical
works must bhe protected hy means of a polyvinyl chloride
air—-fed pressure suit.”

Vanadium pentoxide has a hoiling vpoint of 1750 ¢ and a
melting point of 690 C. Iis vapor pressure is essentially
wero at 20 C. It appears as a yellow-ocrange poudexr or daxk
gray Flakes. Soelubility in watex is given as being in the
range of 0.05 - 0.1% by various socurces.

The various souxrces give a somewhat incomplete and
inconsistent "picture" in regards to the local effects of
the substance. Howeéver, if the report is accepted that
an essentially saturated agueous solution does not irritate
the skRin, then it must he concluded that the solid causes
skin lesions only where there is a rubhing action betueen
¢lothing and the skin or between different patches of skin.
This c¢onclusion is supported by Sioberg's report that
effects ccourtred around tlie edges of the fage mask, hetieen
the fingers, et¢. To prevent such effscts, it is congluded
sufficient to asgign the dust a classification of 6.
Statewmant 5b is not considered to he warranted for
vanadium pentoxide dust.

Ingestion - Classificationt 6

gutput statament numbers: 19, 20a

Exceptions: Hone
Acoording to the ILO, "erperience has shown that only
vanadium oxides, and in particular, the pentoxide and its
derivative (ammonium meta vanadate) cause harmful effeats
in man.” The major toriec sfféct, houever, secems to ke
respiratory, zathex than by ingestion. _

In industry, Browning says that the toxic effecis of
vanadium coeur mainly through inhalation, though from =
lesser extent "from ingestion of the pentoride, sulphate
or mixed vanadium dust.™ '

Stauden notes that "much of the vanadium taken by
meuth is excreted and there appears to be no cumulative
effect, provided the daily tolerance is not exceeded.”

Fairhall, however, states emphatically that “therxe is
ne question. but that vanadium compound are toxic, even such
substances as the ¢rude ore shouwing striling toxric effects
on exyposure to the dust.™ Most reports, however, associate
exposure to the dust with respiratory diseases indicating
that systemic intoxrication is the result of dust inhalation
rather than direct ingestion.

The ILO also indicates that the tongue "may present
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a greenish discoloration and also the cigarette ends
of vanadium wor¥ers may shou a greenish color, resulting
from chemical intexactions.™ The ILO points out that this
coloxr “is probably evidence of exposure, rather than of
intoxication.”

Elkins states that "only Wyeis found some evidence
of systemic intoxication,. Pielsticker states that chronic
vanadium poisoning has not heen established, and Massmann
and Opitz do fiot c¢onsider vanadium compounds a serious
industrial hazard.m

Patty reports "dietary V205 . . . is toxic at 100 ppm
vanadium to rats Ffed the c¢asein (suboptimal, systhetic) diet,
whersas it required 1000 ppm vanadium in the optimal diet (Purin:

chou) to produce definite s5igns of toxicity. only at 2000

pem vanadium, however, did deaths occur from dietary VZo5. V205
was ingsested for a lifetime, 2.5 years, by rats and dogs

at levels of 10 and 100 ppm vanadium wuith no significant change

in any &f the crxiteria measured, éxcept-for reduced hair
cystine values."
3 classifications of 6§ iy concluded to he
appropriate.
SUBSTANCE TECHHICAL_GUIDELIHES

The zeferences c¢ited for this document inelude:

Foote Mineral Co., Material Safety Data Sheet (Foote)

Kerr - McGree Chemical Coxp., Techni¢al Data Sheet Bulletin 1810 and
Material Safety Data Sheet (KNG) '

Kirk - Othmer, "Enc¢yclopedia of Chemical Technology," 2nd edition.

I.

IT.

Vel,

21, p. 157 - 180 (K-0)

"Lange's Handbook of Chemistry," 11th edition (Lange}
Stauffer Chemical Co., "Vanadium - Sulfuric Acid Catalyst” (Stauffer)
Sources of data items used:

R.

EON O S WE @ WmE W W

Synonymg ADL

Formula: KNG

Moleciular weight: EHG

Boiling point: HHMG

Specific gravity: Foote, KHG

Vapor density: Not applicable

Melting point: KNG

Vapor presgsuzre-: ADL.

Solubility in water: K-0

Evaporation rate: Not applicalle
Appearance and odor: Foote

Flash point: Mot applicable _
Autoignition temperature: Not applicable
Flammable limits: Not applicable
Extinguishing media: ADL

Special fire f£ighting procedurées: Stauffer
Unusual fire and axplosion hazarxds: KHG
Conditions contributing to instability: ADL
Incompatibilitiesy HNone

Hazardous decomposition products: Stauffer
Special precautions: Hone
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IIT. A. Steps if released or spilled: Foote, KMG
c. Waste disposal method: ADL

V. Miscellaneous precautions: KMG, Foote

vI. Common operations: KEME&, E-0

USE/EXPOSURE AND CONTROL DOCUMENT
References used in the preparation of this document include:

Browning, E., "Toxicity of Industrial Metals,” Butterworth and Co., Ltd.,

Znd edition., 1%69 (Brouwning Metals)

Considine, D. M., "Chemical and Process Technology Encyclopedia,” Me¢Graw Hill,

1874 (Considine)
International Labour Qffice, "Encyclopedia of Occupational Health and
safety," 1972 (ILO) ”
Johnstone, S. J. and Jehnstone, M. G., "Minerals for the Chemical and Allisd
Industries,” John Wiley and Sons, Inc., 1961 (Johnstone)
Kirk, R. and Othemr, D., "Encyclopedia of Chemical Technology," Interscience
Publishers, 2nd edition, 1972 (K-~0)
"Minetal Facts and Problems,™ U. §. Department of theé Interior, Staff,
"Bureau of Mines Bulletin 650, 1970 (Mineral Facts)
Patty, F. A., "Industrial Hygien&g and Toricology," Vel. II, Interscience
Publishexs, 1862 (Patty) _
"Vanadium Pentoxide." Hazaxd Process Index, Hazard Entry No. 198, NIOSH
HSM-09~73-62 (HPI)
"Yanadium Sulfurie Reid Gatalyst."™ PFroduction Safety Information, Stauffer
~ Chemical Company (Stauffer)
Williams, N., "Vanadium Poisoning £rom Cleaning 0il-Fired B&ilers,"
British Journal of Industrial Medicine, 9, p. 50 — 55, 1052 (Williams)
Wyers, H., "Some Toui¢ Effects of Vanadium Pentoxide,” British Journal
of Industrial Medicine., 3, p. 177 ~ 182, 1946 (Wyers)

References for Specific Use/Exposure

Browning Metals, Williams

Considine, Mineral Facts, Patty

Considine, HPI, Johnstone, Wyers

Considine, HPI, ILO, K-D

HPX, Johnstone

HPI * K"Q

K-0 '

K-0

Considine, ¥-0

Johnstone, Mineral Facts, Patty

References for Specific Control Methods

1. TL0, Stauffex, Williams

ILO was the. reférende used in numbérs 2 - 10 of the Specific Control
Methods.

O I P W N -

—
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RESPFIRATCR TABLE DOCUMENTATIOM
SUBSTANCE: Vanadium pentoxide dust
D. 0. L. STANDARD: 0.5 mgs/M3 shall not be exceeded
Eye Irritation Level: According to Grant, vanadium pentoride dust "causes

a sensation of burning and irritation of the eves, and signs of
cenjunctivitis . . .7 The eye ixritation is accompanied by vYirritation
nose and throat., The respiratory irritation oceurs at louex gongen-
tration than doés the ocular irritation. The loval effects on the
eye have alsc beeh observed in rabbits." The Documentation of TLV's stz
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that "Gulko referred to eye and bronchial irxritation from exposure at
0.5 to 2.2 mgsM3."
IBLHE: 70 mgsM3

Basis for IDLH Value} This IDLH is based upon the report in the Documenta-
tion of TLV's that "vanadium pentoxide dust at goncentrations of
70 mgsM3 is fatal to animals within a few hours."™ The Hygienic
Guides state that “zrabbits su¢cumb from edema of luhgs with atr
concentrations of 200 mgr-M3 (V205) after one seven—hour exposure."

Gther Toxicological Information: The AIHA Hygienic Guides state that
vanadium pentoxide is "moderately hazardous fox both acute and
chronic exposures. Effects are chiefly severe irritation of the
eyes; throat, and respiratory tract xesulting in coenjunctivitis,
nasal cataxxh,_irritation of throat (atrephic pharyngitis),
bronchopneumonia and mild ¢hronic bronchitis. Eczematous lesions
of the skin and discolorxation of the tongué may alse occur. Prognosis
is favoxrable., <Chief gvomplications are glight to moderate chroniec
changes in mucous membranes ¢f the respixatory tract (phazynu),
pneumonitis, and allerxgy. Questionable fibrosis and emphysema has
heen reported after exposure of several years. . . (The) atmospheric
concentration immediately hazaxdous to life (is) unknown for man.
Rabbits succumb from edema of lungs with air concentrations of _
200 mgsM3 (V205) after one seven-hour exposure." Recceording te Patty,
the actual concentxzation was 205 mgsM3 V205 dust.

The Documentation of TLV's states that "vanadium is unguéstion—
ably poisonous to all animals in any but very Small doses, no matter
how it is administered, according to Hudsen. The pentavalent
compounds, such as V205 and vanadates, are more ‘towic than other
foxrms , . . Vanadium pentoxide dust at concentrations of 70
wg/M3 is fatal te animals within a few hours. (The NIOSH Toxic Sub-—
stances List gives a rat LCLO of 70 mgsM3 foxr a 2~hour exposuxe).

Mihen inhaled, the chief effects of vanadium pentoxide are
on the reéspiratory passages. Tracheitis, bronchitis, emphysema, pul-
monary edema, or bhronchial pheumonia may be observed, but no specific
chrxemie lung lesions have been described
' "Threshold limits of 0.5 mgsM3 aixr for vanadium pentoxide dust,
and 0.1 mgsM3 for the pentoxide as a fume, were suggested by
Roshein. on the bhasis of limited animal studies made in reference to
animal exposures. These values were subseguently incorpecrated in the
USSR list of permissiblie concentratioens. Exténsive studies by Stokinge:
and c¢o-wor¥ers with animals, using vanadium perntoxide dust at the
recomnmended limit at respirable particle sizes, substantiated the
recommendation of Roschin f£or V205 dust with regard to lack of
systemic or localized effeect in the lung.

"Zenz and Berg, in studying the effects of exposure to V205
dust in f£ive human volunteers, found severe upper respiratoxry
tract izxritation in the form of persistent productive cough at an
average contentration of 0.2 mgs/M3 duxing a single eight-hour exposure.
Ho systeimic complaints were evident. Exposure of two previously
unexposed volunteexrs at a level of 0.1 mg/M3 was still productive
of a delayed c¢ough and increased wucits. The authors concluded that
the recommended TLV of 0.5 mgsM3 should he revised. Hudson also
considered the 0.5 mg/M3 level too high for V205 dust."
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USE/EXPOSURE AND CONTROL DOCUMENT
VANEDIUM PENTOXIDE DUST

Principal Route
of Entry

Uses/FERposure
Inhalation of dust and

sRkin contact with dust
during cleaning and

mainteénance of fuxnaces,
hoilers and gas turbines
fized by fuels (grude

oll) containing vanadiunm.

Puring the burnaing of

the fuel the vanadium
oridizes to V205 and is
deposited on the inside

of the boilers or furnaces
and on the outside

of the heat exchanger tubes
of gas turbines.

Inhalation of dust during

mining and processing

of vanadium ores contain-
ing V205 (nilling., grind-
ing, crushing)

Inhalation of dust and

skin contact with dust
during manufacture and
progessing of V205 (ex-
tragtion from ore, ex-
traction f£rxom soot
deposits in furnaces and
cil bhurning linhexs, exirac-
tion frowm slag in produc-
tion of ferrovanadium,
chemically - by calcining
anmonium metavandate). The
V205 is marked in three
grades: fused technical
oxide, air dried technical
and air dried C.P.

Inhalation of dust during
use as & catalyst (manu-
facture of ¢atalyst com-
ponent, use of catalyst,
¢leaning and recharging

of spent catalyst, siewving
of dust from péallets).
Thesé vatalysts are used in

i,8

Currently Used

Control Metheds
Looal exhaust ventilation;
personal protective eguip-
nent (goggles, gloves,.
leng~sleaved c¢lothing,
respirator protective
device)

Tocal exhaust ventilation;

process enclosure - if

possible, personal protec-—

tive eguipment (goggles,
raspiratoxry protective
devices)

Local exhaust ventilation;

precess enclosure — if
possible, personal protec~
tive equipment {goggles,
réspiratory protective
flevices)

Local ewmhaust ventilation;
rrocess enclosure - if
possible, persornal proted-—
tive eguipment (goggles,
respiratory protective
devices)
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the preparation of oxrganic and
inorganic compounds -~

sulfur trioxide, phthalie
anhydride, maleic acid,
anthraguinonse, sulfuric

acid; acetaldehyde, oxaligc

acid. V205 catalysts

are used mainly in
oxidation processes.

Inhalation of dust during
use in ¢hemical synthesis
{basic material in the
preparation of vanadium
compounds - vanadyl sulfate,
vanadyl ¢hloride, sodium
metavandate)}

Inhalation of dust during

uge in the manufacture of

ultraviclet filter glass
(£ilters out ultra—

violet rays to prevent ultra-
violet radiation eye injury

and to prevent fading of

fabrics -~ used especially
in steore windows)

Inhalation of dust during
use in the manufacture of
afterburners foxr automobiles
(device to oxidize the
hydrocarbons in exhaust

gases - the V205 catalyzes

the oxidation process)

Inhalation of dust during

use in the texwtile (catalyzes
oxidation of aniline to give
hlack dyes of great inten-
sity) and printing industries
(catalyzes Fformation of
resinous Dblack pigments From
tar oils)

Inhalation of dust during

use in the ceramics industxy
{small amounts are used in
ceramic pigments - conbired
with other substances such as
zirconium, lead, =zing, silica,
tin, ete. to produge dif-

Local exhaust ventilation;
process enclosure = if
possible, personal protec-—
tive equipment (goggles,
respiratory protec¢tive
devices)

Local exhaust ventilation;
process eng¢losure - if
possible, pexsonal protec-
tive equipment (goggles,
respiratory protective
devices)

Logal esxhaust ventilation:
process enclosure — if
possihle, personal protes-—
tive eguipment (gougles,

‘respiratory protective

devices)

Local exhaust ventilation

Local exhaust ventilation;
Preocess enclosuxea
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ferent goelors)

Inhalation of dust during R Local exhaust ventilation:
use as & component of brocess enclosure

special steels (elsctric

furnace steels, welding rods,
permanent magnets)

A =~ Inhalation

B -— Skin and eye contact resulting
in loealized irritation

C —— Ingestion _

D -~ SRkin contact resulting in

abseorption and subseguent
systemic poisoning
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