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TAM 3537
ASBESTOS LN AIR
ARZA AND PTISONAL MCNITCRING

-

.o
ambe

JRINCIZLE

Asbestos in air i3 collactad and detarmized by drawing air through a mamihrzze
filtar 5y 3eans of a Saciary powerad perscnal sampling pump. “he filzar is
then =ransgiormed,by chemical treatmens, from an opaque solld cembrane 25 a
transparent Jptically hoacgezecus gal. TRe fibers are sizad and couznzed usizg
¢ phase-contrase mercacope at 400-450X zagnificacions.

SRECISICH AND TIME RTOUIRED

A, Coeffizisgmc of variaticn determictad ip reference is 1§.2, which izcludas
expi;;-nccd i nocu-experienced councaers.,

3. Tota anslysis tize r-quiznd‘for one sample (does 3ot faclude sampla
collmeszion) is 1.2 hours, zad for eight sampies is 8.3 hours.

ZcoNemres

A, Standard operacor Zizas C3 2axe & single decerminacisa 1as 10t bSeen sec.

3. Cost of zacerial fcr a sizgle dacerminacica is $0.90.

REBTTITNCT

JSPH/NTIOSE membrane filter aschod £3T eveluating airhor=a asbestos fibaers,
JIVISICN OF TRAINING, T. S, JEPT. OF HEW, CINCINNATI, CBIO (1374).

Egﬂ!?ﬁ!Hf AND MATZRTAL SPECIFICATION

A. Sampling Squisment

1. MSA portable perscmal vacuux pump or equivalent ~ Mize Safecy
Appliancs Company, Piztsburg, Pa.
Spacifications - Able to cperata up o 8 hours at a comstant flow race
of at lesatc 1,7 lizars per =zinute against a crssisctance
of 15.2 cancineters of waCer Teasurxd at tle puxp inlec.

2. Laboratory cubiag, plastic or equivalent with § =illizezer hore and 30
csttinscers locg.

3. Eiséning elip spring to monizor persounsl, Johz T. MeCuirs Company,
Pavtuckss, R.I.

4, Threa piace filzaer acaniZor cassetts, Millipore Corperatiocn; Cat. No.
8937AD. praloaded cassettes.

5. Callulose sealing band, Mines Safaecy Appliance Compasy.
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IIUTTMENT AND MATEATAL SPECITICATION (CINTD.)

Al

SimBlizg Ecuismenc (Coactd.)

J.30u 3N plaiz waite cellulzse escer 2embraze filter, Milliporve Corp.,
at. No. 3CWP937C0.

Qusg Calibracica Sguicment

L. Tubipg=co=filssr 300413T cassetfle adaptor, Millijore Corp.
2. L3C0=-ml., bubblae dusscte, Cat. No. LG4L130, Lab Glass, Iac.
3.7 Stepvatch, graduated iz 0.5 seconds, A, H. Thomas Ccmpany.
3, —5C0=-nl glass Seaxar

Soap sciuticz - 2 3l Ivory disawastisg lijuid or equivalent ia 400 =l.

L,;E;auuc: and Lc=3 dvuoptiz zizroscepe with Sizccular haad or agquivalent.

2. 13 X Zuygecian eve places or equivalent.

3. T“Bausca and Lemb PR-27 ribbonefilazent L{llumizator (praferably duile
—3i2 and having provisions for adiuscizg light intamsity) or eguivalenc.
T Specificacious - Musz ocbtair Xoehler illuminacion, in Appendix 3.

4. A porton reticle or equivalent.

echanical scage.

6. Abbe or Zernika condenser fizted with phase rizng (or Zeine) with a
numerical apercura (M.A.) equal ©a or gresater than the N.A. of the

-objecszive or equivalaent.

7. 40-45X (N.A. Q.65 + 0.75) positive phase contrast achrcmatic objective.
8. 7Ph11.-:1n3 cancaring talescopa or Sertrand lens.

9. Stage micromater with 0.JLM subdivisions.

Filrer Mounting Scuipmanc

1. 2.5 x 7.5 ez glass miczoscope slides.
2. #1 1/2 (0.1N%) thickness cover slip.

3. £#10 curved blade scalper or equipment.

4. Twaezers

bup 09040388
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UTTMENT AND MATERZAL SPECITICATION (CONTD.)

= : -3 -

3. _Lena zissue

I

- 6. Glaas zod or equivalemt

. :ﬁh-;:cn 3alsan Boesle

1. Dizachyl ?ushaiaca (Reagent Grade)
2. _Diethyl czalats (Reagent Grads)

~ ¥cunrisg Solutiss Prevaration

Add 5 =zl dizechyl phthalate to § =zl diechyl oxalata {= a Whsazon 3alsam
Joceis. Add 0.5 grams of zuc up cembrane filzar macerial. The soiution
i3 ready Sor use afser 24 hwours. Stir solution the first Rour. The
corzal shelf 1ife i3 6 months,

he 2Lcrescope Lzage 22y e Sfurizer projected o atld csuaziag.
Nuzerous pralaction devices are available, howvever, Old Hizzory
sses & te.evision aethod 2avizg a crinocular miczoscope
cambined wicth s Milliporve 7 MC alevisisa caznera azd =oai:zor.
The unic i3 sanufaztuzed %y Millizoze Corporacican., Bedford,
Yassaczusecss OL73Q.

I
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~ABORATORY SECTION

1.

TII.

e
Vemas

APPLICANTLITY

This :.:gbd has be-ﬁ successfully appliied 22 ssbesctos {n air usizmg a 37

.onm

2illizeore (0.3 aicrom) filzar anc 2 small Hattery operacad persozal samnling

ump at a2 flcw race of 1.0 %3 2,5 liters per miauca fov tize pericds of 1§
to 150 Iizutas ac concencTacions of L o 20 fibers psr cubic csuci=natar.

The optizum sampling tize is reached when Zhe sampls has 1 £3 § fiSers jer
counting field.

LNUSUAL SAFETY PRECADTIONS

A. Wear vubber gicves and splash p720f gogglas waile aixing dizecayl pzchalace

acd diecayl oxalace.

Ceagencs away Ircm neat and oper Ilazme. THaey ars fSlammaple.

C. Avoid zcaciact of reagencs with zhe skiz. Fask skin vith scap acd water if

contact sccurs.

SAMPLING TIME

o The dpcimum sample tize {3 decermined frca:

3

a. Cptizum fiter comcezmtration of 2 3 10 fibers jper cm” sr l-5 fiders

eT Ifilald.

RS

b. Cptimm flow race of 1 2o 2.5 lizer ser =zinuta.

A, Filczer Ioscallacion and Sasoling

L. i@;lib:a:n the porsable peargoval wvacusum pump (Appendix A).

2. Saparats ths filter cassecte and izstall oce filzer pad and 0.3 alczonm
fLltar at the base of the pump inlet side of cassetcte.

3. Aseemble tie caesatte and place a damp callulose band aroucd ths
caseecta, izsuring that the two sections sre joized without laakags.

4, Allow the cellulose band to dry.

5. Coupact a charged calibraced ;ump (change the pump bactery for 15 hours
“oun '"High" oms day prior o use) Co cha filcer side of the cassette Wit

cubtzg.

6. Ramove the Cop eection of the cissetta CC expose the filter.

7. a. For srea sampling, coccect the pump and £ilter to a ring stand or
B buggy. PDosizion zha cassecte so chat the cpen ead s facizg dowm.

b. For persosal samplizng, fascen the puap to the worker's belt and
fasten the cassects o cthe lapel or shirt front (as closs to Ila
_ facs as practical). Pcosition che cassecte so chat the cpen end

=< i3 facing dowm.

DUP 0904090
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19.

11.

3. Snap?izx:un=i:g .

L.

5.

6.

9.

C. Sazpl

1.
2.

are she pump and Tecsrd!

2. Scart :*-a

T Flow raca

The workaers zamae for ;erscmal samplizg
Area locaticn

Trpe of work beizg dons

Tilzer auxter

T77e of sacple (ascestcs cn alr, es:.

heck he Pu=p periodically during samplizg for propar operatisz aad
f;aw Tate.

S:op che punp gt cne end of the tasc period and Tecoard zhe scop ctiza.

Replace cls ézzlu::n zop and plug.

C-eta all ::un: =g squizsent.

Apply 8 :uall d*cp of acuntizg sciusion, usizg a glaas zod, onzo he

cencer of a4 clean u;:::n:cp. siide.

Spr-ld thae Touncing meaia {2t a triangular shape, the size of wkizn
et =

will coincide with the dizensiocns (oue-eightd of the sample f:ilzer
iﬁffaca) of 2h £ilzer wadge %o be cuz fzza tha sacpie filtar,

S-pxrt:. cha niddln and boztom sectiszs of zhe filter casseZze %o
-:pnl- cha lllpll £4lzar.

Cut a triangular wvedge frez zhe sacple £ilsar center €2 the cucer edze
Tith a scalpel. (The eizae of the vedge should be L/8 of the filzer susiace.)

Crasp the filter wadgse, with tweezars, at the outer edge portion and

?lace the vedge, sanpled side up, upon the Bounting zadium on the
:Lc:oncopo slide.

Placs a clean cover slip, using tweszers, oz che sample filzer wedge

(once this contact has beez =ads, do 20t repositics the cover slip).

The sample vedge will become cransparant aftar 15 minuces. £ cloudy,

Lt nny be nc:.sllty to prass gently om tihs cover slip.

Read the szmple withia one day after souncing.

ing and Siricg

Cilibrace :hd—iic:o-copc {Appendix B and C)

Bisce che microscope slide om :he =echanicsl scage and posi:iiza the
csncer of the wadge uccer zie 10 X cbjective lezs. Fccus,

3\“ Hh }
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(CONTD.)

C. Samole Couneizg acd Sizis (lemzde

“hange 0 zne 40-45 T shHiective and fccus.,
Achieve comparazple Tesulzg:

Count Zandom fislds £rza zune end 2f *he wedge and > SgTess along
& raaical lizs co tha otaer ezd.

Selsct e field of viaw without lsokizg thrsugh tha aisrsscspe
syepiece Zo eliz=:nace unconscisusly seiecciag "EBeavy' oz "Ligzac!
areas.

= L{ze only SiLers wizh a length £o widil zatio greater Ilan or
squal 3z 3:1.

Csunc coly filsers greacer Inan 5 TizTtTmeczars in lengesh.

s. wtan an agglcmaraia (mass oI zacarial) zovers a significzanc porzienm
af the Zie’d of viaw (apprax. 1,6 or greater) raiecz tie field azd
select amocaer (<o 2ot inzludae if iz zhs cuzmoer of flalds zsunced).

Zsung bundles of fibers as one fiber unless 30th ends of a fider
Srossisg anocher cad be clearly resoived.

2 fibars chat cocss eitler ane or cwo sides cf che couznzing field,
he £3llowing procedurs is used 22 cbtaiz a rapresenzacive COURS.
I3t selec:t:

The left and bocrs=om sices and

Ths upper and lover lef:t zorzers are used as decision eids.

(IR LX)

1)

Then csunt any fiber greacer tham 5 zicTcmeters i3 lermgsh, but
only 1f the fibaers

= Lia enciraly within the counzizg azea or

- Crosses the lefs or bottom sides, oF

- Crosses the upper or lower left corzars, or
~ Crosses both the Zop and bectym sides.

Rejecs and do got count all ozhaer fibers.

-~ Rafar to Figures le§ in Appendix D,

J. Count 2s 2any fields as necsssazy to yiald s zocal of a2t least 100
fibers.

Exceaption

- Count at leasc 20 Zields avean if you csunt 2ore t2an 100 fibers.
~ Stop at 100 fields evez i5 you have ot veaciiad 100 fizers.

pue 0904092
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3'smk Semple

%o ALzh esch zaw caczh (130 per package) of filsers, read 4 urused

Aizborne asbasccs fiber coucencration is calculatad fzom zhe formula:

Cw ,E?—Bzv (W)
&A) (Ug)

';hs:.f:

C = Aizbeorme fiker comcancrasion in fiders > 5/.5: ser :::3

T e Aantlg. fiber count iz fibers) 5/.:1 par fiald

3 = Average fiter ccuzt of slank in fibars S A per flald

¥ = 855 =~ far 37=m dizmecer filtar

A « TFax of the Zouncing field of a calibrated recicle iz mm® per fiald

7g= Tocal air volume collected through filzar exprassed iz 2illilizeTs aC
c3iadard couditions of temperature and pressurs.

“here:
Vs = vXP X298
760 T + 273
and
Ve \ioium. of u:rlmlnd in aillicers
? = &crcn.:ric pIsssurs in millineters mercury At sample Cixns.
Te f-p:cutuzn 6f air sampled, °c

DUP 0904093




SRCCESCRE :

10.

A punpsﬁﬁéﬁld Se¢ calibraced bafore each use.

Charge Che pumps' Saztary £3r 16 hours on "high" prior to zalibrationm.

Peur 100-ml of soap soluctionm in a 50 =l beakar.

wat :h;;ioo al bubble buracta inside with soap solution and leave we:z.

lavert tha 1C00 =2l durecte and clamp to a riazg staand.

Rexcve Che plugs £I32 & prepaved (has £Lltar and pad installed) filter cassecte,
and aczach thae pump side of thia casselza 23 a hose which i3 comrected 2o che
cersaual pump.

Atsach ERe free and of he cassetta %3 tha 0p of the inverzed buretze, with
sibing (approx. 4 ‘zcies in lengch). Tusn pump cn.

Raise tHe beaker wizk scap solutiom %9 touch the zout: of zha bdurecte. A
bubble saould form ac bHurette outh and rise coward tha Cop.

Deterziczs the time requirad for chs budble to rise from zero to one thousand
nillilizars, usizg a stapwatceh.

For zhe dasired 1.7 litars per minuca air flow, the bubble will zake 25.5
seconds %o reach the 1000 =l asrk.

Adjust che pump secting uncil tha £low Tats is exact.

DuP 0504094

)

il

b




12.
13.
4.

 Teticle 13 a round dise mada of 3lass and about the same size
88 as & dizs. Tha racicle has a paotegrTapnically produced scales

cad iz che eyepiacs.

Roskler =2echoed 3f illumingcion requirsmenss:

4. An image of zhe 1izhit socurze zust Se i3 f3cus at zhe plane of zhe
zicroscope condanser iris.

5. Tkhe éé;z. of the fie’d iris oust be {2 f3cus at the plane of the specizen.

2. The field izis opening L3 slighcly greacer c2an the microscope’'s Sield of

viaw.

.

Set up procadure with Bausch and Lemb Dymopeic Microscope and PR-27 fllumizaror.
{The same principles chac apply to this paTzizular system will apply to any
similar syscam.)

a. The 53?:5: rac=isle zust Sa zountad iz aye place.

5. Cl1p thke stage nicTcmatar i=to the zachanical sctage.
c. Turz on che illuminator co the high positica.
Place the fromc of cthe filter holder seven imches frsm che mizrTor f£srk.

Close the field iris.

Cencer the band of illumizacion (the projected izage of filament) acToss the
aizror fork.

Using che microscope's condensar focus imob, z2ove the ccndeunser upward until
it cearly touches the sidae.

Move the lans fully forward using che ¢lluminators condanser focus knob.

Position yours so that you can ®ee the reflesction of the bottom of he
coudenser in the airror.

Close the condenser izis.

Sharply focus the image of cthe filamentc usizg eithar she illimioator condsnser
£ocus knobzpr tha focus tTisming wnob at cthe taar base of the illuminacor.

Opan che microscope condanser izis full.
Open the £ield iris half way.

Selact che 10X abjective.

Selec: the 40-4SX annaalers.

pup 0904095



APPENTIX 3 (ZONTD.)

Fiod corTacs fccus 2y lsceizg Zrcm zRe side of tla alavsscope while acwizg
s B4

che ooz

Cn the fiald of

Close cha £ield

- Remova the ©

cive

o e covarslip unzil tzay 2s8zly =suca,

ugh the aye piscas and widan he d¢leciive~covarslip distance rich
tig {zage 37 is [LcTomeser icmes LnIz snarD fscus.

-:*O—ASX céjec:ivq aod shazply fzcus the izagas.

will Se & oTighz spot of Lighs:

Be surs you ars in Sscus <2 Ins stige 2isTsmacar,

e spcr u:sing tna =izssscops zozndanser keco.

lookiag :thrsuga Ina 2n:iTtscope, spen the fleld l-ig umoll Lz fuse
sledrs cma fiald of view. -

chg Lllomizacticr svscam i3 finished, tlare i3 cme zore zzizg snas
Tust be cdoca oefsre You calidrats the :alzroscope, thRis Ls senczerizgz the
cc2e of Lllo=dnagtion WiIn cnie agojectiva’s pnase snifsizg eiement., Zare are
she Qecassary scape for ssTpietica.

-~ Iasert sizner :ta phase ze.ascope (s iz tha case of 3ausch and Lomd)
3T the 3ertTand Lens (as 0 tne case of Leizz Dfalux) iazss tae opcizal
iyscam. This ansblas the @lcrToscopist 2 see both zizgs. Cze s
bright and comes frsm tne coudensar, the other Is dazik aad is 12 the
dbjective.

.=~ Maks tha rizgs c23centTis usilg Ine cencering Nobs on tke cscdecser.

3 elascope or 3ertzand lecs. (The microscope is 3ow properly
sec up for phase~contrast viewizg and can be used for couzzimg and

sizing.)

pup 0904056




AZIINDIX ¢

_ CALI3RATION IF 20RTCN AND PATTIRSON GLI3E RTINS

alibracion i3 Tequired only when a specific obieciive - eye piece =

Teticle ccmbinacion is changed.

3. the scage 3izTcmeter om the mechasical sctage, fscus, acd cencer the fzage.
4, Change %35 she 4C-45X sbijective and f:zzus,
S Adﬁdf?h(liacup) z=g fir3% scale Fivisism of tha :icsozater 2 che lef:

Scundary of cha reticlias.
§. Ccuéijﬁh- aumber of divigions becvean tna lelt and rigkt houndaries of 2he

lLong Borizonzal dimension of tha largest rectangle, escizagizg any 2crsda

of sha fizal divisiom. (This measurezazc is 200 L.)
7. Du:i;ﬁia- L foom che aicrometer Teadisng Yy dividing the maasuremenc 5y 200,
3. Calsulate cthe haight of the verticla dizemsion which is 100 L.
9. ::-.;: che calculaced L valve i{ngc cnie Zcrmula D = L (2% vhera "e” 3

the ciszle auzber and ''D' is the diamecer of the cizsles ¥ = 1 thisugh 3.

This is :he refaresce o usae vhen counting and sizing £ivers.
10. Calculate che ates of tts counting field 5y aultiplying 100 L cimes 10Q L

to give M2,

This vecicle calibration is valid anly for 2 specific objective - eyepiece -

raticle combination.
/%4
&/21)77
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APPENDIX 2
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