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Scone k
i.1 This 123 method covars a procedure 10 () ifentify
2sbestos in dust and /b) pravide an estimare of the cpncen-
raion of dsbesios in the samphkd dust reponcd the
number of asbestos sTuctures per unit aree of plcd
surface.

.11 If an estimats of the asbestos mass is w0 beldever-
minad, the user is referred o Tex Method D 5756,

1.2 This wst method describes the zquipment and proces
dures nesessary for sampling, by a microvacuum rechpiqus.
non-airborne dust for levels of aghestos strucrures. The
non<airborne sarmple i cojiscied inside 2 standard flzer

membrane cassetta from the sampling of 8 surfage a{n for
dust which otay contain asbestos.

1.2.1 This procedure uses a microvacueming sampling
technique. The callection efficency of this (txhﬁ?uc i5
unknown and will vary among sutstratas. Propertiesfinflu-
encing colleciion efficiency include surface texture, adhesive.
ness, elecrestatic properties and other Geiors.

1.3 Asiestos identified by (rangmission electron g cra.r
copy {TEM) is based on raorphology, selected area elect

diffraction (SAED), and enerry dispersive X-ray ar\lysns '

(EDXA). Some information abour swucrure size
deterrined.

1.4 This test method is genevally applicablt for ap esti-
mare of the coneentradion of agbegtos sactures starting from
spproximacely 1000 ashestes ‘structurts per square cean.
Tietrs,

1.4,} Ths procedure ouilinad in s 10 method ergploys
an indirect sample ;naarauon echnique. [§ is inien
disperse aggreaaied asbestes into fundameml fibrils| fider

but it may alser the phyrical forvn of the raineral fibés

1.5 The values stated in ST nits 2re to be regarded

»’ standard. The values givan in parentheses are for infprma.
‘ iion only.

E 1.8 Tiris standard does nes preport to wddress a,l.' of the

rafety concerns. If any, associgied wih its use. [t Is the

PPhis bt mctheed @ i@ undcr e jurtdicrion afAST'M Commiies 22 on

Sulzommwies D207 on Sampling and Analwsis ol Avseint
Current wilivon Joproned A 15, 1995, Publisicd Qestrr (995,

st reviin, A aumbe? in pareatheses inticales 15¢ yemr 9l last reappcowat A
Anpersenion epsilen (o) indicucs 30 «dinrs chanu the last fevifsn or reappvoval '

responsibility of ihe wser of this siandard 10 esicbiish appro-
priaee séfery and health pracices and deternine the applica-
oitlry of regrdaiory limitatlons prior to use.

2. Referenced Documents

2.1 ASTM Siandards:

D 1193 Specificavion for Reagent Water!

D 1739 Test Method for the Collection and Measuremant
of Dustfall (Seutlesble Particulate Matter)

D 3195 Praetica for Rotametsr Calibration? .

D 3670 Guide for Dewrmination of Procision and Bias of
Methoeds of Commidee D-22°

D 3756 Test Methed for Microvacuum Sampling and
Indirect Analysis of Dust by Trassmission Elecuon
Micrascopy for Ashestos Mass Concentration?

3. Terminoloxy

3.1 Definitions:

3.1 asbestiform—a special type of fbrous habit ia which
the fbers are separable ig1o thinner Bbars jad ultimataly
into fibrils, This habit aaeounmts for greater flexibility and
higher tanaile strength than odier habits of the same mincral.
For raors information on asbestiform mineralogy, sec Refs
{1 () aad (3)

3.1.2 asbesias—a collective term thay deseribes a group of
nazurally occwrring, inorganio, highly fibrous, silicate domi-
nated minerals, which are zasily sepzrated into long, thin,
fexible fibers when crushed ot processed.

Ortisugre—{achuded ia e defiaition we the Bbistiform varmm
of srpenting (chrysatile); diebenkite (crosidolits); FuBcile (y\mena
asbenes); aothophylis (ancwpbylitc asbestoa)y tremelie wemelie
asbenss): and acrivolize (actisclre ashegns) The amphibole minersi
sompositlons we defincd accowding to nomenclatire of Ug IareTnae

ondl Minenalogical Associzdan (3) .
Asbestos Chemic Absiract Scrvice Mo
Chrysenife 12001485
Rredaanit; - 1200]-28-4
Grunetie Jsbetiog 12113735
Anthepirzllite Asbeyror 73536415
Tremalite Ashewtas 72536808
Actinohite Athrant TT83666—1

3.1.3 fibrif~~a single fiber that cannot be separated into

3 - Buak off ASTH Stendards, Yol 101,
s duua{M d’A.SN Sl.mdw.v. Yol 11,03,
< Ths boldta bers in 7 bees tfir (o thic 1 of aferensa o e o

ol 15 el methed. |
'} The ﬂob-uh&dum vananions of the miaens jndiested is £3.) have
H ige (CAS) sumbess,
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smaller components withowt josing its ftrous propetyes ar

appeurance.

3.2 Descriptions of Terms Specific 1o This Standard!

3.2.1 ospedt retio—the ratio of e leagth of a fibous
paAnticle 1o its average wadth,

3.22 bundie—a structure composed of three or I
fipers in A paralld amangement with the fibgrs closer [than
eone fiver diameser 10 eagh other, .

3.2.3 cluser—a structure with fbers in a random
ment such that all fikers are Imermixed and a6 single fider is
150la1ed fram the group; groupings of fibers must have more
than wo poims louching

3.2.3 debris—materials 1hat are of an amount snd) size
(paruicles greater than | mm in diameter) thar cen b visyaly
idenufied as 10 thedr source.

32.5 sugy—-any material compased of parucds in g size
range of =| mm and large enough 1o sartie by vistue of their
weight (rom the ambient air {see definition for sertidable
partculate mater ia Teg Method D 1739).

32.6 Jiber—sa structuze having & minimum length ¢ O.:
wm, an aspect rato of S:1 or preater, and subS\ang
parallel sides (4)

33.7 fibrow—ol 3 mineral composed of parallel, fadi-
aing. ar inceriaced agpregares of fbers. fom which the
are sometimes separebis. That i, the crysualine aggre
may be refared o as fbrous sven if It is not
separable fSbers, but has hat distne: appearance. The 9
fibtous is used in a general miscralogical way 1o &
ageregates of graing 1ha) crysialtize in a needls-Jike bakit
appear 10 be compesed of fibers Fibrous has & much more
senevol meaning than Ashedos, While it is correct that all
asbestas minerals arc fbrous, bot all minerals having fbtous

. habits art asbestos.

328 indirex preparasion—a method in which a
passes theough one or more inermediate steps prior to-
fitration,

3.2.9 matrix-a stucture i3 which one or more {l
fiber bundies that are souching, art atachad 18, or pa
soneealed by 3 single panicle or conpecied group of
Gorous partisles, The exposed fber must meet the fiber
definition (see 3.26)-

3.2,10 Sructires—a Lermn B3t s vsed zowqcnzenulmz
ypes of asbesios partcles which ar2 cecordad dunng ﬁzz
analysis (soch au fibers. bundles, clusiers, and qes).
Final resulis of the tent arv aways cxprassed in
StrucILres pet SQUFT CERUimene.

l

X 4. Summary of Test Method |

41 The sample is collenad by vacuuming 8 kagwn
surface area with 3 slapdard 25 & 37 mm air samphng
czgsente using 8 plastic fube that s anached 10 the inlet
mﬁcewhchmsumh The sample is tansterred from
inside the cassate 10 am aquesys sojution of knowa velugne,
Aliquots oftbemmonmmmﬁhnzdmxaw,z
membranc. A mction of the membrane i$ freparsd snd
ransfeved w2 a TEM grid 1sing the dirsct uansfer methixt
The asbestiiom gructares are ldentfisd, sived, and tou
by TEM. using SAED and EDXA xt 2 ragmificaton| of
13 000 10 20 000X,

ribe

ple g

i os78s

S, Sigaificance and Use

5.1 This mictovacuum sampling and iedirest analysis
method is used for the goneral esting of nonvairborne dust
samploy for asbesies, It iz used to assist in the evaluation of
dust that sy be found on surfaces in bulldings such as
cziling tiles, shelving, electrical componants, ducr work,
carpee, ete. Tina tear method provides an index of the
cancenrration of asbestos surgetures in the dust per unit area
snalyzed 28 derived fram o Guantitaive TEM analysis,

3.1} Ths wat maethod does not descnbe proccdures o¢
tecrnigues required 10 evaluare the safery or habitability of
buildings with asbesios-containing matenals, or corapliance
with faderal, suate, or local regulations or statuies. It is the
user's responsibility 10 make thest deermimrions,

5.1.2 At present, a singe direet relationship berwess
ashatros-containing dust and powntal hnmen exposure does
not exist. Aceordiagly, the user should consider these dats in
telavionship 10 other available infarmadon in their avalua.
don.

5.2 This st method uses the definition, sattleable partic-
ulate mumial found in Test Method D 1739 as the defini-
toa of dust. This definition accepts all partcies smeil
enoygh o pass througk 2 1 mm (No. 18) scrzen. Thus, 8
single, large agbestos containiag particlels) (from the large
exd of the particie size distribution) dispersed during sampis
prepasativn mgy fesull in anomaiously Jazge asbesios con-
centmabon results ib the TEM analyses of Uy sample. s
therafore, recommended thar makiple indspeadent samples
are securd from the saie anga, and @ minimum of thres
samples analyzed by the entire procedurs,

6. Interforences
6.t The following minerals have propesties (Tnat is, shem.

- icel or crysmlline sirucnue) which are very similar to

-

aabextos minerals and may interfere uith the analysis by
causing a false positive to be recorded during the est.
Therefore, Jiteramure references for these marerials must be
maintined in the laboratory o comparison 1o ashesiog
mineral¢ so that they are oot misidenufied is asbestos
mincrak,

6.1.1 Amigorise,

6.1.1 Palygorskite (Auapulgite).
1.3 Halloyshie. .
1.¢ Pyroxemes.
1.3 Sepiaiite.
1.6 Vermicudie scrolls.
1.7 Fibirous wlc.
1.8 Homblende and ather ampbiboles other than those
lsied in 3.1.2.

6.2 -Collecting any dust particles grester than 1 mm in size
in this (st method may cause an imerference and, hercfore,
must ke avoided.

7. Mazerials and Equinment

7.} Purity of Reagenis—Reagenl grade chemicals shall be
usad in all et Unlsss atherwise indicated, 1 is inanded
that i yesgents conform (o tee specificauions of e Com-
miftee o0 Analylicyl Reagents of ibe American Chemisal
Society, where such specifications are available. Other prades
may be used, provided it is S ascertained that the reagent
is & sufficiently high purity ® permit i use without

§
6.
6
6.
6
6.
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v Iéssexning the accuracy of the dewrmination ¢

1.2 Trensmission Blectron Microscope (Te€M), 4n 80 ©
120 kY TEM, capable of performing electron &

ment or b8 capable of producing 3 tpot size of less
am in dizmeter in cragsgver.

7.3 Energy Dispersive X-ray System (EDXA).

7.4 High Vacam Carbon Evaparater, with rotating stage.

7.5 Nigh Efficiency Porniculaie Air (HEFPA), ezt
uve fow hood.

1.8 Exhaust or Fume Hood.
5 7.79 fmn'-':-’e-frec Wacter (ASTM Type 1L sec Specification

1153).

1.8 Glass Begkers (30 mL).

7.9 Glass Sample Comainers, with wide meouth serew cap
{200 mL) or squivalsne sealabis cootainer (heightof
sample container thould be approximaiely i3 cm hi
cm wide)l

A0 Waterproof Markers.

711 Forceps (tweezers). -

T.12 Ulrasonic Borh. table 1op mode} (100 Wi,

7.11 Gradwated Pipeues (1, 5, 10 mL sizesh
plasuc

.14 Filer Funnel, tither 23 mm or 37 mm,

plastic. and using either a 25 mm or ¢7 mm diam

7.13 Side Arm Filter Flask, 1000 mL.

7.16 Mixed Cellulose Eqter (MCE) Membrane Filters, 3
or 47 mm diameter, 50,22 um and § pm pore size.

7.17 Polycartonaie (PC) Filters, 25 or 47 mm dijymetar,
=0.2 um pare size.

.13 Sworage Comiginers. for tHe 23 or 37.mm s (for
archiving).

719 Glass Siides, approximately 76 by 25 mm injsize.

7,20 Scalpe! Blades, No, 10, or aquivalent

7.31 Coabines-typa Desicalor, of 10w wmperature| drying
oven.

7,12 Chivedjorm, reageut grada,

7.23 Aceione, reageat grads.

7.28 Dimetrylformamids (DMF).

7.25 Glacial dcetiz Acid,

7.28 [-methyi-2-purrolidone.

7.27 Plasma Asher, low temperature,

1.28 pH Paper.

7.29 Air Sempling Pump, low volume personal-typt, Si
pable of achieving a flow mic of | 0 5 L/min.

1.30 Rorameter,

T.31 dir Sampling Cassettes, 25 auwe or 37 mm, cou-
wining 0.8 rm or smaller pors siza MCE or PC filters.

1.32 Cork Barer, 7 mm.

1.33 Non-Asoestos Mineral, celerencss as outlined |n 6.1

* Ragend Chemicais. Americas Cremizal Society et American
Cremical Settery. Washingioa, BC. Foe sugsemiond on the asag of \TR- 4
licten by the Amdncad Chomsal Socinry, e Asaiar Standbrds for oy
Chenticaio 8DH Lig Poese D, UK and twe Unied Suasex Phar iy
und Nesioad Sormulary. US Murmacuucal Comeusa, o (USPCL
Rupeswii, M1,

1.34 Asbestos Siandards, as outined in 3.1.2. - '

7.35 Tygon” Tubing, or equivalent.

736 Small Yocuum Pump, that car maingain 2 prassure
of 32 kPa.

137 Peiri Diskes, large glass. approsimately 50 mm in
diameter.

758 Jaffe Washer, swinless wieel or alumisum mesh
sereen, 30 wo 40 mash, and approxiraately 75 mm by 30 mm
insize

1.39 Copper TEM Finder Grids, 200 mesh.

140 Carbon Evaporaicr Rods.

241 Lens Tissue,

7.42 Ashigss Filter Paper Filters, 90 mm diameter.

733 Gummed Paper Reinforcement Rings.

7.4¢ Wash Houles, plastic.

7.45 Reagemt Alcchol, HPLC Grade (Fisher A995 or
equivalent).

146 Opening Mesh Serwen, paste, 1.0 by 1.0 mm.
(Spestra-Mush 146410 or equivalen),

147 Diffraction Graling Replica,

8. Sompling Precedure for Microvacuum Techalgoe

8,1 Forsampling asbestosconraining dust in sither indoor
or outdoor environments, commercially available casseves
must be used. Air monioding casserees conraining 23 mm or
37 mm diameter mixed cellulace eswr (MCE) ar
poivcarbonaie (PC) filter membranes with 2 pore size less
than or equal © 9.3 Wm wre required (7.31). The mumber of
samples collected depends upea the specific circumstances of
ths study.

8.2 Mainnin a log of al} pertinent sempling informating
and sampling locations.

2.3 Sampliag pumps and How ingicziars shall be gafi-
brated using a cerxified standard apparatus ov assecibly (sex
Pragtise D 3195 and 7.29). .

3.4 Record all calibration information (5).

3.5 Perform 2 leak chexk of the sarmpling sysiem ot each
samgpling site by activatng 1ae pume (7.29) with the closed
sampiing casserts in ne. Any air flow shows ibat 3 leak is
preseut that must be elimipdred hefore initating the sam-
plisg operaviol. o

2.6 Armaeh the sampling cassette ta the sampling pump at
the outhet side of the casserre with plastic mading (7.35). The
plastic mbing must be long enough in that the sample aress
can be reached withour intedference [tomn e sampling
pump. Attach 3 clean, approximstcly 25.4 mu larg piees of
plastic tubing (6,35 v inteenal diametrr) directly W the
inlet orifice. Use this pieze of tubing as the sampling nozzle.
Cu! the sampling ¢nd of e wbing at a 45° angle 2
ilusrated in Fig | The exact design of the pomle is not
srivcal as long 23 some vacuum Break is provided o avoid
simply pushing the dust around oa the surface with the
pozle rather than vacuumuog it imto the cassene. Ti2
internal digmetes of the nozxe and Jow raee of the pump
rmay vary as long as the air velocity &s 100 (<10} cavs This
air velodity caleulation is basedd on an internal srpling tube
dinmerer of 6,35 mm st 2 fow wite of 2 L/min

9.7 Measure and derermine the sampie ara of inwrest. A

TTygon ¢ 2 nejidternd \ragdemsre of te Dufost Ci

1
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Fii. 1 Esampia of the Tuding Nertie

sample ared of 100 cm? is vasuumed until there is no vi
dust or particulaies matter remaining. Perform 1 minkmym
of two crthoponal passes op the surface withia 3 migimym
af 1 min of sunpling tme avaid scraping o7 abrading the
surface being sampled. (Do pot sample any debrs or &
rarscles greatar than | mm in diameter {see 4.2). 3 Smaller|or
jargar areas can be sampled, it nesded. For example. some
surfaces of interest may have & smaller area than 100
Lass dusty surfaces may require vacuuming of larger ar
Unlikz air samples, the overigading of the casseties with
will 501 be & problem. As dalineg in 325, only dust
colizctad for this analysis.

8.8 A1 the end of sarapie collection, invert the
taat the norzie injer Saces up before shuning off the po
the nump, The nozzle is then sealed with 2 casserte end-
and 1he cassenie/nowzk Wped or appropridwly pac
pravens sepdrtion of the norxle and cassenie asscmably.
second optian i the removal of the soxzle from the
ihen plugging of the cassene and shiptnent of the nozzle Gis
plugged a5 both ends) sealed in 2 separdle closeable: plpnc
Sag A third aption is placing the nozzle inside the ne
for sipmeat. The nozede is ahways saved and rinsed Ve
a sigaificant perczntage of the dus drawn from 2 Lghty
ivades surface may adhere 1o the inside walle of the tubing.

8.9 Check thar all samplee aze cleariy iabeled, wac allidust
smpling information sheets are compietsd, and that 3l
pertinent information has deen enclases, in dccordance(with
labaratory quality ¢onmol practices, before tramfer of the
samples to the laboratory. Inciude an unused cassentd and
nozzle 2% a feid blank,

3.10 Wipe off the extenior surfice of the cassenes) with
disposable wer towels {Baby wipes) prior 1o packaging for
shipment,

9. Samplr Shipment

9.1 Ship dust samples o 3n analyucal laboralory in 2
staled coniginer, but separate from any bulk or airy sampples,
The cazmeties must be tghtly s=aled and packed in 2 ragtenal
frez of Gbers or dust 10 miniraize te porusal for coami-
sauoa. Plastic “bubble pack”™ i3 probably the most Jppro-
priate material for tes purpose.

10. Sample Preparatiss
10,1 Under & oegive flow HEPA hood (1.3), casefully
*eLwipe (e sx3erior of (he Lasseaet 10 remove 30y p:pssi&:a

|

ironment

LR SRS

isi le"

al Corp [212)788—0758

D 5755

coataminaion before tking cassenss into a clean prepara-
nen arsa.

10.2 Perform sample preparation in a clean fagility that
hasa sepanale work arva from bota the bulk snd air sample
pregaransg rees. .

10.3 lnidal specimen preparalion shall wake place in
clean HEPA filtered negaiive prassure hood o avoid any
pessinla coptamination of the laboratery or persoanel or
both, by the potagtially 1a1pc oumber of ashesios suctures
in an asbestas-conaining dust sample, Cleanliness of the
preparation area hoods s measured by the cumulative
process blank concenutations (see Section 1),

10.4 ALl ample proparation feps 10.4.1 through 10.4.6
shall ake plsce in the dus preparatiop area inside 3 HEPA
hnﬂd e ey

10.4,1 Remove the upper plug from the sample cassene
and carsfolly introduce approaimately 10 ml seluton of a
50/50 raixture of particle-fics wawy and reagant aleohol st
the cissctic wsing 2 plastic wash bomie (7,44} If the plugged
noexie was left amached 10 the eaeSerre, then ramove the plug
and intoduce tbe water/sicobol soluion into The cossenie
through the twbing and then remove the wbing, if it is
visibly clesa

10.4.2 Replace the upper pilg ar tbe sampls cap and
lightly shake the dus: suspension by hand for 3 s,

10.4.3 Remove the antire cap of the cassetio and pour the
suspension through 2 1.0 by 1.0 vy opeaing screan (7.46)
W 2 pre-cleansd 200 mi. plass specimen boutie (7.9). All
visible waces of the sample contained in the cassens shall be
rinsad through the sreen lnto the mecimen botte with 2
plasic wash bomie containing the 50750 salution of pasticlc-
fres water and alcobol. Repeat this proceduns ™wo addinonal
times for 2 o) of three washings. Next, rinse the nozzle two
or thres times through the seveen inko the specimen botile
with the $0/50 mixwre of wawer and alsohol. Typically, the
towml amount of the $0/50 mixture uked in the vinse & 50 10
75 mL. Discard the 1.0 by 1.0 mm screen and bring the
volume of salution in the spedmen dottle up 10 the 100 mb
mark on the wde of tae borde with panisle-free water only,

10.4.4 Adjus the pH of the suspension w 3 1o 4 using &
10.0 % solnuan of aceric axid Use pH paper for w=sting
Filter ths suspension witlin 24 h to aveid problems assecr-
aled with bactarial and fungal groswh.

10.4.5 Use either a dispesable plastic filtration unit or a
glass fitering upir (7.14) for Shnstion of diguows of the
suspension. The ability of an individual filtrations unit te
product & uaiform distriBution may be tonied by the
firration of 3 colored particulate suspansion such as diluted
India ink {suspensian of carbon black),

10.4.5.1 I a disposabie plaste fitratian onit is used, then
uawrap & new disposabls plastic filter funael ynit (sithey 25
of 47 mm diameter) and remove the ape around the base of
the fupncl Remove the funnel and diseard whe top flter
supplied  with the apparfs,  reining te  eoane
palyprepyiene supper gad tn plece. Astemble e unit with
the adapter ané a3 propedy sized neoprene swopper, and
arach the fannel to the 1000 ML side-arm vacuum fask
(7.13). Pisce a 5.0 pm pore size MCE (backing flter) on the
support gad, Wet it with a few ml. of paruisie-fres waier and
ylase 28 MCE (7.16) or 2C fhicr (30,22 pm pore size} (7,17}
on top of the baskiag ffrer. Apply a vacuuns (7.38). ensuring
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that the fillers ars céntercd and pulled flac withouy) air
bubbles. Any irregularities on the filter surface cequiresityve
discasd of thar flter. Ader the filter has been seated po
replace the funniel and teszal it with the tape. Retu
flask to atmospheric presuice.

10.4.3.2 Fs giass filtration ynit s ysed. place s Sum

filter with panicle-free water, and place 30 MCE o1 PC
{:£0.2Z um porc siza) on 10p of the acking filler, A
vatuum, ansuring that the filters ars centared and pul
without gir bubbles. Repiace the fillers IF agy i
are secnt on e filter surface, Before frration 9:‘ tach

{ilterad {n order of inreasing conceatrasion. e glass pltra-
tion unit need ROt be washed betwssn fltmtion, fAfwr
complstan of the Riration, do rot silow the Sltmtiop Lanel
assembly (6 dry becagse soatiminglion is thes more di
1o tezadve, Wash any residusl suspeasion from the Airkad

solution, Kapeat the cleaning operadon, And thez rin
imes in p:m'cle-fnz walar,

of pnmcle—free water inlo the funsel Cover the filter
with Jis p!asuc cover if the disposabis filtering unit is

borte. The ultrasonic bath shall be calivrated 35 desc
30.5. The ultrasonie bath must be operated a &g

work Surface of the HEPA hood Prepamuou
thraugh 10,4.34 shall be catried ouk in this hood |-

10.4.8 Shake the suspension lighty by kand for J 5 then
ter [t rest for 2.0 min o aliow lirge partcles w it
sonom of the baltle or Noat w the surface. '

10.4.9 Bstimace the amount of liguid 10 bé withdr
produce an adeqntu-. filer prepdcatios. Expesisp
shown that a light sasiag of the filer surface will vield 3

o mors dan half the toval voume. I aftar
the TEM, the smallest volume measured (1.0 m
viclds an overicaded samgle, then purform additic
dilutons of :he surpansion. 1f it i sstimated that fless maz}
ity O

lhé suspension, perfocm a serial dilugon.

{6.4.9.1 If serial dilytions are required, repesl
sefore 1he senial diluron portion is taken. Do net
the Srigimal solytion or any serial dﬂuuon;

sample solution with 90 ml of particie-free warer fis 2 ciean
sampie bottle w obzain 4 1:10 serial dilution, Fotlow gaoed

laboraiary practices when performing dilutiont

10.4.10 Insert 3 paw dispasable pipets balfvgy i
sample suspension and withdraw & portion. Avoig pipettmg

aay of the largs flosting or seried paricies. Uncovix the fltar
funasl and dispense e migurs from the mﬂr mio tha

waer in the fusnet.

|

\
e
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10.4.01 Apply vasuuis o the flask and draw the mizune
through the Riter.

10.4.12 Diseard the pipeme.

10.4.13 Disassamble the fijtariog unit 2od csrelully rev
move e ample Slter with fine tweszers (7,11), Phce the
complesadt sample Alter partigle side up, into a orecieamed,
labelqd. dispasable, plastic peut dish (7.48) or other gmilar
conaizer.

10.4,14 Ty order o ensure that an optimally-loaded filter
is abtained, it i$ recomenendad that filters be prepaced from
several different aliquows of the dust suspension, For tais
serimg of flgers, it is eacommended that the volume of 24¢h
aliquot of the onginal suspensing te a factar of five higher
taan the previows one. I the filery are prepared in oxder of
inereasing aliquot volume, 8ll of the Blwers for one sample
can be prepared wsing ong plastic m.»ouble filzation unit,
or without cleaning of glass Sltation squipment berween
individual filiradon. Before wxzhdnw of cach gliquet from
the sample, shaks the suspeasion WAthoul ddidona)
sonificstioa and atlaw 10 rest for 2 min.

10.4.153 There are many pracdeal mevhods for deving
MCE Glers. The following ave two exampies thal caa be ucad:
(1) dry MCE Riters ior at least {1 h (over desicosnt) in an
airtight cabinet-sype desivoator (7.2(% (2) to shamen the
drying tme (i desired), remave 3 plug of the damp Flier and
uv.ach itzoa shss side (7.19) a5 described in 12.1.2 and
12.1.3, Place the slide with a &ltar ping or filter plugs (up 10
oight plugs cas be atached i one slide) on 3 ted of
desiceant, is the desicentor for | &

10.4.16 PC filters do not require lengthy crying bafare
prepantios, but shall be placed in a dedezator for a2 lesst 30
min befors preparaton.

$6.5 Propsat TEM ipecimens from small sections of each

_ drisd filter using the appropriate ditec! gansfer prepantion
method.

11. Blanks

11.1 Prapare sampile blanks that indude both @ process
dlaak (50 ml. of partcle-fres waser) for eagh ser of sumples
apelyzed and ooe unused filter froza each aew box of sample
fitrers (MCE or PC) used in the Iaboratory. [f giass filterive
uRits are used. preparz and analyre a process blank each time
the fltering unit is ceaned Blanks will be considered
conmminazad, if alter analysis, they are showa 10 contais
more g 53 asbostab structures per square millimerrs, This
generally ¢orresponds 0 tharee or {Yuy asbesios suuRtures
found In ten grid opeuings. The sourcs ¢f the contaminaton
must be fouad before any furtvr asalysis can be performed.
Reject samples that were processed along with e connmi-

nated blanks 3ad prepars new sampies after the soures of the

courarnination is found. .
{12 Prepare fizld Blanis which are inctuded with sample

sets in the am: manney as the sampled 1ot for contami-

sation during the ssapling, shipping, handling and prepe-
ration steps of the mcthod

12 TEM Specivien Preparation of Mixed Cellulose Ester

{MCE) Filters
Nors | ~Uss of either the accione 5 the ¢um¢chyl!nmamxdc-
acptic it mathod i ctetsbie,

120 Aeetore Fusing Merhad:
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11,1 Rewmove a wection (a plug) from any g A of
the sample s blank filvers, Sections tan be Yemoved from
the fhers using a T mm cork borer {7.32). The cork barer
must 5¢ wet wiped after ench time 2 $eCton i3 remoy

12.1,¢ Placr the filter sextion (particle sidk up) op 2 plean
micrescope slide. Affix the filler section wd\esﬁdeu?tha
gummed page rinforeement (7.43), or other switable 1o
Labe! the gide with 2 glass soribing 100! Or permanent
marzer (7.10),

124.3 Prepare 2 fusing dish from a plass perri dish (1,37}
and 2 metl sreen bridge (7.38] with 4 pad of fve
ashiess paper fters (7.42) amd place iz the bounm of the
peryi dish (4), Placs the sereen deidge on 10p of the padjand
sarurate the filter pads with acatone. Place the slide on tqp of
the bridge in the peni dish and cover the dish Wair
appmximately 5 min for the sample filer 10 fuse and char.

122 Dimathy{formamide sedrie Acid Method:

12.2.1 Place a drop of clearing soiution that const
15 % dimethylformamite (DMF), 15 % glacial scene
and 50 % Type Il water {v/V) o a clean microxcope sf
Gauge the amount used 5o that the clearing sciution jjust
wrales the fiker wetion.

12.2.2 Carefidly lay the filizr sepment sample susface
upward, oo top of the splution. Bring the filter and soiugion
together a2 an angle of about 20° wo help exclude air bubbles.
Remave any axoes clmns salution. Plaes 1he tlide in an
aven or on 2 hot plaze, ip 3 fume hood, a1 65 10 70°C for 10
mm

23 Plasma etching of the collapsed filier is nequired

12.3.) The microscope slide 10 which the eollipsed
pieess are amached is placed ig 2 plasma asher (7.
Because plasma ashers vary greatly in their perfons ea.
both from DIt 10 unit and betwesn different positions injthe
azher chamber, it is difficuit o specify the exact eondi
that must be used. Insufficient eschiog will reauht in 3 fallure
10 2xpose exsbedded Abers, and 1no much exching may rzpult
in the lass of paticles from the fher surface. To dat
the gptimurn tvme for ashing place an unueed 25
diammer MCE et in the center of 4 gass micruseope ol
Positino the sbide approxmarcly 1o the senter of the

approumalely 40 Pa, while admittng axyges to the
at 2 rate of 3 to 20 em3/min. Adjust the wning of the
30 tha the inwndry of the plasma is maximized.
the time required for comgplete oxidation of the filiar, AQ
the syster pICRMELETS Lo achisve comple‘u: oxidaton of

fitier in a pariod of approximately {5 min. For echiag |
collaperd filters, use Uiese operating paramensrs for a

of ¢ min. For addisional infarmation on calibration, see
USEPA Asbestcs-Conicining Materials in Schocls (d) bl‘
NIST/NVLAP Program Handhooiz Jor Aiborne As
Analysis (§) dacurdent

12,4 Carban cogting of the collapsed and eahed A?
touired,
12.6.1 Carbon mung mus be periormed with § &i
vacUNm Coating woit (7.4), aapabic of lex than 107 Wy (13
MP1) pressure. Units tha? arc based on 2vaporatios {of
carbon Mlaments in 3 vacuum generxieg oaly by an 8il
purap have not bern evalumed for this appiicaton ing

ngt be gsed, Carbos rods (7.40) used far evaporaiass shall be
sharpencd with a carbon rod sharpener 1o a neck of 2bout ¢
mra in length and | mm in dismeter. The rods gre instaliad
in the evaporator in mch 4 manger that the poinw are
mmmmntzly 100 1o 120 em from the surface of the
microwcope slide beld in t.bc rotatizng device,

12.42 Place the glay: slide holding the fllters on the
rotation device, and evasuate the svaporator chambder 1o a
vacuum of at least 13 MPs Perform the evaporation in very
shory burqs, separaied by 3 10 4 5 19 allow the elecTades 10
cool. An altarpaiz mexhod of cvaporatien s by usding & siow
continuous applied current. An experienced amalyst can
judge the thicknews of the carbon filam 1o be applied. Conduct
st op unlsed Maess fesi I the carbonm fim is 0o thia.
Inrge particles will b4 los Gom the TEM specimen, and there
will be faw complels and yndamaged gid openings on the

12.4.2.1 If the coating is too thick, it will Jead 10 a2 TEM
{mage thet is lacking in sontrast, and the ability to abrain
slecron difffactior pamems will bs compromised. The
carbon film siall be a5 thin as passible 204 $1)) remain intact
ot most of the gnid openiogs of the TEM specimen.

§2.5 Preparasion of ihe Joffe Washer—The precise design
of the Jaffe washer is nat considerad imporzant, 50 any one of
the published designs may be used (7, 8). One such wesher
eamists of 2 simple stainiess stedl bridge conteiped in & glass

dish.

12.3.] Place severa) pirces of lens tissue (7.41) on the
siplew steel bridge, The pieces of leos tissue shall be large
enongh w0 completely drape aver the bridge and inio (he
sobvent 1o 4 fume hood, 51 the petri dish with acetone (or
PMF) unril the heighe of the solvent is brought up w conact
the underside of the motal bridge as Blustrated in Fig, 2.

*12.6 Placing the Specimens imo the Jaffe Washer:

12.6.1 Piaca the TEM grids (7.39) shiny sids up o2 2 pisce
of lens tissue or fiter paper so ther individual grids cac be
casily picked up with 1weezers,

12.6.2 Prepare three grids foom cach sample.

12.6.2.! Using a curved scalpel blade (7.20), axcise at Jeas:

wo square {3 mm by 3 mm) piecet of the carbon-coawed

MCE filter from the glass slide,

12.6.2.2 Place the square fter piece carbon-side up on
top of 2 TEM specitacn grd

12.6.2.3 Place e whele astembly [flterprid) an the
Samraed lens ussye in the Jalfe washer.

astren misrossope
GRrts oaul alsn 2pesimans
1100 7 5 15 men|

Stainlaks RLadl v ek
bridge {0 mosh)

——
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12824 Plgce the three TEM pgrid sample filtdr prepara.
tiats On the saime piece of leas tissue in the Jaffe er.
(2615 Place the tid on the Jaffe washer and allow the
system to snd for teveral hours i
12.7 Alrarnazely, placs the grids on a low level [petri dish
filled o tha s mark) DMF Jafle washer for §0 min. Add
¢nough solutiva af equal parts DMF/ecetone o AUl the
washer 10 the screen level, Remave the prids aReri30 min if
they haveclenred, that is, all filier material has beeq resaoved
;'[gm the carbon filra, ss dewzrmined by -inspectipn in the
EM.

e A

13,5 Cower the surfacz of a clesn microscope glide with
(wo strips of dauble-sided adhesive tipe.

{3.2 Cur a sTip of futer paper sighty narrowes;than the
width of the slide. Pasition the fiker paper sip ont
ui' the lengeh of the slide.

13.3 Using 3 tlean, corved scalpel blade, cuta
PC filier approximately 23 by 6 mm, Use a rocking motioa
of the sealpel blade 10 avoid tweadaa the Glier,
strip partcle side up an the slide perpendicufar to(he long

individual s ple aumber.

134 Carbon coat die PC Mlrer suips a8 disc
12,42 PC fiters do act require stehing.

Nare 2 Cawtiesw=Do ot overhent the fiiter secGons whije orbes
<oafing.

11.5 Prepare a Jaffe washer as descrived in 12,3, byt 81
1he wagher with chicroform or 1-methyl-2-pyrrolidoge o the
level of the ez, . .

13.6 Using a clean curved scalpel blade, throe,
- square fter plocss from cach PC xxip. Pass tae ler
squares carbon side up oo the shiny side of 3 TEM Fick
up the grid and Aiter scetion toagthes and placs oo te
leas tetue in the Jafle washer.

13.7 Place the lid on e Jaflz washer apd reet the prids in
place for a1 least ¢ . Bet results ace obtained with loager
wickiog tmes, up 10 12 B

13.8 Carsfully romeve the prids frem the Jaffe 2

allowing the grids wo dry before placing them in g elean,
marked grid box.
13, Grid Qpening Measurements {

14l TEM wids must have 1 knawd gid apesing area

* Dewernmine this ares as follows: o
142 Mexture 3t least 20 grid openings in each! of 20
random 75 to 100 wum [200-mexh) copper grids foc a jotal of
400 pid opeuingy for cvery 1000 grids used. by ng the
20 grids on & glass $id¢ snd cmmining them U the
optical microscope. Use a calibrated gradculs 10 re the

PR

average lengeh and width of the 20 openings from of the
ingividua) pride. From the accuptilaied dazs, the
average grid opening ares of the 400 optmings.

143 Grid area meamnements can 240 be made Bt e

Rirtek Environmental Corp

12.8 Carefully remove the prids fom the Jaflp washer,
lowing the grids o dry beforc placing them ip 3 dean |
marked grd box.

13, TEM Specimen Preparation af Polycarbonpts (PC)
Filter

(212)768-0758 p-8

PR

PO T

TEM 2tz calibrated sczeen magnificstion of between 15 000
and 20 000X, Typically measurc one grid opening for cach
grid cxamined Measure grid openings in both the x 3nd y
directions and calculate the area.

14.4 Prescalibrated TEM gridy are also aceeptable [or this
tet miethod.

18, TEM Method

15.1 Microscope setdogs: 80 10 120 kY, {5000 w -
20 000X sereen magnification for analysis (7.2).

132 Analyzz two grids for each sample. Analyzs one-hall
of the sample irea o1 oac sampie grid preparaton and e
reroaining half on 2 seeoad sample grid preparsioa,

15.3 Dettrmingtion of Specimen Suitebility:

15.3.1 Caxcfiully load the TEM erid, carbon sids ficing up
(in the TEM column) with tw grid baws odented paralley/
pevpendicular o the length of the specimen holder, Use 2
Band lens or loupe, i necessary, This procsdure will line up
e gid with the X 3nd ¥ translanon diseczions of the
microscope. Insen this specimen holdes into the micrescope.

15.1.2 Scan the emtire 2vid a2 low magnification (250X to
1000X) 1 determine its suitability for bigh magnification
agalyns as specified in 15,33, ’

15.3.3 Gnds are coceprable for analysis if the following
cwaditons are (et

14.33.1 The fraction of grd openings covereg by the
réplica section is ar least SO %, -

153,33 Relative to that section of the grid covered by the
carbou replica, the fraction of intact 3rid openings is greaxcr
than 30 %.

15.3.3.3 The fractional area of undissolved fher is leg
thas 10 %.

15.3.3.4 The fracrion of grid opeaiags with overlepping or
folded replica film is less than 50 R,

15.3.3.5 At least 20 grid openings, that have 1o oveslap-
plug or folded ruplica, are less than § & covered with boles
and have lass them § % opaque area due to incompiéte flur
dismolution.

1S4 Determingtion of Grid Opening Suitability:

(5.4.1 Ifibe grid meets acceptance eniteria, choose 3 jric
opening for analysis from varisus areas of the grid 1o that the
eatire gid ts represented. Determine the suiwbility of eaen
individual grid opening prior o the analysis.

15.4.2 The individual gid opening must have less than
5 % holes ower is arca. _

15,3 Grid opexings must be less than 25 % covered with
parGGiate maner. )

15.4.4 Geid openings must be uniformly loaded.

15.5 Cbaeyve and record the onenratiog of the grid at 30
to 130%, an 2 grid map record sheet along with the location
of the grid openings that are exemined for the apalysis If
indexed grids ace usad, a grid map is nor required, but Ute
idendfying coordinaies of the grid square must be resorged

16. Secordipg Daa R
16, Record om the count sheer any coatinuous grouping
of parricles i whieh an ashastns fiber is detected. Classify
asbesioe structret as fikers, yundics, clusters, oy matrices as
defimed in 5.2 _
162 Use the criteria for fber, bundir, cluster, 3nd matnz i
icentification, asdescrined in the USERLA Asbastas-Conuining
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Maicrials in Sehools document (4), Racord, for each A 17. Sample Starage

structurs ideatified, the leagth and width measurements.

16.3 Recard NSD (No Structurss Devected)’
stuctures are detectad in the gid opening.

16.4 Jdearlly srrucnices dassified 21 chrysetile idengGed
by cither cleeron diffrastion or X-ray analysiy (7.3) land
recorded an a count sheet Vedify a2 least ose ous of
chrysotile swuctures by Xorsy analysis

18.5 Strucrorss classified as aruphiboles by X-ray 8l
and alaceron diffraction are vecorded on the coupy shest, \Far
marz information on identification, we Yimars, et &l (P or
Chatield and Dillon (8).

14,6 Recnrd 3 typical decurop diffraction paticra far
type of asheming obacrved for sach group of samples (
mitimum of every fva sampies) analyzed Record jthe
micrograph oumber on the count sheet, Record at legst pne
Xy spocxrurn for each type of asbemas observed |per
ample Attach the priat-outs 1o the buck of the count
If the X-ray spectrom is stored, reeord the fiig and fhsk
numMDEr on the CoNBS et

18.7 Counting Rudes:

16, 7.1 Al 3 soreen magnification of betwien 15 000 and
20 000X evaluate the grids for the wast conerauated sample
loading; reject the sample if it is estizpated 10 conwin more
than $0 asbesios structures per prid epening. Proceed rojthe
next lower coscentmad sample uatl a tat of grids lare
obrained that have Jess thas 30 asbesios stractures per grid
opening. . .

16.8 Anainica! Sersitiviiy—an analytizal sepsitivity of
cpprtimarely (000 ashestas structures per square copte
mewe (calcuiated for the dewection of & single
structine) haas been desipned for this sualysiz This seasitivity
can he achieved by increasing the amount of liquid fi)
intreasing the gumbcer of grid openings analyzed. ¢r X
creasing the siz2 of the final Sher. Occssionally, due to Righ
particlke loadings or high asbesios conceairation, this anajyr-
ical sensitivity canpot be practically achieved and stopp
rules apply.

169 Limit of Desoction—The Lmit ef dumction for
method is defined as, al a minimum, the couztng of fpur
ashestns sTructures Suring the TEM agalyss. IF less than fpur
ashestos swucTyrss are countéd during the anslysis ther
anatvtical 2esulz which will be reported will be lesy than
limit of detection and a “less than~ sign (<) will 2
befors the number. All data shall be provided in the
MYy repart

16,10 Siopping Rules: _ J

16.10.1 The apalysis is stopped upon the complenron of
the grid square that achieves an analytical sensiviviry of s
1han 1000 ashestos soructurat per suate CENUMSITS.

16,10.2 1f an analyticsl sensitivity of 1000 ashestos surjc-
fures per SQUATE centimietre cannot be schieved aflet ans.
lyzing 1wa grid openings ther stop on gid opening Ne. (Qor
the gid opening which contains the 100th ashestas struceyre,
whichaver comes first. A minitnum of four gnid squares
be analyzed for sach ssmpls. .

16.10.2.1 If the andlysis is nopped besaute of the |
swructure male, Wwe entite grid sgquare coamising the 1
RIUGTRre raust be counmd,

16,11 Afmer axatvsrs, semaove the geids foom wee TEM,
replace them in the appropriate rid Kcrge hokder.

no

17.1 The washed-ou1 sumple casseriee can be discarded
after yse.

17.2 Sample grids and unused flter sections (7.18) must
be storsd for a minimum of ons year,

18, Reporting
§8.1 Report the follawing information for eth dust
sample analyzed
13.1,1 Concenwration in structures/cra’,
18.1.2 The aralytc! seositivizy.
18.1.3 Types of asbesios present,
18.1.4 Nurnber of askastos strurmies counted.
18,1.8 Effecdve filauop area.
18.1.6 Average dze of the TEM grid openings that were
counted.
18.1.7 Nymber of grid openings exarnined.
818 Samypls dilution usad,
18.1.9 Asea of the surface sampled.
18.1.10 Listing of size dam for sach structurs cownted,
18.1.11 A copy of the TGM count theet ara compieie
Bsting of the raw daia. An example af 8 Typical count shest is
shown is Appendix X1,
13.2 Dmtermine the zmoust of asbestos in 2ny actepred
sample using s following formula:

EFA % 10 mL x 2STR e T
COXGOAX VXL e
whers:
#STR = pumbes of asbesios sructurss counied,
EFA = effeerive fllter arez of e Szl ssmpling fiter, mw?,
GO = sumbey of grid openings countad,
GCA = averdge grid opening ares, mms,
SPL = surface.area sampled, ored, and
Vv = vohupe of sample Slered in step 10.4.9, repre-
senling the actual volume wken from the original
100 mL suspensien, mi.
19. Quality Contrsl/Qualicy Assursace

18,1 In ganeral, the labarmory's quality eonwe! checks are
used 1o verify that a sysem is perfommaing according to
specifications regarding sccurscy and consimency, In an .
analytice] laboratory. spiked or known quanumtive samples
ars normally used. Hovaver, due 10 uis difficuhiss in
praparing kpowp guanttative 2ashestos larqples. routine
quality contred esting focuses on revanglysit of sampies
(duplicate recounts). :

19.1.] Re-apalyze samples 82 & rate of V1o of the wmmpie
5815 {gne oub of every ren samplcs analyed not including
|aboratory blagks). The re-inalysis thal consiss of a second
sample preparation obuined from the final filwer.

15.2 In 23difion, qusiity asniranse programs must fallow
the criterin shown in the USEPA Asbestos Comaining Mare-
Hals [n Schusls document (8) apd in the NIST/NVIAF
Program Handbook for Alrborne Asbesios Anglysls dosu-
nemt (6). These documents detenibe rample custocly, smple
prepiration, blank checks for conmmipanon, calikration,
sampig snalysis, analys: qualifications, and echnical Facli-

ties,

20. Calibravions
20.1 Paform calibratens of the ingtrurnestanion on @

NYC-WTC_000208964

CITY_21MC100_011249606




NYC 9/11 Public Portal Document

Jun 10 02 o2:0s9p
FEB-G7 2802

PR Y

NYC-WTC_000208965

17:4> SLALNY AT LY Lo

-

"~ regulty basis, and recain these records in the Jabodstory, in

Accordance with the labomon; s quality assurance
20.2 Record valibrations in a log booi along with dates ot‘
culibearion and the artached backup documentatio
203 A clibraton list for the insrument is as fojlows:
2010 TEmM:
203,11 Check the aligniment and 1he systems speratian.
Raler 10 the TEM manufactures’s operational
detailed insrucdons,

sured by using a carbon coated prid on which o
30id k35 been sputtered or evaporaed. A thin film
svaporated on the specizten TEM grid w0 obiain
D panterns supesimmposes with a dag pattern fom
erysialline gold flm, In practice, it & desirable 10
thie thickness of the gold Hm 30 that anly one or
riags are abuained on the superimposad ED parary
gold Hms wil 1and © mask weak diffraztion spots
fibrous particles Simee the uaknown dspacings
inlerest in ashestos analysis ars those which lie
transmeived bexm, multiple gold rings from thick
uRnRCESSATY. Altersatively, 8 poid standard spetim
used 19 bRin an average camin cousrant calculated for that
particular insmiment 384 can thea be used for ED parterns
of unknowns taken during the comesponding period

202.1.3 Perform magnificacion calibration 3¢ the
sent sereen. Thit calitmtion wust be performed
magnification ssed for sructure counting. Cabdwdtion is
performied with 3 grating replica {7.47) {for exam
coaldiping i least 2160 Jtog/tam).

{a) Define & feld of view on the fuorescent «
fisld of view mun be measumdie or previously inserd
a scale or conceniric cireles (all wales should be meqk:).

~ -{&y Frequeacy of caibration will depend on the

hiszary of the particuiay micrascoms,

(c)@e&&ahhmonahmywumm dum
microscope that involves sdjusement of the power supply 10
the leny of the high voltage fystem or the m fenl
dizassarnbly of the sleswron optical colump from
fflament exchange).

() The amlys mus ensure st the gragng regiies is
placed 4% the 12me dinance from the chjecuve less as che
specimen.

(e} For insruments that incorporats 3 ducenmic |dlupg
snecimen stage. alY specimens and the gratiog replics mpust be
placed 5¢ the eucesrric position.

30.3.1.6 The smaflesz*spot sze of the TEM mpst be
chacked. .

{a) At the crossaver poiny, phowgraph the spst ae at 3
screen mapaificador of 15000 0 20 000X. An eaposure
tume of 1 8is ssually adequaza,

{8 Tte messurad spot size musc be {es ban or W
250 nen.

W4 EDXA

20.4.1 The resolution aod ul.'hrauan of the EDXA must
b verified.

204.1.1 Coilect 2 standand EDXA Cu peak frem the Cn
gnad.

204.1.2 Compase the Xeray energy versus nesl

|

Rirtek Enulronmental

Corp

(212)768-075g

asumber for the Cu peak and be cersin that meadings are
vathin =)0 eV,

20.4.2 Collazt 1 standard EDXA of ¢rocidalite scbestos
(NIST SRM 1868).

W42 The elentental analysis of the eracidolite must
resobve the Na peake.

20.4.3 Coliect 2 sandard BDXA of chrysotils ashestos.

204.3.0 The elemental analytis of chrysotils must resalve
both Si and Mg on a single chrysotle fber.

20.8 Ulrasonic dath calbration shall be performed as
loilows

20.5.1 ﬁu he bath water 0 3 level equal o the height of
suspeasion in the glass sample coarainey thar will be used for
the dust apalyais. Opecare the dath yntil the waler reaches the
equilibrium temperature.

20.5.3 Mace 100 ol of water (At approximarely 10°C) in
paother 200-ml plass sample conminegr. and record s

rature.

30.5.3 Ptice the smmglc conmingr in the water in the
witrasoaic bath (with e power wrned offh, Afer &0 s,
rsmave the glass container nd record its temperaiure.

20.5.4 Place 100 mL of water {at approxisately 20°C) in
another 200-ml play sameple comminer, and rascord s
IEmperavire.

30.5.5 Place the sicond sample conrsiner into the water in
the ultrasonic batk (with the power turmed on). ARer 60 5,
remove e glass conrainer and record its lemoerature,

20.5.6 Calculaie the rose 6f stergy deposition into the
mple coaminer wsing the Iollcwinr. formula:

R:-dh‘!s:(sx;x L) (2%
{
where:
4.185 = Joujesseal,
& = emeney deposidon, wanyml,
8, = emperature fise with the altrasonic bath Bot oper-
ating, °C,
#y -w_c'mpemu:a rise with the aftratonic bath operating,

(= timein seconds, 80 s (20.5.3 and 20.5.5),

v = qacific heat of the hquid in the glass mmple
containet, |.0 cal/g, and

a2 -d?tz;f&:liqddinhgl&ampmwnw
1.0 g

2057 Adiast the aperating conditions of the tarh so that
mmdwmmmaummfomwmz
WMW/m?, as defiaed 2y this procadore

21. Precitha nad Bias,

21, Precision—The precisian of the procsduse in 1is test
raethod is being derermiined osing round robin dass from
participatiag laboratories,

21.3 Sics~—Since there i3 10 accepwd reference malerial
sulrble for determining the bizs af the procedurs in this 1es
method, bias has not been determined (see Specificadon
D 3670).

NovE IRound robin Ama iy yuder developoent and will be
oeeaznicd 23 2 pnrh report

2. Keywords
22.! ubestos; microvasuuming séntled dust TEM

o g At a4 bt e
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| APPENDIX
™ ory lotormatian) |
X1 SAMPLE ANALYEIS .
%1l Sce Figs X1 and X2 for the dust 3aalysiy workshezt and the TEM count sbeet-
, DUST SAMPLE ANALYSIS
Accelerating Verage: - L
Client e — |
i \ndicated Mag: |
e ] Scresn Mag: K: " - ‘
om Naw W Analyzas: - . MicToscope: 1 2 .
Date Sampie : |
i ot |1 Fites Type:
Numpar of Cpenings/Ginids Loun . — e —
e o . 9& Firey Pare Siza (umj): - .‘
percem Loading: e e . - - l‘
Grid 3ox #1: i . - : -
| 2
1
Anslyst:
Revi l Couating Rutes: ARERA LEVEL I
igwer
Calculation Datac 7
Bifective Filter Arsa in mm® | (SFA)
Number of Gnd Opsnings Caunted: I (c1e) _—
Avderags Grid Opening Area in mm?: L (GO
volume of sample Fittared in mi: [\;}
Surface area Sampied in oan?, (sFL) B
‘ 5 g | #STR) “ .
Nurmber of Askestos Stucwres Countec: . <

ion Nere.
ds‘n'ucmrauasmeﬁmitofdamcnun
eaLnima i 6ES AN or aqu@ 4. BNl
* If tha pumbBer of asbestos TUORFeS &2 BT

mpAX X 100 X #8TR _  (Asbestos Suy: s par e

GO X GOA X VXEPL -

|

for Total Asbagies STUCL/eS: _ |
Resuls - — M ‘i
Hesults for Strucnsss 2, mierons: I
(ch+m pat er?) 1|

PG X1.1 Oud svn:i; Anatywe Work Shest ;
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. Lrppormegge Lreae S e . .
Job Numbar:
i Langth Width Confrmation |
sw:m i S:::i’f Typa s (] Microns | Microns [Morph,| SAED | EDS
1
i
} T
! i
, i
| !
i
] i
!
. 1
‘ i
!
T
. i
1 J , ]
Note:  Kays to Abbreviatons Usad in Figure:  » _
Type: Structure: . ~ Others:
c = GChrysotls F = fsibar NSO = No Stuctres Cewacted
AM = ATROS® 8 = Buyndle Merph = Morpholagy
CR = Crocidgeite ¢ = Cllster $ASD = Salectad Area Elacwan Diffragdon
T ac = Agtincite M= M?mz EDS = Enargy Disparsive X-Ray Spacrroscapy
! TR =  Tremeite ER = Inter-Row Specing
AN = Angcphyticg NP = No PItam
N = Non Ashrestoa ;
G xk-n.z TEM Caunt Sheet
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