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FUESIANIAT AFIAl TAEAIATIAIATITI AT HITHILANITY

2.4) Y1AE NI AN NEANTINTA9TA (A (D) ANHININITEFULRENGIIRRE (TWA)
AANITUAHA R RDAIATNITYIN9R A ey 1useAuRaaaaal a1 8 Halus (TWA
8 7119) Turnae dBA

2.5) A1 TWA 8 #2ln9 Aisunodlanasnifiu 85 wRiuale
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¥

NRIRTANTINITLATYNAITNNTBN

1) LIIRRAAUIDIUDBNITINAWATBITATEAVAITNAILFLN (Sound Level meter)

2) SUAW AFAMTNISANET Lazdan

a.’ o < o 1% & Y ¥ & dl A
3) A9 dARTANNNITANET uaLdas AANUNRNUIATEIHE
A dl o/ . . ! & v v d|‘

4) FIAUUALADIYBIATBITALRENAEEN (Noise Dosimeter) NBMILALIINGNS
NN NEIFNIWULLALADIUDILAS B

5) peaqdaAniBeusngrasesljifinis dalW dawndesUsuannie
DaszuulamsimgUnaos

6) avasfiifinng

6.4 unUFiAinas n1sifudaaenssuynania (Total Dust) uazAIS
mﬂi'lzv;‘l:ﬂﬂﬂ’ﬁ%iig’mﬁ'ﬂ (Total Dust Sampling and Gravimetric Analysis)
nafudanensuaznITAnsERdannsuiinamfaa s Aty an
(Total Nuisance Dust) 15280 433191 UFag19uazn1TTlATI EndIaE9AINABN1S
NIPSgIHIBIADNTIAIHU D ATELATENBaE TR AEN 31N (NIOSH Method)
naulRAENITMaARENATIANTEN
1) AndnAgA AT ANE
1.1) dugediaatsenmeila High-Flow vi3e Multi-Flow 4149w 1 1389 / nqs
12) AL BLANg NA BTN NAAFIBEENIA ST 1 1FEDY / NgH
1.3) indasiaiiningu Aaiuanladenadonsdiunuei 3 saanuog
ARANSH 199 0.001 mg e 819U 2 LAEDY N AYAINNANIaLAREH
1.4) @y@mﬂfmuﬁyuﬁﬁquyiyﬂﬂ’lﬂ (Vacuum Desiccator) 471473 1 Lﬂ%m
nslpzamunatameLAtecdd
2) IALPENTAR
2.1) 2NAIALFUFIBENIBINA Faan 1 8/ ngN
2.2) UN8UIMBATINNTTATITTA 19 1 U / NN
2.3) NTLATHNTEY PVC WA 37 Hil. W5 5.0 [HATOU NIDNAH LN

&34 (Cellulose Support Pad) 471%4a% 3 %A / NG
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2.4) AFUUTIINTLANENTES 3 T3 UazqNTIANINIIIBENYBIBINIA TN
39n/ ﬂ’N;N
2.5) Cellulose Shrink Band @1 3ulayusnnauAariuIIndULT9q
NALANENTBINONAIAANEBY F1349% 5 L% / NN
2.6) Cassette Adapter dwsulaluntanananaafnaoniugdaniuas
(Outlet) BpaRALLF9NTEAENTESIANGF F191 2 §94 / N
2.7) VENANFANDE 11493 2 LA / ﬂzg'u
2.8) wutiufinnsfusaesnsenae d1uam 1 i / ng
2.9) wuLufinnanisAiasidanng auam 1 a1y / nax
3) ¥AgioanisAnen San fwdeanlrdneuilazucofinns dauses
4) \demesufifinig dalW wissusuninia uazazunlamimpnen:
5) iuannsfiantunaidn du AT UTNNSANELALTAR
6) natidugadaassainia ulalyau dnanaariansazyiinisenn

LUALABEUDILATEI (I NERATZENIT 19T DU NUEUSZHI0d 12 F7 N9

(1) JugAfaaen98InIe (2) WFBIUS LTI UAINYNADY

‘glu Gilair Plus (Primary Calibrator)

1 L4 1 L2 wn o ' '
A 19 AgdsmnisAneitaiuund§ifinns nmsfiusasensunaun
K & ¥ o .
(Total Dust) WRENTIFAATITALALNISHIUINIIN (Total Dust Sampling

and Gravimetric Analysis)
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(5) TaunagAA2MH@ (Desiccator)

' L4 ' % wn o ' '
A 19 AagdnmnisAneitaiuunUfifinns nmsfiudaeensuynaun
“ L SR
(Total Dust) WASNTSIATIENR LALNISHINIAND (Total Dust Sampling

and Gravimetric Analysis) (A®)

wnee: logaanduaslsunsdhfin iy gaanasduliasnsalraln

N 979 3U9 ANs9, 2565
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5 ) a o
“dhupioudny fndwmsaaia”

n Do not move
 ugipd &

PR S
ArusmoTsgURES anindbuse

(1) 21F9gALADYN (2) e (3) NTzAENTaY BHA PVC

(Tri pod) AUSVINNTHFTITIA

e

e ¢
ot * o

. _——

(4) WAWLATH (5) AAULIIINTEATENTEY
(Cellulose Support Pad) waangnie

(7) 28m8 (Cassette Adapter) (8) AINAL (Forceps) (9) NENAIFANADU
[ ¥ L7 1 '
ATNA 20 qﬂqﬁ?ﬁ?uuwﬂﬁﬁ’ﬁms mfil,ﬁumamwuvgﬂﬂmﬂ (Total Dust)
% o ¥ o
WREZNIFALATIEALALNISTIHINIIN (Total Dust Sampling

and Gravimetric Analysis)

. ¢ o
finn: F199UHA NOYIZTN, 2565
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seMeRRATiNSIAREN AT TN (AAANA yasidea, 3993 91duns
LAZANRTHA TOUNEE, 2560)
1) @%uw%ﬁmum%’fﬁm%mﬁ@mﬁﬂ%ummgﬂmy@wm@j”mqmﬁwmm
anAzasngaeInAnewin U udane1afsi
1.1) ﬂ@‘ﬂ;N “ON" e TrTuyinenn Uszanns 5 wiit
1.2) H1AAUUSIINILATBNTDY 3 H1u v’fUﬁiqﬂﬁ:mwmm PVC
2UIA 37 HH. WU 5.0 THATDY WIDHAEWHUEEN (Cellulose Support Pad) paiuNe
waaRneaua 2 A Iaels Cassette Adaptor iusinmastunisdanse
1.3) peUanenenanafnasway “Inlet” mqmﬁumiqﬂi:mwmmL%ﬁﬁ”u
Lm‘%mﬂ'ﬁ”uLﬁﬂ‘umfmgﬂ@iyﬂwmﬁmqméffméwmmﬂ
1.4) AaUaNeNeNANTANDBWATM “Outlet” PEIAAUUIIINITLANLNITDY
Lﬂjﬁuﬁm@m&ffméwmmﬂ
1.5) Usudnannisazesenaaiiiuenlnasdu 1.5 — 2 (@as/md) lom
Tﬂﬂ?ﬂlﬁuﬁqﬁqﬂ%ﬁlﬂﬁﬂLﬂ%@xﬁﬂ’%ﬁ.lLﬁ%l‘].lﬂ']ﬁmgﬂ(;@\??lﬂﬁﬁﬂ@Wﬁ%@ﬁ’]ﬂ@’lﬂ’]ﬂ
2) aduNBdumBLNMTIARENNTTANENTaY PVC Wielrlunnaifudhesnau Al
2.1) tufinreyanieg sstuuuutuinnanisiingnzndaesnslaenis
Favinnin
2.2) USugnLaasiaimmin
2.3) TyANALNITAENTBIDBNANLATEY Desiccator KIWNTEATHNTBIL
HIUWAEDITAR N 2 19n9zAENTBaIUNa TS U IMTN2B9LAB BIEs BuNaRdt
ANTENBE DL AIUWIT 32BN ARNSH
2.4) FIHNMITNNIZAIMNTDITIBNASI TINNAANEUANATITWLTH
0.005 fadn3n MLsuguerEasia uasitmsUsufaunmagrEasiaimingnass
2.5) WNIDIAUINTNIDINTTAIENIBI 2 ASILAN AT IH LY
0.005 fiaansn maade wasidinuadminzesnszaensseneuiuingi
2.6) TyAnALUNWESH (Support Pad) Wewnneausane19anT928auang
mfi’ﬂmuumﬁumi@;ﬂﬁmmﬂﬁm%guéwqﬂ (Outlet) anu1sNBITUMNIBIAYF B LN
f«mﬂﬁymu@ﬂﬂmmﬁumiqm:mwm@ﬁﬁy (NIOSH Method # 0500)
2.7) WAnAUNIzATENIBs PVC Afedminuasannaudusininaes

VAR DIFIITVIUAIUHLNISLET N
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2.8) U9ENaUFHNALALTUINIDIAFILF99NTTAENTBUITIAIETH NA
01 9 wn Tagnusuazans

2.9) T Cellulose Shrink Band %?m@uu’%qumﬂﬁéﬂimﬁw%guﬁmmzﬁ’umiq
nazANENTEY A9Taun (Uazunos 6 Falua)

5) abunsduaunIaRUf BN NTLIR

5.1) shgafudansrusaniiUssnauBeusosuat (Ui udanensugon
Tuanmlszneunafidasdania

5.2) Tufinaoyan19y 1w S aoudl Arui goungd sad s
BRI eE ] oTarias

5.3) nenjs “ON” TiiluiEarinanuilazanns 5 wifl nausenanansfinaau
uAzAdULTT9NTEANEnTasntuin (farenduussgnazaunaasandudaynasiesn
AN0DANTITANISEUAZEDNYIBIDINIABDNDILANE)

5.4) AITROUARTINIT MATaIaINIAraNTNTIRa (2 FuiAsunlasla
idnsannnisengnedunis: niaengomgAuazadinduiuanaisllananiniy
nosUiAnag Tnalaedassuifisuanugnassnsiugadaoseainie

3.5) ¥INYnSIA UAa08190NALLURALT (Area Sampling) TANG
mmqﬂ%’ummqqL‘ﬁ'@ﬁmﬁgqmﬁumﬁfgﬂﬁmwﬂﬁmefu'i:ﬁuwm‘f@ (Breathing Zone)

5.6) waantin[affuandasuen Andsnduussgnszanensastuazimela
Towdanduussgnazaunsasduandalnumg

5.7) tuiinnan@ufuiegas uuuuininnnsfudansneainie

5.8) WoAnganiaifiudaesnshniiuinnafitly (Eapse Time) asluuun
{hufinnaifiudasnsainie

5.9) naALAL UMD NaINIA9INgATIRTIaTR R RDUSATINTS
TawnsannAesigAfansnInIAMdsanIiuRAaEN (Post calibration) Thfinwa

3.10) AMADIMIARALERF1N1T MAYDIDINIATINATATING MATEY
aNANLSUABENIUATERIIN1T MaTBsaN N A UARa N

NHLILAR: dmanisnarasainirasingAfaes AR fae19AaT

v = o 1 ‘\_: o 1 1 1 ! o A
Tﬂ@LﬂﬂﬁﬂUﬂ’ﬂuLﬂU@]fJﬂﬂﬁﬁ %ﬂfmfmmﬂmmumu + 10%
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3.11) ﬂmﬁu@mmmﬂ mem%ymiqmmﬁmLﬁuﬁq@éwﬁjumﬂmﬂﬁ’u n
@qﬂﬁy’mm Lﬂyfn,mm@ﬂﬂmmmmlmmﬁumwmmmmmfﬁuﬁu ﬁq@%@ﬁﬂmﬁﬁﬁmﬁm
@éﬂﬂfﬁﬂmﬁumﬁfyﬂﬁmmmm il
3.12 Lﬁﬂﬁﬂ‘lﬂyﬂﬂﬂﬁﬁﬁﬂ’lﬂmyﬁ 08A9NBBN ﬁﬂuﬁfmﬁumwﬂﬁmm ﬂ'ﬁm%"fu@y@m
mw%yuﬁﬁmqiyiyﬁmﬂ (Vacuum Desiccator) Tm?z«lgff;muﬂéwﬁm 1 4 la ﬁyql,ﬁugiy@m
ANILLLETTHAN WA (1 24 Fala

4) m‘ﬁmiwzﬁﬂ%mmﬂiunﬂﬂmm

4.1) USUAusAa0eEs uasLSuieusnnggieEecd

4.2) ‘li"l(ﬂﬁUU‘i‘i’iﬂ‘izmﬂwﬂ‘i@Gﬂ@ﬂ@’m(52]@ﬂ’]’m%‘u LENEUN AN BIARL
pananduanslagly Cassette Opener I o waanfiumyuadulsoy o

4.3) WwAnAUnTzAENIDs PVC d1linRnuiinnunsserindamniads
L lUURe IS U TN LA DI

4.4) fﬂ'mﬁmﬁfﬂ (Post Weight) ﬁ?@ﬂﬂﬂﬁﬂmﬂlwﬁﬂﬂﬁmmﬁ@ﬁ 3 ’ﬂ@mﬁfm
TRANSH (17w 0.001 mg) wazaniuinaminfielnacduuuniuiinnan1sasizn
TR anal

4.5) ﬁqmmmwmymgwﬂm&jumﬂuﬁqmjwmmﬂ Tunnsaasiadnsu

éﬂ@uﬂmﬂh‘mm 1N NIOSH Method # 0500

v v 1 A Vv ﬂ o 1 ° Vv 1 ‘iﬂl
AVHEHZHIBSHI N21AT Iranmaiudinan e AanlnangnanalUi

C = (W, - W;) = (B, — By) x 10° mg/m°®

\'

C = ANAHIINIUIBIHUYNIUIA (RARNTHADGNUIANINAS)

o/

U
¥ % ! =3 o ! A a
W1 = HIMHNNTEATENTENNEUNUAIRYNN (HAIRNTH)

o/

gj o/ o/ 4 o/ ! Aa A
W2 = H9HNNS2ATENSaNRAdNUAIa819 (RaanNSN)
B1 = 14794%In Blank nawuifiusinasng (RAAnsw)
B1 = 111¥in Blank BALAUFa99 (RaANSH)

V = 13N17928997107A9INANSL A UFa819810 e (RRS)
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NRIRFMIINTITATEN AN DN

1) LasiARa1winANFEen T689) LazgUnT

2) SUAW AFAMTNISANET Lazdan

[ o s o/ v & Y Vg A p=|
3) AFAEAATAUNNNTANEN ULAzdar JANULgILLIATEHe
4) grauunAe3aa eIl NiUfaeeNeINIA newiuIgiNeunisinen
4 4

FATWLLALADIIDILATD

5) m3ratinnannEausasreseslfiains dalW dawndessuannis
Dnszuulamipynan

6) avasfiifing

a va < o ' N < { ¥
6.5 unufjusnIg msmum@mﬂmmm@nﬁtmﬁaLtazazau?uqmu
(% e L ¥ £

‘mmﬂfaﬂfﬂ(Respirqble Dust) WAZNTTIATIEN L ALNITTININN (Respirable Dust
Sampling and Gravimetric Analysis)

1 5 d| Vv dI o - 1 1 ~ 1 A o

UpgAssrayaigatuUSunasunaua luiisanenanisUasiludunans
i : ' v < da : o A4 Yo
ARNANILNUABFININ W n2uInLsrnauneeunInresudsilaunanig q i leeng

A A ' o N % PR & !
szuunmnaiwnialeaaynafiflauia g anegndulalagauayn aynnaiidauadnnn
a9 (Ufanannan uawlen niegeansnslanlneyniafifiuaaninuaslumudngs
ANNTINU (Impaction) FUKIIa95ruUN1Fiumiels vinlmdunelUlndessuunadiu
w1alaFIUNAT BRNIATIANNTZNULSIMNAaAANLATLY WIUBAaN9gNiNTAaanann
sruundunnelalantsnistundsuressaaruiasidialan wasranuazuaalan
e ' A a & Aa o ¥ '

(Muco-ciliary Escalator)/ GfumuﬂmmémﬂwmmmL@ﬂwummmﬁu WHANNBYe NN
NIEVUUZNURNINIaINRaRaNLazuaUaniiaysnin1sindaniiag19dase (Brownian
Movement) F9RIHITOLARNY Lﬂﬂfﬂﬁqqmmmﬂmfm BUNAWAIHB19YINEUATIEAD
dgj - v 1 A 1 1 1 = o
Halanies niagngadningnszualafinlUainaaunis g 989519018 aufendeny
ST P R T T o g PR o I O AR N HE M ) R BT T I AT, W ek
wpHN110 (HATEU IefA1d58 g ue89N9IaDY92199 3.5 - 5 (HATDW LH8991n
ANEATINITIBURATTY (Potential Health Hozard) 28984A1ARTY 9 HAMNULANATSTIUENAY
Uszian 38a 2UIA LarUINBNeRnIAtN Muniisnerinyifgafunisfiudaesna
BUNIATILYNEY LL@mmNTuqmmmﬂﬂme (Respirable Fraction of Particulate Matter)

Faluumiez3enamu 9 21 Respirable Dust Respirable Dust 81a13znoun9e syn1ATing
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v o o 1 ! . P 1 1
WENTHAIWATHAIYBINULBY LW Quartz %ﬂLﬁuwﬁﬂ?.lﬂﬂNqﬁﬂuﬂﬁjﬂﬁrﬂﬂqﬂ’]‘iﬂﬂﬂﬁﬂﬂqﬂ

Wtlanla Waaaevinundiugana (Carrier) aa9an9REa 7 1% Tavzwin laszwiees

ac o !

finvinaza1e@unia (cyclohexane-soluble Fraction) siairulunstiaasuwainn1snana i

1 v
= =y

sapun uan iFesilaznaationis iusaessuiinabifinnanusiaa (Nuisance
Respirdble Dust) AMHNATNNTHIASTIHVBIBIANTT ANURDATEUALE1TIBUINLUNS
AM5981H3N1 (NIOSH Method # 0600) B91fiun1531A31z9 Respirable Dust #itlsznaunag

v 1 1 v e 1 v
Quartz #a8N1 1% WWIIEPINE Quartz #1177 1 % ABNALATIZH % Quartz S9NA%E

1 ¥
a o

naudAnEainnIsazENAINT DN
1) AALpELH AT 0INNTANEN
1.1) ﬁx@mﬁq@ﬁlmmﬂﬂmjﬁm High-Flow 3@ Multi-Flow §1343%4 1 pias / ﬂ@jm
12) WS UTsANag nABsINTuARDE9DINIA ST 1 B / NaN
1.3) \ngasdedaningu Aoiuanlafanalansunusi 3 aaenuas
AaANTH 17w 0.001 mg iuan damaw 2 1ndes Mlazaaunansmeaadoeds
1.4) @yglmﬂfz’m%yuﬁﬁmqmiy’mﬂﬂ (Vacuum Desiccator) 4134793 1 LELE
slPzaIUNATIVDILAREIH
2) IA3ENTAR
2.1) 1INADY F19n 1 894 / N
2.2) Uuam0syinnIanaa9dn 1095 1w / ﬂZgIN
2.3) NTLATHNTEY PVC WA 37 Hal. WG 5.0 (HATHH NIDHATEWH
1634 (Cellulose Support Pad) 91431 3 % / ﬂfo}l:kl
2.4) AFULFTINTTATENTDS 3 9 UATGNTANIINBNYBIBINTA T34
3gn/ ﬂ@:}l
2.5) Cellulose Shrink Band @1 3ulayusnAauAariuI0IndULT9q
NALANENTENVIEWANEANDEY F1UIU 5 11 / NG
2.6) Cassette Adapter @?W%’UT%Tumwiﬂﬁﬂwmﬂﬁﬂé@uﬁugl,ﬂmymzim
(Outlet) ¥BIRFLLFI9NTEATENTEIIANDR F149% 2 614 / N
2.7) NONRIEANDAY 11495 2 1AW / NGN
2.8) Calioration Chamber/Jar 413 3 81 Mlpzamunanshmasufifnns

2.9) SKC Aluminum Cyclone/ Nylon Dorr-Oliver Cyclone 41423 1 8% / ﬂ’&;&l
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2.10) Sampler Holder ﬁﬁw%usfﬂmﬁumiﬁgﬂimwmmLL@: Cyclone 1W®
a dl g o/ ! o o/ !
NHUALUNIRE209M881 91394 1 83 / NQX

2.11) uuniifinmafiusagnsannig smuau 1 aii / nga
2.12) uUnTLAnHaN1ATIZARIDEN9 d1u9u 1 atil / nga
5) viagiounniafinen dan AwdenlidneudasUfifions MEauses
4) \demevufiifinig dalW wdasusuninia uazszuulamimnan

5) iuannsfiantuniadn 3n agiomnnsineiuazian

6) natingasiaaavaIn1A (Winlsa1n YnAngiAiaasazinnissin
LUALAAFTDILATEI (1N NOUTFYENIT TN DUNHEEUTEHDL 12 F9 1M

(1) Ungafaaen9aInIe

(2) WFBILFLIIIUANYNADY

‘éu Gilair Plus (Primary Calibrator)

(3) WAFBITY NATYN 6 AN (4) AAAAINNTU (Desiccator)

¥

' L4 o % wn o ' '

it 21 agdmmnisAnefitaiuuny§ikinns nmsfiuiaeerwueuinin

] ¥
ﬁm":ﬁaLtazazﬂu?uqaauw@aﬂaﬂTm (Respirable Dust) Wazn1s

“ L ¥ o . )
AATITALALNISTINIAN (Respirable Dust Sampling and

Gravimetric Analysis)



5) Taunagaaans@i (Desiccator)

H s < 1o % a wa [~ L% ' '
Al 21 AgtemnsAnEftE U iRnns nsfiudaeenefuawiman

D.

14 v
mmﬁaLtazﬂzﬂu?uqaauﬂ@aﬂ@mTﬂ (Respirable Dust) Wazn19

K & ¥ o
AN AEN15H9H1ANN (Respirable Dust Sampling and

Gravimetric Analysis) (Gll’ﬂ)

wname: logaanduaslsunsdhfininiu gaanasguliasnsalsln
N1 999U fwness, 2565

“ “ ‘ “

f
M’\ULHEBUU'ILI NamsIadn"”
n Do not move
K, i O]
4 oepbep:}, e

vineTiouniibiararuacaiy
ArzmesuguRRed v inurdvuzien

(1) 219 EALAIUAIDY

(2) J"IEILL"ZJ’JH (3) N9rAENTAN ¥HA PVC

(Tri pod) AULYINNITHTIFIA
A o dl? y? a v & @ ' ! & 4 ¥ =
AW 22 aagflr (BUNUFURNTS A1SAUAIBENHRIRIALANTILATTILAT N AN

v % L ¥ LY
TUQQ@N?IQQ‘IJQQTQ (Respirable Dust) LlﬂgﬂqiaLﬂi’]gﬁiﬂﬂﬂqiﬁ\‘luqﬁuﬂ

(Respirable Dust Sampling and Gravimetric Analysis)

8%
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—

(4) uWHLERY (5) AAULTITNTTATENTDS

(Cellulose Support Pad) W’;ﬂuqﬂﬂm

(7) 9898 (Cassette Adapter) (8) AINAL (Forceps) (9) VieNWaaRNaD

(11) Sampler Holder (12) Calibration Chamber

{ o 1o % a & o ' ' & A ¥
AT 22 'Jaqﬁ?ﬁ?uuwﬂgff?lmi MSAUAIBL N RABIALANTILATTINRE R AN
¥ % L ¥ Y
Tuqmm'mﬂ@mfﬂ (Respirable Dust) WRZANSALATIEAIALINTSTINIAIN

(Respirable Dust Sampling and Gravimetric Analysis) (Gll'a)

. ¢ o
finn: F199UHA NOYIZTN, 2565
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senneiRasinnsiaRENATIENSaN (AANA ypsiiden, 3593 S19uns
LAZINNTHA FOMEE3, 2560)
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mqmmmﬁmwgmy:
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2.2) Usugusiaasainmin
2.3) lyAnAUNIzAENTBIBENINASEY Desiccator KIWNTEATENTBIL
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o
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2.6) TANFAULRIWLEEH (Support Pad) Benmunaiaasinesnsansswey 219
Wﬁ’flmuumﬁum‘sqﬂﬁzmwmm%uéwqm (Outlet) anu1sNBIT UMNIBIRYFIBENS
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(Niosh Method # 0500)



PARTICULATES NOT OTHERWISE REGULATED, TOTAL 0500

DEFINITION: total aerosol mass CAS: NONE RTECS: NONE

METHOD: 0500, Issue 2 EVALUATION: FULL Issue 1: 15 February 1984
Issue 2:15 August 1994

OSHA: 15 mg/m* PROPERTIES: contains no ashestos and quartz less than 1%
NIOSH: no REL
ACGIH: 10 mg/m’, total dust less than 1% quartz

SYNONYMS: nuisance dusts; particulates not otherwise classified

SAMPLING MEASUREMENT
SAMPLER:  FILTER TECHNIQUE: GRAVIMETRIC (FILTER WEIGHT)
(tared 37-mm, 5-pum PVC filter)
ANALYTE: airborne particulate material
FLOW RATE: 1to 2 L/min
BALANCE: 0.001 mg sensitivity; use same balance
VOL-MIN: 7L@15 mg,fm3 before and after sample collection

-MAX:  133L@ 15 mg/m?
CALIBRATION:  National Institute of Standards and
SHIPMENT:  routine Technology Class 5-1.1 weights or ASTM
Class 1 weights

SAMPLE
STABILITY:  indefinitely RANGE: 0.1 to 2 mg per sample
BLANKS: 2 to 10 field blanks per set ESTIMATED LOD: 0.03 mg per sample
BULK PRECISION (5):  0.026[2]
SAMPLE: none required
ACCURACY
RANGE STUDIED: 810 28 mg/m’
BIAS: 0.01%

OVERALL PRECISION (S,): 0.056 [1]

ACCURACY: +11.04%

APPLICABILITY: The working range is 1 to 20 mg/m’ for a 100-L air sample. This method is nonspecific and determines the
total dust concentration to which a worker is exposed. It may be applied, e.g., to gravimetric determination of fibrous glass
[3]in addition to the other ACGIH particulates not otherwise regulated [4].

INTERFERENCES: Organic and volatile particulate matter may be removed by dry ashing [3].

OTHER METHODS: This method is similar to the criteria document method for fibrous glass [3] and Method 5000 for carbon
black. This methad replaces Method 5349 [5]. Impingers and direct-reading instruments may be used to collect total dust
samples, but these have limitations for personal sampling.

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition
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PARTICULATES NOT OTHERWISE REGULATED, TOTAL: METHOD 0500, Issue 2, dated 15 August 1994 - Page 2 of 3

EQUIPMENT:

1.

2.
3.
4.
5.
6.

Sampler: 37-mm PVC, 2- to 5-um pore size membrane or equivalent hydrophobic filter and
supporting pad in 37-mm cassette filter holder.

Personal sampling pump, 1 to 2 L/min, with flexible connecting tubing.

Microbalance, capable of weighing to 0.001 mg.

Static neutralizer: e.g., Po-210; replace nine months after the production date.

Forceps (preferably nylon).

Environmental chamber or room for balance (e.g., 20 °C £ 1 °C and 50% + 5% RH).

SPECIAL PRECAUTIONS: None.

PREPARATION OF FILTERS BEFORE SAMPLING:

—

N

w

. Equilibrate the filters in an environmentally controlled weighing area or chamber for at least 2 h.

NOTE: An environmentally controlled chamber is desirable, but not required.

. Number the backup pads with a ballpoint pen and place them, numbered side down, in filter

cassette bottom sections.

- Weigh the filters in an environmentally controlled area or chamber. Record the filter tare weight, W,

(mg).

a. Zero the balance before each weighing.

b. Handle the filter with forceps. Pass the filter over an antistatic radiation source. Repeat this step if
filter does not release easily from the forceps or if filter attracts balance pan. Static electricity can
cause erroneous weight readings.

. Assemble the filter in the filter cassettes and close firmly so that leakage around the filter will not

occur. Place a plug in each opening of the filter cassette. Place a cellulose shrink band around the
filter cassette, allow to dry and mark with the same number as the backup pad.

SAMPLING:

5.
6.

Calibrate each personal sampling pump with a representative sampler in line.

Sample at 1 to 2 L/min for a total sample volume of 7 to 133 L. Do not exceed a total filter loading of
approximately 2 mg total dust. Take two to four replicate samples for each batch of field samples for
quality assurance on the sampling procedure.

SAMPLE PREPARATION:

7.

8.

9.

Wipe dust from the external surface of the filter cassette with a moist paper towel to minimize

contamination. Discard the paper towel.

Remove the top and bottom plugs from the filter cassette. Equilibrate for at least 2 h in the balance

room.,

Remove the cassette band, pry open the cassette, and remove the filter gently to avoid loss of dust.

NOTE: If the filter adheres to the underside of the cassette top, very gently lift away by using the dull
side of a scalpel blade. This must be done carefully or the filter will tear.

CALIBRATION AND QUALITY CONTROL:

10.

Zero the microbalance before all weighings. Use the same microbalance for weighing filters before
and after sample collection. Maintain and calibrate the balance with National Institute of Standards
and Technology Class S-1.1 or ASTM Class 1 weights.

11. The set of replicate samples should be exposed to the same dust environment, either in a laboratory

dust chamber [7] or in the field [8]. The quality control samples must be taken with the same

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition
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PARTICULATES NOT OTHERWISE REGULATED, TOTAL: METHOD 0500, Issue 2, dated 15 August 1994 - Page 3 of 3

equipment, procedures, and personnel used in the routine field samples. The relative standard
deviation calculated from these replicates should be recorded on control charts and action taken
when the precision is out of control [7].

MEASUREMENT:

12. Weigh each filter, including field blanks. Record the post-sampling weight, W, (mg). Record anything
remarkable about a filter (e.g., overload, leakage, wet, torn, etc.)

CALCULATIONS:

13. Calculate the concentration of total particulate, C (mg/ma), in the air volume sampled, V (L):

- W W)-(6, -5,
v

x10% mg/m?,
where: W, = tare weight of filter before sampling (mg),

W, = post-sampling weight of sample-containing filter (mg),

B, = mean tare weight of blank filters (mg),

B, = mean post-sampling weight of blank filters (mg).

EVALUATION OF METHOD:

Lab testing with blank filters and generated atmospheres of carbon black was done at 8 to 28 mg/m*
[2,6]. Precision and accuracy data are given on page 0500-1.

REFERENCES:

[1] NIOSH Manual of Analytical Methods, 3rd ed., NMAM 5000, DHHS (NIOSH) Publication No. 84-100
(1984).

[2] Unpublished data from Non-textile Cotton Study, NIOSH/DRDS/EIB.

[3]1 NIOSH Criteria for a Recommended Standard ... Occupational Exposure to Fibrous Glass, U.S.
Department of Health, Education, and Welfare, Publ. (NIOSH) 77-152, 119-142 (1977).

[4] 1993-1994 Threshold Limit Values and Biological Exposure Indices, Appendix D, ACGIH, Cincinnati,
OH (1993).

[5] NIOSH Manual of Analytical Methods, 2nd ed., V. 3, 5349, U.S. Department of Health, Education, and
Welfare, Publ. (NIOSH) 77-157-C (1977).

[6] Documentation of the NIOSH Validation Tests, 5262 and 5349, U.S. Department of Health,
Education, and Welfare, Publ. (NIOSH) 77-185 (1977).

[7]1 Bowman, J.D,, D.L. Bartley, G.M. Breuer, L.J. Doemeny, and D.J. Murdock. Accuracy Criteria
Recommended for the Certification of Gravimetric Coal Mine Dust Personal Samplers. NTIS Pub. No.
PB 85-222446 (1984).

[8] Breslin, J.A., S.J. Page, and R.A. Jankowski. Precision of Personal Sampling of Respirable Dust in Coal
Mines, U.S. Bureau of Mines Report of Investigations #8740 (1983).

METHOD REVISED BY:

Jerry Clere and Frank Hearl, P.E., NIOSH/DRDS.
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PARTICULATES NOT OTHERWISE REGULATED, RESPIRABLE 0600

DEFINITION: aerosol collected by sampler CAS: None RTECS: None
with 4-pm median cut point

METHOD: 0600, Issue 3 EVALUATION: FULL Issue 1: 15 February 1984
Issue 3: 15 January 1998

OSHA: 5mg/m* PROPERTIES: contains no ashestos and quartz less than 1%;
NIOSH: no REL penetrates non-ciliated portions of respira-
ACGIH: 3 mg/m® tory system

SYNONYMS: nuisance dusts; particulates not otherwise classified

SAMPLING MEASUREMENT
SAMPLER: CYCLONE + FILTER (10-mm nylon cyclone, TECHNIQUE: GRAVIMETRIC (FILTER WEIGHT)
Higgins-Dewell [HD] cyclone, or aluminum
cyclone + tared 5-pm PVC membrane) ANALYTE: mass of respirable dust fraction
FLOW RATE: nylon cyclone: 1.7 L/min BALANCE: 0.001 mq sensitivity; use same balance
HD cyclone: 2.2 L/min before and after sample collection

Alcyclone: 2.5 L/min
CALIBRATION:  National Institute of Standards and

VOL-MIN:  20L @5 mg/m? Technology Class S-1.1 or ASTM Class 1
-MAX:  400L weights

SHIPMENT: routine RANGE: 0.1 to 2 mg per sample

SAMPLE ESTIMATED LOD: 0.03 mg per sample

STABILITY: stable
PRECISION: <10 pg with 0.001 mg sensitivity balance;
BLANKS:  2to 10 field blanks per set <70 pg with 0.01 mg sensitivity balance

[3]
ACCURACY

RANGE STUDIED: 0.5 to 10 mg/m’ (lab and field)
BIAS: dependent on dust size distribution [1]

OVERALL
PRECISION (S.): dependent on size distribution [1,2]

ACCURACY: dependent on size distribution [1]

APPLICABILITY: The working range is 0.5 to 10 mg/m’ for a 200-L air sample. The method measures the mass concentration
of any non-volatile respirable dust. In addition to inert dusts [4], the method has been recommended for respirable coal
dust. The method is biased in light of the recently adopted international definition of respirable dust, e.g., = +7% bias for
non-diesel, coal mine dust [5].

INTERFERENCES: Larger than respirable particles (over 10 pm) have been found in some cases by microscopic analysis

of cyclone filters. Over-sized particles in samples are known to be caused by inverting the cyclone assembly. Heavy dust
loadings, fibers, and water-saturated dusts also interfere with the cyclone's size-selective properties. The use of conductive
samplers is recommended to minimize particle charge effects.

OTHER METHODS: This method is based on and replaces Sampling Data Sheet #29.02 [6].

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition
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EQUIPMENT:

1. Sampler:

a. Filter: 5.0-um pore size, polyvinyl chloride filter or equivalent hydrophobic membrane filter
supported by a cassette filter holder (preferably conductive).

b. Cyclone: 10-mm nylon (Mine Safety Appliance Co., Instrument Division, P. O. Box 427, Pittsburgh,
PA 15230), Higgins-Dewell (BGI Inc., 58 Guinan St., Waltham, MA 02154) [7], aluminum cyclone
(SKC Inc., 863 Valley View Road, Eighty Four, PA 15330), or equivalent.

. Personal sampling pump, 1.7 L/min + 5% for nylon cyclone, 2.2 L/min £ 5% for HD cyclone, or 2.5

L/min + 5% for the Al cyclone with flexible connecting tubing.

NOTE: Pulsation in the pump flow must be within + 20% of the mean flow.

. Balance, analytical, with sensitivity of 0.001 mg.

. Weights, NIST Class 5-1.1, or ASTM Class 1.

. Static neutralizer, e.g., Po-210; replace nine months after the production date.

. Forceps (preferably nylon).

. Environmental chamber or room for balance, e.g., 20 °C + 1 °Cand 50% + 5% RH.

N

N Oy bW

SPECIAL PRECAUTIONS: None.

PREPARATION OF SAMPLERS BEFORE SAMPLING:

-

. Equilibrate the filters in an environmentally controlled weighing area or chamber for at least 2 h.

. Weigh the filters in an environmentally controlled area or chamber. Record the filter tare weight, W,
(mg).

a. Zero the balance before each weighing.

b. Handle the filter with forceps (nylon forceps if further analyses will be done).

¢. Pass the filter over an anti-static radiation source. Repeat this step if filter does not release easily
from the forceps or if filter attracts balance pan. Static electricity can cause erroneous weight
readings.

. Assemble the filters in the filter cassettes and close firmly so that leakage around the filter will not
occur. Place a plug in each opening of the filter cassette.

4. Remove the cyclone’s grit cap before use and inspect the cyclone interior. If the inside is visibly
scored, discard this cyclone since the dust separation characteristics of the cyclone may be altered.
Clean the interior of the cyclone to prevent reentrainment of large particles.

. Assemble the sampler head. Check alignment of filter holder and cyclone in the sampling head to
prevent leakage.

N

w

w

SAMPLING:

6. Calibrate each personal sampling pump to the appropriate flow rate with a representative sampler
in line.

NOTE 1: Because of their inlet designs, nylon and aluminum cyclones are calibrated within a large
vessel with inlet and outlet ports. The inlet is connected to a calibrator (e.g., a bubble meter).
The cyclone outlet is connected to the outlet port within the vessel, and the vessel outlet is
attached to the pump. See APPENDIX for alternate calibration procedure. (The calibrator can
be connected directly to the HD cyclone.)

NOTE 2: Even if the flow rate shifts by a known amount between calibration and use, the nominal
flow rates are used for concentration calculation because of a self-correction feature of the
cyclones.

7. Sample 45 min to 8 h, Do not exceed 2 mg dust loading on the filter. Take 2 to 4 replicate samples for

each batch of field samples for quality assurance on the sampling procedure (see Step 10).

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition



PARTICULATES NOT OTHERWISE REGULATED, RESPIRABLE: METHOD 0600, Issue 3, dated 15 January 1998 - Page 3 of 6

NOTE :Do not allow the sampler assembly to be inverted at any time. Turning the cyclone to
anything more than a horizontal orientation may deposit oversized material from the cyclone
body onto the filter.

SAMPLE PREPARATION:

8. Remove the top and bottom plugs from the filter cassette. Equilibrate for at least 2 h in an
environmentally controlled area or chamber.

CALIBRATION AND QUALITY CONTROL:

9. Zero the microbalance before all weighings. Use the same microbalance for weighing filters
before and after sample collection. Calibrate the balance with National Institute of Standards and
Technology Class 5-1.1 or ASTM Class 1 weights.

10. The set of replicate field samples should be exposed to the same dust environment, either in a
laboratory dust chamber [8] or in the field [9]. The quality control samples must be taken with the
same equipment, procedures, and personnel used in the routine field samples. Calculate precision
from these replicates and record relative standard deviation (S) on control charts. Take corrective
action when the precision is out of control [8].

MEASUREMENT:

11. Weigh each filter, including field blanks. Record this post-sampling weight, W, (mg), beside its
corresponding tare weight. Record anything remarkable about a filter (e.g., visible particles,
overloading, leakage, wet, torn, etc.).

CALCULATIONS:

12. Calculate the concentration of respirable particulate, C (mg/m?), in the air volume sampled, V (L):

W, W)~ (8, - B,)
v

C= x10°, mg/m?,

where: W, = tare weight of filter before sampling (mg),
W, = post-sampling weight of sample-containing filter (mg),
B, =mean tare weight of blank filters (mg),

B, =mean post-sampling weight of blank filters (mg),

4

=volume as sampled at the nominal flow rate (i.e,, 1.7 L/min or 2.2 L/min).
EVALUATION OF METHOD:

1. Bias: In respirable dust measurements, the bias in a sample is calculated relative to the appropriate
respirable dust convention. The theory for calculating bias was developed by Bartley and Breuer
[10]. For this method, the bias, therefore, depends on the international convention for respirable
dust, the cyclones’ penetration curves, and the size distribution of the ambient dust. Based on
measured penetration curves for non-pulsating flow [1], the bias in this method is shown in Figure 1.

For dust size distributions in the shaded region, the bias in this method lies within the + 0.10
criterion established by NIOSH for method validation. Bias larger than + 0.10 would, therefore, be
expected for some workplace aerosols. However, bias within + 0.20 would be expected for dusts
with geometric standard deviations greater than 2.0, which is the case in most workplaces.

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition
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Bias can also be caused in a cyclone by the pulsation of the personal sampling pump. Bartley, et

al. [12] showed that cyclone samples with pulsating flow can have negative bias as large as —0.22
relative to samples with steady flow. The magnitude of the bias depends on the amplitude of the
pulsation at the cyclone aperture and the dust size distribution. For pumps with instantaneous
flow rates within 20% of the mean, the pulsation bias magnitude is less than 0.02 for most dust size
distributions encountered in the workplace.

Electric charges on the dust and the cyclone will also cause bias. Briant and Moss [13] have found
electrostatic biases as large as —50%, and show that cyclones made with graphite-filled nylon
eliminate the problem. Use of conductive samplers and filter cassettes (Omega Specialty Instrument
Co, 4 Kidder Road, Chelmsford, MA 01824) is recommended.

N

. Precision: The figure 0.068 mg quoted above for the precision is based on a study [3] of weighing
procedures employed in the past by the Mine Safety and Health Administration (MSHA) in which
filters are pre-weighed by the filter manufacturer and post-weighed by MSHA using balances
readable to 0.010 mg. MSHA [14] has recently completed a study using a 0.001 mg balance for the
post-weighing, indicating imprecision equal to 0.006 mg.

Imprecision equal to 0.010 mg was used for estimating the LOD and is based on specific suggestions
[8] regarding filter weighing using a single 0.001 mg balance. This value is consistent with another
study [15] of repeat filter weighings, although the actual attainable precision may depend strongly
on the specific environment to which the filters are exposed between the two weighings.

REFERENCES:

[1] Bartley DL, Chen CC, Song R, Fischbach TJ [1994]. Respirable aerosol sampler performance testing.
Am Ind Hyg Assoc J, 55(11): 1036-1046.

[2] Bowman JD, Bartley DL, Breuer GM, Shulman SA [1985]. The precision of coal mine dust sampling.
Cincinnati, OH: National Institute for Occupational Safety and Health, DHEW (NIOSH) Pub. No.
85-220721.

[3] Parobeck P, Tomb TF, Ku H, Cameron J [1981]. Measurement assurance program for the weighings
of respirable coal mine dust samples. J Qual Tech 73:157.

[4] ACGIH [1996]. 1996 Threshold limit values (TLVs™) for chemical substances and physical agents
and biological exposure indices (BEIs™). Cincinnati, OH: American Conference of Governmental
Industrial Hygienists.

[5] American Conference of Governmental Industrial Hygienists [1991]. Notice of intended change—
appendix D—particle size-selective sampling criteria for airborne particulate matter. Appl Occup
Env Hyg 6(9): 817-818.

[6] NIOSH [1977]. NIOSH Manual of sampling data sheets. Cincinnati, OH: National Institute for
Occupational Safety and Health, DHEW (NIOSH) Publication No. 77-159.

[7] Higgins RI, Dewell P [1967]. A gravimetric size selecting personal dust sampler. In: Davies CN, Ed.
Inhaled particles and vapors Il. Oxford: Pergammon Press, pp. 575-586.

[8] Bowman JD, Bartley DL, Breuer GM, Doemeny LJ, Murdock DJ [1984]. Accuracy criteria
recommended for the certification of gravimetric coal mine dust personal samplers. NTIS Pub. No.
PB 85-222446 (1984).

[9] Breslin, JA, Page SJ, Jankowski RA [1983]. Precision of personal sampling of respirable dust in coal
mines. U.S. Bureau of Mines Report of Investigations #8740.

[10] Bartley DL, Breuer GM [1982]. Analysis and optimization of the performance of the 10-mm cyclone.
Am Ind Hyg Assoc J 43: 520-528.

[11] Caplan KJ, Doemeny LJ, Sorenson S [1973]. Evaluation of coal mine dust personal sampler
performance, Final Report. NIOSH Contract No. PH CPE-r-70-0036.
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[12] Bartley DL, Breuer GM, Baron PA, Bowman JD [1984]. Pump fluctuations and their effect on cyclone
performance. Am Ind Hyg Assoc J 45(1): 10-18.

[13] Briant JK, Moss OR [1983]. The influence of electrostatic charge on the performance of 10-mm
nylon cyclones. Unpublished paper presented at the American Industrial Hygiene Conference,
Philadelphia, PA, May 1983.

[14] Koqut J [1994]. Private Communication from MSHA, May 12, 1994,
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METHOD REVISED BY:

David L. Bartley, Ph.D., NIOSH/DPSE/ARDB and Ray Feldman, OSHA.
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Figure 1. Bias of three cyclone types relative to the international respirable dust sampling convention.

APPENDIX: Jarless Method for Calibration of Cyclone Assemblies

This procedure may be used in the field to calibrate an air sampling pump and a cyclone assembly
without using the one-liter “calibration jar".
1. Connect the pump to a pressure gauge or water manometer and a light load (adjustable valve or
5-um filter) equal to 2" to 5"H,0 with a “TEE" connector and flexible tubing. Connect other end of
valve to an electronic bubble meter or standard bubble tube with flexible tubing (See Fig. 2.1).
NOTE: A light load can be a 5-um filter and/or an adjustable valve. A heavy load can be several 0.8-
um filters and/or adjustable valve.
. Adjust the pump to 1.7 L/min, as indicated on the bubble meter/tube, under the light load
conditions (2"to 5”"H,0) as indicated on the pressure gauge or manometer.
. Increase the load until the pressure gauge or water manometer indicates between 25" and 35"H,0.
Check the flow rate of the pump again. The flow rate should remain at 1.7 L/min + 5%.
Replace the pressure gauge or water manometer and the electronic bubble meter or standard
bubble tube with the cyclone having a clean filter installed (Fig. 2.2). If the loading caused by the
cyclone assembly is between 2”and 5”H,0, the calibration is complete and the pump and cyclone
are ready for sampling.

N

w

Fal

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition
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Pressure
gauge
Tee L
Valve
and/or
filter load

Air sampling pump

Flow meter

Figure 2.1. Block diagram of pump/load/flow meter set-up.

Pressure
gauge

Tee

Airsampling pump

Cyclone filter

Cyclone

Figure 2.2. Block diagram with cyclone as the test load.

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition
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