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B BT CENRUZIFEEN, ResTg— BRI EEIA Z R RARNERCHANGE.
ojgEfa Al A:
R il Partlculates: .
W EE & 38 IR RIS E A (e.g., IV EEIEZ).
BIE = TBRINR2 )RR RE LA M ELEIEE A/ NG (e.qg., BREFEIFR).
ZiE EW/J\E’J,&/E?%/%EW & (e.q., EBE, 28, SIEREIER).
i 2aMB RNGE, BRINIBAM, AF.
ORBENZESR:
REEEERGEUKEFEENIE (eg ,%ﬁﬁzﬂ,—b)
ZRERREEREESFEL-EERAELURESNEREFE (e.g., REAH, I1_HF XK KFX).
AR miE, ZRREKEE:. B EREPRIFEFEMNNRE, Z5%. S0 EeRNAEEBmMUAR —EN RN FE,
ﬁl]ﬂ%&ﬁﬁ MRERESY). NEEE SRS EaE B AREE.
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17 BI# E% 4R Immediately Dangerous to Life or Health (IDLH) Levels
=i, [EENERFREESEEERLUNMENRKE, EMIAIDLHIER;

= UBRIEEREm

= HRERERENANPHNARME

= EREAXREBGERRIRERERRE

2 EEYERNREEZDIDLHME 2 BIDLHE, oA N/OSH Pocket Guide to Chemical Hazards (2%
http://www.cdc.gov/niosh/npg/.B9%13% . 598, 3M Respirator Selection Guide #ESIH TS T EREEBMMIDLHEE.

=15 BIDLHES, BIRFhEBRNERMIFEFEER.

o] gEAIDLHRY B FA:

= BELSBKK

= ARAERERBNBEIRZR

= ZEFECEHEEDRE, BoEZ2 S SRIDLHEE

« ZEFECEHEEY, BRERIN( JEZERSSRIDLHEE)
= EETFEARMATRY)

- ERERE

- E—ERRAERB/EREENAUEZIDLHIRE
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T8 B%E{//%EQ(Hazard Ratio, HR) I Z T PR
Factor, PF)

djui

ii% El"] ij E% 1//% Eﬁ(Protection

HR =

== JEH
%Eﬁ/]ﬁg

BEE1%2] hazard ratio (HR) @ U E B EEFRDIGZTEYAIOEL.

sz T A RIOEL

HEZRERERTERGEERNER, EfFEEE protection factor (PF) BE R HR.

11l
EFZRMOELE S 20 ppm. E LIES AR FrERI2IRRE A190 ppm, BIHR Z9.5 (190+20).

EUEAI PR M T LIERPF=100 I ERELEER, BLEHEAECMUZBIRGREMN BN —Z2HRELUFRE

fE&. o= EERPF=502FEE.

EOBH B ST RN EREYE BECMEBHEENERENE IHRTLARNELIESETM.
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Table I: Assigned Protection Factorss

Type of Respirator.? Quarter  Half Full HelmetHood Loose-fitting
mask mask facepiece facepiece

1. Air-Punfying Respirator B 108 50 — —

2. Powered Air-Purifying Respirator (PAPR) — 50 1,000 25/1,0004 %5

3. Supplied-Air Respirator (SAR)
or Airline Respirator

« Demand mode — 10 50 — —
« Continuous flow mode — &0 1,000 25/1,0004 25
+ Pressure-demand or other — &0 1,000 — —

positive-pressure mode

4. Self-Contained Breathing Apparatus (SCBA)
« Demand mode — 10 50 50 —
+ Pressure-demand or other positive- — — 10,000 10,000 —
pressure mode (e.g., open/closed circuit)

Motes:

TEmplovers may salect respirators assigned for use in higher workplace concentrations of a hazardous substance for
use at lower concantrations of that substance, or whean required respirator use is independeant of concentration.

? The assigned protaction factors in Table | are only effactive whan the amployver implemants a continuing, affactive
raspirator program as raquired by this section (29 CFR 1910.124), including training, fit testing, maintenance, and usa
raquirameants.

3 This APF category includes filtering facepieces, and half masks with elastomeric facepiacas.

4 The emiployer must have evidance provided by the respirator manufacturer that testing of these respirators demonstrates
performance at a leval of protection of 1,000 or greatar to receive an APF of 1,000, This leval of parfformance can best ba
demonstrated by performing 2 WPF or SWPF study or equivalent testing. Absent such testing, all othar PAPRs and
SARs with halmetshoods are to be treated as loosae-fitting facepiece respirators, and receive an APF of 25.

& These APFs do not apply to respirators used solely for escapa. For escape respirators used in association with specific
substances coverad by 29 CFR 1910 subpart Z, employers must refer to the appropriate substance-specific standards in
. Reference: that subpart. Escape respirators for other IDLH atmospheras ane specified by 29 CFR 1910.134(dM21ii).

Assigned Protection Factors for the Revised Respiratory Protection Standard Occupational Safety and Health Administration U.S. Department of Labor OSHA 3352-02 2009
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CASE (1): RS 5% IDLH
] Select and senvice Lite ST

Select Contaminants

BAFZ2ELEF] | 22 -F25 T

7% FH S I ] et &

2R —RxfaE
BIEhESLIECEE HEER ZESITMENCE B (SCBARR M I ke ipR= 23 ERR R R AR - INBaiS R AILIa eSS » ST WE S » ShEREa3M (02) 2704-9011 -

A AE Y U B2 B o] DA FIfE IDLHIRIR:
o NIOSH RFEZ £ H EHFZEAEFKISCBA ERKBEFTAR307E.
e A, SxHSHEBRERENFTKRIABREKEINEBAZRM

* Picture reference:
Assigned Protection Factors for the Revised Respiratory Protection Standard Occupational Safety and Health Administration U.S. Department of Labor

OSHA 3352-02 2009
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CASE (2): E—E B E-mlisRAE

(2016.15t Jan) R EE S NBERDEE 25-7.0mg/m3 5mg/m3 (TLV = 1 mg/m3)

N2

T3Y)

Step1. HR: =>=14

Step 2. #EIEPF > HRZIFIRPHER (PF 5 >1.4)

Step 3. EHPTEE CBEGEE
E R 2 S TR E R ~ PFA 10, TTLUEFE.

it =mHR> 10 BIFEEAPF=252k5000 ERIPLEE, i EiSslPAPRE,

10 3M Confidential. m © 3M 2016. All Rights Reserved.



3M Personal Safety Division

CASE 3): ZNN—EREYE AEREAR+E

(2016.1°" Jan) Sulfur Dioxide 1 ppm (STEL) 0.25 ppm (STEL)

S
SH

O
2o

Hexene 600 ppm (8 hrs TWA) 50 ppm (TWA)

Stepl MMFAESO2H  HR: —=4

0.25
B S HexeneRJ HR : % =12
Step 2. SO2FFEEZ PF > HRZIRFHE R (PF 5 >4), Fi DI DUE ¥ EEE(PF=10)+ B 14 RSB .
(2EMIKLEEESEMESE)

HexenePi&E ZPF > HRZIFIKFLER (PF %5 >12), FRAZEREE IS (PF=50)+ B AR IEGE.
(ZE IR EBREMER

Step3. Zrall LZ&, ARREMENENTREEERZRS, TESEE+(BYE, ARER)EXREE.
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CASE (4): ZR—EERYE (RAR+ 5
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12

(asc Ty T Ty SHRERE
(2016.15t Jan) Toluene 0.2 ppm (8 hrs TWA) 20 ppm (TWA)
| Ethyl Acetate 20 ppm (8 hrs TWA) 400 ppm (TWA)
Acrylic Acid 1.8 ppm (8 hrs TWA) 2 ppm (TWA)
Nickel 1.2 mg/m3 (8hrs TWA) 1 ppm (TWA)
Step 1. Toluenefd HR: =<1 . AcrylicAcidfs  HR: =<1

Ethyl acetate®y HR:: % <1 . Nickel®y HR: 22 =12

Step 2. FHMERETRMZHRE/NRL, BREFRERE. Nickel ZHR &1.2, cliEAPFLORVHKIARN TR EUMINIS F R O S5+ E A2+ NISH AR REAN ol.

Step3. BUIETRMAITEAEBM20%NLZEHH (BEFMAIENREER SABOEEEL2ERITWA),
£1SAcylic AcidiUHR=1.8 *1.2/2=1.08, FRLIFRNME R ERBEER, BEEAH oI seBER Z Mt ER.
FItEA =S +ARERRERMNISERA.

o 5 = 3
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HitF =518

FiRIR - IFRESFHEER -

- EREANEN e 2 /AZ RN - RTFRFEEHLGEE RS - FREAERERT
REFEMAE - BREUARREFIRNRE - BIEEEREEA - 2R EEERE AR D TR
= BEEIRHKAIIR:E - IRBEANTER @RI LI » SV BFET IR EERRERN _LIERE - o8
HFEEFRIRBENNESTRGER - fIU - BEsRAOREN S oA 2 ENT R E L
s BEZWIE -

« B— TSR - BB FFRGES (PAPR ) SR ol PR ESNIfe S tE R BRF¥ HESE
HIETRGEEEESER - BNHERATRHEERNFELEHBAGASEER AENIRBRIRE - A
RSB EZNBESIBEAELERBFEETHEFRAENERZ - —EHERAFRPGEER
BENIEE RAIER @ RUBFEN LA TIFIRIE - HRHLERHDETEBREFAFRERERH
RNILIEZE - B OHem kG ERCEERSE  AREREZRI LIFZATIRES -
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R i B IR HATE

0 RIGTRIBEREFNE RN - REBXFTFSZ TR ERKTE R R E 8 HH7E (Odor threshold
less than occupational exposure limit)

QBT - RETRYNERNGMERS - ME LFAoBERRBEIERSS -

0 US OSHA #J11% acrylonitrile, benzene, butadiene, formaldehyde, methylene chloride, vinyl
chlorideB @ rVIE T B R EAEE (e.g. 1 hour, every shift, etc.)

0 A= miE/~gsEnd of service life indicator (ESLI), {E1E# /D -
0 B HIE AAR R ES IS

0 BB/ EE R - RIRTIINTIREL2.5ES - (BERIEZAK, e.g. daily to yearly)

»
| .i.. ".i.. .0,
l.'.'.. ...0
NS

B

ZESLIZ B ARG ZESLIZ k=R i
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FRAZEmie~z3End of service life indicator (ESLI)

New cartridge Partiallyused Fully used

N
.

TR0

b
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1!.,
-

Fa .
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HRBERERELFANREERERE

BXEHEMELIESINREZREE -
RREENERBEREERE -

- US OSHA inspection data 2000-2009
- 3M 3510 Organic Vapor Monitor data

E2&RPainting: AN RBSARSRENERLELERKYE - BF/NRIRE -

- OIREFRZEFM NI IR E B3l FhEE di-isocyanates (MDI, TDI), (BiEEA S E1E
EESTEIE

- B2UBEAEAGEMNERRRERIIRE RiEERFE?

See Technical Database / Technical Information / Service Life / “Low Exposure -
cartridge change schedules”
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US OSHA

WORKSHEET FOR COMPARISON OF SOLVENT VAPOR CONCENTRATIONS

TO OCCUPATIONAL EXPOSURE LIMITS (OEL)

Concentration . OEL _
Compound(s) oM © o ppm = C/OEL
Acetone = 500 —
n-Butyl acetate + 150 =
n-Butyl alcohol = 20 =
etc. etc.
| | | - TOTAL

. SEETEHR

- & totalis < 1, ERHB O DIEEFERAS S BN EEIKR B RIRRE
(e.g. 1 week, 1 month, etc).

« 5 total is > 1, M BEMERREIREE R iEERIARE -
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I?:‘:E.'
B

A AREERRH AR Ema ras (ESLS) ] IEEMEE /R TRV R R £
Fi& (e.g. isocyanate based paints, hydrogen sulfide)

QRSB (migration)f5tE, B E=RERABEFTES —REHARKBELE - BlEA
—ERBENZABEM - (running clock)

QFAM AR BRENERAREETEERMNERRERE -
QNREREEIEE R - FERAERINNTIRGER -
AREFRFEFTZ2RR®TMNE - HEBSSEE © (e.g.1day, 1 week, etc)
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Questions?
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