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This Pipefitter Escaped Serious Facial

Injury By Wearing His
Personal Protective Equipment
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(Source: 3M Company, USA)
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NIOSH 4-¥f/# B-v ¥ |0 2 P o &

BT (%)
/ﬁ&’hl P—‘i['m]!ﬁ pE }4’ LK‘F' J ,?'J ;;h # %1: /_!}_Z;lip'(;}la

95 99  99.77
N &z 2y i NaCl 2 2 5 &% Q N99  N100
R 47| b DOP 7 jd MR ik R95 R99 R100
P i3 et DOP % i MR st P95 P99  P100

GRIZERF BOFHACRAEY X 5 03um 2k E FE R R IR EET oo R
* 2 R ok ¥ & % NaCl (sodium chloride) #5714 % & %% 22 DOP (dioctyl phthalate)
AL DL -y 49



W R X iR E 5 (NaCl, Parafin oil aerosol at 95L/min)
EN149(2001)
S =X e EN143 (1995 , ,
iRl Pé‘ 4}%(7}" Particle filters can be atgached to)a face mask Respir atgttsfﬁi Zﬁggﬁgéﬁ’gtmaed
iR g P = 80% =94% =99.95% = 80% =94% =99%
X % Pl P2 P3 FFP1 FFP2 FFP3

B * 20 R aok- 5 NaCl(sodium chloride) 204 4 5 R %% &2 7 o4 (paraffin oil) 7 7 15 5ok -

P AR AT X By &% (Japanese Standard for Particulate Respirator, 2000)
Ay gl NaCl DOP (di-octyl phthalate )
P e = 80% =95% =99.9% = 80% =95% =99.9%
| TS RS1 RS2 RS3 RL1 RL2 RL3
% 5
&3 3 DS1 DS2 DS3 DL1 DL2 DL3
o B ¥ iR e (CNS 14755 72125)
Y e NaCl (85L/min)
i g T = 80% =95% =99
% | peq 5 D1 D2 D3
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f7 28 % 3
(Protection Factors, PF)
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Surgical Surgical Surgical N95 N95
mask 1 mask 2 mask 3 mask 1  mask 2
I 15 3.9 5.7 4.0 21.6 80.9
LS 2.1 4.4 3.0 27.7 70.7
B < 1B 8.4 23.3 17.0 112.6 200.0
Bo] & 1.2 2.0 1.4 1.6 4.4
1002 F b §) 0.0% 0.0% 0.0% 6.5% 35.5%
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A. No mask

D. CE-marked FFP1
mask

E. CE-marked type 2
medical mask
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Darby et al., 2020

D. Bandana

50



ER N R 523
e L ]
Subject A
Air flow
Air pump Funnel

7

5 """‘“—:i;

N\

=)

Nebulizer Bacterial cell
suspension

—
0, tank

Surgical mask

Subject B

R

b
T
=4
oz

N
) U

Fy ek
51

Salimnia et al., 2021



Table 1
For evaluation of mask and face shield efficacy in preventing aerosol transmission, 17 different scenarios were tested

Scenario Subject A Subject B Distance Growth Score

Colony forming units

1 No surgical mask, no face shield No surgical mask, no face shield 0.1524 Meters 7+

= DapZE Ml A S S RN R B

2 No surgical mask, no face shield No surgical mask, no face shield 1.8288 Meters 7+

5 No surgical mask, no face shield Surgical mask 0.1524 Meters 5+

[ ANAROE > fERFECEERE R DU =R

6 No surgical mask, no face shield Surgical mask 1.8288 Meters 1+

Salimnia et al., 2021




Table 1 (Continued)
Scenario Subject A Subject B Distance Growth Score Colony forming units

11 Surgical mask & face shield Surgical mask & face shield 0.1524 Meters 1+

A RIS AER R - AN EFEER LI
At A R B R B

= Kl. %" :%’K"ﬁ i\‘.r
.y £
F

BT ML RE I . > AN E A M AR Rt I
NS e

10 Face shield Face Shield 1.8288 Meters 4+

Salimnia et al., 2021
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4 - Y K12 S Y v 2/ . oy
L RR I Sy T AR Tl g
Type of Respirator NIOSH ANSI OSHA/APF | JIS BS
788.2-1992 | final rule | T 8150 | 4275
Air Purifying, Negative Pressure:
Single use, Filtering Facepiece 5 10 10 3-10 | 4-20
Half Mask 10 10 10 3-10 | 4-20
Full Facepiece 50 100 50 4-50 | 4-20
Powered Air Purifying(PAPR):
Half Mask 50 50 50 4-50 | 10-40
Full Facepiece 50 1000 1000 4-100 | 10-40
Helmet/Hood 25 1000 25/1000 4-25 | 10-40
Loose Fitting Facepiece 25 25 25 4-25 | 10-40
Continuous Flow; Atmosphere
Supplying:
Half Mask 50 50 50 50 20
Full Facepiece 50 1000 1000 100 40
Hood/Helmet 25 1000 25/1000 25 40
Loose Fitting Facepiece 25 25 25 25 10-40
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® v ¥ (mask)##* ¥ |7 £ E (respirator)
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)

R R EEC Y 7 B aryen

e X 7 3£ E (respirators)

Personal protective equipment designed to reduce exposure to airborne
contaminants.

Respirators must be individually selected to fit your face and to provide a
tight seal. (T Fefef & 3 ¥ 7 #34)

Respirators protect against large and small particles.

r ¥ (masks)

A facemask is a loose-fitting, disposable mask that covers your nose and
mouth.

Facemasks help stop large droplets from being spread by the person
wearing them.

Facemasks also keep splashes and sprays from reaching the mouth and
nose of the person wearing them.

Facemasks are not designed or certified to seal tightly against your face or

: : : 64
to prevent the inhalation of small contaminants.
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« Selection of chemical protective clothing

KRISTER FORSBERG - 5. Z. MANSDORF

FOURTH EDITION

(Source: Forsberg and Mansdorf, 2004)
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Color Coded Recommendations

“Green’ indicates “recommended >4 hor>8h”

=,

ol .. B - S - T8 @ =

i i Cauiion 14 h, = = i 3 = o) k= = < i — ==t
oc FERGT ok A N T | e e m e S
- Not recommended <1 h, - = s b5 = S 5, & T ; - WE M > =

e T ~F o — —_— om— —_— - w—

(Degradation may occur) = x = o > é\ Z\ QL - £ B 5 @ A C
f ! Not T i M‘ = o ay % —_ . — =3 a " e - S s T o = [ =
L | Not Tested - ) a o > = = Srta J:.; k> — 8. S o o >
Beib b aith 2 e ol B ol D8 B o L8 8 S
5§ v i \ : = S 2 = [=} [5) [S) = = G L = > > >
292 Hydrocarbons, Aromatic A i 7 N B P - v e R wn g H = M~ &=

S O N
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] =3

3 b

o

W

S

)

3
'::F‘ [

p-Cresol

Cresols, isomeric mixture
Cumene

Diethylbenzene
Divinylbenzene
Ethylbenzene

Gasoline, 40-55% aromatics
Gasoline, unleaded
Isobutylbenzene
alpha-Methylstyrene
Styrene

Toluene

[T

;

CAUTIONS: Recommendations are NOT valid for v~eFAyf thin Natural Rubber, Neoprene, Nitrile, and PVC gloves (0.3 mm or less).
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13034

Type 1

Type 2

Type 3

Type 4

Type 5

Type 6

Gas Tight

Non-Gas
Tight
Liquid
Tight

Spray Tight

Against
airborne
solid
particulates
Limited
Spray Tight
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Gloves in Common Use

o o 7

Nature rubber Neoprene rubber Nitrile rubber
KA (FLE) ST TSR

Polyvinyl chloride Polyvinyl alcohol Butyl rubber
FRALIH(PVC) T IGEE(PVA) T B2 (butyl rubber)
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Rating of gloves for permeation and degradation resistance

Permeation/Degradation Resistance Guide for Ansell Gloves

The firg square in each column for ll ] i

each glove tvpe is color coded, This [ ] 9\
is an easy-te-read indication of how \ o
we rate this tvpe of glove in relation )

to its applicability for each chemical

listedd. The color represents an =
overall rating for bath degradation y
and permeation. The letter in each :

square is for Degradation alone..,

CREEN, The glove is very LAMINATE NITRILE UNSUPPORTED |  SUPPORTED POLYVINYL NATURAL NEOPRENE/
D wll kel o aptisiton FILM NEOPRENE POLYVINYL CHLORIDE RUBBER | NATURAL RUBBER
with that chemical, ALCOHOL Viny) CANNERS BLEND

byt ool | I SOL-VEX 20865 PUA sNoRkeL | anp HanoLers* | cHEmpRo®
careful control of its uss, i = i = - = =
RED: Avoid use of the E |ES|E |8 |EZ|E |E |ET|E ESI|E |E§ |ET|E |E |ES|E & |ET|E
. glove with this chemical. = = E = = = E = E = E = = E = = = E 2 B 2 2 = = E E =
S| 2E (€ |2z EE |2 || 25 |2 B |E |Ex| BE |E |Ex| BE B |Eo| BE |3
‘5.,% :S ExnlssS CE Ewm IET; :E Emx CE Ea '5.,.; :E Ealss Cg Em E’E CE Ea
CHEMICAL 28|85 |B8|E8| &5 |BE|58| £k |88 I 85|58 | 85 |BE|E8 | 85 |BE|AE | &5 |22
1. Acetaldehyde H | 0 | E — | E 10 F — |- — | =1E 1 F E 10 | F
2. Acetic Acid m | 10| — —1E B0 | — — | = W | —pE |10 | —)E | %0 |—
3. Acetone A | =430 | E — | E 10 F = — | =] E 10 FRG )| 10 |G
4. Acetonitrile A | 480 | E 3 0 16 150 | G — | —}E 4 Ve g E | 10 |G
5. Acrylic Acid —| = |=]6 | 120 |— PE| 390 | — — | = — | = E| 8 | —QE]| B |—
B. Acrylanitrile EW 480 | E|— | — |=]1=| = | = i |fa S IS [l = e ) .|
1. Al Alcohal A | =480 [ E JF 40 | F E [ M40 [ VG — | = E0 G JE | =10 |VG]QE 20 VG
8. Ammonia Gas | ] 19 E J & | =480 | — | & | =480 | — — | = B Vol —| — | =B | 27 |V
9, Armmanium Fluoride, 40% — | — | —E [=30)]— | E | =480 | — S| o 30 | — L E | 2360 | — ) E | 2260 | —
10, Ammanium Hydroide E N | —)E | =360 [ - E [ 250 | — — | = M0 | —JE| 9% | —JE | M |[—
i ion = - === - = = =1
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B ~8. 4 45%

ER R T EX

B %5+
(BSL) (Infectious Agents)

HITF LRI A= gk B
o A }Z;‘.}}%

B B R(Dj 7 2 2 )
:f““i’ + %
PARABEP A& FERFIRTE)

g AR AR B2
2 A HFS S EA

ERPBEMIHIRBEL R R
A v ACHPER)
B spEEETE
EBEPE-w &

LB FEET RICEFXE)

é**i%#éi&iﬁ
/5;/ pépéii‘mgl

N%*Q@W£i&@&ﬁ§£

7 J &W§W£$:@,$ S
4 lrl*ﬁ"/{“ F‘ B R P D RABER
s B2 }3 49:/\?}%‘ > 3 !
Source: US CDC Biosafety in Microbiological and Biomedical Laboratories, 5th edition, 96

HHS Publication No. (CDC) 21-1112; 2009. Table 2, p.59.



B8 24X >RBAPBEL

APE>E R LRAF P BABEE
(BSL) (Infected Vertebrate Animals) (B [sz" [E3E 4] L ¢t 24~ 2 3E)

S o« FHIR(DEER)
| Arew s el S om0 ST

T c BAREDE - F L GRERAD)

o FEIR(D&FEX)
ﬁ4wf@wﬁa&¢ﬁﬂ s RN {FFEITELE

|

2 FERAFE RN e PEBEPE - L
kB e NS B S a7 E
(A7)
c LR PEETRICHIFER)
; Fdwor RV ERKESL o éé*i%ﬁéi&iﬁ
LA AL B « BERELD L #
e NOSA | B S setippEL
VD FBEG s 3mRE ;.
w0 R TS /jﬁi,‘«” c AR EpRER HEF R
4 AP EREEN LG 2T ~ e % g
N F-LRBRIAPEE
LI
Source: US CDC Biosafety in Microbiological and Biomedical Laboratories, 5th edition, 97

HHS Publication No. (CDC) 21-1112; 2009. Table 3, p.103.



HA 8. 2% 2B APHE

FoHFITE S ILTRA AR T
PEFBEEILBZBRRAE BRI E 2
%% - %(BSL-2):" % = %(BSL-3)2 iT;% ;
7RI EL oL P )
BT EFEWC2ZBEXP
BFRFELE - FLY I IMBEFPRF A
te 2 FPRBTELEF RN ST
Jag P T AL BERP

98



B8 24X >RBAPBEL

— BB PR RO L B R LA R

— P L BT ORI B A A P B A E S T (o ) o
—FRERTEEEL RITFRBRERELA AT
—3K % ~PPE~SOP ~ ' RERL'GFH LN 2 FNd H X

5 2, &
P s 99



et A Ft 2 WIE

100



[k you for /our ttention.

33X R

SR & $ A LR CF & g
Email: salee@fcu.edu.tw
Tel: 04-24517250 ext. 5234




