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The Recommendation of Sampling Method for Airborne MWEF in Workplace
. Correction for MWF Lost on PVC Filter -

Dong-Wook Park, Shin-Bum Kim#*, and Chull-Im Shin*
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Health, 169 Dongsung-Dong, Chongro-Ku, Seoul, Korea 110-791
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The objective of this study was to determine if MWF(metalworking fluids) mass sampled on PVC
filter lose during flowing airstream and desiccating and to present direction to correct the underesti-
mated MWF mass. Flowing airstream caused MWE sampled on PVC filter to be breakthrough and
lost. Loss of MWF on PVC filter increased in proportion to time of flowing airstream. Meanwhile,
loss of MWF was observed during desiccating without flowing airstream. Vapor pressure of MWF is
so low that it would not normally be thought to evaporate. However, MWTF mist sampled on PVC fil-
ter has so great a surface area that loss by flowing airstream and evaporation can be appreciable. Loss
between fresh and used MWE was also different. Those study results mean that NIOSH method(#0500
method) to take airborne MWE mist with PVC filter is not valid. Media to sample airborne MWEF
accurately still have not been introduced. It seems to be needed to estimate how much MWE on PVC
filter may be lost during sampling. Regression model between sampling time including 1 day desiccat-
ing and total loss of MWEF was “Total loss(%)=18.4%+0.06 sampling time(p=0.000, 12=49.6%)". This
model help correct MWF lost when one measures airborne MWF using NIOSH # 0500 method

Key Words : MWE, Breakthrough, NIOSH #0500 method, Flowing airstream.
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.M £

2227 MWF (Metal Working Fluids.
MWEF)el 259 Jehd & 9 A7 o] s
t AR 3E371A2E Jeln nEAg Soa
@213 cHTolbert et al, 1992; Eisen et al,
1994: Park et al, 1988: Ameille et al. 1995:
AAMA, 1996). 2ol A Ad8tzAL s MWE =
2ol 9, A%, FF a2z A4 gL Yoz =
Az FAslm SITH(NIOSH, 1996). MWF<]
el el ulFolE o FAAN 27 = MWF
oA fe =Yg B3] Hrlstn oo we 2
A dAE FYPste Ao Tojur Zasig, o
B4 @A) NIOSH(National Institute for Occu-
pational Safety and Health, NIOSH)Y} OS-
HA(Occupational Safety and Health Admi-
nistration, OSHA)®IM AlAl8ta glE MWFd
HE FelE 2gubde 2AHS 7R3 Qo =,
PVC(polyvinyl chloride)'} MCE(mixed cellu-
lose ester membrane)QEjel] A" MWFu -~
Ex 37199 A&£AHA HZoz 23} (break-
through)se] &AggE Aolth(McAneny et
al, 1995: wWigdgl 5 1998 W% = 1999).
McAneny (1995)& #udq MWFE 27 =
28 A PVCHEHE nj2EZ 33 oo
78 W BHAA 1 8L B A, A
2% MWF(used)slX & 12 %, AFg-8lx] ote =
Z(fresh) 35 %&i Hnsldct o] A7e o A
=22 "ed A" MWF7F <48 4 g
7HE AN Aol a8y ©R] 171R] 9
MWFTHE dido2 371832 w4 4ztoz @
BE Ao BE £do] Fr|5e] oF Roz 4
BE HoZ A3 A BV F MWFS AP
W 2 48 By slede 88Y 3 9o
°| # Leith §(1996)& M¥«x MWFE 273
22 EAMIZ o PVC. MCE, ESP(electro
statistic precipitator)2 Ztzt Ajzjslm 7 243
T sk 7B A A" o3 (media) &
ESP=ta sln 3715 MWFE Azster oled
AS Adsidtt. a2g ESPE o} 483)5]x)
X3 gl HAE3tEn} shas 9A] 240 do

W 2o 37] 2 MWFE a3 shey) g3
dle ¥AHE 71z

HES 51999 PVCHE ] bv]284 MWE
Hojmgln A 3718 B3 AlAR A Az

& Zol 2w AP E Ede] o
i £ slohe Abde Sleiint. aey ol e
AFATE Gelo] MWFS o=y w2o] 2
dFe 37 ol BAHE MWFEdxo gwa
°f 3 # A8749M "eo) ™ MWF
FHE= M2EZN EWAo WA =y, wx
MWFe 82405 aegds ez gy
o HHE MWFe &de ®o Ageta Ajzg
T Ut}

A7 F7 F9 MWFE A%sl7) sjxa ==
= Alle AREA gn Qo Hasst o
E3 (correction factor) A= gle defelr}. o
HE olf2 F7] = MWFY| g3t 3L nay
b E3 3tk 2N F7) Zo MWFS 383
AHE F e AS HLetux AFE AAEY
o 124N EEHE o] g3l MWFE AN F et
H o718 + gle 2aHe n@s v Ut (vt
&, 1999). °] A7AFE vigoz B Ajgus
Hl84 MWFE fdola 27 Foz 243
MWFZ# 4 As43S49¥2 MWFe &4s
FE FrlE. B A He d7EAe e
2},

AR, F/FAAL R RAHEEE v ey
MWFe] 4785 1 s grisin,

=4, H5E84 MWF $5382 4% okg u)
Enk-ja=

AR, F71F9) v$84 MWFS 238 o =
AE 4E HPse 2d e Ao

€ A7 37 29 v$44 MWFS 33
2 o 7bsah AGY 2558 245ty By
ARZ o]84" + 9L Aoz W)

I. dA7xiE 3 ey
1. Mz

AIAEE ES 5(1999)8] AN ALgsat
A a2 olgsigo. w$84 MWFE £
Yol Al Al2g 237 (AEY CINDOL 3401VN
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3} CUTMAX 570L) 24 A4 A (used) 3 A&
a4 e Alfresh) o2 7tz TR ol &3
o} o] $7b AEE AT o & 3401VNS] 7
2 mineral oilel 90 %. 570Le& <F 50 %]
mineral oildl 40 %2l chlorinated paraffin®]
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AR N FE7HER7 BE shedE T 4
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T ——

500 mm

e HaetAT.
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7] 2 MWFHAEE 3487 913t 19 1
7 7+2 A (chamber)2 AlZstETE H|e|AHel
g ¥4 MWFS 371%37)(20 psiz 4%)
2 o] gl Wujctdly Br|Fos BAANZAG. A
vlotd] mlAEZ 7S Jde IVIUYETIE
173, MWF t|2EE PVCEE (A4 37 m, 79

A7) 5 um, SKCAH|Z)& <F b&3 R
Eigil=g

ey} AEE FMEE Ay kel 4
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Fig. 1. MWF Loading Apparatus.

desiccating

weighing

in mist chamber

weighing

2
. 5
:
-

connect the filter
cassette to the pump

[ flowing airstreumj

120 and 240 min.

weighing

desiccating desiccate filters for 24 hrs

di

weighing

Fig. 2. Experimental Procedure

compressor

desiccate PVC filters for 24 hrs

PVCZH A2 ¥ MWFe] &4 o
g Hriade a9 29 2o olHd
FL 271%F MWFE Sa3d o8 =
Aah= 24 (NIOSH # 0500 method) 3}

to weigh the mass of PVC filter itself
to disperse MWF into air and to load it to PVC filter with pump.

to weigh the mass of PVC filter and calculate net MWF weight

in a clean-chamber, to quantitate MWF losses caused by flowing air-stream for 10, 30, 60,

to calculate the net MWF loss caused by air-stream

to see loss caused by desiccating and calculate total MWF loss
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U, A9 AH (V%R 2 AzT) oA
F49 g TG 49 Byl FEoly g
AEd 5o AT 29E B Yo Als )
Z Ve FARE TIAH sl

1) e M PYCEE{oll 243=l(loaded) Bl
A MWF2H

19 F< 2" PVCEE 9 24 S micro bal-
ance(ANALYTICAL Plus, accuracy : 10° g)
2 A s FHIES Aateignt. o2 e 3
Zbel] Aoty WLE o) atd T o MWEY)
ZEE AFsHti(ad 1 #2). 43 Foe g
€ 31 JHIEE F23 o Zulz "Ee T
£ Atk o] FA9} Adxd dejEi et sjoj2 g
Elol sf2® A= sl

2) 37|80l o5 EAIE B|$2AM MWFZL(A)

MWEF7} A13€ FE1E oA FMMEq #agt 3
FZe] A3l clean bench(DVB 912, Daeil
engineering, 4% 14% HEPARE &z
ol AIZH10 ¥, 30 ¥, 60 ¥, 120 &, 240 &)
HE HAZE 7HEdle] 378 B £ Zue
Eje] FAE Ao o] FAS PVCEHH AFW
MWE A wl3H 27|53 s £49
MWF%(A)e] €t}

3) 37180 F AxUHOIAM LAE dH|S2M
MWF2k(B)

AIZBE(10 &, 30 2, 60 &, 120 2. 240 )=
715 o8] &4 MWFR(A)S 73 "g=s
19 B¢ d27)dA Azsigg. Az F e
FAYL 71T F HEEA (YA 17 P}
o] zel7t AzZAFA £48 F(B)o|t},
NIOSHS] #0500 wWgely A3 A7) a3
500 ! € 71&o2 433 cHNIOSH, 1994).

4) AF Y Sotofl AE & H|=2A MWFHC)

T71E A T S4¥ F MWFRO)e
F715g oo 4" FHA)F AH F 19 B9
AzAR AN £4€ HB)E F Aol

Table 1. MWF Mass Loading on PVC Filter by Insolu-

ble MWF Type
MWF type Sample no. Loading range(mg)
3401 fresh 15 1.23 - 2.56
3401 used 15 1.15 - 2.26
570L fresh 15 1.03 - 313
STOL used 15 0.5 -1.08
Total 60 05 -3.13

I Za & 03
1. AvelM dejel] AHE w84 MWFY

oM PVCHEIZ A v|4-84 MWFER
d MWFSS & 13 2tk AudA a8 MWE
o] M9E 0.5 - 3.13 mge] At 584 MWF
FTHEE vwd) B 570L used’} 0.5 - 1.08 me
22A G& Ffdl vla 2 %] A=Y} 2
7] el MWE7} 342125 mg/or) £Fo0g 2
Foix & u) NIOSHOAM dFslm de 275
HE 20 o)A 500 1 o]cHNIOSH, 1994). ©]&
T I7IAHEFE 71E0 s Alg% PVCIE 6
AHE MWEES A4 0.1 mgollA 2.5 mgo]
g0, aelm MWF(oil mist) & £33k 2184y
#50002] &= 4] (working range)= 1 - 20 mg/m’
24 100 1 & AFske 7)Fe)Ut. o) AT
£ JlEo® Al HEd A3 E cko = FAatw
0.1 mg - 2 mgo] FH(NIOSH, 1994).

€ Aol "ejo] HHY MWELS] (0.5
- 3.13 me)= HE7|FA 480 19 2rE A3
oo A @ 0.2u0004 1.3 A= Do} wapy
NIOSHelIM A& (0.1 mg - 2.5 mg)e] MY S
A A ¥E FEolth. McAneny 5(1996)
o] el o3t "ed] AHYE MWFY &40
MWE42 fojdtAl 932 vxa] g Rez 1
TE QA wEhA B Ao H5E44 MWEFES
EE PVCEE A3E o] M2 ozt o]z} ¢)
oy MWFe| £4¢ grlshed 988 nx)= g
< Ao adkdn. My MWFE&s Alzhd
2 759 AEdA Hx@ o] dH AHHE=
T3kt

= e




Table 2. Comparison of Average Loss(%) during Sampli

ng by Straight MWF Type and Flowing Adirstream

Flowing 3401 fresh 3401 used 570L fresh 570L used
stream(min) A B C A B C A B c A B ¢
10 9.2 3.2 12.4 139 39 17.8 14.4 7.4 21.8 7.6 8.1 1557
30 212 3.9 249 15.7 2.4 18.1 19.9 Nick 25.6 112 2.7 13.9
60 34 32 266 178 35 213 203 58  26.1 126 45 17,1
120 26.8 1.3 28.1 239 2.1 260 273 5.1 324 239 20 259
240 297 0.7 30.4 24.1 3.6 277 339 3.6 37.5 26.0 4.9 30.9
Notice

- A : average loss caused by airstream during sampling

- B : average loss caused by | day desiccating after sampling
- C - total loss caused by flowing airstream and desiccating

2. NEAFSHY &4E 2

® 2= V)EFHAZME MWESHEE A8l
zole] 24" MWF%E vlmd et 37183
A7Fe 10 B, 30 ¥, 60 ¥, 120 ¥, 240 ¥£2.2
2raqn, AasAFgs YudA e AFH
4 MWFS giidez £t 3718 3 &
A (flowing airstream)3} HZE7}H4 (desiccating)
o8 FEEAT

olzA FEE M AL A HAVZIM
2712 MWFE AFste 3% g3ttt & &
7] =o] MWF2 sizstn &uret ohg 19 A%
= 98 AM dzY PEce] FAFe|E AHAH
MWFez sk 2] U8 ielth

ulE e £(1999)& Yelo] 9% ¢E doj=d ¥
A7l AFT F BN BT S4o] dojdn}
3 sk, olF§ FAd ZAT B AFdME
ARAHBRE ) BHos FEI &49E FE
v & 7Zo|th. McAneny 5(1996)59 72 ¥
29 =(1999)9] AT ostd deld AHE
MWFE MWFZHst AH854¢ w2ty &44
oFo] Mz Apol7t dtm FAsEh. PVCEE
ARE MWFe dig £478e 7153, Al
2AATHA 282 MWFY 5 2 AH54d o
g} ¥AEct.

1) 27| EDpAIZHE H|

29 3& ZVEAANNE MWEEHRER £44
Forg vlm@ Aol 4FFHS MWFAM ¥71%
HA|Zte] A4E SAHE 4 Ik AeE Y

et PVCZHe A€ MWEe] 108 B¢ &
718 EaA)z7l & % £4%2 570L fresh7} 21.8
%z 744 =stm 570L usedst 15.7 %. 3401
used7} 17.8 %, 28]lx 3401 fresh7} 12 %]
£oz Uepgth 2&Ae 37171 FaEE ARkl
710)d 42 Z7bste] 240 EelME 570L freshst
37.5 %% 7% =3 570L used?t 30.9 %,
3401 fresh7} 30.4 %, 283 3401 used?} 27.7
%AHE 28x). 5% §(1999)°] LT
MWF2 giaez MWFE deo] doj=gja F
AERANER F S4SFS B FFH 3401
fresh, 3401 used, 570L fresh, 570L used =<
2 =ZA Jept & A3Z3(570L fresh > 3401
fresh ) 570L used ) 3401used)s} B2 £43%
< ugn, oAe Feld FaHAH)E MWFS
E4o] Az tzr] giez wddd. HES T
(1999)2 Tejd| FAZ]Z MWEFS Zoj=%7] 9
2o gaAe] e Ay £ dFe ZHC A
28 MWFEE7F nj2E2x gd93e] A4 & 4
%] ®Eolt.

malrd 27] 2oz E48E MWEZF &d5e §
e 27 Foz W(EMHEE MWF (K
Az7))7t 8 9L vE AR ¥dd
o RedME Zuo] ojgl Aol =
271%0] FAHe] 2 vj2E2 WAHT HA
o] ® 4 gt} (Raynor et al, 1996). =etA BH
o AMHY ¥FL4Y MWEF7 £48 542
MWFe £2FEcE g2 S549(3A27 §)°l 9
gg nAE AR B F 3tk

=
=
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2) MF 2N bR

I8 4= AlERARAY 2 A MWF2] Zok
< ¥lmd Zo|th, Weld] AHY H4L4 MWE
7b 8717k 33 P L BEolm A=A
= Edo] dojd Ag BlEHT. A 24 2o
A U84 MWEF7F £40] o] ol mge
B717F sk Aol ATHE 29) ARZ).
°|AL FAAC] & ulAEAE A TEe] HHw
MWFdl| §717} A% gnsim2s sgso] &4
o] dejd Aelztn Aztat 4 gt Yo A E
MWFZ} 3717t S35te] me} 240 g 22
S 2 FH A7 olv " w9k (Mec-
Aneny et al, 1996: Leith et al, 1996: Wyt
5. 1997 %52 . 1999). 53] Kenyon(1993)
< ¥717F HEYE 2344 Auzd bR dgs
TSt A o Fte] o £4o] f A
AE 453 v U

EF 2 A7dME e YHE ujey
MWF7F 3717} A3 352 o= Azggdn
= &de] dejut AL #lsgoi(® 29 B
&), AzFAHM dojd £49 W= 3401
fresh7t 0.7 % - 3.7 %. 3401 used?} 2.1 % -
3.9 %, 5T0L fresh?} 3.6 % - 7.4 % 28la
570 L used?} 2.0 % - 8.1 %24 3718l ¢
T SHEC Ao, Hot 2o ZY B 4 g A
= F715HAIT0] HEEE Zule] o]d) Ao 2
A% HAcke Zeolth. 570L used’t 102 27
TH F AxaFelH 48 e 244 = 516
%EA F7) 8] 28 SR =9l (E 29 B

Fig. 3. Variation of Total Loss
by Flowing Airstream
Time and MWF Type.
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AE). oA F7EHARe] HL4E Weje =
2ol A& ARo] o} dolgle] Azaes &4
S, g718RARTe] dojA® AsA 3B
£ Qs o] H4E AL BEolm ojge Huw
A3 St gAY o] 4 AHE WEe] o
o AxFH oY £457] fRoz BaEg,

FE o AHE MWFE 3717F E2slx] e &
Aot dzagn Fdsled 248 Aojge
TAE oF7 A71E Aol gk, shukabd b4
84 MWFE 22oA Fute] ojgl e g2z oy
A 71 wEelth e 5(1999)2 Fejd u)4
&4 MWFE "oj=d & Azagoa Zusio
SdEdE AME gsta vlaEz wH A3
g BT84 MWFE Adz33dr &40 dojgd
7Fedol Atk 7ME AAlsiA. B dnaw
e AHE HFE4 MWF7F dzapge)y 2
BE £do] gddm, olRe g Kol LuHHgNE
&0l dold 7hs4el 9g Aoz wuEn

3) HITE4 MWF2| AIRE A £AlS ol vl

28 58 MWFE 33olA AMEE 54 (2o
e} =48 MWEFS] £98 vlwg Aot} ojze
MWE th@k AMg-7)7ke] (371 &40 ke n|
A 7 Avke 7Mde] 9% AoltiMcAneny et al,
1996: 252§, 1999). 2E89] H|484 MWF
EFeM FFAM AL o] gl MWF(fresh)
7t AH8E Ho| gl MWF (used) 2t} £400] o o
< 22 Yl freshe] 4o Weox 570L
°] 21.8 % - 37.5 %, 3401°] 12.0 % - 30.4 %=
A used(570L : 15.7 % - 30.9 %, 3401 : 17.8
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Fig, 4. Comparison of total loss(%)
caused by flowing airstream

total loss
(%)

40

and desiccating during sam-

SRR (RSN

pling.

Flowing airstream time (min)

total loss (%)

(1. 3401 used, 2. 3401 fresh, 3. 570L
used. 4. S70L fresh ; B average loss
caused by airstream during sampling,
Il average loss caused by 1 day des-
iccating after sampling )

7} 30.9 %24 McAneny %5 (1996)2

40

A7AT 12 %Hct A E3ioh oA
o AR BANM ALEF AT T Al

35

5ol Aoz @, oHd A74
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g 2 o AN F71F MWFS
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o — T

e MWFY AH7IME 998 =3
noz @wodch 2, MWFE 3 A
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s Ut AL BoAln 340
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APHBEA FLo| ol HEEL 37

15 gi Zd) njzEz ZA%F Aoz WL
" ke ma MWEZ #89€ $4dAe
L MWFR| 2E #g ojgt MWFIA &
2 g ARES FFsoF ok
used  fresh used fresh @yl & MWFO|AE F3A| 52
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Fig. 5. Comparison of total MWE loss(%) Between Used and Fresh

MWEF

9% - 27.7 %)Bct 3kt McAneny =(1996)<
Aujd] MWFES n|2E 2 SPAA 4 Az F
of T712 SRAFE B £8E FE B E<|
7} A}galA] 22 MWF(fresh)® PVCEH=Z AFH
FLo= 40 %, S48 "EE 30 %3k <l F
Az 2 J72A7(3401 fresh : 30.4 %, 570L,
fresh @ 37.5 %)} 2 =ol7t Gt FAA At
23 ¥ gl H4&EA MWF e £4& vlas
Bu 2 d7e 3401 used?} 27.7 %. 570L used

£ 3& MWEFALE 54 wet 37
Az e 49 3¢S el 2
olt}t. 2%7(34013% 570L)°] MWFE
2854x] @3 wA ALSAT FEE AL AAF
de] MWFe Atg4ae naig ot F, &
gAela] AHEEHE MWFE 59 Ad4els o
2 282 ZAld Algshe 297 Bk 23N 2
2Ase dz FH° MWFrAEd R{Ho=
v2ddan 2 4 gd. a2z MWEFE AMEste
BAeld T Wed AEL Had g FA=
A7) w2e] =2548 AHE-E R(used)H A}
2517 @¥e A(resh) ez B3] FEIE AL
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Table 4. Correction Factor and Comparison of Average Total Loss(%) by MWF Type and Flowing Airstream

Flowing fresh MWF used MWF Total
stream(min) n average range n average range n average range
10 6 16.946.2 7.8-238 6 16.7+2.8 12.2-20.1 12 16.8+4.6 7.8-23.8
30 6 25317 227274 6 16.0+3.2 13.6-20.1 12 20.6+5.4 14.0-27.4
60 6 264+19 238-29.6 6 192441 116-22.1 12 228+48 11.6-296
120 6  303+35 27.4-365 6 259425  21.6-29.0 12 281437 216322
240 6 339450 30.4-41.8 6 280+48  19.9-34.4 12 310+56 199-41.8

olftt. Z2AE5L MWFe Al87)3tel Aeglo)]
ERHes =29 B £ 9o wel 2y 2
ol MWFE 238 9 M35+ MWFe] dejs} A
8713t th HEGF FHL oY), BE 1289
MWFRHE A8 Z$ole 2 £F0 e &4
B3] Hr1g S U,

02t 2 dpolde Hl484 MWES AlgE
Aoy FFel wel 78] glo] HA Alus &
Fata] £4€ MWFe 294 g Aee 2449
ok HTE FEde FrIEAAZe] 10 £Y o 16.8
% . 30 29X 20.6 %, 60 BollHe 22.8 %,
120 2¢ = 28.1 % 222 240 ¥4 o= 31.0
%= JeEisith g AP wes4d MWEL
SA e F7NEHANTY HlEEe Zrlalgct Ay
BAM= AL LRTFE v)5E84 MWEe
Ed%e AZ Aoz YEn 28 3o =4
of W2} F7] Foll HHe nAES ENEQIxa
71 &)ol 21 o|F ATo] &y o
2 9%S v Aoz AddEe}. 1 S TR
2 9% ¥ NIOSH # 050044 ule} =x3
MWF x2F%7t A 34725 ng/m)S A
Behe 2AAER o &g}, EY&A NIOSHE
o] W we} 239 MWFe| 1§ 2242
< 71F2 R st HA 387125 ig/m?) L 0.5 mg
/mog ¥ AL A ATHNIOSH, 1996). 3
¥ NIOSH7} ulFolM dxd 27 3 MWEs:
& U AL B 0.5 ng/mroldl7} 19809 o]
Helle 36.7 %31, 19803} 1984 Ale]oj:
42.5 %, 198593 1990 Atolele 64 % -12]m
1960 o] %ell= 73 %2 F718 Aoz Jehgo
(NIOSH., 1996). ¥7]1 ¥ MWFsE7 ZRAA
o X, MWFAIAS 913 3etael Ajde] A
9 8oz A% dolAln glkm ZzEEn}

(NIOSH, 1996). z2iy FealA malad A1g
MWFe] 4ERsle] ma 230 Pgye) g
wol gitke Holch, F 237} 3awrle A

7l 2 A58 MWFd g3 24552 g
0.5 mg/mr3} Hoj2og vwale Wolhrim 3
¥ = gtk gadn, FulelMs wgs) u
5 5(1997)°] 2 AEAI8| Al A MWEe| dj 3
T2 =3F 58 NIOSH # 5000802 24
A3 84 MWF(10870 Al&)9] 718tm3+o] 0.35
mg/m* 18] 3 u]e8A)(14370 AlR)S 0.40 me/me
= BT 0.5 mg/me ujgre 2 et} o] Al
o FeHQ Alde] wFatn AlGAHel w7)A|A
o] AAHAUY EAHe] UNLE BFeln o]
d #71% MWFY =& 9ty o)A wgrd
AL e AHE MWF7 39997 g2os
B £+ gl AR Sevdgede A guy
o] 2]]187 24 7)¥o] NIOSH # 05007} # 50264
HE ol g3ld F7] Fo MWFE 2338w 9o
ol el A% ZAHFANE HEIEG5 /m)S =
Bk 747t wis- =8 oz wudd ¢ Qo)
ABAHAIE FA7H4 A1 5) FoF & 220
t #2977t U Az YzEng. oane
MWEE #HF3hs Algdatels A48 do] ge y
E 2781 H87)EE 29517 go} /jMo] Hx|
% A7t 47 £ Aok geld MWFE 238
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=
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. e
T ARIRCIME S ATehe AMggle] Mg
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NIOSH== #0500%H< jsf 38 224:2
TEe qFzAle] o ZAZ 8 E71FE 0.5 g/
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