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A Study on Worker 's Exposure to Dust, Crystalline Free Silica
and Lead in Ceramic Industry

Se-Min Oh, Yong-Chul Shin, Dong-Wook Park, Na-Roo Lee,
Sueng-Hyun Park, Gwang-Yong Yi, Young-Hahn Moon

Industrial Health Research Institute, Korea Industrial Safety Corporation, Inchon, Korea

In some ceramic industries, worker exposure to dust, crystalline free silica and lead were
determined and evaluated. The conclusions are as follows.

1. Crystalline silica in bulk samples was 10.5 % in sanitary ware industry, 9.4 % in tile indus-
try, and 2.1 % in ceramic insulator industry respectively. The free silica content of air filter sam-
ple was 8.03 % in table ware industry, 5.59 % in sanitary ware industry, and 1.32 % in ceramic
insulator industry. Because silica content in ceramic dust is relatively high, it is should be con-
sidered silica as important factor in evaluating for ceramic industry.

2. The silica contents in dust from tile, sanitary ware and table ware industries are above 5%,
it should be classified as “Type” 2 dust.

3. The airborne concentration of respirable crystalline silica was 27.9 ug/m’ in a sanitary ware
factory and 5.8 w/m’ in a ceramic insualtor factory. Three of ten samples sampled the above
factories were exceeded the occupational exposure levels, 100 ug/m",

4. Geometric mean(GM) of total dust in 11 factories was 1.00 mg/m’, and GM of respirable
dust concentration in 5 factories was 0.33 mg/m’. Sanitary ware industry had the highest con-
centration of total dust, 1.62 mg/m’, and of respirable dust, 0.88 mg/m*.

5. Average lead concentration in air was 0.05 mg/m® in glazing process of 2 factories manu-
facturing table ware. Five of ten sample(50%) were exceeded 0.05 mg/m’. Therefore lead expo-
sure in pottery industry should be considered as important problem.
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Table. 1. Airborne Crystalline Silica Concentration by

Factory and Product

Factory Product Total Dust Respirable Dust
actory Frodue N GM GSD N GM GSD
g/ g/
TS Insulator 7 457 42 5 58 11.2
KS TableWare 6 199 4. - - -
KSC Table Ware 5 263 4.9 - - -
SR Sapnitary Ware 8 862 62 5 279 102
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Fig. 1. The distribution of airborne crystalline free silica
concentration.
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TR 23 AE7te A¢ gAY YRS
£ Adste F ARIARCA SR ed 4z 3
ol 5.8ug/m® ¥ 27.9%w/m*e FEAE HYn
A HEE=(GME 10w/m’e2 38715 100
w/m’Eoh w@ieh, a2y AM AR 1045 AR
337 APFANA AAT 34 AEE HEVIES
233 #0191l Table 2& 3715 383 o
TEEAEAE AP AR BAFE P9, 2 F
of e 2FY del7t §FE vebd ot} 4
gx27]19] A$ 8.03+4.80%, AL AEE
5.59+3.69%9 #FE& 2. ddA A8 A
% o] (outliers) 7} v Ao AzFo o4
A& ZA 8= Grubbs test(Grubbs, 1972 Z3}
5% fel FEAA 1270 ANEF 27) A&7} 018X
2 B o) AL vrA 10709 Az A
27} $%e 1.32+0.69% % Jeigt. e 4F
o] Algel i8] Grubbs test@ AAI# A3} o]z
2 33He AR ok AE=A79 QAR
o] 98s YAFPL M2 HAREI ERF et
HiFo] M2 W|xdiA Jelgta e, xalr)
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Table 2. Crystalline Silica Contents in Airborne Dust by

Table 3. Crystalline Silica Contents in Bulk Samples

Sampling Si0: Content
Product Location %
Tile Glaze 9,09
Precipitated dust 7.32
Raw materials 11.75
Mean(SD) 9.39(2.21)
Sanitary Ware Glaze 10.94
Raw materials 10.11
Mean(SD) 10.53(0. 29)
Insulator Raw materials 0.50
Trimming 5.03
Precipitated dust 0.72
Mean(SD) 2.08(2.55)

Procluct
Product N GM(%) GSD
Table Ware 11 8.03 4.80
Insulator 12 1.32 0.69
Sanitary Ware 13 5.59 3.60

Zt7) ThE AEE Adske A7 ARIACA Y
oA AR (bulk sample) & A3k del7t
FE A A3 Table 30lA HXo] HA%7]9]
A% 105 %E HYx, g A 2 1%E
o g Jvepgth, agAse dzls) gge @
71N g2 Aztel Aol FAMEHA ety €9 g
YAZ AR FYA8RY vl 3L 23
g AR oF 10%2 et go) HEY g
719] Ao} vikEHeh dutdos wx7|A| &
et e 15-25%23 Hasge g
(Alpaugh, 1988)

Coopers (Cooper 5, 1993) & o 444 =
e ZRAAER] BAgd olFd gRdE 2AHY
o] da)7hEE Rasided, MArge] A% 3

FAAERQY A Ee] 11.6-27. 0% %3, YA
AR B 28-34%2 Uehgdth ohE A3z
Aol mEw 215 FaAgPe] EaEFe A
%, B3 25.10%(16.3-32.3%) o] 3 B E2 9] 7
$- B 34.48%(17.7-51.3%) 2k ¥m&gct
ol9] A5 E FHe Bl 9agEAFe fEFat ¢
F2 Al 20-35% AEYUE & 5 Aok a2y B
drolMe =279 el ERY] APy Aest &
ZFe % 10 %90 A B A 5%8
< Aoz veidtt, delM o dA7ate dar
oW e Bolm gled, zo)rl Ye olfE
A19q3te] Bl o], A3 989 FH9 @
Fo| Aol @& Qo) Attm YzhEr},

geoz vzt 2y ARl e delz E2
o} EA59] deist el g gL A A%
Holob & Aoz g ¥ AFAIE
800-1,000¢CelA 719=A tridymite2 HAAEH,
1,100-1,400 CelA¥E crystoballite® WA €S
A4 A%(Jones, 1983). WA =Ar] AEL
THEW 13RS 800-1,000 TAA o] Fojxm, 2
kg2 1,100 Told oA o] folAr). whakx] &
Ao mel B} EXo] Zd BiE WY 4
JeB2 o] ¥ Ehd) e A7/ o Pasicky
AZdn. 2 d72839 227 B9 KA &
F 10% FF)uR 2F oz BERsEE Ao
Ep3io),

3) MY HEX U EEMEX Epinr

1178 A ARl 338 3715 383
IEAEDN FTEUEY BXE 2 F3 Fig. 2004
BXo] &R EEE e Ao Yehgrh

— 172 —



995.999 o T T r
99.99 o) j
« 999 O Total Dust j
u ® Respirable Dust
b 99
]
o
A
3 90 |- ?f)’
[} 3
b 10
2
o 80 |-
s 0 3
E
@ 10 F K
° O
9 IS p
o
o
kS 0.1 | E
0.01 2
0.001 al L d L L
0.001 001 0.1 1 10 100 1000
Airborne ol Cancenteation, ing/im$

Fig. 2. The distribution of airborne total and respirable
dust concentration

FEA Al89] WA 71319 # (Geometric mean,
GM) & Table 4 ¥ Fig. 294 HZEe] 1.00
mg/m*(0.01-10.0 mg/m") o8& Vebhds 7skgE
HA (Geometric standard deviation, GSD)&
3.2 AsiAE F8A E2%SE Table 4 ¥
Fig. 39 &1 diARIZAE S04 ¢ 58 9
HEEE BS AR fARE = DS
Al 24 GME 1.64mg/m*(GSD=1.90) & 1}
Btk 3HE 7P £ FEE HQ AIER 94
A7) AZJAQ "SR” A& NA 2 H 10,6

Table 4. Airborne Total and Respirable Dust

) Concentrations by Factory and Product

Total Dust Respriable Dust

Productt N GM GSD N GM GSD
Factory ng/m? mg/m*
Insulator

TS § 139 204 4 040 1.88
Sanitary Ware

SR 4 160 422 4 088 544

DS 5 1.64 190 - - -
Subtotal 12 1.62 3.10 4 088 544
Table Ware

KSC 6 024 3.67 - - -

KC 8 0.63 282 - - -

KJ 5 117 245 5 041 1.75

SD 5 1.23 3.50 5 021 153

YG 4 088 221 - - -
Subtotal 28 068 3.24 10 029 181
Tile

DH 6 (.51 845 5 039 273

DD 6 058 9.37 - - -

CK 4 095 2.66 - - -
Subtotal 14 0.63 640 5 039 273

fotal 61 1.00 320 23 033 196

mg/m®c| T},

7V e RN Z2EEE B AR B
FAFEE 0.24mg/m*(H9Y 0.04 - 1.62
mg/m’) 2 &9 AlQIgE} of fuje] ajo)E Ho|m
Ao} ARIATRe] Fxdolsl & Aoz el

16

14+

124

10

Total Dust Concentration , mg/m3
@

|
| |
| 4

A
GM

1y

TS SR KSC KC DH KJ

SD YG DD CK DS

Factory
Fig. 3. Airbome total dust concentration by factory.
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Respirable Dust Concentration, mg/m3

o] dAle M4 BEEAVE BAste FMEA
ZAA17F 1009) o138 R & QA ERA HuA
oz ARPAWAE e MR Fsr] HEQA
Ao g wadh

Foll A AFE upel ol UnkHoz SPEA2
A2 BRow HEd, FARKIZY] HIF=st
o2l 2% BN E HEVE Smg/m'S
23 ate ARAL it 2y HA 617 A&
F N EE o 71EE 2989t olF 3 Als
= JAE7E BiEle "SR” ARIALE B AN
Arct g ZFFL 2yt dAARIAe 1A
BHe 28D FE7FE Smg/m’Y 1/5 FE0INU
3, WARARIAES AR HEV|ERT @

rF'y
o GM
a.
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aJ
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24 1]
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L 1 .
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Fig.4 Airbone respirable dust concentration

factory

EggFoly 4F FAAME £7 L] gol
grazaye #4715 4R 2aEe #8224
ERiZ|1= ok A EErb & FAAA 233
£ 2229 3383 Ladide] dad Aoz B
t} EFHEAY A$ Fig. 2, Table 4914 E%
o] 570 Al THFAER AA JEHTL
0.33 mg/m’(8%0.01-6.89 mg/m’) & 82 ¥
9ol 1/3 ol AAH oz FEA TR
1/8 $&0l9d1 A1 6.89 mg/m*e] E & 1B
ol Aa% JAth 71 2 FEE B AKIZLS
Table 4% Fig 4014 HEo] JAER7E AAi+s}
£ "SR” A2 A o] A9 7atH ol (.88
mg/m’ (B¢ 0.14-6.89mg/m>) 91, FAFZE

3,00

2.801

2.601

2,404
2.201

Airborne Dust Cone., mg/f™*9
3

o
C D E ¥ G H 1

Trocoess

HEl Respirable dust J

[[Z Total dust

Fig.5. Airborne total and respirable dust
concentration by process.
A :Crushing/ball mill B:Weighing/mixing
C:Mold-making D :Forming/shaping
E:Trimming F:Glaze application
G :Drying/firing H :Sandblasting
I:Packing

Table 5. Airbome Total Dust and Respirable Dust Concentrations by Process

Total Dust Respirable Dust
Process N GM GSD N GM GSD
ng/m ng,/m?
Crushing/milling 10 1.75 2.80 4 0.45 1.51
Weighing/mixing 6 1.25 2.36 - - -
Moid-making 3 0.37 1.53 2 0.25 2.83
Forming/shaping 16 0.91 4.36 2 0.17 1.09
Trimming 9 1.21 4.08 5 0.48 1.50
Glazing 5 0.77 2.79 4 0.62 2.85
Drying/firing 6 0.46 6.75 4 0.12 5.37
Sandbalsting 4 .24 222 - - -
Packing 4 0.24 2.06 3 0.17 1.76
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B2 dMe HUIFE Adddke SD”T AR
HE#FEE 0. 21mg/m*(0. 12-0. 32mg/m’) Ak

FEveeide A9 &3 R B/ 3EA
BAE 2Fshe ol AY fle 4ot FEA
o vsjiA 2ol 7R E Aol o9 Rle] HA
ARt 7olRth $9% AL TFY B2 FaAE
Az st A §7] gEeitt. dAA= 2
3 e 3RVA ARE fudte 3L Jtan
g 2 I ARG F e BB 2
ar)o) ol AFE) kA o] 2 Rl
TEAY BAE sk Aol 2229 ¥AEE H
7¥A d4Hol 2} &3

vl ACGIH ¥ OSHACA #ashes 10mm -
nylone cyclone At@e| #eb RALSHA 2HE81%
2 q19kE)9lew o] preselector® E3g 7o
HA 2 X)) mddhe ERolgka E 4 /Urh

B Aol A ARIAGA Aatsle AEL
aA 44xr], JgiAd, e, BdR S
Ak, AME7E sk 4 FEA HisE
7} 1.62mg/m’E 7Y &3, 9-ge® siA
1.39mg/m’, BE=A7] 0.68 mg/m®, €4 0.63
mg/m*® &elth. TFA A9 Fsx F¥A
2e g Hyon I AFHE Y AR
0.88mg/m’, ©¥A 0.40mg/m’, €% 0.39
mg/m’, FEEA7] 0. 29mg/m*eo 2 Jeigt)

4) B8Y 3718 2% E2sx

8¢9 24 8 ¥E+ Table 5 ¥ Fig.
59 2k FRALE Y, AE, ¥43% (Crush-
ing/Ballmill) o4 7} Fol 1.75 mg/m'da, ot
2og WM¥/% % (Weighing/Mixing) 1.25
mg/m’, A8 (Trimming) 1.2lmg/m®, 4% (Fo-
rming/Shaping) 0.9%1mg/m’ A% (Glazing)
0.77mg/m’, AZx/24 (Drying/Firing) 0.45mg
/m’, A% (Moldmaking) 0.37mg/m’ £22 W
pig=y

&4 EAsEE AR 0.62mg/m®, 3¥
0.48mg/m’, 4 0.45mg/m’, A8 0.25mg/m’,
2A/#H A (Packing) 0.17Tmg/m’ 24 0.12
mg/m® 2.8 Wit

A8%Y 33 Q88 4HY vgE B47)d
EQldle 3F o2 Alghe] AR 3 At B
o} 2= B4 SAHE BE 4o ERA F

234 @t E43AL ZEA7 9 vEYris 9
2E 493 372 B8 £3lo] ¢yEe 8
A% IFELE BT o] FHNM FEA
¥+ 331 7.0lmg/m*E Jelds BHF 1.75
mg/m’E AA FAF MY B2 #XNE 2o
dEofjA AN AE (BHEH, 1985) & BH B4
FAA FH 60. 72mg/m*e1A 1 A1 387. 15mg
/m’e] & $F Bon, 24 FHAME H
7 12.26mg/m’e ¥ F=E& Jedc. 5F4
AL o] FHAA HE 0.45mg/m’(0.31-
0.68mg/m’) 8 #&& Helm, d¥9) Az A
433 e 3 4.40mg/m’, ZEH FHL BT
4,25mg/m® oI}

AYFAL adAEe] 4o ALSHE NS
Az FPLR B3 #YFgo] Ho ehggPud
2R £EE BT o] AN NS OF
Ag o Fxo} dAstn UAch

AYTF L FERY B AFHYY R
molde] 91E8& 931 4% moldE HAANA AES
U P2 AYIE TE e Y FHe
2e FY A% 94 4% 488 £ 4 3o Y44
& A3 molddll A & erjElE Wi Y
AN A A2 dHYYS Y8E
A3 moldoll Wi A2 s YU W
otk AHFAYIE A AFEA g FAR
A dtm slo] SBAY EIERE & #Av
HA) govt 1R e BME Brlo] wlakg s}
F4€ Uch

A8 Ame A8 YY) da 23
AEE FHA B3 e o FHe FEA F
& 0.91mg/m’ °olRz, THFHEAY FxE
0.17mg/m’ & Jelgrh a3y dR¥ABe B
FAE& Bied D 2/ 1 9. 4mg/m’
of @8l AlRR UL o] FHoNAML Y& 2}
B (BFEHRE 1985)8 B2 Zhl7)Aldo] gl
AN FEAN ZHEA X =01 44 63.06
mg/m’ ¥ 41.40mg/m’ 22 e Fau|7]A)
do] e 4% 47 1.90mg/m’ ¥ 0.44mg/m’
2 et Zau7IAldel o3 #ele] Fede o
83 glt}. Cooper% (Cooper®, 1993)2 A3 33
AN AN AE TEAY BAY =8 348 v
w3 AR 2239 AFREEsE (.58
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mg/m® °lgey AAE 0.30mg/m’ 22 oA
2 AYFAaA R AFfode AHAE 0.30 mg/m3
ollent AME 0. 14mg/m’ 22 A3k B
2E[cE B AFAME o] FHAAY FEA R
FEAY BAY =€ 44 0.91 B 0.17Tmg/m’S.
2 vehd g dpalEy dAfEc ot e #
& 5

AZFA L 4%E AFE BYol 7Hedteg A
2718 BHAA AZAH 4 242 W7t
2 @ LPG 94728 AR} o] 3L X
o] Yol gli e dA vlite B9 Feg
A dong Bgd ¥ FEE B

AYZHL HAYE AES AREE T e &
EAE AHEElY singA odEe el o F
e W F& o o] Y vay &
BAEEE Hola Ut o] FF9 FEA ¥=
¥ 1.2lmg/m’ ol ZHFAEAL 0.48mg/m’'=
yehgth A A8F M 52 FEAE B 3
T o] FAoZ 1 Fol 10.6mg/moltl. a4 %
1Aa4de tatdl AEFE AAsl] HH 2= (800-
900%C) ¢l AdEUelN 2A4AIFIE FHoIth 13
24E A WAFL AFe] e R F3E oE
A& AAse AAEEE AR F {FE 2Zo]
AU FFEol Eae AlFFEE AXA Erh

o] ZAdA F¥A %+ 0.77 mg/m’ (0.23
- 3.59mg/m%, Z&A ¥4 Fxe 0.62mg
/m*(0.20mg/m® - 1.58mg/m*) & JvErRTh
Cooper % ©] ¥4 dd 224e] 3EEE
A EZ2FEE 0.54mg/m*Ax 7AH F 0.3
mg/m® olgta BudtHn, AFFIA RS TEHEA
BAssE A8 AE 247F 0.25 mg/m® ¥ 0.051
mg/m’ o8t R AlFHAEE AR AEE
AR5 (1300 - 1460C )2 2424 7t @k

o AZE AARE RAEa AEFE 24
(Fgtay e 322 A S48 AEE A
ALgt 3 ¥AEte] el M JE] Aite] v
glg},

gollA AFE TPl Avls} FL BT 3H
o] 4 AlgIA] glen o]FHL ArtA&M
AEE B ANA AEY BHE jnyA o
E33te AYelth, o] R X =& H
23 gol WFE 1.24mg/m'2 FE& Bt o]

FAL B Agel dAo] At o]AX B4l
7t He 341

AR BAY D] (N IA DAY, 1990) ol
19909 xBH A789AT Buxl "Bel s
ARG R RIRANEAT NN =27 *
89AM ARIAE e 23T B2 EE
2§79 =7} M 3.98mg/m’ (H4 1.32 -
6.31mg/m% & Jeign, TEFAH A9 A% 97
2.19mg/m* (84 0.81-5.35mg/m") 22 uUeh}
B d7e dgung 5L Z25AE 2o

a2y o] BaMee AgFy FFAL # AR
FFNAEANE Ee AYGRA8)7F HAES 8l
A %3 1SRN AeHAAA & 5 glof o
gl B A7 Aue AFH vwe T

b) S8l SEMEZT sk Ul

3o 93 FHe A[APAFY £49 AL
o wet A IS Pev AAFE et £
dE AL Ao HEzd =d¥ £ e A
719] EHojojof shed olEF YA EXE IFH
g BExolgt g}, dwtHog Yol 10m o]}l
BAL wan, ACGIHAAME 718t HHFUAol
4.0mQ) AL FAY ERo)m AHosxn gl
(ACGIH, 1993). € 9+, Table 63 o)
89 AN 2FE 3RO THFA E29 v
E BT 36%E 3 A9 v vaH gL
Roz Jehst

REEA] 9 HAEIE Adshe A9 2§
A3t F8A9] w7t 42k 43% B 55%2 e &
g AE AzYPART sEFAHE w7t Ehch
24 R Bdg Aatste dAdM e 42 b))
29% R 25%% veh} o] F dFoMe wiay 3
717k & Aol wAsle Ao g goe=
Cascade Impactor& AHgsld 239 AR
o Y A7/ o Ao AvET)

2. 2N J7IE o BE £F

8AAEE 92 94E AH83le At Uds
Foll 850 FRE AU KFFo & W
& FF&0] ¥RHC e BF 22 TS
2 HdEE FE44 F24 JbeAel A Bt
EF HAAE Azxde FHAME PVC 4, A
ddE 29, RUYEE TR TE Y2 A
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AR 9 AEE A8l {71 8A7F ERE 28A
2 ZEPTE o FHAM EzHe FHEARE
A EAFe FFEH IHPAFTY F71EAE B
Hog E 4 Utk

o|Z oA ge] F2o #E AFst Hugo]
2 dpoMr #7113 $EEE 7MY Rosa
(Rosa, 1991)7} B31g niof] up2@ ojgelele] &
JolHel 744 208 BARAE AL $4H
o] 9l A dolatn 2udch(Rosa, 1991).

aU gEEe Yukdos F@ETm QAR
gn 74 dolupr] w&e] agiolMe o|&EAel W
a4 718 fge] A AFe HUE RaHe &
t}. Rosa¥ A2 FAslE 76999 #2419
8% $Ewrt 75 + 25ue/100ml (2T d: 25 +
8ug/100ml, o : 16 + Bug/100m]) Ra&ed]
o] ZANAM Ee FH9 Holl F2EE ¢ 4 Ut
o] AFE QEFAIRA P& WHPFe] GER F
22 AABE YA ot old i Aurt REH
A olrh,

ol OSHAS ¥F dexe AEYH 71&Ee
40ug/100m1(OSHA, 19892, ©l® ACGIHA
£ 50ue/100ml(ACGIH, 1993) 2 A%x itk 1
Bt xpe] A4, 35ug/100mlel FEoA e o}
o AL 7™ 4 glon o] £33 Eax Iy
slodob grim Haaldch SdAZAe] TARE
g agate] 71 o gol golel vlXle 717373
2 pedsE o gl g FE3 28 A4 =
qe7 2 Agelzt 87Ad

2 d3dMe 571 ARIEE iAoz (RER)

AR AL, BhAE 0 AL el FRSES

2359, 232 AF A7IE 4dste N
Ae AREHel gn AHFEE BUFd F ¥
g 24sied 570 AEF dEHe A7 %
t}. e ¥ AR AREFEE dout ool €
Bol AEE Fao] AL 3] g S Fo|
Ho] gol vF HEHE Fx0|BE ZEE A
A ekskh Bl € Azde U AR FE
32 24 A A HEol HA ¥sivh. BHAE
Azshe FHANNE Aol A 2Z#o] 1] &
o ¥RAcw U ¥ oA xxolrt AEH
o o]Fojxm 3USich ° FHAME HzAH ¥
& FgERo HAsHE Ao gA=Hded ¢
MAx v)gel EAT HEHe A=At o #
fFo go| FHEHA & AR gagrh o] A
AdAE ALdF A 20 AdFNME gl F
A& A H&ol ol ARE AU 1 e
Table 73} t}

APeANE Ydste FA 2R 43
58 FFH A4, Arke ARE AT dE F
A AEEX @ttt & YEF) ol E=2
FaEol A Ea ARREA A LT FER
FgE %A ZA Y RE Bk

Bole 1 AfrF AAEHo UA @A AvpFH

Table 6. Ratio of Respirable Dust to Total Dust
Concentrations by Product

Total(T) Respirable(R) R/T
Product GM, mg/m? GM, ug/m* %
Table Ware 0.68 0.29 43
Sanitary Ware. 1.62 0.89 55
Insulator 1.39 0.24” 29
Tile 0.63 0.16 25

Table 7. Airborne Lead Concentration in Glaze Spraying Process of Table ware Manufacturing Factories

Factory*/ Pb Concentration, mg/m’

Sampling Location N GM Range

KSC 3 0.154 0.079-0.291 Intermitttent spray
KC

Line | 3 0.007 0.006-0.008 Intermitttent spray
Line 2 2 0.016 0.013-0.018 Intermittent spray

Line 3 2 0.965 (.445-1.084 Continuous spray

Sampled at source

* Five factories were surveyed for lead exposure. One of these factories was tile manufacturing factory, others were
table ware manufacturing factories. Three factories had not detectable lead in work envionment.
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o A% < 0.0lmg/m’2 Yeht fkg AeE &
A9 AEL dvidte FAAA K459 o) niF
T Aoz Bl wEbM ARFPE AN F
BolAe dol Y 7FeAdol AdE ouista gl
o e 2Zge] ¥ wel FF dEke 7§
HE&L 0.05mg/m’2 JEikth AxHon HAE
Z FEx 4718 0.05mg/m’FEIT. A%
T+ 0.006mg/m’3 HAFEEE 1.084mg/m’E
A 9 ¥olzt A JEMHT ole AlREFA
dre HEHoE ] ojFo|x]7] HEd &3
AZERY] AR e] FR7 FEHC] e Fa%
A2 zZhgickm o}

AR AME 1071 A8FE 570 AlR7H 547
# 0.05mg/m’& 2#Hsh= & HArh KSC
ARl BEEE7 0.194mg/m’E 87159 4
wlo] 77k vl w2 $£E£& BHth KC dA9
B AN RGNS FE AAzAY &3
g A3 F0e dulejA 0.05mg/m’olste] FES
& B3k 9 o] AIIA Line 314 3%
7FE w8 Y AEE SFANES AsHes
FE 2Zgoldta 9lo] & FFEOR YT
o] Alge LA W sk XM EAsle]
dAdolMe] FEE ¢ F AATh

7R 8dolA el FE& TP & F35Y
Zzo] sl tEta e AdFelAnh. 28y B
ATEH ARFFHAAM goll i Z29] gyl
USE gelsiin), gdow $g TEY 234
2ol g A7 e i A3Ue 24P}
Z1g elojok d}Ah,

V. 28 % 2%

SVY AGA 11148 ddes 48RS
2, #Elvat R gl 2 dig) A78 dx o
=% 2e HEg A

L SV ANT YA 8] BHY
427t ¥%E F3Y A, AYENA=ZY
10.5%, BdAZY 9.4 %, SEAARYY 2.1%K
o 223 37)F Ase] BAY 4R=A], A4
71 3 SN 22 8.03 %, 5.59 %,
1.32 %2 ek

2. 2EAE FF & AEH) ERsEe A4

=711 A% e 86.2g/m'lY:, B
AAZJA 45, Tue/m’, HEEA) (A7)8) A 2
270w 19.8u/m® X 26.3we/m’ o2 el
IEY RElTe) BEe 9EA 5.8w/m’, 94
=7} 27.9uw/m’e 2 YEgon & 107] Alg3 3
N ANEe TR A7 #HE71E 100w/m'S
233t}

3. ZAFHAR 110 AR FEA sk Ax
71818 # (GM) & 1.00mg/m’e2 JEgs 354
B9 3% 570 AR AMBEL 0.33mg/m’
ol et

4. 33 ¥3F® £ Ay 289 A4S Bq,
AL, 4 FHA04 7Mhge L 75mg/m's Ug
Wi Z3FAERY A AFEFEANA 0.62 mg/m’
2 7M w8 #Eol

5. 8YARAY 22Ate) ERER Y Yrig
o Z2FY degt G FHsodor B B
ATEY DEAE AT 4717, AY=NAZY,
29 AE7 $FL 10%0) 7he $Folunzg 2
% B328 EFstodop s R i3
5mg/m*E& HE7Ee 2 sle Hgslado} gt

a2y Boh R HrkE deiMe 83 2
TEY B2 wE At gl we) L8720
Z3E e OSHAQ9 Hrpiyge AgsAu 534
A7t ¥=8 A3l ol9] H&7Fol Ui Hr}
st Ao] vl s,

6. A7IFE Aidske 270 AAA ARRHY 2
2ae o Z2HE Aoz Yeygten HF
0.05mg/m’ F&FIN3 1070 Alg8% 574 Al8st
0.05mg/m’ & 23Ut} Wt goz agol
A gl 2o digt F9& 7)o} 3 Fg v
8 F859] F2d dg A=EUe A7 Best
oha #r}
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