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ABSTRACT

Objectives: The objective of this study was to evaluate the generating characteristics of VOCs and the exposure effect to
chemicals among laundry workers and to identify the current status of occupational safety and health through health check-ups.
Methods: During the six-month period from April to September 2015, this study quantitatively measured seven VOCs in ten
laundries and carried out health examinations on 35 workers.

Results: Comparing the monitoring results for the ten laundries, they were classified into three groups by ventilation system,
dry-cleaning and size of shop. The average concentration of toluene, chlorobenzene, xylene, ethylbenzene, benzene, styrene and
TCE were 23.9, 15.6, 5.5, 2.8, 0.9, 0.3 and 1.3 zg/m’, respectively. During dry-cleaning, VOC concentrations were 1.3-8.9 times
higher than usual. On the other hand, at night the concentrations of toluene, chlorobenzene, xylene, ethylbenzene, benzene,
styrene and TCE were 64.3, 41.5, 12.2, 6.3, 1.1, 1.2 and 6.6 ug/m’, respectively. The health checkup results for the 35 workers
showed that 13 workers were diagnosed as normal, while 22 workers were diagnosed as requiring continuous monitoring or
re-checkup of liver and hematogenous functions.

Conclusions: Although the results of exposure evaluation to VOCs did not exceed reference value and items had a low correlation
with health checkup items, it is necessary to improve indoor air quality due to VOC volatilization from clothes.

Key words: dry-cleaning, indoor air quality, laundry, personal exposure, VOCs
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(Volatile Organic Compounds, VOCs)o] t]ix 2] o|t}.
Aol A VOCsE ol viEs s AlE= Qlafjast
AlErA A o] QItHChoi, 2004). A|EFAIAL 47|87

= AIAIE AHESte] O, 718 daAlEes 9%
dd = AEtehs A& "okl 77184 SR=Ee ¥
E22ZH, ECEERAE, 244, 454 A
7} 9ltHChoi, 2004).

20134 7|&o 2 Y AErAE AL 35,7757
o5 FAAFE 64,6261tk AEHIL % 96.6%3
34,5657 AFgdAFo] 7HAL MEFY o 2 55,979 0] &
Apehan glom, 7bg e A Sl 10 ke vlgt
o]aL 1~47 Ydt= dh= 3ol AAY 99.2%= o
BB SRR 29531 Qlui(Statistics korea, 2015).
a2l M8 AlErdas oF 95% ol/fol AE &
AzA AGA SEAEHE)S AHESEAL Qlth(An et
al., 1994; Kim et al., 2002).

AgA $AZ Aew Setolaeld Y %
VOCs= Axg7g oA 82%, MEFE7golA 2%, &4
=gk g A 16%7F /= o] ZTH(Kim et al,
2002). Hltaol A HAApEo] AMH O ~ah
22 EetolEed 9 HE AEAA, 4Rt AlE]
£ 7Fsste AlE ohe AT I 9o 1hdgt oF 4
AAY 5& 5 4 Qd Sefolaelds ¥2 o
SAAA = VOCsol| FAAREC] kdHe o=
A A QUrhLee et al., 2012).
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710 sl 85% ool Ieaes e A 2
£ 9% 3}elar ¢JtiKim et al., 2002). WhH i}t
o A= AlEAI A HiEE = VOCsw= 598
2] ARt 2] of ol AlE-g-gFol 30 kgolde] -
ok FHAZe] FhG o] WAHA GEF A
4B YASES SRSty we 5ol vl
Az GAIAA ] gt 2dgbd S o] HAAE L
QAR AEk 40k 2ol 291 of5te] Agpm Au|A
ARl tieli A= 28 wE] 7t wlERt A% olti(Roh
et al., 2001; Jong & Jong, 2002; Sun & Lee, 2007).

s & AGolME Lt AHAE o=
ErtolZeEd 34 olA EAE= VOCsE 55 A7t
PER SES 2R FAGEY ELAFEAS

ol B4 AgTre] ABTAE elstel, FF A
gao] pel 3 Yo BET > UES 7|2
22 Agstas st

o} 83felx} =S 2= Toluene, Chlorobenzene,
Xylene, Ethylbenzene, Benzene, Styrene2 A1A3}3
o} 78R A EAF 279, =) 81 olH, 40
o 47, 50t 24%, 60t o]io] 7ol o, A
A YUt R E 10~20d0] 179, 20 o]AMo]
187 o2 EREdth A4S AARE 3 S A
W fal=d S40 593 Algta: 10745 A4
ol 20159 4YRE 9W7HA FfAA F

Toluene 5 6%} TCE(trichloroethylene)o]| T gt
2 2Hsiglch wat F)5o] e YA
w2 slekaly] 99 Fo14u), 917, A, Sefola
o 84 Sol gt Ans Al

oo ot

o
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of. 1

2. A ERE L 2 db
AlEra ) ARAZH A AergRd o8 VOCs

7} o] WSk Eatol e r] okt shE F FAb

Journal of Korean Society of Occupational and Environmental Hygiene, 2016: 26(2): 159-169



TR MENA9l FRY

A e ATHERE AIEHS Bl Helt) 2408 Al
ako] o) SAINE Cha A A7 1417 742
oz ANaAYFE HAASHAT 37122 2F QA
28 QA 9] tenax S2FH(1/4 inch O.D. x 3 1/2 inch
long) 0.2 AFREO] 7|5 LT A4 1.5 m Aol A
A& #7)(2-30, Sibata, Japan)E ARg3}o] 0.1
mL/min® 2 6085t S2A A ARAF T AR
= WHEA] PTFE 9] 9& ol §3te] WEe F uksial
on), ¥4 H7HAE WARBEC.

F71-8A| A4 GEAPLA|(TD : Thermal Desorption,
Markes, UK)7} 2 d4% 7IATZ0tE T8)1)/2
FH A 7](6890N, Agilent, U.S.A) A|A8S AML3H
onj, BARAL Table 13} 2} 7]7] BAG 7pAl
AE99.999%) & A3,

VOCs:= FZEE2(50 ng, 100 ng, 200 ng, 400 ng)
ol gato] AL ZAsH v AAHARY)= 0.99
o]/Fol Atk GC/MSe] o3t VOCso] A& /& mit5
Algtoll gt AT EFEHAZE 0.2% ©]5t, 32 A o
o3t At EZHAE 8.0% o|5t2 A Aol UA
el 2 VOCs HH A &34 = Benzene 0.32~
0.61 pgm’, Toluene 0.41~3.28 ugm’, Ethylbenzene
024~0.65 pgin’2 BAE|g 00|, Aekz 79| 8]
& 90~100%= FEaHA LpebgT.

Table 1. The analysis conditions of TD and GC/MS

®7\eleE 2 S4u SARe Aol 0|xl= I 161

e Eo] et QA Aol s 2871 A9 2he
ol g-3to] A2

3

|
IAIA 3000 rpm O 2 1059 AE5} 2 =
g © " A3 dFor JAeEt A
(AU2700 Olympus, Beckman Coulter, Japan)E A}-&-
of v AR ) oSSt 28714 3
52 o] SR UEF EDTA7} E3HE Tube
of APE sto] 8] mix T F AFATALL)
(XE-2100D, Sysmex, Japan)& ©|8-3l S435}5ct Ay
5 2T PARE 28 5 vheAhippuric
acid)¥} W gulieAK(methyl hippuric acid) 3&F2 &
Hatolet. oju) AFgT BAYI/E n4elgano)
E 3|3 (HPLC, Dionex U-3000)2A] Z -2 Atlantis
Cis Column, 4.6 mmx150 mm, 2%+ 40C, FHF>
1.5 mlmin, ©]SAS 20 mM KHPOpH 3.25),
Acetonitrile(85 : 15), Detectore= UVZE 225 nmof 4]
2519,

AWT7E F277184 w29 A= A2 2 &
© SPSS(ver. 18.0)2 o] -3ttt AJErA0] ©

w2

Parameter

Condition

TD(Markes) Desorption temperature
Desorption time

Cold trap

Cold trap low temperature
Cold trap high temperature
Cold trap hold time
Transfer line temperature
In split

Agilent GC/MS Column

Carrier gas and flow
GC temperature program
Detector type

MS source temperature

Electron energy

Mass range

270°C

8 min
Hydrophobic(tenax/carbopack B)
50C

300C

3 min

150C

50 :1

DB-1(60 m x 0.32 mm x 3.0 um)
He(99.999%), 1.0 mL/min

40C(5 min) — 5C/min — 250°C(4 min)
El(quadrupole)

230C

70 eV

35~350 amu
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Figure 1. Dendrogram using average linkage(between groups) for
10 laundry shops
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Table 2. Sum of VOCs and conditions of laundry shop according to group
Group Site Sum(/z(;/me)OCS tin\?;(g-ll((i)rlll%s) No. Windows Size(m3) DrycleI:r?i'ng/day I}%clzzf)n onr)lfirrl;(;((iyzgrs)
1 B 51.24 12 2 97 2 1 25
1 1 50.01 14 3 99 2 1 20
1 G 54.25 12 3 95 1 1 38
1 J 71.25 12 2 100 1 1 21
2 A 64.03 12 1 139 3 1 26
2 E 80.52 12 2 158 3 2 30
3 D 17.88 14 4 148 1 1 30
3 F 25.25 14 5 150 2 1 20
3 C 39.81 14 3 120 2 1 27
3 H 37.41 14 1 130 3 -1 14
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Table 3. Concentration of major VOCs in 10 laundry sites

(unit : pg/m’)
Items Mean Range Median 95% CI' N
Benzene 0.97 ND~5.02 0.68 0.13 244
Toluene 23.92 0.56~312.81 15.03 4.10 244
Chlorobenzene 15.64 ND~207.09 3.01 3.60 244
Ethylbenzene 2.86 ND~22.02 2.12 0.32 244
Xylene 5.51 ND~35.37 4.29 0.60 244
Styrene 0.34 ND~4.39 0.00 0.10 244
TCE 1.32 ND~68.09 0.00 0.72 244
"Confidence interval
7}5Q01 “14-]—'—71 QEZ Hj&EAlAH VOCs 527} 15.64, Xyleneo| 5.51, Ethylbenzene©| 2.86, TCEZ}

th2 g wa ZA 8717} 7}

~2 ol 53] R7IEAIZE Auiel
o] gl Ertolmede MAlsH: 3
S7F o7 B 3ER AP BokTh 1789 A9
£2,37083 o) Rtk Zobd Aol FurE
71 8A7F Wo] Bx FH £ Jx|uk 37| & 4 Q)
5ol M7t 2~3712 238 Wol A4 VOCs =
Ee W 2EEeH Mgy fdE {17184
£ Setolze] el 34l uhet Srbskn BE A
of W 7] 7ol wEkA s Aol7k = A
O deEn.

2. ZAA|ZEVOCs EHM EN

1.32, Benzene©] 0.97, Styrene©] 0.34 pg/m® 402 1}
ebutth Lee et al.(2012)9] Aol A MEtAo|A &4
] FQ 57 o] Xylene®} Toluene 50| 2 §&5=
A} vt A9E UEloh
AA BAE AHEsHE AlEEAS

T AR, AE(ERRl AR, 2, ﬁi o4
AR o|Folfr}. ofuf VOCs& Erfolaz|dy A=

TA o)A 713 Wo| HEEtHKim et al., 2002). 35
% Eefolae) e sk Aol o) e Alzke)
VOCs®| Fat F=5 AT Table 40f LR Siet
Eajolze)d S AAjsHE Ao AAelA] o A
7R 2 =2 =A5]9 o Benzenel 1.9Hf,
Toluene-2 2.24]], Chlorobenzene-2 74|, Ethylbenzene-2
1.3}, Xylene2 1.94}], Styrene> 8.9v)] 12|31 TCE”}
178 =7 2AE3c} Jo & Kim(2001)9] o17L0] 4]

Al 10720 3l S50t WAEE VOCs B SefolZede Ao VOCs B4 vt
# SEE Table 3] VehITh /b 7 el @ % Ubeld Ao® maiste] 2 el 2 HFS
O Toluene 2 2 23.92 pgm’o]w, Chlorobenzene©] UERATE BHH, Lee et al.(2012)8] AFLoA= =g)9]
Table 4. Difference of VOCs concentration using the dry-cleaning and not using

(unit : pgm’)
Using Not using
p-value
Mean 95% CI N Mean 95% CI N

Benzene 1.59 0.54 33 0.85 0.13 183 0.000

Toluene 34.82 12.62 33 15.69 1.80 183 0.000

Chlorobenzene 45.10 16.05 33 6.46 1.73 183 0.000

Ethylbenzene 3.03 0.77 33 2.30 0.25 183 0.034

Xylene 7.80 1.07 33 4.08 0.46 183 0.000

Styrene 0.89 0.49 33 0.10 0.05 183 0.000

TCE 0.94 0.62 33 0.57 0.17 183 0.144
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Table 5. Difference of VOCs concentration during Day and Night in 10 laundry sites

(unit : /zg/m3)
Day(working time)* Night(closed)*
p-value
Mean 95% CI N Mean 95% CI N

Benzene 0.96 0.14 216 1.12 0.32 28 0.033
Toluene 18.61 2.56 216 64.37 26.33 28 0.000
Chlorobenzene 12.36 3.33 216 41.54 15.44 28 0.001
Ethylbenzene 242 0.24 216 6.35 1.64 28 0.000
Xylene 4.67 0.46 216 12.29 2.99 28 0.000
Styrene 0.21 0.09 216 1.27 0.49 28 0.000
TCE 0.63 0.17 216 6.66 6.13 28 0.000

"Day(working time)-7:00~21:00

Zede MAsks Fold AN e Zurt
Toluene¥} Chlorobenzene, Ethylbenzene, Xyleneo] Z}
Zy oF 2,74, 11.24f, 3.248}, 6.28)] =9kt H 15t =
o & Aol FEAI7E A At Hls) 24| oF
AUtk o= =gto|=2e g 7] Well dH[AIE fIt 1+
71-8A 571 w57t Sl Mg SAREe] A%
= P8 iR E BHor AZds) F7I7F A= whA
WHe s AlES AAsto] AWz fS FAsH
7] wliZolth. Park(2013)9] oA = =ato]Ae
AAE A8 FEAEH] s r HAECR T}
Aol 28Ha 1E7) B HRAELS =5k
=do] AU F& WSS 3tk
AT Algr e SARREE O] f7] 840 =&
ZF A ZH(day) 2t Bl = AlLFo] oF7H(night) €]
£.25}0] Table 5o Leljgick. ok £t
07187 =E%TX Toluene®] 64.37 ugm’ o]
Chlorobenzene©] 41.54, Xyleneo] 12.29, TCE”7} 6.66,
Ethylbenzene©| 6.35, Benzene©] 1.12, Styreneo| 1.27
pgm® #0227 Vet BARTE Aol
4918 sl ATHERte] B R 247} 340,
3.3, 2.64l, 2.6u}, 10.581, 1.18} 18]l 6.0u)] =9k
on EAZFOR §o5l9uct Lee et al.(2012)9] &
FollA AW VOCsw =7t 7 =4 vehd Azt
o Ay 124] o]a 7P W& AtE 24 8Al=
ZAE A3 B9t AR Ve Th AlEtad] A
AlEr ZHYS 3l Botle EAIAE 9] 72 Q3]
Mes FolFAY 271E AZIARE 5 B AT
o= &717F = A 7] wiZolth E3F ol

ol

jg_:(' ot e
mlm i o E

off @
H12% e
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S
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" Night(closed)-21:00 ~07:00

F 5o AREOIYE FAZ] Bl wEEol
Adje] ddiz EAste 53] 5FF A T2 A =
grolA el AAIste] ofttol Algta oA o)
2 Az A7l Aart ool oRIAIT] e
FTERE HEHe AoR wdEnh

AlZFE VOCs 5% E3EE Figure 20| YERY QT
Algt 27t 52 B 21A] o|FRH 2 TA] 7HA]=
3% B EET xoo 248 FEe wsls)
E3F WA YEETth v E2S siA RS 9
75 A7l A 8Alofl= oftHAIZHESH Aol

gl

¢

BEHOSIE 7187 Ak 1] dolas 7
Fo Ytk E YL she SARE 20471
R Wt TEET W FEE UEgon §E
HAE 2Rttt TCEQ| 35 E3E E3E Styrened}
H]=3l Ak o 2 Ltelytt}. Toluene¥t Chlorobenzene

5 16A] Fol|l Farhu £ SAE Hole =2t
ojmeyd H oF HA=E AAIsH] wiZel &AL
oJF 2 HiFEo dAAHeR A YEldTh Choi et
al.20060)¢] ol ghr|Fol| uhet “lﬂlﬂ;“ol
A= 715 AR w2t g7 ekekE
AfA7lE ASR et Bk E}EW
FAAREO] obdel EXA Mg fvef ==t
olFeldE Ui W V& A7l Aol VOCsE
AGA 7= 7P F2 "rfoletal dekErh

32FAAEY AAAA A
MEFAU 9] 53 elAFel Toluened} chlorobenzene,
Xylene, Ethylbenzene, Benzene, Styrene 2] UAFHA}
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Table 6. Summary statistics of physical tests of 35 peoples working in 10 laundry shops

Sex Age Period of work(years)
Items Reference
Male Female p-value 40 - 50 - 60 - p-value  10-20 over 20 p-value
No. of people 35 27 8 4 24 7 17 18
No. of people exceeding 22 14 8 0013 3 14 5 0711 12 10 0358
reference values
GOT blow 40 U/L 32.7(5) 22.5(0) 0.189  32.0(1) 27.4(2) 39.9(2) 0.327  30.4(3) 30.4(2) 0.581
GPT blow 35 U/L 31.1(7) 16.9(0) 0.107  31.5(1) 26.3(4) 31.02) 0.757  25.8(3) 29.8(4) 0.735
r-GTP 11-63 U/L 32.8(1) 18.4(2) 0.059  34.5(1) 29.6(2) 26.1(0) 0.361 26.9(2) 31.9(1) 0.512
. M13-16.5 g/dL
Hemoglobin(Hb) W12-15.5 g/gl. 14.4(1) 12.1(2) 0.059  13.9(0) 13.9(3) 13.9(0) 0.471 13.5(2) 14.2(1) 0.512
. M 39-50%
Hematocrit(Hct) W 36.47% 41.0(3) 34.9(3) 0.082  39.5(1) 39.6(4) 39.4(1) 0.897  38.5(4) 40.6(2) 0.330
= 0
440-560 ten
Red blood cell thousands/mm? 4334 397(®8) 0.000  458(1) 439(8) 434(3) 0822  430(8) 450(4) 0.122
. 4500-10000
White blood cell i 7351(2) 6437(0) 0.428  7775(0) 7362(2) 6028(0) 0.615  6700(0) 7761(2) 0.157
Platelet 15-45 ten a0 214 25 203 183 - 202 197 -
thousands/mm
Mono 2-10% 7.1(1) 5.3(0) 0.581 5.6(0) 6.5(0) 7.9(1) 0.128 6.7(1) 6.7(0) 0.296
Seg 40-80 52.2(2) 48.7(1) 0.651  48.5(1) 51.8(1) 51.7(1) 0.322  48.9(2) 53.8(1) 0.512
differential .
white count __EOSID 0-5 3.0(1) 2.6(1) 0346  3.50) 2.9(2) 2.70) 0615  3.1(2) 2.8(0) 0.134
Lymph 15-44 37.3(0) 43.0(2) 0.007  42.4(0) 38.3(2) 37.3(0) 0.615  40.9(2) 36.4(0) 0.134
Baso 0-3 04 0.4 - 0.3 0.4 0.4 - 0.4 0.4 -
hippuric acid 0-2.5 g/g crea 0.33 0.37 - 0.31 0.35 0.31 - 0.38 0.31 -
methyl hippuric acid 0-1.5 g/g crea 0.02 0.02 - 0.00 0.01 0.05 - 0.01 0.02 -

() Values in parentheses indicate the number of people exceeding reference values specified by the hospital guideline
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Table 7. Correlation coefficient of indoor pollutant and health check up items

A B C D E F G H 1 J K L M N (€] P Q R N T U
A. 1
toluene
B.
chlorobenzen 0.263 1
€
C. 0.217  0.249 1
xylene
D. o

-0.098 0.066 .863 1
ethylbenzene
E. 0.053  0.079 0.233  0.09 1
benzene
F. -0.411 6947 0274 0279 0.047 1
styrene
G.
GOT -0.31  -0.283 -0.245 0.058 -0.422 -0.295 1
H. .
GPT 0.001 0.014 0.343 .632 0261 0.007 0.246 1
L .
(GTP -0.302  -.686 -0.04 0.037 0.587 -0.381 0.039 0.244 1
g—ib -0.596 -0.039 0.127 0.096 0.162 0.585 -0.524 -0.331 0.179 1
EI;;t -0.623  -0.046 0.073 0.132 0.073 0.589 -0.488 -0.227 0.097 968" 1
L. 052 0031 0082 0.113 0287 0.608 -0.622 -0.129 0.181 926" 941" 1
Redblood
M‘. -0.541 -0.247 -0.576 -04 0.148 0.101 -0.199 -0.262 0.176 0.484 0.572 0.579 1
whiteblood
N. -0.478 -0.308 -.824"° -0.598 -0.288 -0.046 0.125 -0.388 -0.02 0221 0316 0296 .817" 1
platelet
0.
DWCMono 0.362 -0.5 0.163 0221 0.275 -0.613 -0.009 0.581 0.577 -0.333 -0.305 -0.231 -0.306 -0.367 1
P. -0.487 -0.107 -0.075 0.185 0415 0.18 -0.068 0274 0225 0313 0437 0477 .736" 0397 -0.098 1
DWCSeg
Q . 0.5 0.224 -0.372 -0.444 -0.3 -0.111 -0.161 -0.022 -0.308 -0.379 -0.361 -0.239 -0.199 0.083 0.141 -0.562 1
DWCEosin
R. 0328 0.145 0.166 -0.121 -0.417 -0.055 0.124 -0.417 -0.257 -0.172 -0.326 -0.422 -712° -0.41 -0.12 -943" 0.303 1
DWClymph
S. 0.341 -0.166 0.212 0.31 -0.43 -0.287 0.198 0.288 -0.199 -0.332 -0.23 -0.273 -0.463 -0.154 0.455 -0.251 0.122 0.141 1
DWCboso
T.' . . 0.617 0367 -0.431 -0.605 -0.129 -0.227 -0.075 -0.233 -0.435 -0.586 -0.599 -0.48 -0.076 0.122 -0.148 -0.368 .761" 0215 -0.17 1
hippuric acid
UZ metlhyl ., 0586 0.185 0241 0.005 0.257 -0.314 -0.135 -0.156 -0.234 -0.374 -0.388 -0.342 -0.129 -0.209 -0.025 0.141 -0.266 -0.078 0.167 0.243 1
Hippuric acid
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Table 8. Exposure evauation for mixed organic solvent in 10 laundry sites
Site Result’ Site Result’
A 4.7x10™ F 1.3x10™
B 3.1x10™ G 3.5x10™
C 9.7x10°° H 2.0x10™
D 1.4x10™ I 1.6x10™
E 4.0x10™ J 3.7x10™
G
Result 71+ 72+ ~~~~~~~~~~~~~~~ + T” (C : Concentration each chemical, T : exposure standard)
2 n
¥ % vhiedte] JFE XA AFAY AL T vz =
QA7EE] AAE WA Aok} B8] AR
AEHAQ vk ok A BAFR F 4 AFE 20159 495 9U7EA) YFFAY
He T viesEe 2E2A FadAt =Eo] H i?{—E AlgFo A 2] VOCs 7o) that 2AA TR}
Akl 0|59 ZAgle] £A HEHolok shetl B ZAAEY ERugue Axste] g g
g WelE A9, A2S 29

3.4 VOCs7} FAHA 9] 7 7}el vl 2] = |3 1. AlEa 10742 234 et 37 180
SERIL AT AYEASAIE, HHEL = Eaucdon, B4E A4 b BEel A4

Be)HoAY B2 G5 BEHEAo] 2% ol Eefolmeld AN A aelm AEA A7)

Stz A Sk 24T ol A9 VOCs Hj&of| 94 F= Aoz Yyt

AR 2 B g3t A7 §le 3 f-8l 2. AlgtAY VOCs %=+ Toluene, Chlorobenzne,

8L TEEHE AR st &7 |EE AMESHS Xylene, Ethylbenzne, TCE, Benzene, Styrene <02

&2
(o]
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[e]
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ot o
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<
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7]

o w2 AW 1L zqam

TEE RO RE|ES

Ueigron tatolagld & ARt BAA
}o] Table 8¢f Lt VOCs ZE Wt gFEdHa 1 3~89u) =7 &A=

r>~
> i
ol

EF AL 2 A BE AlEae] l A 1E 23skA] & t} E3 B w of7kA 7ol VOCs 27} He
of 3}atA] o] gaFo] A or yeyith oA shRgt serh A4 Yebdon] 2
2 A7EH 22AES9 A5 tit g0l Agbolls oRRAIZ T W FER FAESHY T
=oHA &7IAEe] gle AEae e 7igste 3. fallEdel it S0 A AR
AYe dYstgon, setolaed 9 Axrlel B 359 & 139 A gk Uehion, 2238 7
718E AR F718A7E Aga WEE fEE EAet 287A FEolA ARG BEBL(C)
© A& YA, Aol dAT HHor TF A TS Wbtk QR RS o o] gAE A
SEE mste] Aga Ay 7Rl =kl Aol FA4 ¢ AR s yehga A"y %
Ak olof wt FafQlAtel IR FofRt A 2RI Bl w2 A3 A3 ghEol ot

wdo] UehbA] skal fallEd e 38k mE HEE QAR FofghEo] A4 skt

Fol Aot shAE, o B AE 7)ol ARshs 4. FelEd A4 FEdde o A
F71-8Al &3l VOCs &&o] gas o] Aol & Aol YepA] gkgkow, wERIL TASH 2%
H‘c‘?}‘ji AUE7le] A&HQl Herh 2ad Ao AU wet =E575E AEE o 7229 |
2 gekEch 28al A7) 53 o Fofl X3 S BT 29sHR] ookt

of & 17} H o] RoJAA] = AEo| EVIEA ] <220 A% Ale] ek o4o] FobA Algra
wE A7 davt e Ao wddh A A Nl =star QIR o F Sofl 1St
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