rok

P2 AR 2| A BES| K|, M[233 M2 (2013)

Journal of Korean Society of Occupational and Environmental Hygiene, 2013: 23(2): 95-102

AlZxHF 2ol = A

|

S MY Toluene diisocyanates ZX= T H| 1

=1 12 < gt 12 =12
ZAME . 2E5g™3 . x| - HREM . exE A

B SRY 2 st Szt ol olatmdl - AAI et Al R A4

Comparison of Toluene Diisocyanate Concentrations Collected with Different
Sampling Methods by Work Process

Sung Ho Kim' - Jong Uk Won">* - Chi Nyon Kim'” + Woo Jin Jungl’z’3 - Jachoon Roh"***
!Graduate School of Public Health, Yonsei University

2Department of Preventive Medicine, Yonsei University

Institute for Occupational Health, Yonsei University

ABSTRACT

Objectives: The aim of this study is to present an appropriate sampling method for individual exposure assessment based on a
comparison of toluene diisocyanate (TDI) concentrations collected through different sampling methods by work process type.
Methods: Two plants handling TDIs in the Incheon area were selected. The samplings were taken during respective processes of
spray painting, drying, grinding, and foaming, in which the production of TDIs took on different forms. For the sampling methods
for airborne TDIs, open-face cassette holder, modified 2-piece cassette holder, and impinger were used, and the sampling was
performed simultaneously at the same locations.

Results: The comparison of TDI collection concentrations by each process depending on the sampling method showed high
concentrations in the order of the impinger, modified 2-piece cassette holder, and open-face cassette holder for spray painting and
foaming. In all processes with the exception of drying, TDI collection concentrations were higher for sampling done with the
modified 2-piece cassette holder than with the open-face cassette holder.

Conclusions: Based on these results, the modified 2-piece cassette holder was found to be a more appropriate sampling method
than the open-face cassette holder when taking individual samples of TDIs from spray painting, grinding, and foaming processes.
In particular, for individual exposure assessment of the spray painting process, which features comparatively high collection
concentrations compared to the other processes, the use of a modified 2-piece cassette holder is considered appropriate.

Key words : 2,4-TDI, 2,6-TDI, open-face cassette, modified 2-piece cassette, impinger
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LM

cyanates(TDIs)= @&3t Hdgo] A4S

7}A 2

olAlobolEE F1E A4, 2, #1715 7 1
ol T4 HEe dovin] Al Bl Aol
T+= sistEZolth(Baur et al.,, 1994; Ott et al., 2003;
Tsai et al., 2006). o]AA|o}H|o]|Ex= &2 -g& 7}
AFRH, o] =AF 34 SollA wol 2o]al
o, 1% "eFE o|aAlold|o]| E QI Toluene diiso-

>

30 4

U TN Es E2 e O] AR = A Toluene 2,4-
diisocyanate(2,4-TDI)2} Toluene 2,6-diisocyanate(2,6-TDI)
o % 71 ol AAR AR TDIs A2A, =4
Al, FEA, GAA| Foll AREH= EeeEde] 4
HEow olaxoho]= 4Hele] 0%E X5t 9]
TH(Nordqvist et al., 2003).

TDIso| &3t A7dal= 1951d0] Aoz Hu
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96 243,

rio

S, ZAH, Yo, =1

E]9lo(Fuchs & Valade, 1951), $-2|ufetol A 1978
dof A2o2 HIEQrKGang, 1978). o]iAlopd|o]
Eof ojt deto 2 gk mE Al 2 W 718AY,

Z|BA A, HEE, A4 Fol fE 4= Qlrh =y
oM % TDIs:= YAl HAo tjEAQ YglEdo

o, 71& A5tollA TDIsof| o7t A4d M4 fHE
2 0.58~21.6%0°]QTtHKim et al., 2005; Kim et al., 2004;
Choi & Kim., 2000; Park et al., 2003).

TDIso]| 3k =271 w4 SRR 71 21 3]
(American Conference of Governmental Industrial Hy-
gienists, ACGIH)ol| A A|717}H+#X](8-hr Time-Weigh-
ted Average, TWA)Z 0.005 ppm, TA|7t =E7|F
(Short-Term Exposure Limit, STEL)Z 0.02 ppm o &
A5} I(ACGIH, 2013), 1]=AF] oFH B A & (Occu-
pational Safety and Health Administration, OSHA)®]|
A= 24-TDIE C0.02ppm .2 3]-87]|5(Permissible Ex-
posure Limit, PEL)S AA3sIG AT 2,6-TDIo] tfjgt

7] itk $-EuEte] =E7]e> TWA 0.005 ppm,
STEL 0.02 ppm©.& A3} 2,4-TDI= 3872 o
AERE AAsIe] o JASHA HElst O‘E](MOEL,
2012). G L=FRE] Ao TDIs =& AFYES o
Ao g ZAYE 24-TDIS =43t 21} TWA2} STEL
i 24 34 olA 2,4-TDIe| 71 @ol k=&t
(MoEL, 2005). 121} TDIs= Asrgte A7 =&
g A seae FR, 971 Ash 713 d
A2 5o dojitm(Woolish et al., 1990), &=, 39
7|20 o] QEFE 4~ QItl(Littorin et al., 2007).

TDIs®] S43} FAHS duba o=z o]z} ofvl o]
FreAsh Aok WHSAIA =4 428 HPLC(High
Performance Liquid Chromatography)= -4} (Sang
& Zimerson, 1980), 2428745 TDIs 7} o g
OSHA Method 422} NIOSH Method 55225 & A}
g3k 9ick. @A) Sejuete] TDIs ZHS g
B3 AR011255 0] HRIpAZA W A=Al
93} 1-(2-pryridyl)piperazine(©|3} 1-2PP)7} Z &% 37
mm 2437 B4 S ARRITHMOEL, 2011). o] =
2 OSHA Method 422} §-A}sic} E o} = TDIs A5
HH O] 3R NIOSHO|| A{+= Dimethyl sulfoxide(DMSO)
o Tryptamine(TRYP)S 591 S-S Ao Hop
AHEBHE Method 5522 A|A|3FTHNIOSH, 1998). &

Al S 2}83t= QAA L GEA| A]eko] oA A o]
gte AR nAEmisy olol2E FE Y o]a
http://Awww.kiha.kr

Kool E7} F2 e Amelo] maaeel
Soli QUAS AMg T ARAFIES Ansta
CHOSHA, 1989). Bello et al.(2002)%] AAT} A~

dlo] =45 A9 dAAE AR AR

Hol 1-2PPE FEF e dFol A et 235ert
o] &9kt ey A AX 2T 7535 w9 A
FAYHUYHe F3 ZAAFTASAA] AAFZ O] Aol
Z9712 #g35)7] ojgt). 8, 1-2PPE TE 5]
AFALA S ARERE Al R e 54 294
QA Aleko] BeFyE}IL £ of o] 2 Z(acrosol)O|Lt I
2] Z2] ™ (prepolymers) 2] o]AAJold|o]EL] A Fi

8] FEAIS}F Hkgo] dojubA] 3l o]aAobd|o] EV}
A7 @ 4 Qlci(Czamecki, 1992). T3t 3¢ 7}
HE Foe) At RRe QAT AT AAE S
L TDIsQ] WA 7} HA B Z7|F o] wet
719 S B 3 5 S35 0] 51 - )
o, &92l% TDIs7} bottom filterof] a1 EAUZ 7}
Aol Mol HAEE Fe] Al &40l ol
THMao et al., 2000). wteps] 31 HF 0= HE T
£ mEsla wylo] Raksist Ee yros WA
Urt= 7] & TDIs9] =71 dASHA &8 4= Q)

= wAIE sdsh] 918 WE 2 THHE %ﬁ%
o]-gsto] TDIs AH549] 7] & TDIs Al&25 A
#5He B siglon, 7AW 2% FAE B
t7} AE FHE B¢ 2ok 37] & TDIs9) 23
=271 o =9t Mao et al,, 2000). U ALoA=
TDIs 4-g7go] ol TDIs ALg-g ol 4 W 25k
THE EE &5 AR 871 5 TDIs AR5 AFITH
Al AT SASFA tHPark et al., 2003). Z12{4 TDIs
AgBNe] AFe Belode £ THS o
Ao g oF =7 Aijo|=ZE TDIsE FF3le= &
THNAE 9 AFet B TDIs EYBE7}
Lo AE woltx HAEI Iast 9k

web g Q1o BAe AEEIE o B
A S ROl wE Au|E shetely, ARAAY
Hol| g 34E TDIs Z35=5 Husto] 7=
= B7F Al At A2 F e AlAshE Aotk

o

s
l

II. 912 HieH

1.27| S AEZE

371 % 2,4-TDI®} 2,6-TDI= QAAHA| S &) 7]
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Az 2mdo] v 34, A% ¥4, Ak 3
A3k AFAAE AT W BN LA

82 ol A M Eel9) g 25 A
B0, JuAS ALgsto] Zizke] WhHlol w667
A A RS A2t

MY 7HE &2}, B9 20 7R E EHof A
4= A|ZEZ oTR|= OSHA Method 420 2]}
methylene chloride®] 1-2PPE 0.2 mg/mL7} =%
2AF T felidpolnAel 05mLE Exe 5 A
sjol AHgstaon, QUAE AT AR TN
NIOSH Method 5522¢] 2J3}e]d DMSO9]| TRYPS 450
pgml FE= A2t 549 20 mLE ARESHITE Al
2 Y= oY 0% 77k 347 Eok Aol = H
718 AMgBIo] EAUSIAT, $3F RIS ALgEo]
Hro| G | Lmino] HES wAskl),

ME FE EH2 o]838 ZAL 3T} T E &
o) Ak Bue sl Tt ol F7)7t 2
A ke 2 ou 2 A ZEQy. Wy 2k A E
o= ANY FPIE Srie) 271 RES A
Abe Zro] QIR $7H TP 4TS PHEol
wastel AAsch PR S EEe v 2n
FME FHE Hl@H HHES Figue 13} 2,

AgE FAIE Erieh W 2%k FHE EEE A
2% F2 ¥ Behad oz AR gt A2
W B A7k WE Busigon, dARE AR
St AR B4 A7FA] 20 mL cap vialof| gof &F
HlEdde] #A NS Agsigon BA M7
oA Hashglth

:

2. M= 2N
MYE 7HAE EHjet M 29 7 E ZHE =

Filter
Figure 1. Cross-sections of the open-face and modified 2-piece
cassette holder
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Table 1. Operating condition of HPLC used for analysis

Conditions

Descrip

tions  Condition for open-face

and modified 2-piece cassette Condition for impinger

Fluorescence: ex 275 mm;
em 320 mm

3.9-mm IDx150mm
stainless steel packed with
10-¢m u-Bondapak C18

Detector UV/VIS 254 nm

Column All't1ma, C18 5 um particle
size, 15 cm x 4.6 mm
Injection

volume 25 b

25 b
Mobile 0.01 M ammonium acetate
hase D 37.5/62.5 ACN/water

p adjusted to pH 6.2

ACN (50%)/ 0.6% sodium
acetate buffer (50%)

Flow

1 L/min
rate

1 L/min

A3t A7 o] B4 2o A-7HAZA AZE7|(UV/VIS
detector)7} AHEl HPLC(REW, AZ2AL A2
ALg31SITh o] Z A8l = ACN(Acetonitrile)} Eo]&-
=5 375 : 6258 38t AL AMgsFl o, XA
S A7}l pH 6.2F Ph=o] ARSI WA R E
Aot A5 BAL &34 AHZ7](fluorescence) 7} A2k

%] HPLCE Alg3lsith o] 5AF Ul ol EAF LE
F 102 g& o] 1 Lof| £ & WxAHS M7
pH 555 St & o|& ACNI} 5:52 E9tsto] ARg-

ST EAEH wWE 7]7]2702 Table 13} Ltk

3. Ej:" =IA-I
M THE Srie Wy 29 JHE BH, 99
Aol AW EPELS W] i8] BAEAS

A5, AlZA o] wE 2,4-TDIS} 2,6-TDIC]
=2 H|w3El7] Yl ttestS AAEHETH A B4
o 27 23 SAS v9.2(IBM, USA)S 28313tk

Fm

mr. o431 Ao}

1. ZH0f wE 2,4-TDL, 2,6-TDI2| ST H|

24-TDI e 2xgo] =4 FAoA dHA
0.896 ppb, ¥ 2% 7HAE =T 0.341 ppb, 7HHS
7HNE &1 0225 ppb =02 FATH {23t 2po]
7F AR (p<0.0001), 3z FAFoA 57| 5 2,4-TDI
T A 0381 ppb, MF 2 A E T 0.266
ppb, 7HEE 7HAE =15 0.247 ppb =02 FASHH
o & folgt apol7t AATHP=0.025). AZXFH} A

http:/Aww.kiha.kr/



98 M35, AES, ZUAH, ¥R, A=
5o 371 % 24-TDI s iR 574]?2”4 r Aoz [t ApolE HYow i 27 ARoA
o5l xjo]E Ho|z| Ykth 7] & 2,6-TDI L= 2,4-TDI Rt} 2,6-TDIQ| w7} =2 429 Wt
DE IRl A7 oA JuA], HE 2tk T E -jg_i (Table 3).
MNEE 7HE &6 wollal, 2xdo] =4 ¥ é(p
0.000 ), AuEA(p=0.023), L ZA(p<0.000)2 EA v.a &
&} © o)t z}o]7} 9l THTable 2).
2,4-TDI, 2.6-TDI HLFol|A Axgo] =3 A9 ojaAlofH|o| EZ} AREE= AFYS FA7HA] §4
dEA o] 7MY & FEE HiloH, & F 5] I Sle FAlolH, o] Qs TDIs AR
wollA AR we] w2 o 2 xo|r} glgih EF AL ISR Aok A4 WA ¥lo] =
(Figure 2). = TDIs: 7% A2, 7427 975 74 9 gulyg
HEHS doXlt TDIsof| o3k A dego] lojA
2. A|2x| ] g of mHE 2,4-TDI, 2,6-TDIS| S = H| = 7IZEe wi- ohefsiek TDIso| 93 2 g4 A
ANa 7HAE 249, W 2ok N E g, 99 Alo] gt ZFARIE Q] 50%7F 7] EREE 2
A W of wZ 24-TDI9} 2,6-TDIQ] == EA 5 4 Al Ast Aok AEFoez A A

Table 2. Comparison of collection concentrations of 2,4-TDI, 2,6-TDI by the process

No. of Mean(ppb) + S.D.

Substances Manufacturing types  Process P p-Va]ue*
samples Method 1 Method 2 Method 3
spray painting 16 0225+ 0.119 0341 = 0.158  0.896 + 0.566  <0.0001
 Musical drying 16 0.110 + 0.067  0.094 + 0.069  0.094 + 0.062  0.735
2,4-TDI instrument
grinding 18 0.180 + 0.126 0214 + 0.134 0213 + 0.125 0.666
Car seat foaming 16 0247 £ 0.114 0266 = 0.106 0381 + 0.156  0.025
spray painting 16 0.681 + 0257  0.989 + 0.298 1.878 + 0.716  <0.0001
_Musical drying 16 0203 + 0.123 0282 % 0.183 0366 + 0222 0.074
2,6-TDI instrument
grinding 18 0330 + 0.187 0397 + 0.254  0.565 + 0.311 0.023
Car seat foaming 16 0.514 £ 0.197  0.678 + 0.188  0.981 + 0.302  <0.0001

:method 1: sampled by open-face cassette, method 2: sampled by modified 2-piece cassette, method 3: sampled by Impinger,
p-value: calculated by ANOVA test

Peb 5 MEAN peb = MEAN
512 + 5.12
2.56 256 ]
. 128 o 128
2 oe - FF1 . s ! i
8 3 s }
5 2] ] 0 03 R
a 0.16 -+ 3 1 [
e i © 016
< 0.08 ~
o~ 0.08
0.04
0.02 + L 0.04 |
0.01 + 0.02
0.005 —— R 0.01 — R
1A 1B 1.C 2A 2B 2C 3A 3B 3C 4A 4B 4C 1A 1B 1-C 2A 2B 2C 3-A 3B 3-C 4A 4B 4C
Process Process

Figure 2. Comparison of TDIs concentrations by each process
Process : 1=spray painting, 2=drying, 3=grinding, 4=foaming
Conc. : A=Open-face cassette, B=Modified 2-piece cassette, C=impinger
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Table 3. Comparing of the concentrations of 2,4-TDI, 2,6-TDI by
the sampling methods.

Mean(ppb) + S.D.

Sampling  No of +
methods  samples 2 4.TD]| 2,6-TDI p-value
Method 1 66 0.190 + 0.1190.429 + 0.263  <0.0001
Method 2 66  0.228 + 0.1480.581 + 0.357  <0.0001
Method 3 66 0.390 + 0.4210.936 + 0.716  <0.0001

‘method 1: sampled by open-face cassette, method 2: sampled
by modified 2-piece cassette, method 3: sampled by Impinger,
' p-value: calculated by t-test test

A2 20 ppb 7E2] o]axAlofdlo]Eof 1527 =&
= ZF ol A GkElthLemiere et al., 1996). 121}t
O'Brien et al,(1979a; 1979b)o] AA|3tE ¢ALof olshH
A A2 Aol e AAAES 1 ppb =L
HE FroAE HAjo] Wttt B ustgich
TDIsol| T3t 571 & Al=A3] 2 AR
B ohFsk A AA = Ao

4 Stk 28y 7] F o|aAo|o|EL] FETt
& Ak oAU HEEA] th= 2ol AP A
Alo] ¥R T Alg|S0] AR tHBello et al., 2007).
AR S-2uetol A 2Fed =47 Al TDIs 7HIA|
2 AHIHOZ ARgshe WS 1-2PPE IHS &
QT2 ALREIS] A RS A 2511, OSHA Me-
thod 429} G-A}SFCHMOEL, 2011). 3FA|4t o] HpHo
AR FEAAFO] EQMYEIIL AN S50
JoupA] Z3f TDIs Z4F7to)A d4g 77 4 7}
54J0o] Qlth Mao et al.(2000)2 57| = TDIs AF] A]
M 7IAE oo e Beaty] fal HE 2
7N E EH& AMS A9ZET ANgE JHHE 249
Ho} Z35E7} 21% ¢ w2 Aua Basiyich A
Uy I E ZoEt 1Y 20 T E 2o 23
FEUt O wrE A ATEAE o R FEA
Alefo] QHg A o]al o]aiAloto] ER O] Y FLET}
=0 g A ARAFSHI A dA &
ATAFEA oA AAeE B7t Al F2 AHEEE= A
0y FHE ZEE o] 83 AR AFHet ALY st
AE SoEt ZsE7t 52 Y 20 JHHE &
ClE AFE 3t TDIs WA Fej7} o2 Axgjo] &4
A%, duf, HE FHA ABE ARG 11 FEE
TAHEE ¥Rt

Al 742 A2AHE S o] 83 &4

R

4
>.
=
N
)
R
o
lo
o
Lo
)
A
=)
i
u
H
_>.£ 2 e rr i

2 H
i‘

e
0
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o] 4] 2,6-TDI7} 2,4-TDI K.t} wo] ZH =gt} o]
L 24-TDIR T} ¥ESAJo] 2 2,6-TDIV} 37] 02 ¢
o] ZHtEt(Rando et al.,, 1984)= 7|& AFLZA e}
FUSRch 3 2HEEY HaoA Axgo] &
a3, v, A28 o' ETh
ZdFAoll whE o]aAlofdo| Ef A E
TollA B FAol Hlsl dHiAer Azgo] =i
S70IA o]Alot ol ER 2Tt w8kt ATt
A Kang & Kim, 1999), TDIs =2 AL ol A] 2,4-
TDIE 73t A1 A3zgo] =Ab-37dol4] 2,4- TDIY
71 o] &1 QIth=(MoEL, 2005) 7|& 4
i}% SYoHH: TDIs == 34 Sde gfof

= 98l A7 A5 st 27| 23t o Bt

23 2e 3N AFHLRA =EVEE 20
© AlEe ek A W A S 71 EelA A
AJ3l= TDIs 7H= 2,4-TDI, 2,6-TDI Z}Z}o & w7
TAE Agsto] Friska Qiok 2y AR AAdg
A4 0|52 E3MER 25k QAo et xA%
717V 3571240 Aol gk Bk A7HRE
L esto] Fristoiofglth

2xgo] =4 3ol AlzAF el wE TDIs
Ao B4 AA A3t 2,4-TDI, 2,6-TDI 2%
A, My 20 I E S, e JTHE S 40
2 2Ysrrt AR FostA = (p<
0.0001), 2,4-TDIS} 2,6-TDI X% ¥ 2tk /I E &
o] F=7F N FHE SHEY 25 E7 o

O

-
54,

O:

= ws

F.Q,_I

-

l‘

O:

rulo

0o H

gk 7129 Aol AYY FHE Eeig W 2
S HAIE 2EE olg3to] TDIs 44+ F33} TDIs
A BN =4 FAoIA TDIsE ZAstAe o,

Y 2k 7HHE Z57F AR THAIE SHES X
W5t o Stk A7 A%h B glchMao
2000; Park et al., 2003). TE3F, IOM(Institute of
Occupational Medicine) | F 7] & ©]&3t o2 A
H gl S2sol S o] @t olulA] WS ALGE] AE
2} A3zdlo] =AF -gof| 4 HDI(hexamethylene di-isocya-
e 011 S W, QAL ALgelo] T DI
7} M SIS BEE Agelo] AT HDIs

R #o0te AR ISl (Bello et al., 2002),
A5t Aulgare) Ameol wa FANA fEA)
Al9F 1-2MP(1-(2-methoxyphenyl) piperazine)& T
3 ATAE olgT AT Folg ol o
A FH RS o]-8sto] HDIE S46H3S o, YaA

et al.,
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< o] galo] L HDISE7} o] BQhhe oA 2
7} IthH(Maitre et al., 1996). = 04?-73.\,}9,} H*ﬂoq
T ANE BEE o, Axgo] &= FA A Al 7t
A S| W& TDIs 23 5E+ 7|&d+Z23
of Bsisith. AxFAT AokEHl 2e 24TDI
= Al 7HA Al mAF ke AR {-ofgh
ApolE Holx] grgrom, Ay 7HE ZH9 5
7V G A 28 AE EH BE B
o =9kth SHAYL 2,6-TDI= dubg- Aol Ant
A, My 2tk SN E &, R FHAE & o
2 zUsEsl BARHoR §oleld oo
(p=0.023), W3 2t 7HME &H9 =7 U3
A FoET TPt o w 21E Ha
FolA Ank AAS shz B sk A 9l of
aAloHd[o] EQ] ujFo] F7tsl, o= Apsab AH]
BN dokeh £4 AUS she B L ool
do| HHgsh= 5t o]axAjof|o] B9 HijEo] ol
WS t(Karlsson et al., 2000). o]AA]old|o]|EV}
SIS Y RSt Y YR A o4
oPlo| ERE 23S 1, YUAE 0|83t o]
ohllEe] st B ok AT A3 o)
¢l th(Henriks-Eckerman et al., 2002). 3t 2 A3
of W=W 29| ¥alof| wef o]aAlofd[o]ET &
7] 02 o]E3itl= Ao BiE ¢ tiBoutin et al.,
2006). o]#1 917 A3} 26-TDIS] A7H= Holgt A%
o AMATE} AAsior} 24D U8
otk 2 F3AY A ARAFHHe wE
TDIs %9 E4 A4 A7t 2,4- TDI, 2,6-TDI 2=
A, WE 25 FHE T, AR AE B
=072 xswrt FATHCR Fo5HA %o
(p<0.05), 2,4-TDI®} 2,6-TDI 25 W3 2tk 7=
Sule] Bust AYY JAE SoEc 2YEEo}
B =3ttt Dahlin et al.(2008)2] H-+ZAx} £2]9-2
go] Qs Al TDIsk ko) QARe) Afolol &
Holi glow, @Azt 5ot 375l ol
E} TDIs= G853 27] 7tATE B of$ Z+
A Wejolt BT IAFE R b, 34
Jﬂl;‘*" AA JApe] Aol o] Fo|A|H, Axt
Hofl wet 7h2 Feje] DIse F2Hck 9
AFATE X, Avf, dx FAAE 7}
IREel SmAl Agto] Al AnA}
FEolqth EEF N E &t BdHe| R

g 0

32 m]m

ml o, oo 11_
nal _H),],

<

i r:° rlo L

rlo

Xy le o Koo

ot

http://Awww.kiha.kr

ZAstAY Zo gto g PAA Uk BS Bt
U 20k THE EH 9| 2wt YR THHIE &
e e e ey
7, A, WEFAolA TDIsE 4 44 fr=A|
Ao QPEAQl FE ARSRE JUAE ARSRE Al

B WSt 7P %%z 3y 2
4 A=es NAANEAHE 5

Ak, EA] AIEZHHHJ‘:SE DMSO =E 99
OI?SH NIOSHO| A= A A &A= Alke +
MAeZFH 71 280 ot

9 Aol wet AQleFE F7F Al YR THIE 2
o Hop T =7 22 WY 2t THAIE S AL
ol Adsirtar sjAd = lck 53], /1EE 7HAl
E ZHet ¥y 2 7 E EH 9 sk dA oA Ef
Aol vl AdiFor ZHFETF H& L0
=AY AR WY 27 7 E EHE
ARERE A FHE ol wig A s kARt B2 dte]
i FAol 47 S-S ez shglen, TDIs
AL T2 ol FAM] 2L o]RoiX|X]
ropet ok gy JHIE Suieh W 2wk SAE
o)) ARZAH o] AGARHR o] FojHom,
FA 0 24-TDIS] A% ¥ 29 7L E Zr] 9|
wrh 238 Y AHE BY ZHUEE B
Ths SR SR % TDIs7H A sk e
oA 2,4 % 2,6-TDI BF g 21k 7HAE Z
13 7HE Eo Bt 27 SEh Eohe A
o 2 ¢lo] B thekar ool £t
= Aol W 20 FAIE BH o] 8o A
2 A3 Al gL HE3 =HuHele Huky] & A
olt. o]2 915} TDIs7h WAISH: vl chaket 3%
A ARARPE 2 ZSES wa PA

e
. r i
I o,

f
}:1
° 30
o
o

Of

=

off X oof T oh Aot 52 nE
oF \ oX 5 N
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