ES 01804.2a

ke

ﬁ/
il

HIILESEA

2021

ANSEY - JXNES&Y

(Methods for Determination of Hazardous and Volatile

Adsorbent Trap Method)

Organic Compounds in Ambient Air -

1.0 Ji&

Rr
B

N

1

3)

357138 E (VOC, volatile organic compounds)ell o

1‘1:_]—/\

e

ol

ok
10
00
Rl

I} VOCsg 3hS =

d|

718k ek= (©]

[
o T

_"

1‘1:]_—/\

w3

0.5 nmol/mol ~ 25

S A

4 8t7]

R

Lol veby = Fraith 7] &

o %

i

2)°l &% <

718k 8 VOCs (3

i ==

9]

o= C3 ~ Cy 7HA

ol

iojm

pun—

6ol HEbt VOCs

YA
it

7.2.4.19]

Uk
ki

ol
il
0
R0
K

1.2.1



ES 01804.2a

1.2.1
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el diZled IR R7IsEE 2R (toxic volatile organic compounds)
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Compounds Formular
1 I g 2-12(Freon-12) CLCF,
2 | F =229 ¥(Chloromethane) CH;Cl1
3 2 g 2-114(Freon-114) CICF2CCIF,
4 v = 2 2} o] = (Vinyl chloride) CH,=CHCI
5 | We X g2ulo] =(Methyl bromide) CHsBr
6 o & & 2 2} o] = (Ethyl chloride) CH3CH-Cl
7 I 2-11(Freon-11) CCI3F
8 n]d 2] dl & & g} o] = (Vinylidene chloride) CoHoCly
9 | t}o] & & & v ¥(Dichloromethane) CH-Cl»
10 | 9 -2-113(Freon-113) CF.CICCLF
11 | 1,1-tv}o] & & &2 9 g(1,1-Dichloroethane) CH3CHCl,
12 | Al&=-12-bgolF 2 2 Y #l(cis—1,2-Dichloroethylene) CHCI1=CHC(I
13 | &= =235 (Chloroform) CHCI3
14 | 1,2-v}o] & & 2 &-(1,2-Dichloroethane) CICH>CH-Cl
15 | He & & & Z(Methyl chloroform) CH5CCl3
16 | Wzl (Benzene) CeHs
17 | 712 EgE 2 2Fo] =(Carbon tetrachloride) CCly
18 | 1,2-t}o| & & & 3 2 3H(1,2-Dichloropropane) CH3CHCICH.C1
19 | Eg]& & & of ¥ @ (Trichloroethylene) CICH=CCl,
20 | A]2=-1,3-t}o] F & & = & I (cis—1,3-Dichloropropene) CH3CCI=CHCI
21 | Edl-1 3-t)o]F & &2 3 & 3 (trans—1,3-Dichloropropene) CICH,CH=CHC(I
22 | 1,12-E8 &2 29 ¥(1,1,2-Trichloroethane) CH:CICHClI,
23 | =59 (Toluene) Ce¢HsCH3
24 | 1,2-t}o] B2 Hof ¥k(1 2-Dibromoethane) BrCH.CH-Br
25 | HEgF & & ol ¥ @l (Tetrachloroethylene) Cl,.C=CCl,
26 | &= 244l (Chlorobenzene) CeH5Cl
27 | o1&l Al (Ethyl benzene) CeH5CoH5
28 | m- A @ (mXylene) 1,3-(CH3)2CgHy4
29 | p- A< ¥ (p-Xylene) 1,4-(CH3)2CgHy
30 | 2~E}o] A (Styrene) CeHsCH=CH,
31 | 1,122 -"HEZZEFZE 2 ¥(1,1,2,2 Tetrachloroethane) CHCL,CHCl,
32 | o A< @l (o Xylene) 1,2-(CHj3)2CgHy4
33 | 1,35-E&] # el #l(1,3,5-Trimethylbenzene) 1,3,5-(CHz3)3CsH3
34 | 1,24-E8] Wl A (1,2 4-Trimethylbenzene) 1,2,4-(CH3)3CeH3
35 | m-t}o] & & & 4l Al (m-Dichlorobezne) 1,3-CloCgHy
36 | WA Z 2 gFo] =(Benzyl chloride) CeH5CHoCl
37 | o-tho] &= Z Al (o-Dichlrobenzene) 1,2-Clo-CgHy
38 | p-tol & & 2 Al (p-Dichlrobenzene) 1,4-Clo-CeHy
39 | 124-Egfo]l Z & 2l Al (1,24 Trichlorobezne) 1,2,4-CgHsCl3
40 112344 SAF 2R 13 S Efrfoldl C.Cls

(1,1,2,3,4,4-Hexachloro-1,3-butadiene)
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% 2. 71k +2 VOCs
HS ZHE4 H 2353

1 | Z=3d(Propylene) 24 | 2- ™9 & 4| 21(2-Methylhexane)
2 | ZZ3HPropane) 25 | 2,3-tho] v € 1 ¥H2 3-Dimethylpentane)
3 | oFo] AF-EH(Isobutane) 26 | 3- ™2 & 4 21(3-Methylhexane)
4 |1-+#l(1-Butene) 27 | 2,24-E2Fo| e ANEH 2.2 4- Trimethylpentane)
5 |n-%EHn Butane) 28 | n— 3 EH(n-Heptane)
6 | EAA-2-%8l(trans-2-Butene) 29 | WlE Aol F &2 8 Al 91 (Methylcyclohexane)
7 | A1 2-2-45-8l(cis—2-Butene) 30 | 234-EgfoluEHIEH2 3 4-Trimethylpentane)
8 | oFo] 2=k (Isopentane) 31 | 2- ¥ $1eH2-Methylheptane)
9 | 1-3El(1-Pentene) 32 | 3- " & 31k (3-Methylheptane)
10 | n-#&l(n-Pentane) 33 | n-5&Hn Octane)
11 | o}o]l A= @ (Isoprene) 34 | n—-=Hn-Nonane)
12 | E&d;A-2-3 8 (trans-2-Pentene) 35 | o}o] A4 3 & 2wl Al (Isopropylbenzene)
13 | A|&=-2- 3 dl(cis-2-Pentene) 36 | n-Z 23l (n-Propylbenzene)
14 | 22-tho] W e H-eH2 2-Dimethylbutane) | 37 | m—°l @ & 9l (m-Ethyltoluene)
15 | Aol & &3 e Cyclopentane) 38 | p~ ol & &F 9l (p-Ethyltoluene)
16 |2,3-tfo] el X EH(2,3-Dimethylbutane) | 39 | ool & &% <l (o-Ethyltoluene)
17 | 2-v 2 A EH2-Methylpentane) 40 | n-4ZHn Decane)
18 | 3-w ¥l #EH(3-Methylpentane) 41 | 1,2,3-Eg}o]o &l Al(1,2,3- Trimethylbenzene)
19 |1-3141(1-Hexene) 42 | m-t}o] o & wil Al (m-Diethylbenzene)
20 | n- A2 (n-Hexane) 43 | p-tfo] o & uil Al (p-Diethylbenzene)
21 | vjgAtol & & ek Methyleyclopentane) | 44 | n—<1 8l 7H(n-Undecane)
22 | 24-tfo]WE A EH24-Dimethylpentane) | 45 | &= 8l ZFH(Dodecane)
23 | AFol & & 34| 21 (Cyclohexane)

1.3.1 SHBOI=SE (artifact) 2tH9 A4S

1.83.1.1 AN g3 A 5dWolE4o] 10 % °|3t7F H s B35 AA3sto]oF dhr}. 4
= o], Wl=zddslel = (benzaldehyde), ¥l (phenol)¥} o}A] E#|+= (acetophenone)}
=

AL 7] F 1% % (100 nmol/mol ~ 500 nmol/mol) Q. EA e o] A

1.3.1.2 92&% %7} =2 (100 nmol/mol ©]7%) A AAA Tenax® &AL 7FA3 10

nmol/mol ©]3}¢] ¥ T2 VOCs (¢}o]Axdl 5) ARE AHT do= HE=A] ©

E2xaew7F AFE-FEojof gt} ) B TEX (MlAl, EFd ojedwlAdl, xdd) 9@ ¥
o

A Gebea o] v whege] H2 2dE

o
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wel b

o ALgEE, duA o ALgE

A o] Ak

TC - 2 9 A)

7 olstel

—]——’—Xé% :g_%‘ s o o g =

7} (fused silica)9} #2 ZAHS o] &3t} WHo] 530 ime) A %o+ 2EF F77F 15
um ©°]A, Zol7k 60 m oAU A (¢ AlAEIL Y AY FolA dxE FFolgk
5ol 53 A ALE 7))
2.8 L1 (BV, breakthrough volume)
A4 ELo VOCs7t FF#d FHHE 27 AFREE 94 A7te] 324 H4A &
A3 el Aol VOCs7F 315 7] Alzbstar AA VOCs%e 5 %7 &3 aS
FHEHA H=d, o] Al A ST WER SH F B9 E gyiRyet s
2.9 HLE=L1l (RV, retention volume)
#HE Zol FHA FHE THAS EFstHEAN BEAEAY ZU|uE oA =
g oged ewolAe v % BAzde /9 FARE AWM @iRA:
H 87 EE SubEe] RulE 2A3e] & £ Q) RE 1 Z7) urt EH3S ol
ste] =3 (F3h)7F vebd Ao AP FE el B3] (dead volume)E

123t7] 9)35te] wlE (methane)d ®FER 1 E x74stt).

mﬂ

271 oA o=

, 380 T (F2AER AHE
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AR 20 T oldlE mEste] ZA)elA = 9999 % olAe] AF VA B
A2 714 50 mL/min ~ 100 mL/min®.& Zoj&% 2 A7+ <tk ¢kA3A 7 T AL8-3
th AlE A FH ol FART] bFIfARE AL BAS Este]l gRlsoF ) (d
GC/MSE o€ A$-+= dAF7ALS AL,

2.11 AMESMH ML (SSV, safe sampling volume)

shabipsle] 2/3 wlE ASAL (ARAA W) MTERYY 12 AR Asuw (3

TA5tE & VOCs 540 digh F3A19 5288 dyste gojoltt. datdl 7
& =9shd okl FAAE mWAe] 50 mYg Bk #e FEA ] A9-E weid
(Tenax®, Carbopack™ C/Carbotrap® C¢ Anasorb® GCB2% ¢ &#4 %), “F1A

=7 FHRAEL EWA ol 100 ~ 500 mY/gel Wl AE FAA A$E D3t
(Carbopack™ B/Carbotrap® B¢} Anasorb® GCB1¥} H2¢] & 100 €A% e =
9] Porapak¥} chromosorb A€ol &2HA|), “A3t” A g FHFAES] 1WA
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~—
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tE JIAl (purge gas)
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3.2.2
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N
m i M

ol E} = A 7 GC/MSD(or FID) SEMIlgA
Y 2. 9g98 A9 AAZMEYE (GC)9e AA.
3.2.4.1 d&= % ]Q]r ZIAAZet R (GO)2Fe] AAd#AES dAstA 7FEsH A
2 Fojof it AAFAe] FEFol YlEAE st dAHe: B8 &5}
(fused silica) =+ 23 2~H (silico stee)¥ 2 QAL ARg3t} (19 2).

3.2.42 A¥E 47 staa A9

AN dAAAY Qg Ao vz

3.2.5 2BHIIH

I, 09 % G& 1 olyg IELS AL 4F S FWA 488
9. bz 7183E AAE A% BHE LWo)A BAZA FRHE gl
WEA RGeS old REEE AR Aol wap FrlHo wa
Ses g,

3.3 XA, &xcl, 2& HHS EXS

3.3.1 HIEAIZ2 AZII MFHE S22 BHEXS
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4.1.3 4714 A %9 1/4 in £ 6 mm 2749 23 el 3 7HA o]
(

&)
4744 Fele F2RAE skl A8 & gl
4.1.3.1 35 mm Carbopack B + (10 mm Carboxen 1000 €= Carbosieve SlII)

Cz ~ Cpd 45 AMAs = Hday dds=
ol T ANEAAGFS 2LE ol 2% = (
f71e% 30 C 23 AlE%S 05L2 =Rtk Al&ZAHFe] 5o metxes G A
S3sto] HL oldoer FUHE & Ak (59 ofo]AizEl (isoprene)®] 7ol &

Carbosieve SIS AFE-3FA] ofy 3k},
4.1.3.2 32 mm Tenax TA + 20 mm Carbotrap

RHE C ~ Cxo 23 AFAst=H Adsit (ddigee] Agte] gl gi7j2%= 30

T v o A3,
4.1.3.3 30 mm Tenax GR + 25 mm Carbopack B

RHE Co ~ Cpo =25 AFst=d Adsit. & AsA471%ES 2 L2 20 (s

Lo AFto] g tr]L%E 30 C H v w 23,

4.1.3.4 13 mm Carbopack + 25 mm Carbopack B + (13 mm Carboxen 1000 &= Carbosieve
Sl

Cs ~ Cpfl =d= AFAsk=d Agstn JuisE 65 % mvt, &% 30 T "vd 4
Foll & ANEAFAGS 2 LR st 259 =7 S8 A (
HW71&5% 30 T 23 ARFE 05 L2 =Rk Aol Ao s G A

ko] 5 L older 7t F du (Fo: ofe]AZAl (isoprene)®] 7 -f-oll=

_14_
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b= gkoltt)

o] M= (Boyle's law)oll A dojxl Axjolr} (5, 25 T, 760
[e}

,8_ E_ol

F

A
1l

|

7

94
mmHg, 25 Lol Al 7]1A1¢] 1 &o] AHA|
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A1

[

nmol/mol) ~ 400 ng (25 nmol/mol)¢] 9= zt=t}.
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15.6 ng®l
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= 1,560 ng2]
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ojst= A EoloF FrH (1™ 5 F=x).

0
o
=

5.2.2.2 Uade LE2NEHMNMZ SHE SHES

Chromosorbs®, Porapaks®, Tenax®)2 100 el &gl Alo]Z(thermal cycle) ¥ ol
ANZEHEo]of st} &F o] Spherocarb®, Carbotrap®, Carbopack® Carbosieve®,
SII®, Carboxens®%} #2& ©ad FTHAR 49 Z4$ 200 He Ixg Alo]Fnlr}

AFAF oo Bk 28A Ge AS, W ARAA FIE 29T FE U
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5.6 Al22 22 (sample storage)

NBEL AE7F AHE A 30 € ol (Fol2yd (limonene), A1 (carene), ¥ ~-F
22WE o g2 (bis-chloromethyl ether)®} &E<H43%t 2 33E (labile sulfur) T+
25 Xt A REEN gEiAde 1 FY ojuh)dd BAE, BHaEe= B A

| 3
RS @GN 4 T olste WAHRA HojoF Jh

=
U

Z=OLU (Tedlar bag)2 0I28t A (ASIHH = S A2 It

or

>
f
Y
N

MY (Tedlar bag)E ©]&% A&7 WH2 45l webr= BTEX

(A, B, WA, AYA) 9 EH AYE e o) vy wrggol 4
e 2ol A8 & Ak o WAL FEMI AW A BE dFgon g
of Fal ARAAE FaAsolol & Aol ARAA Foivel me Aol AHD
F gRwo AAT + Ak 299 G ARH ARAH FAUE o] §3to] A
22 ARG 5 A2 ARRAN ARAA FAU ARE FRAALA (AARLEA
e ez Bdstel FREE AAT F EFROD ] wERom A3
¢ ATk B g2 ggEe A

(2) AI2IF =0LI9 22 L 0|S

A FoiUs wel Sol7b % Austn ARAN oF 24 A7t olyle] ¥
Ho] o] RN ES @ 53 e& weAo] FF VOCso] AmAdE we

Fradne Ageim
Aol e Bk AnF AF Aol WS AFHELE ANA 22 AN R
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i
:&
AN
2
9
rir
>
it
T
N
)
A
o,
=3
oft
>
b
i
fo
r o
o
>
i fo

6.0 E=E2S/Fc 22l (QA/QC)

6.1

kA
HH
=
fu
p =
o
021
=
fu
2
o
o
0x
H
HI
0l
p =
i)
n

_19_



2021

ES 01804.2a

0]
i
A0

A

6.1

W

!

o
Ho

o

Ho

~

ol

0

Ho

§:’|__

FaL o] & 20 % o=

A1

1o
Ho

o}

A71A, Xi = A& 1

H
Ho

™

Xy = A

all
RO

i

ioJ

MH =00 CH

6.1.2.2

iy
o
W
1

(4 2)

I
Ho

A g)el

ki3

A7 10 LE A3

Xy = A% 2 4L

1714, X

Ho

T

& A1)

I ]

Z

=
=

_20_



ES 01804.2a

2021

tol A2vtE 1

Sk

oA 33 W ¥

7z
2 (peak)] WFEAI7F (RT: retention time)2] 4

10 nmol/mol

124 T3 o] e

b2
L84

)

TM

rvzel

o)
T
g
uzel
_Zﬂﬁ
e

sk,

o] FelA 10 % o=

(4 3)

) X 100

S.D.
Mean

ez (RSD, %) = (

F (%)
} (standard deviation)

)
NR
B

o

)

)AO

o]7]A], RSD =

43t (average)

DE

Mean :

SM&MET (audit accuracy)

6.1.2.4

B

B

o] Aer= 30 % ©]

i

_—él

(4 4)

7} %% (Spiked value)
#=% 7k (Observed Value)

=]
=

o] 71 A,

KIO
A0

oK

0
Kl

ol
Xl
Ar
RO
A0

my
i
jmt

el
&H
%o
"

~N

=3
"o

ol

O

o

3 592 (peak)e] HFEAIZF (RT:

]

retention time)2] A

0
T

—

NI

e

W

F7F 10 % oldiel &%

)

B
NH
B

1

¥ AARATF (RY) 7+ 098 o]Afolojof

wAO

fite)

s
el

hs

aw.,.o

o
T
il
-
st

<0

k<
pul

h.

_21_



2021

ES 01804.2a

R0
K

s

Al

}

wo
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=
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7.1.2.2

sub—pmol/mol¢] 1L
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ohoojw], dubAQl B 2 FEAC wel 200 T ~ 300 Tolw Rb7IAS]
Fe 30 mL/min ~ 100 mL/min®. 2 %t} (& 3). 949
4

2 g A
207 F WA o FaAel w250 T ~ 350 C

O
rfo
K
oE
o
=2
R
}—l

%3 A9d A LAZA (AAWAFA g A A

dg= oA Ao ¥ z=z1
F3e Ashe) = 5C__
(Sample Sweep Mode) ik 50 ml./min
ks 1 min
2% 350 C
23 225 o T 50 mL/min
(Sample Trap Desorb Mode) Al ZF 1 min
e 2EH 2% -30 C
o A A 7H 2 min
N ‘ ; 5 340 C
ZAL sZEY 27 o '
(Crzfo T(;az De:orb Modj)] ik 165 ml/min
A Zk 10 min
3y 10 0 1
58 s — 380 C__
(Sample Trap Conditioning) ik 20 mL/mm
ks 10 min
= % (Valve Oven) =5 150 C
o] %7 (Transfer Line) 2 130 C
Z\AAZvEaRE Ay G5 1.5 mL/min
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# A4 7IAazv R (GC) R AFHE7] (MS) A" £39] dA

A o] i &= VA AR EE (GC) 24
ek Z9 DB-1 (500 m x 320 ym x 5.0 pm)
SHE7] A a5
Y G 1.5 mL/min
HE7] MS =74
FEeE A GA A ZE
(C/min) (C) (min)
727]
o8 ox ma 3 —
" 1 &4 -30 0
2 A 3 170 0
3 @A 6 200 8.33
F 2E A7t 80 min
EL =4 70 ev
A 1Y 35 ~ 300 amu
7.1.3.3 S42Z°o JZ0NIED™
AR EaYZ-AEFHE7] GC-MSE F+E52E Algste] ZF B9d9E 283
ge Z7ke) VOCH] H@ d@afsge At d2d AR anvEige
a9 6s 23 7 gRE AgamEge a9 7 ~ a9 103 2
TIC: TO14a4_CAL -1 5DV‘®AT5A§S%I\8/I]MS
8800000
750000
650000 58.64a45
600000 58,959
48.153‘05““3"@27 s\f'IG?E)
550000 44,607‘:0 4‘1—3?65 "o 431|,347
as50000 39~r87 7 73.261
400000 as.085 ., 2oh7
350000 aA3. 722
300000 i s6'laas H ’
250000 3%17§2R6 |8 |43,|57
200000 20.233 297 |n l T]'scl)lzu
10. 476 23.970 38.393
150000 6'842H ” |H ;;28.04?33‘87!”‘
24 . 393
100000 “ M 22092 n J “ﬁ
AT o il
socool [T e | Il ” k Yo7 apelll,
. . u'l ’;"2.69' | 1'7.1 685 1‘—239.(,370 74 .7?7 555:-‘:’_,560.1121 6@6*‘69.?89 .
. . 5.00 10.0015.0020.0025.0030.0035.0040.0045.0050.0055.0060.0065.0C70.0075.00
a9 6. a7 od AT AAG718EZ (toxic organic compounds) 9]

ARufE 1P,
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E 5. GC/MS/SIM ¥4 & 91 Ad o] &3 w5 Azt
29 gk VOCs RT(min) Molepular Primary |Secondary
weight Ion Ion
2 g -12(Freon-12) 6.84 120.91 85 87, 101
£ 2 2 v g(Chloromethane) 8.66 50.49 50 52, 49
3 g2 -114(Freon-114) 10.34 170.93 85 135, 87
Hd & 2 glo] = (Vinyl chloride) 11.18 62.50 62 64, 27
1,3-4%-E} ] 4l (1,3-Butadiene) 12.58 54 39 54, 53
B 2 X v g(Bromomethane) 14.49 94.94 94 96, 93
& 2 & of| &(Chloroethane) 15.98 64.52 64 49, 66
2 g2 -11(Freon-11) 20.47 137.38 101 103, 66
o}l=3 €l 2 1 E & (Acrylonitrile) 22.10 53 53 24 52
1,1-Dicl,1-t}o] & & & of ¥k(1,1-Dichloroethane) 23.29 98.96 63 27, 65
W2 e F 2 o] = (Methylene Chloride) 23.96 84 49 84, 86
3-8 2 & X & 3 (3-Chloropropene) 24.39 76 41 36, 76
3 9 -113(Freon-113) 25.09 187.38 151 101, 103
1,1-t}o] & & 2 o ¥k (1,1-Dichloroethane) 28.03 98.96 63 27, 65
Al2z-12-tvrol| F 2 2o e d
30.76 96.94 61 96, 98
(cis—1,2-Dichloroethylene)
& 2 2 ¥ & (Chloroform) 31.70 119.38 83 85, 47
1,2-t}o] &2 2 o &(1,2-Dichloroethane) 33.87 98.96 62 64, 49
1,1,1-Eg &2 2| ¥k(1,1,1-Trichloroethane) 34.62 132 97 99, 61
#l Al (Benzene) 35.97 78.12 78 51, 52
7} 88 E 2} & 2 2} o] = (Carbon tetrachloride) 36.42 153.82 117 119, 121
1,2-t}o] & & 2 3 2 3(1,2-Dichloropropane) 38.38 112.99 63 62, 41
E gl & 2 2 o) & @ (Trichloroethylene) 39.08 131.29 130 132, 95
Alz-13-dolgzz e
41.59 110.97 75 39, 77
(cis—1,3-Dichloropropene)
Eds-13-vgolZ22xzzdl
43.15 110.97 75 39, 77
(trans—1,3-Dichloropropene)
1,12-E8 &2 29 g (1,1,2-Trichloroethane) 4371 133.41 97 83, 99
£ F <l (Toluene) 4459 92.15 91 92, 39
1,2-t}o] B & H o ¥k (1 2-Dibromoethane) 46.70 187.88 107 109, 81
B E 2} & 2 2 o & @l (Tetrachloroethylene) 48.18 165.83 166 164, 131
£ 2 2 4 A (Chlorobenzene) 50.39 112.56 112 77, 114
of & vl Al (Ethyl benzene) 51.65 106.17 91 106, 51
m, p- A% #(m, p-Xylene) 52.26 106.17 91 106, 105
2~¥}o] @ (Styrene) 53.52 104.16 104 78, 103
1,1,22-H E g} & 2 2o ¥k (1,1,2,2-Tetrachloroethane)| 53.86 167.85 83 85, 95
o- A< 9l (0-Xylene) 53.92 106.17 91 106, 105
1,35-E g v gl A (1,3 5-Trimethylbenzene) 58.63 120.20 105 120, 119
1,2,4-E 2] W & Wil Al (1,2 4-Trimethylbenzene) 58.94 120.20 105 120, 77
4-o & £ F 4l (4-Ethyltoluene) 60.67 120 105 120, 106
m-U}o] 2 2 9l Al (m-Dichlrobenzene) 61.34 147.01 146 148, 111
p-tho] & 2 2 49 A (p-Dichlrobenzene) 61.63 147.01 146 148, 111
o-t}o] & & 2413l (o-Dichlrobenzene) 63.17 147.01 146 148, 111
124-E&o]l 22 214 (1,2 4-Trichlorobezne) 71.19 181.45 180 182, 184
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= 33
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Abundance
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7.2.4 ANt 2 =Z

7.2.4.1 S&H

>
ol

F853= &&A= CMS (carbon molecular sieve)Z ARE-3taL 738 20/40 w4l
= AR F3F Ve 282 ool 25 T o~ 120 TARele] vl=4 3 v

Z1gEd e ol F EAEHES % 63 2

N
rob

>~
=

no

e
oX
Ho
ot
it

3E 6. EAAE IR GUIsFER

Compounds m/Z|Compounds m/Z|Compounds w7z
] Al2x-12-tho|ER2 2ol dl 61 12-golZF 22T 2 3 toln 2 I 2 2 et 199
(cis—1,2-Dichloroethylene) (1,2-Dichloropropane) (Dibromochloromethane)
- HERGolFR 2
= = . 2zl
2 22 (Chloroform) |83 (Bromodichloromethane) 83 |m pALEm pXylere) 106
1,1,1-Eg]E 229 g Al2~-13-to|E R 2T 2 d
b b ) 7X 01?1 E,jl o
3 (1,1,1-Trichloroethane) o7 (cis—1,3-Dichloropropene) % jo A (0-Xylene) 106
NEHEHEF R ol = = P 2 ¥ X F
=5l
4 (Carbon tetrachloride) 1172 l(Toluene) 2 (Bromoform) 173
Egix] 2ol EEe2 = p-Thol & = =l Al
uil A ’
5 |#A(Benzene) & (trans-1,2-Dichloropropene) & (p~Dichlrobenzene) 146
6 1,2*5}012‘2201]%62 l,l,Z*Eﬂg‘iioﬂ%&g
(1,2-Dichloroethane) (1,1,2-Trichloroethane)
7 1,1,2-E ¢ %iioﬂ%lgo H E g & & & 9 %166
(1,1,2-Trichloroethane) (Tetrachloroethene)

7.2.42 HY4HE=

[l

dol AHgE EEEEL 20 F o dRAsGEd 9 wIEFSFadEe] x3d

TFEA (o : TCI S0604)& A}-8-3H},

FE81= ol&3let s (CS, carbon disulfide-low benzene grade)E AHE-3HU} (57
B

TXRE BwEo] £FH] JFRA GBS Zh.
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AHF AR FHAORKE FHAAE 2 mL &% §7] (vial with septum)Z %7!
th FE8v 1 mLE &7]9 7Fetal 20 ¥ & AolA A e FEI FES
= $dto] FEER % 19] 720l §l& A% &ulFE Ao AR &Hdo] 7]

A HEA AR (septum)o] 9 §71E ALgHT

L F-{
&

7.2.5.1 JIH3AZ0tE2HZ (GC)/ (MS) &4

A E7F 800 amuel’d, 05 = ~ 08 29 270 W9l (scan range) 30 amu ~ 300
amu@Z -2 o] 7hsstojof gkt

270 2= (full scan mode)oll X A4 +438t7] flete] iFEEZ 9 F%EE 10 umol/mol

2 HEY 25ddLe 10 ub FAF7] (syringe) & AFS-3Fo] 7)A| A EU}EJEHJ (GC)
o Fdstar Zt EHe AHZe WEEA7F (retention time)S T3t} 7 B A

A E S Fro} A Alo] (indicate ion)Z A ghe A Gt & Zé*év'i"*—’.-‘ﬂ Az 2 Ab

x99 (1,000 pmol/mol in methanol)& ©]&3}eHA (CSy)oll 33k 0.1 nmol/mol
~ 1 pmol/mol A}ole] 2 7 ~ 3 7o ZFAIEE WET. ATAE EAFES FYHE
7 7

o zt sgtedel WAS Fota e e I AASAS 2.

AE%E (¢ 100 nmol/mol) EF71A 2+ (10, 20, 40, 80, 150) mLE & & 3o] =13 -
wAste] 7 FgEAe] WHS et Fe AFHE mEvIAle 4 SANGEE
w7} J =

of wet FRyel AW P Ao B F PITHAL AT (2

_30_



2021 ES 01804.2a
00000 2500000
— = Y = 240402 + 395452 X
SI600000 | Y = 63346 + 39010X =20000000 ¢ ? = 0999
= 2 = B
== =1
Z1200000 | ‘16000000 1
= 00 | 10000000 |
= 400000 | = 5000000 |
0 0
0 10 20 30 40 50 0 10 20 N 40 50 60
Mass (ng) Mass (ng)
a9 11, 2209 AARIA. a9 12. EFde AAGA
25000000 30000000
_ Y = 240774 + 348206 X _ Y = 131285 + 229530 X
S 20000000 1 = 0999 7;‘25000000 ’ P = 0.9998
=< = 20000000 |
= 16000000 =
& S 15000000 |
= 10000000 %
2 Z 10000000 |
2 H0o0m 2 500000 |
0 ‘ ‘ ‘ 0 .
0 2 % 60 8 0 2 4 60 80 10 120
Mass (ng) Mass (ng)
29 13, dduiAe] HAAGA, 9 14. HEFHGZ2 2 dde AALA.
8.2 ST H A
EFARE AASA oA VOCs A el 5% (ng)E T3k v Ao o 7]
T (EF4H 0 T, 1 71%9b) VOCse s&& 3k
m 22.4
— J—— Xl
C v (4 5
o] 71 A, C: 7] ¥ VOCs9 &% (nmol/mol)
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D AATA o AakE VOCE ¥ (ng)
g9 & L)

= = 3
=3
N
ox
oo
rlot
[
ol
fu)
N
>

K_QXtX27§7iT 71;0 (4 6)
o] 7] A, Vs . XTAHE Sk gi7jAj5e &4 (L)
Q:ANEFH A N8 FU945% (IL/min)
£ AAR A=) FHAZE (min)
T:ANEF2 A &5 (7)
P AEER A 44 (mmg)

9.0 FIX=

9.1 Bloemen, H. J. Th. and Burn. J., "Chemistry and Analysis of Volatile Organic
Compounds in the Environment”, Blackie Academic & Professional, New Delhi, 1993.
9.2 Jones, F. E., "Toxic Organic Vapors in the Workplace”, Lewis Publishers,
Florida, 1994.

9.3 Methods TO-1 and TO-2, EPA 600/4-84-041, "Compendium of Methods for the
Determination of Toxic Organic Compounds in Ambient Air”, US EPA (1984).

9.4 Method TO-14, Second Supplement, EPA 600/4-89-018, "Compendium of

Methods for the Determination of Toxic Organic Compounds in Ambient Air”, US
EPA (1989).

9.5 Method TO-15, EPA 625/R-96-010b, "Compendium of Methods for the
Determination of Toxic Organic Compounds in Ambient Air”, US EPA (1997).
9.6 Method TO-17, Second Edition, EPA 625/R-96/010b, "Compendium of Methods
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10.0 25
X 7. 5FA AAE Qg AF
NEH F2A F8  (HE8H9 HpLw (0) | HEHE (nf/) | A &4 9] o
CarbotrapC®
CarbopackC® n-Cs to n—Cy >400 12 | (Alkyl benzenes), A%< E3}4=4:38}§E (Aliphatics VOCs).
Anasorb® GCB2
#FE7 100 °C ~ 400 °C, HAlS A9 sk WakE VOCs, 34 EZ(EF=H>100 °0), 3)dAo] e
Tenax® TA 350 35
n- (/7 -~ n_czﬁ ‘-—11'*6]% (Eﬁ‘\_ u>1500(/)
#EH 100 °C ~ 450 °C,| _ -zl vl Al (Alkyl benzenes), 571742l PAHs®} PCBs, 71E} Tenax TAo| 833l
Tenax GR 350 35
n-C; ~ n-Cy A71EL9 4.
Carbotrap® A ¥ (ketones), &= (alcohols), LHGIo]| E(F=H>T°0)E X85 WL W99
CarbopackB® (n-C4) n-Cs ~ n-Cy4 [>400 100 VOC, 718t H43% 3t wele] 2E H54 &4, perfluorocarbon &2 &k
Anasorb® GCBI1 7] A (tracer gases).
2+3}3} & (oxygenated compounds) 2 W E @ F & 2} o] = (methylene chloride) ®.t} 3]
Ch hb® 102 #E=7 50 °C ~ 200 °C 250 350
FOmosor EG ko] A& 87 ¥ E(haloforms)S £33 WS W99 VOCsol A3
Chromosorb 106 #FE4 50 °C ~ 200 °C 250 750 B3l aE E3elE WS 9o VOCs 2 32 A A3} 3} gt E o 2§
#ZE=7 50 °C ~ 200 °C _ o - -
Porapak Q 250 550 At ES X3S W2 W9 VOCsdl A F
n-Cs to n-Cio
2 5) °C ~ 150 °C E3) 3IAYEH(RCN), ofaZYEH (acrylonitrile), o} EY E & (acetonitrile), =
Porapak N "‘_g - '|180 300 23] 2 Y= (propionitrile) & widow A, ®& 3¢ pyridine), FHALE,
s o ntts EtOH, MEK 53 2& §utzgo] 43
3 #E% -30 °C ~ 150 °C, VCM, ol € #llS-Alo] = (ethylene oxide), CS, CHCIZ} #o] 3ol & 3}gEo] Z
Spherocarbx* . >400 1,200 . ~
Cs to n-Cg 3}, MeOH, EtOH, o}A] & (acetone) %5 9 1“4‘” Aol A3t
Carbosieve SIIT*® st s 25 FwbAdo] =e 3uby e E X 2 (haloforms), Tl Sd e A EA
Carboxen 1000%® 2= -60 °C ~ 80 °C 400 800 sz— ! e ¢ ’ e
Anasorb® CMS* ol A%
Zeolite ZEH -60 °C ~ 80 °C 350 1,3-butadiene, oHFEHE 2 N0) 25
Molecular Sieve 13X v ’ e - )
¥ o]lE FHAAE Iy FE HAE Yt AdFEST 8090 % o) A5, AlEe kA HIE 10 vl g So &
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wx AFE FgA o] 9l CarbotrapC™, CarbopackC™, CarbopackB™, Carboxen™ and Carbosieve SIII™3= X% 19| Supelce, Inc., AFF o]t} Tenax®F Enka
9

Research Institute®] A} o]t} Chromosorb®- ManvilleAl2] %} 3% o]t} Anasorb®-2 SKCA}S] A} o]t}. Porapak®->- WatersAl o] Ak o]t
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2021

% 8. 3l IR F7185E (VOCs)9 A2&s=4A
2 A aZepE /A FRA A A
T A T z A

1 Al & H AQd7 F 3l 32 Fr1sEE (VOCs)
Al (A F2H)

2 Al a= ES 01804.2a
A5 5 %A

1 71715 d UNITY, Markes International, Ltd., UK

2 A EZZY =24 TenaxTA + Carbopack B + Carboxene 1000
(Z+7} 100 mg =3)

3 IA TS HRLE 300 C

4 eHaA] 2 5 &

5 HAesE2L -10 C

6 As5d G253 50 mL/¥#

7 Asd G232 % 320 C

8 A=s5d 27 10 ¥

9 R o R | Tenax TA + Carbopack B
(W7 2mm, 27} 25mm Zol& 7))

10 GCZE9 o|FHE
GC/MS

1 71712 d (1) GC:Shimadzu GC-2100, Japan
(2) MS:Shimadzu GCMS-QP-2010, Japan

2 L CP-WAX (30 m x 0.25 mm x 0.25 ym)

3 SHE 7] A He (%= 99.999% ©]2)

3 R e 1 mL/%¥

4 ELRL 40 TGBR) — 10 T/#— 190 T (53)

5 MS->% (Ion Source) 200 C

6 o]% &% (Transfer Line) 200 T

7 A9 35-350 amu

3 FARE El (Electron ionization) mode
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¥ 9 AAFTHAS o] &3 VOCs AFRTFANE AFxA
T A T =z
1 3 R 8-7F 2~ A (X 99999 % o] A)
2 HA 7 2~ S5 100 mL/+
3 T 2] A 7F 5 %
4 H A 7p 2~ H9) 500 mL
5 H A7~ B#87]  Polyester aluminum bag
6 Hxwd SIBATA MP->30
¥ 10, WA, EFA, p- AU, 5ol HAASA AA
= A EAEZ
il A =54 p- A+ =l E} o] gl
A A% (ng)
1 6.12 6.03 5.99 6.28
2 12.2 12.1 12.0 12.6
3 24.5 24.1 24.0 25.1
4 61.2 60.3 59.9 62.8
552 94
1 267,101 362,290 364,751 577,326
2 567,539 739,939 715,051 941,697
3 1,175,317 1,608,605 1,632,972 1,673,331
4 2,874,850 3,570,790 3,887,936 4277593
=N
G.OE+06
CHIH y (HIE) = 47101%
RB: = 00,9937
+0F HeSFHl
5.08+06 11¢2 y (EZ0) = BO266x
Ap-ArEd F: = [19954
4, 0E+06 Hm g2 y (p-RFEE) = BROBZ.
s F: = 0,9936
gl el y (AE[l) = BB3EE
S R: = 0,9953
ok
W 5 nE+06 +
1.0E+06 +
0.0E+00 } } } }
0 20 30 40 60 70
SHEZ (ng)
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11 WA E54, p-o
T A A E ;é]
il Al il p-A 2~Elol &l

A 2 F(ng)
1 24.5 24.1 24 25.1

HE=4d F(ng)
1 26.2 25.8 25.2 23.0
2 26.2 26.6 249 22.4
3 27.6 25.3 25.2 23.3
Mean 26.7 25.9 25.1 22.9
SD 0.79 0.65 0.13 0.44
SE 0.46 0.37 0.08 0.25
A (%RSD) 2.96 2.50 0.53 1.90
A= (%RSE) 1.71 1.44 0.30 1.10

312,94, EFAdp -ALA, 5ol YPAZITA AA

K E 7l p-#p<l @l ~Efol @l
#2414 Z(ng)
1 0.612 0.603 0.599 0.628
AZ&= 2 Z(ng)
1 0.726 0.568 0.526 0.501
2 0.757 0.591 0.548 0.521
3 0.660 0.515 0477 0.454
4 0.799 0.625 0.579 0.551
5 0.831 0.649 0.601 0.573
6 0.774 0.605 0.56 0.533
7 0.847 0.662 0.613 0.584
Mean 0.771 0.602 0.558 0.531
SD 0.064 0.05 0.047 0.044
WA A =3 (ng) 0.202 0.158 0.146 0.139
w7 2 8k 7)Y (nmol/mol) 0.063 0.042 0.034 0.033
Wos ¢ 7oA B4%5] 001 m*& 714
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X 13, WA, S5, p-AYA, 2eold AFA A A
< Al mol= A AR =AM LOQ LOD
52 |3 &3 7] %7 (pg) (pmol/mol?) (pg) (pmol/mol?)

1 1,060 il Al 47.1 219 6.86 6.56 2.05
2 1,210 =Fd 60.3 171 454 512 1.36
3 987 p-A 65.1 15.8 3.65 475 1.09
4 1,224 2~Elol 68.4 151 3.54 452 1.06
5 1,253
6 1,154
7 1,043

SD 103

LOQ 1,031

LOD 309

TeAgde] ¥R (pg) CFEF) g B9 94 ) 7187
25 ¢ 2AolM BRI 001 m’E 7H4
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