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Polychlorinated biphenyls (PCBs)-Gas chromatograph
—Mass spectrometry
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o] A37EL EHAEA EAste EYEFZlolg =Y (PCBs, polychlorinated
KR = u

| |
biphenyls) W o7 A3 A EE olE, i E3ene =3k

= 71
A7 k= gSdeAS FHAA GAg) o] of —% FEEAA TAAREDYE
AR 2 AT

i

S

PCBs 18& ol AA #Alo 2 &%k Jom H=9
7} 3135 W2 1.00 ng/kg(Z2F o]

[Z 1] <19A°)8 (indicator) PCBs 7% (28, 52, 101, 118, 138, 153, 180), tho]<-Al §-A}
(dioxin like) PCBs 12% (77, 81, 105, 114, 118, 123, 126, 156, 157, 167, 169, 189)
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3.1.2 JI220MF=ZEXl (PLE, pressurized liquid extractor)
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(gas chromatograph)
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0.0001 g 7}# A%
3.4 JINAZ0tE0cH

& o
=

ny

3.4.1

}

°
p8l

[€)

Q.

05 mL/min ~

o

T

24 %3

1=

H2Ee= 50 T ~ 300 CTE A}

o wATHo| L}

=N

[

1 uL ~ 10 pL ¥9 9] 7|AaZrE g X85

-
o

W74 020 mm ~ 035 mm, 257 01 ym ~ 3.0 ym, Z°] 30 m ~

60 mel Ultra-2, DB-1, DB-5 ¥ DB-6083
3.4.2 W7IA= £X 99.999 % o]/

3.4.3 v &ZFAL7] (microsyringe)

o

do

J| (mass spectrometer)

3.4.4 7|4 a2vE 1Y

3.5.2 ¢]
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(scan cycle time) 22 35 amu ~ 800 amuZ}A] w2 2704 (mass scanning)©] 7}s 3%+
Ax =7 o] &34 (Bl electron impact)e] S A& 3hr}.

HAZEW (SIM, selected ion monitoring)S AF-&3}a1,

tt.

=
4

a= 5
=
= Fral

ol
rok

4.1 A2
4.1.1 84 HI"S

4.1.2 OLNIE
olAlE (acetone, CHsCOCHs, A+ : 58.08)2 ZHF5k BAIH o|Akel AL AMgsHy
HIRA S & uf BA S v3 Bitof] E4E vAZF gle AS A&t

4.1.3 L SA
=il Al (n-hexane, CgHy, #AF @ 86.18) < ZHiweF E4F olAel AS ARE-sHH
HIREA S uf] A Ede] gafdd E¢-E a7t gle AS AFEsoh

4.1.4 &AL
35k (sulfuric acid, HoSOy A @ 9B.08)2 =% 9B % o9 15%ER] AS ARE-Sho)

4.1.5 ctt

= (nonane, CoHao, &AM 1 128.20)2 ZHF-5oF £ 5 o)<l A& AMEstn nigt

Al E4EAe] vataed see J327 gle As ARSI
[ 2] =2 Ada7A PCBs (mono-tri)7} &= FAA fds= As WA 67
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TS A E (sodium sulfate, NasSOs 2 1 142.04)& &% 98 % ©] 749
Al k&S AREStH B oA ARG Aol 400 CTellA 443 o] -4 ARE

4.1.7 Ale|3tE (silicagel, Si0Os + nH0)

ARrE 2L 0063 mm ~ 0.200 mm (70 mesh ~ 230 mesh)®] AE AMg3t},
Apgo oA A A FAIE 9 HAYIAS AZrEIHEZE wgEio =
AL g oJste] vlA Y Fo FAE 10 mm ©lstZ 3Fo] 130 CollA A%
ol A3 v dAAO]E QoA oF 303t Atk

4.1.8 &td Ale|9FE (44 % H.S04 acidic silica)

g4ste AE7bd 100 goll thste] gHike] FAMIRE 44 %7F o
A7 etel £ I outE ALgsTh O vlE AFREA] &=
Al Al o] Bl o] Rstm ALgaty, 179 AaE 21 AMEshA] ket

’

B

[ 3] 2e7bd 27 AAls 55 ol AAz&UFtELA 224, Ad4
s 5 EFHo] L, Al WalE F= T gl Aol FRly= Aol
Al ]

Al Ae7h 7hEA] 2k A7 SRERAE ARSske] AAlE 4= Sl

mLol] Aae 50 g& %9 §A& AesA 450 gol H bk A
10 ~ 1587 F&3 EFAU 5, #A¥eF712 50 T o8k =X 4439
Zetatel Ax F e ALE3TH o HEE AFEEA @ A Sole 2 fE o
2w 3ol A Ao Hpste] AbgslE, 139 Axd A

ALEEEA =

REede BAZA0 $4E w5d BARA, Ersde fuld ol uFEw
Azd A2 el ATt FAYLEL] BE BF Hojg: Y EE
g2 FYstel AGIAL, ANEGT] EEFAL TAs] EF o] AL§ T}
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7.1.1

A oz ¥
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o Ao
b5 &5
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s3kel A

2}~ 3 (RBF, round bottom

3
==y

500 mL & <w}F

%
1) 300 mLE

15
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= [e]
F@l'é‘

1

7.1.1.2 178 ~ 27K¢] A

155
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flask)ell
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FaA 164
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15 mm, Z°] 300 mm®] 23
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ES 04885.1
7.2.1 &c|Jt&
7.2.1.1 SHAF
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A]
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g 4o} 7]
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bo] At olzu7) el

23]

[e]

=

=
H

A )
127 2

=

[e)

ol

=
i=]
-

S
T

15}

EiEa=]
<)

=

=

3T

o wmeEqlk 250 mL

3

19]

1=
1=

i

2

7.2.1.5 =T33 2 mLAow
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TR AR AT el High FiEEAATE 25 % ofskl Ag= At AEeArE
AbgEte] A EE AT, 25 %5 2HEE BE PATH AEENE A SH 8
Mz A doaSATE Tatelof @t

7.4 534

7.4.1 GC/MSZ PCBs olddAlE &4st7] deiMe tid =42 Ao AFAite
gRlstoiof gt ol5 flelM 7 sHAAA AL AL 2ol HAEHE o)dEAE
ek =ds sk #AAT = gl

7.4. T8 ol

GC/MSe] SIM REz HEs = va wAs fAAdad 24498
st Z743%

2
x3d FHAE Wy gE=d 1

o\
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o,
X,
X,
)
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=
X
=2
I
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0|
ol
2
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o

7.4.3 717EAE A8 dAF1 uL)S W EFAIE VA AR EIY T FY ]
2H4% ARnEIH o g A FAIZE (retention time)ol] o 3}¢]

SERREERTE
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FEEAA 7 BAELES HAE87] St ZAaZvE I E e
% (S/N, signal to noise)®] Y& 33Xt} HAof 3},
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8.1.1 AL &YW EAEAY 5994 X8 YHEFSHE Ay &z A=sts
YR gesH oz A7eAl+ (RRFE, relative response factor)Hol <& A =3ic}
FEALE e olge}
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9.3

9.4 US EPA Method 8081, “Organochlorine Pesticides and PCBs as Aroclors by Gas

Chromatography: Capillary Column Technique“, EPA, (1994)
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9.5 US EPA Method 8082A, “Polychlorinated Biphenyls (PCBs) by Gas
Chromatography”, EPA, (2007)

9.6 US EPA Method 16638A, “PCBs congeners in Water, Soil, Sediment and Tissue by
HRGC/HRMS®, EPA, (1999)

9.7 US EPA Method 3540, Soxhlet Extraction, EPA, (1986)
9.8 US EPA Method 1628, “Polychlorinaed Biphenyl (PCB) Congeners in Water,

Soil, Sediment, Biosolids, and Tissue by Low-resolution GC/MS using Selected Ion
Monitoring”, EPA, (2021)
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d=e 35 d=de 53

A 25} 1.00 ng/kg (D25 )

ARG ZFA AR (R = 09 F= AisAs: (RRP)Q A8t < 5 %
IRl o 50 % ~ 125 %(F A& WFEFEH)

AEE 25 % olu

4= 50 % ~ 135 %

2. 7HH8HF SRR 717127 (4d)

A5 7F AE5ZF 5g ~10¢g

pressure : 1 500 psi ~ 2 000 psi
temperature : 140 C
heating time : 7 min

static time : 5 min (after 5 min pre-heat equilibration)

FE=x1
cycle : 23]
flush volume : 60 % of the cell volume
purge time : 120 s at 150 psi

FE=80 Acetone : Hexane = 1 : 1

_14_
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¥ 3. PCBsY 7|1AZ2vtEad = 7|71 A ZA(d)
B3

g 5

A4 DB-5MS (Cross-linked 5 %-Phenyl-methylpolysiloxane
60 m Zo] x 0.32 mm W74 x 0.25 ym Z&F4)
EREZVA(Fr ) &l & (1.0 mL/min)
T H| H] &g (Splitless)
TUTEE 270 C
Add 2% 280 C
onex 2N A $LEE L FLET JFw HFA7H
() (min) (C/min) (C) (C/min) (TC) (min)
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£ 4. W& PCBs 2 7 2 dgo](q)

03 Ed
J & =%
. o] A A A gFo] & gl o] &
(IUPAC)
2,4,4'-Trichlorobiphenyl 28 258 256
2,2"' 55" -Tetrachlorobiphenyl 52
3,3",4,4"-Tetrachlorobiphenyl 77 292 290
3,4,4" 5-Tetrachlorobiphenyl 81
2,2' 455" -Pentachlorobiphenyl 101
2,3,3",4,4' -Pentachlorobiphenyl 105
2,344 5-P hl iphenyl 114
,3,4,4" 5-Pentac OI‘OblP eny 996 993
2,3" 44" 5-Pentachlorobiphenyl 118
2,3',4,4" 5'-Pentachlorobiphenyl 123
3,3',4,4" 5—Pentachlorobiphenyl 126
2,2".3,4,4" 5" -Hexachlorobiphenyl 138
2,2' 44" 55" -Hexachlorobiphenyl 153
2,3,3'.44 ,5—Hexachlorob1phenyl 156 260 262
2,3,3",4,4" 5'-Hexachlorobiphenyl 157
2,3' 44" 55" -Hexachlorobiphenyl 167
3,3",4,4" 5,5'-Hexachlorobiphenyl 169
2,2".3,4,4" 5,5"'-Heptachlorobiphenyl 180 206 294
2,3,3",44" 5,5 -Heptachlorobiphenyl 189
AAE WFEs=4
2,4,4' - Trichloro(*’Cy2)biphenyl 28L 268 270
2.2' 55’ -Tetrachloro(**Cy)biphenyl 52L 304 302
2,3" 4,4' 5-Pentachloro(**Ci2)biphenyl 118L 338 340
22" 44’ 55'-Hexachloro(**C;2)biphenyl 153L 372 374
2,2' 344" 55'-Heptachloro(**Cy2)biphenyl 180L 408 406
AdA] HJ7HE WHEEE4
3,4,4 - Trichloro(**Ci2)biphenyl 37L 268 270
3,3 4,5~ Tetrachloro("*C2)biphenyl 79L 304 302
2,3,3' 4’55 -Hexachloro(**C;2)biphenyl 162L 372 374
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