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Abstract

Co-planar PCBs(polychlorinated biphenyls) of non-ortho are investigated in soil and ginseng on the North Gyeongbuk
with HRGC/HRMS. PCB77 in soil on Yeongju and Sangju are detected 0.0007 pgTEQ/g and 0.0009 pgTEQ/g, respectively.
PCBSI in soil on Yeongju and Sangju are detected 0.0113 pgTEQ/g and 0.0108 pgTEQ/g, respectively. Also PCB126 in soil
on Yeongju and Sangju are detected 0.0907 pgTEQ/g and 0.0944 pgTEQ/g, respectively. But PCB169 in soil on Yeongju
and Sangju is not detected. Total Co-planar PCBs of non-ortho in soil on Yeongju and Sangju are 0.1027 pgTEQ/g and
0.1061 pgTEQ/g, respectively. PCB77 in ginseng on Yeongju and Sangju are detected 0.0008 pgTEQ/g. Then PCB8I1 in
ginseng on Yeongju and Sangju are detected 0.0104 pgTEQ/g and 0.0112 pgTEQ/g, respectively. But PCB126 in ginseng on
Yeongju and Sangju are detected 0.0585 pgTEQ/g and 0.0579 pgTEQ/g, respectively. PCB169 in ginseng on Yeongju and
Sangju is not detected. Total Co-planar PCBs of non-ortho in ginseng on Yeongju and Sangju are 0.0697 pgTEQ/g and
0.0700 pgTEQ/g, respectively. Relationship of PCBs in between soil and ginseng shown significance(R’ : 0.99).
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o] AAIEIL Stk ofof AAAARE S| H5
AJ+= polychlorinated biphenyls(PCBs), dioxin 5 67
T2, YollA 1435, ml5olA 71359 SHadS
FTERLORE AL QUT). ST EZ O RN Xt
A {71 dEZ (persistent  organic  pollutants,
POPs)> AAghgo A e = 4] 9Fal Holrks<=
Fol A= Aol A= o HAAA wet, F5341
A & 5= ks FlEEolti(F, 2006).
UNEP(18H3A)3)) 7 A eist AchAt 127) POPs
+ polychlorinated biphenyls(PCBs), dioxin, furans

x0F O & aldrin, dieldrin, DDT, endrin 50|t} &
5| = AR PCBs= AEA o falfskaL &
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A B4 ozt FAAE QlojA] Plo]lslE wre
E=EHHE 5 1995; Choi®} Kim 1996; Kim
1996).

PCBs= %= 7119] benzenedho]| 1-10719] AR}
2 2|2 5 e SRER 209719 o)Al = A4
Eojqiek o]F Y PCBs §EA|= dioxins72F -
AR =4S 7HAIAL Qlt #HlE a1e]o] 2,2't 6,6
(ortho ]2l Ha PR7E AU sz 2|2he
PCBs, & Zf 112]2] metat} para 91x]of G4 A7}
AT sEA= HHoRE 2,3,7,8-TCDD2} AR
Tzo]t} o]t co-planar PCBsE- dioxin-like PCBs

+ toxic PCBs&} gttt Co-planar PCBs+= non-ortho
4%, mono-ortho 82 2 & 12%9]|t} Non-ortho 4
20 #77, #81, #126, #169 ©]3l, mono-ortho 8F&
#105, #114, #118, #123, #156, #157, #167, #189o|c}
(A1 7] 1986; & 5, 2003; Choi2} Kim, 1996).

PCBs+= 1881 Schmidt®} Schulzol 2)3) g =]
o, AF, AFabd fEA o2 AN-ESITh
12 PCBs+= WHEsl At 54 o2 wfiZef 1970
Y ZNE PCBs WA AZIECh 1 At
1972 do], 19794 w|=o] ik FAsFAL
1980t = HE A AAA .z Yibs SAIsk3ITh
T1efUF 159 ARE-3E PCBs 7} Ball =] A] ¢ka A7t
Ak A ATt oA AEE AL AT & 1995;
Ohyama -5 2004; Yang -5 2009). Harrad -5(1994)2
o] Ateighy & PCBs S Huslgl=d,
20] Z710IA 0.17 ngmL, wAI2] F7lolH 11
ng/mLo| kAl s3It = Folli= 0.0012 ng/mL,
g ol 0.0001 ng/ml, T F AUE=
0.0012 ng/g, 3% & AU El= 1 ng/gol et B
Foll= 30 ng/g, 287] WiHE S2AoA= 390
ng/go|aL, A& FollA= 28 ng/go] FAEH kAL
STk

Hlso| A= & PCBs 9| Al 5 31871 ol o+
2 ppm, - 3 ppm, &7 0.3 ppm, S~} F-AIE 1.5
ppm, +oRE A% 02 ppmo=2 skl QK4

o

T =T
2011). 9-2|ufetof| A2} YEof A= PCBs 2] U U4F
5| &=HTDD)= 22t 4 nglkg = bw/dayy} 5 ug/kg
bw/day 2 278}31 QJth(El S 2008; 71 S2004).

AJE % PCBs B2 A5 527} ppt~ppb 550

]

EaR e

2 o wleolmz o) ul$- of2n afelk(]
5 2007). FL E49] = co-planar PCBs+= dioxin
A 1 5314 HRGC/HRMS(High Resolution Gas
chromatograph/High Resolution Mass spectrometer) =
o] &3t Tl YA R o3t FAHo] aFtEIth
uj=to|i} YEox= HRGC/HRMSE co-planar
PCBs H40 34 AFuom Aust ek
%,2003). PCBs:& 25 gto] Aol 7} LpulA| = 2}
X70] Ao Blsta e HRGCHRMS 59]914:3]
A& AFgSlo] BARh HRGOHRMS 591914
SR AlmAzl Al BHEA sk o e
SARR e A e BYUAR AoE REE
Z)(LCS: 1aPCICd compound spiking solution)2 A &F
=42 ARERIE 01714 HRGC/HRMS #4141 2]
% sl Wrishe UC U4 AT PRE
ZE2(ISS: Internal standard solution)& LCS2] &
T EEEEE ANRITH(E] 5, 2003). Wb HRGC/
HRMS 59]2143] 499 24t 5 218 Zol o o
2o 2 ZFE3l= co-planar PCBsQ] &gt AA] 9
AR B 4 gliz Bl

srokaje] 7 2ol WA BAlot 42
Zolelz HollA] Ak Sl wale}
o]7] S8l AR E WEE=A] B8] =5 o]
2011). dRbA o= Qlikel fFafistshad <F
71 o) AlRO] Y= RIS dHeF
Aol A Fafstar Qo Z1eu QIAAREEE o o
g 2Qle o HesHA gtefstr] s Ak Al
A AmE AFIste] HES B7FE Zavt
ATtHA, 2004). 13 co-planar PCBsE 2143} A
HiEQF FollA] FAlo] BARE Ahae= A9 gl A

I

1o
9
tlo i off
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ThEba] 2 Gtofals AR B et
A19] QA ARl A Bk QI AlRE SA
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/g—

=

1



75 557 Aak Al g & Co-planar PCBs 2] Zh 989

T F719k =2 Ak HiA AR G o= S
3L 3= A FoM AAFA A Bkl F71 2
A2 =0l 0E Stolm AT Aol e
249 e g

2.2, PCBsQ| Mx{z|

PCBs9] 242 9Jat A 2e| AX L Fig. 13} 2
o] AABFATHZ S 2004; A S 2003; F E 2003).
HA AR 27 o] homogenizer2 2 3} 819
on, EARE 4 T2 mm Y2 Bk ¢l
AR} ESRAIR 10 g(AZ5A 71294 717} 2is1e] 9
FolAlol YaL 5 AATE] flske] FrgAUE
= 50~100 g goi & Eadsiink of7]of it
E£212] NK-LCS-0O, MBP-MXS(20 ng/mL)E 22} 25
uLA A 713t 5, dichloromethane 400 mLE A5}
o] 18A]7F5<t soxhlet =&(5 cycle/hr)3}ic =&
MO =Z5lo] HZE 20 mLE THE ohS o]F 1 mLE
ol FARESE gl Wi7bA] 22 QtollA] BER| sk
AehgS S5k

o] % A2 Zalistr] Il vhaa ol shiek 2
Holl 2279 e, FrAUER, 4H A7
(10 gAY g ) 9] A= A8 o 7)o At
& 5740] 1 AlRE n-hexane(3 mL, 33])o] &3
AlA el 71Rt 3 oF 20487F RES-AIX] F| n-hexane
(150 mL)2 129 149 £ GE5130th
ZH-E sodium sulfate o] FHA| A G- A A5

0] §-Z9H-2 rotary evaporator 2 °F 5 mL7}A| 53
B}al =902 conical tubeo] $71 Th A A H=7]
22 mL7kA] S5tk o] S Alej7ba o] Bt
AA AT Aef7HAE Z#lE sodium sulfate
£ 252 thd n-hexaneo] 84| Elo] 9= A7t
23 g 2% ol 341 s}oih. 2ol 55 2 mL
£ 715k n-hexane 22 1 mL# 33] Azt &
n-hexane 150 mLZ $=3}9ch G&HS rotary
evaporator 2 2F 5 mL7}A] 55313l 5592 conical
tubeo]] &7 TS AA H=27]|2 0.5 mL o371 € uj
7HA] 551k o5 B/ Zoll SAIA A

ahoiet.

e AEe dAem 53 818t sodium
sulfate 472 Y2 t}S A& | g} thA] sodium
sulfate 2275 71sko] A28t w50e 24~
HA 715} 0.5 mL n-hexane &= 33| A3t 2 30
E1F BAAA BAet Aol Almrt S&FEA 513l
t}. 71 3 n-hexane/dichloromethane(3:1) 20 mLE &
2{5=0] mon7}5tortho PCBs 2] WHLom, o]ojA
toluene 350 mlZ -8-=A|# non-ortho PCBs £31-&
g vl

&]7] 4 non-ortho PCBs £-3]-% rotary evaporator
o A FF7|5 ARESto] axio] F w7 5535}
Atk o1& 2 mL Hjo|¥o] A FFH o= X A
1 F 35s 548 WiEE=E NK-IS-A20
ng/mL) 25 uL®S A7}5}o] non-ortho co-planar
PCBs A4 A| &2 519t

Ginseng 10g|  Soil 10 g
Soxhlet Extraction

< Sodium sulfate 50 g
< Internal std.
NK-LCS-0, MBP-MXS(20 ng/mL) 25 uL
<— Dichloromethane 400 mL, for 18 h
< Concentration
<— Measured lipid content

’ Acid silica gel Treatment ‘

< n-Hexane 150 mL
< Concentration

’ Silica gel column ‘

< n-Hexane 150 mL, 4 h
< Concentration

’ Active carbon column ‘

[For mono-ortho and other PCBs fraction]
< n-Hexane/Dichloromethane(3:1) 20 mL

[For non-ortho PCBs fraction]
< Toluene 350 ml

’ Concentration

< Internal std.
NK-IS-A(20 ng/mL) 25 uL

Identification and
Quantification

(HRGC-HRMS)

Fig. 1. Procedure for analysis of PCBs in soil and ginseng
with HRGC-HRMA.
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2.2. Co—planar PCBsQ| 7|7|2M

Co-planar PCBs®] 54> HRGC/HRMSS ALg-
3}o] Table 13} Z+e Ao = BA35}9cE HRGC/
HRMS+= Agilent 6890 series gas chromatograph
(GC)2} JEOL Mstation 700 mass spectrometer(MS)
£ ARgsHnk 4L DB5-MS(cross linked 5%
phenyl methylpolysiloxane, 60 m x 0.25 mm X 0.25 um)
S AFE3IITE HRMS 542 PFK (perfluorokerosene)
£ reference E&(m/z 331)& 3}o] E2]%5 10,0000
A AR,

HETHA = 7 congenere]] whe} oF7ke] 2toli= Q%L
O} S/N > 3004 th=F0.01 ppt 5=5=0|Ath Coplanar-
PCBs9] H&FAIL 0.2 ng/mLoA4] 1000 ng/mL 5%
W AMgsiech B4 4 JvleE daehe
daily check standard 2+ CS32 ARE3lo] HHEFAAS
gRlstylon 7]Eolyo] So] & AlmitAlE AlA
ST

Non-ortho PCBs 47]¢] o|X#| (D PCB77 :
3,3'4,4' Tetra-CB (2PCB81 : 3,4,4',5 Tetra-CB 3
PCB126 : 3,3',4,4',5 Penta-CB @ PCB169 : 3,3',4,4',
5,5' Hexa-CB)tj|ot AAJE<lS Bk MY} M+2, T
= M+49] o]27)%=(lon intensity) H|7} 99% AlZ|--
7ol S0l /g EelE A o= sigink tiEEol
AZE ALo= o)of thg3k= labelled compounds
standard(LCS) ]| o gt HE3-Al43(RR : Relative Response)
£ 0]-83F 5 9]¥4 34 H(Isotope Dilution Method)
of wet F=FstAtH 5 2004; A 5 2003; F 5

o
o

3

2003).

TE

3. 21t =

an

3.1. E¥ = co—planar PCBs

X PCB77 + PCB819%] A 2ut&E 132 Fig. 2A2}
7kt Fig. 3(A)S PCBI26, Fig. 4(A)=PCB1692]
& aZ2nfEJHo|th PCB77 + PCB81S 415}
| 13t EFA = o] A 2uHE TS 717} Fig. 2(B)<}
roFow PCB126-S Fig. 3(B)2} 249}
EAJ-8 714 co-planar PCBs 9] 5= 37| Alofl= 4
= o EA457 TAMAISTEF, toxic equivalent
factor) & &3t SA57Fs=(TEQ, toxic equivalent
quotient) 2 IEA]SIC} EHAHAIGYTEF)+= dioxinF 5
7V EAdo] £2,3,7,8-TCDDY] 54< 713 gH 1=
sto] ZF 5E5A ] ARl =4 ghes vEhd Al
ot} AAIEAZ]HWHO)+= 12%9] co-planar PCBs
ol/dAlell hste] TEFE AASH=Hl PCB77
0.0001, PCB812 0.0001, PCB126-2 0.1, PCB169
L 0.010]tKA], 2011).

oJ7| A HFEQ} A E9F = co-planar PCBs A&
55(pg/e)E WHO-TEF 545715 %(pgTEQ/g)=
$H:FsHH Table 2, 33t AUt} PCB77-2 F9} 5=
EoF 2ol A 212+ 0.0007 pgTEQ/g}0.0009 pgTEQ/g
o|9itl. PCB81E= 59} AFEY = Z17F 0.0113
pgTEQ/g¥} 0.0108 pgTEQ/go] it} =3 PCB1262
oo} Al=Eok 2 747} 0.0907 peTEQ/gT} 0.0944

N

N

Table 1. Operating conditions for analysis of PCBs using HRGC/HRMS

Instrumental Conditions

Column DB5-MS (60 m x 0.25 mm x 0.25 pum)

Oven 150 C(1 min) -20 ‘C/min to 185C, 2 C/min to 245 C(3 min), 6 C/min to 290 C (hold)
Carrier gas He, 15 psi head pressure(constant flow)

Injector 290 C

Transfer line 310 C

Injection mode Spiltless (1uL)

ITonization EI/SIM (Eletron energy : 40eV)
Resolution > 10,000
Switching time 50 ms

Ton source 310 C




peTEQ/g AE=|QIth. 181} PCB169= B & =
Z20lETH Fig. 4B)ot Zo] dFet A EY 27
HEEA] ok

F5=2}t EF 5 non-ortho 45-2] PCBs &3
0 7}7}0.1027 pgTEQ/g2} 0.1061 pgTEQ/g 2 2}t
o7k ek mebx] AEERA O] B % non-
ortho co-planar PCBs =+ 2F 0.10 pgTEQ/g <]
Sk

0] 5(2009)L 77| = QM Eok % PCBsZ HRGC/
HRMS 2 &73}%+=1)] 28% 2] PCBs congeners7} 7
£%%137, & PCBs 5=+ 348.1 pg/go|ithal Hil
3}t 2859 congeners % non-ortho co-planar
PCBso]| €31= PCB126-2 2.02 pgTEQ/g, PCB169

RN
NERERNE

Yeungju

(A) Standard (B) Soil

745 S Q1 Afeileld - Co-planar PCBs 9] X

991

L 0.046 pgTEQ/go|glom, PCB771} 812 &
olgich Aoz t7] B PCBse] o 5 W
7AArE QRRAYo] PCB congeners”| AAl3} 54
2 FAlo] o]FoiHrt A P43} PCBs(<tetra-CBs)
= mofoll Y=gt el Fate] A )
22 23 22 -go| Aot a8uy P43} PCBs(>
penta-CBs)«= 2 QAMA}O R ZA|S|AL 714 Ao
WIS P 17 thie] mop] 4o
AFE, e of7] % PCBse] Bofo R AR
L 7] FollA YA PCBsE Z2A 5k 1143}
PCBs7} 52 o %7 Hth o] 5, 2009).

4

lo rlo

§8 8 8 8§
>
f—
is
§ - H
[ I T A A
IS

| p—

Sangju Yeungju Sangju

(C) Ginseng

Fig. 2. HRGC-HRMS chromatogram of standard PCB77 and PCB81(A), and samples of soil(B) and ginseng(C).

(A) Standard (B) Soil

Sangju

Sangju
(C) Ginseng

Fig. 3. HRGC-HRMS chromatogram of standard PCB126(A), and samples of soil(B) and ginseng(C).
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(A) Standard (B) Soil

o
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Sangju
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PO T I L

EEENL

Yeungju Sangju

(C) Ginseng

Fig. 4. HRGC-HRMS chromatogram of standard PCB169(A), and samples of soil(B) and ginseng(C).

3.2, QIAk = co—planar PCBs

PCB77 + PCB81 & #41517] 917t G5k 45 ¢l
AHA =] A=ukE 12 Z12F Fig. 2(C)2F itk
PCB126-S £43517] 913t JFot A= 4k Fig.
3(C)F E3urh

o714 FFet % co-planar PCBs 9] =
575 (pgTEQ/R)4L> Table 3, 49} Zqrh
PCB77-& 959} AFE <14 W= 0.0008 pgTEQ/go]
itk PCB81Z= g9} Ab o4l = Z+7F 0.0104
peTEQ/g2} 0.0112 pgTEQ/ge] it ESHPCB1262
Bt A 4t 5 242 0.0585 pgTEQ/g®} 0.0579
peTEQ/g A== ]It: 12U PCB169+= 50} A+
EQfollA = HAEEHA =, QW SolA=
Fig. 4(C) A 2utE 13} o] =0} Aol 4] i
HEEA &Skt

=AU ol A A% 2 co-planar PCBs A5 H 11
g =3Ol non-ortho FEHS ATHH 2]=ofA
PCB772 0.0003 pgTEQ/g, PCBI126 0.0278
peTEQ/ge] 3=t PCB167S 4= =H3AHF &
2003). £ 5] A &= non-ortho co-planar PCBs7} &
HZ~0.06 peTEQ/gE % 5(2003) Hio} QA5
Hel= AE =k

FHH G52} A= Q4 3 non-ortho 43:-2] PCBs
ZSAFS 242} 0.0697 pgTEQ/g2} 0.0700 pgTEQ/g
o] ItKTable 3, 4). o= | 5(2003)°] F9L43]4

¥ HRGC/HRMSO] 2|3} 4]=

O] A}
Qe =}

% co-planar PCBs&

B8t 0.001 ~ 0.107 peTEQ/go|2hi 1 13}
weleh faptnh S S48 5 dioins 9
co-planar PCBs®] TEQS X113t £3lof w2 A&+
ol 4] 0.004 pgTEQ/ge| 3t} E3F th=oll A= 0.004
peTEQ/g, vl}3= 0.002 pgTEQ/g, U= 0.006 pgTEQ/g
2}ar Bargk up glek(o] 5 2005).

Sulufetel QlEol A dioxinge] Qloli sl &
ZHTDI)= 4 pgTEQ/kg * body weight/day © 2 A%
SkaL Q. o= 55kg 4321 7154 o dioxinFo] 1Y
A1 F)3]- 852 220 pgTEQ/kg * body weight/dayFlTh
(41, 2011; o] 5. 2006). 0|2} v 5FE} Ao} Ak
¢]4F 2= non-ortho co-planar PCBs 439 &34
0.06 ~ 0.07 peTEQ/g & oi$- ]efo] shesick. ket
A BEFFRA A AuliE= Q14 S non-ortho
co-planar PCBs 257 == oFASH A ALRE T

Table 2. Residual co-planar PCBs of non-ortho in soil and
ginseng on Yeungju

Congeners Soil Ginseng

(pgTEQ/g) (pgTEQ/g)
PCB 77 0.0007 0.0008
PCB 81 0.0113 0.0104
PCB 126 0.0907 0.0585
PCB 169 ND" ND
Total 0.1027 0.0697

1) Not detected



73 55 QU A2 % Co-planar PCBs©] H 993

Table 3. Residual co-planar PCBs of non-ortho in soil and
ginseng on Sangju

Congeners Soil Ginseng
(peTEQ/g) (peTEQ/g)
PCB 77 0.0009 0.0008
PCB 81 0.0108 0.0112
PCB 126 0.0944 0.0579
PCB 169 ND" ND
Total 0.1061 0.0700
1) Not detected

3.3. EYul QA = co—planar PCBs2| AlZtzty|

E ok} QJAF 2= co-planar PCBs &%= 0] Ay
A= Fe} Aol A 22t Fig. 59} Fig.63t At} &
Fat 214k % PCBs= - ARTAR™: 0.99)7F Let

o}

vt} o] $5(2009)L ALMES} ZJH|ESF % PCBsS
Z2A5HLT) AU BEOF 2 w0 0]3} okol
AHE Bkl sigleh 2 Atele EY F

PCBs 59} ¢4t 5 PCBsw= & A00A7F Uet
2009) 2119} 212 aHic).

F11} 914F 2= non-ortho co-planar PCBs
Z 55+ 217+ 0.1027 pgTEQ/g2} 0.0697 peTEQ/g
ojgleng, St 5 F TEQe EYY 67%= Y
% TEQ7} =3Uth sUsHA 2 B o &
non-ortho co-planar PCBs % TEQ”} Z}Z} 0.1061
peTEQ/g®e} 0.070 pgTEQ/goIRER, I & &
TEQ& =49 66% 31Tt o]et 2ol Fig. 59} 694
71&717F @k Aol A 224 0.65940.62 = LrERRL
t}

5T
%
Lo
\1Hﬂ£
o o

e} A ESF F PCBsE 578 0] 5(2009)
o] Hito| w2, AvpoAE BESF FollA] Hrk A
@223} PCBs( <tetra-CBs)7} A &5 3=t 24
910 A th7] & 7k 4 PCBs 9] X2k A vt
7] wjiZolok vt B AV ti7] ol ==
7] o] 3143} PCBs(>penta-CBs) 2] s%=7} 4
L ol s} ok At o= A vehdtiar
SFSITE wehA] 2 Atof A & 1451 PCBso|
4:3}= non-ortho co-planar PCBs”7} Q4R EOF
Tl =7t 2w A HE H A o= AlrEHE

APHA o= ot & ol ds B7HE S AR

o] A= AAFOIY BoRAgelA st 9]
o e QU] et 2212 © A3k
sfetel] Slallis AEAelA ARt Bash
ul, 1 A Bl tia BoPA @ Wast ol 1 a
oAl et ol i Q4 A ER eI
B} QU A RS AR EF F PCBss
o} Q14 % PCBsho] ATEAS FET 4= A
o). ol B F9| PCBsE HATEOR 14ke Al
317] HOE QAT % PCBs S o152 4 QLe02 <)
are] Al Aol 7|2 AR o g8 4 Tk
Azt

012
S 0.1
e} y = 0.6552x + 0.001
= R? = 0.9975
> 0.08 [
)
2
£ 006
@
2
5]
2004
I°]
F o002 |
oy . . . . . ,
o 0.02 0.04 0.06 0.08 0.1 0.12

TEQ in Soil (pg TEQ/g)

Fig. 5. Relationship of co-planar PCBs between soil and
ginseng on Yeungju.

0.12
3 o041

S y = 0.6274x + 0.0014
= R? = 0.9946
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=

0 0.02 0.04 0.06 0.08 0.1 0.12
TEQ in Soil (pg TEQ/Q)

Fig. 6. Relationship of co-planar PCBs between soil and
ginseng on Sangju.
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co-planar PCBs 2] 2742 HRGC/HRMS 0. 2 H.A
sto] /1ot ATk ket 2sket

A, PCB77-& JFe} AFESF & X% 0.0008
peTEQ/g2} 0.0009 pgTEQ/go]it}. PCB81:= =
o} AF=ESF 2= Z17F 0.0113 pgTEQ/gS} 0.0108
pgTEQ/go]9ith. T3 PCB126-2 0} AFREQF &
7}7¥ 0.0907 pgTEQ/g} 0.0944 peTEQ/g HZE|S]
t}. Z124 PCB169+= Fet A EY 2F A=
2] ot

=4, PCB772 F5F A ak 25 0
pgTEQ/go|Sith PCB81 &= Pt Al 4t 5 22t
0.0104 pgTEQ/g2} 0.0112 pgTEQ/go]¥lt). ESH
PCB126-2 5o} A5 Q14 5 7121 0.0585 peTEQ/g
2} 0.0579 peTEQ/g A=EE T I8y PCB169+=
4o} Ak A B AEE A el

AR, FFe} A ESF = non-ortho 4%2] PCBs
2 FAZS ZZF 01027 pgTEQ/gS 0.1061
pgTEQ/g o|9it. Jet A5 4k 5 PCBs T3
2F20.0697 pgTEQ/g2} 0.070 pgTEQ/gL.2 £ *}o]

A, EoFu} ¢lA4F 2 co-planar PCBsQ] HEE %
L o AbaA|(R® 0.998) 7 Vrebycl.

il 2

£ 0] AHgT AR 24 B
oefstin Y AW TY
BA=Y,

o2t

O =
o 29

g4, HA, olulel, A4e7, B9, H4eu], 714o],
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