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Abstract

The concentrations of polychlorinated biphenyls (PCBs) in air and plant were measured every other week at
Hankyong University located in Ansung, Kyoung—ki province from July to November of 1999. The predicted PCB
concentrations in air derived from measured Morus allba were compared with ambient measurement data. This
was necessary to test the possibility of using the two equations incorporating Riederer’s and Bacci’s bioconcentra-
tion factors (BCFs) based on the octanol —air partition coefficient (Ko,) to predict the air-plant equilibrium of PCBs.

Ratios of calculated to measured PCB concentrations in air were 2.4 (1.24~4.36), 2.7 (0.17~7.96) using
Riederer’s and Bacci’s equations, respectively. Regression analysis between PCBs calculated by Riederer’s
equation and PCBs directly measured in air, showed correlation (R*=0.90). However, slope of regression between
calculated and directly measured PCB concentrations was above 1. The results thus suggest that calculated PCBs
were overestimated comparing with direct measurements. Bio—monitoring using Morus allba may have possi-
bilities in predicting PCBs concentration in air with a further extension of air-plant equilibrium research.
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(4-chlorophenyls)—ethylene (DDE) ¥ polychlorinat-
ed dibenzo—p—dioxin/furan (PCDD/F)x= 7], A&,
#A 5 o8 dANANN AL HEHT UH
(Bobovmkova et al., 2000; Marco ef al., 1993). SOCs
o Y] & BEE 77te) SOCs AREe] B3
34 B4 (o, PR, 3719 AARY A=,
L3 )l o) ) 3 (revolatilization) @ XA

(deposition)?] #3+& E3] W7] = wxo] 3de
Zth o] 48 W] SOCse] ZEA g FAdAx o
AEAE oJFATIT A F9) o7 wWEds
(matrix)sl A&, £, 54 FelA 91 g2 &3
& o}7)AIZ)e}

o8 vEgA 2 AFL S0Cso dr]eh AlEZ

7%} (air—plant exchange)oﬂ g o438 ARE AF
| Zc} (Gareth et al., 1998). SOCs2] A &= o|EA
2 v geksln 2 F Bl E V1A
A ARl AEA AAe x29 4 3 =3
7] Foll 23t SOCse] FA/ZAA A2l 23
Al &g 23" 4 9l (Trapp and Matthies, 1997).
Trapp and Matthies (1997)= &9 Z PCDD/Fs2]
AEAHE B3 A Ee] A&:He Al UAH 2
ol Ag EokE Aslnt Eoke o ok
o A 53 ok =3k Romney ef al. (1963)
o] ®Fe] o3&y SOCs 33Ee] Algzel #AA
A&l oM FLQA= A Aol 100um
o[3}e] AAH & 71 SFEEC] AE o FF
F £ sig3 gkedoh 23y d7] 2o EXse
ZIA/ A SOCse] Alg=2e] #42 JAE A
9 AA/45AZF (dry/wet deposition) BrhE= 7] A Ak
AARe] Ao 223 Azgtyn X 13y (Bacci
et al., 1990a, b) =, SOCs2] o] 572 Al=e] e
Z B8 FYEE oF2 v d7] FoA AE
Ao AAZe] Az nz AlEYe AFH 29F
AL g9 FE= CIAA+ YA &gz
& 4 e (A" T 5, 2001). 13 BR AE2 7]
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g d7AkEe] o8] | 2= ¢leh Marco et
al. (1993)= =9 3% 9Xg Ulmol o=

=g o1kl 423 o712} SOCse) ) (par-
titioning) 434 3 A3} BCFs (bioconcentration
factors) 4] (BCF=LKo, L : 2] 8-2] A4 %, Ko [octa-
nol—air partition coefficient]) & AMY3stdEd 99
2oz 7] F SOCs9 F=F 33t A5
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o AXg A &AF 7S o443t YA} (Whatman
$47 mm glass fiber filter: GFF)3} 7} A} (polyuretane
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2 ¥AMAZA -26°Ce| JF el B B
o 43UF R F71% THE 247 6%k 3.4%0]
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=] YAt A A

& A0 2A4e7) Sl
2] & ¢F 10g3} Ak (hexane): o}H| & (acetone) (4: 1)
23tav) 100mlE 250ml Ao Y1 285 =
27104 242 4422 F F2Ae Seaas
#7 v, Al Ak o E(4: 1) E3H47) 100m]
2 7] 1A H $E3e $39¢ 9 F 3
] Z4 =2 (rortaevaporator: BUCHI jit, R—124)e] A
2~ 3miA BEsAT $5E At $HA 3
A=z 243k A 2 4545 AAT] At
A7l 23e FINAT A st RE A Al
2] 7} (acidified silica) 3 g, &4 Al 2|7} (activated silica
: Mercle jit, TA157134) 1.5g 3 Na,SOs (Dulksan jit,
GR grade)g dAHF 9L obg &4 30mlz FA
A& AT £ ANEE YT 94 15ml, HE2
Zogb(DCM): AA1:1)E 10ml ¥ DCM 35ml&
Z3e] AHz ERAZAG ALyt AHE FH9
Alge 33 FdeF7idA o 1m7ke] 5539
o =y Adejgt 29 B9 Fel= AlA HA ok
Al 9 2984 3 A=A GPC(gel permeation

chromotography) 2% © 2 A A4 3l ct.
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Table 1. GC/MSD operating parameters for PCBs analy-

sis.
Detector MSD
HP-5MS capillary column
Column (5% diphenyl & 95% dimethypolysiloxane)
length 30 m X 0.25 mm, film thickness 0.25 pm
Inlet Splitless
Aux temp. 300°C

Injection volume 1l

150°C for 2 min.

30°C/min. to 170°C

4°C/min. to 200 for 13 min.
4°C/min. to 268°C

70°C/min. to 320°C for 4.09 min

He (99.9999%)

45 min

Temp. program

Carrier gas

Total run time

Bio-Bead (Bio-RADjit, 152-2750)7} &x1%
GPC ZH-& A DCM(1: 1) EF-80)& A543
A8E £&2A7)1eH £&4 A 34mie A3 3
BBl 4£3HE Bioluz ¥z vz 106
mlE F3le SAFEE SR 2ml A=A 55
Bl keeper®. dodecane (Sigmajit, D~4259)2& 713}
o FFE RS 502 3 & GC/MSD (HPjit, HP-
5973)2 AT =3 9714w $£A42 Sox-
hletell A &AL DCM (9: 1) &£8+40] 250ml2 244]
7t E3 4AHGFR)s 714 (PUR)E ¥4 2319
ot 323 AEE AFESEV]E ol 43t 2~3
mi7tA| F&3tn A7 23 GPC AP & o4
3l AR & keepersA dodecane s 7lEhe]
Z Byg 50uz stgm GOMSDa BAMaledc
(= 1)

2.3 = g

PCBs®| H=#2E 98] AEF d7]oA 34
& A%, 349 2 E2A8e 434 AE A
Alstdet. W74 89 3|8 A2 57H2] PUFe)
PCBs §2]$] 4= (Cambridge Isotope Lab. Lot no. ID~
091)¢] PCB 28, 52, 101, 153, 138, 180 % 2095 100
WA spiking®t ¥ Almel WA ST ST 0
We Ade AE T 200 ek Al EA R
Z2AYHL A Bg 10g4 23] AHsted (n=7) AA
2] AL AA F 7 %35 PCB congenerse] MPD
(mean percent of difference)Z AFA sl =l
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Table 2. Recovery tests of air and plant using PCB isoto-

pes [%].

PCB congeners Air(n=5) Morus allba(n=6)
PCB 28 77.2£5.5 8121134
PCB 52 62.9+73 78.7+134
PCB 101 78.0+£9.2 91.9+14.7
PCB 153 100.8+£9.7 97.9+18.6
PCB 138 106.1+8.2 105.5+21.2
PCB 180 116.6+10.2 1105+19.5
PCB 209 116.0£13.4 103.2+19.3

PCB 28, 52, 110, 153, 149 ¥ 1382) MDP (R»= 7+
Z+ 10.7% (0.87), 9.8% (0.91), 7.4% (0.98), 12.2%
0.92), 13.9% (0.89) % 8.6% (0.9N=E FHEd =&
PCBs2] MPD7} 20% v|5He veldio] o3k A}
£ B¢l oy} R?= PCB 283} PCB 1499)A] thi
St}

PCBs®| mEAgo o A3y H7h 2z 2
39709) RA YA PCBse] A5 (R)E 0.9917
~1.0009] )33 AI}E vehfiglom, FuHdor
oJ Z-2] Lancaster University| ] '\ PCBs QA/QC
Protocole| A]:= 7} PCBs congeners® ZA A 45
0.985 o] A}o] = oo} gty 73t i+t PCBs9
72879 LOD (limit of detectionyt= A== 7
Z3A 2 159 A=t HA 2AIF 63] b5 2
A3 25 B0 x| Pdo] BFEIA 3w E
Fo4 ARSI LOD = AF+3x ZFAA). 1
Az AlE ZF PCB congeners LODY 0.94 (PCB
60)~2.49 pg/g DW (PCB 52)0]91%, ©]7] %¢] LOD
+ 0.011 (PCB 18)~0.124 pg/m* (PCB 52)%& }ehi
et

3. dn gl nE

3.1 tho|et 48§ & PCBs s

Grlsh AN FA HED 729 PCB
congeners?] FEEES 9 14 veplglen
T AP Al o)A 9] JikE Fol7] Il AleHw
(arithmetric mean) Tj Al 7]8}3F (geometric mean)<-
AHg-sledet. W7] & PCBE] A ¥ 5= (X/PCB)
= 9.3343.70 pg/m? (6.78~ 15.2 pg/m?) o] g} ©. 7]

FIH7RA A A 18d A4

PCB 28 (tri-CB)®] JF 5= 53712612 HY &
Xl ubH PCB 118 (penta—CB)¥: 0.08+0.53 pg/m®
2 F42%EE Jehiglh & PCBs 5= F A4A
o] Aol AAB= 718 22 PCB 28, 52, 87,
101, 118, 149 ¥ 153¢] Zt7k 57.6, 12.8, 6.5, 18.5,
08, 1.6 @ 23%2 1Jehfe] PCB 280 Ht 7| &
+ 29 7] F PCBse] AHWHHQl sxPx:
# 8-z} PCB congeners (< tetra—CBs)7} & =&
vjepd wbH 3782} PCB congeners (> penta—CBs,
PCB 101 A|9)= A28 2 =5 Helx g)v
o= ¢ AEEY Eu/3EH B4e AEE &
¢lv}. PCB 283} 52 18X} PCBs (> penta-CBs)
o v F7Iste] 10~20u) AAM AL 7|A4 3
Haz o7) Fo &A1 =3 K, (air-water parti-
tion coefficient)® TE-z} PCBs B} =7| uf i
FARGE 47 Feoz Bzl A4 Aot W) F
oM 9] AR vt A vehd Aoz Algd
o AE & 3 PCBs® (V]3hF 5=+ 3735+
221 pg/m® (112~717 pg/m) o]} & PCB 118¢] |
5= 115453 5py/m’E veld vid PCB 872
22.8+254pgm’z Hix e Jehigdeh 2y &
PCB congeners®] =R %= %2} PCBs(<tetra
-CBs)7} ¥ 459 Fx5 H W, 38z
PCBs (> penta~CBs, PCB 87 A ¢h)E vt & &
=8 WYtk &, 29 & PCB congeners™ x-8
Zx Clo] 7443 AlE9 A4 (lipid)gell %
FAHE ANAAY EAE vEE A & 3l
}. 2#) A 7z} PCB congeners®¥ K2 73 A& =
PCB congenersele] AratAde 33t Ast AaA S
(M7} 071 (p=0.0)= <353 ZAE Ho Clo] F
Agss ALY 54e wich 53 2 3
PCB 118¢] 7} & =% ®H A2 =Ad
PCB congeners & K,©] Ztel 7} & 2

4 9ok BE Kol octanole] AlE9] A& =
ehe Al AR Fhel”) WEel i 3
g d| Aol E 4 gleh vt o] A &ellA Ab
%% Kot AE F PCB congeners®] 4H3HA] o]
Fo& $E& Bl 7L octanole] AES AH F
g ubdsl Ade AgEe & o8 d7Ree]
AdE 8] A" Kox AE/47] & PCB con-
geners®] °|FEAE A AET Aoz A

o
Ak
=
i
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121— 300
*  Severe outlier
0 i O Mild outiier
8 75% £
& . 50% 2
%E § & ‘ 2% £ )
= - TH
= < -1 *
g 4 2
HiT | 8=
o} 2
T o= % : I ‘
o C—_El e S
2] -100
2% 5 87 101 118 149 153 8 52 87 101 "o 18
PCB congeners PCB congeners
Fig. 1. Distribution of PCBs in air (gas+particle) and plant.
Table 3. Concentration of PCB congeners in air (gas -+ particle) and plant.
Periods PCB concentrations (pg/m’ in air, pg/g dry weight in MA)
8.4 8.31 9.14 9.28 10.12 10.28 119
PCBs Arr MA Air MA Air MA Alr MA Air MA Air MA Air MA
28 538 <159V 926 391 956 <159 526 551 514 204 341 460 294 905
52 120 351 227 104 164 519 075 362 123 653 067 591 125  36.2
87 052 836 051 636 084 193 NA 328 NA? 282 NA 125 NA 273
101 0.85 129 123 <2.88 165 585 053 403 1.55 897 3.03 330 104 497
118 1.38 218 072 493  0.03 112 0.03 149 0.03 117 003 869 003 146
149 008 759 030 <229 0.8 435 010 533 018 784 010 402 0.17 233
153 0.07 141 045 <168 036 414 012 144 030 134 0.13 434 041 360
Total PCB  9.47 689 14.7 112 14.3 328 6.78 510 8.42 716 7.37 267 152 409
LOD : Limit of Detection, » N.A : Not Analyzed
3.2 PCBs2| th7|/AlE7te| UM #o] = congeners®] Huji: Ex}eFo] AL con-

3.2.1 PCBs2| [f7|/Al27te| H

7] & PCBs?] %% (Ca, pg/m>)e} A& =
PCBs %% (Cp, pg/g dry weight (DW))&] vl AlZ
g2 FUY 4+ AE F71FCp/Cag HAF 5 8
t} (Gareth er al., 1998). ¢] 4= (parameter)= PCBs
o] Oi7/A e B3 #AS Fodstr] g FXe
2 288k (Gareth et al., 1998). ¥ QT A} Cp/Ca
2] Aae d7jel AEAsN FUsHA HEH
PCB 7%2] congeners (PCB 28, 52, 87, 101, 118, 149,
153)e]l A-gstgiom 7 A3 &£ 4o el
otol| 4] ¢l F-8F ule} 7o) penta~CBs o]A}o2 Bz}

genersel| W3] Al B ZFo A AFFE] =ZA JEfwic)
d& E°| $%7]3 % PCB congeners’d A€} o
719 #3e) "ag Fr)e] ke PCB 282 A%
04~155m%gql w14\ PCB 1539] 7% 2.8~614
m¥/gz JEPGT. & ¥} PCB congeners Y453
Yolsh NEel FHel =ga] Adde e
oke] 37|17t ded Aoz add v e #%
o] PCB congeners’§ = wj7)e} A2 H¥H& Ik
S Az =T 4 Ao, oA A7) 9
exsh 4o FRmdel M A9 Aol
(Gareth et al., 1998). %2 AFAES-L SOCsS] t7)/
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429 o5& ALY K o454 YA
E Fofshs Zlo] -8-3lv . g3l o (Tremolada
et al., 1996; Marco et al., 1993; Bacci et al., 1990a).
E 3¢ vebd Koft2 448 &=olA Harner and
Bidleman (1996)¢] A|AI& g3t 24717 F 228
AL B3 AAR Feld (A ). & Aol 24}
g Kot =9 #§44 Pl 23717 & 228
B A Zrel7] w)Zo} Hamer$} Bildemane] 10°C
oAl AAE Fpell vl F o FANNE HED
T UE Floz Ao A = & A7
oA AR KoF& BHEF oz go] o
Harners} Bildeman®] 2k} w]awa}r) 913 3)#2A
& 83tgc} log[Cp/Cal¢} Harner2} Bildeman o)
10°CellA 3t Z+7+e] PCB congeners® logKo. 3t
2 B 7oA AT logKed] FAAE A )9
Al 3yl eSS A ()9 7187 # BHe 7
7} 1.09, —8.162 elst Hbd, 2] (3)e] A9 74t
1.102} -8.692 F 34 2% HAKF 7218 By
on 53] 7]1€7]x F Al ZF 1o ZAHA vEr
v} 712} AlgellA PCBs®) 3 Ayl &
= HAS 5T K@t 4= T8 Ka
&3t v AR A (p<0.0DE R 2xws)
o o3t Koghel Wb =x) gheh

log K..=AE log P°,+ B 1)

o] 7] 4], P°,: subcooled liquid vapor pressure,
Koa : octanol/air partitioning coefficient

A :slope, B: constant

5
g y = 1.093x - 81586
5 4 2
L R? = 08143
2 (@]
S 3
o
=
o
g ° o
©
& 1
(o))
o
0
80 85 90 95 100 105 110

Calculated Koa

Table 4. Log[Cp/Ca] of plant with log K. Data for select-
ed congeners.

logKo." logK,.?
Congeners (rlz:)n%é;p[/rgf/]g] atg10°C at 96g~ 26.6°C
(Harner et al.)  (This study)
28 1.15(—0.78 ~1.60) 8.76 8.35
52 1.47(0.66~1.73) 9.10 8.67
87 1.82(1.10~2.21) 9.96 9.59
101 1.69(0.37~2.18) 9.79 9.33
118 3.49(1.84~3.74) 10.7 10.2
149 2.59(0.89~2.98) 10.3 9.80
153 2.79(0.57~3.32) 10.5 10.0

D logKo, : [logCp/Ca) = 1.10{logKo] — 8.69
2 JogKoa : [logCp/Ca)=1.09[logKo.] - 8.16

3. 2. 2 BCFs (bioconcentration factors)E 0] 23t
ti7| & PCBs sk 0=

B 5+ $F3 B Fo)r] zAEl PCB congeners
¥ BCFs?] 75 vteldl A o]t} Fugacity model2-
Az @ A8/ ol e, AR U
70% 423}, 19% 27 9 5% 2-€k-g (octano) 2 F-
4ol glem, Sge Gy A2 IF =
(cuticle)Zol] &g} 2 AN A 2 F
S8 9 AAgee 77t 76% 3.4%32 Fugacity
modelsl A AN T 37 $ASLAt AH ez
octanol -air partition coefficient (Ky)+= 2] 8-t} 7o)
N S0Cssh Ze 244 gRe ol YA F
23 x7F @ 4 o} (Paterson et al., 1991). ¢4

oA AFE nis} Ze] HA7|7F F )9} A&
718] F3oll =23 Aelo]r] dFol] AEeA A
5
§ y =11005x - 86863
2 1 R = 0845
ok
[o]
o 3f
(o]
c
B
5 2 o0
a
O
2
(o)}
8
0
80 85 90 95 100 105 110
literal Koa

Fig. 2. Log plant-air partition coefficients (Cp/Ca) against log octanol-air partition coefficients (Ko.). calculated Koa

(this study), literal Koa (Harner and Bildeman, 1996).
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3} o] 3] Amsh &
Foll A =4l BCEsE w]aslsd o). BChs: 3}3hA
EAX K2 98 #F9-3+d (Bacci et al., 1990a),
Tremolada ef al. (1996)0] °od=2] we|X]Fer FA}L
3 PCB congeners logBCF= 6.35 (PCB 28)~
7.17 (PCB 153)0]¢] ©., Morosini et al. (1993)0] =
A& 1ogBCF:= 5.94 (PCB 28)~7.74 (PCB153)2 %
AHE ot B o 7oAl 2A1E logBCF: 6.65 (PCB
28)~8.49 (PCB 118)2 2]=tollA] ZALE logBCFel|
HlE ¥ $£HE Bolx glxd o] BCF AA 7t
2o 2% Fpoln B AFAME SAHNG F
o] 2= (9.6~266°C)F Ko A Al B3] BCFs
E 7T AAQ v o2 IR e AT
2x=A Kaghs AHG3te BCFsE F3 Zlo}7]
el ot B Kagtel 98 vepd Hez 3t
ok 28y 2 A #ZellM 2ARE logBCF
o] AY7ke thi zpel7) gleoevt 318z} PCB con-
geners A2 logBCFZte] Z27}3M= §-1)slg v

AlZollA] xAFE PCB congeners®] -E=]/3}erA
B o83t o]EX oz AAR W] F9 B
=9} AA 24 AzNge) AAE Hela] 9
3 Riederer (1995)%} Bacci et al. (1990a)o] ) A] &t
Al o] 43tk

&l

Table 5. Calculated bioconcentration factors for PCB
congeners this study and others.

logBCF logBCF

Calculated Calculated - 1cq  Calculated

by by . 3
by this work®
Tremolada Tremolada Morosini2 9.6~ 26.6°C

Congeners 8°C 25°CV

28 6.35 5.95 5.94 6.65

52 6.46 6.06 6.24 6.97

87 7.89

101 7.13 6.74 7.17 7.63

118 7.77 7.37 7.74 8.49

149 7.44 7.04 8.10

153 7.84 7.44 7.74 8.35
Mean 7.17% 6.77'% 6.77 7.70

13 Calculated through the equation, BCF = 0.022K,w/K.w (Bacci et al.,
1990)

2 Calculated through the equation, BCF = 0.022K../K. (Bacci et al.,
1990) by Morosini et al. (1993)

% Calculated mean of 6 congeners, except PCB 87, 1996

AEL o] 43 7] F PCBs $= A& 7k 271

Riederer’s equation
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Table 6. Calculated PCB concentration in air using
Reiderer’s and Bacci’s equations from concen-
tration in Morus allba and measured concen-
tration of the same PCB congeners in near sam-
pling site.

PCBs

Calculated and measured PCBs concentration (pg/m’)

Calculated  Calculated Measured CalMeas.  Cal/Meas.
(Riederer’s eq.) (Bacci's eq.) (Riederer’s eq.) (Bacci’s eq.)

PCB 28 17.3 1.21 5.85 2.96 0.21
PCB 52 5.61 0.48 1.29 4.36 0.37
PCB 87 0.87 0.81 0.62 1.40 1.30
PCB 101 3.37 0.47 2.75 1.23 0.17
PCB 118 0.66 176 0.32 2.06 5.50
PCB 149 0.36 1.26 0.16 2.28 7.96
PCB 153 0.74 0.74 0.26 2.84 2.84

Total PCB 289 6.73 11.3
mean 2.44 2.62

Conc.

Riederer 4}3} Bacci 2ldl] ¢}&l AAlE & PCB ¥ %
= 7Z}7} 28.9, 6.73 pg/m> 2.2 Riederer A]ol] 2]slA]
AAY & PCB 3 =7} Bacci Aol n]sf 434 =2
TEE Bgow, B Ay A5 F PCBY %
%9l 11.3pg/mell ¥]3] Riederer 4]-2 2.74] 2 &
£ 2o A2A0) ua) o) 7k W Bacei 4|
2 188 W2 TEE Mo ASHe] wE Ha¥
7} = ¢)v}. Tremolada ef al. (1996)o] <3=2] w£]A]
oM av}FYe] BCFE o435t A" &
PCB ¥ %= (15% congeners?] 3o} A&y ==
7}z 70,90pgm’ 2 A& Frol 139 5L =&
Hof AatAe] A&RE 2 Agsleict

738 32 Riederer 2] & Bacci A1 & o] £3}e] o=
2l PCB congeners® 7| =/A&0 7|55 v
(¢]3} cal./meas. ¥])¢} PCB congeners# 2. 25X 1.3
& 3lod AaE logK.d #FHAZ R Aol
Riederer 215} Bacci Aol 93] <239 37 PCB
congeners® cal./meas. ¥l 27t +2.44, —2.62=
Riederer A& A& 7|50 uvls] 244 3o
7} = ubd, Bacci 412 2.6v] #4H7F AeE 1y
o}, 22} Riederer Ao} 2]a) AAr¥ PCB con-
geners® cal./meas. ¥]¥= 1.23 (PCB 101)~4.36 (PCB
52)2 congenerd EFMA} 1.07¢0]¢l2v Bacci 4
o 2]3} ¥]x= 0.17(PCB 101)~7.96 (PCB 1492 =
Z¥x}7F 3.042 JERG Riederer Alo) H|3] A&
252 W3 €471 A 7] 3 PCB congeners’d

Bz 7| BnAHR A 189 A 45

PCB concentration in air

100
-03 2 10T NI
28 ° A
g < [ ] ® D.
£ ®
=17
53 A
sg | B B
8 o 01

o

80 85 90 95 100 105 110

Calculated Log Koa

Fig. 3. Octanol-air coefficient (K,a) versus the ratio
between PCB concentration in air calculated from
the Morus allba results and PCB concentration
measured in air [® : Riederer equation, A : Bacci
equation ].
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Fig. 4. Correlation analysis of calculated using Riederer’s
equation and measured PCB concentrations in
air.
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