Annex B

COMPARISON OF PHYSICAL-CHEMICAL PROPERTIES AND DEGRADATION RATES OF PCB-28 AND
PCB-180 BETWEEN INDIVIDUAL MODELS

Table B.1. “Reference data sets’ of physical-chemical properties and degradation rates of PCB-28 and PCB-180*

Description chlégerlcal\l Vagg;-mo Comments Reference

Airlwater Henry's law constant, Ky (Pa-m*mol)
Temperature dependent: Ho (To), 9.46E+00 1 98E+00 Coefficients are recalculated from the following temperature dependence: Li et al., 2003
H =Ho exp (-ax (1/T - 1/To)) Pa-m*/mol ’ ) logH = logH(25°C) - (AU + R - 298.15)/(In(10) - R) = (1/T - 1/ 298.15)
where T - temperature (K), Ho is the where: T - temperature; R - Universal Gas Constant;
value at_ the reference temperature Ty, a 6588.7 7947.9 AU, - internal energy of phase transfer, kJ/mol (PCB-28: 52.3; PCB-180: 63.6).
and ay is a parameter of temperature " : : H(25°C) - Henry 's law constant at 25°C, Pa-m*/mol (PCB-28: 30.5; PCB-180: 8.13).
dependence.
Air/water partition coefficient, K.y (dimensionless)
Temperature dependent: Kw (To), 4.02E-03 8.42E-04 Coefficients are recalculated from the following temperature dependence: Li et al., 2003
K =pK0 exp ( F-)a (1/:|. - 1/To)) dimensionless ekT T log Kaw = 10gKaw (25 °C)- AUL/(In(10) - R) - (1/T - 1/ 298.15)
w?1were Ta:Ntem eratﬁ:ve (K), K° Ois the where: T - temperature; R - Universal Gas Constant;
value at the reFf)erence tem,per:;ure T AU, - internal energy of phase transfer, kJ/mol (PCB-28: 52.3; PCB-180: 63.6).
and agaw is @ parameter of temperzgiure Axaw 6290.6 7649.7 Kaw(25°C) - dimensionless air/water partition coefficient at 25°C, estimated from:
dependence. Kaw(25°C) = H(25 °C)/(R - 298.15)
Subcooled liquid vapour pressure, po (Pa)
Temperature dependent: o Coefficients are recalculated from the following temperature dependence: Li et al., 2003
Por = P’ €xp (- ap(1/T - 1/Ty)) P o (To), 5.24E-03 1.51E-05 | 1ogp, = logpe (25 °C) - (AU, + R - 298.15)/(In(10) - R) - (1/T - 1/ 298.15)
where T - temperature (K), p’ is the value where: T - temperature; R - Universal Gas Constant;
at the reference temperature Ty, a AU, - internal energy of phase transfer, kJ/mol (PCB-28: 74.2; PCB-180:89.6).
and a, is a parameter of temperature p 9222.9 110752 1 b (25°C) - vapour pressure at 25°C, Pa (PCB-28: 2.70E-2; PCB-180:1.08E-4).
dependence.
Octanol/water partition coefficient, K., (dimensionless)

) K %w (To), Coefficients are recalculated from the following temperature dependence: Li et al., 2003
Trfmgeé%‘t“;isezge”?f;}t-_ ) dimensionless |  8-09E+05 2.70B+07 1 155K, = 10gKaw (25 °C) - AUow /(In(10) - R) - (1/T - 1/ 298.15)
wilwere Tofvtem e:;;vure K) K% is the where: T - temperature; R - Universal Gas Constant;
value at the ref?erence temp‘)er;twure T AU, - internal energy of phase transfer, kJ/mol (PCB-28: -26.3 ; PCB-180: -29.1).
and akew is @ parameter of temperegiure Akow 3163.3 3500.1 Kow (25°C) - octanol/water partition coefficient at 25 °C, dimensionless

ow

dependence. (PCB-28: 4.61E+5; PCB-180:1.45E+7)
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Numerical values

Description PCB-28 [~ PCB-180 Comments Reference
Octanol/air partition coefficient, Ko, (dimensionless)
K%a (To), Coefficients are recalculated from the following temperature dependence:
T . ; h 3.77E+08 1.06E+11 _ 0
emperature dependent: dimensionless logKoa = 10gKoa(25 "C) - AUoo/(In(10) - R) - (1/T - 1/ 298.15)
Koa = K%a €XP (akoa(1/T - 1/To)) where: T - temperature; R - Universal Gas Constant;
where T - temperature (K), K o, is the value AUq, - internal energy of phase transfer, kd/mol SPCB-ZS: -78.5; PCB-180: -92.8). | Lietal., 2003
at the reference temperature Ty, and axoa is Akoa 9441.9 11161.9 Koa(25 °C) - octanol/air partition coefficient at 25°C, dimensionless
a parameter of temperature dependence. (PCB-28: 7.05E+7; PCB-180:1.46E+10);
Organic carbon/water partition coefficient, K, (dimensionless)
) . regc 0.41 0.41 Koc is calculated from Kow , where Kow is the temperature dependent octanol-
Regression reation: water partition coefficient
Kec = regc Kon® b ] ] p Karikhoff, 1981
where regc and b are regression coefficients
Water solubility, Sy, (mol/m®)
Values are calculated for T = 283.15 with the help of the following temperature
Sw (T), dependence:
mol/m’ log Swi = logSwi(25°C) - AUy /(In(10) - R) - (1/T - 1/ 298.15) Lietal. 2003
Temperature independent 5.53E-04 7.57E-06 where: R - Universal Gas Constant; retal,
AUy - internal energy of phase transfer, kJ/mol (PCB-28: 22.0; PCB-180: 26.0).
Swi(25°C) - water solubility, mol/m® at 25°C (PCB-28: 8.85E-4; PCB-180:1.32E-5).
Degradation rate constants, kq (1/s)
Degradation rate constant in the air is conversed from half-life values,
Degradation in atmosphere: Kair (T), h (PCB-28: 550; PCB-180: 5500): Mackay et al,
Temperature independent 1/s 3.50E-07 3.50E-08 ka = 0.693/ 11, 1992
where Ky is the first-order rate constant (3'1) and ty, is the half-life (s).
Degradation rate constant in soil is conversed from half-life values
Degradation in soil: Ksoit (T), ] ] (PCB-28:55000; PCB-180: 55000): Mackay et al,
Temperature independent 1/s 3.50E-09 3.50E-09 kg = 0.693/ ty2 1992
where kyq is the first-order rate constant (s”) and ty,is the half-life (s).
Degradation rate constant in water is conversed from half-life values
Degradation in water: Kwater (T), ) ) (PCB-28: 17000; PCB-180: 55000): Mackay et al,
Temperature independent 1/s 1.138-08 3.50E-09 kq = 0.693/ t1/2 1992
where Ky is the first-order rate constant (3'1) and t1/2 is the half-life (s).
Degradation rate constant in sediment is conversed from half-life values
Degradation in sediment: Ksea (T), ] ] (PCB-28: 55000; PCB-180: 55000): Mackay et al,
Temperature independent 1/s 3.50E-09 3.50E-09 kg = 0.693/ ty2 1992
where kq is the first-order rate constant (s”) and ty,is the half-life (s).

* - for the sake of comparability, the base values and coefficients of temperature dependences of the considered parameters are given here for the temperature 283.15 K (To) and the way they were recalculated from
original dependencies is specified in the field "Comments".
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Table B.2. The Henry’s law constant and the air/water partition coefficient of PCBs (data sets of the participating POP models)*

Model Description Numerical values Comments Reference
P PCB-28 | PCB-180
) Ho, Coefficient ay of the exponential equation are recalculated from the
Temperature dependent: Pa-m*mol B 2.53E-01 coefficient of the following temperature dependence:
H =Hqexp (-an (1/T - 1/Ty)) _ (- 3416 (1/T - 1/To))
CAM/POPs where T - temperature (K), Hy is the value at the A - 7865.6 H't_h ?r?ﬂr: Io of the following f la: = In(10). 3416 Achman, Hornbucle,
reference temperature Ty, and a is a parameter of wi € help ot the Toflowing tormula: aq = n(10). ’ . Eisenreich [1993]
It was obtained from the following temperature dependence:
temperature dependence. To. K - 283.15 Opary_
Temperature dependent: Kyy=H/(R:T) o log(H/H (25°C))= slop (1/T - 1/ 298)
H(25°C) - Henry 's law constant at 25°C, Pa-m*/mol (PCB-180: 1.01)
Temperature dependent: Ho,
H = Ho exp ( - au (1/T - 1/To)) Pa.m? mol | -46E+00] 1.98E+00 ) )
SimpleBox where T - temperature (K), Ho is the value at the a 65887 | 79479 Same to the “reference data set Li et al., 2003
reference temperature Ty, and ay is a parameter
of temperature dependence. To, K 283.15 283.15
. . H Calculated as H = Vapour Pressure (Pa) / Water Solubility (mol/m°)
H is temperature independent. Pa-mmol 30.5 8.18 at 25°C
EVN-BETR Temperature dependent: Kaw, dimen- At 10°C, calculated as:
and Kaw = K €Xp (- akau(1/T - 1/T0)) sionless | +02E-03| 8.48E-04 | (To) =10 9@ . g, Li et al., 2003
UK-MODEL | where T - temperature (K), K%, is the value at the a 7553.5 7553.5 a=exp[(AHvwp/R) - (1/To-1/T)].
reference temperature Ty, and axay is @ parameter Kaw . : AH,4, = 62.8 KJ/mol: Enthalpy of vaporisation (from water to air)
of temperature dependence. To, °K 283.15 Here axaw= AHvap / R
. K, dimen- Kaw(T) = Kaw(Trer) €xp(dHkaw /R (1/Tef - 1/T)) (dimensionless)
lem_peKroatuer}is?pznde(r;t/.T 1/To)) sionless 4.63E-03| 1.83E-03 T = temperature (283.15 K); T, = reference temperature (298.15 K)
aw — aw - dKaw - - ’ H H .
CliMoChem | where T - temperature (K), K’ is the value at the Akaw 5680 8910 gé"éTz’esf) ; 2?2'?2 S Ec\;vBc;)g(s;agn;gtETéef (dimensionless): Beyer et al., 2002
;ﬁfg;’]”‘;‘i;fur:‘;’z;atg:‘ed;‘;énd Aaw IS @ parameter K 283,15 dHiaw = phase transfer enthalpy (J/mol): PCB 28: 47200; PCB 180:74100
P P ) o ) R = universal gas constant (8.3145 J/mol-K)
Temperature dependent: K%, dimen-
Kaw = Ky €XP (- Aca (1/7T = 1/T5) sionless | +03E03| 1.83E-03 | o83 15) = K, (298.15) exp (-axay (1/T - 1/To),
DEHM-POP | where T - temperature (K), K’ is the value at the Akaw 5680 8917 where K (298.15) = 1.27E-2, 8.92E-3 for PCB 28 and 180 respectively| Beyer at al., 2002
reference temperature Ty, and axay is @ parameter T. K 283.15
of temperature dependence. 0 )
Temperature dependent: Ho, 7 642 2388 Coefficients of the exponential equation are recalculated from the
H=Hqexp (-an (1/T - 1/Ty)) Pa-m*/mol ) ’ standard form of temperature dependence: logH = -A/T(K) + B
where T - temperature (K), Ho is the value at the 7430 8575 with the help of the following formulas:
reference temperature To, and ay is a parameter an ay = In(10)- A; Ho = 10 A8
MSCE-POP of temperature dependence. where A = AH,, /2.303R: Burkhard et al., 1985
Temperature dependent: B = logHzes+ AHy /2.303R(298). Dunnivant et al., 1992
Kaw=H/(R-T) where Hagg is Henry's law constant (Pa-m*/mol) at 25°C
To K 28315 28315 (PCB-28: 28.58; PCB-180: 10.74);
AHy is the enthalpy of volatilization from water, kJ/mol
(PCB-28: 61.8: PCB-180: 71.3)

* - for the sake of comparability, the base values and coefficients of temperature dependences of the considered parameters are given here at the temperature 283.15 K (To) and the way they were recalculated from
original dependencies is specified in the field "Comments".
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Fig. B.1. Comparison of temperature dependencies of Henry’s law constant (H, Pa-m®mol) and air/water partition coefficient (Ka,, dimensionless) of PCB-28.
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Fig. B. 2. Comparison of temperature dependencies of Henry’s law constant (H, Pa-m3/mol) and air/water partition coefficient (Kaw, dimensionless) of PCB-180.
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Table B.3. Absolute values and statistical parameters of Henry’s law constant (H, Pa-m3/mol) and air/water partition coefficient (Kaw, dimensionless) of PCB-28 for three arbitrary temperatures (-
10°C, 10°C and 25°C) and coefficients of temperature dependencies

H, Pa-m3/mol Kaw, dimensionless

10°C 10°C 25°C aH 10°C 10°C 25°C aKaw
SimpleBox 161E+00 | 9.46E+00 |  3.05E+01 65887 | 7.43E-04 | 402E-03 | 123E02 | 62906
e 2" | 3.05E+01 | 3.05E+01 | 3.05E+01 - 520E-04 | 402E-03 | 154E-02 | 75535
CliMoChem | 2.21E+00 | 1.09E+01 |  3.15E+01 - 101E:03 | 4.63E-03 | 127E-02 | 5680
DEHM-POP | 221E+00 | 1.09E+01 |  3.15E+01 - 101E:03 | 463E-03 | 1.27E-02 | 5680
MSCE-POP | 1.04E+00 | 7.64E+00 |  2.86E+01 7430 | 4.75E-04 | 3.25E-03 | 1.15E-02 -
eference 161E+00 | 9.46E+00 |  3.05E+01 65887 | 7.43E-04 | 402E-03 | 123E-02 | 62906
min 104E+00 | 7.64E+00 | _ 2.86E+01 65887 | 4.75E.04 | 32503 | 115602 | 5680.0
max 3.05E+01 | 3.05E+01 |  3.15E+01 74300 | 1.01E-03 | 463E-03 | 1.54E-02 | 75535
arith. mean 6.53E+00 | 1.31E+01 |  3.05E+01 6869.1 | 7.51E:04 | 4.09E-03 | 1.28E-02 | 6298.9
median 1.91E+00 | 1.02E+01 |  3.05E+01 6588.7 | 743E-:04 | 402E-03 | 1.25E-02 | 6290.6
geom. mean | 2.72E+00 | 1.16E+01 |  3.05E+01 6858.0 | 7.20E-04 | 4.07E-03 | 1.28E-02 | 6263.9
max/min 212" 1/4* 1 1.1 2 1 1 13

* - the first value is calculated without the temperature independent value of H (EVN-BETR and UK-MODEL), the second value is calculated taking it into account.

Table B.4. Absolute values and statistical parameters of Henry’s law constant (H, Pa-m®mol) and air/water partition coefficient (K., dimensionless) of PCB-180 for three
arbitrary temperatures (-10 <C, 10 <€ and 25 <C) and coefficients of temperature dependencies

H, Pa-m*/mol Kaw, dimensionless

-10°C 10°C 25°C ay -10°C 10°C 25°C Akaw
CAM/POPs 3.06E-02 2.53E-01 1.02E+00 7865.6 1.40E-05 1.07E-04 4.13E-04 -
SimpleBox 2.35E-01 | 1.98E+00 8.13E+00 7947.9 1.08E-04 8.42E-04 3.28E-03 | 7649.7
EVN-BETR and ) 7553 5
UK-MODEL 8.18E+00 | 8.18E+00 8.18E+00 1.12E-04 8.48E-04 3.25E-03 )
CliMoChem 3.66E-01 | 4.31E+00 2.21E+01 - 1.67E-04 1.83E-03 8.91E-03* | 8910*
DEHM-POP 3.66E-01 | 4.31E+00 2.21E+01 - 1.67E-04 1.83E-03 8.92E-03* | 8917*
MSCE-POP 2.39E-01 | 2.39E+00 1.10E+01 8575 1.09E-04 1.01E-03 4.42E-03 -
“Reference
data set’ 7947.9 7649.7

2.35E-01 | 1.98E+00 8.13E+00 1.08E-04 8.42E-04 3.28E-03

min 3.06E-02 2.53E-01 1.02E+00 7865.6 1.40E-05 1.07E-04 413E-04 | 7553.5
max 8.18E+00 | 8.18E+00 2.21E+01 8575.0 1.67E-04 1.83E-03 8.92E-03 | 8917.0
arith. mean 1.38E+00 | 3.34E+00 1.15E+01 8084.1 1.12E-04 1.04E-03 4.64E-03 | 8136.0
median 2.39E-01 | 2.39E+00 8.18E+00 7947.9 1.09E-04 8.48E-04 3.28E-03 | 7649.7
geom. mean 3.32E-01 | 2.32E+00 8.40E+00 8079.2 9.20E-05 8.05E-04 3.38E-03 | 8111.6
max/min 12/267*** 17/32*** 22[22*** 1.1 12 17 22 1.2

*- difference in absolute values obtained from identical temperature dependencies can be explained by accuracy of coefficient recalculation.
*** _ the first value is calculated without the temperature independent value of H (EVN-BETR and UK-MODEL), the second value is calculated taking it into account.
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Table B.5. The subcooled liquid vapour pressure of PCBs (data sets of the participating POP models)*

- Numerical values Reference
Model Description PCB-28 PCB-180 Comments
Temperature dependent: pool Coefficients of the exponential equation are recalculated from
Poi = p o exp (- ap(1/T - 1/To)) Pa - 1.67E-05 | the standard form of temperature dependence:
where T - temperature (K), p° is the value at the Po = 10 ™T+9)
reference temperature Ty, ap - 11610 where T - temperature (°K);
CAM/POPs and a, is a parameter of temperature dependence. m =-5042 - parameter of temperature dependence, and Harner et al., 1996;
b =13.03 - parameter depended on molecular weight. Falconer et al., 1995
It was obtained from the following original equation:
To K - 283.15 log(pa) = -Q/(2.303RT) +b
where: T - temperature; R - Universal Gas Constant;
Q - the heat of vaporisation (kJ/mol)
Temperature dependent: 0
PoL = pOOL exp ( - ap(‘]/T - 1/T0)) p OL,Pa 5.24E-03 1.51E-05
where T - temperature (K), p°oL is the value at the
SimpleBox reference temperature T, a, 92229 | 110752 | Sametothereference data set Lietal., 2003
and a, is a parameter of temperature dependence.
To K 283.15 283.15
EX’_"M%EDTS_"”" Temperature independent: Pou | 270E-02 | 1.08E-04 | T=25%C Li et al., 2003
p;OL, 6.43E-03 1 67E-05 Coefficients of the exponential equation are re.calculated from
a the standard form of temperature dependence:
Temp%rature dependent: ap 9383 11610 Iog po (Pa) = -A/T(K) + B _
Poi = P o €XpP (- ap(1/T - 1/Ty)) with the help of the following formulas: Falconer and
MSCE-POP where T - temperature (K), pom is the value at the a, = In(10)- A, -
B A(-ATo+B) Bidleman, 1994
reference temperature T, pa=10
and a, is a parameter of temperature dependence. To K 283.15 283.15 where; A = 4075 and 5072 for PCB-28 and PCB-180
respectively;

B = 12.20 and 13.03 for PCB-28 and PCB-180 respectively

* - for the sake of comparability, the base values and coefficients of temperature dependences of the considered parameters are given here at the temperature 283.15 K (To) and the way they were recalculated from
original dependencies is specified in the field "Comments".
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Fig. B.3. Comparison of temperature dependencies of subcooled liquid vapour pressure of PCB-28 used in data sets of the participating POP models and in “reference data
set”

——— CAM/POPs EVN-BETR/UK-MODEL ~=——— MSCE-POP === Reference dataset (SimpleBox)
0.00T3
0.0011 /
00009 -
o
& 0.0007 4

0.0005 /
0.0003
0.0001 1 // /

— v - - . .

-0.0001-10 =5 €} 5 16 15 20 25 30T.C

Fig. B.4. Comparison of temperature dependencies of subcooled liquid vapour pressure of PCB-180 used in data sets of the participating POP models and in “reference
data set”
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Table B.6. Absolute values, coefficients of temperature dependence and statistical parameters of subcooled liquid vapour pressure of PCB-28 for three arbitrary

temperatures (-10 C, 10 <C and 25 <)

Po, Pa a
-10°C 10°C 25°C P
SimpleBox 4.41E-04 5.24E-03 2.70E-02 9222.9
EVN-BETR/UK-MODEL 2.70E-02 2.70E-02 2.70E-02 -
MSCE-POP 5.18E-04 6.43E-03 3.41E-02 9383
Reference data set 4.41E-04 5.24E-03 2.70E-02 9222.9
min 4.41E-04 5.24E-03 2.70E-02 9222.9
max 2.70E-02 2.70E-02 3.41E-02 9383.0
arith. mean 7.10E-03 1.10E-02 2.88E-02 9276.3
median 4.79E-04 5.84E-03 2.70E-02 9222.9
geom. mean 1.28E-03 8.31E-03 2.86E-02 9276.0
max/min 1.2/61.3* 1.2/5.2* 1.3 1.02

* - the first value is calculated without the temperature independent value of pg. (EVN-BETR and UK-MODEL), the second value is calculated taking it into account

Table B.7. Absolute values, coefficients of temperature dependence and statistical parameters of subcooled liquid vapour pressure of PCB-180 for three arbitrary

temperatures (-10 <C, 10<C and 25 <C)

po, Pa

10°C 10°C 25°C i
CAM/POPs 7.40E-07 1.67E-05 1.31E-04 11610
SimpleBox 7.73E-07 1.51E-05 1.08E-04 11075.2
EVN-BETR/UK-MODEL 1.08E-04 1.08E-04 1.08E-04 -
MSCE-POP 5.07E-06 9.69E-05 6.84E-04 11610
Reference data set 7.73E-07 1.51E-05 1.08E-04 11075.2
min 7.40E-07 1.51E-05 1.08E-04 11075.2
max 1.08E-04 1.08E-04 6.84E-04 11610.0
arith. mean 2.31E-05 5.04E-05 2.28E-04 11342.6
median 7.73E-07 1.67E-05 1.08E-04 11342.6
geom. mean 3.00E-06 3.31E-05 1.62E-04 11339.4
max/min 6.8/145.9* 6.4/7.2* 6.3 1.05

* - the first value is calculated without the temperature independent value of pg. (EVN-BETR and UK-MODEL), the second value is calculated taking it into account
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Table B.8. The octanol/water partition coefficient of PCBs (data sets of the participating POP models)*

e Numerical values Reference
Model Description PCB-28 PCB-180 Comments
Temperature dependent: - -
Kow = Koa - H/IRT .
CAM/POPs where T - temperature (K); R - Universal Gas Constant; ;jl'hese valugs are calculated with the help of temperature This study
H - Henry’s law constant; K,, - Octanol/air partition ependencies of H and Ko,
oa
coefficient (dimensionless)
Temperature dependent: K w (To),
Kow = Kow €XP (Akow(1/T - 1/T)) dimen- | 8.09E+05 2.70E+07
where T - temperature (K), K’wis the value at the sionless s to the “ref dat v
SimpleBox reference temperature T, a 3163.3 3500.1 ame to the ‘reterence data se Lietal., 2003
and akow is a parameter of temperature dependence. Kow ) )
To, K 283.15 283.15
Temperature dependent: Kou, For 10°C, calculated as
1pere p : dimen- | 8.02E+05 2.69E+07 Kow (To) =10 99K . 5
EVN-BETR | Kou = K'ow€XP (axou(1/T - 1/Tg)) sionless = exp[(AHa / R) - (1/To - 1/T
and where T - temperature (K), K is the value at the 37405 7405 ZH ex_p[(31 150;0/ ) I( 0 )1 Li et al., 2003
UK-MODEL | reference temperature T, Bon : : E sﬁ‘ I_ )  sol mo r |
and ak,w is a parameter of temperature dependence. To, K 283.15 283.15 nt .a Py o _SO ution (from octanwol to water)
Here: axow=AHso / R
K ows Kow (T) = Kow (Trer) €Xp((dHKow/R)Y(1/Tret - 1/T))
dimen- | 9.41E+05 1.84E+07 dimensionless
Temperature dependent: sionless T = temperature (283.15 K);
Kow = Kow €Xp (akow (1/T - 1/Tp)) Aow 3415.7 994.6 Tt = reference temperature (298.15 K) Beyer et al., 2002
CliMoChem where T - temperature (K), K%, is the value at the Kow (Trer) = Octanol/water partition coefficient at T
reference temperature Ty, PCB 28: 5.13E+5; PCB 180: 1.54E+7
and ak,w is a parameter of temperature dependence (-dH/R) To. K 283.15 283.15 dHK,w = phase transfer enthalpy (J/mol)
PCB 28: -28400; PCB 180: -8270
R = universal gas constant (8.3145 J/mol-K)
Temperature dependent: K ow, Kow (283.15) = K, (298.15) exp( aKow (1/T - 1/Ty),
Kow = Kow €XP (akow (1/T - 1/To)) dimen- | 9.41E+05 1.84E+07 where K%, (298.15) = 5.13E+5;
where T - temperature (K), K%y is the value at the sionless 1.54E+7 for PCB-28 and 180 respectively;
DEHM-POP reference temperature T, aKqy = dHK /R B t al.. 2002
and ak.w is a parameter of temperature dependence (-dH/R) ~ 3kow 3414.5 994.6 dHK,y = phase transfer enthalpy (J/mol) eyeretal,
PCB 28: -28400; PCB 180: -8270
To, K 283.15 283.15 R = universal gas constant (8.3145 J/mol-K)
Kow, PCB-28: log Kow = 5.8 Mackay et al., 1992;
MSCE-POP Temperature independent dimen- 6.31E+5 2.29E+7 Hawker and Connell,
sionless PCB-180: log Koy = 7.36 1988

* - for the sake of comparability, the base values and coefficients of temperature dependences of the considered parameters are given here for the temperature 283.15 K (To) and the way they were recalculated from
original dependencies is specified in the field "Comments".

97




——ClimoChem EVN-BETR/UK-MODEL

——MSCE-POP - Reference dataset(SimpleBox)
DEHM-POP

7.0
2
[e]
X
o5
o
-

5.0 T T T T T T T c

-10 -5 0 5 10 15 20 25 30

Fig. B.5. Comparison of temperature dependencies of logK,,, of PCB-28 used in the models and in “reference data set”
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Fig. B.6. Comparison of temperature dependencies of logK,,, of PCB-180 used in the models and in “reference data set”
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Table B.9. Absolute values, coefficients of temperature dependence and statistical parameters of octanol/water partition coefficient of PCB-28 for ttree arbitrary
temperatures (-10 <, 10 € and 25 C)

KDW

10°C 10°C 25°C Ao
SimpleBox 1.89E+06 8.09E+05 4.61E+05 3163.3
EVN-BETR/UK-MODEL 2.19E+06 8.02E+05 4.13E+05 3740.5
CliMoChem 2.35E+06 9.41E+05 5.13E+05 3415.7*
DEHM-POP 2.35E+06 9.41E+05 5.13E+05 3414.5*
MSCE-POP 6.31E+05 6.31E+05 6.31E+05 -
Reference data set 1.89E+06 8.09E+05 4.61E+05 3163.3
min 6.31E+05 6.31E+05 4.13E+05 3163.3
max 2.35E+06 9.41E+05 6.31E+05 3740.5
arith. mean 1.88E+06 8.25E+05 5.06E+05 3433.5
median 2.19E+06 8.09E+05 5.13E+05 3415.1
geom. mean 1.71E+06 8.16E+05 5.01E+05 3427.4
max/min 1.2/3.7** 1.2/1.5** 1.2/1.5** 1.2

* - difference in absolute values obtained for identical temperature dependencies can be explained by accuracy of coefficient recalculation;
** _ the first value is calculated without the temperature independent value of Kow (MSCE-POP), the second value is calculated taking it into account

Table B.10. Absolute values, coefficients of temperature dependence and statistical parameters of octanol/water partition coefficient of PCB-180 for three arbitrary
temperatures (-10 <C,10 < and 25 <)

Kow a

-10°C 10°C 25°C Kow
CAM/POPs 5.11E+07 2.12E+07 1.20E+07 -
SimpleBox 6.91E+07 2.70E+07 1.45E+07 3500.1*
EVN-BETR/UK-MODEL 7.34E+07 2.69E+07 1.38E+07 3740.5*
CliMoChem 2.40E+07 1.84E+07 1.54E+07 994.6
DEHM-POP 2.40E+07 1.84E+07 1.54E+07 994.6
MSCE-POP 2.29E+07 2.29E+07 2.29E+07 -
Reference data set 6.91E+07 2.70E+07 1.45E+07 3500.1*
min 2.29E+07 1.84E+07 1.20E+07 994.6
max 7.34E+07 2.70E+07 2.29E+07 3740.5
arith. mean 4.27E+07 2.27E+07 1.64E+07 2307.5
median 2.40E+07 2.29E+07 1.54E+07 2247 .4
geom. mean 3.68E+07 2.24E+07 1.61E+07 1897.0
max/min 3.1/3.2** 1.5/1.5** 1.3/1.9** 3.8

* - difference in absolute values obtained from identical temperature dependencies can be explained by accuracy of coefficient recalculation
** _ the first value is calculated without the temperature independent value of Kow (MSCE-POP), the second value is calculated taking it into account
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Table B.11. The octanol/air partition coefficient of PCBs (data sets of the participating POP models)*

Numerical values

Comments

Model Description PCB-28 PCB-180 Reference
Tempera(t;JTr?bt):iependent: a _ -529-19.25 logP _
CAM/POPs Koa = 10 These valu(_es are calculated with the help of temperature Harner et al,
where T - temperature; b _ 8.2995-0.95 logP dependencies of po 1996; 1998
P - liquid vapour pressure p, (Pa) .
Temperature dependent: Ka (To),
Koa = K02 €Xp (akoa(1/T - 1/To)) dimensi(onl)ess 3.77E+08 1.06E+11
where T - temperature (K), Same to the “reference data set”
SimpleBox | K’ais the value at the reference temperature Ty, 8koa 9441.9 LA Lietal., 2003
and axoa is @ parameter of temperature
dependence. To, K 283.15 283.15
K’ea (To),
EXJ\I_BETR Temperature dependent: dimensionless| 1-99E+08 3.18E+10 At 10°C, caloulated as Kug = Koy / Kay
UK-MODEL To, K 283.15 283.15
Temperature dependent: 0 15) =K%, . ol - ,
Koa = K'aa €XP (axea(1/T - 1/T9)) g T0h | eapios | g7gEst0 | < (38319) 7 K (29815) exp (1T - 1/To)
where T - temperature (K), K’oais the value at where K Ua(298.15) =1.16E+8, 1.68E+10 for PCB-28 and
the reference temperature To, 180 respectively
DEHM-POP | and ax.a is a parameter of temperature 8xoa 9095.0 9911.6 Akoa = dHKoa/R Beyer et al., 2002
dependence. dHK,, = phase transfer enthalpy (J/mol)
PCB 28: -75620; PCB-180: -82410
To, K 283.15 283.15 R = universal gas constant (8.3145 J/mol-K)
Temper(:):lture dependent: K% (To) Coefficients of the exponential equation are recalculated from | | .
Koa = K%0a€Xp (akoa(1/T - 1/Tg)) dimensionless| 5-78E+8 2.07E+11 the standard form of temperature dependence: -estimated with the
where T - temperature (K), K’ is the value at log Koa = AIT(K) — B use of data [Harner
the reference temperature T, a 8731 10442 with the help of the following formulas: and Bidleman 1996]
MSCE-POP | and ax.a is a parameter of temperature Koa a, = In(10) - A, for PCB-29
dependence. K (To) = 10(AT0-8) ®_Harner and Bidlemar]
To, K 283.15 283.15 where: A = 3792° and 4535° for PCB-28 and PCB-180 [1996]

respectively;
B = 4.63% and 4.70° for PCB-28 and PCB-180 respectively

* - for the sake of comparability, the base values and coefficients of temperature dependences of the considered parameters are given here for the temperature 283.15 K (To) and the way they were recalculated from
original dependencies is specified in the field "Comments".
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Fig. B.7. Comparison of temperature dependencies of octanol/air partition coefficient of PCB-28 used in the participating POP models and in “reference data set”
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Fig. B.8. Comparison of temperature dependencies of octanol/air partition coefficient of PCB-180 used in the participating POP models and in “reference data set”
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Table B.12. Absolute values, coefficients of temperature dependencies and statistical parameters of octanol/air partition coefficient of PCB-28 for three arbitrary

temperatures (-10 C, 10 € and 25 C)

Koa a

-10°C 10°C 25°C Ko
SimpleBox 4.75E+09 3.77E+08 7.04E+07 9441.9
EVN-BETR/UK-MODEL 4.14E+09 2.00E+08 2.68E+07 -
DEHM-POP 6.71E+09 5.84E+08 1.16E+08 9095.0
MSCE-POP 6.02E+09 5.78E+08 1.23E+08 8731
Reference data set 4.75E+09 3.77E+08 7.04E+07 9441.9
min 4.14E+09 2.00E+08 2.68E+07 8731.0
max 6.71E+09 5.84E+08 1.23E+08 9441.9
arith. mean 5.27E+09 4.23E+08 8.12E+07 9177.5
mediana 4.75E+09 3.77E+08 7.04E+07 9268.5
geom. mean 5.19E+09 3.95E+08 7.17E+07 9172.7
max/min 2 3 5 1.1

Table B.13. Absolute values, coefficients of temperature dependencies and statistical parameters of octanol/air partition coefficient of PCB-180 for three arbitrary

temperatures (-10 <C, 10 € and 25 C)

Koa

10°C 10°C 25°C Axoa
CAM/POPs 3.65E+12 1.97E+11 2.91E+10 -
SimpleBox 2.12E+12 1.06E+11 1.46E+10 11161.9
EVN-BETR/UK-MODEL 6.58E+11 3.17E+10 4.26E+09 -
DEHM-POP 1.40E+12 9.78E+10 1.68E+10 9911.6
MSCE-POP 3.41E+12 2.07E+11 3.24E+10 10442
Reference data set 2.12E+12 1.06E+11 1.46E+10 11161.9
min 6.58E+11 3.17E+10 4.26E+09 9911.6
max 3.65E+12 2.07E+11 3.24E+10 11161.9
arith. mean 2.23E+12 1.10E+11 1.65E+10 10669.4
mediana 2.12E+12 1.06E+11 1.46E+10 10802.0
geom. mean 1.93E+12 9.37E+10 1.38E+10 10656.2
max/min 6 7 8 1.1
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Table B.14. The organic carbon/water partition coefficient of PCBs (data sets of the participating POP models)

N ical val
Model Description umlejlz:c; 2\/: ues PCB-180 Comments Reference
Regression relation: regc - 0.41 Koc is calculated from Ko, Karickhoff, 1981;
CAM/POPs Koe = regc Kon® whe_r<_a Kow is t_h<_e temperature dependent octanol-water Mackay, 1991;
where regc and b are regression coefficients b - 1 partition coefficient Schnoor, 1996
) . Same to the “reference data set”
SimpleBox Ezgﬁsesglgujiahon' oo o4 o Koc is CE'CU.'a{ﬁd I“’m Ko denendent octanobwat Karikhoff, 1981
where regc and b are regression coefficients b 1 1 \;;varet)irt?on ocm:lc;foic?erimpera ure dependent octanol-water
EVN-BETR Regresion relation: regc 0.41 0.41
and UK- Koe = regc Kou’ Karikhoff, 1981
MODEL where regc and b are regression coefficients b 1 1
. . Ko is calculated from K
Regresion relation: regc 0.35 0.35 oc I ows
CliMoChem Koo = regc Kol w:sirﬁeoﬁogol:éir;?e;etmperature dependent octanol-water Seth et al., 1999
where regc and b are regression coefficients b 1 1 P
Regresion relation: 0.41 0.41
DEHM-POP | K, = regc Kou’ reo Mackay, 1999
where regc and b are regression coefficients b 1 1
Regresion relation: 0.41 0.41
MSCE-POP | Ky, = regc Ku.” rege Karikhoff, 1981
where regc and b are regression coefficients b 1 1

— MSCE-POP
EVN-BETR/UK-MODEL
— Reference dataset (SimpleBox also)
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Fig. B.9. Comparison of temperature dependencies of organic carbon/water partition coefficient of PCB-28 used in the participating POP models and in “reference data

set”
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Fig. B.10. Comparison of temperature dependencies of organic carbon/water partition coefficient of PCB-180 used in the participating POP models and in “reference data
set”

Table B.15. Absolute values and statistical parameters of organic carbon/water partition coefficient of PCB-28 for three arbitrary temperatures (-10 <, 10 € and 25 ).

Koe, dm°/kg
-10°C 10°C 25°C

SimpleBox 7.75E+05 3.32E+05 1.89E+05
EVN-BETR/UK-MODEL 8.97E+05 3.29E+05 1.69E+05
CliMoChem 8.24E+05 3.29E+05 1.80E+05
DEHM-POP 9.65E+05 3.86E+05 2.10E+05
MSCE-POP 2.59E+05 2.59E+05 2.59E+05
Reference data set 7.75E+05 3.32E+05 1.89E+05
min 2.59E+05 2.59E+05 1.69E+05
max 9.65E+05 3.86E+05 2.59E+05
arith. mean 7.49E+05 3.28E+05 1.99E+05
mediana 8.00E+05 3.31E+05 1.89E+05
geom. mean 6.93E+05 3.25E+05 1.97E+05
max/min 3.7 1.5 1.5
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Table B.16. Absolute values and statistical parameters of organic carbon/water partition coefficient of PCB-180 for three arbitrary temperatures (-10 <C, 10 € and 25 ).

Koc, dm°/kg
-10°C 10°C 25°C
CAM/POPs 2.09E+07 8.68E+06 4.92E+06
SimpleBox 2.83E+07 1.11E+07 5.94E+06
EVN-BETR/UK-MODEL 3.01E+07 1.10E+07 5.67E+06
CliMoChem 8.41E+06 6.44E+06 5.40E+06
DEHM-POP 9.85E+06 7.54E+06 6.32E+06
MSCE-POP 9.39E+06 9.39E+06 9.39E+06
Reference data set 2.83E+07 1.11E+07 5.94E+06
min 8.41E+06 6.44E+06 4.92E+06
max 3.01E+07 1.11E+07 9.39E+06
arith. mean 1.93E+07 9.32E+06 6.23E+06
mediana 2.09E+07 9.39E+06 5.94E+06
geom. mean 1.69E+07 9.15E+06 6.10E+06
max/min 3.6 1.7 1.9
Table B.17. Water solubility of PCBs (data sets of the participating POP models)
e Numerical values
Model Description Comments Reference
PCB-28 PCB-180
SimpleBox | Temperature independent Sw.(T) | 553c.04 | 757E-06 | Same tothe ‘reference data set Li et al., 2003
mol/m T =10°C
EVN-BETR Sw (T
and Temperature independent. rr\:’c;I/m%’ 8.85E-04 1.32E-05 | T=25°C Li et al., 2003
UK-MODEL
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Table B.18. Degradation rate constants of PCBs in the environmental media (data sets of the participating POP models)*

_ Numerical values Reference
Model Description PCB-28 PCB-180 Comments
Degradation in atmosphere: K4 To, Coefficients of the exponential equation are recalculated from the
Temperature dependent: cm’/molec-s h 1.25E-13 following temperature dependence:
Kair = Koair €XP ( - aair(1/T - 1/To)) Kon = Kor'exp(a(1/To— 1/T) _
CAM/POPs | where T - temperature (K), k; is the value at the Aair - 1400 where Ko = 1.6E-13 is the value at the reference temperature This study
reference temperature Ty, and a,; is a parameter of To (298 K),
temperature dependence To, K - 283.15 a = 1400 is parameter of temperature dependence.
Degradation in atmosphere: o Kair (T) = Kair (Trer) €Xp((Eaq: /R)(1/T - 1/Tp))
Temperature dependent: kaawr (To), 7.95E-13 7.15E-14 | T =temperature (283.15 K), T, = reference temperature (298.15 K)
Kair = K air €XP (- Auai(1/T - 1/To)) cm’/molec-s ' ' kar (To) = degradation rate constant at Ty (cm®/d),
where T - temperature (K), k%; is the value at the reference PCB 28: 9.21E-8 ; PCB 180: 9.04E-9
temperature To, and axar is & parameter of temperature Ea,; = activation energy (J/mol) PCB 28: 13700; PCB 180: 17800
dependence Akair 1647.7 2140.8 R = universal gas constant (8.3145 J/mol-K)
K% = degradation rate constant at 283.15 (cm>/d),
PCB 28: 6.87E-08; PCB-180: 6.18E-09
To, K 283.15 283.15 A = Ea/R
kosoil (TO), ksoiI(T) = ksoil(Tref) exp((Easoil/R)(1/T - 1/TO))
Degradation in soil: 1/d 3.90E-09 3.07E-10 | T =temperature (283.15 K), To = reference temperature (298.15 K),
Temperature dependent: ksoil(To) = degradation rate constant at T, (1/d),
Kear = Klson €XP (~Bieai(1/T - 1/To)) PCB 2_8. 6._40I_E-4 ; PCB 180: 5.04E-5 . . . Bever et al
where T - temperature (K), K’y is the value at the Ao 3608.2 3608.2 Ea_so" —'actlvatlon energy (J/mol) PCB 28: 30000; PCB 180: 30000 20())/2 -
reference temperature Ty, and axsoi is @ parameter of Ro_ u_nlversal gas constant (8.3145 JimolK )
temperature dependence | K'soi = degradation rate constant at 283.15 (1/d)
To K 283.15 283.15 PCB 28: 3.37E-04; PCB-180: 2.65E-05
0 . . =
Aksoil = E8soi/ R
CliMoChem K, (To) Kwater(T) = Kwater(Trer) €XP((Eawate/R)(1/T - 1/T0))
warer ' T = temperature (283.15 K), T, = reference temperature (298.15 K)
Degradation in water: 1/d 7.01E-08 4.22E-10 kwater(To) = degradation rate constant at T, (1/d),
Temperature dependent: PCB 28: 1.15E-2 ; PCB 180: 6.93E-5
Kuater = Kwater €XP (-8uwarer (1/T = 1/To)) | Eawaer = activation energy (J/mol)
where T - temperature (K), Kyater is the value at the Aawater 3608.2 3608.2 PCB 153: 30000; PCB 28: 30000 ; PCB 180: 30000
reference temperature Ty, R = universal gas constant (8.3145 J/mol-K')
and awwaer IS @ parameter of temperature dependence Koater = degradation rate constant at 283.15 (1/d),
To, K 283.15 283.15 PCB 28: 6.06E-03; PCB-180: 3.65E-05
5 Qywater = anater/ R
Degradation in vegetation’ Ko (Ta). Kueo(T) = Kieo(Trer) €Xp(Eaueq/R) (11T - 1/To))
Iemfigatu;id?f)aend(e;r;% - 1/To)) 1/d 7.71E-07 6.94E-08 | T temperature (283.15 K), T, = reference temperature (298.15 K)
v&ﬁge A Tve-gtempperaktvagr e (K) 0 Kveg(To) = degradation rate constant at To(1/d)*,
K’.eq is the value at the reference temperature T PCB 28: 8.93E-2 ; PCB 180: 8.77E-3
andga is a parameter of temperature de ende‘nce Ayveg 1647.7 2140.8 Eayeg = activation energy (J/mol) PCB 28: 13700 ; PCB 180: 17800
ksed P P P R = universal gas constant (8.3145 J/mol-K )
kveg(To) = degradation rate constant at T, (1/d),
To, K 283.15 283.15 PCB 28: 6.66E-02; PCB-180: 6.00E-03
Ayveg = Eaveg /R
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Temperature independent

e Numerical values Reference
Model Description PCB-28 PCB-180 Comments
0
|3‘ air(To), 7. 95E-13 7.16E-14 | Coefficients of the exponential equation are recalculated from the
cm’/(molec:s) following temperature dependence:
o ] ) kair = A- exp(-Ea/RT)
Degradation in atmosphere: Bair 1650.1 2145.6 with the help of the following formulas:
Temperature dependent: = EaR Anderson and
Kair = K €Xp (-aar(1/T - 1/Ty)) aga” _ ’ Hites, 1996;
where T - temperature (K), k' is the value at the reference Koair = A- ‘iXp('Ea/RTO) _ Beyer and
temperature To, and a. is @ parameter of temperature where A =2.70 E-10 and 1.40 E-10 are the pre-exponential Matthies, 2001
dependence To, K 283.15 283.15 multiplier values for PCB-28 and PCB-180 respectively,
m*/(molec- s);
Ea = 13720 and 17840 are the activation energies of interaction
MSCE-POP with OH-radical in air for PCB-28 and PCB-180 respectively, J/mol
Degradation rate constant in soil is conversed from half-life values
Degradation in soil: (PCB-28: 26000 hours; PCB-180: 330000 hours):
Ter?w erature inde 'endent Ksoit, 1/s 7.4E-09 5.83E-10 | kq=0.693/ty,
P P where kK is the first-order rate constant (5'1) and ty,, is the half-life
(s). Sinkkonen and
Degradation rate constant in water is conversed from half-life Paasivirta, 2000
Degradation in water: values (PCB-28: 1450 hours; PCB-180: 240000 hours):
Ter%perature indepeﬁdent Kuwater, 1/8 1.33E-07 | 8.02E-10 | kq=0.693/ty
where kq is the first-order rate constant (s”) and ty, is the half-life
(s)-
Degradation in atmosphere: Same half-lives as in "reference data set": PCB-28: 550;
Temperature independent Kair, 1/ 3.50B-07 | 3.50E-08 | pop 4g0: 5500 hours
; Degradation in soil: _ Same half-lives as in "reference data set": PCB-28: 55000; Mackay et al.
SimpleBox Temperature independent Ksot, 1/s 3.50E-09 | 3.50E-09 | pp ig0: 55000 hours 1992
Degradation in water: Same half-lives as in "reference data set": PCB-28: 17000;
Temperature independent Kuater, 1/ 1.138-08 | 3.50E-09 | pop 180: 55000 hours
Degradation in atmosphere: Same half-lives as in "reference data set": PCB-28: 550;
Temperature independent Kair, 1/ 3.50B-07 | 3.50B-08 | pop 4g0: 5500 hours
Degradation in soil: Same half-lives as in "reference data set": PCB-28: 55000;
EVN-BETR Temperature independent Ksoi 1/5 3.50B-09 | 3.50B-09 | pop 1g0: 55000 hours
and Degradation in water: K 1/s 1.13E-08 3.50E-09 Same half-lives as in "reference data set": PCB-28: 17000; Mackay et al.
UK-MODEL Temperature independent water: ) ) PCB-180: 55000 hours 1992
Degradation in sediment: ke 1/s 3 50E-09 3.50E-09 Same half-lives as in "reference data set": PCB-28: 55000;
Temperature independent sed: ) ' PCB-180: 55000 hours
Degradation in vegetation: Kueg,1/s 1.13E-07 | 1.13E-08 | Half-lives: PCB-28: 1700; PCB-180: 17000 hours

* - for the sake of comparability, the base values and coefficients of temperature dependences of the considered parameters are given here at the temperature 283.15 K (T,) and the way they were recalculated from
original dependencies is specified in the field "Comments".

** _ hecause of insufficient data about vegetation degradation rate constants, the values are taken from atmospheric degradation [Méller, 2002] and multiplied with an average OH-radical concentration of 970000 1/cm®

[Beyer et al., 2002].
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Fig. B.11. Comparison of temperature dependencies of degradation rate constant of PCB-28 in the atmosphere
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Fig. B.12. Comparison of temperature dependencies of degradation rate constant of PCB-180 in the atmosphere
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Table B.19. Monthly averaged temperatures calculated on the basis of meteorological data for 1997, 1998 and 1999 in Europe and the yearly average degradation rate

constants of PCB-28 for the models which use temperature dependence of this parameter

Temperatures, °C | MSCE-POP CliMoChem
MonthOver[Over air, air, soil, s sea, s veg., s~
land | sea |98 cm’.molects™| cm’molects™ (for Over land temp)j(for Over sea temp)|(for aver. temp)
Jan 4 4 4 7.01E-13 7.01E-13 2.96E-09 5.32E-08 6.80E-07
Feb 4 3 4 7.01E-13 7.01E-13 2.96E-09 5.08E-08 6.80E-07
Mar 7 5 6 7.31E-13 7.31E-13 3.4E-09 5.57E-08 7.09E-07
Apr | 11 6 9 7.79E-13 7.79E-13 4.08E-09 5.84E-08 7.55E-07
May | 17 | 10 13 8.45E-13 8.45E-13 5.3E-09 7.01E-08 8.20E-07
Jun | 21 14 17 9.15E-13 9.15E-13 6.28E-09 8.37E-08 8.87E-07
Jul 22 | 16 19 9.51E-13 9.51E-13 6.55E-09 9.13E-08 9.22E-07
Aug | 22 | 16 19 9.51E-13 9.51E-13 6.55E-09 9.13E-08 9.22E-07
Sep | 18 | 13 15 8.8E-13 8.79E-13 5.54E-09 8.01E-08 8.53E-07
Oct | 14 | 10 12 8.28E-13 8.28E-13 4.66E-09 7.01E-08 8.03E-07
Nov | 10 7 9 7.79E-13 7.79E-13 3.9E-09 6.12E-08 7.55E-07
Dec 6 5 6 7.31E-13 7.31E-13 3.25E-09 5.57E-08 7.09E-07
Averaged second-order
rate constants, - - -
cm’molec™s™ 8.16E-13 8.16E-13
Averaged firslt-order rate 4.62E-09 6.85E-08
constants, s 6.53E-07 6.53E-07 ) ) 7.92E-07

Table B.20. Absolute values and statistical parameters of degradation rate constants of first order (PCB-28)

I(air S>1 I(soil. 3-1 kwater. S>1 ksediment‘ S>1 kvgg. SJI

CliMoChem 6.53E-07 4.62E-09 6.85E-08 - 7.92E-07
MSCE-POP 6.53E-07 7.4E-09 1.33E-07 - -
SimpleBox 3.50E-07 3.50E-09 1.13E-08 - -
EVN-BETR/UK-MODEL 3.50E-07 3.50E-09 1.13E-08 3.50E-09 1.13E-07
Reference data set 3.50E-07 3.50E-09 1.13E-08 3.50E-09 -
min 3.50E-07 3.50E-09 1.13E-08 - -
max 6.53E-07 7.40E-09 1.33E-07 - -
arith. mean 4. 71E-07 4.50E-09 4.71E-08 - -
median 3.50E-07 3.50E-09 1.13E-08 - -
geom.mean 4.49E-07 4.30E-09 2.65E-08 - -
max/min 1.9 21 11.8 1.0 7.0
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Table B.21. Monthly averaged temperatures calculated on the basis of meteorological data for 1997, 1998 and 1999 in Europe and the yearly average degradation rate
constants of PCB-180 for the models which use temperature dependence of this parameter

Temperatures, °C | CAM/POPs MSCE-POP CliMoChem
Monthl over| Over] air, air, air, soil, s~ sea, s~ veg., s”
land | sea |98 cm® molecs?| cm®molec®s™*| cm’molect.s™ (for Over land temp)(for Over sea temp)(for aver. temp

Jan | 4 4 4 1.12E-13 6.08E-14 6.07E-14 2.33E-10 3.2E-10 5.89E-08
Feb | 4 3 4 1.12E-13 6.08E-14 6.07E-14 2.33E-10 3.06E-10 5.89E-08
Mar | 7 5 6 1.16E-13 6.42E-14 6.42E-14 2.68E-10 3.36E-10 6.23E-08
Apr | 11 6 9 1.23E-13 6.97E-14 6.96E-14 3.21E-10 3.52E-10 6.76E-08
May [ 17 |10 13 1.32E-13 7.75E-14 7.74E-14 4.17E-10 4.22E-10 7.51E-08
Jun | 21 14 17 1.41E-13 8.6E-14 8.58E-14 4.94E-10 5.04E-10 8.33E-08
Jul |22 |16 19 1.46E-13 9.04E-14 9.03E-14 5.15E-10 5.5E-10 8.76E-08
Aug |22 |16 19 1.46E-13 9.04E-14 9.03E-14 5.15E-10 5.5E-10 8.76E-08
Sep |18 |13 15 1.36E-13 8.17E-14 8.15E-14 4.36E-10 4.82E-10 7.91E-08
Oct |14 |10 12 1.29E-13 7.55E-14 7.54E-14 3.67E-10 4.22E-10 7.32E-08
Nov | 10 7 9 1.23E-13 6.97E-14 6.96E-14 3.07E-10 3.68E-10 6.76E-08
Dec | 6 5 6 1.16E-13 6.42E-14 6.42E-14 2.56E-10 3.36E-10 6.23E-08
Averaged second-order

rate constants, - - -
cm’molec™s™ 1.28E-13 7.42E-14 7.41E-14

Averaged first-order rate

constants, s 1.026:07 | 5.94E-08 50308 |  >B4E10 413E-10 7.19E-08

Table B.22. Absolute values and statistical parameters of degradation rate constants of first order (PCB-180)

kair 5-1 I(soil 5-1 kwater 5-1 ksedimem, 5-1 kveq 5-1
CAM/POPs 1.02E-07 - - -
CliMoChem 5.93E-08 3.64E-10 4.13E-10 - 7.19E-08
MSCE-POP 5.94E-08 5.83E-10 8.02E-10 - -
SimpleBox 3.50E-08 3.50E-09 3.50E-09 - -
EVN-BETR/UK-MODEL 3.50E-08 3.50E-09 3.50E-09 3.50E-09 1.13E-08
Reference data set 3.50E-08 3.50E-09 3.50E-09 3.50E-09 -
min 3.50E-08 3.64E-10 4.13E-10 - -
max 1.02E-07 3.50E-09 3.50E-09 - -
arith. mean 5.43E-08 2.29E-09 2.34E-09 - -
median 4.72E-08 3.50E-09 3.50E-09 - -
geom.mean 4.99E-08 1.56E-09 1.70E-09 - -
max/min 2.9 9.6 8.5 1.0 6.4
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	Annex B  
	COMPARISON OF PHYSICAL-CHEMICAL PROPERTIES AND DEGRADATION RATES OF PCB-28 AND PCB-180 BETWEEN INDIVIDUAL MODELS
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