Assessment of Environmental Behavior
oiff PCDD/F using Mathematical Models

Kikuo Yoshidal:2:3
Ruriko Sakurazawas

1 Yokehama National University
2 CREST, Japan Science and Technology Corporation
3 Mitsubishi Chemical Safety Institute Ltd.



Sour ce and Environmental Behavior of PCDD/F
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Partition and Reactivity of PCDD/F in Atmosphere

2,3,7,8-TCDF 0.17 11.67
1,2,3,7,8-PeCDF

1,2,3,4,7,8-HxCDF 2.83 3.63
1,2,3,6,7,8-HXCDF 2.86 3.23

1,2,3,4,6,7,8-HpCDD

OCDF 19.29 0.99




Behavior of PCDD/F in the Sall
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Equilibrium Constant and DT50 of PCDD/F

2,3,7,8-TCDF
2,3,4,7,8-PeCDF
1,2,3,6,7,8-HXCDF

1,2,3,4,6,7,8-HpCDF




Source and Emission of PCDD/F

PCDD/F 25 pg/sec

M SW 60 ton/day 90 M

:%%%Egj%ﬁalll."

(Nakanishr, J and T. Watanabe, 1997)
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Calculation of Atmospheric Concentration and
Deposition of PCDD/F
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(R. De Frée, 1986 and Yasuhara et al., 1987)



Calculation of Mass and Concentration of
PCDD/F 1n Soil

Input Ouitpuit

Mass(depth,time)

Concentration
(depth, time)

Meteorology

Soil

Chemical

Hydrology(time)

PRZM2:Pesticide Root Zone Modell version 2



Concentration-Distribution Profile of
Atmospheric PCDD/F in Gas Phase
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Concentration-Distribution Profile of Atmospherf&
PCDD/F adsorbed onto 10-um-diameter Particles
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Concentration, pg/g

Estimated Concentration of PCDD/F 1n the Soil
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Steady State Mass Balance of PCDD/F in the Soil
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Soil Accumulation Factor

Relationship of Soil Accumulation Factor to
Aerodynamic Diameter of Fly Ash

SAF=Csil (pg/g)/Cair (pg/cm?)

1.00E+09
1.00E+07

log SAF = 1.83 log ADD +5.41
1.00E+05

1 10
Aerodynamic Diameter, um
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Human Exposure Pathways of PCDD/F

pg-TEQ/kag/day

sl Transport
@ Exposure
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