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The Pesticide Root Zone Model, version 2 (PRZM2)[4] was applied to estimate the behavior of 

PCDDfF in the soil. The values of input parameters for the soil are listed in Table 2. 

The meteorological data file for the PRZM2 model was also prepared using data measured by 

the Tokyo District Meteorological Observatory. Chemical parameters for PCDD/F are listed in Table 

3
.
 

Table 3 Chemical pararneters for PRZM2 model simulation[5] 

Chemical
Henr’s　constant串 K㏄，1八 DT50，da　s

2，8－DCDD 8．7×1O’一 1．6×1Oヨ 230

2，3，7，8－TCDD 4．1×1O’一 1．2×ユ06 7ユO

1，2，3，4，7，8－HxCDD 1．9×1O’一 1．7×ユO凸 2290

OCDD 2．8×1O’一 1．2×ユ07 2290

2，8－DCDF 2．6×1O’ヨ 1．1×1Oj
230

2，3，7，8－TCDF 6．O×1O’一 5．O×105 710

ユ，2，3，6，7，8－HxCDF 3．OX1O’一 4．O×106 2290

0CDF 7．9×1O’5 5．2×ユ06 2290

ヰ＝Henry’s　law　constmt　w呂s　c呂1cu1atod　fmm　w割ter　solubHity　and　vapor　p正essure一*:Henry's law constant was calculated from water solubillty and vapor pressure 

3. RESULTS 

Figures I and 2 show annually averaged distribution of atrnospheric concentrations of PCDDfF 

in gas and particle phases (diameter: 10 um). As shown in the two figures, a high-concentration area 

appeared within 2km from the source. Furthermore, the annual concentration-distribution pattern for 

all years are very similar. The highest concentration of PCDD/F is about 12 pg/m3 for gas and 

particle (:~ 10 um) phases, which is in agreement with the concentrations measured around the 

simulated MSW incinerator (25 and 29 pg/m3). 

The PRZM2 calculations suggest that concentrations of less-chlorinated PCDD/F in the surface 

soil reach a steady state within 5 years; conversely, more than 10 years are required for HXCDD/F 

and OCDD/F. The dominant fate processes of PCDD/F in the soil are volatillzation and 

transformation. Other processes such as leaching, surface runoff, and erosion do not contribute to its 

fate in the soil. Less-ohlorinated PCDD/F tends to be more volatile and more degradable than more-

chlorinated PCDDfF. Therefore, more-chlorinated PCDD/F tends to be more accumulative in the 

surface soil (Figure 3). 

Although most of the TCDD/F, HXCDD/F and OCDD/F were suggested to be distributed in the 

surface soil layer (O-2 cm) in our simulation, Brzuzy and Hites reported that greater than 80% of 

the total PCDD/F was found in the upper 15 cm of soils collected frorn two geographical regions[61-

This discrepancy implies contributions of the macropore water flow and biological turbulence to the 

=77-



vertical transport of PCDD/F in the actual soil. 

As described above, a precipltator such as EP or MC is not included the simulated MSW 

incinerator. Therefore, fly ash with large diameter is probably emitted. As shown In Figure 4, we 

relate soil accumulation factors to aerodynamic diameters of fly ash, based on the calculated 

concentrations of particle-phase PCDD/F in air and the soil. The soil accumulation factors measured 

around the simulated MSW incinerator are 1.0 X I07 and 1.7 >< 107, which correspond to 

aerodynamic diameters of 5.3 and 7.0 um , respectively. Generally, particles with aerodynamic 

diameters less than 10 um can contribute to human exposure via inhalation. 

4. CONCLUSIONS 

By comparison of our calculation results and the monitoring data, it is confirmed that the 

transport process is the dominant fate process of PCDD/F around MSW incinerators. The 

transformation processes such as OH radical oxidation and direct photolysis might be significant 

during atmospherlc transport of PCDDfF over long distances, 

The rates of atrnospheric deposition of PCDD in gas and particle phases are the key factors in 

determining the concentration of PCDD in the soil. 

Although transformation and volatilization may be the dominant fate processes in the soil, some 

uncertainty still remains. Further studies are needed to obtain reliable values of some 

physicochemical properties and rate constants of transformation for typical homologues of PCDD/F. 
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