
－山トー

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　．（奇看o；o暑畠匝s〇一〇雲o量℃）曇宙

鳥』ヨ宙｛o目oi｛o…ヨ昌国』o』o岩一昼－oo』旦oo5餉〇七〇〇io目宙一＝oξ－事』o焉5月o石きω凄．宙i目＝o畠亀OOO匹

』O』〇一毫｛三書彗昌占｝50ξ〇一彗i竃O；繧O…昌董コ石＝菩匝冒8｝Oま姜、言暑窒；－

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　．昌oξ〇一

i彗o……毫老鶉。餉彗；『一；jξ由童一碧…昌一毒重毫由・；含ε…冨邑ξ』

ぎ冒岩．i些』ooo』目oo』o毫＝窪ε宙5月o垣参吻量i目■o畠呉OOO｛目o壇由でoo月呂岩目o冒o冒o蜆＝則コoj岩＜

．彗一宙忌〇二暑彗昌占・5i畠望咀毛岩＝O｝昌岨蜆二冨団自冨彗8岩至餉』O雇岩昌二≧。O凄）

妾姜；o二昼岩…昌o占i彗岩二餉昌O山）姜・毛昌o竃i畠（8一］O』）血｛o毛もo・冨毫

逼昌一・O…呈OごO老・…霊＝冨…エ岩二〇岩彗窒姜O｛．倉〇一曽；・O這』至こOO田冨O畠

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　z◎－■o口ρ◎曽■z－．一

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　一昌董宙窒由∫豊冨o穿o畠冒呈o；；毛着8竃o昌i

〇一冨｛竃一竃一彗署2E彗言o』竃ξ事閉o裏富邑．身竃冨o．』o…彗一昌；碧弓垣二j－冒o占逼岩…

婁呈ト～ごo竃も畠毛o石害吾o』o二；＝竃自至；o葛切・血冨餉；．彗七唱ε董…冒畠－o蜆

i書…〇一8oj；oi姜四．宅二｛月婁§o包〇一宙ご冨回石oio｛o』：8雷…一宙一〇二目：o｛冒毛畠と

、害一彗9…蜆言一暑山o昌彗畠量昌…＜．』塙｛鶉8oao童着窒石oio｛畠io…毛8

血一窒8o・3・o象畠と2一．署二〇』o看…i冨i碧一冒一8葺畠き8看．婁二彗』：－昌一〇亘一一…

晶』o』o；碁o邑o垣暑o』葛司冒…ξ；』9塞目一〇石婁姜；o二昼2…昌宙i…o曽＝o二j；畠

上宙‘史OOO』』o』o写由＝害一〇ξo盲冒－餉o〇二〇io昌臼≧N岸｛oξi口由扁℃o昌m↑■Oω－oξio＝旦昌由咀き

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　も匿一岩く

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　』〇一竃｛£姜姜昌O閉一昼2…昌、彗彗ち曽O竃i碧｛O…O言O

　　　　．岩誉竜も0N冨毫i書目一』o…星a、蜆薯〇三8｛§妻冒．旨蔦｛三遣o…o上…o毫昌奏ト畠

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　z＜｛＜H

．トNN宙冒宙jo当o＞．ヨ一．由』oく．o’o，由i王明oE由】ooo－　、．逼一　些呈i明占き唱宙吻　■o｝冒岨jO　王岨石目餉…≧m

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　目oo害o匝』oO｛boo石筥’ooL「i目宙oo目oioo目宙旦由H．↑ω呵彪ON

　　　　　　　　毫匹≦、O萬彗ξ老ト巾長．蓋写畠．毫姜著↑卜．ひト．吾曇；一姜一妻竃由董睾一

　　　　　　　　　　　　　　　　　　　　　　　　m姜雷由自老ωo者畠i畠N．㌔…餉o＞o長蟹

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　2①唱o蔓

奄駕富茎篇昌昌o冒著寓蒼Q0隻；£奏竜£碍凄彗§』一暮£ε窒婁婁笥



-9L-

s'~ ol!~ 'uoqll30 oluB Jo 
8~l'O uJo/ ruo 'lul o ul;lJA~ 

LSZ'O ruo/ wo ' ll.OE B:) pleJ~ 

LgZ'O uJo/ uJO luoluoo Je~B~~ l!os IEl~lul 

SE'I Luo IJSUOp ~ln8: 

oz oloru/[Eo~ 'uo};EzlJo BA JO IBqlu~: 

EOI X S'~ AEp/ Lu ';uE;suoo uolsnJJ!a 

0'oz ruo 'eloo 110s Jo qJ ap IBloJ~ 

I'o ~l:rlsn JOJ JOIOBJ ;uerue 13uEUJ IeAOO 

~9 19qcunu oAlno JJounH 

oo'~ lq '11EJuIEI Jo uo!lBmp e 1? JeAV 

O0'1 ~:rlsn JOJ Io;oEJ eo}loEld 

~l'o ~:rlsrl JOJ Jol013J olq 131 O ol 
0L'o 2111Sn lOJ IUqlpcue IJOS 

~
S
'
~
 
L
9
'
C
 
O
T
'
~
 
~
L
'
g
 

L
~
'
~
 
I
L
'
g
 
L
8
'
~
 
9
C
'
g
 

9
1
'
V
 
Z
~
 
~
 
L
S
'
~
 
~
9
'
S
 

Jq 'Jnoq ~q~~IAEp flqlu0,11 

O'~l ruo 'uoT.~1310 EAe lOJ q~ ep runrulu!J~: 

ZL'O lOIOEJ uBd 

enIBA 19leLuE JEd 

uollElnuJIS TepoLu zV¥lZHd JOJ sleleLuBJed Uos Z elqEl 

~'1 ulo ' Irsuep eIBlnoTIJ13d 

OZ-1 '(sl3~ O ru~ 'JeleruElp 91Blno}11Bd 

~O s/ul ' ;!ooleA ;!xe SB ~0EIS 

E6 g )1 'eJnIEJe uJel SE ~OEIS 

o'~ Lu 'JeleruB~p o; ~0ESS Jeuul 

gg uJ 'lq leq ~ol;lS 

~~ s/ a(JOd 'o;EJ esEolo~l 

enIBA JOleuJEIBd 

uol;ElnuJJs leporu cJ~rlOSI lOJ sJoleulEIEd Indul T elqel 

'uolll3lnoll30 IepouJ eq; uJ poi9plsuoo lou sE,vL ssoocud uoJIBruJOJSUBJI oJJeqdsoLulB 

eqJL '966T ol 1661 ruolJ AJo~E!Vesqo IEoJ~0lcuoeleV~: ;olJ;s!a OA~OI 9ql Aq pomsBeru EIEp 

LuoJJ poiEde/d sE~t J9poru L!L~IOSI eyJ lOJ eIJJ B~Bp IE0,~0lcuooJeru eyl 'I elqEl u~ p9;sJl suoJl,puoo 

oql Jepun sesBqd o[ol;IEd puE SB~ ~loq ul d/aCI:)d Jo suo};Elluoouoo oJleqdsoLulE pelElnLuls 

of~ 'oloJeloql [L'Z]d/(1(1:)d Jo eIIJoJd cuioJlun ~socule uE Aq pozJJeIOEJEyo 9J13 soIIJoJd 90inos 

oql puE 'sJolEiouloul A~SV~: IBn]OB Jo s9sE~ onu pue qsE Au 9q; ul pe;oelep uoeq oAEq slEolrus~o 

oseyl 'JO;EJouJOUI AASV~: e punolE dl(IaDd Jo JolAeqoq olleqdsoLulE pe~BJOAE AllEnuu~~ o~; 

alBlnruJs o; pesn SB~ [I](Ell:DSI) c uolsJo!t 'Iaporu LuJol ~uorl xolduJ:oO oomos [EIJ~snpul oql 

NOIIVrlnr,IIS rl~1(IOV~: 'Z 



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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