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Evaluating the Fate of v~ HCH Using Fugacity Model in Tianjin Enviromr
ment

Cao Hongying ,Gong Zhongming ,Cao Jun, Li Bengang, Xu Fuliu, Tao Shu” ( Depart ment of Urban and
Environmental Sciences, Peking University, Beijing 100871 ,China)

Abstract : This study taking Tianjin as the study area calculated the concentration and transfer flux of ¥ HCH in all bulks
using Matlab based on the assumption of steady state fugacity model . The calculated values agree well with the observed
values , the concentrations of y- HCH in air, water, soil , sediment, fish, crop, and vegetable were 1.57 x 10" 1 7.95
x1077,1.17x10°*,4.58x10°*,6.03x10°*,1.60x10"*,6.42x10"° mol/ m’ respectively . The result indicat-
ed that the main source of Y- HCH was agricultural application and waste water from pesticide industries , the biggest bulk
sinks were soil and sediment (accounting for 99 % of total amount in the environment) . Among all transfer processes de-
position and diffusion on the watersediment and airsoil interface were the primary, and mineralization was the key
route for ¥- HCH to disappear in the environment .

Keywords : - HCH ;fugacity model ; multimedia model ;transfer flux
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Table 1  Parameters used in the model

Ay, A m? / N [10]
Vi, V, m’ [10,11]
X3, Xoz, X33, X3 [10,11]
Xoar X35, X6 [12]
X3, X3, Xpp / [11]
023/ 033/ 043 % [1 ]
23, @3, @3 t/ m? [11]
P4 Ps. P t/ m? . « ) [13.,14]
Qore s Qo m3/ h [10]
Qoat » Qaot m’/ h [10]
Tosn» Torn mol/ h [15,17]
Qozn s Qazn m®/ h [10]
Cort»> Co2ts Co2n mol/ m® . Y- HCH [18,15]
Yo, Y., Y, t/h . [12]
T, Pg K, Pa N [10,1]
R Pa* m3/(m01'K) [19,1,20,21]
H Pas m*/( mol) [19.,1,20,21]
Koc ¢/ L - [1,22,19,17]
Ky » Ky 1/h [1,23]
BCF,, BCF,, BCF, o/ L [24-27,20,15]
B,, B,, By m?/ h [28]
K, Kis m/h VN [29,28]
Ky, Kas m/h /o [29,28 ]
Ly, Ly m [11,3]
Kp, Ky, Sc m/h . , [10,3]
Ks m/h [30]
u, U , [10,31]
¥ HCH . cHn Mackay
~ ~ ~ [6] .
( 2). Tore + Totn + Daa o+ Disia f5 = ( Dot + Dia + Di3) fi
Tooe + Toon + Diz fi + D32 f3 + Dapg fa =
1.3 ( Daot + Daisn + Dasn + Dya + Do) 1§,
3 R Tosn + Dis fi + Dun fo = ( Dsoc + Dsov + Dign + D314

4 s NN + Dy) f;

( 1 ~4). Dyy fo = ( Dagm + Daza) f4
. . O ) »T=Q,D=GZ;T
3
1 ( le) . X13 ( mOl/h) , G ( m /h) ,C
3

X24 . Xll X22 1( ( mol/ m ) 5 D
z ). ¥HCH . . . [mo/(hPa)],Z [ mol/ (m’+ Pa) ],

4 . f (Pa);: 0 t
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Table 2 Transfer processes of ¥- HCH between adjacent phases Matlabs. 3
10000
Tores T 60
TﬂZl s TZﬂl
10867
Totn» Tosn» Toon 2
T12dn TIZp’ TIZ\\' 2 1
Ty ’
Tl}dv TISps T13w
Ty
1
Tasa> Tosp 2.9
Ty, 2
T32c > T}Zl
Ty
Toetas s Tetas y- HCH
Trsn s Terop s Thege » ( )
T 14,10,7,25,9,12 29
Tu. Tan ’
;h ;m ;d
0.14 0.12
30 v -HCH $9R % 17 MERBK G REBER
1 -
§0.07 0.06
0 0
60 55 S50 .45 30 35 40 .25 -3.25 -2.25 -1.25 025 0.75
At ke /mol - HHEE /mol b7
1
Fig.1 Examples of the calculated distribution
10 - 0.25
. eI b B 0.23 ~
ERENE = sl ol I Al . ’ '
w10 = mm
B = EIElE B HCH
% = imin B :
107" LA+ %/ %/ % % % %
AR KK AR SRR AR RV ERSAR ’
2 ¥ HCH 0.69 0.91 ,
Fig.2 Calculated and observed Y- HCH concentrations
in various compart ments ’
0.47 .0.33 .0.45 0.23
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R . ,¥HCH
[17]
2.3
, v HCH
[16]
20 80 ~ 90 (18] v-HCH ,
y-HCH ¥ HCH
[32,33]
0.003 %,
Y- HCH b}
B Y'HCH
b 2-4
3
b 2
3 /kg'al'1
Table 3 The balance of transfer fluxes in various compart ments/ kg®a” !
Tor: =585 Toin=5989 T, =741 Ty =362 Ti0=1510 T, =429 T,5=5738 7677
Toa =256 Toun =4567 Tyy =428 T3 =620 Ty =7623 Tap =450 Ty =144 Ty =741 T, =12156 Tpn=3.4 13494
Tosn=6113 To; =145 T,;=5738 T3 =363 T3 =620 T30=217 Ty =10796 11996
T,y =12156 Typ = 7623 T oo = 4533 12156
3 S NN 15329kg/a, 14.5%;
.v-HCH ( . ) 217.4 kg/a,
s 0.205 %.
3. ¥ HCH s Y-
( ) S HCH S
s v HCH 3
(1) )
, - - ¥ HCH NN . NN
, - .- 1.57x10° " 7.95 x
¥ HCH 66% 107 71.17x10 %.4.58 x10 *.6.03 x10"*.
12 % ; 1.60x10°% 6.42x107° mol/ m*,

(90 %) ; : AN N
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