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1.3 Hyperdd ( ) ,25p 1 ,50 i
HP1100 ( , 150 m ) , )
), 250 Mm x 4.0 mm  ODS K-D
1
Table1 Physoo-chemicd properties o the oils teted
Didribution of il particle( %)
Organic metter pH Cation exchange
il type Sanpling oot
content (g kg™ %) capacity (cmol kg™ %)

Qay gt Sand
. 14.5 5.5 9.1 21.8 38.4 39.8

Anxiang Gounty
) o 2.6 6.0 10.6 24.5 48.2 27.3

Huren Agricuturd Universty paddy
) o 27.1 4.8 7.3 29.7 38.8 3.5
Huren Agiicuturd Universty paddy

() 37.9 6.3 9.3 26.5 45.9 27.6

Changsha Gourty
. 40.0 5.5 17.26 28.4 36.0 35.6

Xiangyin QGounty
() - ) 45.9 7.0 19.37 30.6 33.6 35.8

Liling Aty

Fe-leachic Qeyi-gagnic Anthrosls;
Anthrools parent meterid is granite;

1.4 (HR.C)
20ul; 30 ;Pochoraz
=9 1(v/v, HsROy pH 3.0 ,
BT34595 BTHA4596  BTHA5186 =7 3
Vv, HPO, pH 3.0) , 0.8
m mn t; 210 nm Prochloraz
BTHA4595 BTHA4596 BTHAS186 (Rt)
5.384 12.365 10.678 8.074 mn
1.5
1.5.1
( 5.00 g) , 20m 10.0mgL"?!
Prochloraz BTA4595 BT344596 BTHA5186
) 5.0 m 0.05
mol L ™" Cad, , : , (25 +
1.0) , 1357
10 14 18 24 h ,
15 min(4 000 r min™ %) 10.0 mi :
Pochloraz BTS44595 BTHA4596

BT45186 @

@

Fe-accumulic Qeyi-gagnic Anthrogl's;
Endogeyic Hepli-gagnic Anthrosls;

Endodeyic Fe-accumulic-gagnic Anthrools; Typic Hepli-gagnic

Typic Hapli- gagnic Anthrosols parent meterid is purple sandy shde

1.5.2
( 5.000) , 50m :
20.0m 1.0 2.0 4.0 8.0 16.0 3220 mgL !
Prochloraz BTS44595 BTHA4596  BTA5186

5.0 m 0.05 nol L™ * CaQ, ,

: : (25+1.0)

24 h , 15 min (4 000
rmn’t) 10.0 ml Prochlo-
rae BTA4595 BTHA4596 BTA5186 ,

3,
2
2.1 Prochloraz
1 Prochloraz
7 14 h;

,2004.26 27
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Fe-leachic Qeyi-gagnic Anthrols; Fe-accumuic GQeyi-gagnic Anthrogl's; Endogeyic Fe-accumulic-gagnic Anthrosols; Typic Hapli-gagnic

Anthrogl's parent meterid is granite;

Endodeyic Hepli-gagnic Anthrosols;

2 Prochloraz
Fg 2 Adomtion isostherms of Prochloraz and its mgjor metabolites in sx different types of paddy il

Typic Hapli-gagnic Anthrools parent meterid is purple sandy shde

Langmuir :Cef Cs=1/ (K- , :
B) + Ce/B, B K (131" Prochloraz
BET 1Cedd Cs(Co- Co = K 51.05 102.31 ,1Un 0.649 6
U (Xm Cn) +(Cn- 1) G (Xm Co Cn) X 0.706 3 ., Pochloraz Ke
Cn Go 21.64 39.50 An 0.4987 0.5727
, , Prochloraz
Prochloraz Prochloraz ,Prochloraz Ks
, 2 , 210 %, K
,Freundlich 117% 147 % ,
0.97 ( 0. 846) , Prochloraz
;Langmuir 1 Ke
, Freundlich , Prochlo-
;BET raz , 3
Prochloraz Freundlich Prochloraz Ks
Freundlich Kk 1n Ke
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0. 963, (p<0.01) , raz
, , K ,
(p<0.05) K pH > >
,Prochlo-
2 Prochloraz
Table 2 Adwmtion parameters and corrdaion codficients o Pochloraz and its mgior metalolites in
gx dfferent types of paddy il cdcuaed with dfferent adorption i otherm equations
Freundich Langmuir BET
Feudich istherm formua Langmuir iotherm formua BET iotherm formua
Ta.ed il type (Co- D/
chemicd Ke Un r 1 (K-B) 1B r U (XnC) r
(XmCnCo)
Pochloraz 51.05 0.7063 0.997°° 0.0184 00040 0.831° 0.0070 -0.0010 -0.759"
58.60 0.6816 0.998°° 0.0149 00043 0.879 " 00054 -0.0008 -0.746
66.53 0.6650 0.994°° 0.0126 0.0043 0.871° 0.0044 -0.0007 -0.724
() 75.00 06591 0.99% " 0.0104 0.0044 0.898°° 00036 -0.0006 -0.719
87.10 0.6506 0.999°" 0.008 0.0045 0.924°° 0.0027 -0.0005 - 0.697
() 102.31  0.6496 0.998°° 0.0062 0.0045 0.943°° 00021 -0.0004 -0.653
BTS#4595 3549 05185 0.979°° 0.0475 0.0068 0.806 00153 -0.0006 -0.635
20.3% 05371 0.979°° 0.0597 0.0073 0.788° 00213 -0.0007 -0.648
30.50 04987 0.976°° 0.0432 0.0066 0.794° 00131 -0.0005 -0.548
() 27.94 05208 0.985"" 0.0623 0.0085 0.863" 0.022 9 -0.0005 - 0.565
3118 05371 0.980°" 0.047 0.0070 0.790" 0.0189 -0.0007 - 0.681
() 26.77 0.5199 0.846° 0.0659 0.0088 0.8655°  0.0247 -0.0005 -0.551
BT44596 28.66 0.5162 0.981°° 0.0602 0.0078 0.817"  0.021 -0.0006 -0.578
24.43 05344 0.985°° 0.0703 0.0085 0.838"  0.027 -0.0007 - 0.646
30.51 05196 0.982°° 0.0546 00075 083" 00183 -0.005 -0.607
() 22.92 05376 0.985°° 0.0758 0.0088 0.849° 0.0302 -0.0008 - 0.669
26.67 05216 0.981°° 0.0654 0.0081 0.824° 0.0239 -0.0006 -0.592
() 21.64 05421 0.986°° 0.0807 0.009 0.854° 00333 -0.0008 - 0.68
BT45186 27.84 0.5727 0.986°° 0.0772 0.0078 0.819° 00316 -00011 -0.832"
26.60 05597 0.985°° 0.0851 0.0085 0.820° 0.0357 -0.00L0 -0.780"
290.11 0.5706 0.986°° 0.0728 0.0077 0.817° 00202 -0.0010 -0.818"
() 2553 05586 0.986°° 0.0897 0.0088 0.83L° 0.038 5 -0.0011 -0.768"
27.31 05631 0.986°° 0.0812 0.0082 0.82° 0.0336 -0.0010 -0.797"
() 24.85 05545 0.985°° 0.09%41 00092 0.84° 00410 -0.0011 -0.748

Fe-leachic Qeyi-gagnic Anthrogls;
Anthrools parent meterid is granite;

5%

and a very sgnificant level of 1%, reectivey
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1%

BTHA4595

pH

BTHA4595 BTHA4596

- CHO

- NH,

pH

Endbdeyic Fe-accumulic-gagnic Anthrosols;
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- NH, - OH - COOH

BTHA4595 BTHA4596  BTHAS186

3 Prochloraz

pH

BTHA5186

K

, BTSA4595 BTHA4596

Table 3 (orrelation between adorption codfident K of Pochloraz and its mgior metatolites and il properties

( ) Correlative equation (Corrdative coefficient)
il properties Prochloraz BT14595 BT44596 BT45186
Ke =1.531 4x + 25. 464 Ki= - 0.2503x+39.547 Ki= - 0.180 9x +31.474 Ki= - 0.081 7x +29.434
Organic metter (g kg™ %) .
(0.963 ) (- 0.610) (- 0.629) (- 0.625)
Ke=14.509x - 11. 431 Ki= - 5.8904x+66.162 Ki= - 4.333 1x +51. 156 Ki= - 2.008x + 38.618
pH - o o
(0.584) (-091777) (-0.937) (-09827)
CEC Ki =3.276 6x + 33. 62 = - 0.602 7x +39.029 = -0.3854x +30.491 = - 0.179 8x +29. 057
(0.854 ) (- 0.608) (- 0.555) (- 0.570)
Ke=4.611 2x - 50. 67 = - 0.167 7x + 36. 216 = -0.198 3x +31.143 = -0.076 7x +28.937
Qay fraction ( %) N
(0.814 ") (- 0.114) (- 0.193) (- 0.165)
Ke= - 1.8844x+149.11 Ki= - 0.143 2x +37.453 Ki= - 0.094x +29.58 Ki= - 0.02x +27.673
glt fraction ( %)
(- 0.567) (- 0.167) (- 0.156) (- 0.074)
K¢ =0.519 8x + 56. 674 K¢ =0.009 9x + 31. 385 K¢ =0. 050 3x +24. 183 Ki= - 0.009 5x +27. 177
Sand fraction ( %)
(0. 150) (0.010) (0.081) (- 0.033)

X pH
1%

x gandsfor OM content ( %) , pH, CEC, Qay, Slt and Sand, in correponding lines

extremely sgnificant level of 5% and a very sgnificant leve of 1%, regectivey

2.2 Prochloraz

[T}

5%
* and

[T}
’

* * means correlation codficient reaches an

4 ,Prochloraz Kom
1979 3521 ) 2493,
( Kow) Kowm Prochloraz ,
(K 1217 987.8 1011, McCdl
, Kow=1000K/OM) w
, Kow - : Prochloraz
(15] iYe) Prochloraz
, Kom BTHA4595 BTHA4596  BTHAS5186
AG= - Rlnkw!™ 4 Prochlorez 19.33 17.30
BTA4595 BTA4596 BTHA5186 16.79 16.91 K nol "', 40 K) nol ~ 1181
Kom AG
4 Prochloraz
Table 4 Adorption condant of organic metter and free energy change of aborbing reaction in sx dfferent types o paddy il
Prochloraz BTSA4595 BTSA4596 BTHA5186
il type K A G(Knol ™Y Kaw  AG(Knol ™Y Kav  AG(KImol ™Y Kav  AG(Kimol "9

3521 20.23 2448 19.33 1977 18.80 1920 18.73

2597 19.48 1298 17.76 1081 17.31 1177 17.52

2455 19.34 1458 18.05 1126 17.41 1074 17.29

() 1979 18.81 737 16.36 605 15.87 674 16.14

2177 19.04 780 16. 50 667 16.11 683 16.17

() 2229 19.10 583 15.78 471 15.25 541 15.59
Fe-leachic Qeyi-gagnic Anthrosols; Fe-accumulic Geyi-gagnic Anthrools; Endodeyic Fe-accumuic-dagnic Anthrols;  Typic Hepli-gagnic

Anthrools parent meterid is granite;

Endogeyic Hapli-gagnic Anthrols;

Typic Hapli- gagnic Anthrosols parent meterid is purple sandy shde



96

44

3
1) , Prochloraz
BTH4595 BTHA4596 BTHA5186
,  Pochloraz
2) Prochloraz
Freundich ,
Prochloraz
3) Prochloraz
BTH4595 BTHA4596 BTHA5186
pH
4)
Prochloraz )
5)

[1] , . - —
,1996 ,16(1) :25 30. Liu W P, Ji J.
One of the nog inportant factos dfecting the fate of pedicide in
il —water environmental : Srption and desorption(In Chiness) . Enr
vironmental Science ,1996 ,16(1) :25 30
[2] . , ,

,2004,22(1) :57 60. Qo R B,

ChenJ P, Zhang Q, e al. Prediction of il adorption codficients
o organic conpoundsin awide range of il types by il column lig-
uid chromatogrphy (In Chinese) . Chinese Journd of Chromatograr
phy, 2004 ,22(1) :57 60

[3] ) ) : ,1991. 503 521. Fan
B T. Enironmentd Chemigry (In Chinese) . Hangzhou: Zhgiang
University Press,1991.503 521

[4] . ( ). ,1995 ,17(3) :63
65. ChengD M. The germicide: Prochloraz(In Chiness) . Trandated
(ollection of Pedicide, 1995,17(3) :63 65

[5] HariesR G. The development of Prochioraz (BTS#0542) :A broad
ectrum fungicide for the control of cered dissase. Poc. Br. Crop
Qorf-Pegs Dis. ,1979,(35) :269 273

[6] Caved J P, Boudry G, Baradat M, & al. Metabolic fate of 2,4
dichloroaniline, prochloraz and ronylpherol diethoxylate in ranbow
trout :A corrparative in vivo/ in vitro gpproach. Aquatic Toxicology ,
2001 ,53(3/4) :159 172

[ 7] LagndetlL, RviereJL ,Lhugunot J C. Metabolismof an imdazle
fungicide (Prochloraz) in the rat dter ord adminigtration. Food and
Chemicad Toxicology , 1992, 30(7) :575 583

[8]

[9]

[10]

[11]

[13]

[14]

[15]

[16]

[17]

[18]

Helke R, Andreas H R, Robert K, e al. Sorption behavior of
prochloraz in different sils. J. Agric. Food Chem. ,1999,47(3) :
1242 1246

,2003,22(6) : 749 753. @ngD X, FanD F, Yag RB, «
al. Characters and toxicity towards tadpole of ultraviolet ectrums of
fungicide prochloraz and its mgjor metabolites(In Chinese) . Journd
o Ago- Enviro Soi. 2003 ,22(6) :749 753

,2000,19(4) :330 334.
Ding YB, ngW H, WangL S, & a. The Drmption sudy of sub-
dituted abrometic ketone in il by batch equilibrium method (In Chi-
nes) . Ervironmentd Chemigry, 2000,19(4) :330 334

, , ;. 2.4

,2002 ,22 (4) :316  319.
ZmouWJ, Yang RQ, JiangM, & a. Hfect of sufactant on om-
tion behavior of 2 ,4dichloropherol in loess ils(In Chinese) . Envi-
ronmental Science, 2002 ,22(4) :316 319
1995 ,14(5) :431 435. YagCW ,AnF C,Mo H H. Adsrption of
n' - (2 4 dimethylphenyl) -n-methylformamidine in il (In Chinese) .
Ervironmental Chemidry , 1995 ,14(5) :431 435
,2005,14(3) :361 364. Wang X J, Qian H,
Kang J H. il absorption behavior of organic pollutants from Weihe
river water (In Chinese) . Eoology and Erwvironment , 2005,14(3) :
361 364

2.,4D

,2001,20(4) :362 366.Cao G, Mo HH, An F
C. Determination of adsorption congant of 2,4-D in sils(In Chi-
nes) . Environmenta Chemigry ,2001,20(4) :362 366

i ’ ’

,2003,22(4) :488 492. Wang J,

ZhulL S,LinAJ, & a. Adomtion and microbid degradation of
pendimethdin in il (In Chinese) . Journd of Agro- Ervironment Sci-
ence ,2003 ,22(4) :488 492

,2003 ,24(8) :35 37. ZuSW, ChengJ H, Shi B Z
Absomption teg of dye onto dudge particuaes(In Chinese) . China
Pup & Paper Indusry ,2003 ,24(8) :35 37
McCdl PJ Laskowski D A ,Svmann RL. Teg protoool sfor environ-
menta fate and novement of toxicants. Asociation of Officid Analyt-
icad Chemids. ed. Proceedings o a Symposum, Washingon, DC,
1980.89 109

,2002,39(5) :693

698. YagW C, LiuW P, Ma Y, & a. Adomtion o herbicide
prometryne and prometon on il s and correlation with their chrometo-
grgphic thermodynamics(In Chinese) . Acta Pedblogica Snica ,2002 ,
39(5) :693 698



ADSORPTION OF PROCHLORAZ AND ITSMAJOR METABOL ITES IN PADDY SOILS

®ng Daoxin®  Wang Chuangang®  Zou Yazhu'  Yang Renbin® Qo Zhengyuan® Fan Defang
(1 Ingtitute d Agro- Environmental Pratection, Hunan Agricultural University, Changsha 410128, China)
(2 Irgtitute & Pegticide and Environmental Toxicdogy. Zhgiang University , Hangzhou 310029, China)

Abgract Adorption of Prochloraz and its mgjor metabolites, BTHA4595 , BTHA4596 and BT$45186 , in Sx typesdf paddy
il were sudied with the batch equilibrium method. Results show that the paddy soil's adsorbed Prochloraz and its metabolites by
physcad means, and the adsorption process could be represented with the Freudich i sotherm equation. Absorbing capacity of the
paddy silswas higher for Prochloraz than for its metabolites, and there was o visble diginction in adsrption anount between
the three metabolites. Adsorption of Prochloraz by the paddy <oils were podtively corrdated with organic metter contert , cation
exchange capacity and clay content , while adrptions of the three metalolites were redricted by pH values of the paddy soils,
suggedting that metabolisndf Prochloraz could change its adsorption behavior and mechanismin the paddy soils. Therefore , ade-
quate attention should be paid to that when Prochloraz was gpplied to the paddy <oil.

Key words Pochloraz; Metabolite; Adrption; Paddy <oil



