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ME:AMHPLC M+t B PR L AHAGHEA HREDSRFTTHE. SREF. FLRXAFH
A4 2.25kg/hm? o 4. 50 kg/hm” M XAt A LB PO E R A 19.1dF18.1d, 7 R
FREMEXELRGARRALL, BTARNG—BHNFEL, £120d 2L E KM P, 2R+
FrXEREERAMGR o, BRBHRELBTHE SEFLIIRTAEALELE Y, A K&
X27dE, HRALBIEFLIHOHRERARLT0cm, TAALI0O~15cm AW LR EHXLMAE
27T dHF LRGP ARK B —L B XK. FL AR AR BIR A GE LAY THRRE LA D
B, SEEREF, AP FLRXGAETTRASFLRAL R POBD AABRMNELR R LR
BRYPRFARAEFT RGO A ABAE., PAX LI RXOARENAAGI LR AL AER LGSR
A,

X% @ W.FEk; 28, HPLC,; ZBHA; hEFHA
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3% 1 (atrazine) B JR I L IR B -F 2 (Ciba-Geigy ) A B F EE 21 —Fh iy = @i A5 Br 2 7
(Triazine herbicides)™), T EFBBREX . BREMEBESEYH P EF AN J 8 BRAB
H, REM 20 42 60 FRAKSIHFEELR., BFEREELEREEROER . FRE 2
RAESEXRZX, Rt 80 4F/LH 100 t (B BURAST a. D)W MF] 90 E4LH 690 1127, RF
EEMN 199 FRECLEH . HREBNSRFZRNEHBEEMGHIREE 70 H~90 7 & K
FHHARAHM, ARSI 23t 2k s TR B935 Y mIEE H 28 28 . ZEWI /K AR i p
BRHBWEMNT 0.1~30.3 ug/L 893 ERMS), B EXH . FEREBT KPR HBER
B—FERER MEhaREROBHEASANKENZEEZREROEYHEEGFENE X
L, HRAELBPETRIEE . FHEFBEMEBRRAGERNEEEAREERZN. &
HXEARERRTFEALR, BLRGMKBEGCH . EXE/KTRER (K. . TEEN
M HE (K OMBAELBPHIBRROZSET T A GREEH TN . XFE
SHFEEBCEFBAE ST BT AN T EERKRRE, BN L EIFHERAE 0 R RS
EXRFEPHRE EREEEVHEREUHEN . MUFSBLEMNTANEZE—ER
il . BN HH R SEh WE B O R R R A K BAT AN B EEA R FEL.

EHARREL T FTERAX, S YFEER 1996 44 287 77 hm?, EXK248.1 77 hm?,
RN 86.4% ., EXRMHEER LS LEMEEEMN 10%, EXFRELEN 15%. ©
P FRILFERER, BHAZK“EXRH " Z—., HBEE 15 B BB EXREMHERNY
168. 5 77 hm¢),

M WX A970-), B, LKA, HE . M AHE R RERRBBSEEEARFREEEL,. TENE
FRAAERREFEKRERIISRYHESHERY RAET AR,
ELHA B+ WHE 20010301 31 B ¥ By




No. 1 WXAE . FIRETHPHREIENHKBDE 83

EFRFELREZBXONHARERE LH A TRBXAFIREL TR, AN THER
R FACE, AT E M EAREE T WA GG, F X RETRPHRBME
KRR L HEREBR, SBEEEY A KRG E  ER R AEFHIER#1T. EFK
HTFRELERBSBNEEEYAFRBERRBRES, AMEERT B KHWEFHRL,mH LIRS
YR gEit — 2 R BGARFENIE R KPP EBEMN T KM RN KGR . BEFRE
BLHEATMPHRAEEF AT LRRE BEAGISHRL B R, FRYEALRE, 212
—RINYE AFETL. SR RERA KN RESFER, LR EF SR T K
FPETERADHEM.

EEMNLMPNFRBRREANSRIAFBERNANT TR ARFRTHEERELRIH
WEHS, UEAHEERELRPORBNIBITN.

1 #HEEHE

1.1 gt &

R S F RN KREZR W, AIEEY VAR BEFAREN. it WH AR
T . MEEDNEX I RBMXSBERM IR REESERSE - FEZTRER;EER/ES
;K ERBRR, BB EXLBYMN 120~160 X:; X FB K, ILF,

B ZERI K 40 %536 K (atrazine ) BRAF I EHRZ ), HE/PMXEF K 30 m?, #
FEPLX Hiit,5 REH . 2L 2.25 kg/bm? IE AR 4.50 kg/hm’ P EFIRME,
HEME AR L IBERAE .

1.2 HEREOX%E

1.2.1 HExHHAREHS HBH1IhhG RESLBPIXEKRE 0~5cm 3, AR EHEH
DARE. REEHMRBENERZEMNREBIE. SUCRER P ABREFE LA E"HITRE,
PA A R AR5 B 1 kg LBHER,HTF—20CTFTREZST.

1.2.2 HEEKRAFIHART IHREHEFREFGTHEZREREPNIBIT RN, FIH
TEXT F AL /PX 0~30 cm H BT, MEARRE LRI HLEORER. HBFILHE
MR EEREEZRL BAERAREFE —~BRER S5 cm, EER 5 cm HTL, REF
Areixt 5~30cm R AWHITRE, EMEELEN 3Iecm WL, HATIEBERESE NS5 cm K
HAEDXFEVLERAES SRR EKEMNEENIREG, T 20CTREZMT. BRBE
5ERUE FE RS LA £ B IEAERRE, AME T IRERERT B T E IR IREE . TERES S 1 h #4758 —
WRAE, VA E B EEE .

1.3 HERESHR

1.3.1 BREAHLAFANNE THAFREREBRULTHEPRELEY TN SRRRMEM X LEP
REENBRERR.TBENEALERBE KN BEAEREER LB P HEMGHNLAS R,
BHLURS BN ERAHBERBR-KCr,O, 8% . AAHBMENE L BN /KB pHE, K+ HE
HH2.5: 1,

1.3.2 B RWAE BHRKE10.00g0.9mm BHALHEFEE=MEP. MK 50mL, =
FHTF 95~98CKIBHFIRE 1~2 h, RIGEFHRBFHEI 5~ 10 min, HiR S ¥ F3 000 r/min
FTELS5~10min, B LEKR. HIBEE K. §HFBER, AF pH 7. 0. KB R EET
Whatman No. 4 2 G, 8GR H#TTHB, RESHIEBRR. ¥FERHEBATESMIARS
BHEMAME IR, SBEBRSIHF. HBREL 2~3 mL/min WEFEBEICLERETH
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Sep-Pak C,, B HZKE K, XA W5,/ 10~20 mL REHHFRB K e 2~3 K, HmA &
R KBEBRPEURERIRE. RTEBRE,.BEF—EL®P,3HF1 500 r/minF &L
1 min AR EREF K. Al 5~2mL ERSHWARABRBERERMAOBRE — TR .
B2 ERLEP, REHEBUEFBE.LE T 1500 r/min T B, LUBE AR B 89 B WK 4 08 w48
FALESS ,id 0.5 pm B Millipore 32/ 32 A HPLC i#REM P . H O . H FA4CULESH. B4
12 Bt B2 P Ok S P A A 2% LB R SR — B RE Xt A 9 TR . BAMRE 10.00 g 4
ZEISCTHTEH . KHETEHEIIASKE.
1.3.3 EERAMHEELN HHRBAHGH (Waters), A 510 FRBWE UK H#HHEBEA
Bl Y B A6 BE 45 il 28 Waters 490 %€ 4b 0 W 28 ; Model 730 %48 4b 70 3% ; 6 % K 5 Waters
Nova-Pak C ;¥ , 30 mm X150 mm,5 pm;CBi B{E P H:.
SRR : K5 : 45 KB HOERN RS, UV RN BT E 222 nm, H##2ER 20 pL, R H
SRk E R A Model 730 3% Ab B8 28 3547 BU43 . A AR X 4R B9 it {B] 0 %6 SN0 E R i e 4R
BB P B3 5 AT HE, A MR E R .

2 ERE59W

2.1 FEHNRHRMRSE

BEEFERBRORNYRAGIARN PR . 2B ESEH TR, RESBPEESET
1 B R RIS REE, THRRBPEAELHTRERRY . EWREHET . HKESN
REBBARBBELHAGNBERARROBERFE HL , B IR & FER AR R Y >
HLFEEBRKBEMP IL% RN REAEFEIL. 3535 3E 1 5P RE B IK B Ry FH
87.4%~93.3% (A#% 1), K F 80% . XM B/ M &N 0. 01 ng, 7 + P B BAER H
WHEH1.5X10° mg/kg.,

Table 1 Recovery of atrazine in soil samples

Sampling quantity Added Founded Recovery (%) RSD
/g /ug /ug (n=5) %)

0.3 0.28 93.3 1.70

Soil 10 3.0 2.61 87.0 1. 60
30.0 26. 23 87.4 4. 50

Sample

BB P EHRAN HPLC EE R SR LA 1 ME 2,

HPLC B B &AM AT HEFNRS 5 L RPHRBYTE LI, HAEEENXFREE .
TFHREEATPHE . AER BAAFHARYMATEESCEENFERAER, EAS X R
R4 LB
2.2 HFEMEAFLIMBREZDHEIHF

*FE LB I ZEA A HPLC FEdt T T E, &R BR, 7EH 2591380 , 5 o BE Ab 3 /)N
XKLt MPHEEROEREEAB K TFREELE/ PR, XFTEEHTF LB ERBEE
R B T B R B R B3 2 R A TR BRSO S . R MOGERET (109 d) 3P I = BB AKEA T
0. 024~0.070 mg/kg Z A}, 280 d 53 L BRHRBBMEZ 0. 012~0. 058 mg/kg , WA BEHFES
FRBEARSEREZRRETREN—RE. K BWEEAR/N +RPFHLREELTHI BN
19.1 #118. 1 d, 5HERMMARELX, RTF—R3h ¥R . RS ESE0E 2,
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atrazine d . 2.00
atrazine

-«— 50il sample

1. 00
atrafine
atrazine
AL » K{‘L TN |
T; - 1 atrazine standard
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Fig.1 HPLC chromatograms of atrazine

a. atrazine standard b. control soil Fig. 2 Ultraviolet absorption spectra

c. fortified soil d. soil sample

Table 2 Degradation kinetic parameters of atrazine in soil

Treatments Er: i) Half-life /d C,Z_Coe_‘n Correlation coefficient
/kg * hm Co/mg * kg ™! K r
2. 25 19.1 1.9911 0.036 3 —9.982 4
4. 50 18.1 3.316 8 0.038 3 —0.978 5

BERMBN L RPRERORERY 45
B, TSR R R ERRARE T, 0 —— 4. 50ka/ha?

15 AR G078 B0 S 25 1 R CF 3) EBSRAT 5 ' T 2 26ke/le’
DEBFERRERSEABRREME, S 25
AR AT . 3 20
2.3 WEREHETMEQRIDEIS F

RA® ENRFEAAE, SRR EE
FRETERO~30 cmRHEAL L MF R RRMRE .
RAFTME, WEHRIE 3K 4 P, S

B RRAR PR R BE R R _ -
RB B R B, B W 2+ S AT Fig. 3 Degradation curves of atrazine in soil
MEREESMAHEOKEEEEASE TREELE /N AR BMEARLHET, EH
J5 27 d TLAR B E A #AE/NX 30 cm WEM TP EF L RE R, HEMENELBN D

Table 3 The residual concentration of atrazine in the

field soil of high rate treated (4.5 kg/hm?) (mg * kg™
Days after Soil depth/cm
treated 0~5 5~10 10~15 15~20 20~25 25~30
109 0. 070 0.024 0.035 0. 015 0.010 0. 007
49 0. 241 0. 044 0.057 0.034 0. 027 0.016
27 1.079 0.145 0.162 0. 076 0. 041 0.022
8 2. 369 0.269 0.151 0.116 0.012 ND

0 4.276 ND ND ND ND ND
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Table 4 The residual concentration of atrazine in the

field soil of low rate treated (2. 25 kg/hm?) (mg * kg™
Days ofter Soil depth/cm

treated 0~5 5~10 10~15 15~20 20~25 25~30
109 0.051 0.019 0. 028 0.010 0. 009 0. 006
49 0.147 0.032 0. 044 0. 023 0. 021 0. 010

27 0.796 0.022 0.035 0.023 0.014 ND

8 1. 452 0.179 0. 069 0.017 ND ND

0 2.247 ND ND ND ND ND

RHKEMB, 49d 5. AZEENIRPRMEERIBRY. TRERRR LR
LTRENHT . FELENMBEE KT 30cm, 7 109 d &, & KK FAEA/PMX 30 cm TEL
BRI EAMR SN 7 X107 6 X107 mg/kg.

HREBMN KBV PAZEALZRERBERBE 0~5cm 1R, FERHTRE
TRIEFIBROFIROBMERARE. EE L BREANN, T REIES BRETRE,
Bl + X 36 3 A TR B USSR PR MR GR . AR /DR AFRTRE L MY pH BAMAILRES ]
5, TUEHEE T REFEAEN, FILASBEEMK . HESEES. ALASERERE—F
M T HFEBRABMEES, 5 — R T 2R3 RN CF M AEILsE S LS BE
EREHRM . BVENERD, T RBEYHRE BB FEBBEES, N EMEYNE
MRS, RAATMPHMBERRMAERKCEE BT 80 EREARE. BRI
BRARRNA, TRMAVETER S T 2 R0 RIS IE X, 78 1 3590 5 R85 38 4 1 %
BT, L MEFERNFEEIRETFLIRAINLASE.

Table 5 Organic matters content and pH of different depth soil

Soil depth /cm  Organic matter (%) pH of soil || Soil depth /cm  Organic matter (%) pH of soil
0~5 2.69 6.50 15~20 2. 65 6. 70
5~10 2.50 6.53 20~25 2. 07 6. 89

10~15 2.63 6. 66 25~30 1.42 7.16

3 &g

HEY WK I LA 20~30 cm 2R EIWBER 0. 006~0. 01 mg/kg, &+ AR HE
Ertrs, HRRELEPDRMYFELZERHEER SR THRARLENK KR, KRR R
AN T RETEERNBAERY . BAERELZRRBTANEIERRERLLRAN
EER . FUNTEEIRAFIASEREADELRTIHBISHARREEANEENE
X

X 3% F H O HE R BN BORR AR KOO IR B SBEEER MR E . BUESF
5 P Jo i A 5 8% SR A Bk BB R A 5 7 B 0 K R B0 b X 2 B 7 38 ST R R, B Lk X 3R K IR 9
V55 BAESE 2 FR R K A0 OE A G SE R B b X T Rt F 7K A S B T4, BB T K 38 3
HHREKFY . PR R ERE M T K HERBIR B, UEFBEHERROTR.
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The Residual Dynamics and Leaching Dynamics of Atrazine in Soil

XIE Wen-ming!", LIU Xing-quan®’, FAN Zhi-xian!, CHEN Ming?

(1. College of Source and Envirohmental sciences, Jilin Agricultural University, Changchun 130118, China;
2. Faculty of Life Science, Zhejiang Forestry Colleges Lin"an 311300, China;
3. National Research Center of Geoanalysis, Beijing 100037, China)

Abstract : The residual dynamics and leaching dynamics of atrazine in corn field were studied by HPLC.
Results showed that the half-life in soil for atrazine 40% FL applied alone at the rates of 2. 25 kg/hm?(a. ).,
4.50 kg/hm? (a. i) were 19. 1 days and 18. 1 days, respectively. Field experiments revealed that
disappearance rate of atrazine in soil followed the first-order rate law. Over the 120-day growing season of
the corn, the degradation and leaching of the residual atrazine in the surface of soil were found. And most of
the atrazine applied was kept in the top of the soil. The leaching experiment results showed that the leaching
depth was more than 30 cm in feild. The rate of atrazine applicated could influence the leaching behavior of
atrazine in soil profile. Initial detection of atrazine was occurred in the depth of 25~ 30 cm at 27 days after
high rate application but no atrazine was found in the lower rate treated soil. As the atrazine application rate
was decreased, atrazine eluted through the soil profile over a longer period of time. It suggested that atrazine
has low potential to reach the groundwater. The main factors affected the leaching are application rates and

the characters of soil.

Key words :atrazine; soil; HPLC; residue dynamic; leaching dynamic




