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Fig. 1.3 IR spectra of mancozeb
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BRI, SRR AT, 5 SADTLER A2k M40 4 & (1968 4F) TG
KK H(MZ v Rohm & Haas Company USA 0 BrdniERE S, 81.2%).
1232 MZ & X HEH5THE
MZ (¥ X SHRATH (K 1.4)454E: d=3.034, 4.84A, 6.55A, 8.05A, 6.984
BRIl
1000,

300 ¢
600

400 ¢

Pl osdion,

20 40
B 14 MZH#H X HEFHE

Fig. 1.4 x-ray diffract spectra of mancozeb (From reference 4)

1.24 MZ BB EMRtERE

1241 HH

12411 SHEFEME MZ SHEAWKED, KR EMEORZEN LDso
4500~11200mg/kg, &7 2L R # M LDso 5000~15000mg/kg. LA 2 Bt
A MZ i, Bl 2477 (1) 32 BLIRAR A BRI o B2 JoR AR I 38
JEA PRI, HREEREIR E B ARSI . R MEIRRE. . SR, R
RMTAE R DAEILE A E 2 PUEIER A MZ G EME, Wi 2021
MIRR BAT N o SRTHT MZ RT3 A2 B A DA AR X 40 2 R G0 B4
P42 3 CSao

12412 EHEHEE EEKPEHEERRERHE T KARPM NOEL A
5mg/kgl®. x4 AT MZ ARS8 1 7 & 2331 0, 0.625, 2.5 T 25mg/kg,
IR 25 SRR, P 1= 7 B 2 U S B BT AL Y FRAEG, 1T 0.625mglkg I
A MR 53R H 2 AN

12413 XNEBEMEWE KR =MARZHAKERHE MZ K17 2KTFE
50mg/kg BF, AEF AT, HRZEANEB G S SRS . 75
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— I, IR N T SOHE R BE R 24524, A 2 MZ 1A 2] 55mg/m?® [
1L, AT SR BN 4 AT AR R K
1.2.4.1.4 XNEHEHEM  ERR AR ZEERE S, 7E N MZ 50mg/kg,
A R BB ) RN« 25U YR 11d (KR MZ )& /KT 1320mg/kg B, A
DI A2 R 40, IR . BAIEIRAZRKENAIER . “ERZAHK
BRI MZ 0.017mg/L B, %A WE 331 . Ghate &I MZ fig 5 B IR EL
W, AR R HIBIR AR,
1.2.415 BRBHE MZ SR EIE A 2, (HIEE AN 5/
FRERAEL, Ames REG 55 5 91k
1.2.41.6 BB HRWE MZ BUBHEIIRIE, HiE MZ Bl 2 —FieE
A sE
12417 MNBHEREME —LHR R, KFEM EBDCs AT 24h )5,
il AT DAt o R AT B SR ksl o K B A A T R BRIR AR R
12418 ZEANERBSWEARIERE MZ /LA HLR T EME SN ETU,
XA P AE IR B P AR BRI A A2 . s NVEALTE NI MZ, ATl
BRI, A BN E AR SR T, K% 96h WA HHES R, ETU & MZ
FEARE =

M2, RAE RS E R R, MZ A RERE R SR 3
SRARTR ., EOR AT B A 7R
1242 AX¥E
1.2.421 XNSEyFm  ASPESEYEA R, MZ XTS5, X 03689 Ay
Y () LDso>10000mg/kg, XTEKIHERA LDso 3000~6000mg/kg. 7E3F 5 K B44
% A MZ, feRomm i e,
1.2.422 SAKEEVEECIEEFEVROEN  — BRIk, MZ 6 & FKAE
TAEMEE FOL, ROk ERDEE, A KEaRRIE D N E.
XF /N AR ) 72hLCso>40mglkgs it 48hLCso 3.5 mg/kg. HH T~ MZ 7E7K
ARV, (R GAE B R K AR AR AR N AN 238 RRAE D) R . MZ 5K B ) Al 2
Eb 1E 5 FH 8] FH 24 & 5 50~100 f5 A W2 2| a8, DLE T I07% %€ LDso.
MZ f &g CarkitEaE g 100mg) MARIRIETCEE . A 28 0 B sh i
AP MZ BURS, 7R ) 62 Rk 251, MZ J& T3 R R 1K)
— b 241100,
1.2.42.3 XNTIBUMAEMBEREN  LSHEEMH MZ 5758 E N IEF
EH) 10 5 IEHHEZ M, MZ Geffipb HIg A piescE, JH0 I8
AR BEAR . IX PP B I, R =AH Wt sE R & IE#DL,
1243 3REBER

MZ 7566 5 K AFAER B /e HIRFAEY R4, JEH AR, sl
MR ETU &— KA, ETU &FMEE L szt
EBDCs & suib AL fE =4 ETD, | ETD F&f#/Ep ETU 1 ETM. fE
MZ 1 ETD & K#)15 0.02%, ETM A 0.85~2.19%, %1 ETM 45 #F1°E
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Re S IR A R ETU A AR 4+ 1214, 1960 4F, Sato £1 Tomizawa & %G
F A R b e AR AR EE, W AR R A 75 I R BT 8 JTCARL AR 25 B R A B A
F A L AL &9, B R G se b 2 —y ETURS, SR R R b
W7, IESRT MZ fEF LR FEERR @8 EU, ETU & B0 K
H MZ B B 5 BN EU ERS, MZ in#Jri e, S48,

RAER LG R A ) ETU 2>, ANFEAFET RKE) MZ #4E 39d J& ETU 45
BAIZE 46.3 15, S orEik 10.5%07), A LR AR IR R4 LK 15081,

S
OXIDATION CH—NH—-C—Se__+
| ~ METAL
CHp—NH-C—S
s \ N
ETHYLENEBISDITHIOC ARBAMATES
i
O CH,— NH +m,0 CH—N=C=S$
(IZHZ NH—C—S— | —~c=s <---2--.
CHy—NH=-C—5— CH,— NH CH,—N=c=5
S X EDI
ETD ﬂJT
CH—N
.
e c|-|2—|}| Tc. <
S=C—S
ETM

B 15 MZ &M= hitR(BRETTRYORL)
Fig.1.5 The degradation products and pathways of MZ
(Dashed line indicates proposed reaction)

12431 FEIIEFHFEE MZ7ELIEPRGERR, BAERN Aaw g
ORI B o AR ik <10cm. B3, /£ Immokalee 407> HH1{X 3d,
76 A 3 B N 4~8 . BIRE Bk IR Y R

1.2.432 TEKFHALZEREMRE  MZ (£ TR K (pH5~7)H B AR H 2 1 <1d . 24
pH5~9 I, MZ 7E/Kd W 1~2d. fE/K RG> R 58 ETU.
1.2.43.3 FTHRYME ERREE % MZ EERHEEIE E, SRS
YW, AR A A E . RAEVEEEA A A IR H I H E N A R, &
JK, SRR KR MZ UK. R, FEEYE MZ A3 5 AT P
MBS AL R . FRAFEAE B SR 10 B MZ, i #2 At A 7
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W AR — RSP A 2 ) ETURS21, EBDCs #4kpih ETU — & AliA
16~23%l81,

1.2.44 MZRG 97k RZREGRAL

12441 MZRIBRBESAE K60l EBDCs XA o 5k E8E
I3 Bk 62122) AR R 2324 R IR e e FE VR 2528 ]
PN RIS 2T SR R AN T 2 M (18428734, McLeod %57 1969 4E
HRARIE T N TR RN E EBDCs RE . XFh k4 k5 ik
W7, RN AR 8 7 7k20, A S i 44T 2 8 AR B)
A2 i R 4 R PR 2H 93 1) 28 SR AT SR C i o0 B i — e Te) 820 e 77, e
Pt o TN A o TN E R O TR B o OB o 8 T T4 R Y =
ILET R ANEH RGP T B, RATS RN EEY . 53, &
(1) MZ HiERIER %, T T IR 5 a3 o i aE b .

1.2.4.42 MZ FPREKEFRE  MZ RAMTHARVER, ik — % H
HI57 A 300~500 13 25y AT . DRI . R ARAD L3 b ) SR AR VTR B
s, AL LA B LA ppm(mglkg) 3343642 Mz i AR Fisa — A
), BRWGR BRI & ERE 1. HE MZ 71 0.5%24 0% 2 fifi it
5=k, GHHEM A R4S B 40mglkg, T MZ 4L By 520mg/kg, B szxt
ff 0.056mg/kg, JitiZ4 1 0.088mg/kg (& i L I HE S N &4 0.20mg/100g)
[43]

7t FDA (1985~1991) & Hisk i1 Wl vh, A5l EBDCs & 5% B =i
PREIEESD, RILFIFES AR 3ERN 102464, &&= 3.0ppm (EPA 7
YF Tppm) , EHEN 2172, S E 2.9ppm (EPA LU 4ppm) 4, {HIE 5
—IUAE T, RUEHI 12 ISR 5.2~80mg/kg( AR ARG 1), K
FIE R JE 37 L 30% 0 #E i REAG H EBDC HI5% B, {EL[RIRE FORE i ARG A HY
ETU (K& HBR A 0.01mg/kg) (481,

FH 1) it 24 A1 TAF Bl A7 3R 88575 et il 76 FH AL 245 4h, #0177
71 EBDCs A 1.8ug/kg™l. 7ERH A D8 SRR B, TC 1) R0 st 55 i
S MZ & TN 0.22mg/m3R8l, 7E AR MZ R 7 ) A3 S MZ )
&8N 0.042~1.78mg/m*,



—10 — FEL R KNS S 1Ie X

1.3 ETU

1.3.1 EXIFM

ETU 2 AT B e N 7 i 24Nt 20 /) EBDCs R AT & 44, X
Fe HLAE AWK P9 A AN IR 35 R 1) B A8 =40 . EBDCs 155178 ik i B2 Hh 2
FEAE ETURT, 3 EBDCs 75 4L ) 4% 7= b 46 0 A1 ZAE o F2 b th £ 7 A=

ETUNR2, ETU [43kET EBDCs 41, & X &l TRk, T3 T b
by Bekb, 2550 A R AR ALE R AT IR AL IR R A (NA-22)81, 3k [
PAESEF= 88 60~70 Wi, Ar= K NIL AR ALEhFA AT .

1.3.2 FAiLAEME:

ETU B4k AP DY S K -2-T i, H SCRFRN SR, L5450
A MG TFEN:
_ CH,—N
(l:HZ NH:C_ . | 2 \:C—SH C3H6NZS

sk
CH,—NH CH>—NH 102.17

ETU 25 o8 B ik, oAk, BRIET, A1 203~204°C, 7R K%
HRRRE . SPCREUR. BAE: /K 30°CH, 2%; 60°CH, 9%; 90°CHf,
44%., —FETHK=100mg/ml, 18°CHI, 95% Z. &2, Pl 1~5mg/ml, 18°C.
WA T OB LR Ak, nlETHE, e, 48, JUTPARE T L.
fi. 7K. DBLERE0.66. [N 252°C, Ak, 785 )E<133Pa.

1.3.3  JGEERRE

1.3.3.1 ETU #% sttt
2ug/ml KVETR, 1em ELIL, A px 232nm, € = 1.64 X 10%. ETU & Rohm
& Haas Company USA [HJ53 Hrbr#ERE S, 97.2%.
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200.0 lengih ong nm

B 16 ETU®ESAER

Fig. 1.6 UV spectraof ETU
1.3.3.2 ETU #4sh ki
ETU MIZLAM G (B 1.7)4854E: v =1519.5cm™, 1205.0 cm™, 920.0cm™,
591.7 cm™ Jy5iié . 5 SADTLER [FFR#ELLAME (1968 4F) A 7] 5 i 7] 1.3.3.1.

L it L LR

o T | | | | T T T | T T |
4000 500 2000 1500 2000 1800 1400 1400 1200 1000 600 00 400

Wavenumber

B 17 ETUG#LsAER
Fig. 1.7 IR spectra of ETU



—12 — FEL R KNS S 1Ie X

1.3.3.3 ETU #B a3k
ETU HIRZREFL AR I itk (B 1.8) 454k -

-y

CHp a7

363
3.359
3356

—435T
3

CHz OH

H
@’ﬂ IS

i |

ca i

T T T T T T T T T T T T T T T T T T T T T T T T T T
£ 4 3 P 1 Ppm

A 1.8 ETU &AM TFEFH IH-NMR
Figl.8 'H-NMR spectra of ETU in CD3:0OD

1.3.4 ETU WEHEZEHRHERE

1341 #HM#

13411 2HESEMH ETU 2HHEMEMK, LDso KA RMEM: 1832mg/kg, Hf
PE 545mg/kg;  FAE /N R 4000mg/kgl®o0, i R Al B A BT I
A A 98, X HRHE AN SR A HIBAE R . BRIk e R EUHT. Ho. O
RNNRA I T, AR SRR, 3 R AR B

1.3.4.1.2 B IR, ETU XHR BRI 6E A 5 52057
w>25mg/kg, XF KRR BER A B A7 E N 80mglky, XA SEAEL
A ERRM . 1980 4 IMPR i€ T ETU Xt A ADI &4 0.002mg/kg, {H
JEF T 1986 4K ADI Uk T TADIL, B J5 SR

1.3.4.1.3 XIEERHIRM  ETU X AL K BRE B4R I A1 56 Hh #0350
PEOSOSSL S KRR AG R B M EEM NIRRT 0D R KR, &5
SR K BN Sk RS AR S R S . 2 IR E IS B
30ma/kg B HEREAE K BRUIG L 57/73 & iFR K. HAE, ETU XFPREL/NE R
R KR WA SRR A . A A T ETU BEfEK H REK
BRI /N RN RERTJE R, ETU RERRAR A (1 B PN 2022 DU AR-N- B H R B 1 v
PE, EABERZ /N 1 R AR Y IX AP ER 3G P s ETU A2 K (A R N R e i
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OB, HENRERE B/ A BRI X PR TS MR 504 18 — Rl et
se/NA R ETU B3 R A B, 1980 4F, IMPR #fi5%2 T ETU HR
T AE &N 15mg/kg.
1.3.4.1.4 R ETU £ Ames R HH T BRAN:; 1B AFTEA
(IR 7L Bl A A 6 & SR B 1
1.3.4.15 BoEtE ETU R —FEUER, BHIARC 43200 2B 2R EU@ #1550,
RIATREXT N 2REUE . B O 2k s n] A58 sh ) 7= A R e e o KT
B Rl ] A R BRIP R, ThRERIE, BRRXTmll, &EmE. F
i FFUIR e A2 1) 771 =l 250~500ppm
1.3.4.1.6 XTERERFEM: 1948 4F, Seifter A1 Enrich 5 &I T ETU X HUR
sz B, ETU wlff FURBRIG AR R, FRARHIRIRBER K. SFEN
10.6~23.4mg/kg B, 5l 40 1) FFOPR i 22 0 =l FFOR AR R 1 701 o

K2, ETU XHRIG B4R 20T K R FECR A ™ B 5 1w (1) £000 77
BRI A B AR
1342 £5% K

ETU XK A sh¥ At thsh A s 2 a8k« XN AR AR I SR AN
100ppm. FRLEET236-Z ETU X1, ShRE 050 (R4 et .
1.3.43 3% )2 7F

LV IAEEFUR = 1) ETU ¥5 4% £ 2R JE T EBDCs AW I H. ETU
[ B - T- EBDCs 2% B 75 f) e i P A ik i) 4644 - ETU A& EBDCs I o
i, (B R ER . ETU RSKE, HEERSHER
EU. ETU FIEMNFEZERAEEEVRGNAGH RN FEF, FeHl 2 268
VIR CInEE . ZE RS FENER G KA. RN RTIRREED FKE
[l EBDCs AR HIAE B ETU [ 1 SRR AR, T ERIREM =48 EU ATH
AR
13431 fEKFHMEME ETUEKFHMFE, pH5. pH 7. pH 9 =4k
H, 90°C, =1H, ETU MiEEAAN KA. AT W ETU A5 K K f#
[18,58]
1.3.43.2 FELBFHARBE ETU 75 K 0 1338 b B 038 5 LU AN KB 1 22
B H% . A YIS TR 3, ETU #8442 5 COo FIPU A DL i) R s
Yo 5K AE0%t ETU 78 L3R TR et S i 45 A0, B3R X ETU )6
FRRCIAN K, T 3R AT AR ETU B G AAE
1.3.43.3 FHEYENKARE ETU RESEHEYRS, FEaT DU A 5
TEREIR N AL T FEREPIR N I R B AR =900 EU A0 2Kk, A ETU
A PR RS, MATLARY 20ppm BEf#S) 2ppm, fEKHEMRE T FE 1d, MERS
L 15d,
1.3.43.4 FESEARKARE ETU ESDYR P 1) B AR [EAE ALY 44 P9 A
Bl ETU FYH iR = EEIE R . 508 A1 @Y M K 78 S A o8 B A

K& I TAEUEB, ETU fEM S IR MR LU R 5, B H AN L,
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R KINEEDR BRI KE . H R ETU SR ETE LA 1.9,

NH
Mo
9 i CH
H:N-C - NH3z Ethylene Urea NI 2-1midazoline
Urea
a
CH-NH: N > (d) 0 ogunte
= i
CH:-NH: d ac O C‘*NH Hydantoin
FEthylene c(d) e
. P
CH:z-NH
Cle Nﬁc=s = ™
- T [ SC-N  NH
N N old

abcde 4

Unknown ) '
Jaffe's b
metabolites \ a¢d} ¢'s base
(@
(|3H2 -CO0OH
COOH NH:
Glycine

Natural substances COOH
(Protein.Fat) Oxalic acid

a=>t. % photodecomposition ; b=4& 52 &4t chemical oxidation ; c=#i4% plants ; d=%14% animals;
e=1 % soil; &5 M &9 FE & TR a4 AFE 2 letters in parenthesis () indicate proposed pathways.

B 1.9 ETU &1t = dpfeif 2

Fig. 1.9 The degradation products and pathways of ETU(from reference 18)

1344 ETU &G 97 HBKE R
13441 ETU KRB

Bottomley P. et al. Ziik 7 AT AR ETU R BE I 5, 8552 % GLC
FHPLC ¥AE T VER MR EY, ek, e TLC 2447 GLC
FIHPLC T e WiRM RMRE, BSOS L. USRS RE
18, HNAED.
GLC # &%

1970~1980 £, GLC J"iZH T ETU HIBREE 4, NS A BE b R
B 3 HLAT DL FH 2 Fi il 28 (n ECD, FID, FPD, AFID %) . GLC ALL
STONATAEVERNAEATAE TS, B B AT o N E 7 A R AN B A
jF@Ti/é’t

H7H  Bontoyan WR et al.fii ff§ GLC-TCD %} EBDCs H' /] ETU #4T
TR, A BR K298 0.1%, AR A7V KA R, Joik T3k o prtl.
R GLC B0 M ETU B, #5 &3 —/N )il & EBDCs #1b A ETU 11
)@, 1S ETU FIE g5 Rl . R X @s| i 7R, HFESL LA
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AR IR

EMEMH Hirvi Tetal. )8 7 RHBME QS EES T ETU. X[
SEFH FFAP. Carbowax 20M. OV-17. OV-101 A% FID . ECD-Ni%
ABHER I 28 203 4T 79T, Nitz S. et al. R 7 B Gk E T
ML L MLV A 2 ) ET U384,
GEX

W7 RZHWFR TAEEE KBS GLC 248 ETU RIEE, Ktk
SFHATAEAT T REM 54 AR RO, J@EY ETU fiTAEMR S-A &
-ETU. S-T#-ETU. N'N-X{ (=R %A ETU. N-=# 4 BE-S-4FE-ETU #F
AT o fTAEJE AR SR RIS, A e il sl AT A 7 BRIk
PRGT], EEIE R EN ], HTEEPR 2, ERE IR K. 5
AMNTAE )RR AR S 58 A R AN ) . 38 5 (E — FPRE S ) T VAN REAE
F— R L E I
HPLC J7ik

Marshall WD 3| HPLC 50 7 EBDCs FJ# i a) @, [FHf%F ETU 34T
TR, ZERR BN E T, S Onley et al @5 v — Nt ik, b
[FIVF 2 A2 P U 2419, Krause RT et al i3 1R A HPLC-EC £l ETU (¥
FARION, HH & iR SR A I 28 B = 08 (e 5 PE o 9 o H R R B 368 e A B
A AEE IR, HHRBEAH Y. EC AL Au/Hg TAE K
A1 AQIAQCI 2 LU FE AR BRI R A 1 17 328 55 P AR SR A0 1) A o HLAS) MR AN PR PT ok
2ppb(ng/kg). H CN. Cg. Cig #E43B ETU HALRA 24, H 10% 2 /KW
PREARS R 4338 153, 139 A1 133S. H Ce A Vsl A 100%7K . FLy s i
(8] 278S. J3 AME M 0T Or B I TR A = ) sz B AT 7 e o $RSiE L Vs
B, ARB T A FRAG . 60°CAEIRIG S L 35°C I I N = 1%, M A UG T AT AR 5o 45
BA I ()AL g /N, HUESEAERR T 251 T, Ce AR H

Krause RT $E4UHF 9T 7 R HPLC-EC v & d i it ETU vk, 78
REBAEFESE L, DUK+FEE+ELS (BB Nidls, TRk, F
B BK+ I . RN BOE TR B S s D IR VA P iR (4 3% as 4% 3% b,
BAEE DR MRS RUSRE, MA R T4, X TAEGH T pH BRIV,
PLpH 7~9 AHE, fWERMIFZm RIS, anEisp R, H OB &,
Al fd ETU [HUc 22 M 10%32 5 31 85%. ETU 7E EL A% ik e dn 2% b (1 [ml e 83k
gk, HFEEFERERE ETU 5 T RBEFRIGHEN SRAEERH, ffkix—
i) R0 ) i e A AT R e A A B o R AN S A Y 2 T B R O [ SR - 2
77% (70~81%) , Ffi-F3 92% (87~95%) , TMikELEAk IR K35 [Hl i %
96% (94-99%) . {HAMEKALIRFRA Surfasil FT 5B IREE S . B,
BAMEISFEAE ah N e, AW EAE AT T € (0.45pum)
TR G FIRAR N 2 e . CE RS, ETU BlE8R, DA% FE 5
B, Eshn 0.05ppm & 75 13%;  Us N 0.5ppm, IR 4%, s
Jin 0.05ppm, B A= i ke St A JE 4 2k B8 96%, o ETU 7EFE o H P 1%
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WHRTE ARG . BAE ETU 0.025pg/ml /K EEIRAEAE R RE S A T A3 2%
Doerge et al.#i& T HPLC-PAD & ETU, XA &ML AR EC Bk
IFER 5y, 1 AR AT AS T ZEA4L#UY, Doerge DR et al. fil Kurttio P et
al. 2> HIFR3E T H PB/LC-MS F1 TSP/HPLC-MS il ETU, 3 475 V2 ) { B 5
A E RGN 5 R B AT S 34, Bolzoni L et al. 31 T % H HPLC-5100A 7Y
FE AN A5 I 2 e A R 1 ETU &, HAS IR PR Tk 3ppbl™, 7EH:#
1B b, R RS, UME—MEFTAE, BT HsE, Tl
KRATLI TS 8], 32 =20 BT B v FE 17O, 7R 0d A Ab BE 25 3%, SR Sep-pak Cis
CIRYGERT 25 R 70 St B/

N GLC HE:#r ETU AR ZHIME, BeR2& ETU BIER (IRIER
PE. SRR G Y)) G e E R, ¥ EBDCs 7EAHN St et 72
H AL . ILELR R GLC ¥, KRZHURH ETU AT A A ik se ) o
Mo a5 RS &, IERFEPELS s BRSR AT I 7 B i AT AE AN e 45
T A ) ) R R B A AT AE M 5 1R RE AR E FORE S, BRI AR
HARAL BAFRT AT 5 B 22 . SRR L N SR B S
ETU BIfTAY . FEIEHIE, EANLTER, BEH HPLC J7ikm R BN
H, GLCVEMNBRATAE, BRARMMIE, NMERETH, EATMEH, EHIk
CARDHHRIE .

HPLC 0T 1157 1 ETU B8 G2 RN H T &S+ r
TN T REHEAEOLT, REUZILT GLC, [FIREE4MaI 2% ik £ 14
W, (B2, EEKEE HPLC. HPLC-MS R KIAK L 5, 455
JERH T EC fril#s, HRBUEMIEFMEREHE TIRKIISE R, 54 nLAFE
GLC #HEL, KR HPLC-EC ) XCHRIE £ .

1.34.42 ETU BIBRBE/KFEEIEHRE

ETU %% B8 AHH g 3 252 —J5 ThI AL 3R 19 29 : a8 F §iT EBDCs 2874 B 711
T ETU &5 b. EBDCs [EfRA: i ETU AIER,; ¢ ETU B&EMRE S, @il
KEMTRHRIGL RAER, B EBDCs #l54h, ETU fEMBE. RP=HAIHE
AR B K F K, — KT 0.Amglkg . 45 K £ B 5 R RS I A% BR
0.01mg/kgt®l, P iiE s 1~14d°,

TEH AR 2 4h, #A4E N SR IFIE 458 0.07ug/kg*.

7F FDA WM T/Erh (1985~1991) , &I AVt 14/120 AN h
HIRE (0.01ppm ) ETU. 7£ 864 M2 L& MdhEH, KIAH 7.5%HIF: aH
ETU 5% B /K74 0.01~0.06ppm!*4l,

ETU BI/KEMERLT, Wbk o] LEAHL R /K. 7R E AT 1295
CRHAKH, HbE—0 ETU &8N 16pg/LA,

MZ fEESNOE =+ ZFENH L, T H A SR AR ) ETU
Sk 25 35 1r) L, AT AAE SN M T R AR, B H BCIRE R T
EAE KM RIABAT AW S D . TR MRS M A, P
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MZ. ETU Ega B BN EA ISR, Rl A3 E A AR SR B 6
ARG IC AR, Dy 18R e AT AT RE 7 A AR B AR AG T AU K AE SR 1
SN, DRLE TR 13Xy T BT 7T AT
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F2E MZHE HS-GLC BEYHEAR

EBDCs % B 71 7 1 25 2 iy Fh MZ ELAG AT F- /K R0 AT WLV R
K] 5 B3 37 388 3 SR P TR (0 52 79, HS-GILC U2 e v fg e Pl 1 A A 1
MsE vk —, MZ ) HS-GLC [IB% B 4 W1 710 B4y W B AT, 85—
B MZ LR CS: 7 55 38R CS, TS AW T L. KT8
— B OAH T E W I AmHuE? T B B AR AT AR AT i
i, R HS-GLC AT EBDC A4 B 75k 5 Wl 5 777 L2030 4R, iy
TZOT RN J7 i, N SRR GLC 4hBide A, BHibf b2
AR 58 AR A5 5 1B S E R0, o SR 0 52 45 SRV 0 P2 ARG 255 3 ()
W2 R TN LR B 5T, 3617 2 42 HS-GLC 7£ EBDC 2K 2% 715k B 4047 -
(AR T B, REI S 45 SR VR A A L

21 MR5REE

2.1.1 AR

SAHETE: SP-501, EUXUK GGG #%(FPD-S), CR-3A il ib Bl s,
g FE: 2m X 3mm BEFHE, 3% 5%SE-30+ ik 101 A AR Ptk
177~149um(80~100 H);

. M46 65°C, VRAL=E 120°C, % 150°C,

WML 7. FERTE 1.0, &S 35mi/min, &< 82ml/min 255*1184ml/min;
225#92ml/min;
-600V =&, 102X 1/4, 4% 10X 30mm/h, CS {5 B3 a] £
1.30min, AMRiEE R ;

W SEPERERS: 10pl, 25ul, 50ul, 100pl, 250pl, 500ul, 1000ul,
2000yl

B FFEAR(GTS)(SGE A A7 dh): 100pl, 5ml T A il

T2 S M. 300ml e MR ZE 4 & i E il 300mI AR i, RIS &
JH(PTFE) RS, & A PN 2R M2 e 411 1 55 P A 2 FH A o i 4

TR K B Ae 55
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AR R,
MZ FrifEdh: (1)81.2%(Rohm & Haas
Company USA);
(2)88.6%(Ik FHAL THF 5T
b))
CSo bRtERFR: CSa(srHral) EZ W IX,
HHLLE A 1.263 1
0.79ml(1.00009)CS: H
£k (60~90°C) ERE
100ml, B[15 10000ug/ml
[PIAREE BE -
B 2.1 T=Z R KA
Fig. 2.1 Reaction flasks
212 RBAE

2121 MEZREMRAEFAMREGTHAZ  EHEIPOIEZMET, AN
ROM N TCRARI, A 972 <) H HUFE 100~2000p 308,  FLE R MR ZEF
PFTE il # EM5E CSo B P2 A BT .
2122 RA/GHA R e R 69X+ IR 20°CHI 100°C, (] [A] R AR A
J& 5~TsCEL 3R . 155 A1 30s FEFFIE - s B A CS2 ¥ 24 0.0004ug/ml.
0.004ug/ml. 0.04pg/ml. 0.4ug/ml 1 4ug/ml.
2123 KM H AR R LRG0 A @E RS, RETU0 =M, —
PN NEF T EN SR, ARG, — IR 2 Z)
B B RO R RS LN NS, I S s S e R B DA
— IR RN Z R FEE, W = IRIshEr WG CS, & ; 2B =R s, A
MR, B BRI ARG, RN CS A .
2124 FEIRHH BTN ZLERGH A

HEREE . @M IERERS Y 100pl; SGE TH %S B | HERE 2% 4 500ul, B
FEJGORHIIRITT, HANSWAEEFITH®T. KSR AEE N 20°C .
40°C. 60°C. 80°C#H1100°C; CS2 HIJH v 0.04pg/ml. 0.08ug/ml #1 0.16pug/ml.
2.1.25 CS2 & ik by B Fo 2,
21251 FoHl CS:ERREFIRIIERE 250X CSov HoS Al 15 Fs ILIEFITE
A — 1% SR A N AT
21252 CS: BWHIEEGALR KB B IS H S CS2 20pg/ i -
A0ug/iif~ 80ug/fi, LABTHECHI) CSa REE 9 FEAEN & W A Hi Be fi 5k i CS2
BERIIREE . IHBEERE T 2 W& T IRAF
2126 MZ WFABFRHHHMZE FEx  FRE MZ frifEdh 0.0123g A
250ml B, #ERIA 100ml K58 /144 5~10min, BRI R MZ AxifE R
Mo PEREREINE, FH 3 SCR WA 70 5 10ml AN 3 4> 100ml 25 & 4 2@ 2,
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FEEIRNTS 10pg/ml bRl BV, BRI T MZ B AL 22 5 e A1 in Rl
ik .

2127 MZ#REME ¥ Rohm & Haas Company USA 1] MZ FrHE i
FC 1) AU AR HE VAR 10mI 23 BN 3 A OB, I N AR VR IBY 5 , FI24 4 40ug
A1 80ug CS2 B RO ARE RN e, W H I MZ FAL R CS2 KL, 1S 1)
W SRR 2 LLRAFAL A

22 RS9

2.2.1 CS; B HS-GLC EEI bR

MZ £ A B e E LM B AL B P 25 (I RN F, 5
FRIVEF AR CSp, IX— b2 [ B S R 1] 30min A4 . M FEH, CS: 8
HEERG T, FRMN5E4 )G, CSy A RE AT, & ixXfhF
#7% 1.5~2.0h.

TETIZS R NIRIRAN B P RGP @A, 702 R 20261

a P BARE LIRS, B Te=TA=Tr= -T7
b JPA: HAEE SRS, B Pe=PA=pr="-----P7
C AT MR R, AT A SRAHEE, Bl

MY =y =gl = ey
Wy =y =gy =
M =y =gl =

WA UL, SN BRI AR A f=K— o +2
XN RG T, K=2, n=2, | f=2. AL NEHIRRS, KRG H
TN — A AR, RS —AH—2, A AL AR E,
YRS, AR AN A B R A . IR RT DA, AN S
Pt FH 430 s SO A3 S A — BOR BN ER, B, F N3RS AR
S5 RRL PR PR P18 Al A TRl SR G 2 7 TRl A, SN e 45 R s . AR
12 AR AR IR PR 5 Sk B A4 S5, AR TR PR A (8] N A 2 R A2 oA 3
TEZAGH, R R 52X FiokH P ) EZEAMFLR Z . i 18R
F B T T AR b, XA 7 B s s R R,
ST AT AN A B [ R R 2 ST R R Y

TETAS SO, W I s S AR AR b i R gl oy (D, Bl A
WM (F) 5HZESSE (P Bk, Hl: Fi~Pi

A B A AR SE (Poi) « WARAL NI BE R 350 (X)) Fig
FERE () RFKER:
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Pi =PoiXin (ESZIER)

=10 Pi=Po X (HIEAR)

BERP AT 2 52 B2 BT I ER e 4K 4 Raoult & 3 .

AR TN B SEH, BIRR—NERNZ ik R, (27 LUEE
Hise CS: M H0 I ot &% . M RSG T, HT/KEKREN, HiEKRETS
AKOREHE], KT CS2 2K, e FHA BRI, s IEER
gl J7K ks, MR R 1) CS ¥k Be ¥ Lhal CS: ik Rmfg 2 . Rlithizfk
2 7 >1 WRNHER, BRHFEIESE) NMNIERE RS, 8RB RAiER
BUONBEINZE 2 s, (RIS IR T 20 93 T A7 AE VR Al CRIAS IR I 2
WRFED B MO 2 B R T LL B E R my H. Hik, K
FH TS 43 A1 7 500 58 AR SV U 41 20 BsF A 2B N AR IE, B0 CSo TS
AT, BEAAR IE TAE R AR b S B B B S0 i 1 — 8. BE R IE &R
BOEAON 1. AR HS-GLC ME s N, 3 MZ i, Ehtfr it A -+

e
2.2.2 TRA J= N L2 T IR e 45 %

— ik, ROSOHRARFR &R DL 100~300ml Jy R, AAFUNAT A4 L
ZURI, RBUEBERNAZEN ST, SCELREH & VAR R PR R o S IR
P JC I BB, TR ERER, 2 50 W42 BIRE i R I N AN I N i ) s
Mo ST NIRHIA R, — A BN M2 C ZR, IS
JEIAEAE SONIRNERE, SN E S A 5 B R DR 0 R R 20284k, By 14
Z47] DK F S 76 BEAE AR T 40~60 C 1 5 IR U o T04% 2 o7 JHHL P S it i) R
s, RIELRIEARS, XNEERA T, &K PTFE MEL, Mk fis
RN H A BRI S T RO ZE CRIATRI S ) A T4y, HIRR
05 CSHZEAZ, R EIE ST, ERm RS R 24, 3t
FE 50ul BPATAS HH T4 HIKREEA ST 0.3mg/kg, XAEETCIEN H MZ
AR T 0.3mglkg J5 KR BEEhAS

2.2.3 A5 18] K@ AN R  TRD 2E R e 45 R

HONE TS KA T 3 BERFE - = A S > BERE, X7 6 22
I BARA: i A5 D 1) 983 s T 5 000 4 SR PRI 2T o U 45 SR UL I AE CSo iR AL
BT DLT 5 JEARE 18] B e 8] B R U e {EL R R AN K, 1T 40K A v B T
SR AN Re ZUBE (3R 2.1) 0 B TR AARG IR 58 7k, Xt SRR A R I
[F1) o I )7 e —E



F2FE MZuy HS-GLC KB 4rink —23 —

(21 RHETR A RRet A AR B B A AW 4R

Table 2.1  The results of injecting time intervals after sample intake

RERHCRERIRG ey O CR BRI Cuo/mD
e conc. of CSz in the flasks
Intervals Temp. of the flasks
() QGp)
0.0004 0.004 0.04 0.4

5~7 20 615 4561 712 707
100 3273 3340 9809 5250
15 20 408 2588 591 302
100 1299 2683 3983 1558
30 20 392 2057 461 300
100 623 2008 2116 510

2.2.4 A EISRAE T I e 45 SR
TRETT AR 45 BB, FESRAE IR, 40 5 % YA R Eh A
L3 1 CS, £ HHREE b (0T B (32 2.2)0 DA VBT Ay S A a4l
222 RHEFXANELROYH

Table 2.2 The effect of sampling manners on the results

F RO CSy I EE (ug/mb)
TR The conc. of CS: in the flasks

Sampling manners 0.0004 0.004 0.04 0.4 4
(Sample size 2ml )(Sample size 1ml)(Sample size 100ul)(Sample size 25ul)(Sample size 6pl)

i BN 2218
— R &2 E
Pull the plunger 0.80 4.00 4.00 10.0 24.0
slowly only one
time to the
scale

GG

W=IREZ

Reciprocate the 0.80 416 453 12.4 28.8
plunger three times
to the scale

RGesT B A%
W= R
Not flush the syringe 0.80 1.85 1.97 2.90 3.80
by carrier gas intake
air to the scale after
injection

W= IRAREE, NN CS KN 0.004ug/ml B, FHXHRZELE 4% A



—24 — FEL R KNS S 1Ie X

WEZ 0.04ug/ml B, 2108 13%. BRI, fEdFEshEiakir—eEEn
CSz, LA 0.004pug/ml A1 0.04ug/ml R AH], AHX T —UCRFEERINLT 5
Iy MIRAEL) 31%FH 33%. RS R, (ERAFE b, 2R A A 8 € 1)
o, RN EAM FE RS, NG, — RG22 & 1%
B, LAgb CS; RBUE AR E . G, DAV RS T, B
KFEDME S S A S . e, AR GRS 7 — BE S vkt
FESS 60s Jo, BN Rid 2ml 4pg/ml ) CSz Ja, IR A7) CSze

2.2.5 A[FIHEREES RAR BEARAL N 2 45 R KR

TEREREARUE T b, AN SCERRE 2 R B R AR 2R 120203, [ g 2
FHPEREARE2, WK 23 FTUUEH, R F-—RET, THRERE

s R e v {1 O 25 . ~ 1y .
20§ 60 A & 2.3100ml &9 G A A UH A AH B MR LR
SR ° Table 2.3 The measured values by the popular syringe and GTS respective-

X — 45 R R ly

TE KRR A RO i CSa IR (ug/ml)
25, fH AR A Temp. of the g 3Lk The conc. of CSz in the flasks

FE 2 SRRE R A f('?é")s Syringe types 0 04 0.08 0.16

Gyt =, MR

38 Popular 56 275 1008
JE R IR 3T AN 20 R GTS 08 525 2022
Gy PR i DR B 40 W38 Popular 66 343 1159
. 1F 100°C %1, H GTS 99 612 2225
?Ol?tg cSs, /;Iﬁ[;ﬁ 60 /‘%fﬁ Popular 104 523 1558
' =% GTS 176 793 3197
SANA e i L i 80 38 Popular 133 676 2050
FE 5% 13 53 78 4 RE i 2 GTS 258 953 3379
W A B Z Sl /N 38 Popular 198 725 3582
i HI 25 RO T 100 S GTS 301 1060 4938
N 2.85%#1 2.35%, S L mE
7 i ‘(,’*,\ | ;.j %24 BERAARAFERAHZNZLER
IEl e 2 gy gl A Table 2.4 The measured values by GTS with a valve
0, 04 .
97.56%fM 98.47%: T RN CS; B ughmi)
&&ﬁcﬁ* W {&Ej\j /ﬂﬂg( C) The conc. of CS2 in the flasks
0.33ugCSz /ml I, Temp.
SR 2.30% 0.04 0.08 0.16
M 2.77%, 99.88% 26 46.7 189 676
F1104%. 7EREFESS 40 71.0 194 1007
M E b, MARRT 60 136.3 502 1664
BMELE, W 80 268.7 888 2568

GNP IS E e i i o i N U e P VD RE B RALhri R e B S v B - A L S N TP
A TR A (BBURE SR 5 AR T 1) RE M R o g 05 368 7R AR 5 S s/ F i A
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FT B RAEST , RRCHERE B39t RSO #6 2 HEC , IA P 5
T T LRI B SRR 1 4% ) I A L S PR ], 3K — AIE ] R S
R CSp 3 AR 58 4 VST 1R IS L JR 2 1A . IR AR BB 1 56
FIT 100°CHY th TP IE IR () 88KPa) U7 5, MRk B ILVER, 2 5L
S S PRI o 6 MR T 0 B B0 35 S SR 1R 7T LA Gk —
BRI KA o SRR IS , (B2 Wi 1] 2 42K 3h LA L (A IR F).
FEAEASR IR, PR MZ 5 BRI FRE(MRLS)IN , TR 3
BERBEISE DR AN R ) 5 ) 2 5 AN R AR A i B R AR R IR .
Sb, RFERTRE S RIASEEIISE 75 B 40 HT R AT O

2.2.6 CS BERHECH| AR I 4 R

2.2.6.1 BH CSrimR ey #FLE

X} CSov HaS A7 (60~90°C) %% 15 Fii WL yA 7 AEAH [H] 1 (it 2618 R
AT T (R 2.5), HHEME N TIRBACH] CS RRR A IEE . T e
CSo BER VARG IE e, TR 1E 3 GeflIE ] fig4528-2932-33]

ffiF FPD B, 4 CSo FURSRERIALH, XS SoE R KR HEITER,
I F=HE—AMERHRZE, BRARR BRI, X SRR SE CS: MRRRIA I
B RE, Rl B A e [ e R, A R AR I B . ARSK
IGE RN, WEBAT IR (60~90°C)E N CS, M RBEIA IR AIE, HARHER
[B7E CS, Z Ji, BEMATBSHF, ANFeAETHt. Sl 26°C 1 A4 v ik (60~
90°C)Z&HERE 50pl, Tt B, XA 45 5 [F 48 P HURE T PR el
;A K,
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%25 CS2v HS REMTF RBEH AR HLER
Table 2.5 The separation and response values of carbon bisulfide hydrogen
sulfide etc. popular solvents

1 & Peakl H5 2 MIE peak2 2 3 /ME Peak3
YR N . N . N .
JEM O REeN ARG RRINED WERREL  (REININ VR
Retention Peak height Retention  Peak height Retention  Peak height
time(min) time(min) time(min)
CS; 0.757
H,S 0.345
VERliil
Petroleum ether 0.933 120 0.985 145 1.258 13
(60~90°C)
IECUb 0.765 82 1.038 93
n-hexane
P 0.363 0.578 187
Acetone
e 0.377 82
Methanol
K LEE 0.365 11 0.532 95
Ethanol
el 0.642 88 0578 132
Isopropyl
1IETEE 1.782 168 1.607 169
N-butanol
LR T 1.022 152 1.082 92
Acetate
SR 1.218 169 1.227 180
Tetrahy drofuran
7. Tk 0.568 100
Ethylether
TE R 0.655 222
Didloromethane
=S H 1.000 349 1.102 253
chloroform
s 1.442 155 1.523 116
7% Benzene
HI 3 Toluol 3.063 123 3.315 124
sy 385 179

DMF
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2.26.2 CS, Higl@diRisE xR

CS: RHBNEM FKHE %26 CSHREBMFREMZ LR
GERNLER 2.6, ZIRIMNFE &S Table 2.6 The binlife of CS2 mother liquor in lab.
SFHE VLR, 1000mg/L ) CS2 ‘ CS I J3E M (U P 1)
RESE RCE 2 A, Rl P it T 1) The conc. of CS(peak height)

W > - vt Preparative

¥ CS> }J_E,@KFIE, =Rk B date 20ug/fi  40uglfi  80ug/fi
B AT 22 6.4%. i —£5 L

HHECHI ) CS: RS IF A58 94.7.27 10640 10444 10139
ME, W bEmE%, BFUKE (20.1) (40.6) (70.9)
‘ 10000 10000 10000
T E /7> ) NIA 94.8.10
AT EN, 20 2 FHNAY o) 9 e

R
227 MZIptESEFRIIAERME LR

MU MZ 100pg/ii, — X E I 45 R F{E N 5.80, S =0.1368, CV
96=2.35; Vi MZ S0ug/iii, PRSP 2.83, S =0.0569, cv
%=2.01, ULHIRIF®E 1887750, KA Rohm & Haas Company USA #2111
MZ FrifEdt, 140 MZ BIF R & 2R . R EE R R B ik
BEBRFR A R IC ) R B AR IR VAT 0.5h WS8R, £ 10pg/ml I,
MZ 757K H B g <3%034 . 4t I [ 7= 1) MZ b e ity FH b 7 Yo 1) 4% B v VA T 3
SIPEATTE R, HUUEr 4, et hi gl A . WREHE MZ 5
HESh, TR RNV AR BB I ) R MZ bR 1) T 788,

228 MZEH{HA CS:NENXRINELR

1E S SR ] CS2 W FE I ERIRAE B A
81.2ug (MZ) X 0.5703381+-500=0.0926mg/L, M =X 5 & & 45 R N

0.0962mg/L, HALA=2000 =103.9% . ALK T 10096H) 5 A AL

TR ERAT N A R (4 CS2 W FEARE], S SRV LR RAAR A, i
35ml 10%EDTA #HEEE I 24ml B & 6.26%), 4k IR 56E
HS-GLC J7ikE 47, 3] MZ e &R LN CSa, S4h, RIS
PAEL R CS2 b #2560 B i S ROfEAT 72 & o

2.3 g
18 SN 8 8 P TS PTFE JH 25 19 100mI~300ml 1 R -

FERAETT BN — IR MESERL AN RIAL,  HERE IR B h D7 1) CSp FHIRE,
UETCHRAFI) CS20 100°CRAFERT, JAIE SR ANAA, AERAFE A LR B3R5 S
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LA ERAE . RS UE, ZEH S T THIE SN A TS 77, o A
MIEX S . (£ CSp BERIECHI ANl /7 1, R LAAE FH A7 il ¥ (60~90°C) #i B CS2,

FEVKFR VO E WICAFURRL 2 AN AN T ZEEDF IO A . AL MZ brifE i
IS LI RE HL A ST . MZ (1) CSa A= (100 5 5 BB B 0 s D ik A )
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EIFE MZEXWRR. MHREKL
HO % B 1 P 1

VAN PSR, BEAE R, TR 450 S EBDCs A% B 4t 7
BENTTZR . MZ 25 R R B BrEA 8 R AR 1 5 il — 5282,
WOz KREMHTOIARESE. SRR EEY R 2 M5 E . MR
I, EWFEENH 70%MZ "]IEHER . 80% KA TR 77 #LF 5
58 % H R R EREF nI VR M. 64% B M8 RIYEMERY ). 70% L& nl v 14
F7) (TEIFK ND-901)F1 72% v, & vl {40 7715 — oy FC il 71 By v 78 2290 ~ R JH.
R E . AR R B AR MBI 7 O V2 IRIE, RS T HAd
FH 0 B DA R 22 4 45 i) RO B 52 3] Sy 183861, MIZ A K3 TR F % B A
TAE, EANAMNT LA TFRIEAZEE, 8T B # MZ 78RR _E 5k R 2h &

Mgm R R B R R, o EInRE. AR, 24 H 25 sk PR ) 48 A
ﬁ1%ﬁﬁﬁ A %METMZND%1¢MZfKWﬁm e f Bk
PR TR B 202 RS SR CSo R

31 MM5EEE

3.1.1 HERE

RIGH AT TR KRB £ LT

REG A KA GRAE) T 4 5 (BKE);

B 2555 70%MZ mT R ) (Fe i 28 — 4L T)); 70%ND-901 Af
MR FR(E 40% = LB IREA AT 30%MZ, AR INT);

TZGREE . PN Z5571350°h 500 5 (HEFE VR FE) A 250 £, Fri i MZ
A RUR A& B B2 )y 29509/ha(500 1) F1 5900g/ha(250 fi5):
ND-901 #°4 1233g/ha(500 fi5) F1 2466.6g/ha(250 fi5), KT
AR-16 BT 55 28 34T Iy 1E R AT 55 5

R AR 1000m?, /NXTHAR 4~14m?, FAEFEE 3~5 K, I

R IR L

3.1.2 FERAE

HURE T BRI 04 1. 24 3+ 6 Fl 12d. #-Ab3E/NX ARELR K 3 2%
VU735 HORE 300g 210 Ao BEANMACE/NXCH B e TR AR 10 Fr
PEIES), HL 1509 A7k 450ml 235 . B MIRMRG , R Heaz I A B HEAR
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WF2NAL 7 HEBEENE; EAE XK s MZ 2535, H 5ml
7S B R RS R, K Ee 2ey5 03, RAFHEER T, 8RR
0.5min J52513% .

3.1.3 KA

3131 KA AEH
R, JALEH . BURMER. IETE. CS(UALI A Hral):;
Aok (BEH); 88.6%MZ 5k ;

CSo bt RE:  10000mg/L ) CS, brufE £} CS2
W IE T W€ 255

MZ brifdy: HERIFREL 88.6% MZ JFU (3%
JR IR ERVE 7E 5 50.80%CS:,
AITENE E 51.99%CS»)

23.2mg £l 20.0g £ KT 1M A
K1, OGN R A L

2% RN —EhIRIA TR : FREL 29 SR e
B, 7T 100ml #hERTE TR 0 2 min
"11(36%:h R 25 1 K =2:3 B 3.1 CS, iAE TR Z A0 &% B
H ﬁﬁ@aﬁiu o Fig. 3.1 HS-GLC chromatograms of standard CS;

3132 NE. AMEEMNRBRELH

AR CEAY R B St I, 2.0, CSo AR =UR (i I 0L 3.1

600ml I FA AT AT BOMA/E RN, B8 ITAS 22 P93 10mm (il FIRERGH, 18
PEUR KW, TR, moEH R
3133 CS:impd Mg |\

Hy 250ml & 18 K T & 2.5 ¢
&;ﬂ‘iqj’ JJD%?E‘%HLE’ ﬂ% 2.25F
10l 33E FF 28 [ 0 A TN 2 |
2. 4, 6. 8, 10ul CSabztft | o |
R FEABCT#r2h)s,
Bl 0S4k, 40pl HE
BERII, %+ CS2Jfi & (ng) Fl
L FR) W v (mim) BBOUUR

15 F
1.25F
1+

< 4 0.75
1/'5%1/5%52{55%2% 5 0.301 0.602 0.778  0.903 1 logng CS;
VAN =
logY=0.1840+-2.0248logX, B 32 CS:#irks

r =0.9991 (EIK Z K P Fig. 3.2 Standard curve of CS:
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P>0.01). ‘& R AT RS E SN, AHTMZIRM G 1T HCS:
R
3.1.34 H&NZFRK

43 B 100g 2 )AL L ER 10g A AR (I 90mIl ZE187K) T I B
IIHTRMLER 0.1g A1 150ml 2% &AL W5 — LR Wa, LR InZESH, 7
W, BB E] 80°CKIGH M 4h, BEBH 15min #8355 1 IR. RI5E
B, W RMNIEERAHEZEE, B FBEREEKBH (25£1C)0.5h, £55
T4 5 100l JBERE 28 s SR 35 2 TB) Sk, AT SR B A . #5R
BRI 5 25 BN 5 12 I STk B4
3.1.3.5 FmEickiXB

FH G B 35 ORI B R Z6) B0 In. MZ bR ER RIS, MZ P55
Tn¥ 4 0.89mg a.i./kg~ 5.39mg a.i./kg; ND-901 /&5 (PL MZ i) & 1.18mg
a.i/kg. 2.36mga.i./kg. 7.07mg a.i./kg. FIKEALEE 3 IRER . fF— IR
SRS AP s — RS RN, 55— AR A MZ A5ifE
Ky, A0S RE AR . RS, SUEEERI, 15 CS: W, dtmifE
CSa & &, UFES NI CSe & & SHRM =2 AR CS2 2
FE it el iR . 2 [l 3R 2% 0.57, MZ Binlalie it ml # F &R

; oo, FERR RSO R T MZ [E R
M e = e R O MZ T

32 ZRESH

321 WhnENLERKLER

TV e T T4 PS8 T8 00 A L 0 8 ORI B i L [R5 1 K T-80%(363.1
3.3); CSolit/ M5 X 1019, CS kY Kk £0.001mg/kg: MZIAGH:
UK E0.3malkg, 7 45R B 43T BRI,

%31 1009 MR MZ 635 heEig %

Table 3.1 Recovery of mancozeb from 100g cucumbers

s hn I cucumber - F cucumber leaves
MZ & EIllg=y . [ A .
AL Fortification  Recovery RIE] - cVv Recovery RIE] ey
Treatments amount amount e((;((;\;ery (%) amount E((;;\;ery (%)
(mg a.i.) (mg a.i.) 0 (mg a.i.) 0
MZ 0.089 0.083 93.3 3.74 0.075 84.3 5.59
0.539 0.522 96.8 0.93 0.451 83.7 2.41
0.118 0.106 89.8 4.67 0.095 80.5 3.91
ND-901 0.236 0.198 83.9 7.07 0.191 80.9 3.83

0.707 0.612 86.6 5.23 0.597 84.4 3.79
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CSa
CSa
CS2 CS2
il +
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .
0 2 0 2 0 2 0 2 min
Leaves Cucumber Leaves CK Cucumber CK

B33 FNArtA T CSMEAMEESHR

Fig. 3.3 HS-GLC chromatograms of CSzin the cucumbers and its leaves

322 MZEERLEFEREIS

ZHEMMLE 3 UGRIG 45 K WI(K 3.2, & 3.4, [ 3.5), i A K 1w it
%32 MZAXWMEFNFrE LHERGHES

Table 3.2 The residual dynamics of mancozeb in plastic house cucumbers and its leaves

= T = Eca K Ee
Spring planting Spring planting Autumn planting
i BURE| (1990.5.31~6.9) (1990.7.7~7.19) (1990.9.12~9.25)
2T 11 91N [EECE LN Ry [GEEE L Iy
#  BfE]| Cucumbers | Cucumbers Leaves Cucumbers Leaves

Treat. ter-va| Residual Rateof| pogigya Rateof pegig s Rateof| pegjgual  Rateof  pegjquq  Rateof

ments level degra- | |evel  degra-  |eye|  degra- level degra- level degra-
d) | Mk da | (mgkg) da& o (mgkg) O | (mgkg) & - (mgky) 0
tion(%) tion(%) tion(%) tion(%) tion(%)

0 2.70 0 0.88 0 164 0 1.36 0 148 0
1 1.82 32 | 116 -32 164 -03| 1.98 -46 189  -27.6
3 |118@e 56 | 036 59 135 17.7| 155 14 157 -6.2
6

500
fold
0.3640y 87 | 0.27 69 127 223| 1..02 25 145 2.3
12 [ 0.29@ed) 89 | 0.11 88 98 40.4] 0.48 65 86 41.8
0 3.79 0 1.11 0 254 0 2.06 0 246 0
250 1 2.88 24 | 125 -13 243 47 2.16 -5 271 -9.9
fold 197ea) 48 | 068 39 230 97 1.77 14 249 -1.1

6 |113@4q 70 | 027 76 204 200 1.16 44 187 242
12 [ 0.39@s 90 | 0.20 32 163 36.0| 1.04 50 164  33.2
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2.5 ——S500f5 AW F
——5001% 25 W &
3 2 —a- 25015 W T
25 —=— 2501 25 K
g
2
T
£

=
LA

o 1 2 3 4 5 6 1 8 9 10 11 12 d
F13.4 MZAE KM R LR B shA s

Fig. 3.4 Degradation curves of mancozeb on the cucumbers in the plastic house

——500f5 W F
—— 50015 25 W K
—— 25015 4 W F
—&—2501% 25 W #K

o 1 2 3 4 s 6 7 8 9 10 11 12 d
3.5 MZA RSN v BB )& i

Fig. 3.5 Degradation curves of mancozeb on the cucumber leaves

500 fi%. 250 f% 09 MZ Zj#, JN L% ® &% 5N 0.88~2.70mg/kg -
1.11~3.79mg/kg. TEAEFFIREEZ], Lt 2~6d B3 H AR E ) MRLES!, H
HHEEHEAE KT KIE, BERME 7d HZG—%, REXNRBEEASSE L
SR, W 500 £%. 250 f%) ND-901 5%, JK bi MZ JEEETTRE 43 51N
0.56mg/kg. 0.79mg/kg(% 3.3, K 3.6). REHLHEEE, HIK L2755
BN 1mg/kg. 74N B A2 I 5% B B TR I R 4 S R B
TERASVIRR, M ISR ISR S 7 S50 % TERR &I K
RAJEHZ), MZ R R R G MZ 3R L 17H K FRiE 5 KM
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%33 #%/NEND-901 %+ MZ&EEHE

Table 3.3 The residual dynamics of mancozeb in ND-901 in plastic house cucumbers

4% Spring planting (1991.6.5~1991.6.17)

Wi 25 vk g BURERIRRGES 1A 21 JIL Cucumbers )7 Leaves
Treatments Interval 5 q:chy HRE i 4:2hy HRZE
(d) Residual level Rate of Residual level Rate of
(mg/kg)  degradation(%)  (mg/kg)  degradation(%o)
0 0.56 0 61 0
1 0.52 7 60 1
500fold 3 0.31 45 58 6
6 0.09 84 22 64
12 <0.03 98 5 91
0 0.79 0 119
1 0.82 -4 110 8
250 fold 3 0.36 54 104 13
6 0.23 71 54 55
12 0.03 96 28 77
251 —— 5005 Zj W F
=250 AW F
2 -
1.5 |

=]

mg/kg mancozeb

o 1 2 3 4 5 6 71 8 9 10 11 12 d
K3.6 XHHEE K END-90 v MZ ik i shas ih &

Fig. 3.6 Degradation curves of mancozeb in ND-901 on the plastic house cucumbers

B2 R A 3 M A KR R IR AR 50, 3N E B PRI A KA R MZ ATA
JUEELAAE . 3RMITAE . FER BRI 3~7d, 4% IRHES: (Rt 2457 154
AT IR SR TFT RENE o AN SRTREAR A1 BE 5 18, Tt 245 ) 3 — R A IR 35
JKMZ B Refwsy, T — Ui 25 BRI 38 MZ S B B fik. AR SR
7B B B A5 RS BB Y, R REZG70) ND-901 ) MZ B B /1 H5,

ZaEMARRE. B, EPRSCRMFETEO T, HarLakt MZ 7555
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03I FH N H

M 3.2 v B, MiZyjas— R EY R T IRGUIURE, Bl R
B TR OGRS, AN B 250K B T8 ¥R« XA R B 2457
AEERI R Gy A5k T, FRECRAL R A A IR D, T2
AR A AR 0 ATE - HIR EP

323 MZIEMF ERREES

B RK FE ) PR AR B AL B M B MZ SRR E (R 3.2) il N
148~164mg/kg. 246~254mg/kg. ND-901 i i £ 4b 4 61mg/kg- 119mg/kg.
W a2 0R 4 H br 2 BRI, Rk 5 RE 23R )R B2 100 57545
X —45 1 Lehotay J et al. 5% H HPLC-UV i & MZ 78 i 25 3% TN F %k 81
RS, AR RS 7~10d FHZG, R B MZ SR RS R 2R

324 PFHAFEEFFEW

MZ 72 M AR & — 3 1 SR Co= Coe™, 10 4177
FEH rE¥IRT 0.05 BF/KFo WK 34 FTLUE R, HEFHIREBIER MZ 1£
IR EREZEIA 09 2.4, 3.7d(HFTE): 6.5d(RKHE), ~FREMIMZRORH) £ 2

%34 MZEXWMFENFet i LIERIH F5%

Table 3.4 Kinetic parameter for degradation of mancozeb in the plastic house cucumbers and leaves

FER ZRIE KRR ts Ci=Coe™ ARAH
Sample Treatments (Tw2)(d) (d) Co k r
HHEN
Spring planting 500fold 2.4 159 2.15 288610 09253
(990530 250fold  ° 24 162  3.68 2.844X 10 -0.9987
HHEN
Spring planting 500fold 3.7 24.6 0.92 1.865x 10" 0.9507
gewmber  50fold  ° 43 285 112 1610X107  -0.9387
RN
Autumn planting 500fold 6.5 435  1.84 1.055X 10 -0.9339
(1990..17 250fold  ° 106 706  2.09 6.504 X107 -0.9349
HHM
Springiplanting 500fold 16.0 105.7 164 4.345x10° 0.9832
asmes  o50fold 0 188 1248 254 3683X107  -0.9993
KA
Autumn planting 500fold 12.7 o4 178 5.443x10° 0.8947
e osofold > 167 0% 263 4148x102 0.9338

JR IR 22— e 35 2 M R P e s (U5 sh AR 1990.5.31~6.13 i 214°C, 7.7~7.19
N 299°C), JICRAE, AKMRMEHIE; KHESRBIKGESI R
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9.13~9.25 4 130°C), RAKZEME, WUNXED. HIMEMOLHERE FtA
X 5 o

MZ 7EM A g Atsik 12d BLE, 5SCEkiEY A, MZ £k
[ AR 248 E E R SEAR, DRRRE B, MZ RiZA B s B R R . B
7= B VR R BT I S T = SR DR R T R e 9 R, e 24 S A I
R, RS HBLHT I 2 0% AR N AR R X (TR 7 25 IR 2Y), X 3R B
BT R R S T 5, R 299 B A B v (U e SRS 5 %), 1
FZ R AR B K (PRAE 2 IR e M) . B2, BRis N H B is A KR
Ah, MZ LERINREE 24 AT LA 2

3.25 IKEEiSAIE

K Jei5 b BRGE BRI (3K 3.5), H RKMe—Mt+0H % Ml 51T

H 235 77 15 TR B AE B8 TR B B 2570 25 Gy K b 4« 2595 %N 70%~91%),

41K 87%, JKIEJETE N LI MZ 5R B 2 PRI — N ECRE S, PRI Ak
%35 AWENRZEEFTEMZWAEGE

Table 3.5 Residual conc. of mancozeb was decontaminated by tap water

' i L7 ®

Spring planting Autumn planting Spring planting

b OE Y RE I (1990.7.7~7.19) (1990.9.13~9.25) (1991.6.5~6.17)
?Z@% };2 ?’}ﬁg Mancozeb Mancozeb Mancozeb in ND-901

< BRI R = SRV o
Treat- |nterval| APERT AKBEE  PRERT KSENE | KEERT KPR

ments mEE nas SR e nye Z9¥ | nye gy 9%
(d) Before After deconta- | - gofore After deconta- | - gofore After deconta-
mintion mintion mintion

washing  washing
residual  residual

washing  washing
residual  residual

washing  washing

rates residual  residual

rates rates

level level (%) level level (%) level level (%)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
0 088 0.11 88 136 0.27 80 056  0.09 84
1 116 0.11 91 198 0.25 87 052 0.08 85
500 3 036 ND — 155 0.27 83 031 0.03 90
fold 6 0.27 ND — 1.02 018 82 0.09 0.01 89
12 0.11 ND — 048 ND — ND ND —
0 111 011 90 206 0.36 83 0.79 0.10 87

1 125 0.38 70 216 0.29 87 082 0.12 91
250 3 068 0.11 84 177 030 83 0.36  0.06 83
fold 6 1.27 ND — 116 0.20 83 023 0.02 91
12 0.20 ND — 1.04 ND — 0.03 ND —

B N AE oK E B MZ R 46 5% B & 4 il o8 0.11~0.27mgl/kg -
0.11~0.36mg/kg. F# 5 3 R/KBE/N L5 =K T 0.1mg/kg. ND-901 4b
I3 FE S K HE S5 MZ &8l /KBEZRTT IS T RIE R, MZ 7E3
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JRE R A BB
3.2.6 BJNERM L MZ BITE SRR

a2 A e BBk b MZ BB 150 18mglkg. B4 JE, BEK
BT AH MZ R EARTR R ARIEIRBN A | MZ PR R, KAf
10% CheJa—IRMEZE) 1) MZ YRR RIMIAh . SX 3% W BLX 3 IV PR 22 35 Ak
H, DB MZ R ETU B B A2 3t R A2 s 4o 0m K.

3.2.7 KHid CS2 i E Ryl & 45 -

Wit MZ MIIEAG, REMRBI KM A =Rk, HEE MZ BEREA R
CSz, TH&Xt CS #HAT TM5E « FEAIE RS, KRMhmit 2575, MZ FEiA
FGH CS2 W EEAE 2SS PR T 0.5mg/m® (A 10mg/m®) o MRF 45 Al GE ik
fifh.

S8,

3.3 g

3.3.1 TizsEdlE MZ e T 5k 5
A, HEERSREL. WIE. Pk,
M. ZUF, Ky HIARBR. R P R R R HaS
SHEEN, Al & T ¥ CSol HaS
S ETF, R=1.55( 3.7), Mk HS T
PRI R N, SR, MZ EE

B ETU, FEARIG KA P A=A CSe,

DRI SE O S5 R0 MZ B (5% B \\

s B MZ FTRG, AMEH R, 0 2 min
BEMHREAREL 2 R RTHINLE B37HS#CS, REAMEEH>ER
MZ #] MRL: HAMEN 1mg/kg, Fig. 3.7 HS-GL.C chromatograms of HzS and CSz

FAO/WHO 7t 1980~1982 4F#i 35 H /A4 4 0.5ppm(LL CSz 11), AR F[EH sLfr

B, Z2HERRBER, 2EE MZ £E N LR RKRATFREEN

0.5mg/kg(LA CS2it), ZAKAMIE RN 2d. KB N B INsE 55 S R4,

FRETR, Hizh )5 24h PR EIE N KA.

3.3.3 WKIZmFIZs % &, i MZ. ETU EFEFRLE R, 218 MZ X
MR R L R B A4S, U A A A PR 1) MZ 78 AR e (A
JREE KA =2, ARFEAEREefh MZ. ETU SE I HAIER &
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F4+E MZEAMIRPHERERNS

RAGIE T IR TR B R A ORI RAT NI E BN R 2 — . REAFF
B IR A TR G, 3 N PSS R AR 7= i 5 e B AT REME AR K . R A7 T 3R 1
KEARZ, LR 08 8 SRR S VIR, PR
FERETRGRG PR, FINEZ TS5, HIEPHERIE, i
NER ARV Z IR M. L IRRCEY)—aNTE . 30 AR S5 R T AR 2
PR BIMEEEA, ARG B, K. Eib. i, R
fies JLEISEI MM, WA YR . M, REXT - IEREYIT
FhEEACE G M 2 A — B s . (R B B, K. B 24
&R, I KA B it F R ) 5, R 3 e vk 32 BN /K
MR, B LR TS, B M IR S, ik H g,
FH S T e fe IAUAE IR IEYE 2 . MZ (L3 F R R B R 2798,
{HAEN T IR MZ 15 R 38 R REAE, AR HS-GLC J7iE% MZ 75K
A 38 1 %) P8R e 2 A AR 0ot L PR A R S e BE AT T B A 5E

41 MME7EE

411 HIERE

4111 RKBEH

I A F RO R ZE R RL 22 T .

KHATEIAA800m?2, /NXTHAR20m2, BPUANAEFE.  JEZ537K. 5¢%; 50014
R (HEFRIRFE) 250525 (k) , XA =EE, BEVLHES.
RERWEZ A WG7~10d, EASHIZE 25 FARTHR X
4112 #%H, KRHERBH, BEFRESLE

1#80% KA=M-45 T IEMEH 7] ( Rohm & Haas Company USA )% FH 5 VX
BEVEMRE e, H TAR—168Ym Z5 48 T 55 o Tt 259 B 5005 AN2501%57K
FE 24Tt 245 7515 4 S AR5 77 2kg aui./hadfil & 7 kg auiha.  SE7ENE 24557
INX AR, T 231K /INX — [ 2531k RESIRmi 25w T 5, 75T
0. 1. 3. 7. 14, 28dRAIS A HURE . BRA L3 T 2B 500 - B Hh AT R
HURE 5 F ZE 8209 43740200, BT/ 333um (40 B )ARifEdf, FREX8g1-#E%:
N EIEAE 6
4113 XMt

FREUCK B FIAS KR A B 7% 80g, HEAEKEEM &R, #WiA 5ml H
TEHE/KECHIRA MZ 259 (1/10000) JREEES)Z G0 3E K & asrh, 3t
10 4H, IR KRR ZEZEAE, N 25°CEE 74 TR 5 7%, HURE(RIB@ A TH] [A] 4.1.1.2,
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4.1.2 BRBOVTFE

4121 EFAEik

g, FHwg . SEM. CS(LL LA Hral); 10% EDTAVUEAEE
W 3% A4 EE FR VAR ;

81.2% MZAnHE il FICS An e BER IL2.1.1:

MZIrifE B 7R .2.1.2.6.
4122 CSArkh&egs

71.3.1.3.3.
4123 MBRBELXH

SN 300mIE (AR Ff, PTFERR, J& HH P 08 i+ i B 1) <A €
AR TR -

SBR[ 2.1.1.
4124 MEHHK

FRE8.0g+AF T I N, i 24ml 10% EDTAPY4H % F160ml 3% &
18- RS ORISR . BRI 2]100°C K it
JRi2h, FE IR AR R SO s TR AR, AT S A .
4125 FHmEiRE %

T 24 AT HCAS R R DX 3R AR AT R I MZ R v B R RS A
I, VRINWKJE ~0.3mg/kgfi3.0mg/kg, FAbH Tk EE . HEF3.1.3.5.

42 GR54HR

4.2.1 BHINEWERRIESE R

TV 1 A I EE VAN T Ak AR S iy L [ AT A 8K T B T 8096 (K
4.1); ETIEF AR RERRM T, HAFMA 5 armaehs o & (-
4.1 SRR FRHMZHmE i

Table 4.1 Recovery of mancozeb from soil

R R AR Y WIS CPEIECR (%) 25 2 2
Sample Sample level Additive Fortification level Recovery CV (%)
(@) (mg/kg) (X) S
+5 8 mancozeb 0.30 93.3+3.18 341

Soil 3.00 75.2+3.78 5.02
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4.1) ; CSyf/IMé&H 85X 1010, CS kit ik f£0.001mg/kg. MZE KA
KR H0.04mg/kg
CS
4.2.2 MZ 7E 38 FIER L
B3& ‘152

Jiti 53k F5 %, 25014 %
W, AR KM g R MZ R AG 7T
FRE (K 4.2)1743.94mg/kg, 28d
J& [%% B B 23 1 9.1.10mg/kg Al
1.49mg/kg. MZAE R L3
fEIIEFAEIRP . MZE P

R R N TR, 5

ST 3U 2 AR AR R
[‘mgg?d%%’ j(*ﬂﬂii%qqul\/lz | 1 | | | | | | | |

B WL BB XA IR (1) 01234mn 01234 mn
KM E LSRR, MZ Fortification Soil Soil CK

3% B B AR T AT A B R B4l CS:MZAAMEESH A
W E, Fig. 4.1 HS-GLC chromatograms of CSz in the soil

%42 MZAEXWMEELHEGHES

Table 4.2 The residual dynamics of mancozeb in plastic house soil

IR Jiti 231K Jiti 24751
it 24 5] B Applying three times Applying five times
WIE i 5] i qechy EPRES s qsh EPRES
Treatments |nterval Residual level Rate of Residual level Rate of
(d) (mg/kg) degradation( % ) (mg/kg) degradation( % )
0 3.94(2.24) 3.94(2.25)
1 6.05(3.45) -6 6.90(3.93) -75
3 3.86(2.20) 2 3.35(1.91) 15
250 fold 7 1.97(1.12) 50 3.27(1.86) 17
14 1.85(1.05) 53 1.91(1.09) 52
28 1.10(0.63) 72 1.49(0.85) 62
0 1.27(0.72) 1.94(1.10)
1 1.27(0.72) 0 1.93(1.10) 0
3 0.69(0.39) 46 1.04(0.59) 46
500 fold 7 0.63(0.36) 50 0.87(0.50) 55
14 0.41(0.23) 68 0.38(0.22) 80
28 0.38(0.21) 70 0.17(0.10) 91

X RPIESHBFACSSLME.
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4.2.3 BB, BIHFEIEER

MZAE R L3 h R B Eh A i 2k (Kl4.2) FFET7REC= Co€™, BT TT
FEHIAE AR T0.05.2 /K -F . FHER4. 20 50 B 1 5 H 3R 4.37] 1, MZAE

%43 MZEXLBIGEBRITA(GHNE, 5K)

Table 4.3 Degradation equation of mancozeb on the soil (High dose, five times)

G B b B A 7 T FHR R R to.00
year  Sample Equation of degradation r Ty (d) (d)
1995 3 Soil Ci= 4.56€00446t —0.8774 15.5 103

T3 E R AN15.5d. AN 25 IR B S MZ I BE R S IAE N B3, X
KRB S 525 X MZFR B & 10 2 2 1N FEZ5575) & 5 MZ I B @
FIEHA — WA M, R TE ARG AT T, R AT RS B 2
AREERERBRKBHEFREAHEAEENESE R CEEMRA
5.94~14.12d) B8 FOii it [F 7 Zon R 7 vkl e g5 5 (32N 7.6d) P74
b, PR K, XnlieS R E L2 UE 2 ARG R GR A o5, (H2RiE—
JU\JUVEREZF IR R KA T (SR 255 22 A A RS Y o e 148
Br, MZABSRJE T 5 B A 2

7 -

6 L ——500f% 3K
€5 —s— S00{ESIK
§ —— 25023
§4 —m— 250{% 5
w3
R,

N2 ¢
= 1 ‘—-\ \—_‘l
o b vy v =

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 d

4.2 MZAECHE 138 b R s 45 it 2k

Fig. 4.2 Degradation curves of mancozeb on the soil in the plastic house

4.2.4 MZ T8 AV PRI e 45 R

XTIt MZ 24535 10 K AN KT PR R 3985 B 2 28 e ot A 3 )5 13
K 4.3 M3% 4.4, XADEEREW], MZ 2R L3P ERfb A Ffoe s e oh, £
P AE AR T e



FHodEFE MIZERMLBPHKREIIR —43 —

=]
1

—— A~ K B (Non-sterilized)
—8— K [ (Sterilized)

th

£
T

[\
T

mg/kg mancozeb
[¥S)
T

o
1

=]

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 d
4.3 MZAEAK B AR B A 138 b g 3 A&l 2

Fig. 4.3 Degradation curves of mancozeb on the non-sterilized and sterilized soil in the plastic house

244 MZEXMEE ERAEBERD D FHEHK

Table 4.4 Kinetic parameter for degradation microbial of mancozeb on the plastic house soil

IR 0 RSl t0.99 Ci=Coe™ IR RHL
Soil sample (T12)(d) (d) Co k r
AK 10 6.4 42 474 1.080% 10 -1 -0.9962
Non-sterilized
KA 10 17 114  4.06 4.016X 10 2 -0.9324
sterilized
A
43 Vg

TEA IS RE R, R MR AR R EORIT, BT CS g5 A 2=, it
(B BE R — e R, DA RAETI. REHE 7 TR, MR
TRIEFNFH &, TIEPHRINEIRE MZ [BIUCERESTCIE KT 80%, H R R FFiE
ANFFE . BRI HS-GLC JiiEAE & Tl MZ & & = ) IR .
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£ 55 ETU FEAMRINAM F ERY%

ETU XRG4 K it Fr EAE IR RIS me 1 MZ &
MZ (RS ST ETU RS B PN, CaJP g 7 REMTH L
PEBABOL (HSE, ETU fERMIBN L RBR B ACE AN 2 Wk ErE? |
AT AR LA TFRIE « AN SCR A HPLC-UV J7 VR R I B i (5% B 3l
&REAT TR

5.1 #ME5RZE

H»

5.1.1 HERE

e A F 3.1.1.

ks Ah. R4 S

BERZG7: 80% KA B LR 7

MaZjAbPE: 250 f5 25, MR IE RIS, [AIRE 7d, LR =R .
NXTHIAR 20m?, 5 REEE . Hoe s 8 7 i I

5.1.2 RAFNAER

SAbdN. SEMbE. 2/, A, ECkB s a, =& F ke, ot
afi , FHETEZE; FEE, Obikal; K, Bl IRZEE; 5% FIE SRR IE
CEIETR; 1% F125% RS BE N FRVET; Wkl B @ =& HF 5t (4:96) ;
SUAAR EMT, i, 74~149um ) Celite545; 1102 (9 (4 & 648 44 (250~
350um ) ; 97.2%ETU#Fx#E M (Rohm & Haas Company USA).

5.1.3 X2 KBiEEMH

Watersym S0BAH (154 . 5108 S R Fg26 s 4907 S Al 45 6807
JERE AR T30RBAR AL BN, UBKEEFEES: HEAaT=H s,

T SRR BIEEE, AR, 25em(K) X 0.46cm( 1), %
Spherisorb 5p-Cas; JRANFHNHEE © 7Kk=95 15 (VIV) , EZE+HlE A M
JIEO.5ml/min; P K:233nm ; REEEE0.02AUFS; #:i740°C ; {4 B4 i 5] £18min;
WEREREL00p . ETUARE S R €038 151 L 18151
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EHHE 30ecm(K) X 2cm(N42):
e R 2%, HamiltonitPERe4s,
B YA L AT fE e L AR 2

514 ETU FR¥EEB R KIED
) b 7 b 28 B 2 ST

% T2 #1 1000pg/ml

ETU /K &

W, RIEBEHMRE, H TS mECR
RIEANETURRHE BH 28 122 57 . FH0.01.

0.02.0.04.0.06. 0.08. 0.10ug/ml ETU
R S ARE -1 22 (B15.2) 0 i bRHE

2k 75 £ N Y= -2.4513+10.5179X , L L

r=0.9998( . % 7/K*P>0.01).

515 WEPE

FREL50.0g% R Bk -
Fr TREA T 4H 2B R L
T, bn7smizk, #
Je IR FH 2 K B A K
WpH11~12, [N
595 1L . 5gCelite545
FN100mI 2.1, FHIRANS]
# 2min DL L, HAMIK
LS E, B b e %
YR B A A TR
S, b BRI T B TR

— !

+—ETU

W

0 3

1
10 15 min

B 5.1 ETU frttikAn &t A

Fig. 5.1 The HPLC chromatograms of standard ETU
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Fig.5.2 The standard curve of ETU

pH 7~9, EZ&250ml. BUE & T25mIT100mIz% & 0 o\ 295 1% 28 B% 14 B

VW, AE30°CHAE, R4 2= 418ml,

BUMEZ RO InA10g_E {1029

CmRVEIHAR, R 2R, BRI PEOT . 2R N 7smIdthge
W, WA, BIANFAER TR AR EI T, PR N 3659 TG 16 14
R, HE T H N 2R 10mIZK AN 695 25%0 5% BF P4 i V4 X 500mI 8 AR 2 W . 45
75mIHRBE R BV T e B 102 3 BB AR, 5 FH 200mIRBE I 7 4 Tk i 2K
FAZ TR . kot B 28 T, 1% Ea k7%
3ml, {5 1ERAEINIKEZE5mI, Rl

TR ARG e 212~
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5.1.6  #hnEIRZER R

73 0 R X SN I e A AR B EAT IS INETU Rl 22088, I Rh S Ik
FE. #%J 0.04mg/kgH10.10mg/kg, 5 0.05mg/kgF10.10mgrkg. % Ab3 Ik
HE,

52 HR55H

52.1 WHNENRZERELE R

PR o A FEE VA o Ak R 1) 3 TR P 1 [ AR 8 SR 3 K sl 0T - 80% (R
5.1); 2 EXTIEFE IE SO RE R AR T, AR 7 5 44 i Re s 2 25 (B
5.3. [K5.4) ; ETUS/M&HES5X 1010, HFACK HkE: 2K 0.005mg/kg;
i 0.05mg/kg.

#5.1 3R ENAaet i QGETURAn = j F

Table 5.1 Recovery of ETU from cucumber and leaves

WA E . ; WK P15 (% .
Sifmﬁe Sanfpﬁl%vel ﬁgﬂ%ﬁu Forti;ifgtijgrﬁevel T ggﬂ%fy( : /E{C?s* %}ﬁ
P (@) itive (mglkg) (X) 45 (%)
By 100 0.04 89.6+10.39 11.60
Cucumber 0.10 87.7+6.64 7.57
H 8 ETU 0.05 86.1+18.08 21.00
Leaves 0.10 76.1+12.26 16.00

52.2 ETUERHIE/RMH F ERREINE

FAERIGLE RE, FNAEKIABIE 250 £55) MZ 253, JRAH _E
JE GBI &4 B4 0.174mg/kg A1 47.7mglkg(F 5.2). M} F K ETU BB &
bR R 200 f5 4, REJREZEM F L MZ SR s R, ORI
AR ETU B ZEE A AN B . 3T ETU bk B 830 B A (RS, HY
B RGBT TR s i e s, RIAZE TN L ETU KRR R KT MZ R4
B ETU ol E . 3N H S IRGEA KRB ETU BIFE A —E M. H
FEAFET MZ 7R3 R AR, XMmelaelE T ETU 353G
SHRBLHE K. IR B ETU SRR ERIR A, (H2 A 3 VR S (g 56 f
PRI AT
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+ETU

+ETU

0 5 10 15 min

s 10 15 min

fﬂwk

Cucumbers CK Fortification cucumbers

B 53 ETUAZRNLMRIEEESTE

Fig. 5.3 The HPLC chromatograms of ETU in the cucumbers

+ETU

+ETU

0 5 10 15 min 0 5 10 15 min

Leaves CK Fortification leaves

B 54 ETUZ Y Lyt iEsER

Fig. 5.4 The HPLC chromatograms of ETU in the leaves
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%52 ETUEXWZNA=rt b EEE S

Table 5.2 The residual dynamics of mancozeb in plastic house cucumbers and its leaves

it 24 [F1] b # JIL Cucumbers I Leaves
Vot Ly M 1T WRE R A%
Treatments  Interval Residual level Rate of Residual Level Rate of
(@) (mg/kg) degradation( % ) (mg/kg) degradation( % )
0 0.174 0 47.7 0
1 0.088 49 26.3 45
250 fold 3 0.084 52 15.1 68
7 0.071 59 4.2 91
14 ND 94 34 93

523 REZIEHL. BIHTELFEFEH

ETU fE3)K. Wi LRGBS 4 (K55, 18 5.6) "2 Ci= Coe™
e, 28R rE¥IRT 0.05 BEKT. WK SIATLUEH, Wiltm K
FERIMZ Ja, BRA B ETU SR8 4d o4 . X RAFS MZ 1)
Befd. PR AR EE R N2 —7% ETU $50046 M. ETU £ ERPE
itk MZ fEm i BRI 2, X BRI ETU B SOUMERISE. AXBK,
R KOG NI 2 . B2, $ZBERRIRE ), th MZ B Rl ETU
ANSAERMTE R Fr F A

0.2

0.15

—a— 2501% %) ¥ (Cucumbers)

mg/kg ETU

0.05 F

0 1 1 1 1 1 L 1 1 L 1 1 L 1 L 1 1 I 1 1 L i 1 (] i A 1 L J

0 2 4 6 § 10 12 14 16 18 20 22 24 26 28 d

’5.5 ETUAE )R SE_E K g sl & ih 28

Fig.5.5 Degradation curve of ETU in plastic house cucumbers
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5.6 ETUAETE KM L) KA 30485 il 26

Fig.5.6 Degradation curve of ETU in plastic house cucumber leaves

%53 ETUEXM#ZNArt K L&D F 52K

Table 5.3 Kinetic parameter for degradation of ETU in the plastic house cucumbers and leaves

F i i 25 FEE 0 P toge Ci=Coe™ FHIR 3L
Sample Treatments (Tu2)(d) (d) Co k r
# JI(Cucumbers) 250fold 5 3.9 25.6 0.152 1.749X10% -0.9507
i} (Leaves) 38 250 306 1.838X102  -0.9174
LY
53 iR

5.3.1 YU ETU B REME = YR ABTIT

ETU £ 30 _E 5 B A U2 AROKT, POy IR . (B e 1 B4
BEE AR ? A B A AN I 2 A= P 1 A 0 22 ) 1 7 IR NHIE o

5.3.2 =T ETU &)L EF MRLs &

BEE X ETU ZHEARAWIFT, IMPR HUH 7 84 HE#F /) ETU () ADI
1 0.002mg/kg/d. H T WHO #i5E ETU ¥ ADI {8y 0.004mg/kg/d. £ [E 5T
ETU {E 5325 R 7 L H) MRLs B AR Z 5K, 38T #) MRLs %A #57.
R B KMA A P~ B SEBR I L 45 A sl 45 5, #R4E WHO (19 ADI {H, &
ETU 7E3 X L/ MRLs N 0.1mglkg BoN& & . X T GERS 77 K ETU J5 4L
(1) EBDCs A% B 571 (1) 4 FH 82 P2 A% 1T A DR E o
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E6F ETUHEAMIRPRZERNS

ETU EA— Y@ ik TR, X PR 75 Y 32 B A8 ok [ AR 7 F i
ETU R “ ZJRACEE” o KIS 1) ETU Y518 H EBDCs A& #7776 K
MR S — SSRGS . W57 MIZ 977 ¥ RO 35 TR B (R TR, — 33843 24555
S REVE B 38 . 7EBIE MZ 75 R 35k B Bh A i kah b, A EIT
J& ETU £ T35 Hh 5% BE 38 W 78 - AR SR A HPLC-UV YA E 1 ORH 11
BTt MZ T fERE Y ETU FEfEshas.

6.1 MM5EEZE

6.1.1 HIERLK:

[[] 4.1.1.1.
6.1.2 K| ik
[[5.1.2,

6.1.3 MBRBMELH

E PR IR ML H4[H5.1.3.

6.1.4 ETU FyE¥ i Bt EC il AAR 14 i £ B3 NL

[[5.1.4,

6.1.5 WESE

FRE -3 REAS0g TR E R, NS M IE R, Ry 2h/E e,
HoAh 538 W5.1.5,

6.1.6 EnERERRK:

B2 (50 B IX R A HEAT A INETU RS SRR 06, ANk B . -4
0.05mg/kg#10.10mg/kg. SR FL Rk EE .
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6.2 ZR554

6.2.1 IWINEUER AL R

TR A YRR AR K B ETU Bl i 22 45 51 7982.6% ~106%(#6.1, &
6.1. [6.2), HALHH K 50.01mg/kg.
#6.1 SR EZEFHETURE I E

Table 6.1 Recovery of ETU from soil CK
B IS PRIEIRER(%)

Sﬁ *T Sample level ﬁ;gﬂ%ﬁu Fortification level Recovery %%%ﬁ
ample @ itive (mg/kg) (X) 45 )
+ 1 50 ETU 0.05 90.6+6.37 7.03
Soil 0.10 85.9+4.31 5.02
=
Pt
=l
1
=)
H
=]
1
M ) ) ) | ] 1 1 ]
] 5 1 15 min 0 8 10 15 Imn
A 6.1%aLEikimetA B 6.2 L RMmikAe &% B

Fig. 6.1 HPLC chromatograms of soil CK Fig. 6.2 HPLC chromatograms of soil fortification ETU

6.2.2 ETU T3 ERREIIES

ETULE KM T4 E R AR iR & HERERIRE 3k, SU 24 b EE 1) 433
2590.040mg/kg~ 0.056mg/kg; rm=i7f) & 73 71 240.043 mg/kg. 0.069 mg/kg. 28d
BR R B AT T RS IR B . ETUTE L3 rp PR AR ICER, (KIRHEE &, (7]
E7dR 2y, P KETURSA HE KR,
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%6.2 ETUERXWMLEE EMAG3S

Table 6.2 The residual dynamics of ETU in plastic house soil

e s @[%,gl Applying three times Applying five times
Treatments " 11! 4y MEPNES s MEPNES
Interval - Residual level Rate of Residual level Rate of
() (mg/kg) degradation( % ) (mg/kg) degradation( % )
0 0.070 0.069
1 0.086 -23 0.057 17
250fold 3 0.011 61 0.019 72
7 0.021 70 0.017 75
14 0.019 74 0.012 83
28 ND 93 ND 93
0 0.054 0.056
1 0.024 56 0.021 62
500fold 3 0.019 65 0.014 75
7 0.013 76 0.019 66
14 0.006 89 0.006 89
28 ND 91 ND 91

6.2.3 BREISHL. HBEFEELEEY

ETUE A 433 15k B3 52 1 26 (1816.3) 15 & T FRCe=Coe™Xt, Fit 72
[P ¥ K F-0.05 5 % K F . 6.3 LA H, Aobll 858 h ETUI) B4 A5 it 24
WREE . WZG U AT R L BRI, X W HMZIfi R ETU 2

0.09
0.08 ——5006% 3K
0.07 ——5006% 58K

E 0.06 —a—250{% 3%
0.05

£0.04 250k SK

£ 0.03
0.02

0.01

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]

¢ 2 4 o6 8 10 12 14 16 18 20 22 24 26 28 d

K163 ETULE KB 38 1 f REAR 2h 285 ith 2%

Fig. 6.3 Degradation curves of ETU in plastic house soil
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MYATER . HTEREDSEN A, KA TR 2R E{E,
BER] AHEWTE 3 ETU BIRR IR KT MZ B4 Al ETU BIIE 2,
%63 ETUEKWMLE FEM3DAHFAK

Table 6.3 Kinetic parameter for degradation of ETU in the plastic house soil

FERL 2GR ﬁfzﬁlﬁiﬂt FHW too Ci= Coe™ % A%
pplying
Sample  Treatments times (Tw)(d)  (d) Co k r
250fold 3 8.6 57 0.0457 8.1X10? -0.7953
+ 15 5 8.3 55 0.0431 8.37X107? -0.9088
5 9.9 65 0.027 7.02X10? -0.8444
A
6.3 itig

H AT OS2 R LLE H, ETU #E B3 B REd 2 KT MZ £ 3% |
(RIFEAAIE A, BT Bl ETU SR B BIFARREE MZ 1R ETU T S 228 5 0.
LIS AR, DRI R A UTAR R E R KBUNIA, Rt MZ B A
K ETU fE 3R+ ARRE, MZGREAE ETU AR & G
EACFIAFH ETU VTR E B ACRBUAR, W 7 MZ 7 F i) ETU &
X ETU JEAATTR B I TTmkE /N, ETU {8 3 rp 1 R s AR & £ ZORIE T

MZ B&f .
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FTE K. EEREMHFE MZ,
ETU BOZRBXT L5

bEE N RAE KR S A AW K i 75K, BV R 35 77 20
IETH T A AR AR . S OR T AR R S K R Y . B R R B A
R4 R BT 2 H AT s WA 2 E 750, (R B iR sk i 2 A\ 161
ERNRE, BIAERTEEAEKAKE, FANRRERES KA. BHETfR
B RIS H RN e, EEACEANE S, HZAKPR e S =
HIRZ . RAGMFMAEMZ N, FAESHERRENERETMER, NEP
R #ﬂﬁ%%%ﬁ?%ﬁkagmoﬁ%,ﬁ?ﬁﬁﬁ$§%ﬁ¢
N TRl — R 24, 75 B s AN R) A S R A R U, R 24 3 1 2 3 2 1
%%%ﬁ@,m%MﬁEE%ﬂ%%E&NMﬁE%%F@M@Oi%ﬁﬁ
MZ fE RN E 3 K BN, R T MZ. ETU 5% B X6 LL A 95 .

71 MHERE

7.1.1 HIERLE

WIGHL . [F] 3.1.1. RMAANEE Hb B ZR #E 25 100m.

RGP A 4 5. KA ERHORI $E R, 3. SRHERE, K
WK ELAZ 15em FIE R A . D KR 21X
IR, BT, BT 2R

BERZ57: 80% KA B MER 7

MEZGALHE: 250 {25, W IE WIS, RMIAN S b R 2, [RlR%
7d, ELE IR .

KMAAN & /N X T AR LS A 20m?2, 5 REE R . He R H 4 IR

7.1.2 FF B A RS 7 v

FHNAN 8 b [B] 5 SRARE, FERACTE DL 3.1.2 A1 5.1.5. MZ £ KM, s
JICRA I B ARG 73 0 3.1.3; ETU BRI /v i 5.1.2~5.1.6.
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72 SER5E9H

721 MZEERM. SBHFE)N R A ERREN LG R

KF HS-GLC 775 7 MZ AE KM g2t 8 IR M- i s B sh 45 .
MR NE 7.1, 7.1, 7.2, NG RTLUE Y, MZ TG rE KM
(7.1 MZEXWAERZNLGEEHE

Table 7.1  The residual dynamics of mancozeb in the plastic house and open field cucumbers

HURE K ##  Plastic house g5  Hbi  Open field
[a)fg | #JK Cucumbers M- F Leaves # ICucumbers M- F Leaves

mhiE) [PREAE OHRER REE AR |(KEE O HAR REE HAE
Interval Residual Rate of Residual Rate of Residual Rate of Residual Rate of
nterva level  degradation  level  degradation | level  degradation level  degradation

(d) | (mglkg) (%) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%)

0 1.34 0 276 0 1.05 0 90.0 0
1 0.985 26 285 -3 0.471 55 113 -26
3 0.607 55 259 6 0.102 90 14.2 84
7 0.356 73 161 42 0.036 96 5.03 94
14 0.178 87 117 58 ND 97 1.54 98
28 0.031 98 23 92 ND 97 ND 99
14 O 2506% K 8 ¥ JI (Plastic house cucumber)
12 B 2504i% 2% Hi 37 JK (Open field cucumber)
S
@1
=]
L]
S08
g
0.6
4
En0.4
g
02
0 L 1 L L 1 L 1 L L I|-| 1 1 L 1 L 1 1 L 1 L 1 L L 1) 1 L 1

0 2 4 6 8§ 10 12 14 16 18 20 22 24 26 28 d

7.1 MZAE KB 3R _E @i a4

Fig. 7.1 Degradation of mancozeb on the plastic house and open field cucumbers

NIR M F F R e T, E)R E, Wi251dE, MZIIEMR
HZKH0.3078; #x110.8017, FxHh M il 25 8 KA H12.64% s W24 3dit 42.9
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O 2504% A 4l 35 JL I (Plastc house cucumber leavs )
B 2501% 2 # 5 JX H F (Open field cucumber leaves)

300 1

b
Lh
(=}

b
(=
(=

mg/kg mancozeb
g 3

w
(=] =]
_
1=

|| P | PN | -

0 2 20 22 24 26 28 d

@7 2 mﬁkﬂﬂliﬂhﬁm&fﬁimiﬁﬁdjﬁ

Fig. 7.2 Degradation of mancozeb on the plastic house and open field cucumbers leaves

5. fEM b, WiZh 1d J5, MZ IR fFEZE T 0.0321; F&Hh 0.2276, F&ih
VA fRE N KM 7.1 f%: 3d IR 27 3% . MRN8 8 TSR sz 1) MZ [%
fREhZS A S FH 77 FE Co= 1.058 €01282,  Cy=0.751 e OB ik, [ 31
N 5.4d. 1.4d; M BRI Ci= 3160088t Cy = 743703046t | R IE
BN 7.8d. 2.3d. BEMEIUEA MZ fEAEY) Ehk B abkm, ERHh b R R R
R T -

722 ETU ZE XM BHE)N LN ERIREXT LG R

KH HPLC-UV Ll T ETU 78 KM, #=sth e K e R B a4
MARIERT LS5 (R 7.2, K 7.3, B 740 LLEH, ETU PR K-S
%72 ETUEXMAFEiENLeEGHE™

Table 7.2 The residual dynamics of ETU in the plastic house and open field cucumbers

(B R 7 # Open field
P[] #JIL Cucumbers M H Leaves
Interval Bk P B P R MER
(d) Residual level Rate of Residual level Rate of

(mg/kg) degradation( % ) (mg/kg) degradation( % )

0 0.056 0 16.9 0
1 0.058 -3 6.08 64
3 0.046 17 0.312 98
7 0.016 72 0.246 98
14 ND 82 ND 99

¥ ETUAAMENLAEGHSHKIERLEL 5.2,
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7 7.2 MEIAKE, KMIER LR ETU B FRH H 4R — AN K
{HZ, ETU 76K R B L BB 18, W RE 5 MZ 7 55 TG 4 A
HRORE ETU %, ETU 728K EINMARSN A 71559 Cr = 0.152 e 01794,
Ci=0.059 e01368, - B 735y Ci=30.62€0188,  C,=6.860468 ,

0.2
O 2504% 25 ¥4 Plastic house cucumbers)

B 2501% 24 % (Open field cucumbers)

0.15

mg/kg ETU

0.05
0 Wiy B 0 B 0 1 |'I |||||||||||||| rl. L1
0 2 18 20 22 24 26 28 d
E7 3 ETUEkﬁﬂﬁfﬁﬂﬂﬁM%%Lﬁmﬁ%zﬂJiﬁ?
Fig.7.3 Degradation of ETU in plastic house and open field cucumbers
50 -
O 250£% #5 ¥ (Plastic house leaves)
10 W B 250£% 25 # (Open field leaves)
-
30 f
&L
=4
20 H
=
0 A0 FRA - TIY B T T "_ ||||||| " |||||||||||||||||||

0 2 4 6 § 10 12 14 16 18 20 22 24 26 28 d

K7.4 ETUZE KHIA ZE 30 B i g s

Fig.7.4 Degradation of ETU in plastic house and open field cucumbers leaves

7.2.38M MZ. ETU RBEREER T8

MZ. ETU 7E RAMAAN 25 b b 1) B ff il 2 B SR AN ], s i) R A 1) 2 B2 R 35
AP ? RIREE . WA, RE5E. AR MORHIE . 385 H A
5. K 7.6)MIPTER M. R, BEAZEHN =R G IE 5 (E
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7.7~ 7.10) AT AE H, ORMIRIR . R H AR S AN TR A AR A

EH16H EHITH EH1EH
124 18 24 ] 124 12 24 i 12 1%

f!f;{(Dfifffif:’jf
iD

'|
B75 XMEEE LA

Fig. 7.5 The diurnal temperature variation in the plastic house
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Fig. 7.6 The diurnal relative humidity variation in the plastic house
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/

Fig. 7.7 The.original records curves of averag&utliurnal temperature on the plastfibouse and open field(199%gp.
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—8— i (Open field)
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Fig. 7.9 The original records curves o
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FUVIRR R, HR MU BHAR T . R, R RS T &M, JFH
BRI ZY . — B R . AR A b B . R TR, L
B I TR M s T R, PR R T BRI IR T . RIARCH
MZ Ffite T, W OLIE . R AE W BRI R . R B
Xt MZ IR — MUK A7, RA KM MZ [ B R g = T R
Mo HERRIE . BER TG, BB R, BRI K6 — 555 T 5
PR, TR TR, LR R . XEEIE I MZ 1
B A Rt — e PR BRI, R RAHEWTIGE B MZ. ETU £ RN 2 3t
R ZE S R R O6E . FERTAI X OB B G AL B AR I
RER, Al T T,

7.3 g

JEIERRE L MZ. ETU ZE KM, FEh B ERNE SR T, X
TR T EE ¢ ROONHER, HMAE S TIRAGEBHAT . (B2, X—5R
SRR, TEARFIESIRE N AR 2, SRR G b SR %
TIAE O o el im0 AR 25 B BRANERA SR, B RIS e PR A X 3G o o 1 X6
W VREERURIIAZ, 15 RIS Pk 2 i

fFF MZ B 250 135 24 70078 21 AN 22 3t 35 T L, ARPEBEME 1 K5 FI%%
B, CAEAEN 3009/ N/d 115, & KM N2 4 /50N 10, #EHbaE
JION 215 Wit MZ V27 ND-901 J&, & H K R % 4 /508 12, KikE &
24 2503 83, X+ ETU SRUFE A KT MM 2R/ EN 9, &b
A 14,

A ZE I TS5 R SRR — Rl 24, TEANEIMB 2GS, B e A E 1
AR HEN, RIFEARY AR, fEAE P B EE HE T LB EY L,
N 1) O PR A PR P D, P AR o PR ] — SR 2 7 AR Hh IR 5 v 24 R B
BREIER, MRERENZ e, X—8, CaTEElEHRRGRE TIES
W ETERL T 3,
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B 8E MZ FIFIBVFERR R <H MZ B
B MZ R EMM ETUNEE

MZIFaE T 22, TR —2h 12%0Y, iz BE@r=4ETU,
I, EEMZIEREE, A AMZEFI R AN, SREUEG, #HETU
PR LA G T AT SGE. P8 Gk, BMZ5 e R 241
Bt Jo e mMZAg e v, J/ADETURS B B F ey — 12, SR 70 s mp L fh
KRGEMZIRA JGRetem i th, 072 MR 70 1B iR

AR PNARIG TV, B A SR T IR A 2557 o iR, ok
BB PP 7S i 2% B U MZ 3 S oE PR 52 s SR - HPLC-UV 77 74
E T MZEIFIFEFHETUR &8, XA TN TEE. KEMZEEMZ
BA, ROEHEREMZERN AR FRER, R A memEE -+
HEME L,

8.1 MR5FHEE

8.1.1 RAHIAEWR

70% MZ W iR PER 7 s 80% KA mT IR A 71): 90% = £ IR 2 45 i Fy 2%
0.05%. 0.10%. 0.20%7K¥&¥; 75% F Wiis nl ik 71 25% 45 & il i ik
3 7); 50%% 18 R IR s 15% = MEEA TR 7 4000 8 A% AT IRk
s SFEC L FIMZIEFR] (MZ + fosetyl-Al, MZ + chlorothalonil, MZ + metalaxyl,
MZ + carbendazim, MZ +triadimefon, MZ + dimethachlon) ; FEE (Ogifk4li) ; ETU

FRdESh (97.2% , Rohm & Haas Company USA) ; 5% J§ & £512: T 35 1 71 Fl v
yg18L.93-941

8.1.2 XA MBIEFKAF

VG-QUATTRO BRI, HP5 30mX0.25mmELEH:, »iit:
1:15, @FFEINRAEE: 250°C, GC/MSHEMIRE: 280°C, /7 HiR: 60~270°C,
15°C/min, #": 99.9995% Nz, AR : 1ik/s, FHHJEH: 10~650aum.

Waters & 0B (A (UVASIIES )+ (il 2 W5.1.2. FrifEiE A
BERCH], SCPCHI1000pg/ml ETURRAERRRE, SR FHARE 220.1~10pg/mIH) s ifE
A /DS ARAE R 2R . HEREE 2001,

AR KA SOMIERIE KSR > MZIsE 4%, Fdm=R A K<
B e AR B EHEES s RIS R G L F a0 AL (40008 /min) .
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8.1.3 RWAE

8131 MZ#F g =HheEx

X EARIRAS T IEAESAFE FIMZ R I R BER  A< B, 1985 A iR
R, WA TP NI, HEGC/IMSEEI .
8.1.3.2 SAMZERN Y F &AM EMZEEGA R FFMZIEFH &
400g, KHAPIEGHRITIRES), IREX A MHATIE .. BFHMZEI5KR
ME G B EAKT 1%, BEFMZER—2 R, —FHTH; H—2F
B TSI 5 4 R I AR S B TETURIMAE . SR FHCIPAC MT461% 1 7733,
XS FIMZIEFRIAIT70% MZ B A 7R AT ek atae, whtie s Rty 2 =
b
8.1.3.3 MZA KA =T B 45 R ik F 8 1E AR
81331 F#E  {EMUESRMTN, WLAIWAEEERH MZ 75 Fh = 2 BERR AR /K
TR EAREAR ) CS,, TR B8 R RR 2R 7R 2 ZiE i P R A2 1 MZP, 5
— FE AR ) ETU I 5E B AE T
8.1.3.32 CSHitiZmMzE 1M A 23 I N 125ml &5 Fiik B = 2. B R 4
IKIEW, 10MIRAREEF10.01ml B50.10ml CS,. FEIFMZAr R &, 15
RN E20min, SR SRR Sk T e s BUREE M OVERRT, Kif
20°C, J#E(90kPa)f 1 FE10min, FEEEATINE, 0 FREME . FRAEMIE %
PR AINCS A FIREIE, CSHlH F 70 255 T AR ol b BV 0 1) CS A Al &
MIZEAE, PR b AR D AL B AR N R CS R E Tl &
8.1.3.3.3 FE/KFI= Z. MR AE K VA VR AR A9 58 T 325 FREL70% A AR B 7T 1
PEK7710.1250g T SR, N 125mI ZE 18 7K B N e BE 1) = 2 B IR AR 7K V%
WETEE], WHURCERE Jy1h, 6h. 12h, J&JFH20°C. 30C. &MkEME
TR 1P 5 e .
8.1.3.4 MZ#HIH AMZEF FETUA M &
8.1.341MELSHE  WHLZL 1g MZ 578k MZ IR AL (HERf %2 0.00029)
BT 250ml WEM T, PRI 50ml FEE, E9% 15min, RJE K
FELLE T, B0 Smin (3000 H/min) , BUH BIEWL, ESMEL 100 {4
JESLRVERE o [FIRE SR T REFEARHEVE VR . R AMS I E & .
8.1.3.42 WMEMKERMFE  HT MZ PFHEEEAEEN ETU, HFHER
W ETU 7700 [RSCR BAEEE R ETU S22 /DA, e ASHER i
Bl WO R IEARANE ETU ) MZ RJEFEM . ik FREL—E &/ MZ
W5, FHEBEREZIRAER, 75 EER BREXT, BNKES &,
YENFERARE ETU MIARIRAE M . AR5 HERIARE IR AR, 0.5 (HERIZE
0.0002g) , &1 250ml MtEfE+, FHik 8.1.2.4.1 AR & RMER
ETU, fERNAEE. [FIREFRPRDAEFE M 0.5, & T 250ml s )i+ 43 71
¥ 30ug/g A1 1000pug/g ZKFH ETU, #RJE+% 8.1.2.4.1 B IRIE .
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\‘ﬂ H—'
ETU [EE (%) _WER-BRE o
ININE

8.2 LRS54

8.2.1 MZ MR MK & e 4 R

8.2.1.1 MZ #| | 4 & = %84 TIC BA= MS B
MZ [ EESE U4 GCIMS Aillfg TIC B (K 8.1) Fljmait: & (1 8.2,
8.3. 8.4). & A, I B. & C N MZWFEME"Y). 2Nz, 1§ AN EU,
I C 5 ETU. I B £ CHRAfIIAA EDI. & X1. Xo AR (& 8.5, 8.6) .
B8l MZARMEMEHOHERTARA (ED

100- 131
112

/

4F% -
C
X3 4 B l X,
[ l
226 414
N 168 101 "
Scan 100 150 200 250 300 350 400 450 S00
Fig. 8.1 Total ion current chromatogram(TIC) of degraded products of MZ
on HP5 capillary column, obtained under EI condition
100 28
30
% F§ 3 86
. IR |||’ 5557 7 85, | 87
TITT T [T T[T T TP AT [ TP AT [T T[T T rprees | AR | AR [rrrrrrroT | AR [rrvrrrroT Trrrr
#1' "Ri900 594:2- IMIDAZOLIDINONE 155
1004 3 %6
w, F§54 28
| 40 42 85 | 7
...... T L L M
mwz 30 40 g0 al T0 20 a0 00 110 10 130

B 82 Mm=h AtFitR (EI)

Fig. 8.2 EI mass spectra of degradation A
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100 4
43
% FS ] ¥ 144
|30 41 [ 45 56) '.'II 14
I] ----- e e Trrrrrrrrr I""I""I""I""I""I"I"I""I"'
mz 40 60 0 100 120 140 150

B 83 MM BMHiER (EI)

Fig. 8.3 EI mass spectra of degradation B

100
% F§

0
#1  R:02% 1500:2 - IMIDAZOLIDINETHIONE
100 30 102 255

mz 10 40 1] 20 100 130 140 160 180 w0 1o

B84 MM CtmiER (EI)

Fig. 8.4 EI mass spectra of degradation C

100 116
43 -3
0% FS] 28 A4
N 42~ 45 58 |59 il lilT

miz 30 4h S0 60 70 80 50 100 110 13 130

B 85 A X189 FiER (EI)

Fig. 8.5 EI mass spectra of unknown compound X1

100 45
% FS
0
mee 50 100 150 200 250

B 8.6 A Xo09FiER (EI)

Fig. 8.6 EI mass spectra of unknown compound Xz
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8.2.1.2 MZ& &z

HH 8.2.1.2 Al &I, MZ W FZERFMr=figs5H ER EBDCs fH1LL. 18
I GCIMS 3RA51 MZ il 571 i) 3= Z @ =490 8 ETU. EDI #1 EU 5. F&fET)
FEBE L —RNEML (B8 .

S
I
(|:H2—NH—C—S> Mn | . zny
CHz—NH-G—S
S X
MZ
CH>—NH OXIDATION cH,— NH + CH,—N=C=S
=c=0 = [ Soms =0
CH—NH CH,— NH CH—N=C=5
ETU EDI

B 8.7 MZ %5 o1& fig = Yo Aaie 12

Fig. 8.7 The degradation products and pathways of MZ

8.2.2 BRI JF/5FF MZ IBFF K MZ S ENE SR

MZ I 5 25 [RISCR N 5E 25 ST A BR8N 3 IR R0 AR & — PR AE 1Y
W T, AR T Bi ik SFARE R MZE & a3, 3k 7
MZ 5 75Fh 28 B IG 5 BIas R, 4559 999.8~100.1%. 1X R = 21
FREE. HHETE. HARR. ZHA . —MeFAAEZIFA TR A 35 R R Skl
EMZIFE . ANMMZIEFIF SN 2 45 RIOFEER. MZ5NFRE
I A R L BIVR B HH FIMZ BT B G & AR e 45 R LSR8, 1, 70% AR 4
PEWPIER e MER 22, 5 —SeRE A bL 2 5 B e B2, M R E A
9.3~14.3% . MR RET LA W, = ZBEBRETETRF T & e fiik s,
MZ AN R R ARG . 5740%. 53% = ZJBEEE 42 R P Fh VR 75 MZAE ot 49
fRF KT 10%., AGERCHLI E EE 28R . =R A AT DLE 2 i3 s MZ
A AR e, (HE SR A MM . AR RIRFIFRR T MZI A0 A
EME, HIERA RN EAZFEX MZ e e e M 5, i B
B AZAR IEC LU Ao . B E E T I SRR 7, RISEH e SR
5MZRE G, HIRREEmes — e G SIER. WiZiEaR A =25
FRENTMZ A ROEER,, (HEEWEERIEMZE 7 fE. ik, MR L
ke E M A R, W LU T AR P2 MZ 5 1 K% 15 TR R Ak A=
R,
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%8.1 BTG SAMZER FOMZAER LR

Table 8.1 Mancozeb content data in the six mixtures by heating storage

e w o fE
% Before heating storage After heating storage *Hxa‘g}\)ﬁ?:% S
- =10) 4B 0 ‘
samples Per?er%éo/r?t)ent CV (%) Per?er% (go/r?t)ent CV (%) Relative rate of
i _ decomposition
(X)+£S (X)+£s
MZ + fosetyl-Al
70%MZ WP(CK)  §0.27+0.62 1.03 51.66+1.11  2.12 14.3 a A
Mixture(47%+27%) 38.22+051 1.33 33.80+0.82 241 116 b AB
Mixture(35%+40%) 28544012  0.42 25.92+0.17  0.67 9.2 c B
Mixture(23%+53%) 18.48+0.41 2.21 16.90+0.22  1.28 8.6 c B
MZ + chlorothalonil
Mixture(52%+19%)  42.95+0.38  0.89 36.74+0.45  1.22 144 a A
Mixture(18%+56%) 14.70+1.54 10.49  12.61+0.03  0.27 141 a A
70%MZ WP(CK)  59.88+0.16 0.26 53.28+0.48 0.91 10.9 a A
Mixture(35%+38%)  27.45+0.95  3.47 25.00+1.04  4.17 8.92 b A
MZ + metalaxyl
Mixture(47%+8%)  38.30+0.75 1.97 29.33+0.16 0.56 23.4 a A
Mixture(35%+13%)  26.37+0.77  2.91 20.41+0.53  2.59 22.6 a A
Mixture(23%+17%)  17.79+0.60 3.36 15.20+0.16  1.06 14.6 b B
70%MZWP(CK)  62.08+0.40 0.64 55.61+1.05  0.89 10.4 c C
MZ + carbendazim
70%MZ WP(CK)  62.70+0.59  0.94 54.84+0.65  1.18 12.5 a A
Mixture(47%+17%)  38.40+0.41  1.07 34.70+0.23  0.67 9.6 a A
Mixture(23%+33%) 18.89+1.24  6.56 17.39+0.99  5.70 7.9 a A
Mixture(35%+25%)  28.64+0.94  3.28 27.65+0.67  2.43 3.4 b A
MZ +triadimefon
70%MZWP(CK)  61.66+0.78 1.26 55.9+0.57  1.02 9.3 a A
Mixture(35%+8%) 31.25+057 1.81 28.46+0.57 2.00 8.9 a A
Mixture(47%+5%)  40.17+0.74 1.85 38.24+0.14 0.38 4.8 a A
Mixture(23%+10%) 20.85+0.40 1.91 19.92+0.75 3.79 45 b A

MZ + dimethachlon

Mixture(35%+20%) 64.65+0.0047 0.73  55.12+0.0055 0.99 14.74
Mixture(47%+13%) 65.67+0.0050 0.76  56.63+0.0058 1.02 13.77
Mixture(61%+5%) 65.86+0.0038 0.58  56.88+0.0042 0.74 13.63
70%MZ WP(CK)  65.05+0.0047 0.73  56.19+0.0003 0.05 13.62
Mixture(23%+27%) 64.90+0.0028 0.43  56.24+0.0027 0.48 13.34

O
>>>>>

8.2.3 MZ FE7K A1 = ZL B PRAB /K # TR A H PR AP 5 45 2R

8.2.3.1 CS,#ymiH %

) FH 98 A 3 7 7% ] B R MZAE K IR R =) CS,, 78 NI H 2 )R
H10.01ml. 0.10mICS,, 1% N97.5%. 98.4%. N FH ikl 5 vk v M Z
RSEAETATH, HRMZFRFEETE, SRR H R 1%,
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8232 MZ EAXKF=CBBRiERER P IS BRE

BHLFRLE B I E SR, % B S IR T MZAER 2 fif R 5 ]
B = LR K IE IR E Z RIS R e MZIEKHP R G0 fil, = HZ)
12h, 5 CHRIFOEYI S .
8.2.3.2.1 MZHMMERSHERFEKXR MZAIBIEK LRSS FIKE =24
FERRAR VAR, LA R R S R I TR AR A O, ERCE R R A, o
fRFE A . PG CE AT, % A 35 7] W0 5 25 50 22 S 0 5 3 0 B K I ) 77
TR IMZEE )50 . ANIRIERLTE, FE12h, 30°C4ME N, FXHo)iF
FR32.5%~51.0% (8.2, X8.8) .

%k 82 MZ fKA= fosetyl-Al KiEik & 69 4n 3t i %

Table 8.2 The relative rate of decomposition MZ in the distilled water and fosethyl-Al aqueous solution

T 20°C 30°C
Solution 1h  6h  12h 1h  6h  12h
i, g)
Amount 0.0744 00768 00800  0.0795 0.0809 0.0822
CK el =(ai
Distilled Rﬂf’;i(gr:wgzt 0.0685 00623 00548  0.0719 0.0544 0.0403
water B
HIXPDREE (%) 79 189 315 96 328 510
Relative rate of decomposition
WINE @i, g)
Amount 00722 00710 00724 00703 0.0732 0.0729
0.05% FA B (i
Fosethyl-Al Riif‘;i(gr%gat 00691 00723 00583  0.0637 0.0558 00433
K A i 2
AR (O6) 43 193 195 94 238 406
Relative rate of decomposition
HNE (i, )
Amount 0.0818 00808 00804 00794 0.0791 0.0795
0.10% FA B (i
Fosethyl-Al Riif‘;i(gr%gat 00796 00714 00655 00717 0.0617 0.0537
7] {7‘\1/ sHA iR 3%
itk MR (%) 57 195 185 97 220 325
Relative rate of decomposition
@i, g)
0.20% Amount 00725 00731 00721 00719 0.0732 0.0713
Fosethyl-Al Tl 4> B (ali.
KT Rﬁﬁi(g%gzt 0.0662 00633 00533  0.0612 0.0499 00413
A (%) 87 134 261 149 318 421

Relative rate of decomposition
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0 1 2 3 4 5 6 7 8 9 10 11 12 h

—&— 0.05%fsethyl-AlZK i& il 20°C —8— 0.10%fsethyl-AlZK i& iy 20°C
—A&— 0.20%fsethyl-AlZK i& & 20°C —>— Distilled Water(CK) 20°C
—%— 0.05%fsethyl-AlZK i& & 30°C —&— 0.10%fsethyl-AlZK i& #& 30°C

—+— 0.20%fsethyl-AlZK i& ilf 30°C

B 88 MZAEKF=ZTHBREKERIA)>BETLALYE

Fig. 8.8 Degradation curve of mancozeb in the distilled water and fosethyl-Al aqueous solution

Distilled Water (CK) 30°C

8.2.3.2.2 MZAEX AR 5/KEMAR R  FH R (INVEE T = QR /KGR
MZ, FHEiREa, MXT AR Z TR 1GOOI 32 2 R R 2 =
LIRS A /> B B 2 (ZBG  25008-89 # 5E 4 K8 i R 1 LAH,S04 1 <
0.40%)EHE/0fift . X 38 B ELEFRA0 R = 2 I RRAR IR 24 S FC il ZACIR TR, oo
SR A AR . e A EEAE S, IR AR LR R

8.2.3.2.3 MZHXMER 5= Z BB EIR R MZIE — LSRR s /K i+ AR
EMAMEE A TR, RImEEHm. HA0L0.10% 5, 0.05%IK 2 . Frlh,
20°C F130°C [ AL FRAE i A4 R AFT 43 i 26 45 S 5 %oF HE AR b 22 S 0 4 35 B
WR . FEWEEREREH. NVEMNMRKERE, BTSRRI,
= LR EE X MZ B R 5E 1F B 4 s 18] (Lh) S AN B &, (EL I 5 T3 B8 I 1) F) 22
K, XMFEERH A ERRI LR T .

8.2.4 MZ #IF & MZ &5 ETU HMsE 4R

8.2.4.1 ETU #yiftealk R4 R

X BEARAE ETU A ECHE 5 431l 8 i 30ug/g A1 1000ug/g 7K~F 1 ETU
PRAERE . ZIE 30uglg KF BRI BRI B [EIUCE N 97.7%~97.8%,
1000ug/g 7K~F B ik FE AR N H ISR Sy 83.9%~84.4% . &5 SRR BRI A TS
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ENERES PR ETU & &0]47. H HPLC e MZ $I5 i) ETU B4
i, AMEREEE LR, AR IS ]G MZ AR 25 SR v ) 1] AL
8242 ZBHZBPETULEMZ LR

RS I, Bt R £83MZEMFPETULEMZ LR

Table 8.3 ETU content data in the mixtures

MZ #1754 0.51%; H 1 SERjEM~ 2 7 ETUZ & (%)
MZ il ETU K& &N 0.75%, 2 Samples Percent content
YEJEN 3.96%, 54N 6.93%. mfl,  MZ+fosetyl-Al 1.91

NN o Mixture(35%+40%)
FEE g A e ETU & =3 Mz + chlorothalonil

M. EURGAE FICHL 2 40 MZ IR Mixure(Gse3e)
i ETU M4 R 83, Mk Sl ESARY s
BAE AT LLEH, MZIEFH ETU B4 MZ + carbendazim

2.49

- 2.16
B Hh P i F o ez > Mixture(35%+25%)
g5 MZ ,‘.;):_ﬂﬁﬁuﬂiﬁﬁ/\gm*ﬁi’% M2 +triadimefon Jos
. 5 FEFIF ETU K& EWEKT Mixture(35%-+8%) :
MZ AR, HAEH = OB AR MZ 3.03
A
8.3 Tlig

8.3.1 %F MZ HIF i3

MZ il 71 3 B R R 2 HO B RRE I, XAl i, R
ARFEAHTNBIFEFCAR, ART MZ §Rz 8 A I TR . g A=
FORM S DY RS, R AR SRR, AR KKt MZ s E
P, B> ETU BT

8.3.2 KT MZ #lf# ETU KR E

RS E A MZ HIFIE K 2808 R E MZ $l57 % ETU BIR =,
EPA B ARFRE R . ERN, = RFHLE A 0.5%. Rohm & Haas Company
USA X HHIFIE N 0.6%, JEHEZE 0~1%. ETU BESR 2B EL, KiksH
WS E R E R E, 1ER MZ HIFIRIHE AR TR, [RIB ST S M ik

8.3.3 X T MZ BHIM B A e FIHIF R

A% B AR AU 0 45 R TP B AR TR I R 7 i M Z AR 1 A
AEEZHNAE. TR R = PRERE 7 G 080> & RAR, 25 BT
MZEz g PERIZ I B IR KB = ZBHRAIMZIR & )5, T xR
AMEE AR R, RITIESE T MZIERI 0L A2 R e e, I as R
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TAFIX A A DURAC . MZAE = 2B 7K 1A 900 FP IR AR G 40118 2 52 7K o
H 5 iSRRI A = OB EEAR e M = AN R E R WL, it
T — DN RAEWRE (0.1%) . & FRAC EL Z AR 1 = Z iR AR R MZ ) R g
o MZIE= LR /KIE I P A E R FE LEAE /K R & . FRMZAT = Z [ R4
RBIFHIHES, BEEHEE. ZHR.

PLELE MZ BRFAIAE R T MZ A e A ETU =42 (s 2t
VURZ . AR A 7R & R AR B R AR BRI o Bt AN AR RO AR
7= BN BN PR SE 5 5 () ER, oK 71 Bk MZ IR, Rl & MZ J EBDCs
1) 1 R E A



% e

LI HS-GLC J7ikMlE MZ FEAEY) sk B, FLR B R g mal. i
. P, #ERR. 2055, KM HS-GLC M A BIRE T MZ. ND-901 ' MZ
FE MBI 3 Iy 338 Bk b (1) 5% B 30 45 - Wit 500 £i%, 250 £ 70%MZ
AP MRy A 2, M P I b iR 4R T AR & 43 il O 0.88~2.70mglkg
1.11~3.79mg/kg, FFEHIN 2.4~6.5d. 2.4~10.6d; )N H _EELETIRRE
Wk 148~164.mg/kg. 246~254mg/kg, Ik 12.7~16.0d. 10.6~18.8d; K
W3R (R ) R R TURRE 2 BN 1.94~3.94mg/kg, FEEAN 7.9~15.5d.
A JE R R R A MZ. KR 10%1 MZ JE i Bkt 4 5 241
R, Ak 2 N H G IR B MZ 7R B &8 18mg/kg, 7 N A &K
o EARERE, KHIRmE 2575, MZ FERARA BT CS IR EEE S K
F 0.5mg/mé. KM MZ 1857 ND-901, /K Rk B &K T MZ
o T, B RKZ75 A EE A A D T _E MZ 55 B &, P34 2595 % 87%.

K HPLC-UV 43 W R B 7 ETU ZE M E R, M . 38 Ei
FREE NS . Wi 70%MZ R MERR I E 250 525, I H R B R AT &
9 0.174mglkg, ¥y 3.9d. N F_ERIGUIRE Y 47.7mglkg, 3
WA 3.8d. A3 B JRAGUTRR Dl 0.069mg/kg. 2EEEHA N 8.3d. ETU %
R AT MZ B AR AR ETU B8R . ETU 72 R R 2Rt . L3
A B

SN MZ TE M RN 5 1 5 I P B R0 4R A 1) TR 35 24 R vk
Wi vk WRE . R ENE SAKRRE. R EMERSE. K%
SEIRRW, MZ FIRE MR R K, G2 b B TN RN N 2.6 %, M H N 7.1 65,
2 M P A T I AR R . RHIIIR . VRS TR, TS AR
BREARE. B, MatMeRE. FIAX.

537G 250 13 2530 1) MZ B KA g2 b 35 T _E, IR VG AR 1 KGR E &,
PLE F 3K 3009/ A\ /d TH5, B F RIS R B 22 4 R0 10, #2iha IR 21;
Wi MZ JE77 ND-901 J5, S H KM N2 RECN 12, KEEEHZER
= F) 83, XF ETU RKH& H MR MM L2 K150 9, Bl 14,

K GC-MS BiE T 7F H AR EAt: R 5 /) MZ HIIF5 0 FEAf . Tl ke
AU R ENTIAUE 7 MZ $I570 = 22 =08 ETU. EDI. EU 4,
FEMFEMRRENEN. MZ AJEMN N ETU, ETU #—P &b EU.

MZ HII57 A7 e M2, 230 MZ R AR e A BTt . MZ
FRJFRIE R 23 iR N 9.3~14.3% . 3% 2 4E 1 MZ 7] ETU &84 3.96%,
5 fE ) 6.93%. fosethyl-Al, carbendazim Al triadimefon 7] L4 & 2 42 = MZ
[ Fa e tE. B MZ+dimethachlon 4F, 54k 5 FRFIIE 2 )5 ETU &
24 1.91~3.11%.

RYE MZ. ETU ST AEE R, S8 MZ. ETU 78 K3 N _E 5k
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BEMFENAS, UM SE o ZER FI ] MZ 5570, il AN F) - R ) & 2
FEFHEN, HE R I E =3, REERAIER Bk MZ, ETU SRZE I HT B4R
M MZ Je, B F ORI AR 7 R 3 T 2 4 R AU

N,
=
=]
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ENVIRONMENAL TOXICOLOGICAL STUDY OF
MANCOZEB & ETHYLENETHIOUREA IN PLASTIC
HOUSE

ABSTRACT

The residue kinetics of mancozeb and ethylenethiourea (ETU) which is a major
toxicological breakdown product of mancozeb were studied on plastic house cu-
cumber; cucumber leaves; leave stubble and soil; as well as its comparison be-
tween plastic house and open field. According to the results, the safety evaluation
of mancozeb was developed used in plastic house and plastic house cucumber
consumed. In order to improve the stability of mancozeb and reduce formation of
ETU, the degradation of mancozeb formulation and the stability of mancozeb in
six mixtures of including mancozeb were investigated.

A headspace gas chromatography (HS-GLC) is a universal method for deter-
mining mancozeb residue. Mancozeb present in the sample is converted to CS»
during reaction with HCl/stannous chloride reagent in a sealed reaction flask. In
the light of amount of CS,, then the amount of mancozeb was calculated in the
sample. It is based on Raoult Law to carry out quantitative analysis. Because
many factors may affect quantitative results, calibration was usually made by CK
samples. The improved method and the issues existed in the procedure were dis-
cussed in detail.

The residue dynamics of mancozeb and mancozeb in ND-901 on plastic house
cucumbers were presented by GLC-HS. When 0.2% and 0.4% water suspensions
of mancozeb 70 WP were applied in plastic house, residues of mancozeb on cu-
cumbers were 0.88-2.70mg/kg and 1.11~3.79mg/kg; on the leaves were
148~164mg/kg and 246~254mg/kg ;on soil(terra nera) were 1.94mg/kg and
3.94mg/kg on hour 1 respectively. The half-life of mancozeb for the fruits leaves
and the soil was 2.4~6.5 and 2.4~10.6 days; 12.7~16.0 and 10.6~18.8 days; 7.9
and 15.5 days respectively. Mancozeb on overwinter soil was not detected. About
10% mancozeb was removed to plastic house outside following the stubs. Resi-
due of mancozeb was 18mg/kg on the stubs after 2 months;<0.03mg/kg after 7
months respectively. The concentration of CS, was lower 0.5mg/m?in air of plas-
tic house. Residue of mancozeb was lower in ND-901 than that of mancozeb 70
WP. Washing cucumbers with tap water could effectively reduce the amount of
mancozeb residues; the average decontamination rate was 87%.

The dynamic of ETU residues was studied by performance liquid chromatog-
raphy on plastic house cucumber, cucumber leaves and soil. When 0.4% water
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suspension of mancozeb 70 WP was applied in plastic house, residue of ETU on
cucumbers was 0.174mg/kg; on the leaves was 47.7mg/kg; on soil (terra nera)
was 0.069mg/kg on hour 1 respectively. The half-life of ETU was 3.9days on the
fruits; 3.8days on the leaves; 8.3days on the soil respectively. The results showed
that the degradation rate of ETU is faster than its production rate from mancozeb.
There is no accumulation of ETU residues on cucumbers, leaves and soil.

The plastic house cucumbers are the same variety, age, culture practice as open
field cucumbers. When 0.4% water suspension of mancozeb 70 WP was applied
in plastic house and field for three times, interval a week , the dynamics of man-
cozeb residues on plastic house cucumber and field cucumber fruits were de-
scribed as Ci= 1.058 0182t C; = 0.751 e04%8% respectively, half-lifes were
5.4days,1.4days respectively; on the leaves were Ci= 316 e008% C,= 74.3 g0-304t
respectively, half-lifes were 7.8days,2.3days respectively. ETU on fruits was Ci
=0.152e017%% C=0.059 01356 respectively; on leaves was Ci= 30.62 01838
Ci= 6.86 0438t respectively. The disappear of mancozeb is affected in plastic
house and open field by concentration of mancozeb applied, spry method, tem-
perature, humidity, intensity of illumination, cucumber extension rate, leaves
keep out mancozeb to the fruits etc. The k value of mancozeb in open field is
2.6fold of plastic house cucumber for fruits, 7.1fold for leaves. It is obvious the
disappear in the field is faster. Because the temperature and humidity are usually
higher the degradation of mancozeb is not decided by temperature and humidity.
It is probable the major facts are rainfall, illumination, wind etc. The results sup-
port that the guideline for safety application of mancozeb in plastic house is dif-
ferent from in open field. The conclusion is of universal significance to other pes-
ticides that are applied in the plastic house.

Safety coefficients of the cucumbers have been calculated by consuming
300g/person/day from the level of residue lday. For mancozeb, safety coeffi-
cients are 10 for plastic house cucumbers, 21 for open field cucumbers, 12
for plastic house cucumbers that were applied ND-901, 83 for plastic house cu-
cumbers washed by water respectively. ETU are 9 for plastic house cucumbers,14
for field cucumbers respectively .

Identification of some degradation products is described by capillary gas
chromatography mass spectrometry in methanol extract of mancozeb 70 WP after
storing 5 years in the laboratory. Through analyzing and comparing the obtained
mass spectra with the standard mass spectra could identify the degradation prod-
ucts and then determine the proposed degradation pathways. The results showed
that the degradation products and pathways were very similar to other eth-
ylenebisdithiocarbamate fungicides. The degradation products of mancozeb de-
tected in the formulation include ETU, EU (2-imidazolidinone) and EDI (eth-
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ylenediisothio-
cyanate).Mancozeb is degraded primarily by oxidative reaction.

The stability of mancozeb and the level of ETU were detected via the xan-
thated method and HPLC-UV in mancozeb and its mixtures (mancozeb +
fosethyl-Al, mancozeb + chlorothalonil, mancozeb + metalaxyl, mancozeb +
carbendazim, mancozeb + triadimefon , mancozeb + dimethachion) by CIPAC
MT46. The relative rate of decomposition of mancozeb was 9.3~14.3%. The level
of ETU was 3.9% for 2 years, 6.9% for 5 years in the formulation. Fosethyl-Al,
carbendazim and triadimefon may enhance stability of mancozeb by heating. Ex-
cept mancozeb + dimethachlon, the levels of ETU in five mixtures were
1.91~3.11% after storing 2 years. Fosethyl-Al may significantly reduce formation
of ETU in mancozeb formulation.

According to the toxicity and residue dynamics of mancozeb and ETU, appli-
cation of mancozeb will be restricted in plastic house, because the fungicide and
its metabolite on crops may present a great deal of residue and workers expose
frequently during farming season, at the same time safety coefficient on cucum-
bers is lower after spraying mancozeb in the plastic house .

The guideline for safety application of mancozeb in plastic house ought to be
made. It is suggested that mixed preparations of mancozeb is better than man-
cozeb, apply no more than twice every season, prehavest interval 2days, MRL
0.5mg/kg(calculated as CSy)for mancozeb. Protective clothing should be worn
during mixing, loading, application and early reentry into treated plastic house .A
24h reentry interval is required in mancozeb-treated plastic house for workers. It
is better to store the preparations by vacuumed containers.

Key Words: Mancozeb, Ethylenethiourea, Plastic house, Residue, Degradation









