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AR I 3K A I8 chlorpyrifos-methyl £ 15 . 13E 6958 G Fa/KIEMAE AT T M ST
5%,

KA AR, GhEBORR S, B 4EAE AL, SE-54 BREMT S B
GC-FPD #= DB-1 & 3 £.40% A5 B 49 GC-MS-SIM 5473 K, o A3 F 3R A 508 2
. BB EHREHES. BRIEFRRARE ERATT 0N,

GC-FPDA#1 7 ik 49 3 e th & 4 2x10™g; #15 E s Ak4e iR % % 0.002mglkg, +
% b B RE A 0.004mglkg. 77 ik 69k B 0.05 mg/kg . 0.1 mg/kg . 0.5mg/kg,
FEH I E e R ) 84~105%; E3E A 97~117%.

GC-MS-SIM4#7 77 ik 64 5 M e 38 8 24 5x10™g; | 15k A& R 24 0.025mg/kg,
3B F F AR R E A 0.05mglkg. ik 6g R An R E A 0.05 mgkg . 0.1 mg/kg .
0.5mg/kg, 723 FagEnikE A 91~106%; +3E 4 95~108%.

H I ok & ) & 7209 ailhat 40% F At 3k, 2 FiREE R AN HE LR
¥ IARE A 255 ~5.82 mglkyg, FRZHA 0.4~1.0d, 25 3d/H fEFBPL 90%VA £; +
B PG RAGITAREH 061~ 122 mglkg, FRIEH 1.4~15d, FEHZHEH L4dRHMF, K
FRETE A 908% VA b, MR e—RBRIhF e, EHE LOEMREF2, 2001
#C=5.3e0% 1 = 0.9963, 2002 4C=1.227e%™3%, r = 0.9149; f& 13E FeTEE S A
F#2, 2001 4C=1.678¢****, r =0.9798, 2002 4C=0.526e0%%, r=0.9878. VA%
ERIPN TR AR, LAEHELE, TR LE LB T HERRE.

FlEf e T FRERMAH B LIE FORAREGE. 2 FRBLEREY: %A 3
KAO% T A ilih, 258 h 7209 ailha, B —AKEHIERIL 3d, HE LHKRE
=4 0.05mg/kg; FERHC 7d, #RE =4 0.006 mg/kg ~ 0.01 mg/kg, E 5325 K4 AH] =
X, ELEENREGENG, HBME, [2MAKEDFTAHERKNEM, KREEH
MARE, KA BRI,

RIEERFRER, ARFASAMAR L LIE LORGEMEE, 2L 40%TF
KAk I L AT R AN R 62 R &S T 450g ailha, A FALL 3
K, BIe—RBHEFLABARYF 3 K. FAOIWHO HE F R FRMAHE Ly
MRL &4 0.1mg/kg. AR4EX—HE, K ERKKGRZ/E MRL % % 4 0.1mg/kg.

DA TT kR EM. FERBEL. AIETFR =7 @A T GC-FPD #= GC-MS
FAY M E AT B ARG RAANE, ZREHR, KA GC-MS S HERIIFLERE XA
GC-FPD H T H AT RIEARDE, REEMEF. BATRE T ik RN B IR E
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7549 MRL 492K . GC-MS-SIM | & R % & 4= GC-FPD &, 122 & 6948 & 7T VA
St T 6 Lo AT HAE.

ASGEAFR T PRERBAERREF R (F—RE) ARFRAE (Fl— pH a8
B IERT ) FOBEM. £RE, ©AEKIRSE P GEFRF L KIRSE6) BRARE AR E
H*. BHEKIRS P, FREREEGEM, mAERMEF P MRS PAASEL, £F
B (25°C). #BALEHT, FhAERMA pH5.0. pHT7.0 F= pHO.0 4945 A s 44 F& iR F
F % A4 16.5d. 8.6d. 1.9d. MAABE &, FTRAFRMAER — pH A IR
o IRk E b, KA GC-MS KA AR, ZBFAA & BATE MS B B P AF49
MS B, tmahe ¥ RAFREENRT I EQEMEMA 3,56-ZRA-2-FAmw, K—
RE L RIREARD S, ZEWMEKRTRAEE, PITAMR T A0 s N A1
TR AW, BFH ELEM T 3,5,6- —A-2-B AW IRFFEEE L.

Kigin. RESEE; [EME RE: Kf
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ABSTRACT

The residue kinetic of chlorpyrifos-methyl was studied in cabbage and soil. The
residue dynamics of chlorpyrifos-methyl were presented by GC-FPD and GC-MS respectively.
When high dosage 720g ai/ha water solution of 40% chlorpyrifos-methyl EC were applied in
cabbage and soil, residues of chlorpyrifos-methyl in cabbage were 2.55~5.82 mg/kg, on soil
was 0.61~1.22 mg/kg on hour 1 respectively, the half-life of chlorpyrifos-methyl was 0.4~
1.0d on cabbage, 1.4~1.5d on soil respectively, the degradation rate was more than 90% on
the cabbage after 3 days, 98% on the soil interval 14 days. The results showed that
chlorpyrifos-methyl is easy to degrade in cabbage and soil.

The final residual concentration of chlorpyrifos-methyl in cabbage and soil was
determined. The results of two years showed that when 720g ai/ha water solution of
chlorpyrifos-methyl EC was applied in cabbage and field for three times, interval three days
and a week, the residual concentration in cabbage was 0.05 mg/kg and 0.006 mg/kg~0.01
mg/kg respectively. The result supports that the residual concentration was no relation with
applying dosage and time. The residual concentration in soil was higher than in cabbage, the
degradation rate in soil was slower than in cabbage; when they were increased of applying
time and dosage, there was no accumulation of chlorpyrifos-methyl residues in soil.

Through comparing and analyzing the GC-FPD and GC-MS analytical technologies, it
has been studied of two kinds of superiority.

The degradation and metabolism of chlorpyrifos-methyl at various buffer solution (at the
same temperature) and temperature (at the same buffer solution) was studied. The results
showed indicated that the degradation rate of chlorpyrifos-methyl was closely related to the
pH value and temperature of aqueous solution. Chlorpyrifos-methyl could be degraded
rapidly in basic aqueous solution. Under temperature of 25°C and dark conditions, the
half-life of chlorpyrifos-methyl at buffer solution of pH5.0,pH7.0 and pH10.0 is 16.5d,8.6d
and 1.9d respectively. The degradation rate of chlorpyrifos-methyl increased quickly with the
rise of temperature at the same buffer solution. Through analyzing and comparing the
obtained mass spectra with the standard mass spectra could identify the degradation products.

Key Words: Chlorpyrifos-methyl; Degradation ;Residue; Metabolism
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FH LRz S chlorpyrifos-methyl & 5 [E] Fi (G 25 4% A FiE 2> ] Dow AgroSciences 4, H
HIE WA 2 AR 2 A\ A2 7= ) — PR B R BRI R Bl IR 44 E P, AR
AT, Reldan, Graincot, Torelle, Zertell. fb224%k: O,0-—H%-O- (3,5,6-—%(-2-
e L) BRACHERRNE, 43 3X: C/H;CIsNOsPS, 4rFi: 322.5, CAS5598-13-0, fh2%
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Fig.1.1 The chemical structure of chlorpyrifos-methyl

BRI — Pl ) W AR WA BB R de s R, JLAE LS 22 T
FHIsHML RS, WG] LM AERERNE L, 1T LM AERE AN BE A I IR 20 T AR
B, AW ARG A, a5 R Na K [ R, S ln A Ay, AT R
TG IEH AL T, b d s i,

S EA LUNE Rl (DR HE) T AT IR d AR i EE B, TR
X G BEAE B 3 dL LA KoK s i AR AR I Ba RO . BL 5~15mg/ L7 Ak BRA R
B, BABPESRIRS . A% UBE. WSS AT SR KA W
N FHIDRA G 2. BERIK. RYGIHIELS 10 2R L H 1, iR
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;10 mo/LF ) FH AR RSB S 20 mo/ LA & By HUs Cen2li B Sy bt i) A7 [FIFE (1B
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AR o WORFIEAR: FIREAR RV E o JobriE, L AU Ik a5 4% H )
XN BmERS, G CSEWET, fEME AR, AR,

HRL R LAt O N PE I i s N CAT 30 ZAEI 58, &R EEPAGIC AT H
150 ZREY) . =N AL H AU BiG . 1975 G LR ARk A AR AR 2
SIS DA G0N, AR S BB s AR i A3 S pLs A
A2, JFAER Tey P WML RORAIAE B SO0 N Ak 3 U Biig . J
WA, 25 P R AR A H A7 1) 40% FHIE#E AU (FPE, Reldan) FLi, &id
7 ALS200035, HIFHiifiH e RS I MR, LR bt R “ 1
L7 AR A A R AR 2 il 22—, T BRI WE . X B as m s LA 24
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T2, oA AR B E i va b B R R S R,
1.1 RESIEMEAIELIFY

g oy A E L, DA SR, AR K. 45 5( 456.5~46.5°C, 25°C 7%
Uk 5.63mPa, #itF 215745, 25°C/KPIAMRIL 4mg/l, Z T 7K. LBk,
S ELZHENET], T CRERFRE . /R85 A FRE » e g,
{EHAERTE (pHA~6) FIGAYE (pHB~10) AMJFirf BE MK AR, FLYERRIE A I T /K AR e b
[1,2,9,11]
111 BFEEREENIEE

FH L B PEMA T 0% [T 1) 70 125 706 m/z 321 s Ak, BE06Sh miz 286 LK 1.2, A%

HLEEPE WL 1.3,
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& 1.2 RESILMFIEE
Fig.1.2. EI mass spectra of chlorpyrifos-methyl
12 REFIMSEFMRAR
121 &%
1211 24sH
afi A2 L LDso: KA BL: 1708mglkg (HE). 2088 mg/kg (HfE); 7N B:
2254mg/kg CHfE). 2032 mg/kg (MED; KR 2250 mg/kg, & 2000 mg/kg, % 13 mg/kg.
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Figl.3 Degradation of chlorpyrifos-methyl
L LDso: K. /N B >2800mg/kg, i >2000mg/kg. %3 E A 25 B o Gbr v,
P RE 27 SR G 7% T, 4096 FR L 3 4EFL it B P28 1L Dso:  MEPE K B4 5620
ma/kg, HEPER R 3160 mglkg. SPEL B LDs02550 malkg, Rl T34 40E h
1.3, MRAIEABUMEE (LAOD %l 34, RBP4 % (M.1L.O.2) 7dj5 K 3.3.
HUE AT f Y 40% HJEFEAEMFLI S . S B TR, SR e
TRJERIBAE, IR JE T BRI ThEER A TR . 2. BIESE
et , Ak, MKk B, ATREHI LM R . PRR DRI RE . HE LA /N AT BORI AR
FREE, AREdE, AgAF,
1212 1gHEH

2R OR B PR A IR G, LA R P 4 by R S8 A 2 1) B K Te A T 7k

1.19mg/kg/d. EBUPEBEMER S 8 55 & Uk,
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1.2.1.3 MR A P w1

HEEREAUMRAE T 70 2 —LDso LA R AR, RN e Lae ™ EA RAER . P, T
WA T2 — LDso (1.19 mg/kg) 7|52 FIEFE ZRMEGT AR S S5 1L RE 2 Wi 1) S K TG A
I,
1.2.1.4 BEE

5 B Oomg/kg/day. 0.1mg/kg/day. 1.0mg/kg/day 7l i F L 2R 40 0%, $74E 104d,
KR BB P74 . St IRZHAR LG, AL TR R B T . A A B A IEH K
1.2.1.5 EmE

K R S PRI 7T, FEA 250 molkg [ IR ERAEE, R R B0 SR RN
FEAE
1.2.1.6 BIRT 4

H 117 17 F L B S0 SR AR PR (140
1.2.1.7 MEEBIFMN

KR EACEIRIG R, LR R ) IR K R 2 3 mglkg, X BERAIGFHIAR
FEAE R
1.2.1.8 WMHZRBENSE

XX A2 BRSO 0 PO B A0, IR A ™ A B 5 R I R o
SRFFEAER. AEXTRL L . RS AR, RIARE R, WA R RE — R
QI AR L 1 P S S 11 A R = o I R v vy N A1 1 D P N i
M AN PR IR DE B 5 156 b T 202 H i€ TR 0 () e KTEAE IR 700 k- B
0.1 mg/kg; #i: 0.1 mg/kg; #%: 0.2mglkg; A: 0.1 mg/kg. [FIR, 75 MMIREGHEFT
H gk AP UE T FH IR RE AR N IR e K TG A s T 3 el S L B A i e D
FEMR (R AE H Fe R4 ANl 0~0.01 mg/kg™ 4,
1.2.1.9 FEAKFFIEARBYYITE

TEMFLEN AR A, AL 2 SR 0 (W SO AR, 2R AR ™) 3,5,6- = 5-2-
FRIEMENE . BEARAS YA 4 2 2 RN ST h el th ¥ RIS AR e
PRI AE o FEFEARIAE R R W BRAR AR, W BR300 1.74h, A3 8h, 1L 95%LL -
() PR L B 20 L R, 45 RN 0.86L/kg/h, ~FXuis BN i) 2.51h. 445 K il d%
171 mo/kgigft: FHEEFEALMRIN K LA P 1) F R 2 R K DL s Bl 26 PR ) Ik Hh A
R TR R S 4 10d i) S HHE &R O 28.36pg, FEHh 96.82ug, IRIEH LA
i 125.18ug, g TR CRRAERETZ 250915 (1) 0.66%. 2.27%F1 2.93%, M
111726 I PP E23 E ML AR P T2 B 2 AR A S DAA R =420 1 T 3 A P i o200,
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REALMRLE NI s Py (A I A L 1,414,

UMEROWN A
i,
: 7
g Cl Cl 0l Cl
H':'u!- u] @m o @CI HDM!- u] @CI
—0- HO _0-
— Cl FO

i ™ M

PARENT" 5

UrKEROWNS B, C,D
R = CHa
M = Microsomes + NADOPH
[5] = Soluble ensymes
5 = Soluble enzymes + GEH

Dashed lines indicate mechanisms which have nat been demonstrated, but are
probable,

1.4 BAEFEILMR A WK a9 R iR E
Figl.4 Metabolic pathways of chlorpyrifos-methyl in tobacco budworms

1.2.2.10 B %

SR B KRR ST 2, AR BB IR hn (el g e A0
1.2.2 MM
1.2.2.1 BRI

Sof 0 AN AT 224y, i fa TLm(48h)4.0mg/L, £ 441 TLm(96h)0.3mg/L, {EXHF
HA7 88, /NEEFTLM(36h) A 0.004mg/L, xffasdgtt, /N RERA D42y, H
L Dsg7950 mg/kgto1+291,

XG55 L A 2 P AR 6 B - #91Ds01835mg/kg; H A #1335 Dso >5000mg/kg;
51 D5o2500~5000mg/kg. 4 FH 3 2 FL g 1 MR 51 543 ) ik 21 2500, 1250, 5000 mg/kg
INf, #5855, PR E S YRR AT I R B, 2 AR R AR [ R A A ) 78
mo/Kg e ey, I3 R 52 B o A5 e R, KM I G Al R 52 2 st
1.2.2.2 3 LIERFIRFN P-H{L/EF B9S2 0

2 [ TRl FH Y 52 SR ) 771V R AN DE S T3 1) 10 A% 1R A2 TR InE, P R4
WO D8 - AR A A 2 S o TN TR SR, 2 AR L R A A T A S
CO & i W F N, EXP-H A AE IR = AT 52 E = R, CO R AP-1 L
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VEFI#SARST oD RIS PPt At b 398 1 0 Rl 3407 A AN [ R 5 1y i 20
1.2.3 IMEYIATE

LB REIAE A S KO B LR R G, lE A FRE, BERE
BAB e — R AN IR . Horb, 3,5,6- = G(-2-FR Bl g 2 2 R AR )
1.2.3.1 HEFRMEAEIEY ERYFERS K i

L BEJEMEAEAE ) B RBRERAT R T 8008, (eAEW LIER OIS . 14k
Y. LIERIBY) b, WIS AR 3,5,6- —-2-FRdkibne . HKAR Y S
VEVIWR L - BRI T A 2 ) pH fE . 7F pH<<6.0 AME WL N, FIZEEEAEIE LL B i A FR JEm,
WETERAEAE, AR AT . [ 2 IRERIIG R B, RIS IR U IS R e 1 5L
W HAI . AE pH=7.0 8 pH>7.0 FISOLT, XFHFRILIENE AL SR 5 et H
A— BRI s, HKE SRR 5L A B i s . [, xRk N AEY) 7k
PN (13 R PR e v 1 5 A%, LACTR AR T A 5 S 1 IR JEOR LA AR R A (R 7K
TR N TE o

XTACERAT ) b LB AU AR B U AR B, 90% LA b FH IS 3R MR 4= BAFAE THEM R
1, T AE AR P2 R A AR 10% LR o 4 BN sk LR I, LRI 4k i =
K it 5 b 2 6096222,
1.2.3.2 REFRMAE TIE FRIFER 5K

XA R R SRR I AT Y . AR, AR IR PR AR, R
FoAE IR B T R I TR I R R AR . SHERHMA ) E 2R R 3,5,6- =4
2-FRSEIEnE . HLREMER S LIRS . AAURM S R, DK RV R. E
25~35°C. /Koyt AN S =S T, WA IR Feff -2 0 1.5~2.0d;
MAE 15°C. KAARL KAV S EMSALET,  FE 8008 00 B g o 2 KA
17.7~33.3d. &it4, BT, B 90% M AL TE U i @5 s 18] 4 20~30d; 1 7E:
AERE AT, WF 500~1600d. [FIH, i\ L3 106 F LR AT T A AR R A
%I,
1.2.3.3 TR B FPERE

HEERE UL IR 7K (pHB.1, 20°C) TR&AR )~ 3E 0100 26d, TMAEPHT.4 (KK
o, MR IEIRE Y 13d; fEpHT.4 [M4ET, RRlE HH 20°CH 21 37.5°C, HLFR-Y:
FHIN 2.6d. pH7.4. 20~37.5°CIEREE A& K A AR AE KA RIS, dkmT 4
F L2 SR IR 5 A A LA oL,

P 743 0 P 7K AR o T Sk TR BE MIpHAY o« £F 25°C . pHZA 4.2~8.0 4414 F,
FaE I 22.7~9.4d. /DR B TAEAERS, T EAER, JOKMRE R 2.
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FA S RE AR (K1 K AR M RAAIE A2 3,5,6- = F-2-FEFENEIE F1O,0- — FH LR R 2511,
1.3 BESRENZRE T A ERRHER

A7 0 HIEBEFEIE 7 S I 20 M 7 i, SCRRIRGE A 22 PO, i AR (03« AT (033
ek . 3 EDow 2 ) 2E B T MK 40.7% 85 FEME LI 1) 20 AT T3 10 SR FH VA €
Ty, R B AT R iy, Tt A B AR 4 23 56 T 25 JE MR FR R A0 0055 A B U Ay
AR

I PR BE AR 5% B 23 B g v 2 B AR BB . oo vk e g
Horr, FIEFZEWUNE I AR ) 3,5,6- = S -2-FR LRI T R A 0 5 VR AT
AHTINE o HEAH S CikRE Y, 1974 4FDeahl . Tucker, 1975 4FEDesmarcheliers &4
1972 “EHollick. CollisonX§ AN [FERE/EY): 1974 4=, Johnson etc. X254 2R 9. JRFNZE
{81, 1975 fEKubotaXf gizié. 1EH. 13, 1970 4E. 1971 fEMchellar etc. X &84 . 4.
i 7 R RS S AR e SR F T AR . KSR, LA e e LR L AR R
B A NIRRT 2 b o AR T 7K (R RE ok - BER A SR e AT 4 G+
458 3 TR DA B R R A A TR G T IR DT AE R BRI e AT 2
WO V-W L, IR HRE . R s AR E TR T i3

N AT T 7 90+ 4 BB P PR 2 R MR 2 110 O- 2RI 5 R F ASM € AN I K M e 1
A5 2 FPDER ZUBE AT M 2 NPDIEAT I 52 o JLARI /™ 4 12 L e = R FH AUAH AT
SN FEL A SR B ECDHEA TIN5 o AEDSE 2 AT, AN, 0-2 (=HI%LRE) LWkt
TR

R B 7V B B A R B A il Dl e FRJE RS 0.001~0.02mglkg, O-ZKAUAY)
0.01mg/kg, F&HEMERE 0.001~0.05mg/kg. EANFFIFE L, H[E 4 85.9~100.4%.

HAERE WA WTO EERR 2N FERUKAREFEAFRREE £RF, AIx
REARHZRRXGRENZ LU ERAREH. NEWTXIRE, B F 2550
WIRFAT AR A AR, EEAFXMAARD . ETEARZITH FRS BN E
BB F AR B, KA SR Z R T R S M A AR R U B SR A
R, BHEIFRT X7 @S X TE.
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FTE SHeLENEHE. LI ERESREKEISHMR

HHBE B AU — Bl s ) i A MU ), i TR, A EFZ E KT
B HAE AR B R R I T 2 AR s R b il R B IR VR AN g 28 T .
TEEME . BB MitE. KGR S 35 1 (A5 B3 R0 A8t sh 25 (A 5 B 2024 A G
g P23 g B B D . DA [ RIS AR A R I B RS A AR R, OF
BEAT KRR IS S VO RN W A B o o T WIAf40% FF 3L 35 s 3Ly /e B [ A6 |
W N 3 BBk R Eh A, BN IR . AL A T2 LR e IR SR
Wb R P A U S A A R
2.1 57 *%
2.1.1 NXIRIEHER

e D= VRN S

I s, AP E3.3%, pHIE 46.50~7.0

PR 257): 409% FH 55 2 018 7L

PR Rl HEHE UL

Wik KM 70 E 28 515 e —16 74140 % P L2 4805 L il 28 5 VR RV

WikE G, YISl TR .
JiZ4 A : 20014E6 714 1H ~6J1291H ; 20024F6 J 25 H~7 F 8 H A /NX HEAT i 24 .
] /)N X AR R 20014F20m? (5mx4m), 20024F16.5 m? (5.5mx3m).

XA R SIRER, FE S AR BEALHES, 5 R T HES
2.1.2 3B H A%t

TR B AR 5h 25 J e % BRI, o Hp 3 2807k B A0 T P AN AT 11 e 24 771 — 7
FIHE (4509 ai/ha) M7l (7209 aitha), 23 BIREATLUOE 2RIV i 2, « SEAE T 231K
N tZ20%, WEATBRTAIS, T &2 /N X a2 1R . SRFE IR B R it 2 5 1d s 3d.
7d. FAE SRER, RS AN WA R R RN, 3RER,
RILLVR it 24 2 RBORE )5 SRk AT . FEWR 2255 15, 2 T1/24d. 0.5d. 1d. 2d. 3d.
7d. 14d. 21dKAENE

TIERAER N 0~15cm, REAMGBEIREHLEURE 5 AN 2, A BHEA DT 1kg. HliE
20453k EL 2009, BT fEid 333um (40 H)FR#ER, 1-20°C FERAF. THHIERE BRI ALRE
BENLEURE 5 A ni, BFa&R LR, JER SR, B/PXFEMBEADT 2kg, HET-20C
TORAF
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2.1.3 MELGFG*
2.1.3.1 iR FIF0IN =2
2.1.3.1.1 k7
SACEN . TCKBRIREN (FHET 650°CHI%E 4h). FkEAbEE (130°CHE#% 4~5h, i
TR 6%/t ) U3, PO, Ak (60~90°C), Y h4rbral, HRTEZRIE, FILEE
WEARVERE S SN 99%, HiDow AgroSciences A ml$E 4t .
2.1.3.1.2 {58
H A B GC-9A SAH T : Tt KIG G EERT I 25 FPD-P, CR-3A A i 54 Ab £ 2% ;
EE S RENL: PENIR G L, SHZ-3 BUMEIA /K 2 FHEL A5, 2FA-TITAY B A5 e ik 4
28 (B, HERESS.
2132 StHEIEEY
i : SE-54, 15mx0.53mmx L.5pum; A4 : £14660°C(Lmin) 5 C/min . 190°C(3min);
SAEEE260°C; Rl 28R E260°C s #A: & A 40mL/min, &(K.95mL/min, %5
780mL/min, M/ (E4i%)5mL/min; {4 B N £ 49.1min.
2.1.3.3 [EGBIENE
FHAAMEREGC-9A, B KGR M 2SFPD-P, HERERSUL, RFHIMREE &,
FIFCR-3A( A 4 A PR A HEA TR 0o A1 FH AR BE I () S B0 P 1) R S B TAFIE
2.1.3.4 tRAEMZRIESL
FH L B AU R 7 AN0.025ng ~5Nng, 3Rk1S — R AN N I THIAE . DA [ AR Y Rl gk
FEEX(ng)VEK], 793 H 2k [R5 7 FEY = -12.03+9370.64X, r=0.9999. W.[%2.1.
i 50000
45000 F
40000 F
35000 f
30000 f
25000 f
20000 f
15000 |

10000 f
5000 F

0
N N NV ) ™ “ Nng

2.1 HEE TR AIFRIE 2%
Fig2.1 Standard curve of chlorpyrifos-methyl
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2.1.35 t#mATaE
2.1.3.5.1 128

HE: BURI& L FEAR100g CREFIZE0.029), N ik 4235 REHL A+, i A 100mL
WA G, F AT Celite545 AT FGUs SH8UE Hhig, RFK A 40mL TN il v PE 4 2335 13 HL
AT U 3, JEPE3IK, AIFIBRE BRI R T, HEE N AN g, g8 2
250mL.

3. FREX20g CRA1420.029) HAEBONBEERH, i A 100mL A i 4 37 3 B 4h,
ARIF T

H450 mLIEIE HE AN500mL s <F, PRI AS0mML5%NaCl# i, 4t Fl 50mLf ji ik
TEVERA S, B P IRE AR ICE, LHEEIR, SIFAaEAE, o ek
R AAT IE N 250mL g e i, FH/ZD S A BRE DeAT B, A I EMUS I\ 25% %S 23
T, 1E38CAKMTHIRAET T, AR5 HEAWRT .
2.1.35.2 &k

JENTAE ER P in2em  JEICOKBR RSN, H A insgH A B, I SmLA il mE T S
3mLAhEE R A, H70mLA ahisEkst, WORRMWUEIR, INAN25% %S BE2i, W4d
I, H10mLA M E 2 RS AamL),  EHLIGE .
2.1.3.6 RMMEIEIRIE

FH 2 0 R T R0 A ot A TV o PR g R [ e 6 o VS A A T i
1358 44¥£0.06mg/kg. 0.1mg/kgA10.5mg/kg =K, & ALFREE =R,
22 HZRE5SH
2.2.1 $#ER

T H A R 2 K S R (R s T DA ARG 16 B 7K VR 1 A A b e B 7)o 2
RN R TR WS RStk BTN RS D), Mg tRE R
S LA e,
2.2.2 &k

ARG R FH 959 A5V PR et T DA I - 7K S BB A T V- 43 e - FR T it 5 A
TE B - P AT AR AR 2R, YRR ZEI AR 3K — 4R R P 1K) 200 SR 0 KT 7K R 43 id
FEL, PR A AR A BRI 3 25, AT IS 281 22 BR R HGA (1) 7K 43 R A P % o 1)
ENioR

-G 5 PSR A MU R B 2k i, R M SR A TRk,
[ Py 412 SRR EATIER . B LAAR G R T AR B M, EHTAE (K0 p A
BOHAT6%0E ). SiliX—Ab3 5, AR IE PO, £W4ds 5.
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TR AR AT, AT RO S 2R, T HL A R, L R R e R
IO KBRIRAN, Ik — D Bk LK.
2.2.3 SIHBIEFHEE
1T PR R SEMRAE TR A5 PF T I T L, R AY7E3min/edy, HATHOK I AR il
T A LAASRERH TR T, AR T 2% B i) T8, AN e T LR A
W FRY H WG IS T 5 A Ao o P DR B I T A R e o R U AE R R T W T ) o
2.2.4 HINEERIKIE LR
O 5 ZE W7 T 0 A0 38 B AN [R1S oK P B 22 43 1) A 80%~109%  (H 5D,
80%~118% (+18) (582.1, Kl2.2), ¥JKT80%, K [RIMCREME N =47l 451
RPPIME, FEE sk T Esk . A0 iR MG B 2x 10 g H I R
WeE0.002mglkg, 3% FAAGKY ik EE0.004mg/kg .
2.1 PESRMEHREM IR FARMEEER
Table2.1 Recovery of Chlorpyrifos-methyl in cabbage and soil

VS I i H 5 cabbage +3 soil

WSINZ47] Fortification ST} S = DI 1 P 1 1 2 S EPA B AN T
Additive Level Recovery RSD Recovery RSD
(mg/kg) (%) (%) (%) (%)
0.05 105 3.33 117 1.31

FH
. 0.1 98 1.18 113 3.54
BEALIR

0.5 84 7.90 97 4.12

-12 -
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FRASAMAYE. L R E o SRR

LIRLL]

(@)

(b)

()
(a) HHEFZEMARYE fhchlorpyrifos-methyl  (b) -3%%% control soil
(¢) -#EP hnfortified soil (d) +-#fsoil sample (e) Hi#5%¥ (i control cabbage
(F) H % nfortified cabbage (g) H Wi#F 4cabbage sample
E 22 FESHEHSEEEE
Fig2.2 GC chromatograms of chlorpyrdrifos-methyl

225 BESEMAHIEMNLTIE %S
PR R 0 R 18 S [ D gl 0 0 B e 32,2, R IR 4 R B
1V 43 7 7 R R R AU M/ W R0 9 I B e R B (3R2.3). BN KRR

ih £k I 1%2.3F12.4.,
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F22 RESRMERE FRRENTS

Table2.2 The residual dynamics of chlorpyrifos-methyl in cabbage and soil

" Jiti i 217K Applying one time
7 S - —
ij R IR HiE cabbage +3% soil
iRl
Thedose [T [i] - ] ]
The time VIR VIR
of Interval Rate of Rate of
. Residual Level Residual Level
~applying  (d) Degradation Degradation
applying _ (mg/kg) (mg/kg)
g ai/ha (%) (%)
1/24 5.82 — 2.12 —
1 1.10 81 1.12 47
3 0.06 99 0.26 88
2
H29H 7 0.02 99 0.07 97
14 0.002 99 0.02 99
21 0.002 99 0.006 99
1/24 2.55 — 0.61 —
0.5 1.00 61 0.42 31
3 0.08 97 0.10 84
8
H8H 5 0.06 98 0.07 89
7 0.01 99 0.02 97
14 0.005 99 0.01 98
F 23 HESEMAHIEMLTIE MRS HFSH
Table2.3 Kinetic parameter for degradation of chlorpyrifos-methyl in cabbage and soil
JsEi Ct=Cge™
F il Sample Treaments ] Togo Co K AR R Hr
g ai/ha Ty2(d) (d) (mg/kg) (1/d)
HiE 20014 720 0.4 3.0 5.300 1.5480 -0.9963
cabbage 20024 720 1.0 6.4 1.277 7.132x10* -0.9149
+1  20014F 720 1.4 9.5 1.678 4.814x10* -0.9798

soil 20024 720 1.5 10 0.526 4.582x10" -0.9878

-14 -



SRR K FMmE X

FRASAMAYE. £ F ok B o) S A KRR

—A— 20014F
——20024F
L 1 - 1 1 1 1 1 1 1 1 1 1 1 1 L .
0 2 4 6 8 10 12 14d
E2.3 REFIREERE FRHRZS L
6 - Fig2.3 Degradation curves of chlorpyrifos-methyl in cabbage
5 -
A —&— 20014F
—— 20024F
2
R
=]
1 ._'
0 2 4 6 § 10 12 14d
E2.4 BESIRME IR FRERERNAS 2k
Fig2.4 Degradation curves of chlorpyrifos-methyl in soil
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I L R, AL RE AR T b PR R A b, it 243 5 Vi A e R 90% LA |
e T3 bR R LA TR g, BRI 2 S S 14dRAEE, TR N98% L . B,
DAV AR 0Py, WAL REEME IR e T b, 2 13 RS T2 IR 2.
226 FEFHBAHEMNTIE FMRARKRESE

2001~2002F FH L 23 SUM/E H WA 1248 F 2k W mas L Wak2.4.

*24 RESHMEHEMTIR FMRAZXES
Table2.4 The residual of chlorpyrifos-methyl in cabbage and soil

‘ HiZh1ik HiZh3ik
Jiti 24 . Evg =g Applying one time Applying three times
N E S = b a5 N NN
N} ] | G H#5 cabbage  +3 Soil  HU#A cabbage 3 Soil
The dose .
The time IRRLE o o it ot
Lo CPRRAE CTERME CPWRAE T
) applying Residual Level Residual Level Residual Level Residual Level
applying ) d
gai/ha (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 0.31 0.56 0.45 0.55
450 3 0.03 0.23 0.03 0.11
200146 7 0.004 0.04 0.002 0.06
H29H 1 1.10 1.12 1.05 0.90
720 3 0.06 0.26 0.05 0.22
7 0.02 0.07 0.01 0.12
1 0.11 0.17 0.14 0.34
450 3 0.07 0.09 0.04 0.28
200247 7 0.009 0.02 0.006 0.01
H8H 1 0.31 0.30 0.26 0.24
720 3 0.08 0.10 0.05 0.27
7 0.01 0.02 0.006 0.04

TR0 &5 R it HI 31k 40% I SE 83 AL FL i, it 24 7 24 720q ai/ha, 5 Jid — it 24 B K
W3d, H g Fsk e i oh0.05mg/kg;  BESRIKT, 5% 1R A 0.006 mg/kg~0.01mg/kg. Hi
IR BUE T B sR R RS, T H S 25 RN R R TG, fE 8 Rk B
e, THARREE, (ABEAG 2 A 2 BB N, AR RN B, BRI R
2.3 111

AT E ST T IR AT WA g8 bk B R AR B A G 5 SR AR B O

-16 -



BRI X FR 18 FRASAMAYE. L R E o SRR

BEALMRAE TR L B IR AR TR B 43 i)k 2.55~5.82mg/kg (HTiED, 0.61~2.12 mg/kg
(H3. DI UCRFEAR A, LR IEMAE H A -4 )32 18143934 0.4~1.0d
(H#), 1.4~15d (18D, FMELBRTEG—RN 1% B, S22l
T E I A I LSRR P I A 8 (R A AR 2 i 2R i 4 ke, eah,
SEOKAR R T BT IL A M B AR I ) — RN . 7S, FOILEESEIE HE sk
124 0.006mg/kg~0.01mg/kg, X —HHaFF & WHORT KL & (1) F k53 ZE 04 H R VAR &
(0~0.01mg/kg) ™M, PRI AN 280 A2 T B 5 1046 1398 E (X 5k B vk b TR
b 0.12mglkg, BEAREF ) 94.3%,  [RITTAS 28 T3 HH b 39 KU 1 B B e 7

M B £ ik M 25 01 5 CACTR B i i R 25 s KR B BR ARl (B8 —48) hArfg
L5 L (1 ADIMIE 4 0.01mg/kg(1992)1%, 415 It FAO/WHO M 5 FF 5 7 28 W 78 H i E 10
MRLAE }0.1mg/kg. ZIIX—M5E, HiN400% F A0l H s b2 B A m T
4509 aifha, Jili 25X BB, e fa— Ui 25 B R R B AN /D F-3d o e KBk B PR o
T E 80.1mg/kg .

5 AIMELAS U B (0 S PR RE 75 AR e H R 35 B Bk B I R R
BV EEPVE A BB VIR . RIS &5 R T LUE 200240 H i . IR s i AR s A e
20014E (ARG, 43 A7 HG 5 82 Ji DR 2 20024F Jit 24 B 18] EE 200146 9d,  H A Sk KA Fle 4
FH, RT3 i KA AT RS T i
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F=E SREKRENEHE. LI1E FRESHELEINSHNR

ARG TR B A E 4 50-60 AFARPLIE R I — R AT S e HR, BEA X
5 FLS RGN SO R B AN AR ) N, mR . s ERN S
LAY H GRS e, SO - BUlb e BoR IE Wil 2 N T . &
2y R, REEREEE . AR . EARAITE U . A A RE S, AW B
AT 22k R B, T OAH - B IC FH BR N R 25 ) 5 i S e TR B AT IR EE Y 4
I3 M AU PR AR RIS OR B BEAL A S 7 AL 5 A LT R o (e WA 2 1K 5k B 0
B, A A0 AR (- TR I P 5 AR EA T Ml 2 (e g 19052,

R AU A — PP A B IR IR 2 A A Ll % 7R, LR B 20 AT v el R FH 1)
S RS- KOG EERT IS GC-FPD ¥4, 1M K HAOM a1l - iyt AT [l ) s R A
FffUE 7 T P L OB A /D« GC-FPD v B O i ol A T, s v, CUFR & —fP& g
2387735, ABFE AR IS M b, TR 5 6 A AE [R]— R (i A 5 A AH R O B i
(B PRI I A7 A, R il R e T AN WA it B ) s RS e T o ) 107 e dsiie i,
HAEE P AL SEI0 45, FRRE SN E, X L TP -5 7 0 AR 4 47
18 FHE A A TC i R T4 Rk, R A0 G- 2t b A 7 s e b
TR A AR I — ) PR T B

ARSCA AN AR 015 - i e 5% 125 14 A U 7 20 GC-MSD-SIM kAT H i+
Rt o B IR B SR R PR B BT, RN EAT EEARIE s IR AT SO (- B 4 A
ERERT  [AICER TR 2 BRI . SEBRFE fh A IS 2 — 28945, F D
RO I HaRE T AN IS b, SR Ok B I 1) 55 4 Py A e i T g RS R 1)
FI T o
3.1 MR AE
3.1.1 X5k
3.1.1.1 %8

H A B4 7] GC-MS 17A-QP5000 “SAH (il b AN s w4l 8 e pL;  [mlig
XIRGHL; SHZ-3 BUEIA K2 A4 2FA-TII RN L g e i as (B
3.1.1.2 iR5

[ 56 — % 2.1.3.1.1,
312 KXWAR
3.1.2.1 SEAIES T
A I&W Scientific DB-1 3114 e B 41 A 30mx0.25mmx0.25um;
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FEAEIELE . 80°C(1min) —=</mn 5 260°C (10min); s HEFEIIIEE: 280°C; GC-MSH: 13
JE: 280°C; A mi4liHe, (20mL/min); BEFEJT N AZmEERE; BEFEIE]: 2min;
R lpl.
3122 RiEnEH
FiE G . 40~350; F3AIRE (s): 0.50; HifE: 1000; ¥IYIEINE] (min):
6.00.
SER BT R: Spectrums ALIUES R (KV): 150,
FITIERE R 37 JEFRE FHIHE SIM I DL SE 25 S0 R R AIE 25 1 i 4 286, 125
MR T4 (ORI A 4 90 = T e PFTBA E5hiiE, REUE MR IE R 5
EHINIT
WHIYIEIN Al (min): 9.50 (H#), 9.00 (138
THEHTIsEE (min): 10.78 CH#), 10.61 (+35);
FOG g5 AR (mind: 1115 (H#5), 10.95 (13%)
3.1.3 EMSH
RN 7 2 Scan &, SR A SRR ZRARMERE i (2pg/mL) BTG (L
3.1 AT, H U % POk CHR: Rt dil)s, s Bakf
KRB TFREMNGE RSN EER), I L s H g e .
3.1.4 SIMJERR/E M 22 RO AL
KA FRUE 22347 8 BT IR TR X SIM T, L 0.05ug/mL.
0.1pg/mL. 0.2ug/mL HAEEFEALIEFRAERS M AR E N 22 (8] 3.1). DAUETHIAR Y FHREFRE
/

6.0 ya
6

[o] 1.5 3.0
Cone 10-1

[ 3.1 AEFIEMRHRHE 2
Fig.3.1 Standard curve of chlorpyrifos-methyl
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= X(ng)/ER, 43I LR 772 Y=4764.50+255192.86X, r=0.9965.
3.1.5 HmATALE

% % 2.1.35
32 HFRE S
3.2.1 StEBILEZHFREE

T O H AN IR S b RO SR AT HE 0 T, BN R T 5
MNTHGIN T 775 R
3.2.2 LK E

18 B L B AU AR VA (2ug/mL) I 473 77 X GC-MS-SCAN i Hi &L 251t
Bl (TIC) (& 3.2), ARJE M ol Bl b i v o 58 Ja I e F AR B s 2 AT
BRI B 7, B MIZ g 286, 125 F35 1 1F Sk HL 00 52 AR A RRAE H br i
MW, IFEFRHE S OREAT GC-MS-SIM e kil . 451K, MIZ & 286, 125
) 57 T A A PR G 2 20 0 s FEB B R AR E TR AE B A 00 251 (1B 3.3~&1 3.9) . Il s
INf, AT AR FERRAE A DA S ) SIM R B 13 B P U AR, SR AMRIE e & AR
ISF, PR A% G R ) PP R A T R AR = 8 LA b FE AR AR B . 2R, %
REAE H A5 02700 R vy, IERRVELE, T, LBaHvE, IR,
A, ffUE 25 R HER T 5E

TIC Reldan 4000259

J

—

8 1% 12 1s 1% 1 20
3.2 REBREBIFERRESFRE

Fig.3.2 Total ion current chromatogram(TIC) of chlorpyrifos-methyl standards
323 AZEEWRERER

SR 25 0 J DX R B i AT PP RE 7 R SRR, S0 1 2 IR il 11
SEBOB, BEATGC-MSIUZE o 73 %S = AN B INARE i 2B AT 8, TR, 4
R 3.1, RAEIMCREAE A = UFATIE 45 R AV EME . TS SRR 5/ H
5x10™Mg; HE FEAGA I 0.025mg/kg, 33 FEAGAS HIKJE 0.05mg/kg.
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286
125
47

79

93
109

63
ll‘ ) J|||\ L 1391 gy 14:‘ 16§|r g |“’ 210 . ;2&9 245 258 271 ) 302 3?1 337

T T T t T T T T t t T

50 100 150 200 250 ’ 300
B 3.3 FREFMRILE (m/z286,125: FE Lk 100.0 : 95.2)
Fig.3.3. El mass spectra of chlorpyrifos-methyl(m/z  286,125; abundance ratio:100.0:95.2)
% 3.1 HFEFIMEHEM IR FATINEIEER

Table3.1 Recovery of chlorpyrifos-methyl from cabbage and soil

K- NI EEvES IR AT R i

A -
Fortification £ tification Recovery Mean Recovery RSD
Samp|e Level
(mg/kg) (ng) (%) (%) (%)
. 0.05 1 98, 92, 84 91 8
i
0.1 2 111, 99, 88 99 12
Cabbage
0.5 10 133, 84, 101 106 23
0.05 1 105, 86, 94 95 10
+3E soil 0.1 2 119, 107, 97 108 10
0.5 10 125, 96, 81 101 22

19564 D1 W%
| Type & Target
Name : chlorpyrifos-nethyl

ss. Report! Help

s, i
9L 1
"] Name: chlmpynfus ethyl
Tis : SIS Herieon 2

Tine :10.939
Area 1 28419
Conc. : 0,039mg/kg

Wi Area Hhel. Int. to Target
1 286.00 JUIE R

RetTime[min)  11.128

Intensity 14045
124,95
Siope(*1000/min} 0 Lw-ﬂwﬂ"/) e 155
|

ere.nu

["lintegration Time Program

1.0

&l 3.4 REFIEEITAERR SIM a5l [E

Fig.3.4 Monitoring charts of chlorpyrifos-methyl standard solution under SIM mode
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TIC 75899941

Y T T T T T

2 14 16 18 20

JMLM)NLQ@JLM l

E 35 HEFAFEmE BT RE
Fig3.5 Cabbage CK under Scan mode

"TIC 41928092

NN Moo ]
‘ ‘ 1'2 ' 1‘4 . 116 o 1’8 I 2}0 '

E 36 tETAEREE TIRE
Fig3.6 Soil CK under Scan mode

TIC

LU
JJL M MW M M \‘w/ |

T T T T T T T ¥ T

10 12 14 16 18 20
B 3.7 HEHFmS B TFRE

Fig3.7 Cabbage sample under Scan mode
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83453397

T L T T T s T

10 12 14 16 18 20

& 3.8 L1t m BB T E

Fig3.8 Soil sample under Scan mode

iy

W b WellntboTarget
110 Jritil}

\ iy
‘ it A ]
1

(a) (b) ()
(d) (e) )

(a) H 4% control cabbage (b) H 7N fortified cabbage
(¢) HWFE N cabbage sample (d) 3221 control soil
(e) 3% fortified soil (f) T-HFE M soil sample

3.9 BESME SIM ZX TR EILE
Fig3.9 Chromatograms of chlorpyrifos-methyl under SIM mode
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324 HEMmATER
R L B3 AEEAE H W RN 38 T AN ) 1) e U 11 5k o WL 3.2
BRI 4 BN UL 4 5 (R A 73 M 43 F S B P00 T H AN 48 B i 2 2 L
I (K3.2). TR th 2 0 K]3.10813.11.
F 3.2 FEBBAEHEMNTIE FRERIES

Table3.2The residual dynamics of chlorpyrifos-methyl in cabbage and soil

217K Applying One Time

W 2y HURENE] H Wi cabbage 13 soil
2y FlE RRIE TH iR TH i 5
. PI8 5 S 3h1 % B B
I} gai/ha Interval Rate of Rate of
| Residual Level Residual Level
[H] (d) Degradation Degradation
(mg/kg) (mg/kg)
(%) (%)
1/24 3.50 — 1.10 —
0.5 1.09 69 0.78 29
1 0.30 91 0.75 32
20024E7 720 3 0.05 99 0.46 58
F8H 5 0.08 08 0.27 75
7 0.03 99 0.09 92
14 0.01 99 0.05 95
‘ C=1.4566¢ "% C=0.8701¢ 022"
AR A T : t
r=-0.9330, Tip=1.2d r=-0.9608, T,,=3d
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—&—20024FGC-MS
——20024-GC-FPD

mg/kg

0 2 4 6 8 10 12 14d
[E]3.10 RESRMAEHE FRHEaNS i
Fig3.10 Degradation curves of chlorpyrifos-methyl in cabbage

35
3 n
25 | —A— 20024EGC-MS
—8— 20024EGC-FPD
o> 2}
X
>
€15 }

0 2 4 6 8 10 12 14d
E3.11 RESIEME T IE FRHRES Lk

Fig3.11 Degradation curves of chlorpyrifos-methyl in soil
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MG A5 R T LU Y, T R 3 - B R AR, 3R AR il (i
KIGICER AR B, RS AR H A 3 EHE T 5 A 25 . RHIGC-MS
WA HOAR, D43 LR JRI e H i B A~E3E o8 1.0d; K GC-FPDEOA M1 2 3 1]
AL.2d, P BRI G o 1A 1 TR R AL B R P B AR ZE O

K I GC-MSHR F BA il 443 i HH B33 SEREAE H AN 33 1 ) A 28 5k B 1 L3R 3 .3,
#*33 FESHMEHERTIR TNELZESE
Fig.3.3 The last residual of chlorpyrifos-methyl in cabbage and soil

‘ Jiti 24 \ Jiti 245 1IK i 231k
Wiz Wk | | | |
X bl o Applying One Time Applying Three Times
i [] [A] R — — -~ -
The dose - Hiicabbage + ¥Esoil "H 4 cabbage + HEsoil
The Time IJ 1] — - - o =
of of nterval TR R PR E PR E S TR
~applying Residual Level  Residual Level  Residual Level  Residual Level
applying ) d
g ai /ha (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1 0.10 0.17 0.18 0.74
450 3 0.08 0.14 0.04 0.22
200247 7 0.04 0.11 0.02 0.07
Fl8H 1 0.30 0.75 0.24 0.94
720 3 0.05 0.46 0.05 0.75
7 0.03 0.09 0.02 0.08

MRE AT LLE H, GC-MS BB Tl A3 () 8 A & T GC-FPD SR TS
3 . (EJCIR S0 T H e 2+, 7d J5 Pl e i) B JEFE ALk B ARG,
F IR HAN S5 1 5 S o
3.2.5 FHNE DA EEI LR
3.25.1 FHiEBEMEIE LLER

FH 2 00 R T R0 A o A TV o PR S i R [ e 6 o VS A B A T i
+ 3 1415£0.05mg/kg~ 0.1mg/kgA10.5mg/kg=AN/KF-, FALFEEE =R, 435K HGC-FPD
L FGC-MS-SIMYEIEAT Abnid e B IE « SFRIIRIEN, GC-FPDYLAIGC-MS-SIMiA
SELE T T
3252 FERHE LI

GC-FPDZ AT ek H [ e AR AS MR 24 0.002 mg/kg (H ), 0.004 mg/kg (+38);
M GC-MS-SIMYE It e s tH (1) S AR i BE 4= 0.025mg/kg CH#D, 0.05mglkg (38,
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KR B ARRTF FH LB AEMK 3, GC-FPDIL I RS =T GC-MS-SIMiZ . X EE & T
RIS PEREYE K)o RIA LR PEMA S A 54, TTFPDX & At &9 AT v R I
ARt HRHwE i 5 £ P,
3.25.3 MIEF R LLER

GC-FPD 7 HEAT AL 85 S0 05 1) i P o e v =8 2 SR L ) B Besxt B R kAT
SEVE AT, AR AE 2 R FH A B B DSk LA T s M1 o X sRAE Il e i AR rh k<
(T, 2R R — 2 B . BRI RE T, BRI sl & 56t
SEPEL L AR o 1T GC-MSD-SIM JEHZ KA MS 1E24 GC Rl A, idit MS R4
Bl MU ENUNAEERIRR, SRR TR, BT B AL A YT E S bR
HE T PE AT IR R B SRR RAT LIS, R i s e e (45 kAT k. 78 GC-MS
SEVE TR, A T GC 3 B4 AT, 38 BB Bl e A3 B AT (1 7€ 1 204
0. DAL, gk TR EE AR I s YA A T K B, GC-MS AL T GC-FPD.
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FNE RESITMAYKEDR

Tt ANA HRIAR 2, 525 PR IE DR 2R (1) 5 T AN W7 b 2R A T v 2k s AR 2 e /KA
(P B S AR 258 Z AR AR 0 — A B TT 1 o 1 BRI AR IR R B I e 2
TEAKAE K ARRE ST, PPN — R R e B b 2 M — AN 2Ry, 0TIk
e KR TR IR B P R T R AR A A A T i (B,
AR NS TS R, AT T IR A0 /K IR SE v (R 7K AU e
IR PRI B AR S R P I e e PSR R = s
4.1 #RF0FE
411 RFNF &R
NEH(AR.) AmEE(AR) (60~90°C), FAIRIEAM; KX _HREMARY); &4
TEAN(AR.); ZALBI (AR TR (A.R.); B R — S8 (AR.); TR IR EI(A.R.), 1T 650°C
Y8 anlR, ZimoK, FIOEE PRI ARUERE . SRk 99%, Dow AgroSciences /A Tl
Fefit,
R(EES AU I S T
pH5: 500mL 0.1mol/L 7k — FRA A1 +226mL 0.1mol/L & A8, InZ81/K e 5 4
1L;
pH7:500mL 0.1mol/L i — Z8+291mL 0.1mol/L &5 L8, INZE /K € 28 & 1L,
pH9: 500mL 1 : 1 [¥J 0.1mol/L B’ 5 0.1mol/L 5 AL BHE & ¥+208mL 0.1mol/L &
AN, INZE K E AR 2 1L,
IR G S R F (R AR g I 28 il KR, TR &
412 EFIRE
H A Byt 22 W] GC-MS 17A-QP5000 “UHH (4 i%- il e FHAY ;. SHZ-3 BRI /K2 H
HAG; 2FA-TIRL B e ik st (Bl m K W% 559848
4.1.3 Rt
4.1.3.1 AELRE T RESIEIEK AR
Y 1000mL 2, I\ 4mLK & 2 500ug/mL ik FH IS AL IR vEI I, KAk P A
IR LIRS 2pg/mL, JERIM%E, s (BL B &HE% 6 J0; 25l E T 15, 25,
35°C AR I A Tk ge o,
4.1.3.2 A[E pH ETHEESHE/KERE
HX 1000mLZE 5, 0N 4mLIK 5k 500pg/mL FH L3 AR MR R UESS I, 23 79 pHAE K
5.0. 7.0~ 9.0 [KZZ e B 0 2ug/mLif) I IE 2 28 1000mL, DL L4
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M4 6 K, BT 25°C (frim s e ik g 570,
4.1.4 StHEEIRESHS

[ 2 =% 3.1.2.1.
415 FRIEHHEH

A5 = 3.1.2.2.

HARIDIEIRTE (min): 9.50

FRUG S HTAS T (min): 10.65;

g4 R A (mind: 11.00
4.1.6 FREMZAYESL

K AR HE - LA T . EEFE S T HERRI 7 X SIM T, LL0.05pg/mL.
0.1ug/mL. 0.2ug/mL. 0.4ug/mL. 0.6ug/mL H IEBE SEMFRHE A hr v Hh 2k (] 4.1),
DL TR Y FIHERE fE X(ng) PR TE], 759 31 B2k A1 JH /5 7% Y=4764.50+255192.86X, r=0.9965.
DL e R AT 7K T it v FE S g SE 0 0 5 o

8.0
DL 10-1

4.1 BREFIIRIRERZ
Fig 4.1 Standard curve of chlorpyrifos-methyl

4.1.7 KR EREF I AEE

I 100mLsK T 23 2 th D 2 Ak 50mLx2, kA% 2min, FEEIKAH, AIF
MR, W4E, A 1omugT ke A, ELI R,
4.1.8 KIEFYIRIIREL. £7E

FRIR0.5g Ak B¢ LIV T~ 100mLZ= K F O b TN i DASE i 2k 2 SR )
WRRISE) o A5 UL BB 25" C I TIRAR T, 15 10d 5 B 20mLss 1 23w 1
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A MEE20mLx2A 0L, PBE2min, 522 KAH, A A Bk, 2RI JE 7K Na SO,
7K, SRIE INN25%2EE3M , 1E38°C /KM ki T, FHAEAWT, FImLA ke 7,
HGC-MSIE .
42 BER5HH
421 EWRE. BEEMIHFE
4211 FERERE

MRAEARIG Ve i, A RIS A ISR 2R, 45K 4.1, RhRICREUE R 3
YCTAT I 5 45 R (0 P34

F 4.1 kP B EFIEEAY RN E R

Table 4.1 Recovery of chlorpyrifos-methyl from water

- VNI i EErES aeCilies FHR o v Al 22
" Fortification level Recovery Mean Recovery RSD
Sample
(mg/L)> (%) (%) (%)
251K 0.05 110, 95.8, 100.2 102 7.1
Distilled 0.5 98, 98.2, 100.7 98.9 15
Water 2 91.8, 86.2, 82.8 86.9 5.2

4212 FERIREEE
JIERE R EE 3 AT INGE B i 4 R0 25 R s s fir i, 45 1K 4.1
(AL 5 2R 40
4213 HFERNRYE
AT B MR 5x101 g, B UKl 0.5mglkg. JTVARIMERME . K5
95 R R I B AR 2k B AT IR SR A SRS, L] 4.2~ 4.6,
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Tic \ . ) 6815078:

g it b s o g AR U gy
5 Ay gy s |
g A N e ettt A

| | ‘ o RIS N g

12 14 16 18 20
I42$%a%ﬂh&@mu%?ml(m}ﬁhﬁﬁgaﬁﬂ>

Fig4.2 Total ion current chromatogram(TIC) of chlorpyrifos-methyl standards

TIC 196911452
|
| Vo '
T T e e e e
& 4.3 k= B4 mE Scan
Fig4.3 Water CK under Scan mode
TTe ‘ 105281863
|
€ 8 10 2 1 1) 18 o
TIC

401732342

11.0

B 4.4 KEHESEBEFRE
Fig4.4 Water sample under Scan mode
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83431

BTSNV

|

‘ - [ T415]

| o\

AN /AN | \
| ~ ./, 1] - /| ey
— [ S I/ S |
R ——— Y S— i

(d) (e) ()
(@)K F (control water)  (b)ZKAFE# N fortified water — (c)pH5
(d)pH7(25°C) (e)pH9 (HpH7(15°C)
4.5 REFMIE SIM #HX TRy EILE
Fig4.5 Chromatograms of chlorpyrifos-methyl under SIM mode

4.2.2 REFIMEKERRFE BN E
AR KA SN AT R A1l SRR -
RX+H,0—— ROH+HX
FE—EWSE N, R — AT A S N, e B AR i s

~AC/At=KA[H JCHKNCHKEIOHTTC ++vvvvrerssssernessssnnessnnessneen
AP, Kas Ko Ke23 il A R B AL S N 20 200, rpob s B3 0 Bk A I

A E, AT T IH BOH MR TG
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S S W IH A H B =KA[H T+ Kn+KB[OHT], 24 [ AR ARG, AEDE M I
(CIEVIPSCS | OO w2 YEIVATE /31 S S Y NE S THEE
SACTGEEIKC +vevererererene ittt (2)

B 2) A

A KK R T L, CoRAIIVIIRIRIE, CONtIN ZIAR 25 [FIK
Xt (3) A A -

INCi=-KtHINCp v (4)
KEZINCo/Cpvvvrevserrseressesesesissi st (5)

AR LKA 50%, RIC=1/2 Coltt, Frfg I TAIFR A K EF R, UT1ko:
T12=IN2/K=0.693/K «+vvevvevrsrenieiiniii (6)

HKAEL ] AT R AR 24 7K A 99% T 5 11 v ] to 09 o
(6D Ul B oo 5 7K M S N 3 5 Bk e S b, T S5 AR T URIR FETE Ok o A
BT AT RN A B, A3 3R] . AR, A 7K AN TR B 45 1F T 1k
KTips togefltie W3R 4.2~3K 4.5,
F 4.2 BEFMEARIRE FAIKHR

Table4.2 Hydrolysis of chlorpyrifos-methyl at various temperatures

KR 1] el I 1) 15°C 25°C 35°C
Interval (pH7.0) (pH7.0) (pH7.0)
Oh 2.00 2.00 2.00
5h 1.83 1.75 1.50
1d 1.67 1.40 1.32
3d 1.54 1.27 0.76
6d 1.39 1.15 0.51
10d 1.27 0.95 0.15
20d 0.91 0.28 0.01
30d 0.74 0.17 —
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< 4.3 BHESIMRIEAE KK Ry 7K 7

Table4.3 Hydrolysis of chlorpyrifos-methyl in different aqueous solution

EBURF: [A] g I [A] pH5.0 pH7.0 pH9.0
Interval (25°C) (25C) (25C)

Oh 2.00 2.00 2.00

5h 1.92 1.77 1.58

1d 1.83 1.40 0.90

3d 1.56 1.27 0.43

6d 1.33 1.15 0.21

10d 1.14 0.95 0.03
20d 0.91 0.28 0.001

30d 0.51 0.17 —

R 44 RESHEBELRRRE FKBHHNNFSH

Table4.4 Kinetic parameter for Hydrolysis of chlorpyrifos-methyl at various temperatures

KA i N C=Coe™
- 3 1 t0.99 0 o

Aqgueous Temperature R r

_ ) Ty (D (d ¢, (mg/L) k (1/d)
Solution QD)

15 22.3 1475 1.7771 -0.0311 -0.9827
pH7.0 25 8.6 56.7 1.7689 -0.0810 -0.9871
35 2.7 179 1.8318 -0.2562 -0.9969

% 4.5 RESEERR KK KB T FESH

Table4.5 Kinetic parameter for Hydrolysis of chlorpyrifos-methylin different aqueous solution

IKAR TELFE N C=Coe™

-~ 3 1 t0.99 0 o
Aqgueous Temperature R R r

. c Ty () (D) ¢y (mg/L) k (1/d)

Solution Qo)
pH5.0 16.5 109.1 1.8681 -0.0421 -0.9871
pH7.0 25 8.6 56.7 1.7689 -0.0810 -0.9871
pH9.0 1.9 12.3 1.5888 -0.3731 -0.9972

FR L5 A0 [R) R« ANERAR, A KRS ASERREE P R b2 WK 4.7
1438,
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pH7.0

2.00
1.80
1.60
1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00

Residual Concentration(mg/L)

Time(d)

47 RESMBEARIRE (F— pH ZHiaK) PrIMEmEL
Fig4.7 Degradation curve of chlorpyrifos-methyl at various temperatures
(in same pH buffer solution)
T=25C

2.00
1.80
1.60
1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00 ‘ . —A ‘ |

0 5 10 15 20 25 30

Time(d)

Residual Concentration(mg/L)

& 4.8 RAEFIEMMAREKIK (25°C) Hr P& R h 2

Fig4.8 Degradation curve of chlorpyrifos-methyl in various aqueous solution at 25°C
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4.2.3 mE. pH{EX B EF LMK ARE RS0
AR S I B2 5 e s 48 58 2R IR B 46 JE 2 i Arrhenius 2256 2354,
InK=-E/RT+InA
X, E: RMAEIGRE (J/moD)
R: A4 (8.314 J/mol.1/K)
T: ZXNRE (KD
A: BIRIN T, A H L
K A6, R AT I T HEERESEIRAE [R] WL . ANFIZKAE, KA AR EE
A8 P T3 3R P 1 AR SK I I RITK 7 P o4l A8 B /T
4.6 FEFIMEREIRE PREMERY INK 0 1/T
Table4.6 InK and 1/T for hydrolysis of chlorpyrifos-methyl at various temperatures

TKAAR
pH7.0
Agueous Solution
W o 15 25 35
UT (x10°®) 3.47 3.36 3.25
InK -3.4705 -2.5133 -1.3618

* 47 RESIIBERREKAEPFERER InK F1 1T
Table4.7 InK and 1/T for hydrolysis of chlorpyrifos-methyl in different aqueous solution

IKAK
pH5.0 pH7.0 pH9.0
Agueous Solution
WAL ) 25
UT (x10™) 3.36 3.36 3.36
InK -3.1678 -2.5133 -0.9859

M 4.2 F 4.3 WA, WEEERT pH {E I IR EEAEMUK G Re e, FH LR AR R
PEFI R PELAE T A AR E, Wil (25°C) F, pH5.0 I, 3% 16.5d, pH7.0 I, M
o 8.6d; {H AL FHIEFEIEMEAERIME AT W S BAi#t, 7 25°C, pH10.0 I, JLF-32 3175 1.9d,
L, P FR AR A BRI A Fp P KRB b e e I AR, HLAEZE IR pH A8 i/ -

HH S 25 UM [ /K AR R B I S T R k. 76 pH7.0 ', 15°CHI 25°CHY, HIJEH
HEMR )L TE ) 93 591k 22.3d 1 8.6d; 1f£E 35°CHF, Wk 2.7d.

MARGE 45 FnT 5, BEA IR B TE s A B 3 0, R R AR K s R R Ak
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RKAA pH 1R 52 M EEAR G K — 26,
4.2.4 BREFIEMEHIKERF)

IKAR T AU 4 5 K i 25 GC-MS17A-QP5000 il &4 TIC & (1K 4.9) FlJs
WE (B 4.100. TIC B, g A S FISEESRIR KR =) (3, 5, 6-—%(-2-F2KEnk
gD, U B Oy HIEEE AL

| TIC 225645343

1's 18 f 2o

120024118

E 49 KEFMESFRE (El ZET) (AKES~Y), BREEFEE)
Fig4.9 Total ion current chromatogram(TIC) of hydrolysis product ,
obtained under EI condition (A:hydrolysis product, B:chlorpyrifos-methyl)

SEEmm e

37 107

| |
47 9_8 .

| | [ 134
29 | 62 | [ |

SN | O 1 — 11 |-_,LI_L'____ 1118 S ||| E—— |11 E—
20 40 60 80 100 120 140 160 180 200

[El 4.10 KEEF=4) A BYRILE
Fig4.10 EI mass spectra of hydrolysis products A

4.3 18

AT LB T B AL KA 14T 2 o P L B SRR AERE S 4511 B KA B b
WFFTEAT AR HE g JE ML K (10 2R IR 2 AP IR Al JEE AT/ A JEE S A 3% o 3k
BEPEIRAE RS MR IEAT R MK IA B AR RS e s (B MCEIEIRE, HOKMRE I A,
I, R RAGAE B RIS, TS UK AR B S o AEBRPE SR AF T, HE R SR K i
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MR, 15 W] g SRR AR A T B K AR R, KRS 3 SR ) T 2B AT 2
L EE AL E KA Y0 3, 5, 6-=5-2-FRAEmtne, S WHE KRR GE, Pl
WFIT AR BRE R SEMRAE I E S A B IS e Vi, JEFE 508 3, 5, 6-—fl-2-Fadkntne
(12 AL LS O
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& R

K GC-FPD Jy il T FH AL #E S0 MR AT H WA 338 b0k i =, b i WA T 70 H i
3 sk R sh#& . Wit 7209 ailha [ 40% H B2 200 FL,  PAERIG 45 R W H A
FIREGUTRA Oy 2.55~5.82 mg/kg, “VIEIh 0.4~1.0d, JitiZh 3d J5 i AR AL 90% LA
by B R REATOR RN 0.61~1.22 mg/kg, “EEREMIN 1.4~1.5d, HiiEZy)5 5 14d K
FE, THfRZIE2] 98%LL |,

F it 25 7209 ai/ha, it 3 ¥k 40% H L EE AR LA T F R EG I, fe e IR
Jiti 24 8 R 3d, H B KA B Bk 0.05 mg/kgs SR 7d, H% B & A 0.006 mg/kg~0.01
ma/kg, H W b &k B S 2 B R W] A O AE 3 AR R
RGNS, (AR 2y A2 B D, AR I B, WA BN DI,
S 0 1B v H W S0 7 AN 2 50 W R0 - 4908 g g, R BRAL T 1R 1 Ol
NRZAEN.

KM GC-MS Ll | I AEFE PR /e T M+ Bk B sha. 4R 5 RH
GC-FPD iR 45 REEAW) & o A T ER I 25 T B3 2= 5%, ikl
o R B e A BEIHE AL A S B3 0 R H B O P B Rk Y B R Sk

TR sE GC-FPD, it/& GC-MS [WilllsE Jyidk, #80 H R0 1438 b P L Bg 0! 1) 5% B
BT IR HEAL BE 5 T IR, 5L GC-MS 79k IE A T4k B o A e i A

HH L B3 AU R R IR B A S Rl RS R R D). R ZECH WIBEAR 25 —FF,
CAEBE KRGS o R, T P PR R P P KR B R AR LA AR e » 25 C LA T,
H IR LAY pH5.0. pH7.0. pH9.0 I 22y B -2 191 3 il 4 16.5d. 8.6d. 1.9d.
KIS Rl P AR S e e PR AR I — A TR LR 35, LR Bt A ol 5 ) T s . )
i GC-MS W32 HAME T H L B3 0011 = L R =40y 3,5,6- — S-2-FR FEILEIE o

AR F RS 23 A0 1) R B S 5 I, 2 O B A0 H 0 RT3 B 5k B B A )
DM AR B EEE, il 40% FIE s AE g FL /e H s Btz s AZE S T 4509 ailha,
RN ELE IS 3 Ik, B fa— It 2 PR ARIBE AN > T 3d, B KPR B B MRL 2
W 0.1mg/kg.
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