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1.1 XA EME 3 FRGFRER KRB 100 pwe/mL) BIBCH] . HEFIFREL0. 010 0 g R ZHR1EM
(Chem. Service) , FIJEA T BEARIEHEEEE] 100 ml, FRME 2., A ILAIZNE(0. 5 mol/L) s i
AW (AFRECN 2.5% ). Agilent 8453 5840-R] WA G ETE (A THIRAE T FE T AR ) .

1.2 ZHhiAE BR—EEMNAIBERZAT 1 em AT, 1A 0. 12 mL SRR, FNMAZ

WK B ERFN 2.8 mL. FFEb@ILE T 313 K 0.10
EIEAY H IR FP R 3 min JEAVES J1 2423 . FT
(HEZ1L). EBRBRSGSIERPAREORRFT < PT
G, BIA 0. 12 mL AAULHERA AR £ oo
AKCEAR2.49 mL) , A HLEIE T AR P RE 3 PTM
3 min 5, HAIA 0.31 mL AL EB R (BIAR T
2.8 mL), FFURTHE IR sh S 2. HH 0. 00 .
KAEER 350 ~450 nm, PR EFE A 1 nm, BF[E][E] 350 A‘}‘I’l‘; 450
Iﬁ(At)j‘j 0.5, BRI TE] g 300 5. BEA R AE Fig.1 Spectra of parathion, methyl-parathion
PRI SRS T AT, SRAEHNBRZS F1S I 4L and fenitrothion
I EE AW 1By IR i &/ p o= p(PT) =p(PTM) =p(FT) =1.786 pg/mL,
3 P 25 MR IS 3 K Bl 2 i 2 43 5 LI 1 1=300 s, T=313 K, w(H,0,) =0.28%,
ME 2, ATWEfTRBOEE LT XS, EEM w(NaOH) =2.41 x 10 % mol/L.
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No. 6 BLARFE ., $ARE-REF A F oK ERF NN E =205 IR 1049

ML S TR B BB BRI L PR 0. 21 ~ 0.10
3.93 g/ mL, 1 H 3 X B W RN R I AR W 34 B
0.21 ~4. 64 pug/mL. 3
2 BRI £ oo
2.1 REAIEZHES BERATEER, A 3
S R I DR 3 0 8 A3 (P T2 B
MM 5 52 SR A A, L S A S AR R A o v 0. 00 - '
P ) HOO ™ 67 55T T 0 OBl 5L - T e S ‘ e
/ﬁﬁ, Rl S A SR A MU AR i 8 AL DR LR S Fig.2 Plot of absorbance vs. time for parathion,
PORIE S NS methyl-parathion and fenitrothion
W T 54 450 T 1Y 22 S0 A 5 o % Absorbances were measured at 400 nm. Experimental
Z:EJ. id m Efﬂﬂ[ﬂ: . conditions are the same as in Fig. 1.
S S
CH,O ||7 N - C,H;0 ||7 N\
CH30>P OQNOZ + HOO - 0>P OOH + HOQNOZ
AESZIAR YA — R oh J122 A A = a, + Table 1 Kinetic rate constants of the pesticides
ayexp( —kt) , HHAE A Rk 78 T 28 Pesticides Kinetic rate constant/s 1
B, FAG THEASMHER TR (R ). K Parathion 0.007 8
1AL, P 7 A AR B ) o thion o

LN, A0 1. 35.
2.2 REW®E CHEEAEIRET, EDE B, G R A WA R N FE AR SE 4 I XA
B SN TR A N G M. WA TR T, RN SRR, X ol ) SR ERE R R i R R A
TR ML Al 1) W O B AR DR R AR, WG BRI N IR B2 313 K.

2.3 ARt A EREREE LI T REBITE 2.68 x 1077 ~2.41 x 107 mol/L ¥RJE
T IR B 53 Bl 12 RONE e, 25 kR, B R AR BN B B R, RO R, R A
WK, 7E2.41 x 10 mol/L B GEE#E T V-2, SOk I T30 56, SCge g e R, W &b E
W I IR 2 fift Sy A AR 8 RBUE W REL, ARSLIk Bt AL ST R 0. 28% .

2.4 FHRMAAF R ERENLEYFERE AN 1. 786 we/mL B, S2HXF 28 % 6 F 09 Hg A 250
77 THRME , FEARNTIRZE £5% RN IIESS Rk 2. MR 2 AT, KTyl T WA
WL F LM, AN % R A (HOO ) b o, PRt 2 b A e A eV L it 7 B B 9 05 6 e o )
TE SR P AR R B R R AT 4 S EE 335 FH 320 nm &b, XHZARZR AN T4 A/,

Table 2 Effect of foreign species in the determination of a three compound mixtures

Foreign species Tolerated ratio( % )
Zineb, maneb, ziram, captan, folpet, captafol 100
Ethion, phoxim, acephate, triazophos, propoxur, isoprocarb, aldicarb, oxamyl >50
Isocarbophos 25
Chlorpyrifos, carbaryl 20

2.5 ARE&ENE  RHIEZEIFL(4)7, Bl 16 IR AR IEAER, #57 CLS, PLS Ml PCR f#fT
FERY | HETTINAS 13 AURANREER AW sh Sy 24808, BInT W s X el . B XA LA SR SRR A R
YRR, WK 3 nIEH], PLS il PCR H45 B IFRE5S, 0 CLS 3822, EEHF CLS {\GE A T
AL IR R, (AR R INAEAL, FIE CLS LA Bl a5 5. Mk, PLS Hl PCR X4 Al
PE2E A Z2 AT DU 058 1) e AT
3 EEREMMNE

3 RAE 20 mL B E T A RAK LKA B K22 K , £ A 100 wg/ mL FXTEREE | H %L
XTBREFI A SR 2 mL, 398)5 5 T 100 mL HEHIE T, BHINA 0.6 ¢ EALAIHI 20 mL — & H k.,
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Table 3 Prediction results for organophosphorus pesticides validation samples
by different chemometrics methods( pg/mL)

CLS PLS* PCR*
Parameter
PT PTM FT PT PTM FT PT PTM FT
Recovery (% ) 90. 2 95.4 116 101. 00 96. 4 105. 00 101. 00 100. 00 106. 00
RPE(% ) 4.59 17.3 13.2 5.24 9.20 6.12 5.76 8.41 6.47
RPE; (% ) 15.3 8.24 7.82

# The number of factors used for PLS and PCR are 4 and 7, respectively.
=% 30 min JGHAT4E. FEA 10 mL Z& P EE ARNIKR. 4 3 AEBPANAEEIE, ARXRT
JE B E 2 2 10 mL. F2H 200 wL W T He @I, 4% 1.2 528y i ge A il g . I 558 1 32k
A3 EE (PCR) BEHATHENT, X s . F X ml AR R B Y (RT3 535018 88 % ~91% , 85% ~89% Fil
88% ~92% , Horp F LSRR Y [l R mg /0N, H: 3 B DR AT REAE T SN B 5 R AR B 2 (B 7 B )
2525 SRR /INFIZS Zy iy A 1 2 T 3.
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Simultaneous Kinetic-spectrophotometric Determination
of Three Organophosphorus Pesticides with
Multivariate Calibration Methods

NI Yong-Nian~ , CAO Dong-Xia
( Department of Chemistry, Nanchang University, Nanchang 330047, China)

Abstract A kinetic-spectrophotometric method for the determination of parathion, methyl-parathion and feni-
trothion was developed. It was based on the kinetic reaction of these compounds with H, 0, in alkaline medi-
um. Under the optimal conditions, quantitative analysis for each compound in mixtures was investigated with
the aid of multivariate calibration methods. The proposed method was applied to several water samples spiked
with known amounts of the pesticides with satisfactory results.
Keywords Kinetics; Multivariate calibration; Parathion; Methyl-parathion; Fenitrothion
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