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Abstract

A stability of standard Organophosphorus 11 compounds including Dimethoate,
Diazinon, Parathion-methyl, Pirimiphos-methyl, Chlorpyrifos, Pirimiphos-ethyl, Methidathion,
Profenofos, Ethion, Triazophos and EPN by using Gas. Chromatograph (GC-FPD) was studied.
Experiment 1 studied the stability of the group Organophosphorus expiration dates vary. Found
that the standard of primary certain that expire over 4 years, with the % RPD > 10 as
Dimethoate, Pirimiphos-ethyl, Profenofos, Ethion and Triazophos.The % RPD of Diazinon,
Parathion-methyl, Pirimiphos-methyl, Chlorpyrifos, Methidathion EPN were founded less than 10

percentage. Experiment 2 intermediate standard solution stability of the storage period of 6

months period of storage temperature -20 °C has been studied. The result shown that the



Intermediate solution and the working standard Solution were % Relative response compared

> 90, it are still performance for the term prescribed. Experiment 3 the stability of working
standard solution with storage at -20 °C and 25 °C were compared by testing every week.
Found that a temperature of -20 © C has %RPD < 10 and Various types of stability (ISO 13528)

< 0.012. But at 25 © C were found %RPD < 10 and Various types of stability (ISO 13528) > 0.012

as Methidathion, Triazophos, Dimethoate and Profenofos .
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N13ANWIANNALHT (Stability) suaqmimmgmmjuaa%m‘lw\laa%la%’a 11 ¥Ha Dimethoate,
Diazinon, Parathion-methyl, Pirimiphos-methyl, Chlorpyrifos, Pirimiphos-ethyl, Methidathion,
Profenofos, Ethion, Triazophos taz EPN lngldinatia Gas Chromatograph (GC-FPD) Msnaaesd 1
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Primary ﬁﬁi’uwmmqmmd’l 4 YA %RPD >10 LU Dimethoate, Pirimiphos-ethyl, Profenofos,
Ethion WLae Triazophos @7 Diazinon, Parathion-methyl, Pirimiphos-methyl, Chlorpyrifos,

Methidathion kag EPN & %RPD <10 n157aasd 2 ANWIAINAIAIU8Y intermediate standard

solution MiszezriaInNIsiuinw 6 weu neldaamall -20°C WuI@15UIMTFIU intermediate
standard solution &A1 %Relative response compared >90 A4tiu intermediate standardiiAnuAg
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AIMNTLHLLIANUINAIT 6 LABDU NITNAABIN 3 LUTBULNBUAINUAIAIVBY working standard solution %

angf -20 °C waz 25 °C Tuszeznamaiuinwauds 4 Uansifl wuinfigamadl -20 °C working
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standard 1s 11 %l flA1 %RPD < 10 way Various types of stability (15O 13528) < 0.012 wiil

gamadl 25 °C fnavinliansuinsgIuuelinda %RPD = 10 wag Various types of stability (ISO

13528) > 0.012 laun Methidathion, Triazophos, Dimethoate Wag Profenofos
6. AU

nsisySsmsaaeuansivandsluinuaznalifiudssndulifuslnaldsuiteyaiiosyiiiu
anudedlunisuiion dlifinsenaaeuaudinuesiiavdeensmnefusinsgn meldasad n1s
Fuiienandndes fUAnuvan GAP uazmslinzvimansivanmsluinuaswaldifeliguilnaife
anusiule FBaFengimansivandesmdeutigediundannanmeiauaznsiesginiiag

o

UpulazduniananngIAIveEsuIn SN muesesdaldndlsena dninetaans

¥ [ @ v c{' a (@] =2 a v Y o d' U

AawinsuInwIasunsgIuounail -20°C foungivissnudenmuanssylulususes luns
wignarsunsgulieglusuansazarslunsazassldUuinuaisuins grutosuin agdesiinisseyiy
wune1graIaInAvinnseseulaevesUfUAnsiluaudmun 1 U dnianisidessaisazaisunnsgiu

\Uu intermediate solution f818n1314 6 1iew wag Working solution ie1en1sld 1 weu vilndes



WIHUATALAIUUINTFIY intermediate solution kag Working solution #a1eA3a vinlvdaisazany
WnsgIuAnLeegiinUsiannTy Tuanamelsulatinisinn1sAIuANANN INUDIANTALAIBHINSTFIUT
ARIINNITHTEUT 2 AFILAETNINITUT B UM A ULANANYRIENTUIATT I NN Insiuans

WINTFIUTNUABY JANIVUIEVDINITANYIAUAWIVEIATUIRIFIUNGRRDIN TN aneSaiaidu

o

gudumnugndesesnisimuneignisldnuvesasazasunsguiviigauuas dudiuniavesssuy

AIUANANNINYBINBIUS URNTS

7.35A1:5un5
6
- gunTl
. ] ¢ Y] A dao PN W
1. @150195574 primary ngueasnluneanasa 11 via NHTurune1gNuaneeiy
(MANUINANTIN 1)
2. a15.adl lawn Ethyl acetate PR grade
3. wi3psdiluesujuing lawn isestennuasiden 5 Aumni
4. w3pauidluresufusinis laun volumetric flask vun 5, 10 Hadans
5. LAT9LBNTIINATIZY WAALASUIANTIN IR TATA FPD (Flame Photometric Detector)
aa
35n15
1938UaN38aN81INIFIY
1.1 W38l Stock Standard Solution
Feansunsgiueesnilurleanada w1 0.01 n3u ldluvinusuins 10 Taddns Uy
U3u1m398 Ethyl acetate PR grade Titia?n 9la ansazanennnsgiu aAuudy 1,000 ppm
1.2 W38 Intermediate Standard Solution
nansara1eunsglute 1.1 aaun 0.25 fadans ldluvind3unes 5 faddns Usu

U3u1m398 Ethyl acetate PR grade 196930 92la ansazaneninsgIumududy 50 ppm

1.3 w383 Working Standard Solution



nasara1eunsglute 1.2 aaun 0.02 faddns ldluvind3ues 5 faddns Usu
U3u19398 Ethyl acetate PR grade Tita?n 9le ansazateunnsgiumududu 0.2 ppm
2. Fnwianuasivesasnsunguesinlureansda 11 vilafiiunuaenguansisiu
3. Anw1ANALHIYEY Intemal Standard Solution fiszazaIMaAvInw 6 Loy
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4. Ainw1AUAIFITEY Working Standard Aisseziiattunisiiusnwsiegauis 1 ieunigaumgil -20 °C

Y

way 25 °C

5. MSATITIATIZRFIELATE GC-FPD
anmze3es  GC-FPD
Column DB-5
Inject mode splitless
Oven : initial Temp. 100 °C hold 1 min , 20 °C/min to 200°C, hold 5 min,

15 °C/min to 250 °Chold 10 min

Run Time 24.33 min

6. NSATUIN
6.1 %RPD (Relative percent difference)

%RPD = area @151053 Ul - area a15UIMIFIULAT x 100

(area @150 MUY + area A1TUATFIUAN)/2
6.2 Horwitz Equation
RSDp = 2(1-0.5l080)
C = fractional concentration
F0E19NTAUIN
Mean = 0.2 mg/kg

C = 0.0000002



logC = -6.698970004
0.5logC =-3.349
1-0.5logC = 4.349
2(1-0.5l0gC) = 20.385
%RSDp = SDp x 100/mean
SDp = RSDp x mean/100
SDp = 0.041
0.3SDp = 0.012
SD = 0.012
mean-25D = 0.175
mean+2SD = 0.224
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1) AnwiAuARIveIaTInTgIuNqueasN luneanesa 11 viln NETunuADIgNLANAIIIY
AaWAYU 2003-2015 INHANITNAADI NUINEITUINTUALAT %RPD>10 (NIAKNUINAITIGN 2) LU

Dimethoate, Pirimiphos-methyl, Pirimiphos-ethyl, Profenofos, , Ethion lLag Triazophos

2) ANw1AUAIIVDY Intermediate Standard Solution fszeziaINITNUSNY 6 Wou neld
gaunll -20°C Tnpvinsmegeuyniow wuinluseezian 6 waullen % Relative response compare

WInNNd1Sea 90 WAAIINAITUIATIIU Intermediate solution MmIeUAILALABUIIUIAY 2556 Al

Usgdninmmilounsinsey ansuInsgiu Intermediate solution sl (NANWINANTIN 3)

3) finw1AuAIFIUBs Working Standard Solution fisgagiiaimsiiusnwn 4 dUast nels



gaumndl -20 °C nuasunsgIunaueeinilureaneda 11 via IA1 %RPD Uosnitsesas 10 wagi
@df  Various types of stability (ISO 13528l 011115 NOEUTUNANITNAADY WUT UA1TDEN1N

W30 0.35Dp, (0.3SDp = 0.012) Aetun1siwsEa Working Standard Solution n1stiiusnwiniela

gaunndl -20 °C fiszeziia1n1sldauuinndd 4 dUanv (MARWINANTIN 4)

4) finw1AI1LAIRII89 Working Standard Solution N15gegiia1n1sinusnwl 4 daw aela

gl 25 °C wuina15u1n§IU Methidathion, Triazophos, Dimethoate Wa¥ Profenofos #1
%RPD 11nNN31308ag 10 kay LUA1 Various types of stability (ISO 13528) fiA1u1nn31 0.3SDp,
(0.35Dp = 0.012) fsifugumadifldluninfvinwmansinasgulusuresasasansdnarinlinnun
Y9E1 311953 INUNTedlsrezattunsidauanas 1w Methidathion wag Triazophos He1ynisly
U 1 §Un1% Dimethoate #81gn151497u 2 §Un14 Profenofos He18n15k4a11u 3 dUa9 du
Parathion-methyl, Pirimiphos-methyl, Chlorpyrifos, Pirimiphos-ethyl, Ethion, wag EPN ﬁm&gmﬂ%
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1.MsAnwIANLANIveaTIInIgIunguosinlureanada 11 vila nudansuinsgruiidu
Primary mwﬁmﬁﬁﬁmmmqmmdw 5 YHA1 %RPD >10 L9u Profenofos, Triazophos, Dimethoate,
Pirimiphos-methyl, Pirimiphos-ethyl, waz Ethion lidmAsiiunly @21 Diazinon, Parathion-methyl,
Pirimiphos-methyl, Chlorpyrifos, Methidathion wag EPN & %RPD <10 8199ziln1sunduuiltuasy
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2. AN®IAUAIAIVEY intermediate standard solution N1S¥aIANITAUSAE 6 oy neld
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fansliuszAnsnmmiloun1snsEY @15UM531U Intermediate solution Tyl

3.Anw1AuALFaIves working standard solution Miszezriatlunisiiusnwa dUani Neamal

-20 °C wuasunsgunlawisulu Working Standard Solution fiszeznisiiusnwinazldanulagy
gansusEansnmvesansu1nsguly luidiv 1 wew nenisunenadd  Various types of stability (ISO

Y

13528) way %RPD wUszanananuliiinnuuanansiusg1siitedfgy

4.@nw1AI1UAIFIVEY Working Standard Solution fiszeziianlunisiusned dUnidi 4
gaunndl 25 °C WU11@1901M 551U Methidathion, Triazophos, Dimethoate wa# Profenofos {f1
%RPD 11nNN31598az 10 hay LA Various types of stability (SO 13528) fiA1u1nn71 0.3SDp,

(0.35Dp = 0.012) wu Methidathion wag Triazophos #e18n151491u 1 a9 Dimethoate f81gn1s



a1 2 a9t Profenofos Ha1gn19l991u 3 dUn% d1uParathion-methyl, Pirimiphos-methyl,

Chlorpyrifos, Pirimiphos-ethyl, Ethion, ag EPN #a1en15ldauunnnii 4 §Uanv
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Batch compound Trade name EXP. Date LOT No. %purity
A dimethoate Dr.Ehrenstorfer 2007 20711 99.5
B dimethoate Dr.Ehrenstorfer 2010 60725 99.0
C dimethoate Dr.Ehrenstorfer 2014 00930 98.5
A diazinon CHEM SERVICE 2003 241-49B 99.5
B diazinon Dr.Ehrenstorfer 2006 30612 97.5




C diazinon Dr.Ehrenstorfer 2014 90907 955
A parathion-m Accustandard 2007 102400MT-AC 98.1
B parathion-m Dr.Ehrenstorfer 2008 20920 98.5
C parathion-m Dr.Ehrenstorfer 2013 90908 98.5
A pirimiphos-m CHEM SERVICE 2003 241-128A 99.5
B pirimiphos-m Dr.Ehrenstorfer 2007 30115 99.0
C pirimiphos-m Dr.Ehrenstorfer 2014 01011 99.5
A chlorpyrifos CHEM SERVICE 2004 241-548 99.5
B chlorpyrifos Dr.Ehrenstorfer 2006 20308 98.5
C chlorpyrifos Dr.Ehrenstorfer 2015 10307 98.0
B pirimiphos-e Dr.Ehrenstorfer 2009 50518 98.5
C pirimiphos-e Dr.Ehrenstorfer 2015 00617 98.5
A methidathion CHEM SERVICE 2003 229-100B 99.1
B methidathion Dr.Ehrenstorfer 2008 31007 98.2
C methidathion Dr.Ehrenstorfer 2015 91118 98.5
A profenofos Accustandard 2005 010302-LB-AC 95.6
B profenofos Dr.Ehrenstorfer 2010 60317 98.0
C profenofos Dr.Ehrenstorfer 2014 00413 92.0
A ethion Dr.Ehrenstorfer 2006 20611 96.0
B ethion Dr.Ehrenstorfer 2009 50523 96.5
C ethion Dr.Ehrenstorfer 2014 10830 98.8
B triazophos Accustandard 2007 502004MT-AC 97.6
C triazophos Dr.Ehrenstorfer 2013 91105 81.0
A EPN Dr.Ehrenstorfer 2006 10724 95.0
B EPN Dr.Ehrenstorfer 2010 60720 98.5
C EPN Dr.Ehrenstorfer 2013 01222 99.0
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compound

BATCH

EXP. Date

concentration

(ppm)

of mean

%RPD | concluded




Dimethoate C 2014 0.200
B 2010 0.185 8 Stable
A 2007 0.176 13 Not
Diazinon C 2014 0.200
B 2006 0.210 2 Stable
A 2003 0.196 5 Stable
Parathion
C 2013 0.200
methyl
2008 0.207 1 Stable
A 2007 0.192 a4 Stable
Pirimiphos
C 2014 0.200
methyl
B 2007 0.222 5 Stable
A 2003 0.210 11 Not
Chlorpyrifos C 2015 0.200
B 2006 0.212 1 Stable
C 2004 0.197 6 Stable
Pirimiphos ethyl C 2015 0.200
B 2009 0.223 11 Not
Methidathion C 2015 0.200
B 2008 0.209 1 Stable
A 2004 0.198 a4 Stable
Profenofos C 2014 0.200
B 2010 0.178 12 Not
A 2005 0.104 63 Not
Ethion C 2014 0.200
B 2009 0.207 4 Stable
A 2006 0.180 11 Not
Triazophos C 2013 0.200
B 2007 0.163 21 Not
EPN C 2013 0.200
B 2010 0.204 0 Stable
A 2006 0.200 2 Stable

WNYWR : %RPD < 10  (DG-SANGO,2013)




13297 3 wAA9 % RPD 91nN1skUTeuiiey area Ya9ansunnsgIunguoasniluneanssa 11 vin

szEzIaIN1sAUsNY 6 Weu neldaamall -20°C

Relative response compared with t=0 (%) Final concluded
Compound
t=1 months | t=2 months | t=3 months | t=4 months | t=5 months | t=6 months stability

Dimethoate 100 98 97 98 96 94 2 6 months
Diazinon 99 98 99 100 98 99 2 6 months
Parathion-methyl 100 98 99 97 98 98 = 6 months
Pirimiphos-methyl 99 98 100 100 98 100 > 6 months
Chlorpyrifos 100 99 100 100 98 99 > 6 months
Pirimiphos-ethyl 100 99 99 100 98 99 > 6 months
Methidathion 100 98 100 100 96 95 > 6 months
Profenofos 100 99 99 99 95 96 2 6 months
Ethion 100 97 100 98 97 97 = 6 months
Triazophos 100 100 100 98 93 99 2 6 months
EPN 100 98 100 98 96 99 = 6 months

nuELnn  %Relative respound compare = 90

AITNT 4 LERIN1TANYIAIINAIFITO Working Standard szgghaIMsiiusne 4 dUasi neld

aamadl -20°C

Final
t=1 weeks t=2 weeks t=3 weeks t=4 weeks
Compound concluded
%RPD | 15013528 | %RPD | 1SO13528 | %RPD | 1SO13528 | %RPD | 1SO13528 | Stability

Dimethoate 0 0.001 0 0.000 3 0.007 4 0.009 > 4 weeks
Diazinon 0 0.001 0 0.000 0 0.001 2 0.003 > 4 weeks
Parathion-m 4 0.009 0 0.000 6 0.012 1 0.003 > 4 weeks
Pirimiphos-m 4 0.008 0 0.000 2 0.004 6 0.011 > 4 weeks
Chlorpyrifos 1 0.001 0 0.000 1 0.001 0 0.001 > 4 weeks
Pirimiphos-e 1 0.001 0 0.000 2 0.003 1 0.001 > 4 weeks
Methidathion 2 0.004 0 0.000 4 0.008 4 0.008 > 4 weeks
Profenofos 3 0.007 0 0.000 1 0.002 5 0.009 > 4 weeks
Ethion 6 0.012 0 0.000 0 0.001 6 0.012 > 4 weeks
Triazophos 1 0.003 0 0.000 1 0.001 3 0.006 > 4 weeks
EPN 3 0.005 0 0.000 4 0.009 2 0.003 > 4 weeks

NUELAR ISO 13528 £ 0.3SDp, (0.3SDp = 0.012)

%RPD =< 10




AN 5 WERINISANYIANUAIIIVEIWorking Standardszegiiannisiiusne 4 &asi nnela

gaungil 25°C

Final
t=1 weeks t=2 weeks t=3 weeks t=4 weeks
Compound concluded
%RPD | 1SO13528 | %RPD | 1SO13528 | %RPD | 1SO13528 | %RPD | 15013528 Stability
Dimethoate 1 0.002 9 0.009 15 0.027 14 0.025 2 weeks
Diazinon 0 0.000 3 0.006 2 0.005 il 0.009 > 4 weeks
Parathion-m 3 0.007 6 0.012 2 0.004 0 0.000 > 4 weeks
Pirimiphos-m 2 0.004 1 0.002 6 0.012 2 0.005 > 4 weeks
Chlorpyrifos 3 0.006 6 0.012 4 0.009 2 0.004 > 4 weeks
Pirimiphos-e 3 0.005 6 0.012 2 0.004 4 0.008 > 4 weeks
Methidathion 1 0.002 22 0.048 32 0.076 13 0.025 1 weeks
Profenofos 5 0.001 6 0.005 10 0.011 11 0.022 3 weeks
Ethion 6 0.011 3 0.006 5 0.009 6 0.011 > 4 weeks
Triazophos 5 0.010 27 0.062 22 0.050 15 0.028 1 weeks
EPN 4 0.007 6 0.011 2 0.004 6 0.012 > 4 weeks
UYL ISO 13528 £ 0.3SDp (0.3SDp = 0.012)

%RPD < 10




