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Abstract

DDVP, malathion and diazinon ECs which differ in chemical compositions and moisture
contents were formulated with nine emulsifiers, three solvents(xylene, cyclohexanone and DMF)
and epichlorohydrin. For the studies of decomposition characteristics, these technicals and ECs
were subjected to the test under elevated temperature at 54°C for 15 days and 38°C for 90 days
respectively .

DDVP technical was rapidly decomposed in early stage of thermoaccelerated test at 54°C, but
the decomposition rate slowed down with time. As for malathion and diazinon technicals, the
longer they were incubated, the more decomposed, The decomposed Al in ECs increased with
solvent polarity, The increment of moisture content in ECs accelerated the decomposition of Al,
and that was remarkable especially in diazinon ECs, Addition of emulsifiers increased the
moisture content to be accelerated the decomposition of Al, but the decomposition of Al was
more affected by the kind of emulsifier than by the moisture content of emulsifier, Stabilizing
effect by epichlorohydrin was distingished in malathion and diazinon ECs, but there was no effect

in other solvent-based formulation except xylene.
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DDVP (O, O-dimethyl-2, 2-dichlorovinylphos-
phate) & 1954 Mattson'®el &l trichlorfon?]
ESE23dA wAsged, @A SedztelA
509% HAE A4AdzZ de AFAHelr.
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A gl kA3, Lowrys!”"& DDVPY slsd
&7} vinyl phosphate®} o-methyl phosphate
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DDVPA](90.0%)+ (5)%433}, malath-
ion(98.7%)3 diazinon(96.9%)2 A &F%(H
A wsgst), F94 xylene, cyclohexanone %
DMF+ &3FAHF (F)24E st f3Ae
polyoxyethylene alkyl aryl ether$} organic
sulfonate® FAZ sle A 95 FU FK3AA
AL ALR RE] Eopigten], olE& AYE I7A
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anone CaCl,®} MgSO,2 ZA=x% F 155-156°C
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AN E£HEFF3H. DMFE= benzened 7}stm
7bdgte] FulAE o1 43ld FEE AAY F
MgSO,& ¥ AAstdcirl AstEFabgdrgeozy,
f2H%F AD ¥ G% 3%< 110°C, Zstsk(10
mmHg) el 1417+5<t Hzsbedc),

Zt frAle Table 15 o] A <elsld A
Agtelen, FEAEYES DDVPS malathion
frAlel A$ 50%(w/w), diazinon®Ale %%
34% 2 AAstdc, #314e 10%, epichlorohy-
drin® 1% #H7&dd. #3sle DDVPY #$-
A,B ¥ C%&, malathion® %% D,E ¥ FE&,
diazinon®] ¢ G, H % 1& AHg3sdc. AAF
o FR5E 7Y A sEHeFe) 0.05 0.10,0.
15,0.20 ® 0.25%7} SI=& AAbsld ol
o} 7

FA2 Aol ALY HES} FAE FE2A7)
(Karl-Fisher Automat)2 $%gzg 2
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38°Cell 4 904, 54°Cell A 1597} 3F&xe)»s)ed o
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Table 1. Compositions of emulsifiable concen-
trates

Formulation
No.

Composition

Technical

Technical+solvent

Technical + emulsifier® + solvent

Technical+dried emulsifier® +solvent

Technical+emulsifier” + solvent

Technical + dried  emulsifier® + dried
solvent +distilled water

7. Technical + emulsifier® + solvent + epi-

chlorohydrin

* emulsifier A for DDVP EC, D for malathion
EC and G for diazinon EC

* emulsifier B and C for DDVP EC, E and F for
malathion EC, H and I for diazinon EC

[ T B I R

2, internal standard® DDVP$¢ 7% diphenyl
-ethyl acetate £9(3700ppm), malathion}
diazinon®| 7% di-n-butylphthalate-ethyl ace-
tateg-<} (zt7 4500 ppm, 1250 ppm) 10 ml€ H7}
glsick. Ethyl acetatez #M-& ¥ GLC(Tracor

Table 2. GLC operating paramenters for the analysis of DDVP, malathion and diazinon

DDVP Malathion diazinon .

Column® DC-550(20%)®, 70cm  OV-210(5%), 180cm SE-30(1094), 80cm
Detector FID FID FID
Injection port("C) 220 235 240 -
Column oven('C) 160 180 180
Detector (*C) 220 255 240
Flow rate(ml/min)

nitrogen 50 40 40

hydrogen 40 30 40

air (SCFH) 1 1 J
Injection volume (u1) 3 3 3
Electrometer

sensitivity (AUFS) 3.2x10 6.4X%10 6.4x10

¥id. 0.4mm

* Chromosorb WHP(80-100mesh) was coated with DC-550.
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A9 5§32 DDVP 0.01%, malathion
0.03% ™ diazinon 0.02%%2", 54°C &2} A
1597 23% ¥ DDVPe A Haxdssge 3.
7%, malathion 4.1% ¥ diazinone 36.9%7}
el diazinon®] AA ] AR ).
DDVP& 27]e E37} vld z1o AA|xes
FalS =l shabal A Aol ofsh s A
st Melnikovel Ri'oste  Apo|slgir),
Malathion 271 £a]% <fo] o} AA)F
22 ##7} #A=9r}d. Diazinone 7 A|wsis
S Aol vlEH e Folsided, EaaEFe

Abell 2)%F A A EtE2 2 A9} diazinon® gel o

o]

g Aol
(Fig. 1).
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Fig. 1. Effect of elevated temperature(54°C) on

the decomposition of technicals.

149

MM Sofol 2% BAIHE]

gojs} g% A+ Table 33 o] A=
4018 SAe] F7UTE of gol FHEAY. 5
3] cyclohexanone® &£%% DDVPE 28 dx
259 ampoulee! 4 A= =2 BA o).
Malathion& DMFe] diste] 3] EdAslge
o, GLC +44] isomalathione] Z&= <]
malathion®} £#)e} FAle)] o] AdAsr} A" A
% o 4 9lddcl. DiazinonS m2gdNz &7
o= DMFe| &3 AA 37 7 sleu F7)4
£ cyclohexanoneel] 9% 37} 743 Alstde
9, cyclohexanoned] 9§ Fs4Ee] diazinon
o EHE HAlse 3k,

Table 3. Decomposition of DDVP, malathion and

diazinon in solvents

Decomposed ratio (%)

Solvents

DDVP Malathion Diazinon
Xylene 3.0 2.6 6.0
Cyclohexanone 100.0 8.5 26.0
DMF 17.8 100.0 64.5

FEACE HotE 7o ZAIME

FAF F3A7 ArEAE o AA £
g3 AAWstge] BF Frlsdoy, Ax" #
A7 AR fAE SR gk AAESgo] o)
% Aot (Fig. 2). DiazinonfrAle Azd
FIAAZ A= F3AE oA G FA
Boh Axpshgo] @AslA Frlkete] F3tAlv el
FES AR AAHZ 8le] sl AR 5
s},

A= A9 FHe w2 A A
Aldztgo] Fig. 33 o] #alsigct. 2+ AA
o FEHFE E Aol7} ded vzt HFAW
3o} W ol ¢ Astdd. ol f-31a) A3
= AAEsle) a3 s9ow ALstn gL
4 F slsdet.
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"émtiisifier not added

DDVP commercial emulsifier
dried emulsifier

Malathion

Diazinon

24 2]5 26 33 34
Al decomposed (%)

Fig. 2. Effect of dried emulsifiers on the decomposition of Al in EC formulations.
thermoaccelerated test  conditions : 15 days at 54°C, solvent : xylene

4347k 7" DDVP-cyclohexanones-Al, Ao o dfRFo] Faso] GLCEAA AEHA
malathion-DMF # & % = diazinon-cyclohex- @t
anone- &M & 54°Ce} 38°ColA HaFeo HFAAME

Emulsifier A |55

DDVP Emulsifier B | 4.8
Emulsifier C ] 8.8

Emulsifier D 5.8
Malathion | Emulsifier E |4.6
Emulsifier F |4.6

Emulsifier G /4 1339
Diazinon | Emulsifier H | 141.8
Emulsifier I J) o 904
0 2 4 6 8 10 50 100

Al decomposed (%)

Fig. 3. Effect of commercial emulsifiers on the decomposition of Al in EC formulations.
thermoaccelerated test  conditions : 15 days at 54°C, solvent : xylene
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FRTE JtEld sEEEE d9dez 24
FrAle FETFe] ZLFE AAESEO] Fr)
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FEFFAME 54CAM 158 Fo) Hf-EAHES
79.3%7F #3949} (Fig. 4. DMF2 #Ag
DDVPHA& w833 0.21%2 o AfaAE
2] 23.7%7F E =129, malathion-cyclohex-
anonedl Al (F23=F 0.26%)+ 28.4%, diazinon
-DMFA A (=%-3t8 0.29%)+ 92.2%7} &=
ek (Table 4) .

DDVP Malathion Diazinon
> T
. 807 -
R
=
< 60- -
(1)
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Fig. 4. Effect of total moisture content on the decompesition of Al in EC formulations at 54°C

formulation :
A for DDVP EC

D for malathion EC
G for diazinon EC
*total moisture content

emulsifier :

EHUXIH HItEnt

Xylened 4oz slx Rl A 2 epichloro-
hydring& 3718 DDVPHA€ wd7MAe v
& 7ZAA3go] 7t A8l 2y, malathion?
AA gl A Faste] B3
ol A A

diazinonHAl +

wrA 537t A sty (Fig. 5).

technical + emulsifier + xylene + distilled water

A A 2A5E {704 Sk sl
4E% U4} epichlorchydrinel 2 #sted $)7}
e e e wAYeEN AAH A
AFolng, slFRasEe) 93 A M &z
HEE diazinondlA 714 =3, DDVPIA ulx
H e oz #a9do, wde o el
AL fAdME FNdAanst A9 gl
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Diazinon : 55 N

Al decomposed (%)

Fig. 5. Effect of epichlorohydrin on the decomposition of Al in EC formulations. thermoaccelerated
test conditions * IS5 days at 54°C solvent : xylene

AR ZHY A SN

FAE 54°C oA 1547 Sy e}
38°C Feeld 90Ut BHAYY A 5o SUY
A2 AAY FAE A2 GG go] Ao Y8
o, 38°C-90d ZANA AHAHIgo] i =7
A vtebde. 54°C-1592 A9 vlmg o 38C-90
Az A wstgo] DDVPHASY AS
1-1.5¥ |4 Z7bslgl 2w, malathionf-#e 7
¥+ 29§ o]4 Z7}lalgic(Table 6). Diazinon++4]
© S4C-159 Aot Ald st vmyg 4 glg
o},

2 o

F7IAA A RAe HA M B4 Foyst
71 #iste] 3%2) kWA (DDVP, malathion ¥
diazinon), 3% £ (xylene, cyclohexanone
% DMF), =49 #3 93 9 sz
epichlorohydring MNE8 247 43¢ e

Table 4. Decomposition ratic of DDVP and
malathion ECs according to thermoac-
celerated test conditions

Formulation Moisture  Decomposition ratio (%)
content(%)  54°C- 38°C-
15days 90days
DDVP ECv 0.06 12,5 17.2
0.21 23.7 27.9
Malathion EC® 0.05 26.3 ¢« 59.8
0.26 28.4 ,  66.0

* DDVP+emulsifier A+DMF +distilled water
® malathion + emulsifier D+ cyclohexanone + dis-

tilled water

e AlYE FHE AN e 54'Cell A 1597,
3Cell A 9U7t 242} et o)l FaA e
AAESE ZAlslw Azumabdo)



% % :DDVP, Malathion ® Diazinon®# e #A|¥s &4 153

DDVPHAE 5464 27)o] =ZA Esi=gi ot
AA ez Fa&Er shabsi At €3 malath-
ion®} diazinon® #Ha Falvl HA=glon,
diazinon®] FA|Wi#r} 713 A, FAF #
AR AW SR Sve gdal & xpe)
7t dlglem, dAR g FAje] FrlgsE
Al gzl dxsA Frbsldd. #3413 AHA
Al TR A g Frlstd e, &
Al F5ol w2t AFAEEe] Aol AlEkg ).
FrAIFe RG] FIlEFE AAPHEE] F
7tstgl em, kAo iz} o7} 9lei4 DDVP7}

FEEFF e dsle PR kA sgen, di-
azinone] 7} B<AsIddd. Malathions}) di-

azinon¥Al+ epichlorohydrinell 13§ Hsjqb=]
A37 243ty o), DDVPFAA+ 1 A77}
vi$ 2o}, m I A Fde] gty A
A FAst o, 38°CellA] 90Y7r g &
Al o] AAHSEo] 54°CollA4 1547 B33 7 W}
1-29) = A Jepytr),
Ho23
1. Murdock, L.L and Hopkins,

(1968) : Insecticidal,
and hydrolytic properties of O, O-dialkyl S

T.L.
anticholinesterase,

phosphorothioates in relation to
Food Chem., 16,

-aryl

structure, J. Agric.
954.

2. Norihara Umetsu, Frederick, H.G. and
Reza Allahyari(1977) : Effect of impurities

technical

Food

toxicity of
J.Agric.

on mammalian
malathion and acephate,
Chem., 25, 946.

3. Fukuto, T.R. and Metcalf, R.L.(1956) :
Structure and insecticidal activity of some
-diethyl substituted phenyl phosphates, J.
Agric. Food Chem., 4, 930.

M.F., Hutto,

M.V.and Swanson,

F.Y., Ken-
C.R.(1976) ;
Thermal degradation of selected chlorinat-
ed herbicides, J. Agric. Food Chem., 24,
1194.

4. Holloman,
nedy,

10.

11.

12.

13.

14.

15.

. Jackson,

. Mcpherson,

. Orth, R.A.

_ubala,

M.L. (1980) : Soil
Analysis, Prentice Hall, p265.
J.B. G.A.
(1956) : Thermal decomposition of some

Chemical

and Johnson,

phosphorothicate insecticides, J.
Food Chem., 4, 42.

and William Minett(1975) :
shelf life of
malathion in formulations, Pesti. Sci., 6,
217.

Agric.

Todometric analysis and

. Miles, J.W., Pearce, G.W. and Woehst,

J.E.(1962) : Stable formulations for sus-
tained release of DDVP, J.Agric. Food
Chem., 10, 240.

%2-(1978) : BPMC(O-sec-butyl-
phenyl methylcarbamate) Al 2] <} Ao 3
A+, A, 21, 31,

BH#ES, TN, (AT (1961) [ s oby
Aol &g slsh4 97 (1) © 1-naphthyl-N
-methylcarbamate| & 2] z}2] Ao 2|3 w3}
o ale], dFodlsistsfA, 35 739.
Morifusa Eto, Lee Chee Tan, Yasuyosi
Oshima and Kei Takehara(1968) : The
isomerization of alkyl phosphorothioates
induced by carboxylic acid amide, J.
Agric. Biol. Chem., 32, 656.

71 8-%(1982) : 2FA 2] o)3std
carbaryl ¥ parathion¥Aldl vzl o33k
Agn d st A eE.

Gillett, J.W., Harr, J.R., Lindstrom,
F.T., Mount, D.A., Clair, A.D.S. and
Weber, L.J.(1971) : Evaluation of human
health hazard
(DDVP), especially in resin sprips, Res.
Rev., 44, 118,

ol A&, XF=2(1980)

4o

on use of dichlorvos

NAEdE,  gEAL

pl80.
Mattson, A.M., Spillane, J.T. and
Pearce, G.W. (1955) ; Dimethyl 2, 2-dich-

lorovinyl phosphate (DDVP),
phosphorus compound highly toxic to
insects, J. Agric. Food Chem., 3, 319.

an organic



154

16.

17.

18.

19.

20.

UFHAFUHA ALV A 25 (1992

Melnikov, N.N.(1971) : Chemistry of
pesticides, Res. Rev., 36, 310.

Lowry, O.H., Robert, N.R., Wu, M.L,
Hixon, W.S. and Crawford, E.J.(1954) :
J.Biol. Chem., 19, 207.

Morifusa  Eto(1974) : Organophosphorous
Pesticides : Organic and Biological Chemis-

try, CRC Press, p254.

Worthing, C.R.(1979) : The Pesticide
Manual, 6th Ed, p506.
Riddick, J.A., Bunger, W.B.and Sa.

kano, T.K.(1986) : Techniques of Chemis-
try, Vol.2, 4th Ed, John Wiley & Sons

21.

22.

23.

Press, p.1090.

Perrin, D'D./ Armarego, W.L.F. and
Perrin, D.R.(1980) ; Purification of Labo-
ratory Chemicals, 2nd Ed, Pergamon
Press, p5l1.

Hogan, J.W., Engel, R.A. and Steven-
son, H.F.(1970) : A versatile internal
standard technique for gas chromatogra-
phic determination of water in liquids,
Analytical Chemistry, 42, 249.

Niessen, H.J.(1975) : Importance of stor-
age stability studies in the development of
pesticide formulatins, Pesti. Sci., 6, 181.



