B s o® % oo 25 %X

ERGEATECRIED X v Y v —ORIIEE 71363
MELAEERICX ) PRTSERINGZEITED
KB HRCH D EERITI R R S L0 b
ha.,

BB BRI AFIARGRRO W & 2t

x [3
1) RN - ARIGE] : BimFIE, 24,159 (1959)
2) Menn, J.J. et al : J. Agr. Food Chem. 5,
601 (1957)
3) Hanes, C.S. and Isherwood, F.A.
164, 1107 (1949)

: Nature

Résumé

" Decomposition products of methyl parathion in
dust formulation were investigated.

The results of the fractional estimation of p-
nitrophenol and the. phosphorus components in
stored dusts showed that p-nitrophenol was con-
tained as free form and the phosphorus components
were insoluble in ether, soluble in water and
methanol.

By the paper chromatography and infra-red
spectra, the phosphorus components were identifi-
ed as O-O-dimethyl thiophosphate, its S-methyl
isomer and O-methyl-O-p-nitrophenyl thiophos-
phate. The decomposition of methyl parathion
in dust formulation seemed to be the hydrolysis
promoted by the attack of the base or the negative
charged centers on the surface of the carrier to
the phosphorus atom of rhethyl parathion.

The Physical Properties of Carriers and their Behavior on the Decomposition of Methyl
" Parathion Dust Formulation. Chemical Studies on Organophosphorus Insecticides XV. Tukasa
Kasiwas, Rokurd Sard. (Agricultural Chemical Inspection Station, Ministry of Agriculture and
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Fig. 1-1. Decomposition of methyl parathion
on pure clay minerals. ’
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_ Fig. 1-2, Decomposition of methyl parathion
on commercial carriers. ’
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Table 1. Decomposition of active ingredient in
1.5% methyl parathion dusts formulated with
pure talc and with mixed carrier.

Amt. of decomp.

Carrier colr\llfi’ of Weel?: sg:ox;age
1 2

Tale 1 1.5% ~|1.33mg|2.1lmg
Talcand quartz (1:1)| 1.5 |L06 |167

Talc : produced in Manchuria.

Table 2. ~Effect of magnetic attractive part (MA)
in talc on decomposition of active ingredient in
1.5% methyl parathion dust formulation.

(1:\?3 € _ Carrier - %eg%ml\r/ﬁ’
- | at 50°

1 |Talc (commercial) containing MA|  16.7%

2 [Talc(commercial) taken MA away| 20.4 ~
3 |[Talc (pure, Manchuria) IR 10.0
4 . Talc (pure, Manchuria) added MA| 8.7

“GiZ methy] parathion ORMRIETF 5.

I. B&%+ Vv~ X2THR _
FRFR2ERUTHRO & Y F~vFl0 5 b bRE
CARESBREILL T 5 HOBEERE I i,
oW IhiBEHELoRESY ¥ v—%AW
RESMCROhELOTH LI+ V) Y —RBADH
mrBbhi,
@ *v Y ¥—ORAHFTONT

LROBGE b LPLPIT DDB—%r U ¥
~BIU2BREDF+ Y ¥— LBV T 1.5% methyl
parathion §)#1%2< 950°C 1, 2k X 04 BEHD
FERENWE LR o THFR g5 L
5 27 (Fig. 2),

Fig.2 ORERBEEOHE LR 2D ORATRD
X5wEbEh 3,

R= Dusn
DLM;+D2M2

2ZT D1, D2, Dusp> BERELAEDO X + ¥ ¥—, RO
Xy ld¥X~, BEA*+ VY ¥—2ATEAYMLE 1.5% methyl
parathion B #ID R : M1, M2 BAiIEO*x» V¥ —, %
TEOX + VY X—DThEThRAREZEDT. :
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R=Df/Dc, Df and Dc:decomp. % of MP found and calculated, respectively.

W : weeks stored,

M : mix ratio.
Fig. 2

Effect of mixing carriers on the rates of decomposmon of active ingredient

m methyl parathlon dusts.
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Table 3. Effect of mixing 1.5% methyl parathion
dusts on their rates of decomposition )

Decomp. % at 50°, Weeks-storage

Carrier . 1 R 2
found calc. (found [found calc. R
D)
% % % %
Talc 12.3 13.3 0.93|16.5 16.5 1.00
Clay 9.4 10.0 0.94 |12.3 12.9 0.96

Kaolin 8.9 9.6 0.93{12.8 12.2 1.03
Diatomite | 32.1 35.1 0.92 | 40.5 46.0 0.88
Bentonite | 18.6 17.0 1.09 | 20.6 22.5 0.92
Acid clay | 25.0 25.0 1.00 | 33.8 33.6 1.01

Two 1.5% MP dusts, one fresh and the other
4 weeks stored, using the same carrier, were
mixed 1:1 and then tested.

Inner
chamber

‘Outer

chamber
77 mm
67 1
61 J
al
T 35. .
10 # 5

. Fig. 3. Conway's unit

BALTORAPRELELIE & i bILSHIELD -
ERBEAPRICR VRS EEHZRT IOTREVE
Bbivs, _ o ,
WEBEHE %+ ) ¥ —ORAPDREOBKEERS
TTDRODZDDEREL Lo o, Hillidy V¥ —%
MEALCHRB LA 1.5% methyl parathion HjilicE:
Pzt EECRALAEROR OB ML Bl

- Table 4. Effect of mixing 1.5% M, P. dust with

quartz by shaking on decompbsition of active
ingredient ' ’

Dggonw.?i at
. °, Weeks
Carrier of MP dust Quartz storage.
. -1 2
g) g)
Talc (C) 1 + 0 14.4 —_
1 + 1 15.5 —
1 + 3 — —
Clay B 1 +.. 0 - 9.5 14.1
1 + 1 10.0 14.2
1 + 3 10,1 14.7
Kaolin B 1 + 0| 107 132
1 + -1 11.2 13.5
1 + 3 11.9° 14.8
Dijatomite B 1 -+ 0 29,0 37.8
1 + 1 30.3 37.8
1 + 3 29.8 37.8
Bentonite A 1 + 0 21.3- 25.6
1 + 1 23.6 27.6
1 + 3 22.4 26.9
Acid clay C 1 4+ -0 25.8 36.3
1 + 1 29.0 37.4
1 + 3| 3.6 368

% Table 4 iILRT XS5, wFhoxr Y v—3
BLAEESINRWE 2o 72, RICTHER*+ Y
¥ —&MM L7 1.5% methyl parathion ¥lx M
L8Nz 2 MiF L7 1.5% methyl parathion ¥)#1i
oL DHlHE 111 RBALT50° K LAHER
R L TR L R RIAR IR ZORE )%
r, Pv—DT L BWLTHETIDERRIKREL
BWHO L TIIRIE1IGEL & b BATTRIC X 557/
BoEERR ST () BkRE, RNt ~v b
A MO XS ERBENOBENLOOEAIIRIZ1I XDK
LRV EAPRIC L HOEROEEREY, Thix
SO Ldhxr ) ¥—2BALTHWT, BEZEA
LT 1.5% methyl parathion iFIZHM LiHa L
<AL TH- 7 (Table 5), :
UEREFETHE, %+ Y v— 0 BAYFIT (1)
methyl parathion ¥FliCFD %+ Y +— X b T&EH
OB EYE ML TH Y EETS THREA
QOBRHENOEDNE VF» ) ¥ —FAEZBEA LT me-
thyl parathion ¥}l FAH L 2 BE1E, Wihdde
Y+ —~DEADRD Sbivinv. LT 55 0) BEN
DEBREVLOZ ETELEEIECEAMRNDS
do11 methyl parathion ¥yFIOTEBICEE L CEAEDOES
A% 2HOF+ Y ¥~ ORANILTo Td, BARIC
o THXOMFRRS R L BDOND D TH 5. -
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Table 5. Effect on the decomposition of active ingredient by mixing two 1.5 aov
methyl parathion dusts prepared with quartz and commercial clay mineral.’

Amt. of MP decomposed at 50°, Weeks storage
Carrier 1 | 2 '
o found calc. R value ' found calc. R value -

. Talc C, quartz 1.06mg 0.90mg 1.2 1.67mg| 1.35mg 1.2
Clay B, Quartz 0.79 - 0.74 1.0 1.11 1.14 1.0
Kaolin B, quartz 0.65 0.64 1.0 1.83 | .80 | L0
Diatomite B, quartz 1.83 1.24 1.5 3.38 2.25° 1.5
Bentonite A, quartz 1.74 | 0.82 2.1 3.15 127 2.5
Acid clay C, quartz 1.86 .03 | 1.8 3.76 1.99 19

Table 6-1. -Absorbability of methyl parathion
on various sorts of carriers, tested with Con-
way’s unit. . .

Amt. of MP absorbed
Clay mineral |  30° | 50°
i - 7 days | 5 days | 14 days
Talc C 0.037mgi — mg| 1.24mg
Ac1d clay C 0 056 0.273 1.69
Bentomte A 0.195 0.388 2.20
Clay B 0.046 0.222 1.49
Diatomite B 0.169 . 0. 365 1.86
Quartz A — — 0.66

Table 6—2 Absorbabxhty of methyl parathxon '
on acid clay w1th various moistures.

. }1) Fr Vb o)ﬂ&%ﬁ@%b m&wm»ﬁs

H5H

Conway @%El’ Yo ’C%E& Lt%i Table 6.1z
RoNn5 X5 iBREiFr ) ¥ — ORI Ko TR
DERD TR R, KARERL XoTh BESh
%40 THo T methyl parathion o FFER 1Tz
BLEERBIGSD B, BEAE W E 2 AT
FhFh 1.5% methyl parathion &2 2< b
Conway’s unit DFE L REIZA 50° TRELT
WELEz 5 Table 7 RT3 iR LU0
Table 7. Transferring 6f methyl parathion from

the carrier having weaker absorbency to stronger
in Conway’s unit.

Amt. of methyl parathion

Carrier

Initial

1 week

2.5 weeks

Conc. of H.SO, in

Amt. of MP absorbed

desiccator .
0% 1.15mg
25 1.29
. 50 - 1.32
75 1.32
100 2.03

Moisture ‘of carriers was controlled by keeping

them above various concentrations of H,SO,.

Table 6-3.

Absorbability of methyl parathlon

on talc (Manchuria) with various particle sizes

(mesh).

Particle size (mesh)\"

Amt. of MP absorbed

100~150
150~200
. 200~250
 250~300

300~

0.278mg

0.301 .
©0.330

0.358

0. 384

120

mg .
10.10(+2.10)
4.94(—2.70)

mg
8.85(+-0. 85)
6.70(—0.95)

mg
Acid clay 8.00
Quartz 7.65

methyl parathion [IHRRIAINL, EEWHIO methyl
parathion 1 £HiC W3 % B&AGERR MAT

Oibﬁ@@%ﬁ#B@ﬁEi%ﬁ«ﬁzwoy#u
L7 28 % Tmethyl parathions# 13+ B¢
B% LRSS Tiug methyl parathion DI
unit WCEIL U7 & SMEHOBC 4+ ) T —0Rk
2 T methyl parathion 3ERORE»H L Fbh 2
R OO methyl parathion OHEENET L
THHAIBEE IO+ I+ —~DOHKFiH 5 me-
thyl-parathion 735k, BBLTIHEHS, - 20
X5 UTRICRBETPENC A S & &, 12 LT methyl
parathionﬂ)fz BT a0l Bbhvs. 220
FHOHS* ¢ V. — %o 7= methyl parathion 3}
2Ty % » U +—% Mo 7 methyl parathion k|
ISHEHE S S ENIHE methyl parathion %% T
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Table 8. Relationship between concentration
and decomposition of methyl parathion.

Amt. of MP
Carrier COL‘I‘IC}; of decomposed -
) : 1 week | 2 weeks
12 % 3.68mg| 4.88mg
Tale © 6 2.41 3.04
3 1.58 2.03
1.5 1.27 1.43
0.75 0.94 1,20
0.375 | 0.68 0.90
0.188 | 0.3 0.72
Bentonit A , lg g gg %:11 gg
3 3.01 5.87
1.5 1.01 1.75
0.75 0.46 0.78
0.375 | 0.26 0. 44
'0.188 | 0.14 0.27
- Acid clay C 1‘25 g gg ﬂ %.‘?‘
3 3.3 6.52
1.5 1.49 3.12
0,75 0.37 0. 65
0.375 | 0.10 0.20
0.188 | 0.05 0,09
12 1.21 2.36
Clay B & L2 2.38
3 0.88 1.73
1.5 0.58 0.98
0.75 — —
0.375 0.35 0.59
0.188 0.18 0.40
iatomi 12 452 | 758
Diatomite B 6 380 G
3 2.79 4.82°
1.5 1.60 3.17
0.75 0.73 1.4
0.375 0.11 0.25
0,188 0.044 0.09

ARDZDDEER L To THTx,

IEHES £ 75 T £ . Methy! parathion OFIEEAS <

- 725 & Table8 iz X THIHH 7 & 512 methyl para-

thion OFFHEMN S X TL B, *+ Y+ —2RO
FTIVTRTFRORGENED TUMNVIRIBTH D L
LN LD THRROBE S —fit- & ) Bbhliio
HoFr ) v —OEMITEVENTT 2 5 LD DA
LORMRSHIT X512 s. —A#Hv*r V¥ —LT
13 methyl parathion OEELMAL LOWRBNETT5
NEOBEINHOFRRAECHAL L iEI DS
DROMMEBETOENRENR & 5o THbNI S,
. Methyl parathion ¥yFIOFFESNEIC VT & =

) v~ ORE AT

KB¥+ V¥ —CREIGNOWET L FMAORNE
BEIMET 2358058 vt Table 9 @ molecular sieve
A33) @ X 5 BT HHHED THRWIC b hdb 515
BAGHENS VW03 5, TR TR
{33 5 HMC vinyl acetate Tx+» )V ¥ —%HOML
¥ coating L, ZivZ{li- T methyl parathion ¥}l
#VEo T 50° W\ HGRRAUET S L Table 10
R XS ORI T 5.
Methyl parathion #fl% 0° IZ@RET 5 & Z1IFRA
EGFRRFERDY, ZORPEPLI, T LD
IN #Hifk v — &K
LE552D methyl parathion  #Z+h#h 0° 2L
THEIMBZRAL TS 0° WRIFT 5 & 18N
#2123 #7% p-nitrophenol E AP L1IzED L
nN5X51Itk%5h, ZofiE% Conway’s unit o4t
LEATIDT-TAR, 0° KBEFETSE 28%T
4, methyl parathion DT, TRIITEH LNLILH-
7o, Zhud INWHEY — 2 BRESRAZE T 512
i 53 methyl parathion OZEKEAFRD TEL

Table 9. Decmposition of methyl parathion on molecular sieve

) Decomp. % of MP

Carrier Diam. of pore | Absorbency for MP ‘Weeks storage

. . 1 | 2
Molecular sieve 13A strong 3.0% 5.5%
Molecular sieve 4A none 25.9 31.6

Table 10. Decomposition of methyl parathion
in dust prepared with talc coated with vinyl
"acetate.
Dec¢omp. % ot MP
Carrier eeks storage
1 | 2
Talc treated 2.0% 2.1%
Talc non-treated 10.9 12.8

Fod 97 24R 1245 - TV % methyl parathion @ &A%
L 75 < methyl parathion OV — LTEEA~DOEFT
MNirbhisv o L [8bivs, methyl parathion ¥
Fiz 0° CRETLHEITEDFENTLEASESRW
8, FOIMHIERH DO methyl parathion D&,
BB TOH Lo T, (LRVBTEAE OBz L
A Tichbhviiwicn EBbivs,

YL EOREH 5 methyl parathion KHHlOIAEENE
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EBWTEs VY —ORBORTEHERO X ST
$£L7. Methyl parathion })#12 LA FE TR
methyl parathion OXIFFVIEIA £REkE LT
*v V¥ ~RTFOSBREICAH T LIERBTHY, &
hPRBMOER & & LI Lo RE T 5 methyl
. parathion OFERIFICHET B2 &MLL, TD 1T
T ORI A b EBET A THIET 5. 2
DORET b LRBET LS » Y ¥ —OEFHOKE
DT D methyl parathion OFEHV > FcA
ZTRBEEh, DWTHLENEERC X THRS
hD, ZORRERENMD TS E x> Y v - O
ZAH & methyl parathion #358{k LIKIIL THRIFE T
-5 DED Fy Y ¥ —ORFHFEHEAX methyl para-
thion SAZF2IIREES» HPEBFERICEIEHET
TR LARIRE T LB A ER T Y
HED, T XS BRSBTS Tl TR
EITTL0EBbivs,

| REBRCPE L T R e BT RASR Y

B, WREEATHANREER, SIURBBsh

REDE. BERF. REEOBRCHBLET 5.

= b

1. 2HiO¥T SN 2 REE L TR L 7 methyl

parathion WFIDOFEREZWET 2 L REE» HEHE
L XNATHIE D A ESCAE S ARARDS, &
OB X+ V) Y —OETBTHOEBRENE EITED
DT methyl parathion REFH OB+ U ¥—
~BITUTEMCE Y pBERE L LY, TOKERT
RN T 52 LI X BB DTHS. :

2. ROBE %y Vv~ 2 HALTD <ot
methyl parathion IO R BEEIEEDIZOIL
TREFRZP BN 50, TORREHIMIX hix
L oA ERS AR LT 2720 L Bbh 3,

3. BAIFADF+ U v~ TRFOREINIRT O
BWHEMITHTIL TV % methyl parathion % PR
TH| & THIHE LIGRE S A S 2 2R %
DL BERETHEEDPRD,

4. Methyl parathion ¥¥lvd #iRe/c Kt SLGEE
xe ) v—& L THS & methyl parathion 53R
AR Lo TEHBTHEG L, £200E5WAS
TIROMLEA * + U ¥ — DL BB ORLE &
EDRKBICD BRI ) SRBINH RSB &

E IR _
Résumé

We studied on the relationship between the
properties of carriers and the rate of decompositon
of active ingredient in the dust formulation at
storage. .

Two kinds of carriers were mixed at various
ratio and prepared 1.5% ‘methyl parathion dust

and stored at 50°. The degradation of active

" ingredient of mixed carriers, D¢j+3 was compared

with that of each composing carriers, D;, D,.
The degradation can be expected by the following
equation. a
D¢i42=D;M;+D;M,.

where M; and M, are the partial ratios of two
composing carriers. However, many mixed carriers
had shown more promoted. degradation than ex-
pected from above equation.

This phenomenon was conspicious when some
carriers were mixed with that of strong absorbency.

We made several experiments in order to con-
firm _the effect of mixing carrier on the rate of
decomposition of the active ingredient in the me-
thyl parathion dust formulation.

We could ascertain that the differrence between
the carriers caused the transition of methyl para-
thion vapor from the jﬁarticle surface of one carrier
having weaker absorbency to the other stronger,
and caused the increase of methyl parathion con-
centration on the latter, thén it accelerated decom-
position of the active ingredient of the methyl
parathion dust formulation.

In the case of pure clay mineral powders, as
acid clay, pyrophyllite, sericite, and kaolinite, the
rate of decomposition proceeded in a straight line
(with a slope of Fig. 1-1). -

But in the case of commercial mineral carriers
decomposition of active ingredient decreased as the
time goes on (the points are illustrated in Fig.
1-2). It seemed to be caused by degradation of
chemical activity of carriers, not of physi;al
activity. ) '
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