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Fig. 6. Adsorption of EPN and methyl
parathion on talcs when contacted 20 ml of
20 ppm esters in n-hexane solution with 5g
of talcs. ‘

2) R. Sato, and H, Kubo., zbzd 24,

S . _ooon

Nt 7

/ﬂ-O-O—NOz @9\' .
L

S . - '
N
Sreo(Orvor.
\ g .. .,

|
S
St vo-(Cy

—_—
Fig. 7

Acknowledgement

We are most grateful to VMI:. Kengo Ogawa -

for his technical assistance.

Ref erences

1)  R. Sato, and H. Kubo,, Botyu-Kagaku.
24, 93 (1959).

3) Gerhard Schrader, Monog;aphlen zu Angew.
Chem. und Chem. Ingen. Tech. Nr. 62, 53
(1952)

4) ' Suwanai, Nogyo Gl]utsu Kenkyu]o Hokoku,

1 C-7 and 2, C.-9,

. The Chemical and Physical Properties of Clays and their Behavior on the Decompoei!ion

cf Methyl Parathion Dust Formulation.
Rokurd Satd and Hiroshi KUBo (Agricultiral Chemicals Inspection

Insecticides. IX.

- station, Ministry of Agriculture and Forestry, - Kodairamachi,

’1959 Botyu-Kagaku 24, 159, 1959.

Chemical Studies on Organophosphorus

Tokyo) Received July 30,

. 2L =—DiIB f l_’,-?-ﬂ’] M A3Methyl parathxong}ﬁ] Oﬁﬁgﬂﬂ‘_&(&?y & ﬁgﬁﬁﬁ
EEﬁ‘J@Alﬁ%BJBT% O ETERES - ARIEA (BUHRHEESERAT) 34. 7. 30 23

Methyl parathion BMIQAERZHE 2 DRIBEY b PRI 510, 18 HORENEFMA Y L -0
HFRPIOLER, I 5 A DB, SIS PR, SHILHE, SMIRORTMESORLE 2R

U, 2 5EFLE methyl parathion M43 & AR 283 Uiz,
ULHURECRTRIFZENLZERE Z-TWS b OREERTH 5.

BERBZEL TV 5,

s v—OBER{BOLOLT

2 U — OB R F I AT methyl parathion % X b R2Z5E7 S-methyl isomer CRE/MS B3

BRI >TO B,

This article reports the results of study on the degradation jmechanism of methyl

parathion in clay dust formulation. The reactions are found to be intermingled together
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in the case of clay. However, the main features of mechanism are the same as stated
in the previous papers. The most substantial and predominant factor of degradation at

room temperature would be attributable to the basicity of clay.

The acid character of

- clay due to the present hydrogen ion would cause the catalytlc isomerisation -of methyl
. parathion to the unstable S- methy] isomer at higher temperature. .

‘ ) The storage decomposmon of methyl parathlon

"and EPN dust prepared with talcs has’ been
studied previously in this series.
chemical and physical properties of talcs have
been compared with the rate of decomposition
of the active 1ngred1ent. .

The present 1nvest1gatlon was undertiken to
obtain the extensive informations about the

storage decomposmon of methyl parat}uon on -

clay.
The so-called . “clay”
carrier of various'pesticides.' Clay is practically

is widely ‘used as the

defined as a-disperse system of mineral fragment
of hydrated aluminum silicate, which is derived
by weathering of ‘an aluminous mineral and has’
v,‘n’_ot a definit chemical composition. From the
modern concepfs of minei-alt;gy,' clay comprises
three main groups,- narhely, the kaolin group,
the montmo(rlllomte group and the illite group.
“The _clay commerclally avallable in Japan is
random mlxtures “of _several

minerals.

‘ Materia!s =
* Various commercial clays were kindly supplied
" from mdny producers. We selécted eighteen
clays-and divided into two groups (dry process
group, from A to I and wet 'process group from

- J to R) as glven in . Table 1. These samples

- which we - used in this experiment be]onged

_mainly to the kaolin gr_oup but qontammated
more or less with quartz, mica and montmoril-
" lonite. ‘

Rate of Decomposition

The - 1.5% metixy]_ parathion dusts were

prepared by mixing clays with pure methyl -
The dust pro- '
ducts were placed in tlghtly stoppered bottle and

parathion in a porcelain bowl.

stored in thermostats at 50°C and 30°C. They

‘were analyzed for the active ingredient spectro~

photometrically. = The rate of decomposition of

the active ingredient was given in Table 2.
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Materials

And the

types of clay

_ Table 1.

Coding I\gilgirég Producer Processing
: A IE%?.DO Asada . pi':cl)):gss
"B 2 - y
. C ~ v Kantobentonaito |~ . #
. D~ 4 C Y : y
E, v o ' Ty

F Hyogo Nihonkogyo : e

G v - ¢

H Saitama - ‘ v
I Tochigi Oonukl v

J  |Okayama Okayama clay ) prxggs _

K v -, v
L v . ” e

M v Shinagawa-clay |~ #
N e =T
0 - - |Yoshinaga Sangyo . Vi
P . .| Hyogo | - - v

. Q |Ishikawa| Hattori Kogyo. v
'R - - i v

Che;mical and Physical Properties

The ‘amounts of water sorbed,” the base
total acidity
and surface acidity were measured according to

exchange capacity, total basicity,
the method as described in the previous paper?

Results and Discussion -

In order to make the results explicit, the data
in Table 2. were illustrated'in Fig. 1,-2; 3 and
4. In these figures normal capital letters show.

- the sample for one week storage ‘at 50°C and

those with open circles are for two weeks sto;agé
at 50°C. The small letters correspond to the
samples stored three weeks at 30°C.-

The présent results differ in some ways from
those obtained in the case of tale. In the case
of clay the reaction is so complex that the
mechanism could not be explained in a single
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Table 2. Some of the chemical and physical properties of clays and their effef:t

.on the decomposition of methyl parathion dust formulation.

: Cod W?)te; Base quti}l ) T(_)é?l K Rate of decomp. (%)
oo | wobed | ecap | bawcly | acdy | oK | oasc e
‘A 0.56 16 -0.17 1.61 1.5-3.0 | 4.8 7.3 23 -
B 0.55 - 18 0.36 111 v | 1.2 9.9- 3.7
c 0.88 1.8 0.37 - 1.48 v 5.5 8.4 2.2
D 0.65 1.3 .0.14 1.12 v 4.2 6.7 2.3
E 0.61 13 0.12 | 143 v 4.9 7.3 2.5
©F 2.15 4.1 0.29 . 2.60 v 7.0 2.4 3.1
G 1.32° 2.9 0.47 157 p 9.9 141 4.5
H | 043 2.0 0.23 0.87 v 5.9- 8.7 2.6
I 0.68 19 0.16 0.82 v 5.0 7.7 2.1
j 1.34 . 3.1 0 2.50 y 7.7 16.0 1.0
K 1.07 3.0 0.01 . 0.58 Y 3.7 7.6 0.9
L 1.67 2.9 0.04 214 v 6.1 11.1 1.7
M 1.00 2.8 0.03 1.90 v 4.5 9.6 1.4
N 2.12 3.3 -0 3.00 v 6.4 12.8 1.9
0 1.7 4.4 0 2.30 v 7.8 15.3 1.3
P 1.94 4.8 0.02 2.42 1.5 8.1 16.6 1.7
Q 4.16 4.5 0 2.72, 1.5 5.2 11.2 1.5
R 10.90 2.1 0.03 192 | 1.5-3.0 | 45 89 0.9
feature. of degradation would be attributable to the .

the

chemical and physical characteristics of clays

To make the matter more complicated,

were converted to some extent by adding
chemicals during wet process:  Particularly, the
value of total basicity and acidity were disturbed

considerably by wet processing. We could not

measure detectable amounts of base in some of

informations could not. be

wet processed clay.
* No
gained from the data of water sorption. The

significant

base exchange capacity and total acidity seemed
to have slight correlation with the  rate of
degradatlon )

* The total basicity had high correlation with -
the degradatlon of methyl parathion, especially

. at low temperature as shown in Fig. 3.
. Although the clays which were manufactured
by wet process by acid solution denatured their
éppatent basicity, those manufacture't_l by natural
< dry brocess displayed " considerable linear
correlation between basicity and the rate of

degradation even at 50°C.

_ The most substantial and predommant factor‘
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‘

. to acquire a pair of electrons.

_nism of Bronsted acid would be

basicity of carrier.

As mentioned in Table 2. ‘clays exhibit rather

acidic character than basic. This acidity is caused
by the known tendency of the aluminum atom
To'the authors
it is apparent that the presence of such Bronsted

acid in clay is not a forémost common mechanism

room temperature. The most probable mecha-
isomerising
reaction of methyl radical by proton t1ansfering
: We could
ascertain considerably high amounts of S-me

action as illustrated in Fig. 5.
thyl isomer in clay stored at 53°C by paper
chromatography. Clays which had highly acidic

active to the conveision of methyl parathion
into Smethyl isomer, which would undérgo
hydrolysis or other secondary degradation more
easily than me‘thyl pzi;athion.

In order to confirm the effect of acidity
and  basicity on the decomposition of methyl

parathion, the acidity and basicity of clay No.

" for the decomposition of methyl parathion at

1

properties ‘are found to be highly catalytically
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Table 3 The effect of acidity and basicity of clay on the’ decomposxtlon of the active

1ngred1ent of 1.524 methyl parathion dust

Clay treated with ° Decomp. (2%) of methyl
parathion stored at " Total acidity “Total basicity
. (ml/100g) 50°C for 2 weeks . : -

N-(NHy)2 S: O3 20 " 8.9 ' 3.4 ; 0.44
v ) 10 ) 7.4 2.0 ©.0.46
None Lot — . 7.3 : 2.8 . 0.46
~N-NaCl -~ - 10 9.9 S C 0.7 0.84
v : 20 : - 1l4 - 0.6 " 1L23
PR 40 .- o 13.8 : 0.6 . 3.8

T e
Me s Hel0 s
NS N

_ A was altered by adding ammonium persulfate
H® ‘ ’ and sodium chloride respectively and by igniting
' - Me " at 800°C for two days. Ard the decomposition
rate of 1.525 methy! parathion dust prepared
. L P from the treated clays was determined. The
/ \0_ 1 eO/ ‘\0__ data are given in Table 3.
It appeared reasonably to conclude that the
o s basicity of .clay contribute substantially to the

degradation of methyl parathion.
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Methyl parathion BA7TEIEHARTHRKBAEDLRIET 3. - T ORAMFOELTE L
TR, HEABEE RN 2 LAY KIS 5 729, RS methyl parathion ORIt

'

phgv. Zolsd HCl 2aipist 2 MAThiTC oIESHIEs h, ERZELRBMBEB LN S.
COHBIC Y - TEEANFHFO methyl parathion DFEBFZAG % ISE LIAS, 30°, 50° Wi
ORFRRT § AR S IR SHIC methyl parathion B3MI N5 & -1z, Chloroform -
PHIMER E LT HCl Emic X bEGNhoF#EAKE (phenylmercuric acetate 2N - -
UIZ8) OB 2L R I LIKiS, PMA it O, O-dimethyl O-phenylmercuric thiono- -
phosphate i2Z kL, %OWREET 55k 4 WHE Tk 6925 (30°), 5025 (50°) TH otz HT-<— "
R—puvbZI7HIC LY p-nitrophenyl acetate, O,O-dimethyl O-phenylmercuric
thionophosphate %#iH U, HEMAMRTRCIH LOLEYDIHIIERYE LTHEETSL LS
DB LIS - THAHNFIICIIS I 3 methyl parathion, phenylmercuric acetate @ 53X R
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