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eimgen davon waren z.",ar schon bekannt, aber

In geornetrischen Bezieungen sehen sie noch

nicht ganz rein aus.

Vier Isomere von n-Hexin-1-0Ien, die Aus

gangsmaterialien £iir die Darstellung der trans

oder cis-Hexen-1-0Ien wurden in jeden Fallen von

Acetylen aus iiber' Acetylennatrium in fJiissigem

Ammoniak synthesiert. Besonders war diese

Darstellungsmethode von i d- und 5~Hexin"1-01

in der Ausbeute bedeutend. iiberlegen als die

bisherige, 2-,3- und 4-trans-Hexen-1-01 und 5

Hexeri-Lvol wurden durch die 1Mol~ Hydrierung

der entsprechenden n-Hexin-I-olen mit Natrium,

in Iliissigem Ammoniak gewonnen,:' wahrendz-,

3- und 4-cis-Hexen-1-01 durch die 1 Mol. Hyd

rierung in Gegenwart von Palladium-Barium- ,

.sulfat bei -150 geliefert wurden. Diese Alkohole

wurden iiber 3,5-Dinitrobenzoat gereinigt. Die

Infrarotspektren von diesen Verbindungen gaben

die verschiedenen interessanten Probleme.

\ .
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ThisreportIs an extension of .our research for the degradation mechanism of organophos

phorus insecticides in dust 'formulation. The relati~nship between the chemicai and

physical properties of tales and the rate of decomposition of EPN in talcum dust have

. been investigated. T.\J.e amounts of moisture sorbed, base exchange capacity and total

basicity of talc had highly significant relation to the decomposition: of the active

ingredient. The degradation of EPN would proceed 'e~sential1y by the same way as that

of methyl parathion. The, possible two dominant factors would be the, amounts of

electronegative active site, and its chemical basicity.

, In the previous paper!' the relationship between

chemical and physical properties ,'of tales and

the rate of decomposition of the active ingredient

of methyl parathion dust formulation 'had been

investig~ted. • The most' reasonable mechanism

for the storage decomposition of methyl parathion

'dust would involve, a nucleophilic attack on the

phosphorus atom by the base distributed over

the negatively charged parts. of cilica-rnagneslum

complex. The present study was undertaken.

furthermore, to, 'determine whether similar

evidence could be .obtained in the case o£EPN

taleu~ dust.

Materials

We selected nineteen sorts of tales out of the

same sample that were used for the previous

paper. The chemical and physical properties of

these tales were given in Table 1. The 1.5%

EPN dusts were prepared by mixing these tales

with ~ure EPN in a .porcelain bowl. The dust

products were stored in a thermostat' at 50°C.

They were analyzed for active ingredient by

measuring, the' amounts o£ liberated p-nitro

phenol colorim,etrical1y at 400m/l using Beckman

DU type spectrophotometer. The. rate of

decomposition of the active ingredient was also



Table L Tales, their chemical and physical physical properties and the rate of
decomposition of 1.5:: EPN in talcum dust ."" _ .

Particle Minig H:O Base Total Total Decomp, (%)at50·C
Code size Producer sorbed ex. cap basicity basicty Days storage .

(mesh) place % me/100g me/1oog me/100g 7 14 28

A 150- Manchuria Asada 0.22 0.35 0.20 0.05 1.7 1.8 1.9

n 150-200 V V 0.23 0.36 0.24 0.06 1.7 1. 9' 2.4

C 200-250 V " 0.25 0.45 0.25 0.07 2.2 2.5 2.6

D 250-300 V V 0.28 0.82 0.32 0.10 2.5 3.0 3.7

E 300- V V 0.40 0.98 0.46 0.15 3.9 5.0 6.0

F 150- Gunma V 0.62 1.32 0.50 0.05 4.2 4.9 5.7

G 150-200 " V 0.70 1.65 0.65 0.07 4.7 5.4 6.2

H . 200-250 V V 0.70 1.74 0.67 0;'10 4.9 5.6 6.3

I 250-300 V V 0.76 1.99 0.73 0.17 5.9 7.2 7.6

J 300- V V 1.00 2. 40 0.83 0.23 6.4 7.8 9.5

M 200-250 Iwate 1 Kunimine 0.52 1.31 0.57 0.14 5.6 6.7 7.5
N 300- V V 0.61 1.45 0.67 0.15 5.7 7.2 8.8

R 200-250 - Yukizirushi 0.57 1.07 0.47 0.12 4.2 5.0 5.7

S 250-300 V V 0.47 1.11 0.50 0.15 '4.3 5.5 . 6.0

T 300- V V 0.52 1.20 0.56 0.19 4;5 .5.9 6.1

V 300- - - 0.68 1.63 0.82 , 0.14 6.1 7.5 8.6

'w 200-250 Saitama Kantobentonaito 0.55 0.95 0.64 0.10 3.9 4.8 5.7

Y 200-250 - - 0.84 1.83 0.74 0.13 5.0 6.0 7.3

Z 300- - - 0.88 . 2.12 0.94 0.15 6.1 7.4 9.0

given in Table 1.

Results

Fig. 1, 2,' 3 and 4 illustrate the correlation

between the rate of decomposition of the active
I

Ingredient of 1.5% EPN dust and the chemical

and physical properties of tales used as carriers.

In these figures normal alphabets show the

sample for one week storage and alphabets

with open circles are for four weeks storage.

The correlation coefficients of· ordinate versus

abscissa were calculated for two groups of plots.

The' correlation coefficients (r) for .one· week

storage are shown in right down side and those

of four' weeks are shown in up left side of each

figure, The linear plots of Fig. 1. .2 and 3

confirm and extend the previous findings on the

mechanism of degradation. The amounts of

moisture sorbed (Fig. 1) and the base exchange

capacity. (Fig. 2) would indicate the amounts

of chemically active site of accessible crystal

lattice which would play one important role. in

the decomposition of EPN, while total basicity

(Fig,3) would indicate other chemical role of the

active site. However, the total acidity seems to

act rather little part in the reaction as shown

in Fig. 4.

Discussion

The degradation of EPN dust will proceed

.essentially as same .as that of methyl parathion

dust. These two organophosphorus inseticides

suffer degradation from the two dominant factors

of talc. One is the factor concerning the physical

. contact and the other is the.' factor concerning

the chemical basicity;

EPN is comparatively stable in dust formulation,

although EPN is essentially. more .unstable

against alkaline hydrolysis than methyl parathion!),.

The loss of EPN dust was only from- half to

"one third .comparing with that, of methyl

parathion dust.

The relative stability of EPN would be attri-'
~ . - . . . ~

butable to some factors as described below. One

physical factor would be the disparity in vapor

pressure as quoted from two literatures in Fig. 5~.t);

This fact would cause slow diffusion of EPN

157.
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Fig. 1-4 The .correlationship between the rate of decomposition of the active ingredient

in EPN dust at 50°C and the amounts of moisture sorbed (Fig. 1), the base exchange.

/ cap acity (Fig. 2),tctal basiclty (Fig. 3), and total ~cidity (Fig. 4).

Jr.to the baeic active site, Consequently the

. active ingredient could be maintained unaffected

ly in dust. Another factor would be the bulky

molecular structure of EPN (M. VV. 323.2)
'comparing methyl parathion (M. VV. 263.2) and

its lipophile property with more aromatic

conflgulation.:

The data iJIustratd in Fig. 6 will give one of

the evidences. EPN had low adsorbability
(proportional to 80% of'methyl parathion) on

talc, accordingly physical accessible area on

the. chemically active site of talcum surface'

would be limited in the case of EPN.
The phosphorus moiety produced by degrada

tion is hardly possible to elute l with ethyl ether

but considerably high amounts of phosphorus

is apt to be fixed firmly on talc which co~ld

not leach with water and salt solution. This

fact will give some supports to the mechanism

Ilustrated in Fig. 7.
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Methyl parathion f).H'i'JCD~,I~:&2{tc "C O)~IH~~ IJI.I I; 7J)Ir.-t ¢ t.: », 18 aCD{t~Hf:J t.i:;R?i.\? 1/- 0)

{t~ff:JtlJJmff:Jt1i't,flll;7Mt!l1H'1tig, ij;{~lEljM~m, ~ij;{tilitt, ~MllVJaf£<j!ijMtt~CDfflt1~~lM'

L, L. tL I; CDtt1'I c methyl parathion O)5tm;n CDffi!lQtt ~~iM vt.:. ? v- CDmii'IH~"?7J)Q:>5t

m~~7J;3t~VCP '0 iJ;, Lttp vm-Il;dlr.~"(iti ~ *fiff:Jtot~~ Ctot-:> "(~, '0 ~ CD 1;l:ij;{£tt-r:iYJ ¢.

? 1/ - CDMttIH1iIl;dIr.~"( methyl parathion, ~ J: !J ~'t(}Vot S-methyl isomer 1r.~t1{t~ -It ¢

~~ clot -o "(~, z,

This article reports the results of study on the degradation :mechanism of methyl

parathion in clay dust formulation. The reactions are found to be intermingled together

lS~


