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atiohs listed in table 1,2, 3, 'and undertaken a .

manufacturing experiment by pilot plant. Further-
more, the laboratory experiment was made in
order to inspect the effect of stabilizers on the
insecticidal activity of methyl parathion dust
formulations. In the laboratory experiment, larvae
_of rice stem borer, Chilo suppressalis Walker,
was used as test insect. = The paralysation and
mortality time of test insects against 0.2g methyl
parathion 1.61% dust formulations were observed .
by Nagasawa’s settling spray dust apparatus for
each test. The results are as follows: -

1. When mineral carriers (clay, “clay plus talc
1525, clay plus kieselguhr 15%) were used as
diluent without “stabilizer, the decomposition

rate of active ingredient was very remarkable
and pKa<l1, but the decomposition rate was
markedly decreased by addition of stabilizer such
as po]yoxyethy]ene alkyl ether 0.72Z, polyoxy-
ethylene alkyl ethers 0.524 plus fatty acid 0.5%,
and pKaz3. Storage condition : 30 days, room
temp. av. 15° 30°, 40°

2. The optimum quantity of stabilizers is 0.7~ ~

1.025. '
3. The decomposition rate decreases, when
surface acidity pKa of diluent is not less than
3. From this result,

~supposed to be an important factor of the

hydrogen ions H+ are

decomposition. ] .

4. Although the decomposition mechanism is
not obvious, it seems to be hydrolysis by H+
(acid catalysis). We considered the other causes

of decomposition — moisture, Fe+++, Mg++
and impurity etc.

5. The insecticidal and paralytic activity of

methy] parathion dust formulations  were
differently affected by the varieties of mineral
carriers. o ‘

6. As the insecticidal activity is differently
obstructed by ‘the variety of stabilizer and
mineral carrier, we should take care of selecting
them. _

7. When clay only was used as a diluent, the
obstruction for the insecticidal activity is
negligible. ) ) _ :

8. If polyoxyethylene alkyl ether, " polyoxyethy-

' dialkyl

phenyl ether as stabilizers are separately used

lene alkyl ether, polyoxyethylene
together with fatty acid in the case of clay plus
talc as a diluent, methyl parathion dust formul-
ations are very stable and the obstructions for,
their insecticidal activities are negligible.

9. When methyl parathion dust formulotion was
prepared with clay and polyoxyethylene lauryl -
ether 0.724, the insecticidal activity was slightly

. increased. )

10. The results of biological assay as above-
mentioned, were shown in tabled, 5, 6,-7. We
transformed the paralytic and lethal rate into
probit and plotted against the time on logari-

~ thmic scale by Bliss probit method and judged
the effectivenesé of test insecticide listed in
table 3 from the time-paralysation, time-mort-
ality Iregression equation obtained.

11. According to the results by the inspection
of standard deviation of the resistance to
stabilized methyl parathion dust of test insect
from the normal distribution curves, the

difference between Nq 19 and No 14 was signi-

ficant, but the others were not significant.

Acidity of Mineral Carriers and the Effects of Hydrogen Ion on the Decomposition of

Organophosphorus* Dust Formulations.

Studies on Organophosphorus - Insecticides. V

Seizo Matstmoro (Fuji Chemical Industrial Co., Ltd.) Received April 20, 1958. Botyu-

Kagaku, 23, 81, 1958 (with English résumé, 88)
15. HMEBRIDBREERVKESF > oBRERNANOARICRTREICOWT

TR

BIS-2W15E (58 MARK (FLFTaktat) 33. 4. 20 =2

IS MMAELEC MM S T 2 ZHMOMRMORTRE, b~ 2FSE,  EHRRRIL % JUSARA L1,
MR & FLMERDE & ORI R P IR 5 DI B s WO R E § PIUE R R LTV 3,

HHDIEDBR TMI U a -+,

P U—RONWTh EREBEEREL, <7 v NFEzRE

UAHRR 20N VAN REEN O MU ERRIT 2L T B RiEn 1z, Tz 0.1~1.0N Hi{tin

81



c L FREGBE: ORICERMBIROTET 5 C L 2B 5 T LV R

OFRREOVTHRE LR,

Uiﬂlﬂ?ﬁ'i%%—l

Efﬂﬂbfiﬁtodnbv%&wbrav—%mufxfwﬂafz/EM%m&b&ﬁﬁﬁ
pLE& b H+ BHBBRMA
RO YRS O FIFEMIT Y 5 RERTTSH 5 T 2HHBT 5 L HCEME LTHR UL
polyoxyethylene alkyl ether, polyoxycthylene alkyl phenyl ether, 25T X Z2sEfLilii2itsE
bt.ﬂ&wa.&VF#4F,E&i@%Am&ﬁE®bTﬁ%§m?5Ctﬁmﬁf&o;L
' ﬂmetWMMgmﬁmmiopKawwE&ZZmﬁmbgué
ﬁ%ﬁﬁﬁ@ﬁﬂmomgmw%MK,Z¥KWbt

IR AT AR s v—, s 2,

BRpEeE, REm-E, ~o b4 MO L EERBEIT
SO T—HORKRTH 5 & RMTT EMHFRS. BE
L CRTRRIIR 27V B, 07 548
FNTINTHEIRT ORI LI R M RRIOKmMEE
PHEEHRFTHOT, BAERO T o L EEHLER
PEREONRISED TAYTH 5. [MKBHIONEC
OWTIITEHRYFIEE ERNFEE ¥ & b HiHEE L
. TREHOM b Walling® O IFEI-& 5 RE#E
pKa OJERBPRUIY, Thik - Hammett &
" Deyrup® O Ho BEHOAS S 2HMT 2T LD D,
L rhRERERCEB UEOBRERIZZ D BTk U
TR M IRREO BB BT 5 T ik hIEHEITH
BT BT LKA, Walling RHOTELIEHBLT
CuS0;, AgCl, CaS0;, SiO:—Al; O3 ZDpKa %
BUE UBEic i S 5 AR ORBUO RS EIIITIE
- BRULTWA. mm“§MT%—w7w—£@®§T
* 3% O CEA ML D BRYENE % JUTE LiliA® kil
YD KT 2 = OMRER 75 ) S HHIC UT
%bﬁﬁﬁé%ﬁ%?%&%ﬁ%ﬁ%bfma.mm
s E UTit Thomas?, Tamele®, Mills»,
OBEBRRBINTWINEL—E—TdH 5 R
bhs. BEITSWEE, TEBRREAVE
R RE & D MR RT3~ Thomas ZEiC
X b HIEEHIO b= A EkE, KCI-KOH ™ itk bt

mﬁﬁéwiﬁﬁ?aa#KQEMEm&UWmM@
UTCiEBAL U Bkt 7v—, iaumﬂm%w
THFRUIz & L — 5% SR THA R T8 U T HRIRS

.ﬁ%$%w%b§ﬁﬁﬁmH+mﬁMtﬁwimm

RFTHD L E2FREEST A T &R, HO%E -

 RIRH O IR, R O AR UTERRE -
" pKa O MEIZEBHTHAL 3I9EITH hIBH UL

BT 5 THA S TIRERICEDOMANLIEEL TS
ﬂ%?ﬂ*~¥&f@5t%ﬁactb HEZDTH
. MEED pKa OWEIEE U TH AR /ERTIA

, b’CL\ AR HEEIIT O \'CE?EHE LBBIRKT 3R

B|TH 5.,
'¥§ﬁﬂ&U%§ﬁﬁ

1) MU X & UTHR U MR R 515

Db TH 5. ZOMIMGHEAELBETI%ERT 2
MY RE I Vv—, B2V s RERUE. i
FIOBREE DI P e 203~ BEEAL, s v
— % A FRINE OB THUEE U TIEHE( LR U LD
ML FESKBE U 105° THAR L 300 mesh (9925) iT
B U E Uts. (F—%B[) R 0.1~1.0N b
4!:11[1%7]%3?&%#3(4\'(‘5@@1/7":1 l~ MZ X E bT: 2
v—2EEE Uz,

(2) DRk FHY 1g B2 ERI (£0. Olg)
BRtUChic INKCI ¥ 25cc % i 2 B

Table 1 Experimental results of clay and acid clay, treated with H:SO; in various concentrations

" Experiment Mineral " HeSO4 Quantity employed Carrier
) - concentration ‘ : weight decrease

No. carrier % H2S04 L/kg carrier 2%
1 " Clay | - 15 2.5 4
2 v 25 - 2.5 2
3 v 85 2.5 2
4 v .50 2.5 4
5. g 70 2.5 " . 10

9 . Acid clay ‘ 15 2.5 - ' 21 -
7 “ v 25 2.5 29
8 s ' 35 25 31
-9 v 50 2.5 37
10 "y 1} 2.5 .38
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Table 2 - Standard colour comparxson tube series by Matsumoto, S. and Uyeda, I
1. Discoloration table by indicator BAD.

_ S“’é‘;g_if[‘d_‘ty 0.1} 0.2] 05| 07| 10 11 {13 | 15| 17| 2|-3|>33
Hue No. | 20 | 21 | 22 | 217| 23 23 | ' ' 8
| *
red | red | red | purple purple ' [brown*| light*| light* |dark-[light*j &
Hue name purp]epurple purplepurple]l red . red purple | purple | purple | light {purple yellow
\ . . . - |purple
Principle wavel _ _ - _ L . .
length (mp) 425 562 535 —562 3 503 —503 ' 574
- Mineral acid | acid | atta- cla kieselg uhrikieselg uhr|bento- pc}c’,ai,";?; %}éarolgf‘a: talc silica ksif;:;‘f]
carrier [clayl.|clay2.| clay Y 1 2 nite crl’a y tgl c sand guhr
-2, Discoloration table by indicator DAB." ,
'Surf?é:e acidity| 1.3 1.5 1.7 21 3 >3.3 * observing colour,
a- L . g
L 3 3 Hue No. Hue name, principle wave
Hup No. 1 3 ) "length refer to JIS-KO0503
- bred bred % I .
Hue name red itter itter |y - . yellous
) : oronge | orange brown| pink .
Principle wave :
Jength (my) 650 610 6}0 . 574
. . S harma-|pharma-| . o1e .
Mineral bento- [P a-p < silica| special
carrier | nite |COoROSia|copocia tale sand |kieselguhr

clay talc -

Table 3 Surface acidity, pH, Thomas acidity, substitution acxdxty of varlous mineral )
carriers, and decomposition test of malathion dust formulations.

20 days storage

Surface acidity =~ | Thomas |Substitution o
Mineral carriers pH |— acidity acidity decoex!:g i(:ition
rKa pKa-M me/100g [ me/100g P o4
Tale (Fukuoka Bref. ) 8.4 z?l’ gggﬁgg’ 22 | 154 23.9
Clay (Okayama Pref.) . 4.5 | <1,5(BAD) 0.7 | 264 9.03 © 3.8 .
Acid clay (Niigata Pref.) 4.4 | <1.5(BAD) 0.1 69.8 21.49 S 349
Silica sand | e Zé:gggﬁg} 3.0(BAD) || 13.1 0.62 8.8
" Kieselguhr (Okayama Pref.) 4.6 | <1.5(BAD) 1.0 39.4 4.68 63.8
Bentonite - 9.3. éégggﬁgg’ 1.3 32.4 66.3
Attaclay (America) ‘ 7.5 | <1.5(BAD) 0.5 61.7 3.72 73.5
Clay (1522 H; SOy treated) 3.7 0.7(BAD) 32.5 -5.02 38.5
Clay (25622 ¢+ . ¢ ) 3.6 0.8(BAD) 30.7 4.40 . 35.0
Ciay (3522 7 v ). 3.6 0.7(BAD) 29.1 |. 3.65 | -34.0
Clay (5025 # 7 ) 3.5 0.8(BAD) | 25.1 " 2.55 30.9
Clay (7026 ¢ 7 ) 3.5 1.2(BAD) 28.4 3.45 15.0
Acid clay (15% Ha SO, treated)] 3.0 0.06(BAD)| 137.0 | = 60.74 51.6
Acid clay (522 ». ¢ )| 2.9 0.04(BAD)| 127.0 | 23.21 59.3
Acid clay (385% - » 7~ )| 31| | 0.04(BAD)| 174.0 12.74 58.4
Acid clay (5022 - # . # )| 3.0 ’ | 0.5(BAD) | 174.0 9.99 33.3
Acid clay (7025  » ¢z )| 33| 1.0(BAD) | 157.0 10.91 | 29.5

84 , . .



Bi osh B 2 I 23 %1

Tablg 4 Surface acidity and stability of malathion dust formulations with clay and

acid clay, activated by various concentrations of HsSO,.

. L Stabilizer ) I;litial' 20 days storage at 40°
Mineral carrier . PAE 22 pKa-M concentration g centration] Decomposition

P-4 0 ?p/ %
_ Acid clay (1525H:SOjtreated) 0.7 0.1 (BAD) 1.60 0.85 - 46.9
Acidclay (2522 » 7+ )| 0.7 0.1 (BAD) 1.61 0.93 2.2
. Acid clay (352 7 v ) 0.7 0.5 (BAD) 1.62 0.91 43.9
Acid clay (50 +  » ) 0.7 1.0 (BAD) 161 1.13 3L1
Acid clay (7022 ¢+ “# )| 0.7 1.2 (BAD) 162 - 110 32.2
Clay (152 H: SO, treated) 0.7 |3z BAR| re 1.56 4.3

Cly (8% + .o ) 0.7 3= ggﬁgg 164 1.56 4.9 .
Clay 36% #+ 7 ) 0.7 | 32 ggﬁgg 161 | 156 3.8
Cly 50% #+ 7 ) 0.7 3< ggﬁgg 162 © 159 L9
Clay (1022 ¢ 7 ) 0.7 3< Egﬁgg  1.60 1.58 1.3

HBEAL SN BIEE RSN BIEESAS  RUTV 5. OB OE TIELLINT X bk
&, BUEBMEIRIHT & iGHLORISHRIz e % | By v iy, BBy VICESESN, v Y B5L0
RUTOS. ZHCDWTREED, ABFSOPE  FORIZOTHA S &EAS. HEY, LEY,
Y, BEETORBLIEC X 3EHHIEL VEL  SRETOFEHHICOVTRELTO 30Uz
T, SO BIEOT S ST R R HEHEE 2 TIHMARE STV EELATH 3. BLELL
BOOBRIA VKBRS AT 2 C & 2Rk LT0 S, DRIRFIOAT b KIR D BRI b~ A B, TR
RTINS R A TH BRSO U, - BNRCRMBIEEI TS b, TR 7 v,
TS EHIDOBIUC X D E VKRN S 7 v & o v~ HHE, BEDONTH b HEEEEE
By BT ADTHA S EEALNTVS, ML BERBERERUTOAS. ~Xo hFa b S22l
TERGEIC X hERbN S § QIR EEMIRSHORIL  AETH O, ChRIENESR L b IUHET > 588
7wi, BIEHRTHOT, sL-ORARM—ZEN»E  FHRNED1S, 250G IEILE hIED 5H8
LUIS B M I UTIREMSE LS A THELLERT 3 LAt 7 v 0 ) QK 72 Y
C e RE LAY E UTOREMESHM T bkt TREESIEIL 7=/ ~ v S LA v T Y
SN ERRUTOS. BREAER7 VI 294 2ETIREZIOTH 3. b AREZBHERLIR
DERUTRTARBZEDBODTHA 5 LBbhvs., XL, Xv Fra4 b, sv—, a7, EPOM
BESIE LB BORERTEOTS RSB~ T v o MFIOSHEE ORI
DR RHEET A HIETIRS 205, TOESEE MIRIED VR0, B0, 2V > ORI HIk
NOKREAZ bOLEMERNDTH S, SRR DRESEEESE, N b b, s, B
FBRONTOROIL RS, 7 v — OBPEEN  EWRO-SNE DERSA X CEIELINS T e b o)
FMBRBIE, MIFCTE M MEALD 1522 EHAXSRRTS 5L ERRUTO S, WlOHN
H. SO UFIDOBAIIRINZRL 25%, 50%, 70%,  Lid—YekSS<, BIEHEE R URYIOR S84
H: SOy JMATIEUS QMU FHRERNL, b~ 2B, 2% THARY bFAMRTABIEE, 7o) LK
Bt (pKa 3k <23) RIECHAHAERL ORTROKFERE L, HIRICH UTHED
T3, <7V RRIOSEEIR 1525 He SO, JLFE WEDA S { ENTEHmMBREND T TIZSHRITET 5
OYRBRETSH . (GH4HEBR) —FROELE s IBERTURBIAR P < 2BIED SR, 70 4
VBRI, RO - ERERESOREE U RBEEATERERRBILTS b, HEEL, ~
i 7v—-0gfEE H.SO4 BMLAHR ZHEEL P4 PBEIRD IS PITV A EIRER LTI
H3EvT Y ORMELCBHRIEIOETT 2 H00% - 250 20 s OUARER < Z 4 & v AENIAT
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FEWABE DA IR AR I BT U T~ XE R R DR I
O XAManHEmEDR : h RN 28D A0

Thb, KEROKED, BUTHOEETIHES

Hbh, XK+ PRBACEEISNIBNES 50T
IERE: 3 BRYES DRRE H: & R BN B—2 OB %
ﬁ%wuiﬁa&(%%ﬁ%é%ﬂ%TbThaéﬁ

. ZB.
RKpHu;Mam&«Tﬁ%$aoﬁ@%%u,

THNTH Y (RO UIELEE, 7 v- 0%k
2D, . HURFIEROIREE UTRAFSTH 5. pH
(R RHFIFR OIRG D — 83 H M I KB LT ZED
7 vn Vi, BRESSETIRTHIMENY
BAKIERTER 7 v VR BT30T2 v I0H
BEHE UTRABETH B LRAS.

T RREBHEEEE 7 L — OBRLEERIT DT polyoxy-
ethylene alkyl ether (B{k= 1> Mol ¥} 6) 0.7
% REMUTHH LIz < 5 v o0 RRIH4E,
IR C R ITWL,
UbB® b1z, 7 v—ORARIRTFHEED,
KILF Y L~ DYYE & AIRNCISEREE TH b pKa
=3 THHTEIIEHE X{—HT 3. Fic 50%,
702:H.SO4 WHO LS &ii%ﬁ@‘]%ﬁékﬁ& »Fet++
memﬁfsnatmﬁmwm%%wﬁmah?@
3. Bt LOHE, ﬁﬁ{hb’@{ft%iﬁ Si0s/AlO;
DENVEDWRA L1 D EMITRIT 5 € VHICEFN
TWwlTE, Riﬁwuﬁ@&wwz<ab,vvz
./&ﬂ@ﬁ%ﬂﬁFbT@(@Tﬁ&hbt%ﬂ%

Table 5

Bt OB L OREHR

SEOXED 5 b Ktk pKa 15 Hey <5V
DRIRUCTEE 5 B R RUTO 5 T & BRI
RTH 5.
: Q%%HMWWKFDTXTWAjfi/ﬁﬂKF
W%ﬁ%mﬁmﬁﬁﬁvjlzﬁﬂ&nﬁKMEﬁw
HERIEDKRNET o b, ZOMAS (MK,
lattice-bound-metal ion ,,@BQ% BhH3EHRUI
R Lo b, FHEBRE TR & TR Bl RS
»b H+ BSMOKRNETFTH 5 C &% Tl
g 0.1~1.0N-KCl 5% VT v~0D7
m by BHIUIRAKIES, 105° IKRTRRLIE 7
V=B JRNT A F 085 5+ DFI R B LSRRI
BT pEeaUics th, HE5EDED THOTHE
REED S e Ebh s, UL BGITETRE
TR AFNTF I OTRERETURETD 5.
R KCl R & L— [RiRLER 0.72 HinLic
4 (Ne.5) 2 kR E UTHEDIELTH AT L %
CREEET AL LRI, BEX D v T v OHARRE
i H+ BAROKIMEF Th 5 € & HSHAEHIKIT
kieiza, |
ILED IS AL 2 ORI OBIRIS BT
HOTHME 3 K oh B U NMERIZ D
L DDOBKHEIC X 5 b DToH b LEREERE OWIT &
S OB S £ A bh 5O TSR L O
MABIRIZ R UL < <, - R RIERDITE 2 1A T
RHIORIR 2 BEICD 5 ST £ 5. RE
FIEROBAUL R FOSRR RN T 298, HHO
FoT- RERWEIC 0T Walling OFHEIC L 303
FHOEEHASTIOME b DR ER L, RARBOHE
T e U VRiREI L 3 5 & SLICERRREE, -
< ARIERO pH ZBEUGE UTEAS L LDk
BOHBEEALB. NLEH LRI BIRUDTH,
ﬁiﬂaﬂ@mammﬂuro7~ob/ﬁ&ﬁmm

Relation decomposmon of methyl parat}non dust formulations and loweung

sate of acidity of clay, poisoned by 0.1~1.0 N KCI aquous solution.

15 days storage at 40°

Ii:\}(g' iaz:s/ilc:ll(i?ggl raﬁzvggzgﬁiity Moi:/:ure rH ?Ka _ anlczl’zgzﬁon Conce;tration Decom;osition
1] 903 | o 0.33 | 4.5| 0.8(DAB)| 158 1.06 30.6

2| 7w | 6 |01 |55 09DAB)| 158 1.16 26.6

3| 513 2 | o | 63| ZLABAR s 1.48 63
4| 3.54 0.8 | 000 |66 2LoBAR | s 151 44
Tsx| e | 0 oz | — | 2FNBAR| 58 | 155 1.8

. % Polyoxyethylene alkyl ether 0.72 as a stabilizer is added to No 5.
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ester GHH IV ZDLREYPIRRORITEL ST L
%5, HIB

polyoxyethylene

R—0—CH;—CH;—0—CHe—- -

R— -—CH»—CH —-0—-CH~—- .

HEOmEZOOm s H RKGORE S
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H+ L#fgiox, HY B AFVRIFty, <IV
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TN polyoxyethylene {LEVHZONTIE 7 V&V
JLOME, Bib= voMme vEiIC XD THETOE
RpED o 3B TRIDE&IWSH 1z

BN

B #
FHERBEAMEROLnRYE, pH, ERERLE,
P Y ABERNRL R 15%, 25%, 35%, 50%, 10
25H: SOy TLTHEMEAL U BitER L, 7 Lv— 2 A0
TBFE LIz =5 v o MFIOSEERHAT 5 Litic
Y4527 polyoxyethylene alkyl ether D4 RBIES) R
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Résumé

Author ’meaéﬁfed the surface acidity pKa or

pKa-M, pH, substitution acidity, Thomas acidity

of mineral carriers for agricultral chemicals and

+ inspected the decomposition rate of malathion dust

formulations with acid clay and clay, activated
‘by treatment wuh sulfuric acid in such concent-
rations as 152, 252, 352, 502, 70%.

Furthermore, avthor inspected the decomposition
rate’ of methyl parathion dust formulations with
‘clay, poisoned by treatment with 0. i~1.0 N
potassium chloride, rmsmg and drymg at 105°C,

3hr, and the effect of H+ on the decomposmon .

of  organophosphorus dust - formulations. The

results are as follows :

1. ‘Surface aci\dity. was measured by Wa]ling/

method and standard colour comparison tube

series. In order to measure them easily in the

laboratory, I proposed standard colour comparis-'
.- on-tube series, framed by making use of several
pharmacopoeia

carriers, such as acid clay,
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clay, talc, silica sand, bentonite, and kieselguhr.

(Table 2). \
2. ‘The values of substitution acidities are given

" in table 3,  and in the next decreasing order :

acid clay > clay > kieselguhr > attaclay > silica.

sand. Bentonite and talc are measureless.
: Thomas acidities of carriers in comparison with
the deéomposition ‘of malathion dust formulations
' are 1rregu1ar, but we can recognize . the corre-
Jation between substitution acxdxty and surface

ac:cxty to a certain extent.

" 3.. In the sulfuric ‘acid treatment of acid clay

and clay, surface acxdlty,
substitution gci&ity are the largest in the 152
. He S04 Substitution acidity of
untreated clay is lager than clays treated with
H,SO,: Thomas acidity of both acid clay and
 clay is larger than those untreated by H;SO..

treatment.,

4. Correlation between pH, substitution acidity
) ‘and Thomas acidity is irregular. (Table 3)

5. When acidity of carrier is strong, ther

decoinpositions of malathion dust formulanons
The
decomposmons of malathion dust formu]atlons
with clay and acid clay, activated by 15%
H: SO; are the most remarkable than others

with vanous carriers are remarkable

untreated and trated by various concentration
" of HaSOy,
extent the correlation between

and we can recognize to a certain

substitution
acidity, surface acidity and decomposition. From
this result, hydrogen ions H+ -are supposed to
have ]arge effect upon the decomposition.

6. When activated acid clays as a diluent are
used with stabilizer 0.7%, the decomposition
rate of active ingredient is considerably remar-
kable, especially in the case of acid clay
activated by 15% ,H‘_- SOy, but when activated
clays are used, the decomoosition is markedly
"decreased by addition of stabilizer. I suppose

that surface area, surface structure and adsor-

ptionability' of acid clay in comparison with clay.

relate to the decomposition of malathion dust
formulatmns. .

7. The decomposmon rate of methyl parathion
dust formulation with clay, poisoned by treat-
ment with 0.1~1.0N potassium chloride, is
gradually decreased by the lowering of acidity

Thomas acidity and,
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of clay, and we can recognize the quantitative
relation between the lowering of acidity and
'decomposition. From this result, hydrogen ions
H+ are supposed to have large effect upon the
decomposition.

8. From the result as abovementioned, - we
shall be able to consider the stabilization
machanism by addition of stabilizers which
author recommended, such as polyoxyethylene

alkyl ether,

ether,

polyoxyethylene dialkyl phenyl
polyoxyethylene phenyl ether, and
polyoxyethylene alkyl phenyl ether. I presume
that non-covalent eletron pairs in the molecule
of the.compound use@ as a stabiliier might

preferably seize hydrogen ions to prevent them

from reacting with malathion. and methyl
parathion. . :

9. MoiSture in both kiese]gu-hr' and bentonite is
much and the latter contains much alkali metals
and alkaline earth metals. = Talc is less acidic '
than cly and pH value 'is>>7 under various
influence of Mg++, Fet++ free\bond, alkali
impurities etc. Therefore, it is very difficult to
judge the decomposition rate by acidity only.

10. Author could not find out the regularity
between acidity of mineral - carrier and decom-*
pos}tion rate, but we can suppose for H¥ to

be an important factor of decomposition’ of

organophosphorus dust 1nsect1c1de

Synthesis of Dialkyl Azophenyl Phosphates and Related Compounds. Studies on Organo~
phosphorus Compounds. II*. By Yuji NAGAE, Tomoo WATANABE® % (Institute of Agricultural
Chemicals, Toa Agricultural Chemicals Co., Ltd.) Recewed April 24, 1958. Botyu -Kagaku,

23, 89, 1958
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dialkyl 4’- {7 #t azophenyl phosphate & ¢* thiophosphate (—#¥5% (RO)e P(X)OCg Hy—N=N-—
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Metcalf et al b studied on the insecticidal
effectiveness of many dialkyl substituted phenyl
phosphates and thiophosphates, and they found
that there were general correlations between their

‘ chemical structures and biological properties as

follows. (1) Compou.nds with phoshoryl groups
were more active than those with thidphésphoryl
groups.

active than their higher homologs.:

(2) Methyl and ethyl esters 'wgre more
(3) Presence
of nitro groups on an aromatic ring was required
for high effectiveness, and the maximum effecti-
veness was assocxated with nitro group in the
para position. (4) Introduction of methylene or
imine between benzene nucleus and phosphorus

atom destroyed effectiveness.

Late]y, Fukuto et al.® found that there were
between hydrolysis
frequencies of phosphorus-oxygen;
inhibition of fly-
brain cholinesterase, biological activities of dialkyl

rather precise correlaions
constants, '
carbon stretching vibrations,

substituted pheny] phosphates and Hammett’s
constants(c values) of meta or para substituents
of their benzene nuclei. From these data, com-

pounds containing such substituents with favorable,

- @ values as p-nitro or p-cyano were highly active.

If the hydrolysis of these compounds and phos-
phorylation .of cholinesterase By them are due
to E effect of para-substituents (e.g. Equations
1 and 2), dialkyl 4’ substituted azopheny] phos-
phates and thiophosphates contammg substltueuts

* Previous report (reported at. the meeting of the Assoc Plant Protectlon of Kyushu in 1956,

in press) is to be Part 1 of this series.-
#* Kozu, Odawara, Kanagawa-ken.



