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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.

Me® . » lv|l¢ T Acknowledgement
H_@\ /Se ) "‘Ht Q\ /S We are most gra_tefﬂ to Mr. Kengo Ogawa
—_— P - for his technical assistance.
eO/ \0— . MgO/ \0; C T - References )
Fig. 5. T . 1) R. Sato, and H. Kubo,, Botyu- Kagaku,

24, 93 (1959).

+

Reaction of Methyl Parathion with Phenylmercuric Acetate, II. Chemical Studies on -
Organbphosphorus Inseticides. X. Ichird Muta, Sinkd Goro, Rokurd Satd (Agiicultural
Chemicals Inspectmn Station, Ministry of Agriculture and Forestry, Kodalramachl, Tokyo)
Received July 30, 1959. Botyu-Kagaku 24,163, 19:)9 (with Engllsh 1ésumé, 168).

32 Methyl parathion EEfEEY = SAKMEDORMBIZOWT (2D 2)  HEHRAHDL

5

MPFJE SE104R ZRE—fF - SRIIEE - EHONER (BIRRAHLERERIERT) 34. 7. 30 3

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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. Biom OB ¥ o421 &1

IR & U p-nitrophenyl acetate, O, O-dimethyl O-phenylmercuric thlonophosphate
LY, TREVHLFMTBLOTHE t@ﬁ'ﬁ‘nm"fef@f-- .

nigicsn methyl parathion & phenylmer-
curic acetate (PMA) %»BE4&UI4E, p-nitro-
phenyl acetate (compd. I) & O, O-dimethyl O-
phenylmercuric thionophosphate (Compd. 1II)
BHERL, ChSORISREMIIKIT S - THRSE
31 benzene, acetic acid, HgS, p-nitrophenol
RERISS T EH HEEBRNCION T b ARORIEHS
HBDIEB T ERHER L. LOBABRISIE 50° Tfi-
1LADTH Y, HECL BRTHD - 20T, HEK
ES Iy tﬁﬁ]r{n'cmﬁmcow'cuﬁfj LR UTH D
27z,

FHEOREERHIAD methyl parathion DR
IOV TRE 217V, ZHURIRNT 30°, 50° T8ty
BREMEEIEL, SbRkR—1—Sn< sy
iz & b AT compd. I 36X compd. I %
B U, 307 BRI 300 TR RIS I 5
- t%ﬁﬁ%bt@'@%@ﬁﬂi%ﬁl‘%?%,

Table 1.

RRLIUER
CABKSUEE iz X 2 methyl parathion D
ﬁ%(mMmWIMﬁwﬁA)

RAWHIHRD methyl parathion @ﬁiﬂﬂtﬁf,’é IfC, -

$liz methanol %inA THIHT 2848, BBEHT

_methyl parathion & FHEKBIEED bf RS LT
DITEE L bEAI

methyl paiathion 233189 572
SEBBEMINS.

Methyl parathion 30mg," HE/KIRILAEY 20mg
% ZNENALr methanol ¥H% 50ml X X752

azeh, HHBI methanol T 50ml &L, il

23°~25°) [T—RSRIME LIz0b PNP Hicd b
methyl parathion %5E& U TZODHELZRDI
Table 1).
5mg, methyl parathion 30mg % 50ml X 27 5 2
:1(2:2;/'), methanol T 50ml t L, —ERE%D

Decomposition (25)  of methy] parathion with organomercurlc
compounds in methanolic solutlon : ‘
N Mol ratio Mol ratio Def_ggﬁofitig?é:/ﬁi)ogf
Mercuric compounds added Hg compds/Mp. I;{)(rli /I&Isg After 1 hr. y2 }I:ts. 3hrs. B/A
A A p ) B .
Phenylmercuric acetate 0.521 — 11.7 ~ 24.1 32.7 63 -
p-Tolylmercuric acetate 0. 500 —_ 15.4 24.3 327 - 65
o- 7 0..500 - — 152 251 338 68
: Phenylmercuric urea 0.521 —_ 9.5 151 218 42
@ Ethylmercuric phosphate 0.316 — 6.0 9.3 - 13.7 43
Ethylmercuri-p-toluene- ‘apg " _
sulfonanilide ‘ 0. 368 14.6 22.7 3.5 86
Methoxyethylmercuric chloride 0.596 — .10 1.8 31 5
None 0 . 0 0 -
Phenylmercuric acetate +HCI 0.521 ~ 2.31 0 0 )
p-Tolylmercuric acetate +HCI © 0.500 2.40 0 0 0
o- v +HCI 0. 500 2.40 0, 0 0
Phenylmercuric urea +HC] 0.521 2.31 0 -0 0
@ Ethylmercuric phosphate +HCI 0.316 3.80 0 0 0
Ethylmercuri-p-toluene- - : :
sulfonanilide +HCI 0. 368 8. 26 0 0 0
Noxyethylmereuric e 0.5% 2.01 o o o
None +HCI ' 0 o o

Composition of the reaction solution :
20mg in 50 ml methanol.
20mg in 50ml methanol.

Reaction temperature :  23°-25°C,
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(1) Methyl parathion 30mg, organomercuric compound
(2) Methy! parathion 30mg, HCIl5mg, organomercuric compound

KA HBKERLAY 20mg, HCL



B o B o o24 %X
* methyl parathion % PNP izl b LT2D -

FREERWDI: (Table 1).
Methyl parathion 30mg,

{EKEILAY 20mg

DOHE1E methyl parathion 1.522, FEKEULEY

1.02 ORAEVNHOHIRIHINT 2D TH 3.

Methyl parathion (D5}£7:EI2 methanol ¥

TRAUBKIULEDORBUZ & Y HETRE 3,
BRI 1 BERIC 4% 6.
4. 1982 R LT 5.

s
226~15.52;, 3BEHIT it 14.0~

L,z)n'SiC methoxyethylmercuric chloride D}
41t 1.3~3.425 T b, methyl parathion OF#E

4347 (Table 1).

- TEAYMIIC HCl 2mA

5T 724 methanol DAHTHHT /T, E
THRVEER] (1~3 B$H) H4Z methyl parathion %3 -

ARINBODT,

ZOSMERRER X bkBkizEDb

aN3. &AM HCIORMIC & > T D X 3 2RI
piH ahzoe, HCl 2KEEAMICH LS REL
EAtr methanol ERTHIETIUL, HEUKEIL

EYOWERS T3 ELBAWNAAR O methyl

parathlon REMRTHLENTRAS.
CIL
DERFZEAL

EEfﬁ’ziﬁﬁiﬁfJ& LT methyl parathion 1.52,

Methyl parathion, ﬁﬁﬁj@ﬁ{[ﬁA%ﬁAtﬁﬁU

HHKBULED 1.022 ORANHIEZ-SLY, Th
20°, 50° -OHBBIANT 1, 2, 4 HEOKREIL
B2RGE LI A

23®E 2g =75 2aick b, HCl 5-10mg %
4{p methanol 50ml %fnA, #91RsREE LTl
HULLOBERFHTFHAL, FRO—ELMZED
PNP i£T methyl parathion 2JE L, ZOOEER

%Rz

Table 2 IZRTML baSlCIty »RT compound
4~10 B UIEANE 30°, 50° LWENOBWATH
methyl parathion HSRINTS. TA1CH
T A0ME B/A~B"/A, C/A~C’[A 2R L,
compd. 4~10 (7 ZER<) X 30° Tk 1Mt 67~
10522, 438t 78~12124, 50° T3 1 78~11222,
4 BFE T} 92~15628 2R LTV 5. Thb rVEh
b % VOIEERISIC X 3 BTH 5 T ERRUTL
%. HgS {3 methyl parathion O3 % {2dE3 5 ¢
FiHid ADT, 1002 Pl EOTR2RT ORKEULE

WL ORISIC L > THE LI HeS, 2 OfbOERHOD

R b0 E A S5N3.,  Ethylmercuric
phoshate |3 20° Tid 143~157%, 50° T} 152~

19022 %5R3. Thut HCl MEDHL» 5 § 2mol ©

methyl parathion & ;;Um“ 2bDEEZLNDY,

Teble 2. Decomposition (%) of methyl parathlon in puartzeite dust belng
mixed with organomercuric compounds.

Mercuric Mol ratio |Basicity? Tamp. storage 30° Temp. storage 50°
No compounds Hg HCI titd Weeks stora Week
ge eeks storage
added compds/MP. | ME /Mol 1 7 4 7 1 3 T 1 3 471 2 y
‘ A B ‘B’ B B/A B'JABA| C ¢ C" C/ACJ/AC/A
Nane - — 03 0.6 1.0{ — ~— — [ 20 27 41i — — =
Ethylmercuric . "N K
1 |Efhylme 0:661 0. |05 06 09 07 09 13| 14 18 33] 21 27 49
" |Phenylmercuric . :
2 |y 0.5 K 0.3 06 09/ 05 10 19|13 18 34) 23 32 60
© {Methoxy- . n'ot o . » v .
3 Etil}}:};?-(ieéguﬂc 0.596 titratable 4.1 13.9 51.7 7 23 87 |45.0 60.1 8.0 76 101 143
g |Phenylmercuric | "o.597 | 1013 |46.9 48.4 50.4] 90 93 97 |554 547 623106 105 120 °
5 |0, Telylmercuric) 4 509 1003 |42.5 44.8 465! 85 90 93 |50.0 54.1° 714100 - 108 143 -
6lp- 7~ 0. 500 1086 |48.4 50.0 5L.6] 97 100 103 |55.9 6.3 79.31112 123 149
Ethylmercuric . i :
7 [ e 0.316 1088 | 45.1 47.4 49.5 143 150 157 |48.1 525 60.0 1152 165 190
Ethylmercuri- . ' .
8 |p-toluene- 0. 368 1000 |245 27.1 28.3! 67 74 78 |28.6 29.8 33.7} 78 8 92
sulfonanilide . ) ] - .
g [Phenylmercuric| ¢ gy 090 |36.9 38.6 4.8 71 74 80 |44.0 527 76.1] 84 101 146
10 [Mereuric 0.550 2004 |57.9 62.4 66.6]105 113 ‘121 |60.7 67.7 85.9 110 123 156
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oot ® %
RIGEBED 332 VO T 4 WRITIE 20025 OB FIFICE
UTWisiy § O & bt s. Methoxyethyl mercuric
chloride DA 20° Ti3 T~87% 50° Tik 76~
14322 THY, methanol HHATIRIL LA L R%
RIBNT ED D, MERIGTI 22 MtrEAIR X 3
HDEEZLNS.

OyﬁﬁﬁmﬂwA%tbfPMA %mw
BEARRORREALZE LIz,

Bl 5g 2 &b Tt chloroform 50ml 72‘1)1]%_,
HRFMCTHFBUTHRK 40ml 2 & bh, hitchlo-
roform 20ml ZMMA T dimethyl.yellow. % #F7R4%
- LT, 0.05N methanolic HCl THEL, ¥r s

BRI S>TRZRA[E b‘f’ﬁﬁ%)ﬁﬂ@ﬂ%iﬁ b%@ﬁ‘ '

RERRDI. '

’hme3KTTw<ﬁ%@mﬂm~W THE 45808
# 312, 50° Ti 5095 OHMEERLTV 5.

4FEHO b DR BERHIITHA L 25, T OHHA
RFDs wmdovs, HREE 1+1), KTHEIBEHE
. BERIKTD & BAROMRACKBI B
i, Thid PMA SSHIBHERY % & TSR
LTHLI HeS ¢ZAbNE..

HCl WEHRI X 2 EHEBKIROELTIE PMA, |

000

 Hp- PHA " “prin compd PHA
ot 56 ere T

compound II *

: Sﬁray ‘of 12 diphenyl-

carbazone-ethanol soln.

‘Detection method

Paper ® : Toyo. no. 51 20x20cm.
: : or 3x20cm.
Development : One-dimenionsal method

~ Solvent
: ethanol amme

Fig. 1.
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v hafetnhaihaiitesthedir s Rf

“loas

“loss

: n-BuOH satd (1+5) mono-

5 o2t 51

Table 3. Decomgposition (%) of organic
mercury in quartzeite dust containing methyl
parathion and PMA.

- Weeks
storage ’ '
\;;;\\\\\\\ 1 20 4
storage : R .

3°c .| 2 24 3l
50°C . | 28 30 50

0, O-dimethyl . O-phenylmercuric thionophos-
phate SLITFER SN 523, HIBOM { PMA 1<~ /¢
~ 7 u% by 3 THETRIFARICRIE SR OT,
e ST BEKEE Wt EE$ 5 0, O-dimethyl
O-phenylmercuric thinophOSphate Ths.

L ~<—rt—y B< Fr5T mcmmﬁﬁmw
DR

il S methyl parat}non & PMA b)}iﬂ"
L,’C p-nitiophenyl acetate ¢ O, 0: dlmethy] O-
phenylmercurlc thxonophosphate PERTACE
b, HAENFIRTIDRONEERE LTINS

DILEYDTHET 5 L E R MR LI, 2 ¥ DL
;bcn%m%bt.'
L - e e __-‘._._...\__\-._-___.. R’
.() () ’ C) on6
0 00 o

D '
-

0.0 .

O © . Joos
MEiPMA METRA - COMPd, pp e |
dust ust A“P
ot 3e'C utsoc

~ compound I
Spray of 52 methanolic NaOH R

Toyo. no. 51 treated with
silcon 550 20 20cm.
One-dimensional method

Upper layer of the mixture of
- chloroform:ethanol: water . .
(10:10:6 v/v)

Paperchromatogram of p-nitrophenyl acetate (compd. I) and O, O-dimethyl ..
" O-phenylmercuric thionophosphate (compd. II) in methyl parathion dust mlxed w1th PMA
after storage of one week at 30°C and 50°C,



B om B % o2t %

" (A) p-Nitrophenyl acetate Dl

Metcalf® D7 o< b& 5 7HRILHEUTIT 1.

F7ebb “silicon 5507 & LA T 3 THE LK
{AHE No.51 (20x20cm) ZHAMAOZ ao kv a
X (IR 2 0 e kob 2 2 MATIORES b 2 ¥
TERONI LD 2 2o b L, BICEHE LT
p-nitrophenyl acetate, = p-nitrophenol, methyl
" parathion ®¢DU$WA%ﬁ&%bz£vbu

chloroform 10, ethanol 10, 7K 6 DEID L%
BIEELE L, ES—RITER% T2 R,
52 methanolic-NaOH 2 WiH LT (Fifa)
gD, C -

(B) O, O-Dimethyl O-phenylmercuric thio-
nophosphate @&Hj

PG No. 51 (20‘X200m Rix 3x20cm) TR
TMAID Y 0w sv A fIHIE 22 5 B L, DlicEit
& UT O, O-dimethyl O-phenylmercuric thiono-
phosphate (AT 5N D), PMA (mp
149.5— 151°) Drun I!')U.l».ﬁ?{}{%x-j’ 2 FU,
n-7 % 7 =V1§E33 X {F monoethanol amine 7KK

(145) 1 SOEKD Li> BB E ULR—RTTE
‘1.% YIS D ethanolly

&I,
WEMELTHRE RRa) 385, :
ﬁEﬁ)ﬁUOD'\——N— yawtss A(D—Bﬂj% Flg 1
iC7J‘ L/T. .
] » 50° Kﬁﬁ 9274 E’éEﬁ}ﬁ'ﬂib‘@'ﬂ § FRED ~<
—/\—9 v v b5 a8 R8I0,
Fig.1 %CTT&H CEEEIRE E LT p nitrophenyl
acetate 0.41, O,O- d1methy1 O-phenylmercuric
thionophosphate  0.93, p-nitrophenol 0.76,

methyl parathion 0.06, PMA 0.53 23 5. (2

@ RE 13 BEIRE, BOAMOMKROZAS L b ET

. OEEM S 3) EERENFITIELS, O p-nitrophenyl

acetate, O, O-dimethyl O-phenylmercuric
thlonophosphate ERAER—OD Rf 2RI AL

PSR INBT DD,
ﬂ(ny%A'C' tehs ®4EA%b>ﬁ7EE‘?' 3L <‘:7b>§IEEU] 3
hi.

. ERHAOREBTONT AR » FORABIRXITLLY,

4 BETROTHIRH SNSRI L2505, 0,0-

dimethyj O-phenylmercuric thionophosphate i
30,° 50° WNODIGE b 4B T TR I N, RE

1 BT PMA O 2% » POSRIINENDT,

PMA 2 1 8 THBAE O, O-dimethyl O-phenyl-
mercuric thionophosphate (C?"{B LIz &S
potY Lt 0% Al

CEKEEAIC S b AN,

WHIFITIE 30°,50° g

BFIBoO p- mtrophenyl acetate {3 138, 2;@{2&

Bl EDEEEET» & methyl parathion, PMA B
AMFNTINTIE 30°, 50° WFNOHET HKOK
Biekb '

S

g§*8>P 0-¢d >- NOo+CH3COOHg—®

MP - - PMA

—>CH3coo®-Nog‘

compd. I

CH,O
+CH’O>P—0—Hg®

- compd. II

p-nitrophenyl acetate (compd. I) & O, O-dime-
thyl O-phenylmercuric thionophosphate (compd
M) &KL, CHBHERSMINTOL &) —
iﬁwﬁﬁﬁfﬁiiti b ﬁﬂi’}%mmﬁbﬂ% LER OIS
T EDHED. .
ﬁ&mc@%mwmﬁznrﬁaﬁik¥m$ﬂ%
EOPE HEK, RUKBGH 2RI NI ERIEE
IKﬁiﬁAﬁL U TEERSITH L, 05
ABEETE. o
B *‘J, L
1. Methyl parathion. {3 methanol B¥ATH
HCl %K&{taE:
st USAEL ESte methanol BT IN
BT LRI, fs THRAMAID methyl parathion

C RERT AEARIK HCl 281 methanol Tl

gALERE D7J<ﬁ&4EA%0)§6WGiF?£‘éﬂ, IERES "

SERHELNE.

2. Eé*ﬁﬁﬂ@ﬁﬁ}%ﬂb%wﬁbtﬁ% methyl
‘parathion i 30°, 50° WENOEBIZRT b URK
B XD BWINDY, 50° OHAIEHERID
FITERIC & b ISR SN 5. ¥72 PMA

U RARUTTFEOHHASULAY L 2h, 4Bkics

J Zu*ﬂﬁﬂ#’@ﬁﬁ_&ii 30° it 692, 50° 'C‘Ii 50/"(‘
H3. _

3. Methyl parathion, PMA'E%Xﬁﬁ‘HUiﬁﬁFF
OABRITIWTHRERD & LTP-nitrophe_hyl
acetate, O, O-dimethyl O-phenylmercuric thio-
nophosphate HSTEEET B L &% _—r¢— 7 nw b
7 7R - THERE LI, o Coh

X M

“1) 2) ZRE—E8, ARIGE, HIEIHE, (EEAR,

pdiElSE - 24, 109 (1959),
3) Metcalf, R. L March, ‘R., Science 117,
' 527 (1953).
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Résumé

1. Methyl parathion was decomposzed with
organomercuric compounds in methapolic solu-
qoﬁ'but not decomposed in methanolic solution

cor (Table 1).

2. When methyl parathion was mixed ‘with

containing HCL.

organomercunc compounds in quartzeite  dust,
the rate of decomposmon was proportional to
the mol ratio of organomercuric compounds to

ethyl parathlon during <storage at 30°C and
50°C «At 50°C the - decompocmon of methyl ‘
parathion was increased by the catalytlc action
_ of the decompdseq .products: of organomercuric
‘compounds with méthy] parathion.

- When. phenylmercuric acetate (PMA) was
" mired with methy] parathion in quartzeite dust,

¥ om 2 5N

. acetate (Rf\ 0 41)

PMA converts to O, O-dimethy] O-phenylmer-
curic thionophosphate. The decomrosition of
orgariomercuric compound is 312 at 30°C aﬁd,
502 at 50°C after four weeks storage, '

3. By paper chromatography p-nitrophenyl
and .0, O-dimethyl O-phe-.
nylmercuric thionophosphate (Rf 0.93) were
detected in methyl parathion dust containing .

PMA. (Flg 1) Consequently the re-ction of

+ methyl parathion with ‘PMA. in dust formulation

proceeds by the following way. .

gg38>1§ o_©N0n+CH3COOHg ©

—,CH:0

~CH, o>P O’“Hg@
‘ +CH3COO®NOo

Eff'e-ct of Additives on Decomposition of Malathion.

v -phorus Insecticides. XL

Masao YamAvcnr,

Chemical Studies on Organophos—

Ichird Muta, Rokurd Sa1d, (Agricultural

Chemicals Inspection Station, Ministry of Agriculture and Forestry, Kodairamachi, Tokyo)' A
Recexved Ju]y 20, 1959 Botyu-Kagaku 24, 1E€8, 1959 (w1th English résumé, 173).

‘t33 Malathlon Oﬁﬁ?lu&(i’?‘ﬁﬂ[#ﬁ'@ﬁﬁ% ﬁﬁ}&ﬁﬁﬁlﬁﬂoﬂt’%’r"ﬂ”ﬁf%" %Hiﬁ th’ilﬂ?ﬂﬁ
= .,iﬁﬁi—‘EB R 7N (ﬁ%ﬁé‘&ﬁﬁ:ﬁﬁ) 34. 7. 30 5‘25_!.2

Ma]athlon 2T 2 E:ﬁ’ﬁ?ﬂb Lﬁ‘_u@ﬂI:'F%X‘?'C ti)*%‘«‘

zZ05 bk, @R,

RO Elitﬂb%n BTLZ%»

BIEEBHOBRMC L 3 BB O>WTRELIZE TS, O,0-dimethyl

* dithiophosphoric acid & OBEFFIO#E & malathion OAMKE QM HANEFEFBEY b1

. FAEYOREN, W, ML ma]at}uon @ﬁmmm%@“am

»Aé nr%w:az%mwg@rpﬁ? X cﬁ;&.

' Malathlon Qe (%3505 [t 15l a l/f-.i?a R
Wdﬂ%ﬁﬁ‘ﬂ#b M2 ET 3 5. A.C C. #t
@ J. F.Yost &9 & COAICHN THIZE LK,
SBHE R IE DI HIMFITIE 0.52, AT 2%

B LRSS SEHE U S LT 5. REIRTS
AC.C th@ﬁz“’: b3 (iliﬂ@f;‘i@tb&t X > TR
RE LT 35, BUFIDRIIEEDRE D B
SINUTL B2 Malathion' i37k5 0 ffE R CHlR, Hi
T & > TRCAM LB C EDRENTV 3. Rk
& malathion OAMERE LTAS, &l RO HH
OB LRI UTEEE, e SR O malathion

T BB O, O-dimethy! dithiophosic acid™
LoBfE %f&fiﬁéﬁﬁfﬁ) b, FELN, #i5H,

L DRERTH AL E R chD'G
T B2,
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ned

T b QBRI

= OB

952 THFEHZ A L, WROHEIIEGH TR

LT L 7% OSRE L, CHRENY% 12 MA
THHTRAT 5. FAIDYIAIZ Sorpol 2030A 2 -
WTH 522 OAFRIED, cnt:mbn%%buir'a
He Ui

REI=moon :'w\ﬂ'c%ﬁb 50° @taiﬁ%% .
- I BRIE U, —ENIBIC AR RO TE R BRI
CUTHMRE R Ute, BEKSOM ST 2 1l

T RYPURTRN U IR P LSRR % A1z,

BEIRABICIE O, O-dimethyl dithiophospho-
tic acid? 2FPROx 2 /7 — Wi & h UREIK TR

CPILT, 1~107°M OB ERES. TRRSREEOE

SR ORA LTRSS LY, WERIRO0E



