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Preparation of Binapacryl Suspension Concentrates
and Their Physical Stability®

Masahiko FujimoTto, Toshiie NAkAMURA and Etsuko MURAOKA

Agricultural Chemicals Research Laboratories,
Sankyo Co., Ltd., Yasu, Shiga 520-23, Japan

Binapacryl suspension concentrates were prepared by wet-grinding with an agitator
mill, Attritor®. In order to evaluate their long term physical stability, the changes of particle
size, viscosity, sediment volume ratio and redispersibility were examined during storage at
various temperatures. Although binapacryl was chemically stable in the suspension con-
centrates, the binapacryl particles started to grow markedly at 30°C or above and conse-
quently undesirable changes in their physical properties occurred. No polymorphic change
during the particle growth could be detected by X-ray diffractometry. From the observa-
tion on scanning electron micrographs of binapacryl particles at various intervals of time
during the storage at 40°C, it was considered that the binapacryl particles adhered to each
other by sintering and grew in size. The particle growth, however, could be reduced to an
acceptable level by adding a small amount of finely ground water insoluble resins. Such a
binapacryl suspension concentrate was physically stable either for 8 weeks at 40°C or for
28 months in a warehouse.
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Studies on Pesticidal Suspension Concentrates
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(L ERNNTLE TH - 7ond, JrEUER-CORF D RERE
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500 BAREERIE B7h H45 WBMSTHENA
Baove o MISHEGE LT, Na-CMC (X SEk T [H
B H &

1. FHlI& LURAIHBFE

binapacryl [ZHiF 98% LI EDOTEARMEK (NF 2 b
) RV, ToMBEIEBEIIRERY CR L.

Yy vk Ay A (BEY = CP-
100®, +&BIHL), HUEFAFLErT—XF Y
. (Na-CMC, o b 7TA®, T ¥HHK), T+
Loy a—, 257 H L (AAL®, dyp=1.16,
ikl 82~86°C, FRJIIMKETH), 7 ~<n o fillF (NG-
4B, do=1.14, (b 81~100°C, HEHML¥TY),
FOAHEE (R Fa v No. 80B, dyp=1.12, #k{bsi
75~85°C, =W miir L) (X LEMLTOEEM
7z,

2. BRAAFESLURRE

BREF O W & FEsIEE Table 1 1z
L7z, No. 1 ALFI3EARN b DT,

ENFEDTR
DR AN )V~

(B O EREYE (controlled flocculation) #4535 H
f9CcHVz. No. 2~4 JL7513, No. 1 QUG /KAREYE
ORI P I ML 72b D, No. 5 5k No. 2 4L
SRR E LTz F Loy a—uxRmMLEC D
DTHB.

No. 1~4 M o M@ A, HEBRWHE 7 +51 24
MA-1S® (Attritor, =} =BIfERT) & AVGHR—FRHT
TP L7z binapacryl 2 5 ) —2sBLFHB L 7. No. 2~
4 BT BIERITIHLA LD 7 T4 &2 MA-
01S® ZHWTIRIHFEL 25V —L LizDh, FhE
FUBFIAC AN L RS L7s. No. 5 5o BEHIE,
binapacryl 3Lz 2 F v HFaw BELI-OD, 7 b
54 4% MA-30S® VT LBER L. ks, 7
kS 4 % MA-01S, 1S 35 L0 30S R KUEARILL
RFER 0.4, 2.4 5508 1007 T, ¥PHEAICIZER 4
mm DA5 L RARF—ib (440°C) F—ov & JHU .

Table 1 Recipes and preparation methods of binapacryl suspension concentrates.
Recipe No.
Component
1 2~4 5
() Technical grade % w/w
binapacryl (a.i. 989%,) 34.0 33.0 33.0
(2) Ca-lignosulfonate 6.0 6.0 6.0
(3) Na-CMC 1.6 1.6 1.6
4) Resin®? 0 1.0 1.0
(5) Ethylene glycol 0 0 6.0
(6) Water 58.4 58.4 52.4
Preparation method®’ A B C

a)

respectively.
b)

In recipes No. 2, 3, 4 and 5, ester gum, cumaron resin, petroleum resin and ester gum were used,

Preparation methods were carried out as follows.

Component Grinding (G) or Mixing
weight ratio dissolving (D) % WwW/w
(n + @2 + (6) —————-G, Attritor MA-1S, —w——  75.0-
A 34.0 6.0 35.0 180 rpm x 2 hr |
(3) + (6) e D 25.0—
1.6 23.4
(1) + (2) + (6) G, Attritor MA-1S, 72.8-
34.0 6.0 35.0 180 rpm x 2 hr -‘
B 4 + 2 + (6) —————G, Attritor MA-01S, -- 2.2-
34.0 6.0 35.0 240 rpm x 2 hr ’
(3) + (6) D, 25.0-
1.6 23.4
1)+ @2+ @ + (6) —-—G, Attritor MA-30S, ——————  75.0~,
C 33.0 6.0 1.0 35.0 100 rpm x 2 hr \
(3) + (5) + (6) -D, 25.0~
1.6 6.0 17.4
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3. WERIEE

1) FEHRE

XEEH: (Photosedimentometer method, PS #:):
EO VLR SRy TREIE R E CP-50 B (Bt BVERT) %
F7o, 4yt 0.1% w/v S 9 bR 2 r R bk
VBRI Y UL KBKR &L, 20°0CTHREE L.
pacryl DEREIE 1.257 glem® TH Y, FHIEDOWHE S X
OMERENE 20°C D7k fliae Fo Lic. 3B D [T
1,200 rpm, ¥Kif & EIERGHFE O FERET 7Tem 21, 3K
(R HUEE T B 2 I T (SK-disperser®,
A4 L UR3E) I o THEEICHE Lic, BOCHRED M
EIFEEERE LRI TOSHEAYHWTITR - 7.
a— V& —Hh v i —3 (Coulter counter® method,
CC#:): TA-II &I (Coulter Electronics Inc.) % Hjv 7z,
FR—F v —F B0pum, 7r5 4 TF 5 FxoLiT 16-2
s L, BRIV oK II® (Isoton II, 0.9% w/v
\|EF DU AKEKR, HEH) LV, EEORE
506 pum DX 2F L U JEAERT TIT 7R -7, BAEHT
PS @h ERIBRIC UC ol LIl DB & TR I N2 5
3 LAPRCHIE L.

¥~y b#E (Andreasen pipette method, AP #:):
BRI O 7 FL7E v € Ry M % Huni.
pacryl & LTH#O0.6g 2 IEREICE D, PSEELAERIC LT
FHBL U TEE A Ry MICAR, 20°C DfHE TICH
Bl By b BRILLC SRUEfO binapacryl
2 IN-KERf S b U D 20KERK 10ml Aofpz, 377nm
DR 2 JE L-CER L.

2)  BLFIRS K

Brookfield M a|#¥h 5T BL Y (BREGETA) T #3 o
— 2% v 20°C CTHIE U7z, BRI HIE Bk 1
FEROKBE OERNMEXRA LD, THHEELLOTY
ST T h e — 2 — DR K OREREH DR E
WCHBERRFE UKD,

3) AR
ARERORER (LEK 1.1) 100ml %7213 500 ml
AH SR (110ml 258 HE 4.5cmx X 6.9cm 5 7=
1% 550ml % RE 7.7cmx E X11.8cm) i Ah, B
BRIOEAR Vo &, —EMNEES OB K CIRE
KFO HEDLEMETH D AR V., okl VoV,
TR L.

4) BaoEE
UREARBLAHE LD D, #5 2AWEFTLHY FE
7o & FICBEBAIM O FAOESHT 2 R ROFLS T
AL, G EbinE—IcsET5. F L0 F
D EH—CHHT S, Pl e tbifE (hard-caking)

bina-

bina-

PR L THE VBB I LD ERRETH 5.
5) X ¥ | 47

Geiger Flex RAD-rA 7l X 1 [A137E B (BSEERK) &
vy, CuK, # (1.5418A) 1z X v m¥rsm (26) 5-50°
OFEFAY EEHEE 16°/min THE L7,

EBERSIUER

1. BEHOPMEREECONT

BRI H - T, EE LLWFIREREAY T 5
P IRED SRR EICITE L S 2 REE 2T LT
L ENFETHS.

EEFITIE, RN & BRI X BAR A 7 B P ©
BHY, FABEAR & BRI S O R ENE
M35 DIICHATH - 7. T BORAEERIC W
HLi& I ARBND.

1) =+ H K

I RIE IR X DA DBED 2#T BT,
BONIERANRVELDZENE . TOERORE
A HIB 720, No. 1 AL BEH O RMER DKL 376
%, NEEHE (PSHE), a—wva—rhvra—ik (CC
) BIUOE~<y bk (AP ) o 3OS THEL,
Fig. 1 (TR THRER % 2 72

PS 3 TR BIIE 21T 70 » 72 & RIL AP HoFR
EnT D X —HLeh, WIEZTTidb o &R
WIES ISR S L PCBAD TL A U

100
$ 8o
z
3 60
ES
[
2
& 40
3
g
o 20

Particle diameter (,.m)
Fig. 1 Comparison of particle size distributions

of binapacryl in the suspension concen-
trate (recipe No. 1) determined by three
different analysis techniques (photo-
sedimentometer, Coulter counter and
Andreasen pipette methods).
® : Photosedimentometer, Shimadzu CP-50,
coefficient,

without correction of extinction

(: Photosedimentometer, with correction of
extinction coefficient, A: Coulter counter TA-II,

A: Andreasen pipette.
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502 AAEREELE

WTE HA4S BMSTHELA

THY, —BETHENFEOBIECIIREREOFIET
AP L h .

CC g s, 0pm OF/S—F » — Tk 0.794~
25.4 pm DEFH DK FIZOWTORENHEAREN DD
T, KN FEORBIIMWESITTRTLS.

Kanellopoulos 513, BHFEBEEHOREHECIT CC
e PS IESA IV, BN BHEFIC X - Tk
DFERD DTV RIcH LB LT AP, ZOMAITA]
WD k510 CCETII—ER FRBHORE I HIVR S
R, FroEOIREEC LD PS IECIIBIERMFICL O
K FOEDE S iodTH 5.

HFEMERME, 1pm OKFFECOREE Lok X,
AP e 7 Il ES 2 oiext L, PS kT 30 43,
CCHETII BT TH 7. AKHFID L 52 EFILL
NOWRFrE 7o aEhni &, mil7c AP xR
LEHEIID T PSIESS CCENT R DT MER7ED,
TR ORI R A T % & ZIIHE L ET D.

ACORBERGEIL PS iz X H 2 212 L, MR
FHIE®{T/e» 7.

2)  BUFIRS

FEAERAAN T M IE = 2 — P BRI T, 207
HBIFPRERLIIT D )G )] (shear stress, 7) F7z{X AT
Y5 (apparent viscosity, %,,) &30 WA (shear rate,
D) 7oy U7-mEphi & U CORTRENH S, No,
1, 2 B 550 BEHI D FHBIE R DR D JNERT
R Iig. 2107, KR Lc oD dli#g % 7510
L LTl % D © DR RIE (vield value) &
WS b 3HOBBANE, TXCH Ukt E#E) AR
FTHZ 2 — P UWRETHY, BRREITH 3 2 L (Pa)

T otz LUFOEBRTIY, MBI #3 o— 42 —oDlalg
B i 3
(1]
. wy
I~ 10_ ’f\ D ~3,000 &
Q \ b £
9 - \ — ~
5 | N i 7
« 5 o7 Y -1,500 &
2 . ~ - .2
) 4 \Cf\\ 77ap'D ] z
L T e— e i ]
B 300 g
N U TN WO NS S SN (Y N N S N SN B <%

5 10 15

Shear rate, D (sec™')

Fig. 2 Flow curves of binapacryl suspension
concentrates at 20°C.
O: Recipe No. 1, @: No. 2, A: No, 5.

¥ 30rpm (D=7.4sec™!) THORMMNTEEEA 2 )2 H
W (mPa-sec) T/R L7

Winzeler 59 {3, BIEEEBHO EA LFEE L kil
OHREZE LT, FOHE D=50~100sec™t TDRnF
YEREE & LT 50~150 mPa-sec F2, MR & LT 0.3~
1.5 Pa BENRWE LTW5, KR CTEEMITERL
7= No. 5 L5 OBEHITIE, Fig. 2 2B 7Btk
B, BRMELICHETEBTD > 722 EH LA SR8
T WEFICH - 7.

3) LREAR X OE s EE

BEAZHE T, SR TRV A B0
RECIERET 5. R T O LD 2ABE X ULRARC L v
WV, TORREAIRTHD L BIG A TEREAR L (sediment
volume ratio) * U7-. K FOUHEE, FoO8IFA .50
EEDH I EITR DB HORITR S EE A F T
#: (redispersibility)!D L5,

BRIEANC I DR FORRS, B R & BRI K
A, BIE T RREAT 25 /A& < BT #cEE & V23,
BEIIUBRAR 2> R ELRICHBSHEEED BIFE Sh
B,

L7e2s» T BB T eiryss v g4 (floccula-
tion) #EZ X2 FEMRHEI LY. EAEL
EWRERS, oK FRIBEORER & HE A HIFIC
ARTLDEL Wz, LT Le PCBA BEAD T
%5 Tdh-1hy, Z 0 binapacryl BEEFIZH VT L
TR O CRIAM D RFLEE 2 IR HBI T 5
e TFikTdh -7

2. FRoOMFREEIEADEOE L

binapacryl 8EFNL, B O MITHER TS REFEPD
WIEB b L » 2. FORREER LRz own
Tl %.

1) REFRE S L

FHAMS TH D No. 1 5 BEH 100ml 4 4> 2|
AR TEKR L, MADRE T4 BFRE L&D TEH
B Lot D22 fE L.

binapacryl {33 X CTOMRMFMT 98% LI LDFRFEE
2R L, EFITIIL LARERMEH TH - 72

Las Uit cis, Fig 3 WR$ &30, 20°C £Tix
LRETE 5 72hs, 30°C BRI S AR &
BT L, EARTFICLEERENRBDO ORI, B
SEE L 30°C ;BB L, 40°C Dk ci@Ec b E
(hard-caking) 23R L7z,

SHUEAA R O A CIIEBEIC X A BEERITRD bR
T, Th LA ERN FREISERT 2
EEZ Bhie.
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Fig. 3 Changes of physical properties of the
binapacryl suspension concentrate (recipe
No. 1).

Each 100 ml of the

(recipe No. 1) in a glass bottle (capacity: 110 ml,

inside diameter: 4.5 cm, height: 6.9 cm) was

allowed to stand for 4 weeks at various tem-

suspension concentrate

peratures.

»>  Apparent viscosity was determined at the
shear rate of 7.4 scc™i.

b)  Particle size of binapacryl was determined
by photosedimentometer.

¢ Sediment volume ratio was defined as the
ratio of the ultimatcly settled volume, V.,
to the total volume, V,, of the suspension
concentrate.

@ Redispersibility was shown as follows; G:
good homogeneous suspension appeared im-
mediately after the glass bottle was gently
shaken, F: it appeared only after the bottle
was vigorously shaken, P: hard-caking was
formed on bottom of the bottle.

2) EHFIORTFREREN

BRI 5 EE R T o — 7 RERERN LU
-, Ostwald-Freundlich !9 (2463 < JREFSF (Ost-
wald ripening) 23VH HALCW B AY, 7 MU~ D BRI D
100 ppm PIF O #EEREY TR0 HRTH - CThH
M E IR TWAHY, HE, il LioKidzs A
ERED PCBAY T, $7c/KIHT 2 EMELTh
Fh 1.4 3310 2.5ppm (25°C) T % captafol 35X
¢¢ phthalide ‘¢ ¢,, binapacryl X [AEEICFHEL L7 BiE
Flh© 50°C, 4 EEEHE LTLITEAERTRELR
X 7ehs - 72, binapacryl @ KICx3 5 A REL 0.3ppm
(20°C) TH Y, LAY LRI BE R
FRTMEE LT, ZoOERIRBLCI ok

o7 REENE LT, b UEEMICSIELFE

BARSLES.
10

24 degrees

Fig. 4 X-ray diffraction patterns of binapacryl
before and after particle growth.
2> Before growth: immediately after the prepara-
tion of suspension concentrate (recipe No. 1).
»)  After growth: after the storage of suspension
concentrate for 4 weeks at 40°C.

F5 &, REROLZEEBIC XL O TRETS 2 L0
LRTWHISID, ZDEE, ZROEDNR~DOEE,
S e A P C O BUFIRIF 25 Bl o> F R 2> D O RS 5 h B
Ligh. FoC Noo 1 LFEBEAICOWC, HRER
L 40°C, 4 BRE#E#% O binapacryl kT4 mnTLEE
Hic ko & ol L, Kk# 20°C LI CHGZ LCBYRIR
o ks X ERETAAE L Fig. 4 OfRAY 2o K hk
Fpi# o binapacryl T, & BIfTAEEOME I
Fosizh H0AMPT 2 — xS —HLTH D, MWk
R ZRIRBBD bR o 7.

B, WMFREBRZHEMCE DL D DE T
M A R 7. Noo 1 L5 EEFID 40°C #E FC
D RERTF 4, EAETHEMHSE JSM-T20 (HAET)
CHEEP LR Y Fig. 5 1R, 40°C, 1 H&ETCT T
T LWRESRD DR, FTOBROBKREERE b F B
THh -7z

IHOLDREN T LSHBETLHE, BLALEDOLED
WCRITFREDFEETAELLE B EHENFdbh
72. Fichb, binapacryl (3t} B BBICHEE IR T
REDERE LT, RMTRALOMEICLD WD 5k
HEREXZE 2 HONHKE bR, #ErET 2R
LTI, —BEBULE TR TRE BESZEXDH
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B4

FEFI 57 4£ 11 A

Immediately after preparation

After 2 weeks at 40°C

After 1 day at 40°C

After 3 days at 40°C

10 pgm

After 4 weeks at 40°C

Fig. 5 Scanning electron micrographs of binapacryl particles at various intervals of
time during storage of the suspension concentrate (recipe No. 1) at 40°C. (Magnifi-

cation x 3,500).

——Bonding of particles, - - »>Trace caused by bonding of particles.
REBRODHEE S e, THUZEAEWCH 7. Foiitifer v 2=y a%

ZDHEE DRSOV TIE, $8 X HICEE LuWkaat
TS FETHS.

3. EHIKFRHE O

BEANC ST DR FREOMEIFE & Ui, 4y
DR 2 LD, SrHUE &5 SO o BB R 1 A KT
SED, FHEDRBEZIET 25E0TEIAISRI
T 0, FREEHERP KBRS T L2
HFIPBHRE SN THD. L L—RIICER 7 B F
EWVnz DD, RTSERNAHRAICE DI 5% 2
T WO DBIRTH B3,

binapacryl BEHZOWC 4, FEx DO REEEHF,
IR 7> F 5 L O KSR OB A& B A o

RN UBF IS L R F oM
HEN R EBD DRtz

COBRBTEHL, BAIFANREEYE O R F O
Rtz & 2 H, WIS RYI IR L RTC &
AHNIZ U, EALSGD No. 1 JuFBEFlI S, <=
TN L, T=a RIS K OVE RIS O 108y R A B
nl7z No. 2, 3 XU 405 8EHFID, 40°C, 2 EH
HEHROMMEL A Table 2 (TR, b KREM
BIEM#IORMZ L0, WFh b RS0 TRENH
MNED LN, RTHEE L BRARE OBV L,
ORFEROFEAEME S BIF & 7e - 7.

HAEMFGD No. 1 Lz 25 u% e No. 2 iy
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Fig. 6 Effect of addition of finely ground ester
gum on control of particle growth of bina-
pacryl in the suspension concentrate.

Particle size distributions of binapacryl were

determined by photosedimentmeter, (: Initial

value of recipes No. 1 and 2, @: Recipe No. 1
after storage for 2 wecks at 40°C, A: Recipe
No. 2 after storage for 2 weeks at 40°C.

BEKID, 40°C, 2 M E coRE N mLr Fig 6
R R TREMBESARE VD2, LIRS
& 0.6pm LUFO R TFXG ~O MFZIR IXH LD /e
{, 1~6pm XIF~DIMHHRI EE L V2 5.

AW CERINS & UTBIR LoD, T 2708 L8
WL = F Lo 2 3 — VAR L TR T REDH &
BB LA FT 70 » 72 No. 5 W5 ¢ 5HHs, o 500ml
49 AT AR 40°C Ol s & BB ARKET
CHRE L7l 2 oAy Fig. 7T ORT. ZOKBE
Ko BARFEET coZAE, 40°C IEFHF L0 Lo
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Table 2 Effect of addition of finely ground resins on the physical stability of binapacryl
suspension concentrates.
Sample®’ Physical property®
Immediately after After the accelerated storage,
the preparation 2 weeks at 40°C
Rle\}cipe Igedsml Apparent Weight Apparent Weight Sediment
o added viscosity mean viscosity mean volume Redis-
Nap diameter Nap diameter ratio persibility
(mPa-sec) D, (um) (mPa-sec) D, (um) VilVe
R 1,080 2.9 336 5.3 0.64 P
2 Ester gum 1,100 2.9 540 3.8 0.86 G
3 Cumaron resin 1,100 2.9 436 3.8 0.85 G
4 Petroleum resin 1,100 2.9 476 3.9 0.89 G
2> See Table 1.
b)  See notes in Fig. 3.
100 1,000 q1.0

1

1

T

500

(&)

0.5

T T

o

Apparent viscosity, 5,,(mPa-sec)
Sediment volume ratio, V,/V,

W
i

1

Weight mean diameter, D, (,m)

1 1 1 1
2 4 6
Time at 40°C (weeks)

S VU SR S S QS Apapusy Hpump.
4 8 12 16 20 24 28
Time in a warehouse (months)

r

|
0
Lo
0

Fig. 7 Changes of physical properties of the
binapacryl suspension concentrate (reci-
pe No. 5) during storage at 40°C (——)
and in a warehouse (———-).

Each 500 ml of a suspension concentrate (recipe

No. 5) was allowed to stand in a glass bottle

(capacity: 550 ml, inside diameter: 7.7 cm,

height: 11.8 cm). Physical properties were

measured by the same method described in Fig.

3. All samples showed good redispersibility (G).

7o BB TH Y, binapacryl ORFIREICIT EHE D
HENAREZVWIENRINR TS, 40°C TRBMA,
FOHRFEC2HEAABEL L, HOEMERWT
L BIEFTHY, No. 5 M5 OBEHAIIA L D ZElE
EIR R NFANY SN

B HFE, WEID IR BT & LT )
L, binapacryl fiF & & I BEETLRE LT % D k& %
FHLTWa BN B0, FMcBEIIEL TR,
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506 BAREELE H7% ¥4%5 WEMSTENLA
o) ByARIEFERFE L REEHEEG, H AT A,
-3 # p. 144, 1975
. \ 1T s =S 3
A, ERIORE, BMFORE, AR LOHE p. 168, 19751: B
S DA A BT LCRES L. 8) A.G. Kanellopoulos & R. J. Wood: Pestic. Sci.
BEBFI O binapacryl 13, (LML CTH - 12Y, 7, 75 (1976)
30°C DI I CRAS e W THREA T Lis. #0780 9) r; G. Kanell?poulos & R. J. Wood: Powder
PG 30°C B CRMICE L, T8 Mo B S s 19 20 Q09T
%‘ i ’ 10)  SEHIBRR - = KmM&E - Bltag: xS 18, 41
7etbiE (hard-caking) ZAEpg L7c. (1958)
binapacryl ({Z{3R F &L DRI TEZITRD LT, 11) = HTIZES 14, 1863 (1972)
KT ORI 2 A T RMB CRE LR, 19 PIER—: SGUSEE -G, BUIEE, p. 396,
. 1978
R ORI 250D 5 BIEIREN B 2 Hi, < : ‘
o ) ‘ 13)  REEE - NNEsE - KREbed: ATIgEH 21,
DRAIET B & LTI B TE AR S ht. %7 (1979) g "
BEAOKAER RO M e SREMT 52 14) hEES: BRAMEEEE 9, KRRES a0
&-C, binapacryl R FkESH LA ISR, A MIREE, HalbFERA, p. 42, 1969
1 AT ) - R s g 15) H. Shaller & H. Niessen: Proc. Int. IUPAC
FRIIC & 2070 D AL S NI RGBT 2 7 Congr. Pestic. Chem., 2nd, Tel Aviv, Vol. V, p.
441, 1972
R OITARPIRIC Y720, A& TR 7070 o 4TS 16) N.W. Drewe & J. M. Winchester: Pestic. Sci.
FRAMZHEG L, B PR 2 I8 L ey 1, 279 (1970) | o
FARARTHWEMME, XaEomerrgeL 1) MBS RRRETRARRL WAL O,
- - s . ¥ AN N E ’ ’ . ’
oS T B RIS E e DB OB YT 18) ﬁ“IIE}Z MR TSP 4sk 16, 305 (1979)
2 19) MENHETER:  ERZEA PSS ZEEE SR, B REhE
2), AlEiAN - HE i, 2 , p. 221,
Bl B % oM §9;1&: KA - BB AR, shAEA, p
1) WRFIE - lKEE - BABE - BHER - ok 20) MEEE - REMEK - sk FEH1%E 17, 170
ZREE: BgEZE 6, 293 (1981) (1957)
2) BEABE - W UAEZE - pRRE: W 21 WEEE - REMRK - RERT: g T8, 36
L 6, 301 (1981) (1958)
3) Th. ¥. Tadros: Adv. Colloid Interface Sci. 12, 22) A.S. Michaels & A. Jr. Colville: J. Phys. Chem.
141 (1980) 64, 13 (1960)
4) H.B. Winzeler, R. Vogel & A. Dudler: “Ad- 23) D. J. Allen, G. Milosovich & A. M. Mattocks:
vances in Pesticide Science,” ed. by H. J. Phaym. Sci. 54, 383 (1965)
Geissbithler, Part 3, Pergamon Press, Oxford, p. 24) A. P. Simonelli, S. C. Mehta & W. I. Higuchi:

798, 1978

J. Phavm. Sci. 59, 633 (1970)

NI | -El ectronic Library Service



