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Toshiie NAKAMURA, Hiromichi SHiMIzu, Masahiko FUJIMOTO,
Yukiyoshi TAkaHI and Yasuhiko KoNDO

Agricultuval Chemicals Reseavch Laboratories,
Sankyo Co., Ltd., Yasu, Shiga 520-23, Japan

The effectiveness of pentachlorobenzyl alcohol (PCBA) in controlling rice blast was
increased progressively by reduction of the particle size in formulations. For good biological
performance, the particle size had to be smaller than 5 gm in diameter. To achieve such fine
particle size, wet-grinding with an agitator mill, Attritor®, proved superior to dry-grinding
with an air mill, Jet-O-Mizer®. Technical grade PCBA was easily ground with an Attritor
to particles less than 2 um as median diameter; most of the particles were less than 5 gm in
diameter. PCBA suspension concentrates were prepared by wet-grinding with an Attritor.
The controlled flocculation of particles was necessary to prevent the hard caking of PCBA
particles caused by free sedimentation in suspension concentrates. Flocculation was controlled
by adjusting both particle size and the amount of sodium lignosulfonate added as a disper-
sant. Such a formulation was physically stable for at least 5 years.
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7P IA X XDHRET, BIECEE 4mm D2
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WA Z Y —& 3kg (£ 2.20), ¥FHEREER 20°C, 7 —
Alalistk 200tpm ORMETR IR - 7. BIEANIETE
BDOAZ ) — RIS 2 I RE LTI L.
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1.95: PCBA 0O%pE

Table 1 Chemical and physical properties of PCBA.

Melting point®)

Density at 20°C
Solubility in water®> at 20°C
Stability®>

197-198°C

1.95 gfcm3

0.0002°;

stable to acids, alkalis and heat

> Cited from Residue Rev. 25, 139 (1969).
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1) =N IR

Wit oD Ay MTA + (K20 %) ZfEHEL,
FHHA Y PY 020 (k272 % X O MTE, A 3~
AT ATE LA R R Le. 50% ACRIA, 7R
s X OMERAIZ K TR L T ORIEE L, R
flELTr 73 v® (k) % 0.03% v/vifl, i
Witk dkglom? OHIFEZEST 11X 3 K v P D UL
20ml Bl L. 1 HE, Wb biEIaT T (100
FHBFC 20~40 fHONAT $) ZWIFHREL 23~25°C,
BIRIEEE T © ENIC 24 IEHIFHE Lo, ok, 25~
27°C DIRENICHAFL, 3~4 B OWRIMZHRETHIRE
CHIEED bR D 5~6 BRIC LA 2 BT 40 BT
R AR I L. R R OREIE 5N Y
VR E LT, 0~0.1 # E, 0.2~0.5 % G,
0.6~1.0 %# F Xt 1.1 Lk%x P TRLE.

2)  AEAGABR

A 3~d SEHRE CAH Lo 3 (REM 27 %) %
WL, MERIXIT 1 KEfY 0.4m2, 3#KHIE Lz, #)
WIRBEZ 88, 4% ¥iila 3kg/l0a, 3 BT 2 [BIHL
AL, 8 FIC 3K S A 100 AR FRY L3 ¥
DORIGOBEZRIE Lic, FRWOREX, —4Y D O
HEE AR (100 AROTHME) TR L. A d HINE
DRI T T E ARFER O BCRIX TR L 7=

RBRREIUER

1. PCBA DL ZV b BRHEBKRHRA

1) JKFIA], BRI OLFREE L A b IR RS

jm

PCBABIFID A 2 b biICxf T 23R A LTS 5
WK%, ik X OEE O ME LA KD TIREEH O
Ml Rk, R LTERME R DERL
Zz b,

F FIRENBTRBROL D LT WARAICOWT, B
ez B O ERIRES ik T v NV T €Y
¥~y |3 (Andreasen pipette method: AP jk) TilllE
T5Lri, ThFROYER L L ckiR % Table
2 Rt FLERKRERERT & 4 2 e UR O BRI FREE & %)
Bz VXA 5 2 iC IEMIBE 328 B, Sample Mill & Jet—
O-Mizer ¥kt 7 — % — L CHIAZR L.

S FiHElc oW, MERRRC XY, BERENT
%z 7ol oW, ERNEE ST (AP K) LR
# g LC Table 3 offRuEH<. FRIE, VWibhH
I OWMFE LT B 2 bR RILIX 3 & A SHIFEIRAR
Lol b b b, AR MR L il oshiR
IEHETH - 7.

2) SR RRIEEN R X OMEE FID A 0 b BIREERAIR

PCBA OME% 5 HEBREIE 51T LD BED B
TAEA SR D HWT, T RBERSHREZR IR
W, IRE NS HEBR A I L s, RIEE RIS >
10, 10~5, 5~2, I X8 <2um O 4EREEL, VT

Table 2 Relationship between particle size distribution of PCBA in 509, wettable powders
and effectiveness on rice leaf blast (a greenhouse test).

. . e e o 1o Effectiveness®
Grinding Particle size dlStI’lbuthIi > (% wfw) Conc. of PCBA (ppm)
>30 30-15 15-5 <5 pum 300 100 30 10
Mortar and 5 min 56 3 28 13 G P P P
pestle 15 54 1 31 14 F ¥ P P
60 42 8 22 28 E F F P
120 42 11 18 29 E G G P
Sample Mill 7 7

(hammer mill) 8 30 54 8 I¢ 7 r P

Jet-O-Mizer I
(air mill) 1 26 41 32 E E G P

Untreated control

2) Determined by Andreasen pipette method.
b)  Effectiveness is shown as follows.

E: Excellent, 0-0.1 lesion per leaf, G: Good, 0.2-0.5, F: Fair, 0.6-1.0, p: Poor, not less than 1.1.
Foliage spray was done one day before inoculation.

¢) Number of lesions per leaf.
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Table 3 Relationship between particle size distribution of PCBA in 49, dusts and effective-
ness on rice leaf blast (an upland nursery test).

Particle size distribution®> (% w/w)

Grinding - & M HOT % diseased area®?
=10 10-5 5-2 20 pm per leaf
Sample Mill 58 26 12 4 59.6
47 25 22 7 53.4
Jet-O-Mizer 34 20 22 24 37.0
Untreated control 95.6

®)  Determined by Andreasen pipette method.

®> Foliage sprays were done twice at the interval of 3 days and at the rate of 3 kg/10 a after
early symptoms of the blast were observed.

Table 4 Influence of particle size in 309, suspension samples on effectiveness of PCBA on
rice leaf blast (a greenhouse test).

. Effectiveness?)
Sample®> . Particle Conc. of PCBA (ppm)
size range (um) —
100 30 10 3 1
I 20-10 F F P P P
11 10-5 G F P P P
111 5-2 E G F P P
v 2-0 E E G F P
v 1-0 E E G F P
Untreated control 5.6

*> Samples I through IV were prepared by repeated wet-sedimentation and V was prepared by grinding
with an agitator mill, Attritor. Each particle size distribution is shown in Fig. 1.

P> See note ?? in Table 2.

¢> Number of lesions per leaf.

THSRMBMRLIZE AR TFRE 1pm DT & L kiR

WHRIZFAR L. £hfhoiffifhio PCBA oRrfEsy

fi (AP #&) ¥ Fig. 1 00X B0 T, SRGREIEW

! ELZRERG ) MEXL SHRIh Tz, &
NEOHABOV L BIRIC 3T 5 SR 2 g Lz fE %

Table 4 1Z77F. PCBA DR FEAIVNI VT L5
BWZERHLLTH D, & IZ 5pm DITFOREEX 55

THRMEE L, THhLEORER SO SO OREITER

, . LTkb, PCBA ®FOEFMMEZODNT—2DH
1015 20 25 30 BEZRTIDEEZ LRI, PCBA 1 3\ d b
Perticle diameter (um) X BRI DV TS, ERESTEHICSL 0

Fig. 1 Particle size distributions of PCBA REAB I T o700, HE, ML 2 L EAIK
deterfnined b3'7 Andreasen p'ipette meth- W3 e LSS R T b o 7.
od in classified suspensions (I-1V)
and a wet-ground suspension (V). 2. PCBA FE&EOEZABE

RERFEROBIMITIT E A EFTRTBERM T X
b i PCBA 30%, 447 v 3w £—® 5%, DR ZbhTE k.
F XU Na-CMC 0.5% (Wihd wiw) %5& Tk ERABHEE LT, 127 3005 b bikgy
@i s Lic. EhlCF— oMk E7 b7 4 22 H\v [ERCI 2725 Supermicron Mill (SMM) 35 X (8% ~
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Table 5 Grinding of technical grade PCBA with dry-mills.

_ Number  Particle size distribution® (% w/w) Median Surface area®
Mill of times diameter 2 .

of grindmg  >20  20-10 105 5-0 gm Dy (um)  (“™78) (Ratio)
Super Micron 0 32 29 19 20 13.6 4.27%x10%  (100)
Mill 1 15 30 23 32 8.9 5.73 (134)
(hammer mill) 2 5 34 26 35 7.8 6.16 (144)
0 29 23 21 27 10.8 4.99 (100)
Atomizer 1 6 20 24 50 5.0 7.61 (153)
(hammer mill) 2 6 14 24 56 4.4 8.29 (166)
3 5 9 23 63 4.0 8.93 (179)
0 40 24 16 20 15.8 4.14 (100)
Jet—O-Mizer 1 22 18 16 44 6.9 6.70 (162)
(air mill) 2 9 14 14 63 4.0 8.68 (210)
3 7 11 12 70 3.5 9.42 (228)

») Determined by Andreasen pipette method.

b) Surface area per gram was estimated by assuming a spherical particle shape.

y — v ki x7c Atomizer (AT) &\, ETLiTiiiik=
FLE— I E LT Jet-O-Mizer (JOM) #imnz <,
WO MBIRELETL D RLBHt 2R i HED
PCBA FAZ33 8L R, £hZhofhiEo
S F, WESAE (AP L) ZilllE L, AR Do XU
HEFH S & X otk Ey kD RE Table 5 7R
F. R UERIES S £ TEAFH T TORREED
EIRE LOEREREOHER AME LD THDY, &
MR TR T D BB P 1E S B VIS ANC B 3 4
HETREBIAR TV, ZOIRIVIEREWT, R
felr JOM 2 b3 <h, AT BRohitikE SMM
BLERTH 7. { DIRLEHC X 2 HETEZ H
frf% Dso OZE{LE X HREEE ML TR S &, SMM
FIX® AT iz 2 @EMEMLL TS5, JOM T
2 EIEECHETH Y 3EAHLLTETVS. &

DR LD N Fh oo PCBA FIRKCHT HRE
I FOMRRE SR ERTES.
HLMHBREOT T w5 JOM Th, BlshRoO
IVWOIR 2 EMEEETTH D, FTRE 5pm UFORKEL
FHERL X LEED DI LALR SR OHA M
Hehshd EEbhie.

3. PCBA RHEORRXHE

1) RS TEIE

BREHEE X hid PCBA FAZHEIE S TR
% 2pm DT T E 72, 20X D BB oL
FEilsE i AP 3R CRIER TR 2 T 5 0 TE Lkl
i© X 5955 (Photosedimentmeter method: PS k)
it L. RA—Rhexi3 5 AP e PS roflE
#E % Table 6 (2773 . 20pam DL RO T35 <K
B filg AV Sample 1 T, PS ikTiE, AP JEIC

Table 6 Comparison of particle size distributions determined by Andreasen pipette method
(AP) and with photosedimentometer (PS).

Sample Method Particle size distribution (9% w/w)
>20 20-10 10-5 5-0 um

12> AP 40 24 16 20

PS 24 24 26 26
2 AP 7 11 12 70

PS 0 13 15 72

20-10 10-5 5-2 2-0 pm

3® AP 0 0 6 94

PS 0 11 27 62

) PCBA technical.

v) PCBA technical ground three times with Jet-O-Mizer.
¢) PCBA suspension prepared by wet grinding with Attritor for two hr.
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P8 DRI - ARl VME S ~Th, el B o
7= Sample 2 TIIFEDK RIZA D X < —F L7zas,
Koy 2pm PUF @ Sample 3 TIEFEIZ A D O
EFERERD LRI, PS koM, 2pm LIF o8k
DOHIE TRBEIGEHROBIE L I 2 b\ L RS2
HWES ~Th5 2 EBHbhT VS0, KRl
CHERE Lk e Bbhd, 2um BUT oMk T8
K% L % BT O BEHEIE <1k, PS phi
AP JRIZHE L CRESHWIE S ~Th iR th - 7-
2% AP O BT MR T o BlEn BEIC 5 0
T, DMBoBIHITRT PS iz 52 2z L.

2) T EFIARTE DB

AT ORF L TR OB R I OV CHE L72f
T, 7 b7 4 23 b IOBHAER S 5 L Bbhi-o
TR (MA-1S &) ZEA L7,

MR O EUEI K E U, BAE Uik
A XV RETERR] (F A3 =1 LS-1008) %, Zyif
MELTRY 7=V ALK VEEF Y YA (Fv=d 2
P-7528B) %, *hZh FiikkitofiRic X v BIR LT
sz &z L.

WWEAZ ) —io PCBA [FfkimEE (CBFLEE) 13,
23% wiw BFUEL UL OBKIECHIES BRI L7,
AUEREL T Rid o B R AL OB & 0 EHIREEZ 20%
wiw &L, FRIEME (Pt 88%) 20t ELEThH
5.

WA S Y — i~ DR EA ORI L ES R T X
<, PCBA F{Rizif LT 0.22% w/w BEoiimc LIS
o7c. —HAERIOTINE, ¥ PCBA [FEikickiL
THED 13.0% wiw BEORME Lias, #%ikoigisn
AL DG & OR T DIREEEN & ORIE2 5, 8.7~2.6%

Table 7 Wet-grinding technical grade PCBA with Attritor.

a)
PCBA — Sturry -— Grinding® Median Surface Sedimentation type in
tech Conc. of Conc. of® time diameter area® suspension concentrate®’
’ PCBA tech. dispersant (hr) Ds5o(um) (cm?/g) (Recipe No.)
(% wiw) (% w/w)

0 2.40 18.2x 108 —
0.5 1.82 24.2 Free (7)
A 46 6.0 1.0 1.80 24.9 ” (")
1.5 1.64 28.0 ” ()
2.0 1.56 30.1 Partially free (")

0 7.10 6.4 —
2.0 1.59 29.7 Free (7)
B 46 6.0 3.0 1.58 30.1 Partially free ("
4.0 1.40 34.2 Collective ()
5.0 1.39 35.7 ” (")
1.0 2.19 20.9 Collective (1)
B 69 1.8 2.0 2.07 22.1 ’ (")
3.0 1.77 24.9 ” (")
4.0 1.77 25.5 ” (")
2.4 1.82 25.1 Collective (2)
3.0 1.78 26.4 ” (3)
B 69 4.2 3.0 1.72 26.7 Partially free (4)
5.4 1.66 27.2 Free (5)
6.0 1.69 26.6 ” (6)

®> As a wetting agent, Dispanol LS-100® (a nonionic surfactant) was added in the slurry in the ratio

of 0.229%, to the amount of PCBA tech.

®> San-EX P-752® (powdery preparation of Na-ligunosulfonate)

¢> Three kg (2.21) of the slurry and 17.5 kg of stainless steel balls (=4 mm) were charged in a grinder
vessel of Attritor MA-IS and agitated at the rate of 200 rpm.

> Estimated by assuming a spherical particle shape on the particle size distributions determined with

photosedimentometer.

¢’ Suspension concentrates were prepared by diluting ground slurries with water and diethylene glycol
according to recipe No. shown in Table 8, and allowing them to stand for 4 weeks at 40°C in 100 ml
glass bottles. Then, it was noted whether PCBA particles in the sedimentation were free, partially

free or collective (flocculated).

NI | -El ectronic Library Service



Pestici de Science Society of

Japan

Journal of Pesticide Science 6 (3), August 1981 299
Table 8 Recipes of PCBA suspension concentrates.
% wiw
PCBA Technical (a.i. 889%,) 23.00
Dispanol LS-100® 0.05
San-EX P-752®® A
Diethylene glycol 15.00
Water B
100.00
Recipe No. 1 2 3 4 5 6 7
A% wiw 0.60 0.80 1.00 1.40 1.80 2.00 3.00
BY% w/w 61.35 61.15 60.95 60.55 60.15 59.95 58.95

2> Nonionic surfactant,

wiw BEORIMC2W TR Lz, ThohnfRaiidho
JREE L LTIk 3.0% w/w B LN 2.0~0.6% w/w 2k
YT 5, HBWHHREAT U —fOIREE L Tix Table 7 i
Fliclkh b,

ko X5z, PCBA JFIKOMHEREE L o BIRIOR
MEAE 2L EDOT P54 XX BHMEErLDEL
T Table 7 ZRd. WMiEDOR 7 Y —DRER, X
E@ikicrh >10, 10~5, 5~3, 3~2, 2~1, 1~0.5,
<0.5 um DR F-ERX Sy O BIEEFE A% kD, H
PigE Dy BIUHERBEETRLE., IHICINLDH
BBDOAZY — KB IO v 7Y a— a2z
ikt (Table 8) iz X h &K E L, Wihd 100
ml ©# 5 AT 40°C, 4 JERRFEL/-EL ED PCBA
7o kBB R R Bigi L, ERIAFE  (collective sedi-
mentation) #R3 5>, HEIIE (free sedimentation)
&R T % Table 7 ucfiit L7z, iR O ik
FOURMBEERRT, SRS -ICE - oE ST 5IE
WikkE LikbEmE sl b WHAMLIE ., BiEE L b
TR oy Bl U kPR T 2358 B B Ees vk b & i kA &
n35®, RERROKINE, HERUEEIET 56
T X o7z,

Table 7 ¢ PCBA [H{k A 135 55 U Jet-O-Mizer
TI3EBHRLISTHRER - THETF2EV 2D
DOTH DA, Bk BIATORKELOEEHH L.
WREOHIETRECKERD - 72 bbb T, [[
— & 2 FFRIBIE T D Dso & IEFEMBITLERILTVS.
F 2R A T 0.5 R OB IE OEITIX HIRIIER
MTHDLZEND, 774 XBETIIPHORTEER
BEVWZ ERSrhRbhd.

Bz U —ho PCBA iR % B4R O
Z TFTF5EOoONTHMBETXSE FRTI2L5THS

b) Powdery Na-lignosulfonate.

Py, SEFIOFEIE O EIREROHE TIIb T T
H ot

SEFIOTRIMESR X OB ORER, BIREORT
) — R BIFHL L & X PCBA R OifEH SICIAE
R EE S x 7. HARKEOSAE, T AR HE s 5E
71k 8 (hard-caking) 334 L7, BEUZEOE
A%, TORKNIAS CHE—CESE L. Table 7 @
R, PR chEERTIRTIE, BRA7 Y —
& TR B O Zo TR AN EE R R 5T 5
WS TFET 52 L 2R LTS,

7t 742X b PCBA RADEA W Tix, Table
6 @ Sample 3 DFERB LN Table 7 @ D3y DX
v, BHTENTF S5pm DT, Dy & LT 2pm BIFD
FIE I E THRFRAIRETH b, RBPMCIE LR FEAE
BEDLDTTIh TV,

4. BBHRFLOB®ET

MR FEIC XY PCBA FIkZWMHIELcL &, &
LARHTHF DR A EN LS HRAEE & U CTRRBAIR
Ez bRtz L LYEEE - 72 RO RFIEH TH
o T ORITHRCRET 2 B - .

RS EARIC R, PCBA Rk, ThZERH
T 57200l E, ¥IUPE LWRAREELNET5
THOEPHRIE DS, BE UWEKFIREH & LT,
B BUMEGE L CO AR GB LRV &, S
B 53R IR R U T RIS A D ic By — i o
T52 &, BEFORERKS THHLReTVWZE, &
I OVGIERN R KITAIR L & SRS ITRERBIBIRIC 7t
Lz AL L.

PCBA iBK0BEEEHRNE A Edh I inLET
B0, EFIBHRE LSRN 7= Ak EEF LY
v & (v =% R P-7528) ORMEZHFET L LT
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i)

&3

300 -

q

6%

3

5 WAFN56 4E 8 F

Ih, ZhoDBE LV BARKED 583 THETH -
7z. PCBA BRER|OL SRS Table 8 2R, o
56 O ERSTEEE & HHH O TN &5 8L A O BRIt
TR IIETEEL Table 7 LRI TW5S, =51
V7Y 2 = A REABOHEEIERE LR L. v
=% R P-752®8 ofhig% 0.6% & L7- PCBA #4i5
Flix, —10°C T T2HfOBE THESET, Zhbo
Y LVBIARHEZ 3Tl 2 T, REFNIERE
REBTT2HEMUELETHSH Z &2 HEIZ L7223,
MO R CIIHET S FUERETH o 2

REEMRBEIANCEI 3 % Schaller L2083, THIC
DB RRE S LTI 1) @it 60°C DLk, 2) skt
T HEME 40°C T 100ppm DIF, 3) SEitdc
RETHDH L%, BHzO VTR, KT 9%
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