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Table 1. Formulation recipes of tested granule mixtures of chlomethoxyfen and butachlor formulated by different

methods
Tie Pellet-coated Sand-coated Zeolite-coated Pellet-extruded
s No.1 No.2 No.1 No.2 No.1 No.2 Commercial

Liquid part

Butachlor 373 373 373 373 373 373 373

Binder 1(DEG)” 4.00 4.00 - - 2.00 1.50 -

Binder2(PEG-1500)” - - 150 1.50 - - -

Binder 3° - . - - 050 1.00 -

Dispersing agent 20 - - 1.00 - - - -

Solid part

Chlomethoxyfen 7.75 7.75 7.75 1.75 7.75 7.75 7.5

Bentonite 4.00 4,00 4.00 4.00 4.00 400 25.00

Dispersing agent 1% 1.00 1.00 - 1.00 1.00 1.00 -

Coloring agent” - - 0.10 0.10 - - -

Dispersing agent 3 - - - - - - 3.00

Wetter - - - - - - 200

Carriers 79.52 79.52 81.92 81.91 81.02 81.02 58.52
(Pellets) (Sand) (Zeolite) (Talc)

(Recipes of pellets for pellet-coated granules)

Dispersing agent 33) 3.30 3.30

Dlspersmg agent 4" 340

Wetter” 1.10 1.10

Friction reducer” 0.16

Bentonite 28.00 28.00

Talc 67.60 64.04

Water 2.30 2.30

Sub-total 100.00 100.00

“Binder 1(DEG) : Diethylenc glycol, "Binder 2(PEG-1500) : Polyethylene glycol, Binder 3 : Sodium dialkyl sulfosuccinate,

®Dispersing agent 2 : Polyoxyethylene alkylarylether spec1al anionic surfactant, “Dispersing agent 1 :
R.10O, Dlspersmg agent 3

soda formaldehyde concentrate, "Color agent :

Naphthalene sulfonate

: Lignosulfonate, )Dispetsing agent 4 :

Polyacrylic acid type high molecular anionic surfactant, ')Wetter Alkyl alcohol aryl sulfonate.
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Fig. 1. Formulation schemes of granule mixtures of chlomethoxyfen and butachlor formulated by different
methods.
“Binder 1(DEG) : Diethylene glycol, I’)Dispersing agent 1 : Naphthalene sulfonate soda formaldehyde
concentrate, “Bider 2(PEG-1500) : Polyethylene glycol, “Dispersing agent 2 : Polyethylene alkylarylether
special anionic surfactant, e)Coloring agent : RJIO, Bider 3 : Sodium dialkyl sulfosuccinate,
g)Dispersing agent 3 : Lingnosulfonate, h)Wetter : Alkylalchol aryl sulfonate.
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Fig. 2. Released concentration of chlomethoxyfen from tested granule mixture of chlomethoxyfen and butachlor in
water.
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Fig. 3. Released concentration of butachlor from tested granule mixtures of chlomethoxyfen and butachlor in water.



2 A2 - AANE

A AZXA| H7lEE friction reducers} jAko] dispersing
agent7} 4/3Q) butachlord] &%) Q& FAW Ao
B JCHEL.

2H3EY JANAE  chlomethoxyfen ¢ %4 7)¥ )
4% g8 $5850 71& ZHEFAH v
orgFolglom A9l butachior] 7-%E No. 13} No.
2 3t Ao glo] oA Y MY F 793R
712 JART $2 57} thAh ol o AL binder
28] g¥oE $FEEFL WIND & e 759
AE ZoE ALHAG. XLHo)EFEL QA 4 A
chlomethoxyfen®] & 24 FAE A9 2 3%
7t B3] Wi JIYIEART Welsl diAg
HEE Azg o] ozt BHE A} Butachlord] §
£ A F 39 ojAdAA /& YA} visF A3
AAT o] FHE &5%F] Holfd Aoz Hol it
¥ binder 3 YE o2 BEE §EA0 750 Y-S
A =Hi

IANE YAEY FFEEEE BRY 23
chlomethoxyfend F3-4&7l E4AT FJEAHO:
71EY zgHoz Azste A HYHdT 949
butachlor= &3] FFol| F@glol ¥ = EYoz
Az & Yo FLHJAY. EF butachlor 5 §3
FL B FLert) 30% AR vXA 2PA A
< A8 "HAS FR7hg binderd] of3 4Fo] Aof
HAY A%E =

QAL = XHeld o BEEY FFE Fon &

AA e B (Tanizawa 3, 1987) Fo] FXE ¢
A7 FHHE AEY £5AA4 Fi 2= Fybe

& A7 wet #3d Age ¥ 29 29 1@
29 F34 949 s E549 259 22 ¥
HAE HEZE JASE 718924 No. 1, No. 2, 28
&4 No. 1013101 R QFHolE HEAL F{Ao] |
AEZ FHd dAEC] i URT FFFHE AY
o]olxx] UgteHl ol AQOE TAY U=}
Eadda 44 5984 ge 54 wogu g
HAck 53 ZHHEY No. 29 A% No. 13 €& ¥
e AR/t 431 #FE5I8E EFed o
£/3¢] dispersing agent 1] & Aoz EAHcH 4%
dispersing agent’} REjFE-2o) AFY Aoz AHHS]
o

4257 vl

Az Aol b UAS It FE WA &
3 2w A5 ds] 2AE Ade R 33 § 49 F
Stk

ZzxuA Bge 7)1 A¥H g JaE @
Ae 7IHEAE o1& &FF FEAD 79
No.l # No. 2 ¥ A} dispersing agent7} H7ME 2
B4 oA Xeo|EFEA YAEL AWl
Aflel 2% a3yt dojgth A#rt FUQ 3F A%
o JAE] HRAH FFHY e FHY0] 71E ¢
A HEHAY $5RAT FFEEEE ESFEY

e

kil
)
M

&

il

Table 2. Floatability and dispersability or collapsability of tested granules of mixture of chlomethoxyfen with

butachlor in water

Fomulated ' Floatability(0~5)”

Collapsability”/Dispersability(0 ~5)°

granules Ohr  30min  1hr 2hr 4hr

24hr  Ohr  30min  lhr 2hr 4hr 24hr

Pellet-coated No.1 20 1.0 1.0 1.0
" No.2 1.0 0.5 0.5 0
Sand-coated No.1 10 0 0 0
" No.2 40 14 30 30
Zeolite-coated No.1 1.0 1.0 1.0 1.0
" No.2 10 1.0 1.0 1.0
Pellet-extruded 0 0 0 0

1.0 3.0 3.0 3.0 30 40 50
0 0 45 50 5.0 50 50
0 0.0 25 30 30 4.0 50

30 0.0 05 10 1.0 20 5.0

10 0.0 05 05 0.5 05 05

1.0 0 05 05 05 05 05
0 20 30 30 30 4.0 50

“Floatability : 0 - No floating, 1-1~20% floating, 2-21 ~40% floating, 3-41~60% floating, 4-61~80% floating, 5 - 81~
100% floating, ®Collapsability : 0 - No collapsed, 1-1~20% collapsed, 2-21~40% collapsed, 3-41~60% collapsed, 4-61~
80% collapsed, 5 - 81~100% collapsed, “Dispersability : 0 - No dispersed, 1-1~20% dispersed, 2-21~40% dispersed,
3-41~60% dispersed, 4-61~80% dispersed, 5 - 81~100% dispersed.
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Table 3. Weeding efficacy of tested granules formulated by different methods

Formulated granular

Top fresh weight of weeds(g/pot)

Anmuals Perennials Total CV.(%) *
types 3 kg 6 kg 3 ke 6 kg 3 ke 6 kg 3 kg 6 ke
Pelletcoated No. 1 05 08 35 31 40 39 9822 982
’ No. 2 31 0 41 0.1 72 0.1 9532  999a
Sand-coated No. 1 26 0.6 28 02 57 0.8 97.6a 99.7a
n No.2 117 22 166 02 283 23 §7.5b 99.0a
ZeolitecoatedNo. 1 106 25 263 90 370 115 87  9.3b
’ No.2 205 50 10.1 35 309 84 865  9.3b
Pellet-extruded 12 0 13 19 24 19 989  %.la

Untreated control (182.8) (38.5) @13) ;

* CV. is calculated as follows:

Top F.W. of the untreated control - Top F.W. of the treated

Top FW. of the untreated control

X 100

Means followed by the same letters in a column are not significantly different at 5% level by LSD.

Table 4. Rice growth of tested granules formulated by different methods

Formulated granular

Growth as percent to pellet-extruded type

Shoot length No. of leaves No. of tillers Top fresh weight

types 3 kg 6 ke 3 kg 6 kg 3 kg 6 kg 3 kg 6 kg

Pellet-coated No. 1 1017 956 721 ¢ 626 d 733 d 645 d 99 b 826 ¢

" No. 2 1032 105.9 801b 670c 820c 7090 1078a 952 a

Sand-coated No. 1 9.0 975 86.0 b 81.0 a 835¢ T3 a 998b 903b

" No. 2 99.0 975 82.1b 659cd 749d 645d 980b 940 a

Zeolite-coated No. 1 9.1 101.2 822 b 760 b 833 b 709 b 1002 b 959 a

S No. 2 1034 1024 878 b 748 b 875 b 709 b 1030 b 935 a

Pellet-extruded 1000 1049 1000 a 69.0 ¢ 1000 a 678 a 1000 b 854 ¢
Untreated control 59.3 cm 150.7 423 1725 ¢

Means followed by the same letters in a column are not significantly different at 5% level by LSD.
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" Physical properties, released patterns and bio-efficacy of granular mixtures with chlomethoxyfen and butachlor
formulated by different methods

Bong-Jin Chung* and Jae-Heum Yeonl(Agricultural Technology Research Institute, DongBu Hannong Chemicals Co.
Inc., #175-1, BoTong-Ri, JeongNam-Myun, HwaSung, KyungGi, 445-960, Korea, and "Kumi Factory, DongBu Hannong
Chemicals Co. Inc., #323 GongDan-Dong Kumi, KyungSangNam-Do, 730-030, Korea)

Abstracts : To develope cost-effective new granular formulation of mixture with 7.0% chlomethoxyfen and 3.5%
butachlor, this study was conducted by investigation of floatability, dispersibility or collapsability and released
concentration of active ingredients in water and bio-efficacies of the granules formulated by different formulation
methods compared to commercial pellet-extruded granules. They were formulated by coating on or impregnation into
extruded pellets, sands and zeolites with two active ingredients, binders, friction reducer, dispersing agents and
bentonite. Pellet-coated method showed similar floatability, collapsability and bio-efficacy to the commercial
pellet-extruded one or better than that but unstable patterns of released concentration of chlomethoxyfen because of
easy isolation of coated technical particles from the surface of granules. Sand-coated methods showed similar physical
properties, released pattern of two active ingredients, and bio-efficacy to the commercial one. Liquid binders andjor
dispersing agents are more important than powdered ones to control released concentration of active ingredients from
the granule mixtures, to improve the floatability and dispersibility, and to show good bio-efficacy. Sand-coated one
might be a suitable method if types and amount of liquid binders and dispersing agents are selected.
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