Korean J. Environ. Agric.
Vol. 15, No. 1. March 1996

Sof ME X0 WIE 93 THHAZ MM
o1l ol Esiof

w58 - A8y - =Y
Use of Jumbo Formulation for Paddy-applicable Pesticides
Ju-Hyun Yu, He-Kyoung Lim and Kwang-Yun Cho

Abstract

Recent development in Japan on jumbo formulation of pesticides for paddy application by hand
throw was reviewed. In addition, the diffusion of liquid formulations in water was examined to
establish the research strategy for the jumbo formulation. Research on jumbo formulation in Japan
has been focused on gas-generating formulations and self-emulsifiable formulations. Although
continuous efforts to minimize the problem of pesticide deposit on the treated site have been
made for the gas-generating formulations, much work is still needed to establish a generally
acceptable formulation method and to commercialize a herbicide formulation. The self-emulsifiable
jumbo formulations have recently been investigated. These formulations could simply be processed
and showed relatively high biological efficacy. The emulsifiable concentrate was more diffusible
than the suspension concentrate in water. The diffusion of the emulsifiable concentrate was not
greatly disturbed by floating obstacles. And the diffusion rate was high when the specific grabity
was lower than one.
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Table 1. Classification of jumbo formulations according to their driving force of active ingredient

dispersion.
Classification Shape of contents Wrapping material
Gas-generating Tablet
formulation Granule

Wettable powder

Resurfacing tablet
Emulsifiable dust

Water dispersible granule

Water-soluble film
Water-soluble capsule

Self-emulsifiable or

Emulsifiable concentrate

Water-soluble film

dispersible Oil-miscible suspension Water-soluble capsul
r_
formulation Emulsifiable dusts SO psuie
Water-soluble granule
Water-soluble tablet Water-soluble film
Others

Resurfacing granule

Water dispersible granule

Water-soluble capsule
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Table 2. Composition of gas-generating jumbo formulations and the role of components®.

Components of formulation

Role of components in the formulation

Pesticide technical reagent

Active ingredient

Surfactants

Endowment of wettability
Emulsification or dispersion of active ingredient

Gas-generable materials

Generation of carbon dioxide gas
Disintegration and atomization of formulation in water
Offer of driving force for dispersion of active ingredient

Binders

Adhesive for tabletting or granulization of Al mixture

Carriers

Dilution of Al mixture Absorption of liquid toxicant

Water-soluble film or capsule

Primary wrapping of pesticide mixture
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Table 3. Materials being used for the formulation of gas-generable jumbo formulation.
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Classification of components

Name of materials

Pesticide technical reagent

Herbicide, insecticide, fungicide

Surfactants Nonionic

Polyoxyethylene(POE) alky! ether
POE alkylaryl ether

POE styrylaryl ether

POE POP block copolymer
Sorbitan fatty acid ester

POE sorbitan fatty acid ester
POE glyceryl fatty acid ester
Glyceryl fatty acid ester

Anionic

Sodium laurylsulfate

Triethanolamine laurylsulfate

Ammonium alkylsulfate

Sodium alkylbenzene sulfonate

Sodium alkylnaphthalene sulfonate

Sodium alkylsulfosuccinate

Sodium alkyldiphenyl ether sulfonate
Sodium alkyl ester phosphate

Sodium alkylphenyl ether phosphate
Sodium POE alkyl ether sulfate ester
Sodium POE alkylphenyl ether sulfate ester
Sodium B-naphthalene sulfonate formaline condensate
Sodium polycarboxylate

Sodium polystyrene sulfonate

Sodium lignosulfonate

Gas- generating | Solid acid
materials

Organic acid : citric, tartaric, oxalic, succinic, maleic,
phthalic, malic, adipic, etc.

Inorganic week acid : NaH.PO,, KH:PO,, NH,H:PO,,
KHSO,, AIK(S0,). 12H,0, NH,AI(SO,), 12H,0O

Carboxylic
acid salt

N32CO3, KzCOg, CaCO:;, Mgc03, (NHA.)zCOs, NaHC03, KHC03

Binder(water-soluble
polymer)

Carboxymethyicellulose, dextrine, polyethylene glycol,
polyviny! alcohol, polyalkylene glycol, polyvinylpyrrolidone,
sodium lignosulfonate, arabic gum, starch, sugar

Inert materials | Carrier

Amorphous silicate, starch hydrolysate, talc, diatomite,
calcium silicate, calcium carbonate, aluminium oxide,
magnesium silicate, basic magnesium carbonate

Diluents

Bentonite, clay, talc, diatomite, amorphous silicate, calcium carbonate,

magnesium carbonate, glucose, sugar, lactose, CMC, starch derivatives,

crystallic cellulose, saw dust, sodium sulfate, ammonium sulfate,
potassium chloride, urea, etc.

Water-soluble film or capsule

CMC, PVA, polyalkylene oxide, dextrine, Flurane, etc.
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Table 4. Composition of self-emulsifiable or dispersible jumbo formulation and the role of
components'®.

Components of formulation

Role of components in the formulation

Pesticide technical reagent

Active ingredient

Surfactants

Endowment of wettability
Emulsification or dispersion of active ingredient

Solvent or liquid media

Solubilization of pesticide or surfactant
Disoersing medium of finely-pulverized active ingredient
Offer of driving force for active ingredient dispersion

Viscosity builders

Stabilization of Al suspension

Carriers

Volume increament of Al mixture volume
Absorption of liquid toxicant

Water-soluble film or capsule

Primary wrapping of pesticide mixture

Table 5. Materials being used for self-emulsifiable or dispersible jumbo formulation.

Classification of components

Name of materials

Pesticide technical reagents

Herbicide, insecticide, fungicide

Surfactants

Nonionic

Anionic

Polyoxyethylene(POE) nonylphenyl ether
POE styrylphenyl ether

Safinol, etc.

Sodium dodecylbenzene sulfonate
Sodium lignosulfonate

POE alkylaryl ether sulfate, etc.

Solvent or

dispersing media

Xylene, toluene, chlorobenzene, cyclohexane, solvesso,
cyclohexanone, plant oil, machane oil, paraffin oil, etc.

Inert materials

Water-soluble
carrier

Glucose, lactose, starch hydrolysate, cellulose derivatives,

urea, protein, synthetic polymer, sodium sulfate,
sodium chloride, potassium chloride, ammonium sulfate, etc.

Water-insolu-
ble carrier

Amorphous silicate, cellulose, etc.

Water-soluble
film or capsule

Capsule

Gelatin, water-soluble colagen, starch derivatives,
cellulose, dextrine, pectin, oligosaccharide, glycerin,
sorbitol, propylene glycol, polyethylene glycol, organic acid, arabic gum, etc.

Film

PVA, CMC, dextrine, hydroxymethylcellulose, gelatine, etc.
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Table 6. Concentration of active ingredient in water after the treatment of liquid formulation.

. B Concentration of Al in water(ppm)

Sampling places

Formulation P ) £p At 6 hours® At 24 hours

Beam suspension Center 2.20 2.00

concentrate Cornerl 1.99 1.92
Corner2 2.03 2.18
Corner3 1.99 2.02
Corner4 1.75 1.98
Mean 1.99 1.98
S.D.(%)” 7.2 2.3

Diazinon emulsifiable Center 0.80 0.80

concentrate Cornerl 0.84 0.81
Corner2 0.84 0.81
Corner3 0.84 0.79
Corner4 081 0.80
Mean 0.83 0.80
S.D.(%) 2.1 09

a) Time after the treatment of formulation.
b) Standard deviation(xc.,)
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Table 7. Distribution of diazinon in water after the treatment of emulsifiable concentrate.

Sampling Concentration of diazinon in water(ppm)
Treatment
Places At 6 hours? At 24 hours At 48 hours
Center 1.22 144 1.33
Cornerl 0.95 1.14 1.27
Corner2 197 1.33 1.25
Rice straw Corner3 1.30 1.12 1.15
treatment Cornerd 141 1.13 1.18
Mean 1.37 1.23 1.24
SD.(%)" 245 10.6 5.1
Center 2.01 1.12 1.21
Cornerl 1.23 1.13 1.18
Corner2 140 1.12 1.19
No treatment Corner3 1.19 1.08 1.22
Corner4 1.08 111 119
Mean 1.38 111 1.20
S.D.(%) 23.9 15 1.1

a) Time after the treatment of formulation.
b) Standard deviation(xo,)
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Fig. 1. Al distribution in water after the trea-
tment of EC.
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