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This invention relates to‘ a wetting and dispersing agent 
which is adapted for- the preparation of solid powders 
capable of beingreadily dispersed in water. More spe 
ci?cally, the invention relates to‘ formulations, and par 
ticularly biocide formulations, suitable for the prepara 
tion of non-foaming permanent dispersions in both hard 
and soft water. 

It is conventional to use wetting agents in treating 
water-insoluble powders for the purpose of rendering them 
readily dispersible in Water. Many of the known wetting 
agents are objectionable in that‘ they are not capable of 
use in both hard and soft waters. Many of the known 
dispersing agents foam excessively and are, therefore, 
not adaptable to many types of application’ equipment. 
Many of the known dispersing agents do not provide a 
permanent suspension, the insoluble powder separating 
from the suspending medium upon storage or during use. 
Although all of these properties are recognized as de 
sirable, it is di?icult to achieve all in the same formula 
tion, and a formulation superior with respect to all of 
the properties is virtually unknown. 

This invention, which is based upon the use of a salt 
of lignosulfonic acid and preferably the sodium salt, re 
quires in addition other wetting and dispersing agents to 
provide a formulation with a high level of performance 
with respect to the several desired properties. Sodium 
lignosulfonate is known to be av dispersing agent which 
is usable in hard water; however, it does not have value 
as a wetting agent. Accordingly, it has been found that 
the use of ‘a condensation product of a rosin acid and 
ethylene oxide will greatly improve the wetting proper 
ties of the sodium lignosulfonate. The combination of 
these two active components is still not satisfactory, be 
cause the powder is not redispersible in water, but it has 
been found that the addition of an acetylenic glycol will 
not, only render the formulation redispersible, but it 
further improves‘ the wetting and dispersing properties. 
It has been found that the proper combination of the 
various wetting and dispersing agents provides a syner 
gistic effect in the preparation of desirable formulations 
of a wide variety of insecticides, herbicides, fungicides 
and other industrial and agricultural formulations. It 
has been found that even coarse powders, prepared by 
ordinary grinding methods, for example, in hammer 
mills, will readily form stable suspensions in water con 
taining as high as 1,000 p.p.m. of total hardness. 
The new wetting and dispersing agent will contain from 

thirty (30) to eighty (80) percent by weight of the 
rosin acid esters made by the condensation of the rosin 
acid with ethylene oxide. A very useful group of esters 
are those in which one (1) mole of rosin, rosin acid or 
tall oil is condensed with from ?ve (5) to twenty (20) 
moles of ethylene oxide. A preferred class of wetting 
and dispersing agents are those wherein the rosin acid 
ester is present to the extent of 40 to 65 percent by 
weight. 
" The new wetting agents also contain soluble salts of 
lignosulfonic acid, for example, the alkali metal salts 
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and particularly the sodium lignosulfonate. These salts 
may be present to the extent‘ofi 10 R135 percent by weight 
and preferably 20 to 30 percent. a 
A critical component of the new dispersing agents is 

the acetylenic glycol having the structural formula 

in which the R, R’, R" and R” ’ represent alkyl radicals 
having up to six (6) carbon atoms. These glycols may 
be present to the extent of 10 to 35 and preferably from 
20 to 30 percent by weight. ‘ 
A preferred class of the acetylenic glycols are those 

having the structural formula 

' ' (B) 

wherein R and R’ are alkyl radicals containing three (3) 
to ?ve (5) carbon atoms. Suitable acetylenio glycols 
are those prepared by condensing acetylene with aliphatic 
ketones. For example, the compound of Formula A 
‘wherein R, R’, R" and R’T’ are all methyl is prepared 
by condensing two moles of acetone with one of acety 

Among the preferred class of acetylenic glycols (For 
mula B) are those prepared from mixed ketones for ex 
ample, methyl isopropyl ketone, methyl isobutyl ketone 
and methyl isoamyl ketone, with acetylene to form a com 
pound such as 

In the use of the novel wetting and dispersing agents 
any water-insoluble, ?nely divided solid substance can 
be rendered readily and completely dispersible in water 
for the purpose of preparing non-foaming suspensions in 
water of any degree of hardness. Suitable dusts for this 
formulation may be any of the'conventional solid biocidal 
agents, for example, tetram'ethylthiuram disul?de, DDT 
(dichlorodiphenyl trichlorethane), lindane (gamma-1,2, 
3,4,5,6-hexachlorocyclohexane), dieldrin, aldrin, endrin, 
isodrin, chlordane, DDYP (2,2-dichlorovinyl dimethyl 
phosphate), captan (N-[trichloromethylthiol-4-cyclo 
hexene-1,2-dicarboximide), other solid fungicides, insec 
ticides, herbicides and bactericides, and other conven 
tional solid substances used in agricultural and industrial 
formulations. 

, It is sometimes desirable to include in the formulation 
solid diluents which facilitate the preparation, storage, 
handling, ‘and use of the wettable powders. Through 
the use of these substances ‘a product otherwise having 
the tendency to cake may be rendered permanently free~ 
?owing. The diluents also enable the uniform applica— 
tion of the active ingredient by preventing local excesses 
of the active’ ingredient. The solid diluents also tend to 
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make the active component more available over a longer 
period of time than would otherwise be possible. Suit 
able diluents include the various natural minerals, for 
example, clays, such as kaolinite, fuller’s earth, bentonite, 
hydrous aluminum silicate and attapulgite, diatomaceous 
earth or other forms of silica, talc, mica, chalk and pyro 
phyllite. Other chemically modi?ed natural products are 
capable of use as diluents, for example, the acid Washed 
bentonites, the reprecipitated calcium o-phosphates, and 
the reprecipitated calcium carbonates. Other water-in— 
soluble solid substances either natural, mineral, chemi 
cally modi?ed or wholly synthetic substances may also be 
used. 

In the preparation of formulations it has been found 
that the active component may be present to the extent 
of 5 to 97 percent, the solid diluent from 0 to 92 percent 
and the new dispersing and wetting agent to the extent 
of 3 to 12 percent. In the preferred formulations it 
has been found that dispersing agents will usually vary 
between 5 and 10 percent, the active component from 15 
to 80 percent and the solid diluents from 15 to 80 per 
cent. It will be apparent to one skilled in the art that 
the formulations are variable within certain limits and 
may be adapted by the user in accordance with the 
speci?c requirements of the biological toxicant, or other 
active agent, the particular type of application contem 
plated, and the conventional practice in the art. 
The solid diluent containing formulations may be those 

wherein the diluent acts as a carrier for liquid active 
agents such as tetraethyl pyrophosphate, tetraethyl di 
thiopyrophosphate, parathion (0,0ediethyl O-[p-nitro 
phenyllphosphorothioate), methylparathion, malathion 
(diethyl[dimethoxyphosphinothioylthio] succinate), deme 
ton (0,0-diethyl O-[2-{ethylthio}ethyl]phosphorothio 
ate) and other liquid toxicants and other liquid com 
pounds of which readily dispersible wettable powders are 
desired. 

Further details of the practice of this invention will be 
set forth with respect to the following examples. 

Example 1 

A ?nely pulverized DDT was formulated using kaolin 
as the solid diluent and the dispersing and wetting agent 
as follows: 

Wt. percent 
Dichlorodiphenyl trichloroethane (DDT) _____ __ 50.0 
Kaolin 43.5 
Sodium lignosulfonate _____________________ __ 1.5 

Product of tall oil (1 mole) and ethylene oxide 
(11 moles) 3.5 

2,4,7,9-tetramethyl-5-decyne-4,7-diol _________ __ 1.5 

100.0 

This composition was readily dispersed in water contain 
ing 1,000 p.p.m. of hardness to form a stable non-foam 
ing suspension. The resulting wettable powder was com 
pletely dispersible in both hard and soft waters. 

Example 2 

Using the procedure described in the previous example 
the following components were blended. 

' Wt. percent 
Tetramethylthiuram .disul?de ___________ __'____ 75.0 
Kaolin _ 18.5 

Sodium lignosulfonate _____________________ .._ 1.5 

Product of tall oil (1 mole) and ethylene oxide 
(11 moles) _ 3.5 

2,4,7,9-tetramethyl-5-decyne-4,7-diol _________ __ 1.5 

100.0 

A readily dispersible pulverulent toxicant was formed 
which was useful in both hard and soft waters. 
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Example 3 

Another excellent biocidal formulation was prepared 
by blending the following into a solid mixture. 

Wt. percent 
Parathion 15.0 
Attapulgite . 79.4 

Sodium lignosulfonate _____________________ __ 1.3 

Product of tall oil (1 mole) and ethylene oxide 
(11 moles) 3.0 

2,4,7,9-tetramethyl-5-decyne-4,7-diol _________ __ I 1.3 

100.0 

This mixture was mixed with hard water to form stable 
dispersions of parathion which did not foam during use. 
What is claimed is: 
1. The wetting and dispersing agent comprising 30 to 

80 percent by weight of condensation product of ‘one 
mole of rosin acid and from 5 to 20 moles of ethylene 
oxide, from 10 to 35 percent of an acetylenic glycol hav 
ing the formula ~ . 

wherein R, R’, R" and R'" are alkyl radicals having up 
to six (6) carbon atoms, and from 10 to 35 percent of a 
Water soluble lignosulfonic acid salt. 

2. The wetting and dispersing ‘agent comprising 40 to 
65 percent by weight of condensation product of 1 mole 
of rosin acid and from 5 to 20 moles of ethylene oxide, 
from 20 to 30 percent of an acetylenic glycol having the 
formula 

wherein R and R’ are alkyl radicals having three (3) to 
?ve (5) carbon atoms ‘and from 20 to 30 percent of 
a water soluble lignosulfonic acid salt. 

3. A wettable pulverulent solid comprising 88 to 97 
percent by weight of a watery-insoluble, ?nely divided 
solid and from‘ 3 to 12 percent of the dispersing agent 
de?ned by claim 1_. , ; 

4. A wettable pulverulent solid ‘biologically toxic 
composition comprising up to 92 percent of a solid 
pulverulent diluent based on the total composition, 5 
to 97 percent of a ?nely divided solid toxicant and from 
3 to 12 percent of the wetting and dispersing agent de 
?ned by claim 1. 

5. A wettable pulverulent solid biologically toxic com 
pound comprising 15 to 80 percent of a Water-insoluble 
?nely divided toxicant, from 15 to 80 percent of a solid 
diluent and from 5 to 10 percent of the dispersing agent 
de?ned by claim 2. . 

6. A wettable pulverulent solid biologically toxic 
composition comprising a mixture of a liquid toxicant, 
suf?cient water-insoluble solid pulverulent diluent to ab 
sorb the said liquid toxicant and produce a pulverulent 
mixture, and from 3 to 12 percent (based on the weight 
of the said toxic composition) of the wetting and dis 
persing agent de?ned by claim 1. 

7. The composition de?ned by claim 6 wherein the 
liquid toxicant is 0,0-diethyl O-(p-nitrophenyDphos 
phorothiate. I - ' . 

8. The composition ‘de?ned by claim 4 wherein the 
toxicant is dichlorodiphenyl trichlorethane. 

9. The composition de?ned by claim 4 wherein the 
toxicant is gamma-1,2,3,4,5,6-hexachlorocyclohexane. 

10. The composition de?ned by claim 4 wherein the 
toxicant is N-(trichloromethylthio)-4-cyclohexene-1,2-di 
carboximide, - . 
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11. The composition de?ned by claim 4 wherein the 2,530,770 Hopperstead __________ __ Nov. 21, 1950 
toxicant is chlordane. 2,731,338 Fike et a1. __________ -_ Jan. 17, 1956 
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