Patented July 6, 1943

UNITED STATES PATENT

2,323,748

OFFICE

2,323,748
WATER-REPELLENT ULTRAMARINE

Henry Frederick Dietesle,

assignor to American |
New York, N. Y., a corporation of Maine

No Drawing. Application September 4, 1840,
Serial No. 355,313

16 Claims. (CI 106—305) .

This invention relates
ultramarine. :

There is a considerable demand for a water
repellent ultramarine particularly for such pur-
poses as the blueing of coal for trade-marking
burposes. Ordinarily an ultramarine when ap-
plied to coal or other surfaces can be eaused to
gather principally in the cracks of the solid sub-
strate from a water suspension. However, the
coloring thus produced is not permanent because

to & water repellent

it washes off when the coal is exposed to the.

weather and particularly to the rain, and similar
problems are presented with other applications
of ultramarine from water suspensions to in-
soluble substrates,

It has been tried in the past to incorporate
ultramarine with rosin size and then to pre-
cipitate an insoluble resinate such as an alumi-
num resinate. This product has been applied to
the blueing of coal and-similar broblems but
without great success; adhesion is insufficient and
the product still washes off. This problem there-
fore may be considered as one of combined ad-
hesion and water repellency,

The difficulties encountered with the resinate
suspensions which have been used before may be
due to a number of factors. Without intending

-to limit the present invention to any particular
theory of action, I believe that at least one factor
is the characteristic of the film or coating of in-
soluble resinate which is produced, and it is my
belief that this film is not sufficiently sticky and
oleaginous so as to cause good adherence. Prob-
ably another factor is that the film itself does not
show a sufficient affinity for the surface of the
coal to produce good adhesion. Probably there
are other factors also involved. )

According to the present invention ultramarine
is coated with a film of insoluble fatty acid com-~
pounds. These compounds may be either water
insoluble soaps such as soaps of aluminum, mag-
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nesium, calcium, tin, or zine, or in some cases the °

free fatty acids themselves. The higher fatty
acids which are used in the present invention and
which form insoluble compounds are in general
useful, but I find that the best results are ob-
tained with oleic acid or cocoanut oil acids and
similar lower molecular acids. While therefore
- useful products may be produced with the other
fatty acids, I prefer to use compounds of oleic
acid. .

Since the purpose of this invention is to pro-
duce & suspension of ultramarine coated and as-
sociated with the insoluble higher fatty acid com-
pounds, any suitable method of producing this
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_diethyleneglycol mono-ether type.

Cedar Grove, N. J.,
Cyanamid Company,

coating may be used. Thus, for example, a sus-
pension of ultramarine in a solution of a soluble
higher fatty acid compound such as soluble alkali
metal soaps may be prepared and then the in-
soluble compound precipitated, for example by
adding a salt of a metal which forms an insoluble
502D, or'in some cases an acid which will form the
insoluble free acid. In the case of very dilute
suspensions such as are used, for example in the
blueing of anthracite coal, the amount of calcium
and magnesium salts in hard water may in some
cases be sufficient to produce the desired insoluble
fatty acid compound. .

Since the ultramarine produced by the present
invention is highly water repellent and for that
reason not readily dispersible in water, it is fre-
quently desirable to incorporate in the suspension
of the pigment in water, a soluble wetting or dis-
persing agent so as to facilitate thorough disper-
sion and ready adherence. I have found that the
most satisfactory dispersing agents are of the
The mono-
butyl ether of diethyleneglycol ig barticularly
useful. The dispersing agent may be incorpo-
rated into the suspension at any stage of its man-
ufacture. Best results are, however, obtained
when the wetting agent is incorporated with the
soluble soap solution before precipitation of the
insoluble fatty acid compound onto the ultra-
marine. The finest and most uniform coating
and best adherence appears to be produced when
the dispersing agent is introduced at this stage,
and this constitutes the preferred method of in-
troduction, although the invention is not limited
thereto, : .

Since the most important large commercial use
for the water repellent ultramarine of the present
invention is in the blueing of anthracite coal for
trade-mark purposes, the invention will be de-
scribed in greater detail in conjunction with the
Production of suspensions of water repellent ultra-
marine suitable for application to the coal. The
effectiveness of the coating and its water re-
pellency are tested by coating anthracite coal in
the standard manner and then subjecting it to
washing for an hour under g shower of water.

While the product of the Present invention is
used on a large scale in the blueing of coal, and
this is its most important commercial use at the
present time, the process of blueing coal and the

. product obtained are not claimed in this case, but
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form the subject matter of my copending applica-
tion Serial No, 426,289, filed January 10, 1942,
The invention will be described in detail in con-
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nection with the following specific example, the  and a product similar to that of Example 3 is
parts being by weight. . obtained.

Ezample 1 Example 6

14 oz. of caustic soda are added to 8 1bs, of
water and 1.6 1bs. of mono-butyl ether of diethyl-
eneglycol are added. The solution is heated to
50-60° C. by blowing in steam and then 6 1bs. of
olelc acid are added. The mixture is agitated
and heated to the boil and held there with con-
" tinued agitation until the solution is quite clear
and a sample dissolves in water completely leav-
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ing no oil film. - This requires about one hour. .

After the clear solution is obtained, 2.4 Ibs, of
mono-butyl ether of diethyleneglycol are added
and heating is continued for about fifteen min-
utes. The amount of water present at this time
including the condensed steam should be about
10 1bs. The solution is then cooled to 40-60° C.
1,000 lbs, of ultramarine, preferably very finely
ground, are put in & vessel such as & dough mixer.
The mixing mechanism is started and while the
ultramarine is turned over, sodium oleate solu-
tion is slowly and very uniformly added to it.
After all of the oleate has been added, the mate-
rial is finally passed through & hammer mill in
order to obtain a very complete distribution of
the solution over the ultramarine.

The water repellent ultramarine produced can
pe used in blueing coal by dispersing it in water
to form s homogeneous slurry, for example, 100
lbs. of ultramarine may be dispersed in about
10,000 Ibs. of water. To this dispersion.-there is
then added an amount of aluminum sulfate con-
siderably in excess of that theoretically necessary
to react with the sodium oleate to form aluminum
oleate and sodium sulfate. Satisfactory results
are obtained with about 4 lbs. of aluminum sul-
fate per 100 lbs. of ultramarine. The suspen-
sion can then be sprayed onto coal in the usual
drying forms an adherent de-
posite mainly in the depressions of the coal which
is not washed off to any appreciable extent when
the coal is immersed in water or exposed to &
shower of water. The ultramarine particles are
coated with a water repellent aluminum oleate
which has good adherence and which after dry-
ing does not redisperse in water. The coating is
absent or light on the fiat surfaces of the coal,
and concentrated in the depressions.

Example 2

The procedure of Example 1 is followed except
that instead of 4 lbs. of aluminum sulfate an
equivalent amount of magnesium sulfate is added.
The product obtained is very similar in its prop-
erties to that in Example 1.

Ezxample 3

The procedure of Example 1 is followed except
that an equivalent amount of calcium chloride is
substituted for the aluminum sulfate. A product
is produced which adheres to coal even hetter
than the product of Example 1.

Ezample 4

In the procedure of Example 1 an equivalent
amount of stannic chloride is substituted for the
alum. The product obtained shows an adher-
ence to coal substantially the same as that pos-
sessed by the calcium product of Example 3.

‘Exzample 5

An equivalent amount of zine chloride is sub-
stituted for the aluminum sulfate of Example 1
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Instead of using aluminum sulfate in the pro-
cedure of Example 1, sufficlent sulfuric acid is
used to neutralize all of the alkall present and to
precipitate free oleic acid. The product obtained
has excellent adherence to coal and resembles the
products of Examples 3, 4,and 5.

Exzample 7

The procedure of Example 1 is followed using
a very hard water but no alum is introduced. A
product is obtained which is similar to that of
Examples 2 and 3 depending on the hardness
of the water used.

The properties of the products of the seven
examples are shown in the following table which
gives the shade before washing for an hour under
a shower of fresh water, after washing, and the
visibility in both the wet state and under artificial
light. Example 1 isthe product which is at pres-
en used on a large scale in the blueing of an-
thracite coal and will be referred to as the type,
other shades being compared toit.

Before wash- | After wash- | Visibillty | Visibility ar-
Example | “ing shade ing wet tificial light
30 1..cooo--| T¥POoooo--| 1¥DPEL- oo Type.------- ’I‘{pe
b I Sitmuar to | 8imilar to Sltmilar to| 8 tmila.r to
[ S o PO B%tter'than Begg'thsn yBeo'.
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The extraordinary difference between the
products of the present invention and that ob-
tainable in the past using resinates presents a
complex problem because the individual ultra-
marine particles when examined under the
mieroscope do not permit accurate determina-
tion of the differences, as the film is translu-
cent or transparent and is hence not readily
visible. The result of the present invention is
all the more surprising because ordinary water
repellent pigments including prior water repel-
lent ultramarine cannot be dispersed in water.
They clump together to form non-homogeneous
suspensions and therefore cannot be used in the
form of water suspensions. The dispersing agent
such as the ether of diethyleneglycol is needed to
impart a temporary dispersibility to the coated
ultramarine. However, if this dispersibility were
permanent, the product would wash right off.
Such, however, is not the case of the examples in
the table above. This temporary dispersibility
which disappears on coating the coal may be due
to a number of factors and it is not desired to
1imit the present invention to any particular
theory. I believe, however, that at least one fac-
tor and perhaps the most important factor is due
to a removal of the dispersing agent in solution in
the water in which the ultramarine is suspended
and quite probably also by evaporation as the
coating dries. Possibly other factors are in-
volved as chemical changes may take place dur-
ing the drying of the coating. I believe, how-
ever, that the permanent water repellency of the
dried coating is primarily due to physical re-
moval of the dispersing agent and this is ad-
vanced as the most probable explanation -of the
surprising change which takes place in the na~-
ture of the ultramarine when its suspension is
applied to a surface and dried.
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In the examples, oleic acid has been described
as the higher fatty acid. ‘The acids of cocoanut;
oil give equally good resulis. Pure acid is not
necessary, technical grades being useful, and
similar results are obtained with other acids such
as palmitic and stearic although the film in the
case of oleic and cocoanut acids shows somewhat
better adherence. -Other alkyl ethers of diethyl-
eneglycol may be used as dispersing agents such
as the monoc-ethyl ether and other water-soluble

10.

dispersing agents may be used such as for exam- -

ple alkali metal salts of higher alkyl sulfuric
acids, salts of aikyl naphthalene sulfonic acids,
salts of esters of sulfosuccinic acid, and the like,
Best results are however obtained with the mono-
alkyl ethers of diethyleneglycol which are there-
fore the preferred dispersing agents.

What I claim is:

1. A method of producing a water dispersion of
ultramarine capable of drying on & surface to g
water - repellent non - dispersible. ultramarine
coating which comprises homogeneously coating
finely ground ultramarine with g very thin flm
of a soluble soap by admixing a solution of said
so2p with the ultramarine unti] homogeneous
coating results and suspending the coated ultra-
marine in water in the presence of & water solu-
ble volatile dispersing agent and in the presence
of a salf of a polyvalent mata] capable of reacting
with the soap coating the ultramarine to trans-
form the former into the salt of the polyvalent
metal and the fatty acid of the soap.

2. A method of preducing a water dispersion
of ultramarine capable of drying on s surface to
a water-repellent non-dispersible wtramarine
coating which comprises homogeneously coating
finely ground ultramarine by admixing therewith
& small amount of a water solution of & soluble
s0ap and a water soluble volatile welting agent
while kneading the ultramarine, continuing the
kneeding until g homogenecus - coating of the
ultramarine is effected, and suspending the
coated ultramarine in water containing the salt
of & polyvalent metal capable of reacting with =
808D coating to transform the latter into & soap
of the polyvaleni metal, . .

3. A method of producing a water dispersion
of uliramarine capable of drying on & swrface to
& water-repellent non-dispersible ultramarine
coating which comprises homogeneously coating
finely ground uitramarine with & very thin film
an aikali metal oleate by admixing a solution of
said oleate with the ultramarine until homo-
geneous coating results and suspending the coat-
ed ultramarine in water in the presence of a
water soluble volatile dispersing agent and in the
bresence of a salb of g polyvalent metal capable
of reacting with the alkali metal oleate coating
the ultramarine to
sali of the polyvalent metal and olele acid.

4. A method of producing a water dispersion
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of ultramarine capable of drying on g surface to
& water-repellent non-dispersible ultramarine
coating which comprises hoemogeneously coating
finely ground ultramarine by admixing therewith
a small amount of & water soluticn of an alkali
metal oleate and g water soluble volatile wetting
agent while kneading the ultramarine, continu-
ing the kneading until 5 homegeneous coating of
the ultramarine is effected, ang suspending the
ceated ultramarine in water containing the salt
of a polyvalent metal capable of reacting with
the oleate coating to transform the latter into an
oleate of the polyvalent metal. -

5. A method according to claim 1 in which the
material added to produce an insoluble fatty acid
compound is an aluminum salt,

6. A method according to claim 3 in which the
material added to produce an insoluble fatty acid
compound is an aluminum salt, ' .

7. A method according to claim 4 in which the
material added to produce an insoluble fatty acid
compoung is an aluminum salt.

8. A method according to claim 1 in which the
material added to produce an insoluble fatty acid
compound is & calcium compound. :

9. A method according to claim 3 in which the

" material added to produce an insoluble fatty acid
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transform the former into the -
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compound is a calcium compound.

10. A method according to claim 4 in which the .
material added to produce an inscluble fatty acig
compolund is a caleium compound. ,

11. An aqueous suspension of ultramarine
coated with a thin film of s water insoluble salt
of higher fatty acid and a polyvalent metal as-
sociated with & water soluble volatile wetting
agent, said dispersion being capable of drying to
produce a coating of water-repelient ultramarine
which is not redispersible in water.

12. An aqueous suspension of ultramarine
coated with a thin film of aluminum oleate as-
scciated with a water soluble volatile wetting
agent, said dispersion being capable of drying to
produce a coating of water-repellent ultramarine
which is not redispersible in water,

13. An aqueous suspension of ultramarine
coated with a thin film of caleium oleaie assocl-
ated with a water-soluble volatile wetting agent,
sald dispersion being capable of drying to produce
& coating of water-repellent ultramarine which is
redispersible in water.

14. A product according to claim 11 in which
the weiting agent is g mono-alkyl ether of di-
ethiylene glycol. -

i5. A product according to claim 11 in which
the wetting agent is mono-butyl ether of dieth-
ylene glycol.

16. A dispersion according to claim 12 in which
the dispersing agent is ‘mono-buty] ether of di-
ethylene glycol.

HENRY FREDERICK DIETERLE,




