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The following invention relates to an improved meth-
od of increasing the solubility rate of fumaric acid in
water and, in particular, the solubility rate of fumaric

-acid in cold water.

In the past, citric acid has been employed as an
acidulant in dehydrated beverage powders capable of
being rehydrated in cold water. In addition to citric
acid, such powders usually contain other hydroscopic
materials such as sgars and the like. Such compositions
are relatively unstable if stored for extended periods of
time since they readily absorb moisture and cake upon
standing. The storage problem encountered with such
dehydrated beverage powders has always been of great

‘concern to those skilled-in-the-art and in particular the

storage problems encountered in warm, humid climates.
Fumaric acid has many properties which make it de-
sirable for commercial use in such products. How-
ever, such uses are limited due to the fact that fumaric
acid has a very low rate of solubility in cold water.
While the dry beverage powders of commerce are. re-
hydratable in-cold water in less than one minute, the
use of fumaric acid in such powders in the past has been
impossible due to the fact that the fumaric acid does
not dissolve rapidly in cold water, periods as long as
74 hours at times not being sufficient to put all of the
fumaric acid into solution. i

It is an object of this invention to prepare 2 fumaric
acid composition which has an increased rate of solu-
bility in cold water.- It is a further object of this in-
vention to prepare a fumaric acid composition which
when used in cold water soluble beverage powders will
not absorb substantial amounts of moisture upon stand-
ing and will be readily and easily soluble in cold water.
Further objects of this invention will be apparent from
a reading of the specification.

It has now been discovered that the tate of solubility
of fumaric acid may be increased by wetting crystalline
sugar with a quantity of water insufficient to destroy the
crystalline character of all of the sugar but sufficient
to create a proportion of sugar solution capable of ag-
gregating fumaric acid powder and undissolved sugar
crystals; such a wetted sugar will generally have a
moisture content in excess of 5% and for the more
typical sugar, SUCIOS€, a moisture content- of at least
79%. The fumaric acid, on the other hand, is ground to
a particle size whereat it will, upon addition to an
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aqueous liquid, neither float at the top of said liquid nor- -

drop to the bottom of a body of said liquid, but rather
will be suspended throughout, such that the fumaric acid
powder can be combined by admixture with the wetted
sugar and aggregate with the sugar crystals thereof.
This aggregate is eventually dried under conditions of
time and temperature insufficient to melt the sugar crys-
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tals but sufficient to reduce the moisture content of said .

aggregates to a stable level, say less than 1%, where-
below the product will not lump later in storage. Fi-

_nally, the dried product is broken up to a particle size

suitable for handling.

In achieving such particle size reduction of the fumaric
acid powder and combining this powder with the wetted
sugar, the sugar and fumaric acid powder should be in
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sufficient proportion to one another to permit the sugar

‘of fumaric acid powder.
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solution to- coat the fumaric acid powder and the sugar
crystals whereby the aforesaid aggregation OCCUTS.
Granulation of the fumaric acid powder may be prac-
ticed before combination thereof with the wetted sugar
or the wetted sugar can be ground with the fumaric acid
powder during which operation the aggregate is sub-
divided to the particle size desired. The most suitable
particle size of the fumaric acid and sugar will not be the
same for all methods of preparing the fumaric acid com-
position of the present invention. While the invention
is not to be limited to any specific proportion of sugar to
fumaric: acid powder, it has generally been found that a
1:1 by weight ratio produces an acceptable proportion
of ingredients although stifl higher proportions of sugar
may be practiced, ranging upwards to the neighborhood
of 4 to 5 parts by weight of sugar per part by weight
The sugar crystals should, as
indicated above, be wetted to the extent that a small
portion of the sugar crystals are in solution. In any
event, the sugar should be in a partially hydrous state,
the degree of hydration depending upon the sugar in-
volved. In the case of sucrose, a moisture level of at
least 7% by weight of the sugar and fumaric acid com-
bination should be employed. Some desired results are
obtained at moisture levels of below 7%; but below
moistures of 5% by weight the degree of wetting is in-
sufficient to produce the desired aggregates.

While sugars such as the monosaccharides, disac-
charides, polyaccharides .or the sugar alcohols may be
employed, it is preferred to employ disaccharides such
as sucrose or monosaccharides such as dextrose. The
sugars employed should be of such mnature that when
the fumaric acid composition of the present invention

“is dried, the sugar will not remain in a syrupy state and

will be substantially dry and crystalline.

While it is preferred to use water as the moisture
source, other solvents in which both the" sugar and
fumaric acid are soluble may be employed.

In producing the fumaric acid compositions according
to certain embodiments of this invention, fumaric acid
having a particle size of commercial 40 to 230 U.S.
Standard mesh and preferably about commercial 100
U.S. Standard mesh is dry blended with a sugar having
a particle size of commercial 18 to 100 U.S. Standard
mesh and preferably commercial 30 U.S. Standard mesh.
Where sucrose is employed, then 0.5 to 4.5 parts by
weight of sucrose to one part by weight of fumaric acid
may be employed and preferably one part by weight of
sucrose to one part by weight of fumaric acid. The
mixture is blended until a homogeneous mass is obtained.
Blending for an excessive period of time causes the par-
ticles to segregate and therefore it has been found pref-
erable to blend until uniformity is obtained. The dry
mixture of fumaric acid and sugar is moistened by the
addition of 5-10% moisture and preferably 7%. A
moisture content of the moistened mixture of less than
59 produces a product which is not sufficiently wet to
obtain the desired end. product and a moisture content
of more than about 10% where sucrose is employed per-
mits the undesirable inversion of sucrose to take place
when the wetted mixture is heated in the presence of
fumaric acid, frequently resulting in an invert syrup
which canot be dried. The moisture content of the mix-
ture must be between those upper and lower limits at
which the particles “pack” or adhere together as a fri-
able mass of aggregates. The moistened mixture is
blended to obtain a uniform distribution of the added
water and to wet all the dry powder particles thereby
permitting the wetted sugar to adhere to and coat the
fumaric acid. The wetted mixture of fumaric acid and
sugar is then dried to less than about 1% and preferably



