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METHOD AND SYSTEM FOR DISSOLVING CRYSTALS IN SHIPPING
VESSELS

BACKGROUND

Whether deliberate or due to circumstances, crystals will be found in shipping
vessels such as the vessels found on rail cars. When these materials are required to be
in solution form for final use or marketing, there will be a need to solubilize the
crystals. In many cases there also will be a need to solubilize the materials in near
saturated concentrations. Because these materials and/or solutions may be corrosive,
there is a further need to make sure that the systems for solubilizing the crystals are
built to safely handle these conditions. To accomplish this there is a need to, within
the vessel containing the crystals, add a heated solute (such as water) and provide
mixing within the vessel. Due to the configuration of most shipping vessels and the
delivery terminals where they are received, this process has required either extensive
pre-planning for efficient operations or otherwise the use of inefficient and potentially

asset damaging makeshift methods.

One solution for dissolving crystals in shipping vessels is to equip the vessels
with built-in devices which may include corrosion resistant dump valves for emptying
the vessel for dissolution of the crystals in other places. However, these valves would
have to be corrosion resistant and fully secure to avoid release of hazardous material
to the environment. Another approach could include installing sparger devices in the
vessel which would introduce the solute for recirculation under the level of the
crystals. Such methods have a number of disadvantages as they are capital intensive

and/or inflexible.

For example, for dump systems, the shipping vessels and supporting
infrastructures that are set up for these operations will require significant capital
outlays. They also require systems to be in place for each receiving station,

multiplying the infrastructure costs by the number of receiving stations.

With respect to sparger systems, sparger devices would need to be mounted in
each shipping vessel because they cannot easily be moved from one shipping vessel to
the next shipping vessel as needed. Given dozens of shipping vessels, the capital

outlay for this method would also be significant.
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Another approach that has been used for dissolving crystals in shipping
vessels is simply inserting a live steam line into the vessel whereby the line ejects
steam into the liquid in which the crystals are present. However, the live steam line
does not adequately mix the steam with the contents of the vessel to thoroughly
dissolve the crystals. Another disadvantage is that the steam line can be difficult to
control and may damage or melt the lining of the vessel if the steam line comes into

direct contact with the lining.

In view of the disadvantages associated with prior approaches to dissolving

crystals in shipping vessels, and improved method and system is needed.
SUMMARY OF THE INVENTION

An apparatus is provided for dissolving crystals formed in a vessel
comprising: a first hose for feeding water to an eductor; a second hose for feeding
steam to the eductor, wherein the eductor induces flow of the water and the steam into
the vessel; a feeding hose coupled to the eductor, the feeding hose for feeding the
water and the steam into the vessel; and a spray nozzle coupled to the end of the
feeding hose, the spray nozzle for directing the flow of the water and the steam inside

the vessel.
BRIEF DESCRIPTION OF THE FIGURES

Figure 1 illustrates a side view of a shipping vessel 110 such as those found on rail

cars.
Figure 2 illustrates the rail car plan view of the shipping vessel 110.
DETAILED DESCRIPTION OF THE INVENTION

The present invention resolves the foregoing problems by using a system and
method that solubilizes the crystals within the shipping vessel without requiring
significant adjustments to existing shipping vessels or receiving stations. The present
invention involves inserting a corrosion resistant solubilizing device into the existing
loading/unloading ports on shipping vessels. The solubilizing device is designed such
that it will not damage the shipping vessel. Furthermore, the solubilizing device can
be relatively compact so that it can be easily moved from one vessel to another and

easily inserted into the ports of the vessels. The solubilizing device provides for
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improved mixing within the vessel to better dissolve the crystals within the solution in

the vessel,

A preferred embodiment of the invention is illustrated in Figures 1 and 2
attached hereto. As exemplary shipping vessel is depicted in Figure 1. Those of skill
in the art should understand that the present invention is applicable to a variety of
vessels containing crystals that need to be dissolved including vessels mounted on
trucks and storage vessels such as those located at ports and manufacturing sites, The
shipping vessel 110 holds crystals 112 and has ports 113, 114 and 115 located at the
top of the shipping vessel.

The solubilizing device includes a feed hose 120 that extends through port 114
and into the vessel 110. In the preferred embodiment, the feed hose 120 is comprised
of a generally rigid material such as fiberglass that is also designed to withstand
corrosion. In alternate embodiments of the invention, the feed hose can be
manufactured from a variety of materials and have other configurations such as
multiple branches. The feed hose 120 also can be adjustable in length so that it fits
properly within a variety of vessel sizes and can be used in a variety of mixing

configurations.

In the preferred embodiment, a spray nozzle 122 is attached to the distal end
of the feed hose 120. As shown in the embodiment in Figures 1 and 2, the spray
nozzle 122 can be set at an angle to the longitudinal axis of the vessel so that the fluid
exiting the spray nozzle 122 creates a circular-like rotation of fluid within the vessel.
Causing the fluid to rotate within the vessel enhances mixing by increasing the solute/
crystal mass exchanges and promotes more efficient dissolution rates for the crystals
within the vessel. The spray nozzle 122 illustrated in the exemplary embodiments
shown in Figures 1 and 2 is a two-headed nozzle which emits fluid from two opposite
sides of the nozzle. Nozzles with other configurations can be used in alternate
embodiments of the invention. Furthermore, the spray nozzle 122 illustrated in
Figures 1 and 2 is positioned so that each nozzle head is at an angle of 45 degrees
from the longitudinal axis of the vessel. In alternate embodiments and other vessel

configurations, the position of the nozzle can be adjusted to other angles.

In the preferred embodiment, the spray nozzle 122 is of a size that will permit

it to fit through ports typically found in shipping vessels such as port 114. In other
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embodiments, the spray nozzle can be coupled to the feed hose 120 such that it pivots

in order to fit through port 114.

The exemplary solubilizing device shown in Figure 1 also includes an eductor
124 coupled to the proximal end of the feed hose 120. Also coupled to the eductor
124 are an air hose 126, a water hose 127, and a steam hose 128. In the preferred
embodiment illustrated in Figure 1, the eductor entrains the water with air or steam
for emitting from the nozzle 122. In alternate embodiments of the invention, the air

supply can be omitted.

In the preferred mode of operation, the solubilizing device is first used to fill
the vessel 110 with water to a level above the crystals as shown in the exemplary
embodiment in Figure 1. Once the water reaches a desired level within the tank,
steam is added to the water flow using the eductor 124. The steam and water flow
exit the nozzle 122 and create a circular-like flow within the vessel for dissolving the
crystals. Air fed into the eductor 124 from the air hose 126 can also be mixed with
the water at different stages of the process if it is desired to increase the velocity of

the flow,

The solubilizing device allows one to dissolve the crystals in the shipping
vessel by achieving sufficient mixing within the vessel. The solubilizing device is
also advantageous because it is designed so that it will not damage the interior of the
shipping vessels and does not require modification of existing shipping vessels or

receiving stations.

Those of skill in the art will recognize that the preferred embodiment
described above and illustrated in Figures 1 and 2 may be modified and remain within
the scope of the invention. For example, in alternate embodiments the eductor can be
removed and replaced with other types of valves. Moreover, in alternate
embodiments the air hose may be removed or other fluids may be used in place of
water. In yet other embodiments, the solubilizing device can be adapted to connect to

local water and portable air and portable steam sources.

In one embodiment, an apparatus is provided for dissolving crystals formed in
a vessel comprising a first hose for feeding water to an eductor; a second hose for
feeding steam to the eductor, wherein the eductor induces flow of the water and the

steam into the vessel; a feeding hose coupled to the eductor, the feeding hose for
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feeding the water and the steam into the vessel; and a spray nozzle coupled to the end
of the feeding hose, the spray nozzle for directing the flow of the water and the steam
inside the vessel. In certain embodiments, the apparatus further comprises a third hose

for feeding air to the eductor, the third hose coupled to a compressor.

In a particular embodiment, the air is fed into the vessel via the eductor and
the feeding hose. In another particular embodiment, the length of the feeding hose is
adjustable. In certain embodiments, the spray nozzle can be set at an angle to the

longitudinal axis of the vessel.
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We claim:
1. An apparatus for dissolving crystals formed in a vessel comprising:
a first hose for feeding water to an eductor;

a second hose for feeding steam to the eductor, wherein the eductor induces

flow of the water and the steam into the vessel;

a feeding hose coupled to the eductor, the feeding hose for feeding the water

and the steam into the vessel; and

a spray nozzle coupled to the end of the feeding hose, the spray nozzle for

directing the flow of the water and the steam inside the vessel.

2. The apparatus of Claim 1, further comprising:

a third hose for feeding air to the eductor, the third hose coupled to a

compressor.

3. The apparatus of Claim 2, wherein the air is fed into the vessel via the eductor and

the feeding hose.

4. The apparatus of Claim 1, wherein the length of the feeding hose is adjustable.

5. The apparatus of Claim 1, wherein the spray nozzle can be set at an angle to the

longitudinal axis of the vessel.
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