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CONTROLLED RELEASE OF ADDITIVES IN 
COOLING SYSTEMS 

FIELD OF THE INVENTION 

0001. The present invention relates to devices and meth 
ods for providing chemical additives to the coolant fluid in 
cooling Systems, for example, but not limited to, Such 
Systems in internal combustion engines, Such as those in 
automobiles, trucks, heavy equipment, and the like, open 
circulating cooling or coolant Systems, Such as cooling 
towers, and the like. 

BACKGROUND OF THE INVENTION 

0002 Vehicle cooling systems are plagued by the buildup 
of Scale and/or corrosion often due to thermal breakdown of 
dissolved components and assault of dissolved electrolytes 
on metal Surfaces of the cooling System. In an effort to 
mitigate this damage, various chemical additives typically 
are added periodically to the cooling System, e.g., whenever 
coolant levels are topped up following evaporation. The 
chemical additives include, but are not limited to, anti 
foulants, anti-Scaling agents, corrosion inhibitors, pH buff 
ering agents, microbicides, and the like. Usually, the con 
centration of a particular agent in the cooling System, which 
can vary due to evaporation, chemical neutralization, and 
degradation, etc., is not known at any given time. Instead, a 
predefined amount of additives in a predetermined ratio is 
added to the System at regular maintenance intervals or 
whenever coolant levels drop to a level requiring additional 
coolant. 

0.003 Various methods of introducing additives to 
vehicle fluid Systems, generally, have been proposed. Rohde 
U.S. Pat. No. 3,749,247 describes a container for releasing 
an oxidation inhibitor into hydrocarbon-based lubricating oil 
in a working engine. The oxidation inhibitor is held in a 
polyolefin container that permits the additive to permeate 
through the container wall into the oil. A further approach is 
described by Lefebvre U.S. Pat. No. 5,591,330, which 
discloses a hydrocarbon oil filter wherein oxidation addi 
tives in a thermoplastic material are mounted in a casing 
between a particle filtering material and a felt pad. Report 
edly, the thermoplastic material dissolves in the presence of 
high temperature oil thereby releasing the additives. Addi 
tionally, an additive release device for use in an engine 
hydrocarbon fuel line is proposed by Thunker et al U.S. Pat. 
No., 5,456,217. The latter device comprises a partially 
permeable cartridge positioned in the filling neck of the fuel 
tank so that whenever fuel is added a portion of the additive 
contents of the cartridge is released into the tank. 
0004 Aqueous-based coolants present an environment 
distinct from those of hydrocarbon fluids. For instance, most 
thermoplastics do not dissolve in aqueous Solutions. More 
over, relatively large quantities of additives, e.g., 0.5 lbs., 
need to be provided in a typical aqueous coolant. Sudden 
provision of Such large amounts of additives can cause a 
"slug of material to precipitate and circulate in the System, 
which can result in damage and failure of pump Seals. 
Accordingly, Hudgens et al U.S. Pat. No. 5,662,799 propose 
an elaborate coolant filter that filters the coolant and releases 
an amount of additive through a diffusion tube, or alterna 
tively through a diffusion wafer, into the coolant. Alternative 
versions of this approach are proposed by Tregidgo et al U.S. 
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Pat. No. 5,435,346 and Cheadle et al U.S. Pat. No. 4,782, 
891, which utilize the corrosive nature of the coolant to 
erode a separating means, Such as a rod, in the coolant filter 
and release anti-corrosive material. 

0005. It would be advantageous to provide relatively low 
cost, quickly installed apparatus and methods that release 
chemical additives into the coolant of a cooling System at a 
Sustained rate without allowing the coolant to become 
corrosive or otherwise Significantly detrimentally affecting 
the coolant or the cooling System. 

SUMMARY OF THE INVENTION 

0006 New apparatus and methods for providing release, 
preferably Sustained release, of at least one additive into the 
coolant composition of a cooling System have been discov 
ered. The present apparatus and methods effectively provide 
for gradual, preferably Sustained, and more preferably Sub 
Stantially controlled, release of additive from the apparatus 
into a coolant composition, for example, a liquid, Such as 
Substantially an aqueous liquid; a liquid comprising water 
and at least one freezing point depressant, Such as at least 
one glycol, Substantially a non-aqueous liquid; and the like. 
Because the additive is released only through a portion of the 
apparatus, it has been found relatively convenient to Sub 
Stantially control the release rate of the additive. 
0007 Many components of the apparatus of the inven 
tion, other than the additive or additives, are Substantially 
insoluble in a coolant composition, even at the elevated 
temperatures of Such composition in a working environ 
ment, e.g., an engine cooling System, So that these compo 
nents remain intact and do not dissolve into and/or otherwise 
detrimentally affect the coolant and cooling System. In 
addition, the insoluble components of the present apparatus 
can be reused after release of the coolant additive contained 
therein. The present apparatus are easy and Straightforward 
to manufacture cost effectively and can easily and effec 
tively be used in cooling systems with little or no modifi 
cation. 

0008. In one broad aspect, the present invention is 
directed to chemical additive containers for use in cooling 
Systems, for example, those associated with engines, cooling 
towers and the like, which are designed to provide gradual, 
preferably Sustained, and more preferably Substantially con 
trolled, release of at least one additive(s) into a coolant. 
Exemplary coolant compositions are Substantially aqueous 
liquids, liquids including water and at least one freezing 
point depressant, e.g., at least one glycol, Such as ethylene 
glycol, propylene glycol and the like glycols; Substantially 
non-aqueous liquids, e.g., coolants based Substantially on 
one or more glycols (for example, containing at least about 
50% by weight of one or more glycols); and the like. 
0009. The present containers comprise a coolant-imper 
meable casing defining a Substantially hollow interior and at 
least one opening. A coolant additive composition compris 
ing at least one chemical additive Soluble in coolant, for 
example, at least one coolant-Soluble Supplemental additive, 
is provided in the interior of the casing. The coolant additive 
may be provided in the form of a liquid, gel, paste, or in Solid 
form. In one particularly useful embodiment of the inven 
tion, the coolant additive composition is provided as a 
plurality of particles, or in particulate form, for example, in 
the form of beads, tablets, pellets, grains or other particulate 
form. 
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0.010 The casing and other coolant-impermeable com 
ponents of the apparatus of the present invention are pref 
erably composed of materials Selected from Suitable metals, 
coolant-insoluble polymeric materials, combinations thereof 
and mixtures thereof. Useful casings can be made of mate 
rials Selected from metals, Such as Steel, aluminum, metal 
alloys and the like, polyvinyl chloride, polyethylene, 
polypropylene, nylon, polyethylene Vinyl acetate (EVA), 
polypropylene vinyl acetate (PVA), combinations thereof 
and mixtures thereof, and the like. 
0.011 The containers of the present invention also include 
at least one coolant-permeable element or component which 
is provided at or near the at least one opening of the casing. 
This coolant-permeable element is effective to provide for 
release of a portion of the chemical additive composition in 
the casing into a coolant composition, for example, a liquid 
coolant composition in contact with the casing. Such release 
occurs over a period of time So that a portion of the chemical 
additive is retained within the casing, at least after the initial 
release of additive occurs. The additive release obtained in 
accordance with the present invention preferably is Sus 
tained additive release. 

0012. In one embodiment of the invention, the casing is 
Substantially cylindrical in shape. The casing includes at 
least one opening, for example, at an end of the casing or in 
a side wall of the casing, where coolant is allowed to contact 
a portion of the coolant additive composition contained 
within the casing. For example, an end cap can be employed 
which cradles or attaches to the open end and retains the 
coolant additive composition within the casing. In one 
embodiment of the invention, the cylindrical shaped casing 
includes two open ends, each open end being covered by an 
end cap. The end cap preferably comprises a coolant 
impermeable material and is effective to retain the coolant 
additive composition within the casing. The end cap 
includes one or more inlets or openings for allowing fluid 
communication between coolant composition located exte 
rior to the casing and the coolant additive composition 
within the casing to permit the release, for example, by 
diffusion or otherwise, of the chemical additive into the 
coolant composition, preferably at a Substantially controlled 
rate. 

0013 In another embodiment, the casing is substantially 
bowl-shaped in form. The at least one opening may be 
located at any point of the casing, for example, on the top of 
the casing, in a side (side wall) of the casing and/or in the 
bottom of the casing. In one useful embodiment, particularly 
when the bowl-shaped casing has an open end, for example, 
an open top end, a cap member may be included which 
provides means for retaining the coolant additive composi 
tion within the casing interior. The cap member advanta 
geously is made of polymeric material and includes at least 
one inlet or opening, and preferably a plurality of inlets or 
openings, for allowing contact between the coolant additive 
composition and the coolant composition. The cap member 
may be Secured to an interior Surface of the casing, and may 
be somewhat recessed therein. In one embodiment of the 
invention, the cap member is removably Secured or remov 
ably Sealed to the casing, for example, by means of an O-ring 
or other Suitable, e.g., conventional, Sealing element or 
assembly. In addition, a plate member may be provided and 
fixed within the bowl-shaped casing. The plate member 
includes one or more plate inlets which Substantially align 
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with the cap member inlets. The plate member may be made 
of any Suitable coolant-insoluble material. 
0014. In one embodiment, the container of the present 
invention comprises the bowl-shaped casing having both the 
cap member and the plate member disposed acroSS the 
container open end. A coolant-permeable element is dis 
posed, or Sandwiched, between the cap member and the 
plate member. 
0015 The coolant-permeable element(s) or compo 
nent(s) may comprise any Suitable coolant-permeable struc 
ture, and all Such Structures are included within the Scope of 
the present invention. In one particularly useful embodi 
ment, the coolant-permeable element or component com 
prises a filter member or filter media, for example, a porous 
or Semi-permeable membrane. 
0016. The porous or semi-permeable membrane of the 
apparatus of the invention may be made of any Suitable 
material that permits the desired, preferably Sustained, 
release of chemical additive into the coolant, particularly 
when the casing is in contact with coolant. The membrane 
can be made of a coolant-insoluble material, for instance, 
having irregularly-sized channels or discrete-sized pores 
therein. AS used herein, a "porous' membrane referS gen 
erally to membranes having pores in a Substantially discrete 
Size range, Such as a wire Screen or filter media, for example, 
filter paper and the like. AS used herein, a "semi permeable' 
membrane refers to a continuous medium, which does not 
have pores in a discrete Size range, but instead preferably 
permits diffusion of molecules through narrow channels, the 
size of which can be difficult to measure. 

0017. In one embodiment, the membrane, for example, 
the porous or Semi-permeable membrane, comprises one or 
more metals and/or glasses and/or one or more polymeric 
materials and/or one or more paperS and/or the like, com 
binations thereof and mixtures thereof. Very useful mem 
branes can be made of materials Selected from nylon, 
cellulose acetate, cellulosic polymers, glasses, polyester, 
polyurethane, polyvinyl chloride, polyethylene Vinyl 
acetate, polypropylene Vinyl acetate, natural and Synthetic 
rubbers, and the like, combinations thereof and mixtures 
thereof. 

0018. Alternatively or additionally, the coolant-perme 
able element(s) or component(s) can include a coolant 
Soluble material, Such as in the form of a dissolvable, that is, 
coolant-dissolvable, Seal, which dissolves, for example, 
gradually, in the presence of the coolant to effect release of 
the additive from the casing. The dissolvable seal may 
comprise, for example, a coolant-Soluble polymer Seal. 
Preferably, although not necessarily, the at least one coolant 
permeable element includes a Support Structure, for 
example, a wire Screen or cloth, for example, woven cloth, 
or other coolant-insoluble material or combinations thereof, 
which may be coated with a coolant-soluble polymer to form 
a Suitable Seal Structure. Alternatively, the dissolvable Seal 
may comprise the coolant Soluble polymer alone, without 
Such a Support Structure. It is also noted that the membrane 
can be coated, e.g., with a polymeric material, Such as a 
coolant-Soluble polymeric material or a coolant-insoluble 
material, in order to more effectively control release of 
additive from the container into the coolant. 

0019. In another broad aspect, the invention is directed to 
methods for releasing a chemical additive, preferably at a 
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Sustained, more preferably Substantially controlled, rate into 
a coolant composition, for example, a liquid coolant. 
Optionally, the liquid coolant can contain additives other 
than those being released by the apparatus of the present 
invention. The present methods comprise placing a con 
tainer as Set forth herein in contact with a coolant compo 
Sition. When the container is exposed to a coolant compo 
Sition, the coolant passes through, for example, diffuses 
through, the coolant-permeable element or elements and 
contacts a portion of the coolant additive composition. 
Release, preferably Sustained, Substantially controlled 
release, of additive or additives into the coolant composition 
is obtained, for example, by diffusion through the coolant 
permeable element. 

0020. In one useful embodiment, the container in accor 
dance with the present invention at least partially replaces 
and/or is integrated into the center tube of a filter assembly 
used to filter coolant, for example, while the coolant is being 
used. Thus, the container is effective to provide additive 
release and as a structural member in a filter assembly. 
0021 Commonly assigned U.S. patent application Ser. 
No. (Attorney Docket No. D-2979), filed on even date 
herewith, is directed to somewhat related subject matter. The 
disclosure of this co-pending U.S. application is incorpo 
rated in its entirety herein by reference. 

0022. Each and every feature described herein, and each 
and every combination of two or more of Such features, is 
included within the Scope of the present invention provided 
that the features included in such a combination are not 
mutually inconsistent. 

0023. Additional aspects and advantages of the present 
invention are set forth in the following description and 
claims, particularly when considered in conjunction with the 
accompanying drawings in which like parts bear like refer 
ence numerals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0024 FIG. 1A is a partial cross-sectional view of a 
preferred cylindrical additive container wherein additive is 
released through both ends of the container in accordance 
with the present invention. In this embodiment, Screw caps 
at either end of the container are provided with holes or 
openings. 

0025 FIG. 1B is an exploded view of various compo 
nents of the coolant-permeable element used in the container 
shown in FIG. 1A. 

0.026 FIG. 2A is a cross-sectional view of an alternate 
cylindrical shaped additive container of the present inven 
tion, wherein a press-fit end cap is provided with an orifice 
that Serves to control release of additive from the container. 

0027 FIG. 2B is an end view of the end cap shown in 
FIG. 2A. 

0028 FIG. 3A is a schematic illustration showing the 
additive container of FIG. 1A in use in conjunction with a 
coolant line. 

0029 FIG. 3B is a schematic illustration showing the 
additive container of FIG. 2A in use in conjunction with a 
coolant System. 
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0030 FIG. 4A is a cross-sectional view of an additional 
embodiment of an additive container in accordance with the 
present invention. 
0031 FIG. 4B is a view taken generally along the line of 
4B-4B of FIG. 4A. 

0032 FIG. 5A is a cross-sectional view of another 
embodiment of an additive container in accordance with the 
present invention. 

0033 FIG. 5B is a view taken generally along the line of 
SB-5B of FIG 5A. 

0034 FIG. 6 is a schematic illustration of a further 
embodiment of a generally bowl-shaped additive container 
in accordance with the present invention. 

0035 FIG. 7 is a schematic illustration of still another 
embodiment of a generally cylindrical shaped additive con 
tainer in accordance with the present invention. 

0036 FIG. 8 is a schematic illustration of a coolant filter 
assembly including an additive container. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0037. The present invention is directed to containers for 
use in coolant or cooling Systems, including, but not limited 
to, Such Systems in or associated with motors, engines, Such 
as internal combustion engines, e.g., in vehicles Such as 
automobiles, planes, trains, truckS and the like, in heavy 
equipment, including both Stationary and mobile equipment, 
as well as open circulating coolant or cooling Systems, Such 
as cooling towers and the like. 

0038. Such containers are effective in gradually, over a 
prolonged period of time, releasing, for example, under 
Sustained conditions, one or more chemical additives into 
coolant, preferably a liquid coolant. Representative coolant 
compositions include, but are not limited to, liquids, Such as 
Substantially an aqueous liquid; a liquid comprising water 
and at least one freezing point depressant, Such as at least 
one glycol, Substantially a non-aqueous liquid; and the like. 

0039. Such coolant compositions often initially (that is 
prior to treatment in accordance with the present invention) 
include one or more glycols and/or other freezing point 
depressants and/or other additives that provide one or more 
benefits to the coolant composition and/or cooling System. 
In any event, the presence of a Substantial amount, prefer 
ably a major amount, that is, at least about 50% by weight, 
of water or a glycol in Such coolant compositions renders 
them Substantially different chemically from hydrocarbon 
based lubricating oils and hydrocarbon fuels. Optionally, 
these coolants can contain additives other than those being 
released by the apparatus of the present invention. These 
additives include, but are not limited to, Such additive or 
additives as which is (are) conventionally used in the type of 
coolant in question. 

0040. Unless otherwise expressly noted to the contrary, 
each of the words “include”, “includes”, “included” and 
“including,” and the phrase “for example” and abbreviation 
“e.g. as used herein in referring to one or more things or 
actions means that the reference is not limited to the one or 
more things or actions Specifically referred to. 
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0041. The present containers comprise a casing, for 
example, a coolant-insoluble and coolant-impermeable cas 
ing, having or defining a Substantially hollow interior. The 
casing has at least one opening. The casing may have any 
Suitable shape and size, which are often chosen to be 
compatible with the particular application involved. The 
casing, for example, may have a generally cylindrical shape, 
a generally bowl shape or any of a large number of other 
shapes. The casing may have one or more curved and/or 
planar walls or it can have all curved or planar walls. 
0042. The at least one opening in the casing may be 
provided at any location or locations in the casing. For 
example, Such opening or openings can be located at the top 
and/or bottom and/or ends and/or Side or Sides of the casing, 
as desired. The choice of the location for the opening or 
openings often is at least partially based on the particular 
application involved, and/or the ease and/or the cost of 
manufacturing the present additive containers and the like 
factors and may have at least Some effect on the performance 
effectiveness of the containers. 

0043. In order to illustrate and describe the invention 
more clearly, cylindrically-shaped casings and bowl-shaped 
casings are emphasized herein. However, the present inven 
tion is not limited thereto and is applicable to casings of 
other shapes. Containers including Such other shaped cas 
ings are included within the Scope of the present invention. 
0044) In one embodiment, the casing may be cylindrical 
in shape, for example, having a first end and a Second end. 
The casing is provided with at least one opening, for 
example at one or both of the first end and Second end and/or 
in the Side wall of the casing. The casing may be Substan 
tially bowl-shaped. For example, the bowl-shaped casing 
defines a hollow interior, a top, bottom and one or more side 
walls. The opening or openings can be located in the top, 
bottom and/or one or more Side walls. 

0.045. A coolant additive composition, which comprises 
at least one coolant-Soluble additive, is provided in the 
hollow interior of the casing. At least one coolant-permeable 
element is provided at or near at least one opening of the 
casing. For example, a coolant-permeable element advanta 
geously is provided at or near each opening of the casing. 
Such coolant-permeable element or elements are effective to 
provide for release of a portion of the chemical additive 
composition into the coolant composition in contact with the 
casing, for example, in a Sustained manner over time while 
retaining a balance of additive within the casing. 
0046) The casing of the container may be made of any 
Suitable material or materials of construction. The casing as 
such has substantially no detrimental effect on the additive 
composition or the coolant composition or on the perfor 
mance of the present container. The casing preferably is 
composed of a material Selected from metals, Such as Steel, 
aluminum, metal alloys and the like, polymeric materials, 
combinations thereof and mixtures thereof. In one particu 
larly useful embodiment, the casing is Selected from metals, 
polyvinyl chloride (PVC), polyethylene (high density and/or 
low density), polypropylene (PP), nylon, polyethylene Viny 
lacetate (EVA), polypropylene Vinylacetate (PVA), polyes 
ter, acetal, polyphenylene Sulfide (PPS), and the like, com 
binations thereof and mixtures thereof. 

0047. In one embodiment, the at least one coolant-per 
meable element or component of a present container, pref 
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erably comprising at least one coolant-permeable mem 
brane, Such as a porous or Semi-permeable membrane, 
facilitates or permits contact of coolant composition with the 
chemical additive provided within the casing. The mem 
brane may optionally be accompanied, when desired, by at 
least one membrane retention member or two or more 
retention members, for example, an open mesh Screen, 
woven cloth and the like, effective in retaining the mem 
brane in a Substantially fixed position relative to, for 
example, within, the casing. 
0048. The coolant-permeable membrane of the invention 
is advantageously composed of a Suitable coolant-insoluble 
material, preferably Selected from polymeric materials, 
glasses, metals, combinations thereof and mixtures thereof. 
For example, Suitable materials include, but are not limited 
to, glasses, nylon, cellulose acetate, polyester, polyethylene 
vinylacetate (EVA), polypropylene vinylacetate (PVA), 
polyvinyl chloride (PVC), cellulosic polymers, polyure 
thane, stainless Steel mesh, sintered metal (Such as Sintered 
metal discs and the like), metal membrane filters (Such as 
silver membrane filters and the like) and the like, as well as 
combinations thereof and mixtures thereof. The membrane 
can alternatively be a material through which a coolant 
additive can pass, for example, by diffusion (although not 
necessarily through pores), Such as Silicone rubber, polyeth 
ylene, polyvinylacetate, natural and Synthetic rubbers, and 
other polymers and waxes, and combinations thereof and 
mixtures thereof. Such membranes are often referred to as 
Semi-permeable membranes. In one embodiment, a "semi 
permeable membrane' refers to a continuous film of a 
polymeric material permeable to coolant composition, 
which permits diffusion of molecules through microscopic 
channels. The pore size of Such a Semi-permeable membrane 
is not easily measured and is typically less than about 0.2 
microns. 

0049. The coolant-permeable membrane of the present 
invention preferably comprises a porous membrane, advan 
tageously a microporous membrane, Such as those mem 
branes having a pore size within the range of about 0.2 
microns to about 300 microns. AS referred to herein, a 
“membrane' may be a single layer or may include multiple 
plies. The thickness of the membrane is preferably in a range 
of about 0.1 mm to about 0.5 mm or about 1 mm or about 
5 mm, although other thicknesses can be effectively 
employed. Examples of membrane materials include metal 
wire meshes, polymer, Such as nylon and the like, meshes, 
filter media; combinations thereof and mixtures thereof and 
the like. Particularly useful membrane materials include 
materials useful as filter media, for example, in coolant 
filters. Examples of such materials include the filter medium 
sold by Fleetguard-Nelson under the trademark STRATO 
PORE and filter media available from Whatman and Milli 
pore. 

0050. The coolant permeable membrane of the present 
apparatus comprises a Suitable coolant-insoluble material, 
which can be a nylon, cellulose acetate, polyester, polyole 
fin, polyethylene vinyl acetate (EVA), polypropylene vinyl 
acetate (PVA), and the like, as well as combinations and 
mixtures thereof. In the event that a Selected material is 
insufficiently rigid under the repeated hot-cold cycling of a 
cooling System, a more thermoresistant material, Such as one 
made of ceramic, glass and the like, combinations thereof 
and mixtures thereof, can be employed. 
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0051 AS noted above, in one embodiment, the coolant 
permeable element further comprises at least one retention 
member. For example, the membrane may be retained acroSS 
the opening of the casing by one or more wire or mesh 
Screens, for example, StainleSS Steel mesh Screens. The 
membrane may be Sandwiched between at least two reten 
tion members. The retention members preferably are struc 
tured, for example, So as to have a mesh size, to facilitate or 
permit chemical additive from the casing to be passed, for 
example, by diffusion, into the coolant composition in 
contact with the container. For instance, the retainer member 
or members preferably have a mesh Size in the range of 
about 10 to about 300 microns or about 500 microns or 
more. A particularly preferred retention member is metal, 
e.g., Stainless Steel Screening and/or woven cloth. 
0.052 One or more components of the coolant-permeable 
member may be at least partially Soluble in the coolant 
composition in contact with the container. For example, the 
coolant permeable element may include an at least partially 
coolant dissolvable Seal or Sealing element, for example, a 
wax (paraffin) Seal. The Sealing element(s) can be applied to 
an assembled membrane(s) and/or retention member(s) to 
form a Sealed container, which can be effectively shipped 
and/or Stored without the additive composition leaking from 
the casing and/or being eXposed to the atmosphere. In the 
event a liquid coolant additive composition is included in the 
casing, the Seal(s) preferably are chosen So as not to be 
Soluble in the liquid additive composition, for example, at or 
about ambient temperatures. This “additive-insoluble” seal 
feature Substantially reduces or even eliminates the risk that 
the liquid additive composition will leak from the casing 
during shipment or storage. The Seal(s) dissolve after the 
container or casing is exposed to coolant, for example, at 
elevated temperatures, thereby allowing the release of the 
chemical additive from the casing. 
0053. In a very useful embodiment, the sealing element 
or assembly is structured to delay the release of the coolant 
additive composition from the casing, even after the casing 
is placed in contact with the coolant. For example, the 
coolant may not require the additive or additives from the 
casing for a Substantial period of time, particularly if a new 
coolant including a full complement of fresh additive is used 
in the cooling System. Thus, it may be advantageous to delay 
the release of the additives from the casing for a prolonged 
period of time. 
0054. In one embodiment, the sealing element includes a 
material which is resistant to dissolving in the coolant, for 
example, So that only after prolonged exposure to the 
coolant is the Seal compromised and the additives from the 
casing released into the coolant. In a very useful embodi 
ment, the material or materials used in the Sealing element 
or assembly are Selected to provide the desired degree or 
extent of delay in initiate release of the coolant additive 
composition into the coolant. Such Selection can be easily 
determined, for example, by measuring the Solubilities of 
various Sealing materials in the coolant in question at the 
normal operating temperature and conditions of the Specific 
application involved. Of course, the Seal element or assem 
bly can be structured so that the additive or additives from 
the casing are released into the coolant Substantially imme 
diately after the casing is contacted with the coolant. 
0055. In one particularly advantageous embodiment, the 
Sealing element or assembly includes a Support Structure, for 
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example, a porous material, Such as a wire Screen, a woven 
cloth material and the like, coated, impregnated or otherwise 
asSociated with a coolant Soluble material or Seal member, 
for example, wax, polymer and the like. For example, a 
preferred Seal assembly comprises Support Structure, for 
example, a coolant-insoluble a Support Structure Such as a 
wire Screen, woven cloth and the like, that has been impreg 
nated or coated or otherwise associated with a coolant 
Soluble material, for example, a coolant-Soluble wax, poly 
mer and the like, Such as a molten coolant Soluble polymer 
which is then allowed to cool and harden. Such a coolant 
Soluble Sealing material, for example, and the like, can be 
used as a Sealing element without the Support Structure. In 
one embodiment, the Support Structure of the Sealing ele 
ment is a retention member for the membrane of the coolant 
permeable element. The use of Such a Support Structure/ 
retention member is effective to facilitate Sealing the 
container, for Shipment and Storage, and retaining the mem 
brane in place during release of the additive from the casing. 

0056. In one particularly advantageous embodiment, the 
Sealing element comprises a porous or microporous mate 
rial, for example, a wire Screen or a woven cloth material, 
coated or impregnated with a coolant Soluble polymer. For 
example, a preferred Seal comprises Such a wire Screen or 
woven cloth that has been impregnated with wax (insoluble) 
or polyvinyl alcohol, polyethylene oxide, including but not 
limited to or polyethylene glycol (Soluble), and allowed to 
cool and harden. 

0057 Any suitable material or combinations of materials 
may be employed in the present at least partially coolant 
dissolvable Seals, provided that Such material or materials 
have no undue detrimental effect on the chemical additives, 
coolant compositions or the performance of the present 
containers. For example, the present Seals may be Selected 
from natural and/or Synthetic waxes having a Softening 
temperature of at least about 140 F. and which are soluble 
in the coolant composition to be treated. Representative 
materials from which the Seals can be made include, without 
limitation, materials which are readily coolant Soluble, Such 
as polyethylene glycol, polyvinyl alcohol, polyethylene 
oxide and the like and combinations and mixture thereof; 
materials which are Substantially resistant to dissolving in 
coolant, Such as waxes, for example, polyethylene waxes, 
polypropylene waxes, and polyisobutylene waxes and the 
like and combinations thereof and mixtures thereof. Such 
materials do not harm coolant quality and may actually 
enhance coolant quality/performance. 

0058. The coolant additive composition provided within 
a container of the invention comprises at least one chemical 
additive effective when released into the coolant composi 
tion to confer or maintain one or more benefits or beneficial 
properties to the coolant composition and/or the coolant 
System in which the coolant composition is used. The 
additive composition may be provided in the form of a 
liquid, gel, paste or Solid particles, for example, beads, 
tablets, pellets or grains, and the like, as well as mixtures 
thereof, within the casing. Such chemical additive preferably 
is selected from corrosion inhibitors, Scale inhibitors, buff 
ering agents, and the like, and can be a mixture thereof, as 
described more fully elsewhere herein. 
0059 A coolant additive composition of the invention 
can advantageously further comprise a coating material that 



US 2004/009 1654 A1 

at least partially Surrounds or encapsulates or coats the 
chemical additive, as discussed elsewhere herein. Such 
coating material may be provided in order to at least assist 
in controlling, or to control, the release of chemical additive 
from the casing, as desired. The coating material may be 
either coolant-Soluble or coolant insoluble. The coating on 
the chemical additive should be such as to allow or permit 
at least Some release of the additives from the casing into the 
coolant composition. 
0060. The coolant additive components of the present 
invention may be located in a matrix material, for example, 
a coolant-insoluble matrix material, Such as a coolant 
insoluble polymeric material. The matrix material, if any, 
should be such as to allow or permit release of the additive 
component from the casing into the coolant. The matrix 
material advantageously is effective to at least assist in 
controlling, or to control, the release of the additive com 
ponent into the coolant. In one embodiment, the additive 
component is present in the casing and no matrix material is 
employed. 

0061. In one embodiment, as discussed herein, the cool 
ant-permeable element or elements include a polymer-con 
taining membrane, for example, a polymer-coated mem 
brane, in order to achieve enhanced additive release control. 
In this latter aspect, the membrane, that is the membrane of 
the coolant-permeable element or elements, is Suitably 
coated, impregnated or otherwise associated, for example, 
by Spray coating, dip coating and the like, with a polymer 
material. Suitable polymer materials include without limi 
tation, coolant insoluble materials which have no significant 
detrimental effect on the coolant composition being treated, 
on the additive components in the casing or on the perfor 
mance of the present container. Examples of Such coating 
materials include those listed by Mitchell et al U.S. Pat. No. 
6,010,639, the disclosure of which is incorporated in its 
entirety herein by reference. A particularly preferred poly 
mer material is polyethylene vinyl acetate copolymer. In 
addition, or alternatively, the present retention member(s) of 
the coolant-permeable element or elements can be coated, 
impregnated, or otherwise associated with a material, for 
example, a coolant-insoluble polymer material, Such as 
those disclosed in Mitchell et al U.S. Pat. No. 6,010,639, to 
at least assist in controlling or to control, release of the 
additive composition from the casing, as desired. 
0062) The container of the present invention preferably is 
filled with one or more coolant additives through the open 
ing or openings of the casing or otherwise. 
0.063. The containers of the invention, for example, the 
casings of the containers, may include one or more coolant 
impermeable cap members or coolant-impermeable plugs, 
which can be detachable or removable from the casing or the 
remainder of the casing, for example, to facilitate filling the 
interior Space of the casing with additive composition. 
0064. In one embodiment of the present invention 
wherein the casing is Substantially cylindrical shaped and 
the opening or openings are located at the end or ends of the 
casing, one or both ends of the casing may include a cap 
member, with at least one of the cap members being remov 
able to allow the casing or cartridge to be filled or refilled 
with coolant additive composition. Another open end of the 
casing, if desired, may include a cap member that is per 
manently Sealed thereto, for example, during manufacture, 
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for example, during injection molding of the container. 
Whenever the cap or plug is attached by threading or 
Screwing it onto the casing, Screw threads can be applied to 
the respective pieces during or after molding with Suitable 
dies or within the mold. The cap member can alternatively 
be applied to the casing by a press fit. In this case, Suitable 
tolerances to make a Snap fit between the casing and the end 
piece can be provided, for example, to the plastic injection 
molds used to make the respective pieces. The end piece can 
also be formed integrally with the casing, e.g., during 
injection molding. 

0065. The cap or end piece used to close at least one end 
of the casing containing the chemical additive typically is 
provided with at least one opening to permit release of 
chemical additive therethrough, and to provide fluid com 
munication between the coolant composition located eXte 
rior to the container and the coolant additive composition 
disposed within the casing interior. Whenever an end piece 
is formed integrally with the casing, the opening can be 
provided therein during or after formation of the casing, for 
example, by injection molding. 

0066. It will be appreciated by those of skill in the art that 
release of additive composition into a coolant System uti 
lizing a container of the present invention is provided, and 
the release rate may be Substantially controlled by consid 
eration of Several factors. The following factors, as well as 
others, may also have an effect on the performance and 
effectiveness of the containers of the present invention. For 
example, a desired coolant additive release rate may be 
obtained by appropriate Selection of the number and type 
membrane layers; membrane composition; membrane pore 
size, if any; the presence, type and amount, if any, of 
polymer associated with, e.g., coated, on the Support mem 
ber or membrane and/or retention member, and the presence, 
type and amount, if any, of the coating on the additive 
composition. The rate of release may also be influenced by 
the number and Size of openings in the casing and the like. 
Other factors to be considered include, among others, the 
type and form of chemical additive in the coolant additive 
composition, Solubility of the additive, coolant temperature, 
and Velocity of coolant through the coolant line and the like 
factors. 

0067 Further contemplated within the invention is a 
method for releasing a chemical additive, preferably at a 
controlled rate, into a liquid coolant composition. The 
method comprises placing in contact with the coolant com 
position a container or cartridge as described herein con 
taining the chemical additive component or composition. 
The container or cartridge configuration described herein 
preferably permits a release, preferably a controlled release, 
of additive component from the casing interior into the 
coolant composition. It is contemplated that, in Some con 
figurations, coolant composition is permitted to flow around 
and encircle the casing containing the chemical additive. 
However, even in these configurations, release of chemical 
additive is preferably Sustained and/or controlled, for 
example, by passive diffusion, rather than by forced flow of 
coolant composition through the casing. 

0068 A chemical additive component for use in a con 
tainer or cartridge of the invention preferably is provided as 
a liquid, gel, paste or as particles, for example, beads, 
tablets, pellets, grains, coated versions of these, and the like, 
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as well as mixtures thereof. The particles have a physical 
Size large enough to prevent passage through the coolant 
permeable components of the invention as described else 
where herein. 

0069. A chemical coolant additive for use with the 
present invention is Such as to be effective to Serve Some 
beneficial function within the coolant composition and/or 
cooling System. For instance, the coolant additive compo 
Sition can include one or more of an anti-fouling agent, a pH 
buffering agent, a Surface pitting inhibitor, a metal corrosion 
or hot Surface corrosion inhibitor, a defoaming agent, a Scale 
inhibitor, a hot Surface deposition inhibitor, a dispersing 
agent, a Surfactant, and the like, and mixtures thereof. One 
very useful coolant additive composition is a combination of 
ammonium or alkali metal Salts of nitrite, nitrate and molyb 
date ions, particularly a combination of Sodium nitrite, 
Sodium nitrate, and Sodium molybdate. Additional additives 
include, for instance, ammonium or alkali metal Salts, for 
example, phosphate Salts, borate Salts, Silicate Salts, acidic 
Salts, basic Salts and the like and mixtures thereof. Further 
additives that can be used with the present invention are 
found in Mitchell et al U.S. Pat. No. 6,010,639, the disclo 
Sure of which is incorporated herein in its entirety by 
reference. 

0070. In one embodiment, the additive component com 
prises one or more of the following: (1) buffers to maintain 
the desired degree of acidity/alkalinity, e.g., a neutral or 
alkaline pH, including for example, alkali metal phosphates, 
borates and the like and mixtures thereof; (2) cavitation liner 
pitting inhibitors including alkali metal nitrites, molybdates 
and the like and mixtures thereof; (3) metal corrosion 
inhibitors and/or hot Surface corrosion inhibitors including 
alkali metal nitrates and Silicates, carboxylic acids, phos 
phonic acids, phosphonates, pyrophosphates, azoles, Sul 
fonic acids, mercaptobenzothiazoles, metal dithiophoS 
phates, metal dithiocarbonates, phenolic anti-oxidants 
including 4,4'-methylenebis (2,6-di-tertbutylphenol that is 
commercially available under the trademark Ethyl 702 by 
Ethyl Corporation) and the like and mixtures thereof; (4) 
defoaming agents including Silicone defoamers, alcohols 
Such as polyethoxylated glycol, polypropoxylated glycol, 
acetylenic glycols and the like and mixtures thereof; (5) hot 
Surface deposition inhibitors and/or Scale inhibitors includ 
ing phosphate esters, phosphino carboxylic acids, polyacry 
lates, Styrene-maleic anhydride copolymers, Sulfonates and 
the like and mixtures thereof; (6) dispersants including 
non-ionic and/or anionic Surfactants, e.g., phosphate esters, 
alkyl Sulfonates, aryl Sulfonates, alkylaryl Sulfonates, linear 
alkylbenzene Sulfonates, alkylphenols, ethoxylated alcohols 
and carboxylic esters, and the like and mixtures thereof, (7) 
organic acids including adipic acid, Sebacic acid and the like 
and mixtures thereof; (8) anti-gel agents including those 
disclosed in Feldman et al U.S. Pat. No. 5,094,666, the 
disclosure of which is incorporated in its entirety herein by 
reference, copolymers of ethylene and Vinyl esters of fatty 
acids with molecular weights of 500-50,000, tallow amine 
salts of phthalic anhydride, tallow amine salts of dithio 
benzoic acid, 4-hydroxy,3,5-di-t-butyl dithiobenzoic acid, 
ethylene Vinylacetate copolymers and the like and mixtures 
thereof; and (9) microbiocides, preferably microbiocides 
used in cooling towers, including those disclosed in Sher 
bondy et al U.S. Pat. No. 5,662,803, the disclosure of which 
is incorporated in its entirety herein by reference, and the 
like and mixtures thereof. 
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0071. The additive components useful in the present 
invention may include one or more of the agents listed in the 
following Table 1. The possible functions of the agents 
identified in Table 1 are only intended to be exemplary, not 
limiting. 

TABLE 1. 

TYPICAL 9% 
BYWT IN 
ADDITIVE 

COMPONENT POSSIBLE FUNCTION COMPONENTS 

Alkali metal or corrosion inhibitorf O-8O 
Ammonium phosphates buffering agent 
Alkali metal or corrosion inhibitorf O-8O 
ammonium phosphonate buffering agent 
Alkali metal or corrosion inhibitorf O-8O 
ammonium pyrophosphate buffering agent 
Alkali metal or corrosion inhibitorf O-8O 
ammonium borate buffering agent 
Alkali metal or cavitation liner 4-60 
ammonium nitrites pitting/corrosion inhibitor 
Alkali metal or cavitation liner 4-60 
ammonium molybdates pitting/corrosion inhibitor 
Alkali metal or corrosion inhibitor 4-60 
ammonium nitrates 
Alkali metal or corrosion inhibitor 0-40 
ammonium silicates 
Alkali metal or corrosion inhibitor -15 
ammonium salts of one 
or more neutralized 
dicarboxylic acids 
Tolyltriazole corrosion inhibitor -15 
Dispersants (e.g. deposition and scale 0-15 
polyacrylic acid, inhibitors 
phosphino carboxylic 
acid, phosphate esters, 
styrene-maleic anhydride 
copolymers, polmaleic acid, 
Sulfonates and sulfonate 
copolymers) 
Defoamers (e.g. silicones, foam inhibitor 0-3 
polyethoxylated glycol, 
polypropoxylated glycol, 
acteylenic glycols) 

0072. In one embodiment, the additive component 
includes nitrite compounds. The additive component may 
include a mixture of nitrite compounds and molybdate 
compounds to maintain a minimum concentration level of 
about 800 ppm of nitrite or of nitrite and molybdate in the 
coolant in the cooling System, with the proviso that the 
minimum level of nitrite in the coolant System is often about 
400 ppm. A useful additive providing nitrite compounds is 
sold by Fleetguard under the trademark DCA-2 Plus, which 
includes borate, Silicate, organic acids, tolytriazole, Scale 
inhibitors, Surfactants and defoamers, in addition to nitrite 
and molybdate. 

0073. In another embodiment of the present invention, 
the additive component includes a mixture of nitrite, nitrate 
and molybdate compounds. A useful additive component 
comprises nitrite, nitrate, phosphate, Silicate, borate, molyb 
date, tolyltriazole, organic acid, Scale inhibitor, Surfactant 
and defoamer. Such an additive is sold by Fleetguard under 
the trademark DCA-4 Plus. 

0074. A solid coolant additive composition of the present 
invention is shaped and sized in a manner that facilitates its 
handling, and conveniently is molded in the form of a pellet 
or tablet having a spherical or irregular shape. It is large 
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enough to avoid passing through porous components used to 
retain the additive composition in the casing of the container. 
Such tablets or pellets can begin to break apart within 
minutes of exposure to coolant, however, the fragmented 
particles are retained by the porous component, with disso 
lution occurring inside the vessel. A concentrated Solution of 
chemical additive is thereby formed within the container, 
which is permitted to pass, e.g., diffuse through the mem 
brane as desired for combining with the coolant composi 
tion. The rate of diffusion is controlled by Such parameters 
as flow rate and temperature of the coolant composition, 
pore size, orifice diameter, the presence or absence of a 
coating material on the porous membrane, the inclusion of 
a plug between the membrane and additive material to 
further restrict release, additive Solubility and the presence 
or absence of a coating material thereon, and the like. Each 
dimension of length, width and thickness of the particle 
should be in the range from about 1/32 inch to about 3 inch. 
Suitable binderS may be used, as known in the art, and 
include water-Soluble acrylates, cellulosics, polyglycols, and 
Silicates. The coolant additive composition may include one 
or more additional materials used, for example, to 
Strengthen, Stabilize and/or otherwise enhance the compo 
Sition. 

0075. A coating material may be provided in an amount 
effective to at least partially encapsulate and/or coat and/or 
bind the coolant additive composition, thereby restricting 
the release of additive composition into the coolant compo 
Sition. A coating material preferably has no or limited water 
Solubility So that dissolution and/or diffusion of the additive 
composition into the coolant is further controlled. Thus, 
Such coating acts to provide an additional degree of control 
over the release of the additive to the coolant composition. 
0.076 Suitable coating materials include film-forming 
polymers, Such as (meth)acrylates and vinyl chloride-based 
polymers and copolymers, as well as water-based emulsion 
polymers, Such as polymers and copolymers of vinyl ver 
Satates and ethylenically unsaturated monomers. Exemplary 
coating materials for such use are listed in Mitchell et al U.S. 
Pat. No. 6,010,639. Generally, a preferred coating material 
is a polymer composition Selected by the Skilled practitioner 
on the basis of one or more of its Viscosity, its film forming 
temperature, its glass transition temperature, its physical 
adherence to the Substrate, its degree of Solubility in coolant 
composition and its Stability in coolant composition under 
operating temperatures, for example. 

0077. In a preferred embodiment, an aforementioned 
coating material can also be used to coat an aforementioned 
membrane of the invention. In a particularly preferred 
embodiment, the membrane is coated with a polyvinyl 
acetate (PVA) emulsion. Moreover, a preferred release rate 
for chemical additive through the membrane can be pro 
Vided by adjusting the coating thickness to produce the 
preferred release rate. Suitable film forming polymers 
include, for example, homopolymers, copolymers, and mix 
tures thereof, wherein the monomer units of the polymers 
are preferably derived from ethylenically unsaturated mono 
merS or cellulose derivatives. 

0078. A coating material is applied to the membrane by 
any Suitable method. Preferred methods include dipping, 
Spray coating, and drum or pan coating. In a preferred 
embodiment, a coating material is spray-coated onto the 
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membrane in an amount ranging from about 1% to about 
95% by weight of the membrane. 

0079 A device of the present invention can be placed in 
a coolant filter, either upstream or downstream of the filter 
medium, or it can be provided in a Substantially fixed 
position in the coolant line, either upstream or downstream 
of a coolant filter. Release of an additive into the coolant is 
governed, at least in part, by pore size, membrane thickness, 
membrane composition, Surface area of the membrane, 
Viscosity of liquid additive, Surface tension and membrane 
wetting ability of the additive, operating temperature and the 
like. 

0080. The invention will now be described with reference 
to certain examples, which illustrate but do not limit it. 

EXAMPLES 

Example 1 

Dual Release Vessel 

0081 Referring now to FIG. 1A, container 1 comprises 
a Solid, open ended, cylindrically shaped PVC casing 3 and 
end caps 5 and 5', which are Screwed onto the casing. The 
casing 3 has two open ends 4. Provided within the casing are 
particles 7 of a coolant additive composition, which is 
retained within the casing by inner and Outer Screens 9 and 
coolant-permeable membrane 11. Wax Seal 10 is applied to 
outer Screen 9 for shipment/storage of the container. Alter 
nately, or in addition, the wax Seal can be applied to inner 
screen 9. If the seal is located on the top, the seal will come 
in contact with the coolant Substantially immediately and 
effect a faster release of the coolant additive composition. If 
the Seal is located on the bottom, the coolant must first pass 
through the membrane im order to dissolve the wax. Such 
placement of the Seal can be useful to delay the initial release 
of coolant additive composition, if Such delay is desired. The 
wax Seal dissolves whenever the container is placed in use. 
End caps 5 and 5' are provided with openings 13 and 13", 
respectively, which permit infiltration of coolant composi 
tion and contact with the porous membrane 11 in the casing 
3. Moreover, release of coolant additive through the mem 
brane 11 permits its incorporation into the coolant compo 
Sition and its circulation throughout the coolant System. The 
arrows in FIG. 1A show the flow of coolant composition in 
and around the container 1. 

0082 FIG. 1B is an exploded view of a preferred cool 
ant-permeable element of the invention, which comprises 
mesh Screens 9 on either Side of coolant-permeable mem 
brane 11. The screens 9 are sized and effective to hold 
membrane 11 in position in casing 3. Coolant-permeable 
member 11 is effective to allow coolant composition to 
contact particles 7 and to permit coolant additive to exit 
casing 3. The Screens further assist membrane 11 to retain 
particles 7 within the casing 3. 

0083) For a container 1, six (6) inches in length having a 
1.5 inch inner diameter, the amount of additive inside the 
casing is about 186 mL (173 g). Paraffin (wax) seal 10 may 
be applied to outer Screen 9. A preferred wax has a melting 
point of 158 F. and dissolves in coolant over several hours 
at 100 F. Release of effective amounts of additive starts in 
less than about 24 hours. 



US 2004/009 1654 A1 

Example 2 

Single Release Vessel 
0084 FIG. 2A depicts a cross-sectional view of an 
alternative embodiment of the present container, shown as 
1A. In this embodiment, casing 3A is structured Similarly to 
casing 3, but has only a Single open end 14, which is capped 
with end cap 5A. The end cap 5A is press-fit onto casing 3A, 
rather than being Screwed on, and is further provided with 
release orifice 12 that at least assists in controlling release of 
additive from the container 1. In this embodiment, mem 
brane 11A is Sufficiently rigid to hold it in place and retain 
particles 7A. Wax seal 10A is located in proximity to, 
preferably on, membrane 11A to seal container 1A for 
shipment/storage. FIG.2B shows an end view of the end cap 
5A shown in FIG. 2A, clearly showing orifice 12. Container 
1A is effective, when placed in contact with coolant com 
position, to release additive composition from casing 3A 
into the coolant in a Sustained manner over a period of time. 

Example 3 

Dual Release Configuration 
0085 FIG. 3A illustrates one aspect of the present inven 
tion in which a dual-release container 1A (as shown in FIG. 
1A) is employed in a “bypass” additive release vessel. In 
particular, container 1A lies horizontally in housing 15 and 
is held therein by screw cap 19, which is secured to housing 
body 17. Coolant flow from inlet line 21 enters housing 15 
and exits via exit line 23. While inside the housing 15, 
coolant circulates through openings 13 and 13" in end caps 
5 and 5', respectively, causing the release of additive from 
container 1A into the coolant. Generally, coolant flows into 
the housing 15 by the action of a coolant pump (not shown) 
of the coolant System, it being understood that gravity may 
also play a role. In addition, a coolant filter element 20, for 
example, of conventional and well known design, is located 
in exit or outlet line 23. It is understood that filter element 
20 could alternatively be located in inlet line 21. Such 
alternative is included within the Scope of the present 
invention. 

Example 4 

Single Release Configuration 
0086). As shown in FIG. 3B, a further aspect of the 
invention has container 1A (as shown in FIG. 2A) posi 
tioned in a vertical alignment within housing 26 provided in 
a "bypass' configuration with the coolant System. Repre 
sentative diameter for the orifice 12 is 0.75 inch for a 
container 1A that is 6 inches in length and has a 1.5 inch 
inner diameter. AS shown, housing body 22 and housing top 
24 interlock to Secure the container within the housing 26. 
A housing O-ring Seal 27 is provided between housing body 
22 and housing top 24 to Seal the interior Space of housing 
26. Coolant flow from inlet line 21A enters housing 26 and 
exits via exit line 23A. While inside housing 26, coolant 
passes in and out of orifice 12 causing the release of additive 
from the container 1A into the coolant. A coolant pump and 
a coolant filter element may be employed by this embodi 
ment in a manner analogous to that described in Example 2. 

Example 5 

Bowl-shaped Configuration 
0087 Turning now to FIGS. 4A and 4B, an additional 
container 100 of the present invention is shown. The con 
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tainer 100 generally comprises a bowl-shaped, coolant 
impermeable casing 110 having an interior 111 filled with a 
coolant additive composition 107, and a relatively wide 
open top end 112 which is, for example, circular in Shape. 
The container 100 further comprises a cap member 116 
disposed acroSS, and preferably Substantially completely 
covering the open end 112. 
0088. The container 100 is useful in a coolant line, for 
example, of an internal combustion engine (not shown). The 
container is typically placed or Secured in the coolant line, 
for example, in a manner analogous to that shown in FIGS. 
3A and 3B. 

0089 Preferably, in the preferred container 100 shown, 
the cap member 116 is removably secured to the casing 110 
in order to allow for filling and/or refilling of the container 
100 with coolant additive composition 7. As shown, the cap 
member 116 may be recessed from a periphery, or rim 118, 
of the casing 110. 
0090 The cap member 116 may be secured to an interior 
surface 122 of the casing 110 by means of a resilient O-ring 
124 or the like. 

0091. The cap member 116 includes at least one inlet 
12B, preferably a plurality of inlets 128, to allow a liquid 
coolant composition (not shown) flowing exterior to the 
container 100 to enter the casing 110 and contact the coolant 
additive composition 107. 
0092. A coolant-permeable element 130 is provided for 
controlling release of coolant additive into the coolant. More 
Specifically, the coolant permeable element includes a dis 
Solvable seal layer 134, a membrane filter member layer 136 
and a plate member 138 having one or more inlets 140 
therethrough. 
0093. The dissolvable seal layer 134 preferably com 
prises a wire or mesh Screen, for example a stainleSS Steel 
Screen, impregnated with a coolant-Soluble polymer as 
described elsewhere herein. The layer 136 is a layer of filter 
medium, as described elsewhere herein. 
0094) The plate member 138 may be made of aluminum 
or other material or materials that are insoluble in aqueous 
based coolant. The plate member 138 is second in place in 
interior 111 using internally extending tabs 139 which are in 
fixed, abutting relation to the inner wall 141 of casing 110. 
As shown in FIG. 4A, the plate member inlets 140 generally 
align with the cap member inlets 128. Alternatively, the plate 
inlets 128 and the cap inlets 140 may be partially or entirely 
offset from one another. It will be appreciated that the size 
(and offset position if applicable) of the inlets 128, 140 will 
generally affect the rate of release of coolant additive into 
the coolant. In the shown embodiment, each of the Seal layer 
134, membrane layer 136 and plate member 138 are annular, 
or “donut' shaped. 
0.095 As shown in FIG. 4A, the dissolvable seal layer 
134 overlays the membrane layer 136, and both of these 
layers 134, 136 are sandwiched between the cap member 
116 and the plate member 138. The seal layer 134 and the 
filter media layer 136 may alternatively comprise Smaller, 
multiple elements that are Sufficiently sized to at least Shield 
the inlets 128, 140. 
0096 Container 100 functions in a manner substantially 
analogous to container 1A, and is effective to release addi 
tive from the container into the coolant. A coolant pump and 
a coolant filter element may be employed in this embodi 
ment in a manner analogous to that described in Example 2. 
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Example 6 

Alternative Bowl-shaped Configuration 
0097 FIGS.5A and 5B show still another container 200 
of the present invention that is generally Similar to the 
container 100 shown in FIGS. 4A and 4.B. The container 
200 generally comprises the bowl-shaped casing 210 defin 
ing a hollow interior 211 for containing coolant additive 
composition 207. In addition, an aluminum plate member 
213 is secured to the inner wall 241 of casing 210 for 
retaining the coolant additive composition 207 within the 
casing 210. The aluminum plate member 213, including a 
plurality of inlets 212, for example, four inlets 212 as shown. 
Covering each of the plurality of inlets 212 is a dissolvable, 
coolant-soluble polymer seal 216. 
0.098 Four individual support structures 218 are secured 
to plate member 213 directly below each of the inlets 212. 
Each of these structures 218 has an opening 220 and is sized 
to accommodate a membrane Segment 222 between the plate 
member 213 and the opening 220. 
0099 Container 220 can be used in a manner analogous 
to container 100 and functions and is effective to release 
additive from the interior into the coolant. A coolant pump 
and a coolant filter element may be employed in this 
embodiment in a manner analogous to that described in 
Example 2. 

Examples 7 and 8 

Containers Including Differently Placed Openings 
0100 AS noted elsewhere herein, containers which 
include openings and coolant-permeable elements at any 
location or locations on the casing of the containers are 
included within the scope of the present invention. For 
example, as shown in FIG. 6, a bowl-shaped container 300 
can have one or more Structures which include at least one 
opening and a coolant-permeable element, which Structures 
are shown generally as 302, in the top 304 and/or bottom 306 
and/or side wall 308 of the casing 310. Also, as shown in 
FIG. 7, a cylindrical shaped container 400 can have one or 
more structures which include at least one opening and a 
coolant-permeable element, which Structures are shown 
generally as 402, in the first end 404 and/or second end 406 
and/or side wall 408 of the casing 410. 
0101 Each of the structures 302 and 402 include an 
opening in the casing 310 and 410, respectively; a Seal layer, 
effective for shipment/storage; and a membrane layer effec 
tive in controlling the release of the additive in the casing 
into the coolant. The structure or structure 302 and 402 are 
Secured to the casingS 310 and 410, respectively, using 
techniques analogous to those described herein to Secure 
coolant-permeable elements to casings. Such analogous 
techniques are well within the ordinary skill in the art and 
need not be described in detail here. 

0102) Containers 300 and 400 can be used in manners 
analogous to those described herein with respect to contain 
ers 1, 1A, 100 and 200, and are effective to release additive 
from the container into the coolant. A coolant pump and a 
coolant filter element may be employed in this embodiment 
in a manner analogous to that described in Example 2. 

Example 9 

Filer Assemblies Including Additive Containers 
0103 FIG. 8 schematically illustrates a coolant fluid 

filter assembly 550 in which an additive container 560 in 
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accordance with the present invention is employed is the 
center tube. The container 560 is cyclindrically shaped and 
is configured generally analogously to many of the contain 
ers described elsewhere herein. 

0104 Coolant fluid from inlet line 562 passes into filter 
housing 564 and comes into contact with filter medium 566, 
of conventional structure. The filtered coolant fluid is then 
contacted with container 560 and additive from the container 
is released into the coolant fluid. The filtered, additive 
enriched coolant fluid then passes from is the filter housing 
554 through outlet line 570 and ready for use in coolant 
System Service. 
0105. It should be noted that the filter assembly can be 
configured So that the coolant fluid contacts the additive 
container first before contacting the filter medium, and Such 
alternate configuration is within the Scope of the present 
invention. 

0106. In any event, the additive container 550 acts and is 
effective both to provide for sustained release of additive and 
as a structural member for the filter assembly 550. 
0107 While the present invention has been described 
with respect of various specific examples and embodiments, 
it is to be understood that the invention is not limited thereto 
and that it can be variously practiced within the Scope of the 
following claims. 

What is claimed is: 
1. A container for releasing a chemical additive in a liquid 

coolant comprising: 
a coolant-impermeable casing defining a Substantially 

hollow interior and at least one opening, 
a coolant additive composition provided in the interior of 

Said casing, Said coolant additive composition compris 
ing a chemical additive Soluble in a liquid coolant; and 

at least one coolant-permeable element provided at or 
near the opening of the casing and effective to provide 
for release of a portion of the chemical additive into the 
liquid coolant in contact with the casing. 

2. The container of claim 1 wherein the casing is com 
posed of a material Selected from the group consisting of 
metals, polymeric materials, combinations thereof and mix 
tures thereof. 

3. The container of claim 2 wherein the material is 
Selected from the group consisting of metals, polyvinyl 
chloride, polyethylene, polypropylene, nylon, polyethylene 
Vinyl acetate, polypropylene Vinyl acetate, combinations 
thereof and mixtures thereof. 

4. The container of claim 1 wherein the casing is a 
Substantially cylindrical-shaped casing. 

5. The container of claim 4 wherein the at least one 
opening comprises at least one open end of the cylindrical 
shaped casing or at least one side opening in a Sidewall of 
the cylindrical-shaped casing. 

6. The container of claim 1 wherein the casing is a 
Substantially bowl-shaped casing. 

7. The container of claim 6 further comprising a cap 
member disposed acroSS a top of the Substantially bowl 
shaped casing. 

8. The container of claim 6 wherein the at least one 
opening is located in a top of the Substantially bowl-shaped 
casing, in a side of the Substantially bowl-shaped casing or 
in a bottom of the Substantially bowl-shaped casing. 
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9. The container of claim 1 wherein the at least one 
coolant-permeable element comprises an at least partially 
coolant Soluble Seal. 

10. The container of claim 9 wherein the at least partially 
coolant Soluble Seal comprises a Support Structure coated 
with a coolant Soluble polymer. 

11. The container of claim 10 wherein the support struc 
ture comprises a wire Screen, a woven cloth or combinations 
thereof. 

12. The container of claim 1 wherein the at least one 
coolant-permeable element includes a filter member. 

13. The container of claim 1 wherein the at least one 
coolant-permeable element includes a porous membrane. 

14. The container of claim 13 wherein the at least one 
coolant-permeable element includes at least one retention 
member effective in retaining the membrane in a Substan 
tially fixed position relative to the casing. 

15. The container of claim 13 wherein the porous mem 
brane is a microporous membrane having a pore size of 
between about 0.2 microns to about 300 microns. 

16. The container of claim 13 wherein the porous mem 
brane comprises a material Selected from the group consist 
ing of metals, glasses, polymeric materials, papers, combi 
nations thereof and mixtures thereof. 

17. The container of claim 12 wherein said filter member 
comprises a Semi-permeable membrane. 

18. The container of claim 17 wherein the semi-permeable 
membrane comprises a material Selected from the group 
consisting of metals, glasses, polymeric materials, papers, 
combinations thereof and mixtures thereof. 

19. The container of claim 1 wherein the at least one 
opening comprises a plurality of openings and the at least 
one coolant-permeable element comprises a corresponding 
plurality of coolant-permeable elements. 

20. The container of claim 1 wherein the coolant additive 
composition is provided in a particulate form. 

21. The container of claim 1 wherein the coolant additive 
composition is present in the casing in a liquid form. 

22. The container of claim 1 wherein the chemical addi 
tive is Selected from the group consisting of corrosion 
inhibitors, Scale inhibitors, buffering agents and mixtures 
thereof. 

23. The container of claim 1 wherein the at least one 
coolant-permeable element is at least partially coated with a 
polymeric coating material. 

24. The container of claim 1 wherein the at least one 
coolant-permeable element comprises a Seal assembly. 

25. The container of claim 24 wherein the seal assembly 
includes a coolant-Soluble Seal. 

26. A method for releasing a chemical additive at a 
Sustained rate into a coolant composition comprising placing 
the container of claim 1 in contact with the coolant compo 
Sition. 

27. A method for releasing a chemical additive at a 
Sustained rate into a coolant composition comprising placing 
the container of claim 4 in contact with the coolant compo 
Sition. 

28. A method for releasing a chemical additive at a 
Sustained rate into a coolant composition comprising placing 
the container of claim 6 in contact with the coolant compo 
Sition. 
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29. A method for releasing a chemical additive at a 
Sustained rate into a coolant composition comprising placing 
the container of claim 9 in contact with the coolant compo 
Sition. 

30. A method for releasing a chemical additive at a 
Sustained rate into a coolant composition comprising placing 
the container of claim 13 in contact with the coolant com 
position. 

31. A method for releasing a chemical additive at a 
Sustained rate into a coolant composition comprising placing 
the container of claim 17 in contact with the coolant com 
position. 

32. A Seal assembly comprising: 
a coolant-permeable membrane sized and adapted to be 

positioned in or near an opening in a casing defining a 
hollow interior containing a coolant additive Soluble in 
a coolant, the membrane is adapted to be positioned So 
that substantially all of the additive leaving the hollow 
interior through the opening passes through the mem 
brane; and 

a Seal member sized and adapted to be positioned relative 
to the opening in the casing to prevent additive leaving 
the hollow interior through the opening when the Seal 
member is intact. 

33. The seal member of claim 32 wherein the Seal member 
is adapted to be compromised in the presence of a coolant, 
thereby allowing additive to leave the hollow interior 
through the opening. 

34. The seal assembly of claim 33 wherein the seal 
member is at least partially coolant-Soluble. 

35. The seal assembly of claim 32 wherein the seal 
member comprises a Support Structure and a coolant-Soluble 
polymer. 

36. The seal assembly of claim 35 wherein the Support 
Structure includes at least one of a wire Screen and a woven 
cloth. 

37. The seal assembly of claim 32 which further com 
prises at least one retention member sized and adapted to be 
positioned to be effective in retaining the membrane in a 
Substantially fixed position relative to the casing. 

38. A coolant permeable assembly comprising: 
a coolant-permeable membrane sized and adapted to be 

positioned in or near an opening in a casing defining a 
hollow interior containing a coolant additive Soluble in 
a coolant, the membrane is adapted to be positioned So 
that substantially all of the additive leaving the hollow 
interior through the opening passes through the mem 
brane; and 

at least one retention member sized and adapted to be 
positioned to be effective in retaining the membrane in 
a Substantially fixed position relative to the casing. 

39. The assembly of claim 38 wherein the membrane 
comprises at least one of a porous membrane element and a 
Semi-permeable membrane element. 

40. The coolant-soluble assembly of claim 38 wherein the 
membrane comprises a microporous membrane element. 


