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i nvention relates to a conposition of material for use in a desiccant
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Cross Reference to Related Applications

This is a continuation-in~part of Serial No. 08/715,067, filed

on September 19, 1996.
(c) Background of Invention

1. Field of Invention.

This invention relates to desiccant containers. More
specifically, this invention relates to a composition of material
for use in a desiccant container comprising a combination of
calcium chloride and starch.

2. Prior Art.

Desiccant containers which absorb water vapor, water, liquids
and the 1like are well known in the art. Generally, these
containers are comprised of a water or water vapor permeable
packaging material forméd from fibrous or film products securely
sealed together at the edges of the packaging. The packaging
material enca’psul'ates a desiccant .material, such as silica gel.
The volume of water or water vapor absorbed by ‘the desiccant
container is generally determined by the absorbent capacity of the
desiccant material contained within the container.

One type of desiccant container absorbs both water vapor and
liquid water by permitting both to pass through the packaging
material to be absorbed by the desiccant material. In some
circumstances, the packaging material for this type of product
dissolves to permit the desiccant material contained within the

desiccant container to have direct contact with the liquid.



erial encapsul ates a desi ccant material, such as silica gel. The volume
\water or water vapor absorbed by the desiccant container is generally
erm ned by the absorbent capacity of the desiccant naterial contained

“wthin the container. One type of desiccant container absorbs both
wat er vapor and liquid water by permtting both to pass through the
packaging material to be absorbed b the desiccant material. In sone

ci rcunst ances, the packaging material for this type of product dissolves
to permt the desiccant material contained within the desiccant container
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in the formof liquid water. .
the desiccant container as water vapor from being released from the

desiccant container in the form of liquid water.

There are many common products that are utilized as
desiccating agents. Among the most common used include silica gel,
calcium sulfate, calcium fluoride, activated charcoal, molecular
sieves, lithium chloride, calcium chloride and other such products.
A common list of these drying agents is contained, for example, in
Kirk-Othmer, Encyclopedia of Chemical Technology, Volume 7, pages
378-398. Common desiccating agents fof: use in conve_ntional
desiccant containers are also disclosed in U.S. Patent No.
5,114,003, which discloses the use of a montmorillonite clay,
silica gel, molecular sieve, ;:alcium oxide, calcium sulfate and
calciu-m chloride. The use of silica gel, alumino silicate,
alumina, activated charcoal and molecular sieves as desiccating
agents are disclosed in U.S. Patent No. 4,464,261,

Commercial grade calcium chloride is a widely used desiccant
due to its low cost and high degree of hygroscopicity. Calcium
chloride compacted in the form of particles or beads is used as a
drying agent, for example, in U.S. Patent No. 3,923,944.

Mixtures and combinations of other materials have been
combined with calcium chloride to form desiccating products. For
example, polyethylene glycol was mixed with calcium chloride to

form a desiccant product in U.S. Patent No. 3,779,936. In
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activated carbon with calcium chloride as a desiccant product is

disclosed in U.S. Patent No. 2,027,093.

U.S. Patent No. 3,390,511 discloses the use of calcium
chloride placed on a carrier material for use as a gas dryer
desiccant. The preferred material that is utilized as the carrier
for the calcium chloride is sodium chloride. See also, U.S. Patent
No. 3,334,468. The desiccant product in U.S. Patent No. 3,390,511
preferably comprised about 90 to 97 percent sodium chloride as the

carrier and about 10 to about 3 percent calcium chloride. In

cium
ng
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addition, sodlum d:.chromate and trisodium phosphate ‘in minor.

amounts may be included in the product. While the preferred
carrier for the calcium chloride was sodium chloride, other
disclosed carriers included sugar, potassium chloride, potassium
nitrate, sodium nitrate and starch. See column 3, line 33. The
percentage of calcium chloride used in this product was 10 percent
or 1less, because the major component of the product was the
carrier.

One of the problems in the utilization of calcium chloride as
a desiccating agent is that when the water is absorbed, it forms a

liquid mixture on the surface of the calcium chloride. This is



ition, U S Patent No. 3,334,468 discloses the use of sodium chloride
sodi um carbonate with cal ciumchloride. Further, the conbination of

. ciumchloride with magnesium |ithiumor ammonium salts is disclosed,
“for exanple, in U S Patent No. 3,885,926. The wuse of calciumchloride

with a netal, for exanple, iron fillings, 1is disclosed in U S. Patent No.
1,798,862. Further, the use of activated carbon with cal ciumchloride as
a desiccant product is disclosed in U4S. Patent No. 2,027, 093. U. S.
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While these references disclose the use of calcium chloride as
a desiccant either alone or combined with a number of different
compositions, there is still the need for improved desiccant
products utilizing calcium chloride.

Therefore it is an object of this invention to disclose a
desiccant composition containing calcium chloride as its major
component.

It is a still further object of this invention to disclose a
desiccant composition containing calcium chloride mixed with a
significant amount of starch to form the desiccant composition.

It is a still further object of the invention to disclose a
desiccant .composition éontained within a packaging material,
wherein the desiccant composition is a combination of calcium
chloride and .starch, préferably a modified starch.

It is a still further object of this invention to disclose a
desiccant composition containing calcium chloride where water
absorbed by the calcium chloride does not leak from the desiccant
container.

It is a still further object of this invention to disclose a
desiccant composition contained within a packaging material wherein
the desiccant composition prevents leakage of water from within the

package by use of a starch, preferably a modified starch.
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claims. The description, along with the accompanying drawings,

o

provides a selected example of the construction of the product and
process to illustrate the invention.
(d) Summary of Invention
In accordance with the present invention there is provided a
desiccant composition comprising calcium chloride and starch,
wherein the calcium chloride comprises at least about 5 to about 95
percent of the composition by weight and the starch from about 5 to
about 95 percent of composition. In the preferred embodiment
calcium chloride comprises from about 20 to about 95 percent of the
composition by weight while the starch comprises from about 5 to
about 80 percent of the composition by weight. While the starch
used may be unmodified, in a preferréd embodiment, it is a modified
starch, preferably a modified corn starch.
(e) Brief Description of the Drawings
This invention will now be described with reference to the
accompanying drawings in which:
Figure 1 is a perspective view of the desiccant container.
(f) Detailed Description of the Preferred Embodiment
Although the invention is adaptable to a wide variety of uses,
it is shown in the drawings for the purpose of illustration as
embodied in a desiccant container (10) for absorbing and

immobilizing a liquid comprised of a desiccant packaging material
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laminated film layer (16) with an inner (18) and outer (20) surface
preferably formed from an uncoated microporous or nonwoven film
layer sealed to an uncoated, water vapor permeable laminate film
(22) with an inner (24) and-outer (26) surface. The inner surface
of the layers are sealed at the edges as shown in Figure 1.

Conventional microporous or nonwoven films used for the
manufacture of a laminated packaging material have been formed into
a composite film bonded to another layer of material.
Conventionally, the bonding of the two layers is accomplished by
the use of an adhesive which coats one or both of the inside
surfaces of the layers. It has been surprisingly discovered that
strong, - laminated desiccant paﬁkafging materials can be produced
from uncoated microporous or nonwoven films.

The uncoated microporous or nonwoven film (16) comprises a
film having a plurality of fine openings, which film is gas
permeable, but water impermeable when there is no difference
between the air pressure outside of the film and inside of the
film. The size of the openings is preferably in the range of about
0.01 to 50 microns. The uncoated microporous or nonwoven film may
constitute a single film layer or may comprise a laminate of
separate microporous film layers. Preferably the film is a single

layer microporous film formed from a polyolefinic material, such as



These and ot her objects and features of the present invention

becone apparent to those skilled in the art froma consideration of
~the follow ng detailed description, drawings and clains. The description,
“along with the acconpanyi ng drawi ngs, provides a selected exanple of the

construction of the product and process to illustrate the invention.

(d) Summary of | nvention In gaccordance with the present invention
there is provided a desiccant conposition conprising calciumchloride and
a nodified starch, wherein the «calciumchloride conprises at |east about 5
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orientation of the treated -film, cross-dispersing of a bundle of
fibers followed by heat;preééing-the resulting film and any other
conventional procedures utilized for the formation of a microporous
film. Many such microporous films are commercially available and
are sold, for example, under the name Celgard® (Hoechst Celanese
Corporation), GORE-TEX® (Gore & Co. Gmbh) and Tyvek® (E.I. DuPont) .
The preferred microporous film has a Gurley-type air permeability
of about 0.01 to 10,000 sec./100 millimeters, preferably 1 to 1,000
second/100 millimeters and most preferably iess than about 400-
seconds/100 millimeters. Preferably, the microporous film is a
polyethylene or polypropylene-based microporous film and most
preferably a polyethylene spun-bonded paper such as Tyvek® 1059B or
1037B manufactured by E.I. DuPont, or a polypropylene based film,
such as GDT II manufactured by San Ai, Ltd. of Osaka, Japan.

The second layer of the desiccant packaging material 1is
preferably formed from the uncoated laminate film (22). The
laminate film can be formed of conventional polymeric materials.
The critical aspect of the composition of the laminate film is that

its inner surface (24), which is bonded to the inner surface (18)



for absorbing and i mobilizing a quuidﬂbohprfsed of a desiccant
Kkaging nmaterial 6 (12)

~epeapsul ating a |iquid absorbing and i mobilizing desiccant material (14).
See' Figure 1. The desiccant packaging material (12) may conprise any
conventional packaging material . Preferably, it-conprises a |amnated

filmlayer (16) with an inner (18) andgouter (20) surface preferably
formed froman uncoated m croporous or nonwoven film |ayer sealed to an
uncoat ed, water vapor perneable lamnate film (22) with an inner (24) and

outer (26) sy "3°ndE LN BHEI AP or HoklASeh ¥ ENS 130E: SRALEY dodkhes

edges as shown 1n vent 1 onal nlcropo ous or ven
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formed into a conposite film bonded to another layer of material.
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microporous or nonwoven film layer. Materials that can be used to
form this laminate film include conventional polyolefinic materials
such as polyolefinic polypropylene, polyolefinic polyethylene,
polyesters and the like. Preferably, the uncoated laminate film
has a lower moisture vapor transmission rate than the microporous

- or nonwoven film. Also preferably the softening temperature of the
uncoatea laminate film is lower than or equal to the softening
temperature of the inner surface of the uncoated microporous film.
Preferably the laminate film is comprised of a laminated film
comprising a high melting or softening point material, such as
polyester, located on one side laminated to a lower melting point
material, such as polypropylene on the opposite side. Examples of
acceptable iaminate film include, for example, RPP91-1964 or
_RPP-31—1607a manufactured by RollPrint.

The 'outer surface (26) of the laminate film are preferably
formed from materials which are incompatible with the microporous
layer, such as materials having a higher melting or softening point
than that of the inner surface of the microporous film, such as
polyester material. In contrast, the inner surface of the laminate
film (24) must be formed from a material which is compatible with
the inner surface (18) of the microporous film. By having the two
inner surfaces formed from compatible materials, a strong bond is

formed betweern those layers when they are heat sealed together.



g use of an adhesive which coats one or both of the inside surfaces of
igd.l ayers. It has been surprisingly discovered that strong, |aninated
-dési ccant packaging materials can be produced from uncoated m croporous or
‘nonwoven fil ns. The uncoat ed microporous or nonwoven film (16)
conmprises a filmhaving a plurality of fine openings, which filmis gas
permeabl e, but water inpernmeable wherythere is no difference between the
air pressure outside of the filmand inside of the film The size of the
openings is preferably in the range of about 0.01 to 50 mcrons. The
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softening points which are consistent, so that the materials will

mix on a molecular level. Compatible bonds generally have a bond
strength of at least about 5 lb./in. or more. For example, the
compatible materials may include high density, low density, or
linear low-density polyethylenes as well as nonoriented, bi-axially
oriented or laminated polypropylenés. In contrast, the outer
surface of at least the laminate film should be manufactured from
incompatible materials such as polyester or nylon or a polyethylene
or polypropylene material with a higher softening point than the
inner surface of the laminate film material.

In addition, it is also critical that the inner surface of
both the laminate film and the microporous or nonwoven film be
uncoated with an adhesive. Coated film, when sealed to other
coated or uncoated films, frequently form poor quality, weak seals.

. In addition, the sealing machines used for sealing coated films are
also more expensive and more difficult to operate, resulting in
greater expense for the manufacture of sealing coated films.
Further, uncoated films are generally less expensive than coated
films, sometimes by as much as 50 percent.

Suitable materials for use as the desiccant material to be
incorporated into the desiccant package include conventional
desiccating material such as silica gel, clays, calcium chloride,

alkali metal carboxylate salts of starch - polyacrylonitrile,



oporous or nonwoven filmmay be prepared by any conventional “film

m ng process including cold orientation of the film orientation of

: ferent substance-containing films, extraction of different substances
fromdifferent substance-containing filns, extraction of different

substance-containing filmfollowed by orientation of the treated film

cross-dispersing of a bundle of fibers followed by heat-pressing-the

resulting filmand any other conveni®@onal procedures utilized for the

formation of a mcroporous film Many such mcroporous filnms are

comercially ai | e_an ar e far. .
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mixed with about 95 to about 5 percent starch. Preferably, the
calcium chloride comprises about 20 to about 95 percent while the
starch comprises about 80 to about 5 percent of the composition.
Most preferably the calcium chloride comprises about 50 to about 80
percent while the starch comprises about 50 to about 20 percent of
the composition.

The starches that are utilized in this invention can include
unmodified starches, oxidized starch, enzyme-converted starches_and
modified starches containing functional groups such as hydroxyl,
carbonyl, amido and amino groups. The term wstaréh" therefore as
used throughout this specification and claims is intended to
include any member of the family of starches, or mixture of two or
more starches. The preferred starch is a modified starch, such as
an oxidized, enzyme—convefted starch. The modification to the
starch may be chemical, such as by crosslinking or substitution, or
physical, such as by granulation.

Ordinary starch, such as pearl starch, is not commonly

utilized in its raw state because of its high viscosity and



i nner surface (24), which is bonded to the inner surface (18)

of the uncoated m croporous or nonwoven filmlayer at the edges of the

; kagi ng material, nust be conprised of materials which are conpatible

- w'th the conp05|t|on of the inner surface of the m croporous or nonwoven
filmlayer. Materials that can be used to formthis lamnate filminclude
conventional polyolefinic materials such as pol yol efinic polypropyl ene,
pol yol efi ni ¢ pol yethyl ene, polyesterkl and the Iike. Preferably, the
uncoated lamnate film has a | ower noisture vapor transm ssion rate than
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| ocated on one side |amnated to a |ower nelting point
industries convert their unmodlfled starches to modified starches,
such as oxidized, enzyme converted or hydroxyethylated starch.
Alternatively, a further modified starch, in the form of a cationic
starch, can be used. However, the cost of such cationic starch is
significant in comparison to either unmodified or hydroxyethlated
starch. Critical to the choice of starch is its ability to absorb
water, preferably cool water, i.e., less than about 40-50°C.

In a preferred embodiment the starch when combined with water
must have a viscosity greater than water alone. When measured as
Brookfield viscosity, the viscosity should be at least about 1.0
cps. The critical function supplied by the modified starch is the
ability to mix with water and thicken or gel water or the calcium
chloride/water composition formed during the absorption of water by
calcium chloride.

The «calcium chloride/corn starch desiccant composition can be
used not only with the desiccant containér outlined above, but also
with any conventional desiccant container utilized for the
absorption of water or water wvapor.

The process for the formation of the desiccating container
comprises a number of sfeps. The desiccant packaging material is
first formed. To form the desiccant packaging material of the

instant invention, the uncoated microporoﬁs and nonwoven film (16)

is first formed or acquired from conventional sources. In a



brial, such as pol ypropyl ene on the opposite side. Exanples of
téptable lamnate filminclude, for exanple, RPP91-1964 or RPP-31-1007a
(if actured by Rol | Print. The outer surface (26) of the |am nate
fiT’mare preferably formed frommaterials which are inconpatible with the
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poi.nt than that of the inner surfad@ of the mcroporous film such as
pol yester material. In contrast, the inner surface of the lamnate film
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forned from EERAPRET e sTRCEIPeRtS, téestﬁ“’cﬁﬁfpﬁ’ﬁﬁgsi st fEd BBt vvé’é‘ﬁofiﬁﬁée
| ayers when tQS,\_lo aorreouheg‘:[‘: éo%a‘-lﬂg\gjer'{ 9.9?1{1 kb?ﬁ%h as Celgard® produced b; g@:@@ﬁgfbl e
means that tH& errals mx on a nblecular scal and Wl | crystallize
honbgeneousl ¥e1hdise c\U@Eb%ﬁ%h 1 ANRBSNGRY 10598 ahave0 IEpiredtiyed gy same
sof teni ng point, they should have softening points which are consistent,
so that the papent airscewtdin other polypropylene-based non-woven films such as

GDTI, II produced by San Ai of Osaka, Japan. As stated above, the
permeability of this microporous film should be in the range of
about 1 to about 1,000 Gurley-seconds per 100 millimeters and
preferably less than about 400 seconds -per 100 millimeters.

Following the formation of the uncoated microporous or
nonwoven film, the uncoated laminate film (22) is formed. As
stated above, this uncoated laminate film can be comprised of
different layers of the same or different materials laminated
together. However, the critical element of the composition of this
material is that the film must be uncoated and the inner surface
(24) of the laminate film, which is sealed to an inner sufface (18)
of the microporous material, must be formed of a material which is
"compatible"” with the inner surface of the uncoated microporous or
nonwoven film. In one preferred embodiment, the laminate film is
a laminated film containing a polyester material on the outer
surface with a polypropylene material on the inner surface, such as
RPP 91-1964 made by RollPrint. Another preferfed embodiment is RPP
31-1007A, a polyethylene-based material also manufactured by
RollPrint.

Following the formation of the two layers, the edges of the
layers are sealed together by a conventional heat sealing

procedure. One of the advantages of this product is that the bond



on a nol ecul ar | evel. Conpati bl e bonds generally have a bond strength
t least about 5 Ib./in. or nore. For exanple, the conpatible materials
: i nclude high density, |ow density, or |Ilinear |owdensity polyethyl enes
‘as well as nonoriented, bi-axially oriented or |am nated pol ypropyl enes.
In contrast, the outer surface of at least the lamnate filmshould be
manuf actured from inconpatible materlidal s such as pol yester- or nylon or a
pol yet hyl ene or pol ypropylene nmaterial with a higher softening point than
the inner surface of the |am nate filn1naterial. - In addition it is
al so critical that the inner surface of h the | am Jat e fil the

ni cr opor ous GPTHAS m&V&ﬁeF?lﬁPBetwﬂnéﬁﬁFgﬁl th aN°88 e5|§gterl it m

when seal ed I f ﬁqJMdquﬂngggﬁ
quality, Egg F%%ané¥%q%§%f??5ﬁ&%g %ﬁgg%hfﬁg“ﬁ%gﬁgﬁgs G%ed for sea?|%E

coated fi I TS a8h8sidé SQoRPIMy .eXPBRPS u¢el bathgrDt ke dichpabiil ity cobpepapatible
resulting in .greater expense for the manufacture of sealing coated fil ns.
Further, uncoatedifl$ nto afarmgenstaphy sexk W»ﬁh9@§|W@lﬂﬁaﬁncééhﬁﬂlvqnIFﬁ@

sonetlnes by as much ag g per cent |tablg ri.,al s for fyse €f t he
desi ccant naf&FPaFLR 0°he Fnéﬁ?tﬁﬁ%ﬂtcfﬁﬁhﬁglPﬁe ?Fé% ntSpadRigE TRe e
conventional QFéé&&Pt r%atn bh oridC &E?Cﬁagshafsl aySinCakgi #ibn,
chl ori de, E car ate sal arch - polyacrylonitrile,

these uncoated mater:Lals have a-.lower cost of production and run
better thrpugb the sealing equipment.

The preferred desiccant material is then placed within the
desiccant packaging. By using the preferred desiccant material
(14) formed from calcium chloride and starch, preferably a modified
starch, lesser quantities of the desiccating material may be
necessary than is used in conventional desiccating containers and
still achieve the same level of moisture absorbency.

The mixture of the calcium chloride and starch is prepared by
placing the two components in a conventional mixing apparatus, such
as tumble mixer or the two components can be fed directly into the

 desiccant packaging from two separate feeds. Other than the
physical mixing of the materials, no additional processing is
necessary for the calcium chloride/starch composition. This simple
mixing of the two materials produces a desiccant composition with
great utility.

Following the addition of the desiccant material to the
desiccant packaging material, the remaining unsealed edges of the
desiccant container are sealed to complete the formation of the

desiccant container.
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sodi um pol yacryl ate and ot her desiccating products that absorb, gel
hi cken upon contact wth water or water vapor. However, it has been
“sUrprisingly discovered that a preferred desiccant material can be
“produced froma mxture of calciumchloride and starch, preferably a
nodi fied starch, and nost preferably a nodified corn starch, such as
M RA- SPERSE[ err] 623, 626 and 629 pit&#duced by A E. Stal ey Manufacturing
Conpany. The conposition of this desiccant material is preferably about 5
to about 95 percent calciumchloride mxed with about 95 to about 5
percent starch. Pref rabIgi tge cal cium chl ori de conprises about 20 to
about 95 percent whil 9} h h conprises about 80 to about 5 percent of
t he conposi td st preferably the cal ciumchloride conprises about 50
t o about BOE&%%$%§%? whil e the starch conprises about 50 to about 20
percent of the eaepe@itkioAbsorbing Tapabihitghest thadesieranti [dopbdnahiemi s
I nvention can include wunnodified starches, oxidized starch,
enzyne- convarcmpd isiag cired atarch with calcium chloride was tested. 133 grams

of a 3 to 1 mixture of calcium chloride to Mirasperse 629 modified

waxy corn starch sold by Staley Food Ingredients, Decatur, Illinois
was placed in a conventional desiccant bag for a desiccant product,
which product is sold by United Desiccants and known as “CONTAINER
DRI®". The desiccant bag was placed in environmental chamber of 80
percent -relative humidity at 25°C. for about two months. The
results of this test are shown in attached Table 1.
Example 2

The same tests were run on a composition of 1 to 4 corn starch
to calcium chloride utilizing the same type of Mirasperse 624
modified corn starch as was discussed in Example 1. The water
absorption over time is shown in the attached Table 1.
Example 3

The water absorbance of a conventional 500 grém CONTAi[NE.R DRI®
desiccant product produced.by United Desiccants was compared with
the products of Examples 1 and 2 using the same procedures as were
used in Example 1. The water absorption capability of this product
over time is also shown in Table 1.

In addition, the capacity of a 1/4 ratio modified
starch/calcium chloride product of Example 2 was compared with the
conventional 500 gram CONTAINER DRI® product. The capacity at 40

percent relative humidity, moisture uptake at 40 percent relative



fied starches containing functional groups such as hydroxyl, carbonyl,
o and am no groups. The term "starch" therefore as used throughout

s specification and clainms is intended to include any nenber of the
fam'ly of starches, or mixture of two or nore starches. The preferred
starch is a nodified starch, such as an oxidized, enzyne-converted starch
The nodification to the starch nay be chem cal, such as by crosslinking or

substitution, or physical, such as Hﬁ granul ati on. Ordi nary starch,

such as pearl starch, is not coomonly wutilized in its raw state because of
its high viscosity and ) retrogradation, wglch is,a particular
probl em wi t hhwmwidsdivli e@Pasihy chles8O TPRISESr ESlléﬁ’s"edp'é’“‘r" HHE P S SEATRal |y

with nodified starches, such as dr t S $hs ardsS h
nost i ndust‘i”i’fea}ec vgﬁtp?ﬂceelnrq 5ﬁrlr%€¥‘fe| %é%g?g%’%ﬁaeﬁg{: O&?g{)&!&? ied st arsg%gg,
such as oxi dj zed,,j@hzyne converted or hydroxyethyl ated starch.

As is clear from these examples, greater water absorption is
shown for a composition of corn starch and calcium chloride in
comparison with the conventional desiccant material. This water
absorption capability is at least as good as conventional desiccant
-packages conventionally sold. - In ;addition, -the desiccating
composition of Example 2 was compared with the CONTAINER DRI®
product after 265 hours. Because of the capability of the starch
to absorb the water and the liquid calcium chloride on the surface
of . the calcium chloride product, water did not leak from the

container even after three months.
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HBernatively, a further nodified starch, in the formof a cationic

tch, can be used. However, the cost of such cationic starch is
Skgnificant in conparison to either unnodified or hydroxyethlated starch.
“Critical to the choice of starch is its ability to absorb water,

preferably cool water, i.e., less than about 40-50[err]C In a
preferred embodi nent the starch when cafbi ned wit hjiHtSISHERE hg%/;ﬁ\g
viscosity greater than water al one. Wien neasured &s Brmgif_f' d Vvi'sgosity,
the viscosity should be at | east about 1.0 cps. T i i jon

supplied by the nodifigd starchcigidde ability to mx with water and

t hi cken or gel water or the calcrum chloride/water conposition forned
during the absorpti om dbsiatant bympadltdouncoipmirsisgyg. calcium Thdoratiei and
chloride/corn starch desiccant conmposition can be,  used pot onl%) wi th the

desi ccant c&fpEFhervheFeinide abtriem Bhlontds cofPF eyt bRvENE it > to
desi ccant co taj:n%g utri | i ecgif ftgr thngao g%grrlp%i i%fhtwg.}lgrth%r Sat-eh ¥apgr-
Or*t fie BGr-ha FThe Y ng o

a .
The process r1or ormatli on O es| CcCa nt al ner conprises a

nunber of shgBse T ABSLECHANpePEEKADMNEnBBES IAitlisn. first formed. To
formthe desiccant packaging material of the 1instant invention, the

uncoat ed mi cr opo? ous Theddesivweut rcdhpbsitid) ofi §1aim skt wheredn thre gedainmd
from conventional sources. . In a
chloride comprises from about .20 to about 95 percent of the
composition by weight and the starch from about 5 to about 80
percent of the composition by weight.

3. The desiccant composition of Claim 1 wherein the calcium
chloride comprises from about 50 to about 80 percent of the
composition by weight and the starch from about 20 to about 50
percent of the composition by weight.

4, The desiccant composition of Claim 1 wherein the starch
is a modified starch.

5. The desiccant composition of Claim 1 wherein the starch
is a modified corn starch.

6. The. desiccant composition of Claim 1 whefrein the starch
exhibits a Brookfield viscosity of at least about 1 cps.

7. A desiccant container comprising a desiccant composition
secured within a water vapor permeable film product, wherein the
desiccant composition comprises calcium chloride and starch,
wherein the calcium chloride comprises at least about 5 to 95
percent of the composition by weight and the starch from about 5 to
95 percent of the composition by weight.

8. The desiccant container of Claim 7 wherein the calcium

This Sheet Has Been Replaced
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preferred enbodi nent the nicroporous filmis an uncoated microporous
non-woven filmsuch as Celgard[err] produced by Hoechst Cel anese
poration, Tyvek[err] Nos. 1059B and 1073B produced.-by—&=- ‘§" ﬂ:’é]\f or
certain other polypropyl ene-based non-woven filns s d‘rhﬂ&§HEE§b'HA E
produced by San Ai of Osaka, Japan. As stated above, the REEkAF:Ele ity of

this mcroporous filmshould be int range of about—f—Tt0 about 1, 000
GQurl ey seconds per 100 mllinmeters an preferably | ess than about 400
seconds per 100 mllineters. Fol l owi ng the formation of the uncoated

m Ccropor ous I or 142NVEY, lseL Mg a %ﬁ@atz%d tampaie bs! @e@ggﬁﬂ o£f aned.

As stated @ ove, thrs uncoate Fam nate filmcan be conprised of

di fferent |gyercaft HeapsaiEicn b ffeaghnt arat ene absatatn fhairehbautget hes .
However, the critical Ferrent of the composition of this material is that
the fil m nmustoute 80npeatent afdthbecimpesitianfhicaveighl) of the | ani nat e fil rn
which is sealed to an inner, surface (18 of thjw_n[lnfr or Qus ter

be formed of a rater FAF Hpfiaraps cog i Bife® Getfe u?‘?‘ja lir?)f
the uncoat eqmlrgrcil;i%p é)uypgsi%es from about 50 to about 80 percent of the

desiccant composition by weight and the starch from about 20 to
about 50 percent of the composition by weight.

10. - The desiccant container of Claim 7 wherein the starch is
a modified starch.

11. The desiccant container of Claim 7 wherein the starch is
a modified corn starch.

12. The desiccant container of Claim 7 wherein the starch
exhibits a Brookfield viscosity of at least about 1 cps.

13. A process for manufacturing a desiccant container
comprising

(a) preparing a water vapor permeable film product,

(b) preparing a desiccant composition wherein the
desiccant composition comprises calcium chloride and starch wherein
the calcium chloride comprises at least about 5 to 95 percent of
the composition by weight and the starch from about 5 to about 95
percent of the composition by weight,

(c) placing the desiccant composition between layers of
the water vapor permeable film product, and

(d) sealing edges of the water vapor permeable film
product around the desiccant composition to produce the desiccant

container.

This Sheet Has Been Replaced
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woven film In one preferred embodi nent, the |aminate filmis a
Lnated filmcontaining a pol yester material on the outer surface with a
propyl ene material on the inner surface, such as RPP 91-1964 nade by

"RollPrint. Another preferred enbodi nent is RPP 31-&9@@fgﬁ T HAS BEEN
pol yet hyl ene- based material al so manufactured by 1T Pri LA
Followi ng the formation of the two | ayers, the edge re

‘seal ed together by a conventional heat sealing procedure. One of the
advant ages of this product is that the bond

13 formed betwgen &fie SR.COMBR! CRhen HHCQRLALATBEIS | AATihAS hloride
significantly greater strength than conventional bonds utilizing an
adhesi ve coaddnipisesByrohi hbaithg20 heocapabt | 96y pefrceohpafi Hhe dedigrdaalts to
forma strong seal without using an adhesive, the strength of the

desi ccant paedERfisd§inat by ueidhi singnithiec stergh LHEReaBeYt ovefFocGRPBHL i89nal

ackaging materials. . _In additiqn,  these uncoated materials have a | ower
Eost gf grcxﬁﬁﬁq%ﬁﬁ gﬁdtq§“$om9031tlon by welgﬂé.

15. The process of Claim 13 wherein the calcium chloride

comprises from about 50 to é.bout 80 percent of the desiccant
composition by weight and the starch from about 20 to about 50
percent of the composition by weight.

16 The process of Claim 13 wherein the starch is a modified
starch.

17. The process of Claim 13 wherein the starch is a modified
corn starch.

18. The process of Claim 11 wherein the starch exhibits a

Brookfield viscosity of at least about 1 cps.

I
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”preferably a modi fied es’ of the deS|ccat|ng"*
material may be necessary than is used in conventional desiccating
containers and still achieve the sane | evel of noisture absorbency. .
The m xture of the cal ciumchloride aqg starch is prepared by pIaC|ng t he
W@ conponents in a conventional mxing apparatus, such as tunble m xer or
# <t w0 conponents can be fed directly into the desiccant packaging from
separate feeds. O her than the physical mxing of the materials, no
®i ti onal processing F§) neggssRAYTFOor the calciumchloride/starch
~-coffposition. This sinple mixing of the two materials produces a desiccant
conposition with great utility. Foll owi ng the addition of the
desiccant material to the desiccant packaging material, the remaining
unseal ed edges of the desiccant container are sealed to conplete the
formati on of the desiccant RbSiiGEARF. COMPOSITION

A'. new desiccant composition comprising calcium
chloride and starch. Preferably the starch is a modified starch,
preferably a modified corn starch. The composition contains from
about 5 to about 95 percent calcium chlaride and from about 5 to

about 95 percent starch.

FIGURE 1-



14 ) (g) Exanples Exanple 1 . The wat er absorbing
capability of a desiccant conbination conprising corn starch with cal cium
chloride was tested.. 133 grans of a 3 to 1 mixture of calciumchloride to
M rasperse 629 nodified waxy corn starch sold by Staley Food ] ngredients,
Decatur, Illinois was placed in a conventional -desiccant bag for a

desi ccant product, which product is sold by United Desiccants and-known as
"CONTAINER DRI[err]". The desiccant bag was placed in environnental

chanber of 80 percent relative humidity at 25[err]C. for about two nonths.
The results of this test are shown in attached Table 1. Exanple 2

The sane tests were run on a conposition of 1 to 4 corn starch to calcium
chloride utilizing the sane type of MraspersenN624 nodified corn starch as
was di scussed in Exanple 1. The water abs E ron over tine is shown in
the attached Table 1. Exanple 3 The wat er absorbance of a
conventional 500 gram CONTAI NER DRI [ er desi ccant product produced by

Uni ted Desi ccants was conpared w
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the products of Exanples 1 and 2 using the same procedures as were _Eegbkn
Exanple 1. The water absorption capability of this product over%??‘ré I S

al so shown in Table 1. ~ In addition, the capacity of a 1/4

ratio nodified starch/calciumchloride product of Exanple 2 was conpared

with the conventional 500 gram CONTAINBR DRI[err] product. The capacity at
40 percent relative humdity, noisture uptake at 40 percent relative

15 hum dity, capacity at 80 percent relative hum dity and, noi stuyre

upt ake at 80 pBeseandethst opiedis andi feptumesof ﬁ'\BoP’Fﬁ?ﬁPhén‘éﬁnéméhmaw%eFWn?abl e
2. As is clear fromthese exanples, greater water _ absorption is

shown f oRPRaxemtfosthose skilled iy the agl ek acansidsratior (fdhefellpying gﬁﬁf%efison

with the conventional desiccant material. This water absorption capability
i s at | edsscriptioppodraydngs mndnelaimeay The deseriptionp alangywith the, RESRMBABYINE

sol d. I n addition, the desiccating .
drawings, provides a selected example of the construction of the product and

process to illustrate the invention.

(d) Summary of Invention

In accordance with the present invention there is provided a desiccant
composition comprising calcium chloride and a modified starch, wherein the
calcium chloride comprises at least about 5 to about 95 percent of the composition
by weight and the modified starch from about 5 to about 95 percent of
composition. In the preferred embodiment calcium chloride comprises from about
20 to about 95 percent of the composition by weight while the modified starch
comprises from about 5 to about 80 percent of the composition by weight. The
modified starch is preferably a modified corn starch. |

(e) Brief Description of the Drawings

This invention will now be described with reference to the accompanying
drawings in which:
Figure 1 is a perspective view of the desiccant container.

® Detailed Description of the Preferred Embodiment

Although the invention is adaptable to a wide variety of uses, it is shown in
the drawings for the purpose of illustration as embodied in a desiccant container
(10) for absorbing and immobilizing a liquid comprised of a desiccant packaging

material
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cbnpdsition of Exanpl e 2 was conpared with the CONTAI

after 265 hours. Because of the capability of the starch

NER DRI [err]

pr

oduct

to absorb the

water and the liquid calciumchloride on the surfa y&%@gm

chloride product, water did not |eak fromthe contfal
nmont hs. Cl ai nms 1. A desicggnt conposilt.
chloride and a nodified starch, whérei n the callci

at | east about 5 to about 95 percent of the conpo

on Cco risin'
un?cﬁmﬂnld?mi'la%‘? gc

sition by weig

t he nodi Claithst arch from about 5 to about 95 perc

conposi tion. 2. The desiccant conposition of Clalmi1 wherein the d

ent of the

t
(oF:
Ny
ht

hr ee
1l ci um
ri ses
and

al ci um

chl oride conpri ses fromabout 20 to about 95 percent of the conposition

by wei ghtl. ang défccant dbashdsitesh Shaipisihg ealcil@UEhlorite P H!mB8fifledr s1ardh,0f

t he conposit
wherein the
percent of t
20 to about

weight. 3. The desiccant conposition of Claim1l

Iﬁ’ggﬁ‘%rﬁfrﬁ"%ﬁ“}l&é chlosiste; cqraprises at lgashgbaut Soto abaipoPe pepcent

BELHOBRAPOEItRR BY wilititind ile &ig§diﬁed s@&fi!:h‘;] fr66h éﬁ@ﬁ@!_?_ htte)ré)&&ﬂbout

50 percent of the conposition wei ght .

desi ccant cofpdsreanspfdhe cpmipesitionsher ei n the nmodified starch is a
nodi fied corn starch

2.

The desiccant composition of Claim 1 wherein the calcium chloride comprises
from about 20 to about 95 percent of the composition by weight and the
modified starch from about 5 to about 80 percent of the composition by
weight.

The desiccant composition of Claim 1 wherein the calcium chloride comprises
from about 50 to about 80 percent of the composition by weight and the
modified starch from about 20 to about 50 percent of the composition by

weight.

The desiccant composition of Claim 1 wherein the modified starch is a

modified corn starch.

The desiccant composition of Claim 1 wherein the modified starch exhibits a

Brookfield viscosity of at least about 1 cps.

A desiccant container comprising a desiccant composition secured within a
water vapor permeable film product, wherein the desiécant composition
comprises calcium chloride and a modified starch, wherein the calcium
chloride comprises at least about 5 to 95 percent of the composition by weight
and the modified starch from about 5 to 95 percent of the composition by
weight.

The desiccant container of Claim 6 wherein the calcium chloride comprises
from about 20 to about 95 percent of the desiccant composition by weight and
the modified starch from about 5 to about 80 percent of the composition by

weight.

A O YO



5. "~ The desiccant conposition of Claim1l1 wherein the nodified starch
exhibits a Brookfield viscosity of at |east about 1 cps. 6. A
desi ccant contai ner conprising a desiccant conposition secured within a
wat er vapoer perneable film product, wherein the desiccant conposition
conpr.i ses cal ciumchloride and a nodifi¥fl starch, wherein the cal ci um
chloride conprises at |east about 5 to 95 percent of the conposition by

wei ght and the nodi fi ed starch from about, 5 to 95 percent of the
conposi t Bon Bye desicganggentainer of 2‘65‘?":? thensalrivar ‘gﬁO@%lcﬁFﬁ’%‘F@r ein

the cal ci um g8hPsBSR SPPLLSES80 peré&ﬂ@f@?@ﬁ%s@@aﬁtoccﬂﬂ?&lu@ﬁ HYewEight aflfl t he

desi ccant conposition by wei ght and the nodified arch fromabout 5 to
about 80 per tenmogifiachatageifiosn ebgnt @ to abayd; Y percent of the composition by

17 8. The {g %h gcant container of Caim6 wherein the calciumchloride
conpri ses rom about 50 to about 80 percent of the desiccant
conposition by wei ght and the nodified starch fromabout 20 to about 50

percent gf t CSapd t of
Claim6 \%her’gﬁha?}gﬂg%%#&&a??t%r gg]g"h%e gﬁomgor n slt a%r)ghrﬁb&&{es
The desi ccancomostasdner of C aim 6 V\herel n the nodi fied starch exhibits a
Brookfield viscosity of at |east about 1 cps. 11. A process for

manuf acturi ng a desi ccant contai ner conprising (a) preparing a water
vapor peilfeabhe desicvant edntdiner of ¢laymph eylaereny the dredified nstaochmeshibiton

wherein the 60 1e£'§ris%8s1 f tl%astaboutlcps

11. A process for manufacturing a desiccant container comprising

(a) preparing a water vapor permeable film product,

(b) preparing a desiccant composition wherein the desiccant composition
comprises calcium chloride and a modified starch wherein the calcium
chloride comprises at least about S to 95 percent of the composition by
weight and the starch from about 5 to about 95 percent of the
composition by weight,

() placing the desiccant composition between layers of the water vapor
permeable film product, and

(d) sealing edges of the water vapor permeable film product around the

desiccant composition to produce the desiccant container.

12. The process of Claim 11 wherein the calcium chloride comprises from about
20 to about 95 percent of the desiccant composition by weight and the
modified starch from about 5 to about 80 percent of the composition by

weight.

13. The process of Claim 11 wherein the calcium chloride comprises from about
50 to about 80 percent of the desiccant composition by weight and the
modified starch from about 20 to about 50 percent of the composition by
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c'om')r{i ses cal ciumchloride and a nodified starch wherein the cal ci um
chl oride conprises at |east about 5 to 95 percent of the conposition by
wei ght and the starch fromabout 5 to about 95 percent of the

conposi tion by wei ght, (c) placing the desiccant conposition between

| ayers of the water vapor pernddbl e fil m product, and (d)

seal i ng edges of the water vapor perneable film product around the

desi ccant conposition to produce the desiccant _contai ner, 12. .The process

of O ai m#1 rrppesshef Crimuld cwhevein stheomadilied; stageh, iy modified corg
about 95 perggpip of the desiccant conposition by weight and the

nodi fied starch fromabout 5 to about 80 percent of the conposition by

wei ght . 13. The process of Claim1l wherein the cal ciumchloride
conprise§efr : ALtk 0 L

conposi tiics)h ﬁ‘gé%?g%sts gﬁéﬁ fglhntécb rmg?fqlh gghggg%eghgﬁa?gﬁn%%%hﬁg%ﬁrgoﬁggt 50
percent of tViscesitypofsittleast about 1 cp®i ght .

18 14. The process of Claim1ll wherein the nodified starch is a nodified
corn starch. 15. The process of Caim9 wherein the nodified starch
exhibits a Brookfield viscosity of at |east about 1 cps

l 1111111 111111 11111 11111 111111 o
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