“{(a): Titl'e of Invention ABSORBENT PACKET (b) Background of Invention 1.
z{Field of Invention. This invention relates to absorbent products.
‘itMore specifically, this invention is an absorbent packet for use within
“shi'ppi ng' contai ners for absorbing water vapor. 2. Prior Art. Packets
cont ai ni ng absorbent and desiccant materials have been. avail able for many
years. The absorbent and desiccant naterials are intended to absorb
noi sture and prevent that noisture flom adversely affecting both the
packets in which thg)abpprhends anviegiieaant materials are contained and
products shipped in shipping containers in which such packets are pl aced.
It is alxgsorENkneEackeMat |iquid water present in netal shipping
‘cont ai ners can cause rusting. The likelihood that these shipping
contai ners will rugh)i Badagesnd dfhdnybnppemg containers are used to store
products over great distances for |ong periods of time. For exanple, . '
commerci al fobd prBtedd sofrknvsntaen. ansported i n shi pping containers for
weeks ‘at a time on container ships. Oten during the tinme the products are
bei ng shi ppedthise snv;apthgncoﬁsgaheﬁs tpe 3bspEeert tBradygkfety ofMore

‘at nospheric conditjons, including situations ere hi hupi dity is,. ..
present.Sﬂﬁﬁkékﬁﬁi}ytrﬁﬁ%ﬁg&ﬂWﬁ“&gﬁp éﬁmﬁﬂn@h&éﬁgﬁﬁg H%ggﬁga 9T fi7e SFthhiBng
di stance_shi ppi ng and the resultin Qng termexposure of the shipping
contajrmﬁ&?@éiﬁ?kﬁ??ﬁ%&ﬂﬁf% €%¥rﬁ9§ﬁ%¥&§§ gﬁﬁ%ﬁi ontainers to water and
wat er vapor ctpusedppy Lhe high humdity in the :

Packets containing absorbent and desiccant materials have been

axfailable for mani'r years. The absorbent and desiccant materials
are intended to absorb moisture and prevent that moistﬁré from
adverself affecting both the packets in which fhe absorbgnt or
d-es:.'Lccant materials are contained and products shipped in shipping
containers in which such-packgts are placed.

It is also well known that liquid water present in metal
shipping.containérs can cause rusting. The iikelihodd that these
shipping containers will rust increases if the shippiﬁéléontainers
are used to store products over great distances for long periods of
time. For example, commercial food products are often transported
in shipping containers for weeks at a time on container ships.
Often duringlthe time the ﬁroducté are being éhipped, thé shipping
containers are subjected to a variety of atmospheric conditions,
including situations where high humidity is present. Because of
the significant amount of time necessary for such long distance
shiéping and the résulting long term exposure.of the shipping
containers and the products\within those shipping containers to

water and water wvapor .causéd by+ the high humidity in the




at mosphere, a significant rusting problemin these shi ppi ng cont ai ners

%f ow exi sts. This problem adversely affects not only the shipping
tontai ners, but also the packaging for the shipped products, the products
t hensel ves and machinery utilized with the shipping containers. Thus,

reliable products are needed to control

the relative humdity within such

shi ppi ng containers for the long pgriod of shipping. In addition, once

wat er vapor has been absorbed into-a packet, it is inportant that the water

vapor n%tﬁ%sﬂl’?éfése% b%q_@#il}gtieahte_e PULEPPLEY HYM1RINCE ni Nthéfef OEM i ng

liquid water, even' if the

i ncreasegpydther ddkelddped ik s Ut 19 ottt 88vEPiaTy GIHeRitiehdtabdly hehe
‘associ at ed machi nery. The concept of utilizing desiccants or absorbent
product SsHiGop BMepV & ditiSitrieres ,f 1 Btt hel€o 1 the cpagkaxingn feirt htheposhipped
corrosion inhibitors is known in the art. For exanple, U S. Patent Nunmber
5, 324, 445 sthset © 5 etsha plesivedantheasedivasr andi clachliseryontalhgedapdoth the
corrosion inhibitor. The packaging material for this product is a

spun- borsteipmied ¢contaimdémsably a spun-bonded pol yet hyl ene, narketed as
TYVEK, a registered trademark of the DuPont de Nemours Conpany. See al so -
U S. Patent Ehmper Beldableoprpducher apgt eeedsdotls wpnfrsduciie srelativeed
in US. Patent Nunmber  5,148,613., This prodyct is_a C|%Fet drier

cont ai nitwgLA s | vaEhinspehi shippingysontaigersi Loar

therlong, eried of
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packet, it is important that the water vapor not be released back.
into the shipping container in the form of liquid water, evén if
the high humidity conditions continue. Such release increases thé
likeli.imod of rusting of the shipping containers and the _a;ssocia.ted
machinery.

- The concept'of utilizing desiccants or absorbent products to
remove moisture from the air in conjunction with vapor corrosion
inhibitors is known in the art. For example, U.S. Patent Number
5,324,448 discloses a desiccant container which also corit;.in's vapor
corrosion inhibitor. The packagiﬁg'material for this product is a
spun-bonded olefin, prefé.rably a spun~bonded polyethylene, marketed
as TYVEK, a registered trademark of the DuPont de Nemours Company.
See also U.S, Patént Number 5,391,322.

Another water absbrbing éroduct is disclosed in U.S.‘Patent
Number 5,148,613. This product is a closet drier, containing a
desiccant matefial for absorbing moisture. The packaging qf the
cover for this container is also a spun-bonded polyolefin,

preferably TYVEK®.

Igh humdity conditions continue. Such release



y3 U. S. . Patent- Nunber 4, 856, 649 discloses a deodorizer parcel wherein the’
Hstructure of the parcel body is a conposite material formed froma gas
\iperneabl e sheet, such as a sheet' of paper or a non-woven cloth, and a
“plastic film such as a polypropylene film |am nated_on and bonded to the .
gas perneabl e sheet. The plastic filmhas a multiplicity of m nute pores
formed by subjecting the filmto irradiation with a | aser beam U. S. Patent
No. 3,745,057 discloses a sterilizabl g package and desi ccant product

wherein the fgla f oaRRY WaRbELVE! 856]649CdPACKSEIS | 8 @BoABRR 268! |Rfl-cel
m croporous film The mcroporous filmis formed by a process of

sequent ivtie €91l héebePh8HuRd lofOfhes tgaiceli Badyhe sf lal BoposiRar mdtharial
‘open-celled structure to the mcroporous film OQher Iiquid absorbing and

| mrobi | i fommedatkensaagasdperhesisik hedts. sBaheas Aushees &£743p269 candh
4,749, 600. The packaging for these products is a conbination of starch _
paper ambmporywemytlaictef atned anhlastizadkidgi,ngudhsss|a g lypnepydreneSeii lah 50
U. S. Patent Nunber 4,853,266. A nunber of absorbent packets have al so been
'di scl osekaminatedrenuand beudédrta Hhes lgaspipegmenbhaz sheetis | Mhe dxlagfsiei n
t he packagi ng material for those products includes an absorbent product.
However , £+ Ra® spoBulbipligity m.f Hats Reres formed  pyosubieqisin®kdihe ed
“to be i meablge to_water vapor. _See, for exanple, U.S. Patent Number

' 4,969, 7 9, Toraduation rY%ﬂq?‘yP {REPE PEAB- been a nunber of absorbent pad

products whi Gh &I 580 Wol N3 [P R7°8EE Podds AP3RER: 11 HhBRe " FOMLGE 1091

desiccant product wherein the film forming the cover for the

package is an open-cellé_d microporous film. The microporous film |
is formed by a process of sequential cold strétching and hot
stretching the film to :unpart the open-celled structure to the
" microporous f_ilm. ' | |
Other liquid absorbing and immobilizing packets are disclosed
' by U.s. Patent Numbers 4,748,069 and 4,749,600. The packaging for
'th-ese products "is a combination of starch paper and polyvinyl
acetate, which packaging dissoives in water.. See also ﬁ.é. Patent .
Number 4,853,266.

A numbei_: of absérbent packets have also been disclosed which
are ﬁti_lized for the shipping of hazardous liquids wherein the
packaging material for those prr..)ciiuc'ts. includes an absor};)ent
product. Howevér, the outside layer of the packaging for these
products is required to be impermeable to water vapor. See, for
example, U.S. Patent Number 4,9'69,750' and 4,927,010,

Finally, there have been a number of absorbent pad products

which are used with food products to absorb fluids from the food.




!4 The packaging material for these products is generally formed froma

“isandwi ch-type structure containing a I'i quid perneabl'e | ayer on one side, a

1iquid inpermeable |ayer on the opposite side and a fluid absorbent inner

1 ayer between the |iquid pernmeabl e and inperneable | ayers. See, for

exanple, U S. Patent Nunmber 4,756,939 and 4, 802,574. : Because the goal of
these products is to absorb liquid digcharge fromfood, l[iquid perneability
of the outside layer is critical to these products. Wile a nunber of these

product sriaé epatsieddiing MaleidEli Bex! tiiigipraddctst £ yaporallpefermed strtdh a
need for inproved absorbent products, especially absorbent packets for use
i n shi ppa ngand@niahAtypet structhive rcantednshgnt légatidy pelrmeatiliey lsivey ror he
container. It is critical that these absorbent packets be able to absorb

| arge queme i side, o ldgeidvdppermbable ataydr cmnehe i appositeesiide langlial
wat er, which may forminside of the absorbent packet, from perneating back
i nt o t hefbwid ogddiorpentyi tomeenidayen dediweieon, the ldguidorpermeahie tande
absorbent packets be able to maintain relative hunidité W thin a shipping
cont ai ne¥"BFmeYpLe favedds ofedi forr expmpileas V-6 Bakag smmb%rﬁ'dﬁ@:%ﬁj
tenperature. I'p addition_ it is ipportant that these absorbent products be
| ow costa'ﬁoﬂe@%@r%‘lmnﬁﬁaevﬁ?e.th C%?Jdm%@h?%eier? BebBj é6t B FrFerd

i nvention, to. brepare an ahsorbent packet .foor absorhi.ng water yapor. li.is a
fur ther D id” §R2ERREGe n F20m dpods o BETHERRIIGEY BhcEEE rottade
shi ppi ng LR & 16ES; LA 2 '£ne¥eSBEBaucts. - -

' While a number of these products are useful in absorbing
liquids and water vapor, there is still a need for improved
absorbent products, especially absorbent packets for use in
-shipping containers to maintain a constant relative humidity within .

' the container. It is critical that these absorbent packets be able
to absorb large quéntities of water vapor while at the same time
not permit liquid water, which may'form inside of the absorbent
packet, from permeating back into the surrounding environment. In
addition, it is iﬁportant that these absorbent packets_bé able to
maintain relativg humidity within a shipping container for long
periods of time regardless of changes in humidity and temperature.
In addition, it is important that these absorbent products be low
cost and easy to manufacture.

Accordingly it is the object of this invention'to preparé an
absorbent packet for absorbing water vapor. |
It is a further object of this invention to prepare an

absorbent packet for use in shipping contaihers which will absorb

water vapor, but not permit liquid water which may form inside the




wat er vapor, but not permit liquid water which may forminside the 5
-ﬂpacket from perneating out fromthe absorbent packet. It is a still further
‘'obj ect of this invention to prepare a | ow cost absorbent packet which is
conprised of- a nmulti-layered, |iquid inpernmeable packaging material with a
m croporous, gas perneable outer |layer and a gas perneable inner layer. It
Is a still further object of this invention to produce an absorbent packet
whi ch uses as the absorbing material & conbination of an alkaline earth

et al sabbodad FaRhhincaliaeh REOUNGH tid sl babiather object of

this invention to pr e an sor bent packet which not only absorbs water

vapor, but mairft aid1ss r&¢atl Ve fenedidngentt BENtRiShi RPEAEiERNESI Eeépa% kong
periods of time. These and ot her aspects of the invention will becone

appar ent 1ber deeae Skédtissht rpddietanhichoisacenpsidedabfoa ahlthelhgkkew,ng
detailed description, draw ngs and cl ai ns. The description provides a
sel ect edléganp eimpermasblecipackagfingheadeviiad tvoitiH | astmiadmwopgdmous\vertison.
(c) Summary of Invention In accordance with the present invention there is
pr ovi dedpermebdbdieh emtepndlegterf andabsgadiprrmesbde vaper fleyeyse in.a
shi ppi ng contai ner conpr,i sing ga) a gas perneable, liquid inperneable
packagi ng mat &ti dis aasdild) fawthssopbiert mfi &hiig ieyenkisadtei PRPAUCKe an
mul ti-Iayered : ] _ . . . . :

. absorbent packet which uses as the absorbing material a combination

of qh alkaline earth metal salt and a clay or starch product.

It is a stiil further object of this invention to produce an
absorbent packet which not oniy absorbs water vapor, but maintains
relative humidity within a shipping container for long periods of
time.

These and other aspects of the invention will become apparent
to those skilled in the art from a consideration of the foliqwing
detailed desCription, drawings and claims. The description
provides a selected example of construction of the device to
i_llustrate the invention.

(c¢) Summary of Inventibn_

In accordance with the present invention there is provided an
absorbent packet for absorbing water vapor for use in a shipping
container comprising

(a) a gas permeable, liquid impermeable packaging material,
and .'

(b) an absorbent material contained within the multi-layered

packaging material.

Preferably the absorbent material is a mixture of calcium
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lpackaging material. Preferably the absorbent material is a mixture of

3

“ical ci um 6 chloride and clay or starch. Preferably the packagi ng materi al
(s amlti-layer material conprised of (1) a mcroporous, gas perneable
film (2) a gas perneable, support film and (3) a binder to bind the

m croporous filmto the gas perneable film (d) Detailed Description of
the Preferred Enbodi nents Although the invention is adaptable to a w de
variety of uses, it is enbodied in ag absorbent packet for absorbing water
vapor | i S ADIJit CONRIdIe o SOTRLT PGS4Iy RYETBAbkEgidd Gititbrial is

I nper meabl e "packagl ng erial, which absorbs “wat er vapor but does not

per mit. | Guih MBf SFe i &be FBY1 f@ipHiddd Bt he packet from |eaking out of

‘the packaging naterial. Preferably the packaging material is a

nul ti-layered packemj nga Ni&rbpdrannpigaseperineabiecfbhoy ous, gas permeabl e

film a gas permeable support filmand a binder to bind the m croporous

filmto the gas pet2pabd egds | permieatsl ¢ heuppodgfadmfiand material is
formed, an absorbent material, preferably conprised of calciumchloride

‘and a clay or starth) prodbinderstonbisdutbe Bicweparruyefilnf tendheardas al

to forma packet and then the edges of the packet are seal ed to -produce the
absor bemermeaadete $R- a nul ti -1 ayered packaging material -i's used as
descri bed above,. the mc or fil [ % ef er abl ODeN: G ISI ed

microporous film tr &R
Ali_ihough the invention is adaptable to a wide variety of uses,

it is embodied in an absorbent packet for absorbing water vapor in
a shipping container c‘omprising a gas }_Sermeable ‘ .liquid impermeable
packaging material, which absorbs watér vapor but does not permit
liquid water which may form within the packet from leaking oﬁt of
 the packaging material. .Preferably the packaging material is a
multi-layered j__:ackaging material comprised of a microporous, gas
per;ﬁeab_le f:i.lm, a gas permeable ‘support film and a binder to bind
-'the__micropcréus_ £ilm to the gas perqleahle film. Once the packaging
fii;l material is formed, an absorbent material, -'p-‘re'ferahly
comprised of calcium chloride and a clay or starch proauct ¢ 1is
introduced between layers of the material to form a .packe‘.l: and then
the edges of ‘the packet are sealed to produce the absorbent packet.
When a multi-layered .packaging material is used as desc;’ibed

- above, the microporous film is preferably an .open-celled
micropor_:ous. film. Microporous films are generally classified in
two types: closed celled films ¢ wherein the pores of the film are
not interconnected, and open-celled film, wherein the pores are

essentially interconnected through tortuous paths which may extend




JJtwo types: closed celled filns, wherein the pores of the filmare not
dinterconnected, and open-celled film wherein the pores are essentially
tinterconnected through tortuous paths which may extend = 7 fromone
‘exterior surface or surface region to the opposite surface region. The
open-cel l ed m croporous filmof this invention may be forned by a nunber of
di fferent processes, including, for eéanple, cold stretching, i.e. cold
drawing the elastic filmuntil porous’surface regions or areas, which are
el ongat e GOTJF b¥te2D8rhQir fidLiihsigfabe Gedi@®in @oavhegoppbeteensabtaéel m -
Is stretched after formng at a higher tenperature to formthe m croporous
product , réfitbt hemrmeapengcel 1 b ahiGsdpormst fdélpobdushisl imuerdeionemayoheor
-a conbination thereof. In addition, other processes can be used, for

exanpl e, fémmed gy tshauhbem afidlifEerenibjproceagest incprdingseforhpEATPISY| t
in mcroporosity,” such as by subjecting it to a_|aser beam (as taught in

U S. Patewitd Netbetchi8h6,i649) cald ciraviagl thet iedmstie Likmfeptel Porous
enbodi ment, however, the mcroporous filmis a mcroporous pal ypropyl ene
sheet comzfagagregtensiox aaepdnavbich| pEe. elopgatgd masmak p?‘g%e e or
formng this fjilm _ a polypropyl.ene powder is m-xed with the calgiu
carbonat%ﬁ#???ﬁ&ngdcﬁnf-\MOFhdr@@PP&VnWhﬁﬁﬁ+?i5%%,gl chs §§r35F§§§i8%§8Fs
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a combination thereof. In addition, other processes can be used,

for example, forming the film and then subjecting it to processes
which result in-micrbpofosity, such as by subjecting it to a lasg::
beam .(as taught in vu.S. Patent Number 4.,856,649)' or chemical
action. |

In a preferred embodiment, however, the.microporous film is a
microporous poiypropylene sheet containing a calcium carbonate
filler. In the  preferred process for forming this film, a
polypropylene powder is mixed with the calcium carbonate filler
along' with cérta:_i.n additives, such as plastici'zers and
antioxidants. The polypropylene. powder preferably compfises about ‘
30-50% of the mixture by weight with the calcium carbonate
.compri'sing preferably about 70-50%, and the additives, preferably
about 1-5%. The polypropylene powder mixture is then extruded
using conventional extruding procedures at a temperature of about
200°C - 300°C to form pellets which are then subjected to a film
extrusion procedure at a temperature of about 200°C - 300°C to form

a base sheet. This sheet is then stretched in both a longitudinal
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1

using conventional extruding procedures at a tenperature of about 200[erf]C -
- 300[err]Cto formpellets which are then subjected to a film extrusion

. procedure at a tenperature of about 200[err]C - 300[err]C to forma base
" sheet. This sheet is then stretched in both a | ongitudinal 8 direction

~ Cont ai nFRBSER

and a transverse direction to formthe m croporous pol ypropyl ene sheet.

The cal cium carbonate filler within the pol ypropyl ene sheet assists in the

formati on of these m cropores by partq ally filling the pores during the

formati @irpeeiens. and Aasubsimédrde paftéotici the £oiki Whe amthoraperoasai ns

in the filmafter stretching, conprising as nuch as about 70% of the film

by wei ghtlyp¥bpylkhekredsetaf tMhef idabdianf raamtadaite 0£Qlleo GiiZthimm &he

preferably from0.02 to 0.15 nm The mcropores are preferably about 1

m cron PalyprepyIkoepskéet rassimtsec i stifeofopmatiiioni of) tdfesehimicridpanes by

di sclosed in Nago, et al. "Structure of M croporous Polypropyl ene Sheets

Cont ai nPA§t&a&tYerfiliFing ekhe mieﬁmdtml%ptge(j fogmaRdionsc PEREESSYo| . M5,

pp. 1527-1535 19?2) angd Nakanura, et al. "M croporous Pol yptop kene, heet s
8hr POFLRPBr ©f $B8 RELCHIM GAFDMATR) | JRRALRE | éﬁcé, eydilmg

. 143-150 (1993).,Th ble fil m whi f h . f
Phe o o EPPEGSREREPBLAGer BUMBELRLGR roF M (37 ABARtboTOF oRhr Ao FoHaRy
O et ini | et " . .
Gos porkBaghe? Tabd CaloRREER b, FhofPESR, POTELOR ARARKOYZ01 LY, B9 S ! o
: ; figi ' i
(1 m 1 ooRa" RGP £aBL0 £UE 0280 L6 E0ls B, i e
pol yest gpo@Bidi0hmiBPONPRAPK iSRS The preferred process for production of

this film is disclosed in Nago, et al. "Structure of Microporous

Polypropylene Sheets Containing CaCO; Filler®, Journal of A lied _

Polymer Science, Vol. 45, pp; 1527-1535 (1992) and Nakamura, et al.

' »Microporous Polypropylene Sheets Containing CaCO; Filler", Journal

of Applied Polymer Science, Vol. 49, pp. 143-150 (1993).

The gas permeable film which forms the second layer of the
pi‘efér::.'ed multi-layered packaging material can be prepared from any
conventional olefinic plastic film, paper sheet or nonwoven cloth
which is gas permeable. It is critical that this film be both gas
permeable and water impermeable and have sufficient strength to
sﬁpport the microporous film layer. Preferably, this gas permeable
film is produced from non-woven polyester and/or polypropylene
fibers formed into a non-woven cloth. This gas permeable film is
preferably é dry-typé + wet-type or spun-bond, non-woven cloth, idith
the more preferred material being manufactured by Takuso under the
name GDT-2 or TYVEK® manufactured by DuPont. This film preferably

' weighs between about 10 and 400 g/m?, preferably between 20 and 200




{fibers formed into a non-woven ctoth. This gas perneable filmis

ipreferably a dry-type, wet-type or spun-bond, non-woven cloth, with the
inore preferred material being manufactured by Takuso under the name GDT-2
“or "TYVEK[ err] manufactured by DuPont. This film preferably wei ghs between

about 10 and 400 g/nferr], preferably. between 20 andf200 ‘9 g/nerr], has

a porosity in Qurley seconds from aboutg 2 to about 50 seconds and a

t hi ckness from about 0.05 to about 0.2 nm In order to provide additional"
strengt h/i®f hhe pagia@sigyTHEireréGatleyt ee®Nds0 fidmmbate Duts adbgethso,
preferably by an adhesive. Any conventional adhesive is acceptable which
does nosecohndsf ene wi tthitkeegasfpemnabdmnt i Q¢ \0ofta boudm@e?i tie.fi | m Thus,
it is critical that the adhesive | ayer between these two | ayers not be
applied too imi cifdenrtoopsovide mgdsitipnahe stmengéd (ﬁoréitgﬁ%r pafkagdngwo -
filme so as to_prevent the.passage of water vapor through both |ayers.
Accor di Rgterigdef cthass twe Adhmsi eeendosndaltqaethedoge PAshSiANY haY | aper s
in a disconnected oqr .di scontinuous pattern wherein the_areas gf adhesi ve
“mat er i aPIRREIYEar AV CHpVRBHLEBAL cAOhFELE Y2 de ¥highyAegs nek
structure_ or .a_regular dot structur . di sc ed, for exanml, In .S
Pat ent NBEEXIfZS g’%§% thS, g&faﬁﬁf-’@?gl&ffrb%-ﬁ% SETECE S .f/‘ig‘é UFHLHSZed,
wherein:the_o n A | t |l CLONS
o about-taCh SESEEBaE iRt VAR oo TFE ddverethaBh LhOLL MM b aviEd kBN

bl aced gt uggn jhe oy BhicKifepel Boble €0l i ADUle Lylisaian oen it o1

and separ at rom each ot y about m crons. Preferably at |east

about 4@fpeentwel €8s fddMas to prevent the passage of water vapor
' through both.layers. Accordingly, preferably the adhesive material
is placed between the layers in a disconﬁected or discontinuous
pattern wherein the areas of adhesive material are separated by
' nbn-clo.ated areas, for example, in a grid-like structure or a
-regular dot structure as disclosed, fof example, in U.S. Patent No.
4,725,465. For example, ‘a mesh-like structure may be utilized,
- wherein the open space between the mesh is at least from about .05
microns to about 3 microns. Alternatively, individual dots of
adhesive can be placed bétween the 1ayefs, wherein the dots are
about 1 micron in diameter and separated from each othef by about
1 to 5 microns. Preferably at least about 40 percent of each film
remains uncovered by the adhesive. In a preferred embodiment the
adhesive material is a polyurethane prepolymer solution
manufactured under the name Unoflex J-3, by Sanyo Chemical
Industries, Ltd.
The overall thickness of ﬁhe preferred multi-layered packaging

material is about 0.1 to about 1.0 mm., preferably about 0.1 to




“iremai ns uncovered by the adhesive. I'n a preferred enbodi nent the adhesive
tmaterial is a polyurethane prepolyner sol uti on manuf actured under the
iname -Unof | ex J-3, by Sanyo Chemical |ndustries, Ltd. The overall thickness
‘of the preferred multi-Ilayered packaging material is about 0.1 to about 1.0
mm, preferably about 0.1 to 10 about 0.3 mm The -absorbent materi al
which is introduced into the absorbent packet can be any absorbing materi al
wi th an enhanced capacity to absorb wat@ér vapor and which is al so

relati vedpoh®W LB mmst. Preferably, the material should be able to absorb
an anount of water up to at |east about 50% of the dry weight of the

absor bent nat®héaibsodentpmeftenried which Hisngnikueduced Iow theahissnbetitgh
absorbing capacity for water vapor in anbient air conditions over |on :
peri ods pickebecafhbet gnesabsoriving pateninhteithlan (gnhanced FeRRIEY ﬂa ude

t hose conmmonly utilized in water absorbjng roduc&s .such as an,

al kal i - n@bwr%mw@rw ¥eponr agd Ahdah s néf%? Ed ﬁitaveim tBF Ao RRE-

AR R TG R N M e A
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o0 AELATL”, UREEISE bl BakibiE) dnciaal St maafl
1to 1. absorbing capacity for water vapor in ambient ai;' conditions over
long periods of ti.me; ‘The types of absorption materials that can
be useci include those commonly utilized in water abéorbing
products, such as an alkali-metal polyacrylate or an alkaline-metal
partial salt of a cross linked poiy (propenoic acid), gﬁch as a
sodium or potassium poiyacrylaté or a parti.al sodi.ﬁm salt of poly
(propenoic acid). Alterpatively, ?.nd éreferably, the absorption
mate'r;i.'ﬂal is a combination of an inorganic alkaline earth salt, such
as calcium chloride mixed with'a clay or starch product. The
calcium chloride is mixed with the clay or starch at a ratio from
about 1 to 9 to about 3 to 7 and ‘preferably from about 1 to 4 to
about 1 ﬁo 1.
| The clay mineral that may Be used as an element' of the
absorbent product is preferably a smectite~type clay, especially an
alkaline earth smectite such as calcium smectite, with a water
uptake capacity (in terms of the dried smectite with a residual
water content of about 6 weight percent) of at least about 50%,

preferably about 60 to 130%, more preferably about 90 to 120%.

Alternatively, the smectite may be a sodium alkaline smectite
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The clay ‘mneral that may be used as an el enent of the absorbent product i’s:
Ypreferably a snmectite-type clay, especially an alkaline earth snectite such
|as cal ciumsnectite, with a water uptake capacity (in terns of the dried
‘smectite with a residual water content of about 6 wei ght percent) of at

| east about 50% preferably about 60 to 130% -nore preferably about 90 to
120% Alternatively, the snmectite may,be a sodium al kaline snmectite

cont ai ni ng predom nantly sodiumions as the replaceabl e ¢ations and

exhi bi tiHgt 21 MRhE " prEd G HANRC sbHiGh Bénd @@Sthabpepl ff¥alile idatd anes addal
wat er content of a%out 6 wei ght percent). Alternatively, a vermculite or
filler smhebidinguahwasenoagtbkbecappepey ofil atoleasteabonteb0bgwibhng
-materials can be used to replace a portion of the clay material. If instead
a st ar che ptddattwatensashteartefofr abbyuti 6 veighpgietaedt)ar cAliernagively,
absorption capacity of about 10-12 ms of water per gram of starch
nateri ak.vérmicubbte omtflildr materpelasucht as cwoed ddiast [PRP&Fe Bl or
:Veendam Holland. In the process for the preparation of_ this absaqrbent
: packet , other mater |ahaorhing metesiadgnran ﬁRk@@ﬂn&%’é}%@?‘é‘? g Poxtign of
formed. In the formation of this gas perneable, |iquid inperneable

nul ti - eereleBarrbgrd@lnaterial, the microporous film preferably a

| %2;2?2&"33 5 : ﬁé@%ﬁa@ﬁ%@ﬁéﬁ fbas iR i;?ilfﬁﬁe%?ﬁ&:éﬁﬁ%%?%@&%ﬁ :
, : N St
Aopl 1 ock Borghor B B b ORE cafedty; 08 SoRt A2 g Flof e Ber”

m cropogous Bl YRLORH! GEeSSE! | BrREBRALE nbB8rial is a potato starch

produced by Avebe in Veendam, Holland.

K
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In the process for the preparation of this absorbent packet,

the multi-layered, gas permeable packa_.ging' material is first
 formed. In the formation qf' this gas perx'neaﬁl-e_, liquid impermeable
multi—lajered paqkq'ging material, the microporous film,' ﬁrgfefably
a microporous polypropylene sheet material -containing éalcium
carbonate, is prep‘aré_d. using the process as disclosed in Nago . et
al. "Structure of Microporous Polypropylene Sheets Containing CaCo,
Filler", Journal of Applied Polymer Science, Vol. 45, pp. 1527-1535
(1992) . Once this microporous polypropylene sheet is prepared, the
gas permeable film of the type previously diséussed is then
prepared. The microporous film is then bouhd to the gas permeable
film by use of the adhesive material previously discussed. The
adhesive should be applied so as to leave a significant portion of
the surface of the composite film uncovered, thus allowing water
vapor to pass through both layers. Preferably the gas permeable,

microporous film is formed as the inner layer of the composite




{gas permeable filmof the type previously discussed is then prepared. The

tmcroporous filmis then bound to the gas perneable filmby use of the '
i adhesive material previously discussed. The adhesive shoul d be applied so
as to leave a significant portion of the surface of the conposite film
uncovered, thus allow ng water vapor to pass through both |ayers. .
Preferably the gas perneable, mcroporbgs filmis forned as the inner |ayer
of the conposite 12 packaging material and the support filmfornms the

outer | P&ekag&nbh%amgsy bAdMeher sabpoHCeilh Neome tthd ayeteat Dagkagbng
materi a Is fornmed, a continuous agsorbent packet form ng procedure is
preferabhy coamghositecmatelte¢adbsorbent material is placed between two sheets
- of the gas perneable, nulti-layered packagi ng material and the edges of the
sheets are seaked, theef mabblyldyerwht packhging Alaternmiali véky, farmedgl ea
sheet of the conposite, gas perneable, liquid inperneable sheet is produced
and ‘i s Eoh#iéduouer ahrsarbealti patcket forwipgrpreocedwie the pbeteirbiy nasedi al
into the packet. The remaining edges of the sheet are seal ed, Ereferably
heat sewheseinothscapsarbert tnaterisadr Bsnplaged hefiveem&vwanshaetss of hehe

absorbent material utilized iin the _absorbent packet, varies W%;h he nesd of
t he mangf8cPgr@cabls, audiirdaverednpagkagthy drtsiisdh mnd |t .g‘i&!?ﬁ °
pr oduct

DL odct 2N ReeRaeSHecdo el ConALIR St SGst, 00y 500, Siammnolatle,
procuice a0 SR BERLL PR A Mo Red U8 SRR, 1OgERCLRbAImIRETL
sheet is produced and is folded over on itself after incorporation
of thé absorbent material into the packet. The remaining edges of
the sheet are sealed, preferably:heat sealed, to encapsulate the
-ébsorbent material. The amount of the absorbent material utilized
" in the absorbent packet varies with the need of the manufacturer.
For example, in oné_prefer:ed embodiment, a useful product cén be
produced:that contains at least about 500 grams of the absorbent
materiai in a bag which is about 5-3/4 inches by 10-1/4 inchgs to
produce an absorbent packet which is quite effective iﬂ ébsorbing
water vapor in é shipping container to preserve relative humidity
without releasing liquid water back into the surrounding

environment.

(e) Examples

Example 1.
A multi-layered film comprised of a microporous film, a gas
permeable, support film and a binder to bind the microporous film

to the gas permeable film was formed. The microporous film was a

e Ll T N L e PRRGRSS



:_ wi t hout rel easi n'g'l i'du_i d water back into the sufrroundi ng envi r onnent . (e)
‘iEx‘arrpI es Exanple 1. A nmulti-layered filmconprised of a mcroporous film a
igas perneable, support filmand a binder .to bind the mcroporous filmto

‘the gas perneable filmwas fornmed. The nicroporous filmwas a 13
m cr opor ous pol ypropyl ene sheet- forned using a cal ci um carbonate filler
according to the process described in Nago, et al. "Structure of

M cr opor ous Pol ypropyl ene Sheets Cont didning CaCQ err] Filler", Journal of
Appl i ed nBa o rdo gpekypidpyledle, sheetlZ27meu3 nsihe92) .calllve igm scasvoremind e
filmwas GDT-2 produced by Takuso. This nultilayered filmwas forned into
a packetfiddrmi manpradingbs bobebhe miradess coescirdbrd aini xNage: ofebembnite
clay and calciumchloride at a ratio_of 4 to 1. The packet whose di nensions
were 5- 'fiwugicies of MicroporaemePodNBIRRYERNEoFheieted Gkrl ORI gFales of
the bentonite clay/cal ciumchloride fornulatjon was placed withjn an 8 '
cubi ¢ f ot igntaidournad gf (AppklefePRLNTEF (SCHRNE0 VS AerdPBRr 271535

t enper at ur f 25C. for about 26 days. The maxi mum absorption capacity of
the pro 's tested and showed an absorption capacity of 72.50% In

addition, aftgr.the ;ﬁ%ﬁégg@.{%ﬂftﬁast _Sz\é\ﬁg?agcg&i g§?&%k9‘{5€any .fgi ase

cY ‘The qga :
of liquid noi'stur % he"surroundi ONNEN romthe absorbent

Eggﬁetc ﬁu;iggmfé&%d Fiq ' Qhs! FOARIE 1Y BalketbbABiRINGEL IBLELBENE
material comprising a mixture of bentonite clay and calcium
chloride at a ratio of 4 to 1. The packet whose dimensions were 5-
3/4 inches by 10-1/4 inches and which céntained about 500 grams of
the bentonite élay/calciuﬁ chloride formulation was placed within
an 8 cﬁbic foot container at a relative humidity of 80% and held at

~ a temperature of 25°C. for about 26 days. The max:unum absorption
capacity of the product was tesfed and showed an abéorption
capacity of 72.50%. 1In addition, after the test was complete,
there was no evidence of any release of liquid moisture back into
the surrounding environment from the absorbent packet. " The packet
did not transfer liquid or saline to other materials upon contact.
Example 2. |
An additional example was run on a product similar to the
product of Example 1 under the same conditions as in Example 1.
The absorption capacity of this product was 66.13%. No discharge
of liquid water from the absorbent product was noted. The packet
'did not.transfer liquid or saline to other materials upon contact.

Example 3.

An example was run on a product similar to the product of




| Exanpi & 27 “An ddditional exanple was run on a product similar to the

| product of Exanple 1 under the sanme conditions as in Exanple 1. The .
t absorption capacity of this product was 66.13% No discharge of liquid
-water fromthe absorbent product was noted. The packet did not transfer

liquid or saline to other materials upon contact. Exanple 3. An exanpl e was

run on a product- sinmilar to the product of 14 Exanple 1, except the
ratio of the bentonite clay to the cal& umchloride in the absorbent

mat er i alp 1% tD, Zexcept | thOthfdic @FditheobeneBnetéhelapneoashenchiaiphe 1.

The maxi num absorption capacity of this sanple was 108. 15% Again, no
di schar ghlefridejuiich waher dbsurnbelne ahstehierlt paskel was kot ed AllThethaeket

did not transfer liquid or saline to other materials upon contact. Exanple

4. An. examdlidivrs mererthe mageues snnixample l.he Theotazimpm Bhgeppiion

except the ratio-of the bentonite clay

mat er i alcapes iddf @ft &bisosample Aas d0helStondgribnsnactisahrrammd ddguid -
Exampl e 1. The abso%Etion capacity of this sar‘r}gl e was_136. 62% I\Qal scharge
of |iquW@tRs eFremokhenabserbeptnpPagketiyvaswastadt ed.Thmepﬁée%t 4t Nt
transfer liqu d qr, saljne to_qQther nmaterials upon contact. anpl e 5.
(conpar ité:ﬁﬁ‘)%tgﬁri: g‘r%dscﬂf Eaddngate pother rf‘?cf‘ecfﬁag'ss &Pﬁf‘ecf?f’%ﬁg‘ *pr oduct

‘MBD-99[ err], ﬁ;{aa%glaé:tﬂr ed by Australian \_/\ﬁrehouse Sol utions un-der t he

An example was run on a product similar to the product of
Example 1 except the ratio of the bentonite clay to .célcium
‘chloride in the absorbent material was adjusfed to 1:1. All other
conditions were the same .as iﬁ Ex_a.mple 1. The absorption capacity
of this sample was 136.62%. No discharge of liquid water from the
' a'bsorbent' product was noted. The pdcket did not transfer liquid or
saline to other materials upon contact .

Example 5. (compariéon) |

- A comparison test was perforined on a sample of the product
MBD-999, maﬁufactured by Australian Warehouse Solutions under the
same conditions as in Example 1; The aﬁsorption capacity of this
product was 47.97%. After the test was run, the product was damp
to the touch and would transfer water or saline back to the
environment.

Example 6. (comparison)

A comparison test was performed on a sample of the product
Super-0-Sec®, manufactured in F;ance by Sodepac under the same
conditions as ln Example 1. The absorption capacity of this

product was 53.48%. After the test was run, the product was damp

to calciumchloride in the_absorbent



‘|same conditions as in Exanple 1.. The absorption capacity of this product

“lwas 47.97% After the test was run, the product was danp to the touch and
moul d transfer water or saline back to the environnent. Exanple 6.
(conparison) A conparison test was perfornmed on a sanple of the product
Super-O Sec[err], manufactured in France by Sodepac under the sane
conditions as in Exanple 1. The absorption capacity of this product was

53. 48%

After the test was run, the préBuct was danp 15 to the touch and

woul d t ragsfiafe Web@Ehoramdl wBa1Aaccane feflre wrbdrr oaneral ibeanipdek 7to the
(conparison) A conparison test was perfornmed on a sanple of the product
Dri - Bag[ @avlrofmentact ured by Anders Bendt of Denmark under the sane
conditions as in Exanple 1. The absorption capacity of this product Was

47. 49%

Af t erExamplles? . wagcomparisenpr oduct was darrp t'o the touch and woul d

transfer water or' saline back to the enviraonnent. (com]::) ri son)
A conpari son Resempagisenf destd was Perdipgmed oPn5|aI |WE{}@ %t%ti“?lea
WR. G ace/Davison, under the conditions as c(g%)rv\gge test

was run Pél-"&@gﬁay@amﬁéc§ﬂ§6¢pl’¥oﬁ“éﬁﬁéc?i"ﬂ}d*of°f h@

€ 3§2850,

After the test ,was run, ,the uct _was danp_to. the: touch an
t ransf ercﬂﬁ@éFlSPssa?ff nénb ;ge[ hie en\/‘!lq'f%nﬁlé ption capacgti'yo"gfj this

product was 47.49%. After the test was run, the p_roduct was damp
to the touch and would transfer water or saline back to- the .
environment. -

Example 8. (comparison)

A comparison test was performed on a sample of silica gel

obtained from W.R. Grace/Davison, under the conditions. as in

| -Ei:ample 1 exéept the test was run for 14 days. The absorption

capacity of the silica gel was 39.52%. After the test was run, the

product was damp to the touch and would transfer water or saline

 back to the environment.

In addition to the higher absorption capacity of the products

produc;ed according to the instant invention, the products were

physically examined to determine if any liéuid water would escape

from the product. There was no discernible evidence of any liquid

'wate_r even after 26 aays on Examples 1, 2, 3 and 4. In contrast,

liquid water discharge was noted in Example_s 5, 6, 7 and 8.




In addition to the higher absorption capacity of the products produced
‘taccording-to the instant-.invention, the products were physically exam ned
ito determine if any liquid water woul d escape fromthe product. There was
"no discernible evidence of any liquid water even after. 26 days on Exanpl es

1, 2, 3 and 4. In contrast, liquid water discharge was-noted in Exanples 5,
6, 7 and 8. - 16 (f) dains 1. An_absor bent packet for absorbing water -
vapor in a container conprising (a) a gas per neabl e, wat er i nperneabl e

packagi ng mat eri al(£)an@léfms an absorbent nmaterial contained within the gas
pernmeabl e |iquid inpernmeable packaging material. 2.  An absorbent packet
for absorbi n§-wat &n \alprarhenta pasket nderc@dhadmiing (Wrtera RRCOHeineadl e,
wat er i nperneabl e packaging naterial conprising a mcroporous, gas

per neabFeNFRLRAPT aCHRBTHEER%abl e support filmand a binder that binds the

m croporous filmto the gas perneabl e support film and (b) an apsor bent
material cont@i ned ﬂ?ﬁhf%rﬁﬁgbgﬁs R EfrW%ﬂQﬁeiPﬁé#?ﬁ%&ﬂemﬁg%ﬁﬁﬁ}ng
material . ,3. The absorbent packet of Claim 2 wherein the mcroporous film
s a no?i’-lgvoven pol yet hyl ene or pol ypropyl ene film 4. The absor bent

bac lr(gf:)o?](c)ug f‘ila ?‘mzaﬂ’“%?éfbéﬁl? e 98e fediddl Wi 31 nORER SSL' §8rmeable

liquid impermeable packaging material.

'2. An absorbent packet for absorbing water vapor in a
container comprising

(a) a gas permeable, water impermeable'packaging material
comprising a microporous, gas ﬁe_rmeable film, a gas pe;‘meable
support film and a binder fhat 5inds the microporous f£ilm to the
gas permeable support film;-and

(b) an absorbent material contained withih the gas permeable,
water impermeable packaging material.

3. The ahso:bept packet of Claim 2 wherein the-microporous
film is a non-woven polyéthyléne or polypropylene film.

4. The absorbént packet ofﬂclaim_2 wherein the microporous
film is an open celled microporous f£ilm.

5.  The absérbent packet of Claim 2 wherein the microporous
film is a microporous polypropylene film containing calcium
carbonate.

6. The absorbent packet of Claim 5 whe:ein'thg microporous
film contains at least about 30%.calcium carbonate.
7. The absorbent packet of Claim 2 wherein the microporous

film is formed from approximately 30 to 50% polypropylene powder,

* [ L M s *
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1'5. " The absorbent packet of Claim2 wherein the mcroporous filmis a
T m croporous polypropylene film containing cal cium carbonate. 6. The

absorbent packet of Claim5 wherein the microporous filmcontains at |east

“about 30% cal ci um carbonate. 7. The absorbent packet of C aim 2 wherein

the mcroporous filmis formed from approximately 30 to 50% pol ypropyl ene
powder , 17 approxi mately 70 to 50% q&l ci um carbonate and approxi.mately 1
to 5% addi-tives. 8. The absorbent packet of Caim1l wherein the absorbent
mat er i ahppsoRinatbilgard oto G0 ¥ alaliditmcbhpboiet@thd bpproRimatdhe hhzosient
packet of Claim2 wherein the absorbent material is a conbination of

cal ci unad@iibivede.and clay. 10. The absorbent packet of C aim 8 wherein the
percentage of the calciumchloride is fromabout 20 to about 80%* 11. The
absor bent paBket BheCabsorbemierrickethecobellbmimafjewbbrehn &hecialpsosbeoti de
is fromabout 20 to about ,80% 12. The_absorbent packet of Caim 1l wherein
the absBrbertatmier parombinatdepi rét Fahchin cehkoride mnst id@yand starch. 13.

The absorben acket of Claim2 wherein the apsorbent material is a
" conbi nati on fpcaégFu émﬁaqqﬁaQﬁé%%ﬁeﬁéﬁFlﬂkﬁ £TWBeEBéBrBéﬁtﬁ&§969?Wﬁ
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Wherein the ghay &ﬁeQabsorbent packet of Claim 8 wherein the percentage of
the céicium chloride is from about 20 to about 80%.
11. The absorbent packet of Claim 9 wherein the percentage of
the calcium chloride is from about 26 to about 80%.
12. The absorbent packet of Claim 1 wherein the absorbent
material is a combination of calcium chloride and starch.
13. The absorberit packet of Claim 2 wherein the absorbent
" material is a combination of calcium chloride and starch.
14, The- absorbent packet of Claim 8 wherein the clay is a
sméctite-type clay;with a water uptake capacity of at least abouf
50%. | o
15. The_absorbent packet of Claim 9 wherein the clay is a
smectite-type clay with a water uptake capacity of at leést about
 50%. | | | |
16. The absorbent packet of Claim 1 wherein the binder is
secured to the microporous film and the gas permeable film in a
regular pattern.
17. The absorbent packet of Claim 1 where the gas permeable,
water impermeable packaging material includes a micfoporous film

. ¢omp:ised of a non-woven polyethylene or polypropylene film.
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‘fsmectite-type clay with a water uptake capacity of at |east about 50% 16.
“iThe absorbent packet of Caim1l wherein the binder is secured to the '
im croporous filmand the gas perneable filmin a regular pattern. 17. The
absorbent packet of Caim1l where the gas perneabl e, water inperneable
packagi ng material incl udeg»"a m croporous filmconprised of a non-woven
pol yet hyl ene or pol ypropylene film 188 18. The absorbent package of
Claim 17 wherein the mcroporous filmis forned from approximtely 30 to
about 50% pol ¥§¢ opPhe redbsprleart, paphageiofCéhym7l7 mhea®in 4hs BicEePoroatse,
approximately 1 to 5% additives. 19. The absorbent packet of Claim17 :
wher ei n £htmabsorfieamednfiron @iprrorimatedywidOhite Ehowfasd pEr reANPE opydeng
‘i nper neabl e ;packagi ng material is a_ combination of calciumchloride and
clay. 20ROVHRT atRRRPHEHMA N7 OokoCP 8F Fals il FAFROPRE S a APR IO IR &l di um
chloride to gl ay '|s.at |least about 1:4.

to 5% additives.

19. The absorbent packet of Claim 17 wherein the absorbent
material contained within the gas permeable liquid impermeable
packaging material is a combination of calcium chloride and clay.

20. The absorbent packet of Claim 19 wherein the ratio of the

calcium chloride to clay is at least about 1:4.
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