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(57) ABSTRACT 

A method and means for enhancing the inner environment of 
a package containing perishable merchandise include taking 
a closable package containing perishable merchandise and 
placing in the package a multi-layered sheet including a 
plurality of layers comprised of moisture absorbing materi 
als to absorb any residual moisture emanating from the 
perishable merchandise. The multi-layered sheet includes a 
quantity of C02 generating material incorporated therein. 
The C02 generating material is exposable to humidity and 
any residual moisture Within the package and any moisture 
absorbing material to alloW the C02 generating material to 
emit an atmosphere of C02 Within the package from expo 
sure to moisture Within the air in the package, and to absorb 
any residual moisture in the package. 
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CO2 GENERATING ABSORBENT PADS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/477,108, ?led on Jun. 9, 2003. 

BACKGROUND OF THE INVENTION 

[0002] Preservation of perishable package goods by the 
presence of C02 Within the package is a recognized bene? 
cial phenomenon. Issues With cost, consumer acceptance, 
and ?uid absorbency as Well as the design criteria to keep the 
raW materials from direct contact With the perishable prod 
ucts had diminished their commercial acceptance. Placing 
some sort of a C02 generating means Within the package has 
also been recogniZed, but is a less than perfected art. As 
indicated, ?uid Within the package from the perishable 
product can be a complicating factor. 

[0003] It is therefore a principal object of this invention to 
provide a C02 generating means for inclusion in a package 
of perishable goods that is inexpensively produced, effective 
as a C02 generator, and Which Will also deal With the matter 
of residual liquid in the package from the perishable goods. 

[0004] These and other objects Will be apparent to those 
skilled in the art. 

SUMMARY OF THE INVENTION 

[0005] A method and means for enhancing the inner 
environment of a package containing perishable merchan 
dise include taking a closable package containing perishable 
merchandise and placing in the package a multi-layered 
sheet including a plurality of layers comprised of moisture 
absorbing materials to absorb any residual moisture ema 
nating from the perishable merchandise. The multi-layered 
sheet includes a quantity of C02 generating material incor 
porated therein. The C02 generating material is exposable to 
humidity and any residual moisture Within the package and 
any moisture absorbing material to alloW the C02 generating 
material to emit an atmosphere of C02 Within the package 
from exposure to moisture Within the air in the package, and 
to absorb any residual moisture in the package. 

DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 is a perspective vieW of a package contain 
ing perishable merchandise and an absorbent pad according 
to the present invention; and 

[0007] FIG. 2 is a partial cross sectional vieW of the 
absorbent pad according to the present invention taken along 
line 2-2 of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0008] This invention describes a method of enhancing the 
inner environment of a package containing perishable mer 
chandise comprising: 

[0009] l. A closable package containing perishable mer 
chandise; 

[0010] 2. a multi-layered sheet including a plurality of 
layers comprised of moisture absorbing materials 
(examples of Which Would be airlaid pads or non 
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Woven pads) designed to absorb excess moisture ema 
nating from the perishable merchandise; and 

[0011] 3. a quantity of CO2 generating material placed 
Within the multilayer sheet such that it is exposed to the 
ambient humidity contained or absorbed into the sheet 
but not in direct contact With the perishable merchan 
dise Which alloWs the CO2 generating material to 
modify the atmosphere Within the package. 

[0012] This invention offers a cost effective, absorbent 
product to the market and to consumers that have already 
accepted the concept of an absorbent pad in some perishable 
applications. 
[0013] As used herein the term “perishable merchandise” 
includes but is not limited to such merchandise as agricul 
tural/horticultural products, meat, ?sh, vegetable, fruit, 
?oWer, ornamental plant, or the like. 

Non-Woven Absorbent Pads: 

[0014] The composition of matter, method of manufac 
ture, and performance characteristics of airlaid and non 
Woven absorbent pads comprised of either cellulosic or 
polymeric ?bers for use as moisture absorbing materials are 
all Well documented in the literature. As used herein the term 
“non-Woven” or “Web,” as examples of moisture absorbing 
materials, means a Web having a structure of individual 
?bers or threads Which are interlaid, but not in an identi?able 
manner as in a knitted fabric. Non-Woven fabrics or Webs 

have been formed from many processes, for example: melt 
bloWing processes, spunbonding processes, and bonded 
carded Web processes. Other forms of moisture absorbing 
materials include recycled paper soaker pads(crepe paper, 
for example), or the like. 

[0015] The basis Weight of non-Woven fabrics is usually 
expressed in ounces of material per square yard (osy) or 
grams per square meter (gsm) and the ?ber diameters useful 
are usually expressed in microns. (Note that to convert from 
osy to gsm, multiply osy by 33.91). “Airlaying” is a Well 
knoWn process by Which a ?brous non-Woven layer can be 
formed. In the airlaying process, bundles of small ?bers 
having typical lengths ranging from about 3 to about 19 
millimeters (mm) are separated and entrained in an air 
supply and then deposited onto a forming screen, usually 
With the assistance of a vacuum supply. The randomly 
deposited ?bers are then bonded to one another using, for 
example, hot air or a spray adhesive. Airlaying is taught in, 
for example, US. Pat. No. 4,640,810 to Laursen et al. 

[0016] For example, the strata of the absorbent pad of the 
present invention may be formed as an airlaid Web, as 
described in greater detail beloW. As is Well knoWn in the art, 
cellulose ?bers are typically utiliZed in the form of ?brous 
Webs, Which are manufactured by conventional Wet-laid 
techniques. The ?brous Webs are then used in air-laid 
systems to form absorbent structures used as a component of 
absorbent products. The absorbent structures may vary con 
siderably in Weight, density, and composition, depending 
upon the properties required for a particular type of absor 
bent product. For example, additive materials may be added 
to the structure, and various synthetic or modi?ed cellulose 
?bers may be combined With the cellulose ?bers in order to 
achieve a desired characteristic. 

[0017] An airlaid Web is typically prepared by disintegrat 
ing or ?beriZing a cellulose pulp sheet or sheets, typically by 
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hammermill, to provide individualized ?bers. The individu 
aliZed ?bers are then air conveyed to forming heads on an 
airlaid Web forming machine. Examples of several airlaid 
Web forming machines are described in detail in U.S. Pat. 
No. 5,527,171. The forming heads may include rotating or 
agitated drums Which serve to maintain ?ber separation until 
the ?bers are pulled by a vacuum onto a foraminous con 
densing drum or foraminous forming conveyor (or forming 
Wire). Other ?bers, such as a synthetic thermoplastic ?ber, 
may also be introduced to the forming head through a ?ber 
dosing system Which includes a ?ber opener, a dosing unit 
and an air conveyor. Where tWo de?ned strata are desired, 
such as a ?uff pulp distribution stratum and a synthetic ?ber 
acquisition stratum, tWo separate forming heads may be 
used for each type of ?ber. 

[0018] After the ?bers are airlaid the resulting structure is 
densi?ed and the ?bers are bonded together. Typically a 
calender is used to densify the resulting structure. Compac 
tion may also occur before all of the strata have been airlaid. 
In an air-laid process, after the ?bers are condensed into a 
Web, the ?brous Web often lacks any signi?cant structural 
integrity. Often, sheets of tissue are used on the top and 
bottom of the Web to provide additional support to the Web. 
Other means of stabiliZing an air-laid Web include thermal 
bonding by including specially treated synthetic ?bers Which 
melt upon heating and solidify upon cooling to bond With the 
cellulose ?bers and promote retention of a desired shape. 
The use of latex binders Within and on the surface of ?brous 
Webs also have been proposed as a means to provide 
structural integrity to ?brous Webs. 

Fibers: 

[0019] Suitable ?bers for use in the present invention 
include cellulosic or synthetic ?bers, and non-Woven absor 
bent pads formed therefrom. Other natural ?bers for use in 
the present invention include chopped silk ?bers, Wood pulp 
?bers, bagasse, hemp, jute, rice, Wheat, bamboo, corn, sisal, 
cotton, ?ax, kenaf, peat moss, and mixtures thereof. 

[0020] Cellulosic ?bers may be Wood pulp ?bers or soft 
Wood pulp ?bers, and also may be chemical or thermome 
chanical or chemithermomechanical or combinations 
thereof. Wood pulp ?bers can be obtained from Well knoWn 
chemical processes such as the kraft and sul?te processes. 
Wood pulp ?bers can also be obtained from mechanical 
processes, such as ground Wood, mechanical, thermome 
chanical, chemimechanical, and chemithermomechanical 
pulp processes. Ground Wood ?bers, recycled or secondary 
Wood-pulp ?bers, and bleached and unbleached Wood-pulp 
?bers can be used. Details of the production of Wood pulp 
?bers are Well knoWn to those skilled in the art. These ?bers 
are commercially available from a number of companies. 

[0021] The ?bers may also be pretreated prior to the 
formation of the non-Woven absorbent pad. This pretreat 
ment may include physical treatment, such as subjecting the 
?bers to steam or chemical treatment, such as cross-linking 
the ?bers. Although not to be construed as a limitation, 
examples of pretreating ?bers include the application of 
surfactants or other liquids to the ?bers, such as Water or 
solvents, Which modify the surface of the ?bers. 

[0022] The ?bers also may be pretreated in a Way Which 
increases their Wettability. The ?bers also may be pretreated 
With conventional cross-linking materials and may be 
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tWisted or crimped, as desired. Pretreating cellulose ?bers 
With chemicals Which result in lignin or cellulose rich ?ber 
surfaces also may be performed in a conventional manner. 

[0023] Bleaching processes, such as chlorine or oZone/ 
oxygen bleaching may also be used in pretreating the ?bers. 
In addition, the ?bers may be pretreated, as by slurrying the 
?bers in baths containing various solutions. Fibers pre 
treated With other chemicals, such as thermoplastic and 
thermoset resins also may be used. Combinations of pre 
treatments also may be employed. 

Binders: 

[0024] Many binders and methods are knoWn for incor 
porating additive materials to non-Woven absorbent pads. 
One, or more than one, of these methods are used in the 
present invention to bind an additive material of C02 gen 
erating material to a ?brous substrate of the absorbent pad. 

[0025] One problem With the use of additive materials is 
that the additive material can be physically dislodged from 
the ?bers of a non-Woven absorbent pad. Separation of the 
additive material from its substrate diminishes the effective 
ness of the additive material. This problem Was addressed in 
European Patent Application 442 185 A1, Which discloses 
use of a polyaluminum chloride binder to bind an additive 
material to a ?brous substrate. 

[0026] A method of immobiliZing additive materials is 
disclosed in U.S. Pat. No. 4,410,571 in Which a Water 
sWellable absorbent polymer additive material is converted 
to a non-particulate immobiliZed con?uent layer. Polymer 
particles are converted to a coated ?lm by plasticiZing them 
in a polyhydroxy organic compound such as glycerol, eth 
ylene glycol, or propylene glycol. The superabsorbent 
assumes a non-particulate immobiliZed form that can be 
foamed onto a substrate. The individual particulate identity 
of the superabsorbent polymer is lost in this process. 

[0027] U.S. Pat. No. 4,412,036 and U.S. Pat. No. 4,467, 
012 disclose absorbent laminates in Which a hydrolyZed 
starch polyacrylonitrile graft copolymer and glycerol mix 
ture is laminated betWeen tWo tissue layers. The tissue layers 
are laminated to each other by applying external heat and 
pressure. The reaction conditions form covalent bonds 
betWeen the tissue layers that ?rmly adhere the tissue layers 
to one another. Numerous other patents have described 
methods of applying binders to ?brous Webs. Examples 
include U.S. Pat. No. 2,757,150; U.S. Pat. No. 4,584,357; 
and U.S. Pat. No. 4,600,462. 

[0028] Yet other patents disclose crosslinking agents such 
as polycarboxylic acids that form covalent intra?ber bonds 
With individualized cellulose ?bers, as in European Patent 
Application 440 472 A1; European Patent Application 427 
317 A2; European Patent Application 427 316 A2; and 
European Patent Application 429 112 A2. The covalent 
intra?ber bonds are formed at elevated temperatures and 
increase the bulk of cellulose ?bers treated With the 
crosslinker by forming intra?ber ester crosslinks. Crosslink 
ing must occur under acidic conditions to prevent reversion 
of the ester bonds. The covalent bonds Within the ?bers 
produce a pulp sheet that is more dif?cult to compress to 
conventional pulp sheet densities than in an untreated sheet. 
Covalent crosslink bonds may also form betWeen the ?bers 
and particles of additive material. 
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[0029] Still other patents disclose binders that have a 
functional group that forms a hydrogen bond With the ?bers, 
and a functional group that is also capable of forming a 
hydrogen bond or a coordinate covalent bond With particles 
that have a hydrogen bonding or coordinate covalent bond 
ing functionality, as in Us. Pat. No. 6,461,553. The ?bers of 
the non-Woven absorbent pad are provided With hydrogen 
bonding functional sites, and the binder has a volatility less 
than Water. The binder is applied to the particles to at least 
partially coat the particles of additive material. The binder 
containing particles of additive material, When combined 
With the ?bers, are bonded to the ?bers by a bond that has 
been found to be resistant to mechanical disruption. 

[0030] Yet other patents disclose thermoplastic binders, as 
in Us. Pat. No. 6,420,626 (See Also U.S. Ser. No. 
09/892408). The ?bers of the upper and loWer strata may be 
bonded together by heat softening a thermoplastic binder 
present With the Web ?bers. The thermoplastic binder 
includes any thermoplastic polymer, Which can be melted at 
temperatures that Will not extensively damage the cellulosic 
?bers. It is generally desirable for the melting point of the 
thermoplastic binding material to be less than about 175 
degrees Celsius. Examples of suitable thermoplastic mate 
rials include thermoplastic micro?bers, thermoplastic poW 
ders, bonding ?bers in staple form, and bicomponent staple 
?bers. In particular, the thermoplastic binding material may, 
for example, be polyethylene, polypropylene, polyvinyl 
chloride, and/or polyvinylidene chloride. Other synthetic 
?brous materials Which can be utilized in thermally bonded 
Webs are described above. The thermoplastic binders may be 
intermixed With the cellulosic ?bers in the airlaid Web 
forming machine or may be added to the appropriate strata 
subsequent to their being airlaid. 

[0031] Alternatively or in addition, the upper and loWer 
?ber strata may be bonded together by applying a latex 
spray, as shoWn in Us. Pat. No. 6,420,626. Examples of 
elastomeric polymers available in latex form include buta 
diene-styrene, butadiene-acrylonitrile, and chloroprene 
(neoprene). Other examples of synthetic polymers that can 
be used in latexes include polymers or copolymers of 
alkylacrylates, vinyl acetates such as ethylene vinyl acetate, 
and acrylics such as styrene-butadiene acrylic. For purposes 
of industrial hygiene and elimination of a solvent recycling 
step, the synthetic latexes can be applied as an aqueous 
based emulsion rather than an organic solvent emulsion. 
Latexes useful in the present invention may be prepared by 
emulsion polymeriZation of certain ole?nic (ethylenically 
unsaturated) monomers. This emulsion polymeriZation can 
be carried out by customary methods using any of a variety 
anionic, nonionic, cationic, ZWitterionic and/or amphoteric 
emulsi?ers to stabliZe the resultant latex, including alkyl 
sulfates, alkylarylalkoxy sulfates, alkylarylsulfonates and 
alkali metal and/or ammonium salts of alkyl- and alkylaryl 
polyglycol ether-sulfates; oxyethylated fatty alcohols or 
oxyethylated alkylphenols, as Well as block copolymers of 
ethylene oxide and propylene oxide; cationic adducts of 
primary, secondary or tertiary fatty amines or fatty amine 
oxyethylates With organic or inorganic acids, and quaternary 
alkylammonium surfactants; and alkylamidopropylbetaines. 
The ole?nic monomer can be a single type of monomer or 

can be a mixture of different ole?nic monomers, i.e., to form 
copolymer particles dispersed or emulsi?ed in the aqueous 
phase. Examples of ole?nic monomers that can be used to 
form latex polymers include C2-C4 alkyl and hydroxy alkyl 
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acrylates, such as those selected from the group of propyl 
acrylate, n-butyl acrylate, isobutyl acrylate, 2-hydroxyethyl 
acrylate, 2-hydroxypropyl acrylate, ethyl acrylate and mix 
tures thereof. Other examples are Cl-C4 alkyl or hydroxy 
alkyl methacrylates selected from the group of propyl meth 
acrylate, n-butyl methacrylate, isobutyl methacrylate, 2-hy 
droxyethyl methacrylate, 2-hydroxypropyl methacrylate, 
ethyl methacrylate, methyl methacrylate, vinyl acetate and 
mixtures thereof. Also suitable are mixtures of the afore 
mentioned C2-C4 alkyl and hydroxy alkyl acrylates and 
Cl-C4 alkyl or hydroxy alkyl methacrylates. Methods of 
applying the latex include coating, dipping, brushing, spray 
ing, and foaming. In a preferred embodiment, the latex is 
applied by spraying. The latex resin can be applied before or 
after compaction of the ?ber Web. 

[0032] A typical absorbent structure formed With thermo 
plastic binder and/or latex has an upper stratum including 
?bers and thermal or latex binder resin; and Will typically 
have a basis Weight of20-l20 gsm (grams per square meter). 
The loWer stratum may include ?uff cellulose and/or chemi 
cally modi?ed cellulose ?ber and thermal and/or latex 
binder resin; and Will typically have a basis Weight of 20-200 
gsm. 

C02 Generating Material: 

[0033] Many different types of additive materials may be 
added to ?bers for different end uses. For example super 
absorbent particles, antimicrobials, Zeolites and ?re retar 
dants are but a feW examples of additive materials that are 
added to ?bers. In the present invention, C02 generating 
material is supplied as the additive material being incorpo 
rated in non-Woven absorbent pads. 

[0034] The basic technology for combining a carboxylic 
acid With a hydrogen carbonate base in the presence of 
moisture to generate carbon dioxide gas is covered by 
several existing and expired patents. The C02 generating 
material contained Within the absorbent pad contains a 
mixture of a carboxylic acid and a hydrogen carbonate base. 
The carboxylic acid can be any acid or combination of acids 
that, When reacted With a base or combination of bases, 
results in the production of carbon dioxide. The carboxylic 
acid can be aliphatic or aromatic. 

[0035] Aliphatic acids include, but are not limited to, 
Formic acid, Acetic acid, Propionic acid, Butyric acid, 
Valeric acid, Caproic acid, Enanthic acid, Caprylic acid, 
Pelargonic acid, Capric acid, Propiolic acid, Vinylfor'mic 
acid, Glyoxylic acid, Glycollic acid, 3-Butynoic acid, Cro 
tonic acid, Vinylacetic acid, Pyruvic acid, Isobutyric acid, 
Oxalic acid, Lactic acid, trans-2-Penten-4-ynoic acid, Pro 
pargylacetic acid, Pent-2-enoic acid, Allylacetic acid, Isova 
leric acid, Valeric acid, Malonic acid, alpha-Hydroxybutyric 
acid, 2-Methyllactic acid, 2-Furoic acid, Sorbic acid, trans, 
cis-2,4-Hexadienoic Acid, D,L-Propargylglycine, Acety 
lenedicarboxylic acid, Hydrosorbic acid, beta-Propylacrylic 
acid, StraWberilf (IFF), Maleic acid, Fumaric acid, Levulinic 
acid, Caproic acid, 3-Methyl valeric acid, Succinic acid, 
2-Heptenoic acid, cis-Hept-3-enoic acid, Methylenesuccinic 
acid, Oenanthic acid, Oxalacetic acid, Glutaric acid, Per 
oxyhexanoic acid, Malic acid, alpha-Toluic acid, Fury 
lacrylic acid, trans,trans-Muconic acid, trans-Oct-2-enoic 
acid, cis-Oct-3-enoic acid, 4-Ethyl-hex-2-enoic acid, trans 
3-Hexenedioic acid, Caprylic acid, 2-Ethylcaproic acid, 
alpha-Ketoglutaric acid, Phenylpropiolic acid, Adipic acid, 
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D-Tartaric acid, Hydrocinnamic acid, p-Hydroxyphenylace 
tic acid, o-Hydroxyphenylacetic acid, (S)-Mandelic acid, 
(R)-Mandelic acid, cis-N0n-3-en0ic acid, alpha-Nonenoic 
acid, Pelargonic acid, Pimelic acid, 4-Phenyl-but-3-yn0ic 
acid, Peroxyoctanoic acid, 4,6-Decadiyn0ic acid, p-Hy 
droxybenzoylformic acid, 4,6-Decadiyne-l,l0-di0ic acid, 
(R)-p-Hydr0xymandelic acid, p-Hydroxymandelic acid, 
racemate, (S)-p-Hydr0xymandelic acid, 4-Decyn0ic acid, 
4-Ethyl-2-0cten0ic acid, Dec-3-en0ic acid, 6-Acet0xy-5 
hexenoic acid, 6-Acet0Xy-4-hexen0ic acid, 4-Ethylcaprylic 
acid, Capric acid, Aconitic acid, Suberic acid, S-Phenyl 
pent-4-yn0ic acid, Vitamin C, alpha-Mercapto-caprylate, 
Diperoxyadipic acid, 4-OX0-4-phenyl-butyric acid, S-Phe 
nyl Valeric acid, Hendecynoic acid, 5-Cycl0hexyl-2-pen 
tenoic acid, Cyclohexyl n-Valerate, Undecylenic acid, 
2-Henden0ic acid, l-Naphthylacetic acid, trans-lO-Hy 
dr0Xy-dec-8-en0ic Acid, Undecanoic acid, AZelaic acid, 
Peroxydecanoic acid, BenZ0[l,3]di0x0l-5-yl-pr0pyn0ic 
Acid, Hexanoic acid, carboxy-hydroxy-methyl ester, Citric 
acid, Quinic acid, D-Gluconic acid, l0-D0decyn0ic Acid, 
9-D0decyn0ic acid, 3-D0decyn0ic Acid, 7-D0decyn0ic acid, 
8-D0decyn0ic acid, 9-D0decen0ic acid, D0dec-2-en0ic acid, 
6-D0decen0ic acid, 7-D0decen0ic acid, 3-Methyl-undec-5 
enoic acid, cis-5-D0decen0ic acid, lO-Dodecenoic Acid, 
8-D0decen0ic acid, 3,8-Dimethyl-dec-5-en0ic acid, Dodec 
ll-enoic acid, Al3-05999, 9-Methyl-undecan0ic acid, Lau 
ric acid, 3-Methyl-undecan0ic acid 4-OX0-6-phenyl-heX-5 
ynoic acid, beta-Naphthoxyacetic acid, Sebacic acid, alpha 
Mercapto-caprate, 4-Ox0-6-phenyl-hexan0ic acid, 
Galactaric acid, trans,trans-2,l2-Tridecadien0ic acid, 3,5 
Dimethyl-undec-S-enoic acid, l2-Tridecen0ic acid, trans 
Tridec-2-en0ic acid, ll-Methyl-dodecanoic acid, l0-Meth 
yldodecanoic acid, Tridecylic acid, l2-Amin0-d0decan0ic 
acid, 2-(3-phenyl-pr0p-2-ynylidene)-mal0nic acid, Tet 
radeca-7,l l-diene-5,9-diyn0ic Acid, alpha-Hydroxy-laurate, 
8-Cycl0heXyl-0ctan0ic acid, 3-Ethyl-d0dec-5-en0ic acid, 
Tetradec-2-en0ic acid, Myristoleic acid, cis,cis-5,8-Dihy 
dr0xy-2,6-d0decadien0ic acid, ll-Methyl-tridecanoic acid, 
Myristic acid, Aseanostatin Pl, Decamethylenedicarboxylic 
acid, alpha-Mercapto-laurate, Diperoxysebacic acid, cis-l0 
Pentadecenoic acid, 2-(2-Cycl0pentyl-ethyl)-0ctan0ic acid, 
l3-Methylmyristate, Sarcinic acid, Pentadecyclic acid, 1,13 
Tridecanedioic acid, alpha-Hydroxymyristic acid, Decanoic 
acid, carboxy-hydroxy-methyl ester, 2-(3-Cycl0pentenyl) 
undecanoic acid, cis,cis-l4-Methyl-5,9-pentadecadien0ic 
acid, Palmitelaidic acid, 2-(2-Pr0penyl)-tridecan0ic acid, 
2-(2-Cycl0pentyl-ethyl)-n0nan0ic acid, Palmitoleic acid, 
2-(4-Cyclohexyl-butyl)-hexan0icacid, 2-(2-Cycl0hexyl 
ethyl)-0ctan0ic acid, 2-Cycl0pr0pylmethyl-d0decanoic acid, 
2-Cycl0hexylmethyl-n0nan0ic acid, trans-2-hexadecen0ic 
acid, 2-Heptyl-2-n0nen0ic acid, 2-Butyl-d0decan0ic acid, 
Palmitic acid, l4-Methylpentadecan0ic acid, Anteisopalm 
itic acid, 2-Heptyl-n0nan0ic acid, 2-Hexyldecan0ic acid 
1,12-D0decanedicarb0xylic acid, alpha-Mercapto 
myristate, 2-(3-Cycl0pentenyl)-d0decan0ic acid, 2-(2-Pr0 
penyl)-tetradecan0ic acid, 2-(4-Cycl0heXyl-butyl)-hep 
tanoic acid, 2-Cyclobutlmethyl-d0decan0ic acid, 2-(2 
Cyclopentyl-ethyl)-decan0ic acid, 2-(3-Cycl0heXyl-pr0pyl) 
octanoic acid, 2-(2-Cycl0hexyl-ethyl)-n0nan0ic acid, cis 
l0-Heptadecen0ic acid, 2-(Methylcyclohexyl)-decan0ic 
acid, 2-Butyl-l2-tridecen0ic acid, 2-(Methylcycl0pr0pyl) 
tridecanoic acid, 2-Cycl0heXyl-undecan0ic acid, cis,cis-8 
Acetoxy-S-hydr0Xy-2,6-d0decadien0ic acid, l5-Methyl 
hexadecanoic acid, 2-Heptyl-decan0ic acid, 
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l4-Methylpalmitic acid, Margaric acid, 2-Hydr0xypalmitic 
acid, gamma-Linolenic acid, Linolenic acid, alpha-Elaeo 
stearic acid, beta-Elaeostearic acid, cis,cis-6,l2-Octadecadi 
enoic acid, 8-Octadecyn0ic acid, lsolinoleic acid, l0-Octa 
decynoic acid, l2-Octadecyn0ic acid, l4-Octadecyn0ic 
acid, 6-Octadecyn0ic acid, 4-Octadecyn0ic acid, cis,cis-7, 
l2-Octadecadien0ic acid, 2-Octadecyn0ic acid, 7-Octadecy 
noic acid, cis,cis-5,l2-Octadecadien0ic acid, cis,cis-8,l2 
Octadecadienoic acid, S-Octadecynoic acid, 
l7-Octadecyn0ic acid, Chaulmoogric acid, l3-Octadecy 
noic Acid, l5-Octadecyn0ic acid, ll-Octadecynoic acid, 
Linolelaidic acid, Linoleic acid, trans,trans-l0,l2-Octadec 
dienoic acid, Cilienic acid, cis,cis-6,lO-Octadecadienoic 
acid, 9-Stear0lic acid, 2-(2-Cycl0hexyl-ethyl)-4-cycl0hexyl 
butanoic acid, Oleic acid, trans-lO-Octadecenoic Acid, 
Dihydrochaulmoogric acid, l4-Octadecen0ic acid, l5-Octa 
decenoic acid, l7-Octadecen0ic acid, 2-(2-Cycl0hexyl 
ethyl)-decan0ic acid, cis-5-Octadecen0ic acid, 2-(4-Cycl0 
hexyl-butyD-octanoic acid, 2-Octyl-2-decen0ic acid, 
2-Cycl0heXyl-d0decan0ic acid, 2-(2-Pr0penyl)-pentade 
canoic acid, cis-l2-Octadecen0ic acid, cis-Vaccenic acid, 
Octadec-2-en0ic acid, trans-Vaccenic acid, Petroselinic acid, 
4-Octadecen0ic acid, Petroseladic acid, trans-l2-Octade 
cenoic acid, lsooleic acid, 2-(3-Cycl0heXyl-pr0pyl) 
nonanoic acid, cis-7-Octadecen0ic acid, cis-8-Octadecen0ic 
acid, 2-Cycl0pentyl-tridecan0ic acid, cis-l3-Octadecen0ic 
acid, Elaidic acid, cis-2-Meth0xy-5-hexadecen0ic acid, 
ll-Cycl0hexyl-9-hydr0xy-undecan0ic acid, cis-2-Meth0xy 
6-hexadecen0ic acid, 2-Ethylhexadecan0ic acid, Stearic 
acid, lsostearic acid, l5-Methyl-heptadecan0ic acid, Tride 
canoic acid, carboxy-hydroxy-methyl ester, alpha-Mer 
capto-palmitate, 9,10-Ep0xylin0lenic acid, 9-Hydr0xylin0 
lenic acid, l3-Hydr0xylin0lenic acid, l6-Hydr0xylin0lenic 
acid, 270. lS-Epoxylinolenic acid, 2-(2-Cycl0pent-2-enyl 
ethyl)-d0decan0ic acid, 5-Cycl0heXyl-2-(2-cycl0hexyl 
ethyl)-pentan0ic acid, Ricinstearolic acid, l2-Ep0xylin0leic 
acid, l3-Hydr0xylin0leic acid, Lactisaric acid, 9-Hydr0xy 
linoleic acid, 9-Ep0xylin0leic acid, cis-7-N0nadecen0ic 
acid, trans-7-N0nadecen0ic Acid, 2-Cycl0heXyl-tridecan0ic 
acid, Ricinoleic acid, Ricinelaidic acid, Oxidooleic acid, 
trans-8-(3-Octyl-0Xiranyl)-0ctan0ic Acid, Nonadecylic acid, 
l7-Methyl0ctadecan0ic acid, l6-Methyl-0ctadecan0ic acid, 
l2-Hydr0Xy-stearic acid, alpha-Hydroxystearic acid, 
Arachidonic acid, Pulvic acid, Arachidic acid, 3RS,7R,11R 
Phytanic acid, l8-Methyl-n0nadecan0ic acid, 9,10-Dihy 
droxy-stearic acid, alpha-Mercapto-stearate, 9-OX0-l3 
prostenoic acid, Cibaric acid, Protolichesterinic acid, 
9-Ox0pr0stan0ic acid, Cervonic acid, Hexadecanoic acid, 
carboxy-hydroxy-methyl ester, trans-9, l 2, l3 -Trihydr0xy 
l0-0ctadecen0ic Acid, Clupanodonic acid, 9,10,12-Trihy 
droxy-stearic acid, Erucic acid, Brassidic acid, Acetyl aleu 
ritolic acid, Sativic acid, alpha-Disulfodicaprylate, Nervonic 
acid, Rangiformic acid, cis-6,7,8-Triacet0Xy-5-hydr0Xy-2 
decenoic acid, alpha-Disulfodicaprate, Laricic acid, alpha 
Disulfodilaurate, 2-Amin0-succinic acid, l-(4-0ctadecan0y 
loxy-butyl) ester, alpha-Disultodimyristate, alpha 
Disulfodipalmitate, and alpha-Disulfodistearate. 

[0036] Aromatic acids include, but are not limited to, 
Benzoic acid, Anthranilic acid, m-Salicylic acid, Salicylic 
acid, p-Salicylic acid, Anisic acid, m-Anisic acid, 6-Meth 
ylsalicylic acid, o-Anisic acid, 4-Amin0-salicylic acid, Pro 
tocatechuic acid, gamma-Resorcylic acid, alpha-Resorcylic 
acid, beta-Resorcylic acid, o-Pyrocatechuic acid, Gentisic 
acid, Piperonylic acid, Terephthalic acid, Phthalic acid, 
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3-Formyl-4-hydroxy-benZoic acid, 3-Ethyl-2-hydroxy-ben 
Zoic acid, lsovanillic acid, o-Vanillic acid, p-Osellinic acid, 
4-Methoxy-salicylic acid, Orsellic acid, Vanillic acid, 
5-Methoxy-salicylic acid, Pyrogallolcarboxylic acid, Phlo 
roglucinic acid, Gallic acid, Acetylsalicylic acid, 6-Hy 
droxy-benZo[1,3]dioxole-5-carboxylic acid, Monoper 
phthalic acid, 3,5-Dimethoxy-benZoic acid, 2,5 
DimethoxybenZoic acid, Veratric acid, 2,6 
DimethoxybenZoic acid, beta-Orcincarboxylic acid, 
o-Veratric acid, 3,5-Dihydroxy-p-anisic acid, alpha-Hydrox 
ynaphthalic acid, beta-Hydroxynaphthalic acid, Divaric 
acid, Syringic acid, 3,4-Dimethoxy-5-hydroxybenZoic acid, 
4,6-Dimethoxysalicylic acid, Oxy-beta-Ocrincarboxylic 
acid, 4-(5-Hydroxy-pentyl)-benZoic acid, 6-Pentyl-salicylic 
acid, 2-Acetylaminogentisic acid, 2,4,5-TrimethoxybenZoic 
acid, Eudesmic acid, 2,4,6-TrimethoxybenZoic acid, o-Phe 
noxy-benZoic acid, m-PhenoxybenZoic acid, Taboganic 
acid, Olivetolic acid, 4-(5-Hydroxy-pentyloxy)-benZoic 
acid, 3-Hydroxy-5-phenoxy-benZoic acid, 2-(2-Hydroxy 
phenoxy)-benZoic acid, 3-(3-Hydroxy-phenoxy)-benZoic 
acid, 4'-Hydroxy-3-phenoxybenZoic acid, 5-Hexyl-2,4-di 
hydroxy-benZoic acid, p,p'-Diphenic acid, 3-(4-Methoxy 
phenoxy)-benZoic acid, 2-(3-Phenyl-propynoyl)-benZoic 
acid, 6-Octyl-salicylic acid, 2-(4-Carboxy-phenoxy)-ben 
Zoicacid, Olivetonic acid, 4-(5-Carboxy-3-hydroxy-phe 
noxy)-benZoic Acid, 6-Decyl-salicylic acid, 3,7-Dihydroxy 
dibenZofuran-1,9-dicarboxylic acid, 6-Dodecyl-salicylic 
acid, Lecanoric acid, Anacardic acid, 6-[8(Z),11(Z)-Penta 
decadienyl]salicylic acid, 6-[8(Z)-Pentadecenyl]salicylic 
acid, 6-Pentadecyl-salicylic acid, Parellic acid, 2,4-Dihy 
droxy-6-pentadec-8-enyl-benZoic acid, cis,cis,cis-2-Hepta 
deca-3,6,9-trienyl-6-hydroxy-benZoic acid, cis,cis-2-Hepta 
deca-6,9-dienyl-6-hydroxy-benZoic acid, Protocetraric acid, 
cis-2-Heptadec-10-enyl-6-hydroxy-benZoic acid, Divari 
catic acid, cis-2-Hydroxy-6-nonadec-12-enyl-benZoic acid, 
Sphaerophorin, 6-Eicosyl-salicylic acid, 2-(10-Acetoxy 
pentadec-8-enyl)-4,6-dihydroxy-benZoic acid, AnZiaic acid, 
cis-2-Heneicos-15-enyl-6-hydroxy-benZoic acid, alpha-Col 
latolic acid, and Microphyllic acid. 

[0037] In a preferred embodiment, the carboyxlic acid is 
citric acid. 

[0038] The hydrogen carbonate base can be any base that, 
When reacted With a carboxylic acid, results in the produc 
tion of carbon dioxide. Preferably, the base is a carbonate, 
bicarbonate, tricarbonate, etc. More preferably, the base is a 
metal carbonate, metal bicarbonate, metal tricarbonate, etc. 
Examples of such carbonates, bicarbonates, and tricarbon 
ates, etc. include, but are not limited to, calcium carbonate, 
sodium carbonate, lithium carbonate, potassium carbonate, 
calcium bicarbonate, sodium bicarbonate, lithium bicarbon 
ate, and potassium bicarbonate, etc. 

[0039] In a most preferred embodiment, the base is 
sodium bicarbonate. 

[0040] The total amount of the C02 generating material is 
not critical to the operability of the invention and Will 
depend on the siZe of the absorbent pad. The carboxylic 
acid:base Weight ratio can be from about 1:1 to about 1:100. 
When citric acid and sodium bicarbonate are used, the citric 
acid: sodium bicarbonate Weight ratio can be from about 1:20 
to about 1:1 and, preferably, 1:15. 

[0041] The basis Weight of the C02 generating material 
Within the multi-layered sheet should be as high as the 
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process capability of the equipment alloWs, for optimum 
economic and performance characteristics. The C02 gener 
ating material can preferably have a basis Weight of from 
about 10 gsm to about 300 gsm. The multi-layered sheet 
having an acceptable total basis Weight of about 50-200 gsm, 
a preferred total basis Weight of about 350-500 gsm, and a 
most preferred total basis Weight of about 200-350 gsm. 

[0042] Additional description of the C02 generating mate 
rial used according to the present invention is found in Us. 
Pat. No. 6,340,654, the disclosure of Which is hereby 
expressly incorporated herein by reference in its entirety. 

[0043] The C02 generating material can preferably have 
from about 3 Weight percent to about 60 Weight percent, and 
more preferably from about 21 Weight percent to about 40 
Weight percent based on the total Weight of the C02 gener 
ating material containing absorbent pad. 

[0044] No particular limitation is imposed on the form of 
the C02 generating material used according to the present 
invention. HoWever, the above-described carboxylic acid 
and hydrogen carbonate base C02 generating material may 
be used by formulating the C02 generating material into a 
poWdery or granular form together With one or more of 
various additives, antibacterial agents, anti-mold agents and 
the like as needed or by having them borne on a suitable 
carrier. 

Method of Use: 

[0045] While the present invention utilizes many known 
technologies, the combination of these technologies, and the 
speci?c steps taken to enhance the inner environment of a 
package containing perishable merchandise With these tech 
nologies, is neW and inventive. 

[0046] With reference to FIG. 1, a package 10 has a main 
body 12 sealed by cover 14. The package 10 containes 
perishable merchandise 16 and an absorbent pad 18 accord 
ing to the present invention 

[0047] FIG. 2 illustrates a partial cross sectional vieW of 
the absorbent pad 18 of the device of the invention. The ?rst 
and second layers 20 and 22 are comprised of a plurality of 
airlaid layers of absorbent material, With a quantity of 
moisture actuated C02 generating material 24 located 
betWeen at least tWo of the layers 20 and 22. As shoWn, 
vapor penetrates the ?rst and second layers 20 and 22 to 
actuate the C02 generating material 24. 

[0048] According to the present invention, a C02 generat 
ing material is caused to concurrently exist in a surrounding 
atmosphere of an perishable merchandise, Whereby Water 
vapor evaporated from the perishable merchandise or its 
deW is brought into contact With the mixture, and by such 
vapor, carbon dioxide gas occurs gradually. Accordingly, the 
freshness-retaining property of the C02 generating material 
according to the present invention is presumed to be 
expressed in accordance With a mechanism to be described 
hereinafter. Namely, an addition of vapor, Which has evapo 
rated from the perishable merchandise, to the C02 generating 
material according to the present invention results in gradual 
occurrence of carbon dioxide gas, and this carbon dioxide 
gas suppresses the rate of perishing of the perishable mer 
chandise. 

[0049] To retain the freshness of perishable merchandise, 
it is necessary to make the perishable merchandise and the 
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C02 generating material of the present invention exist 
together in the same atmosphere. No particular limitation is 
imposed on the state of coexistence of the perishable mer 
chandise and the C02 generating material. For example, both 
of them may be placed together in a plastic bag, or the 
perishable merchandise packed directly in corrugated ?ber 
board boxes and the C02 generating material also packed 
directly in different corrugated ?berboard boxes may be 
placed together in a container. Whichever state of coexist 
ence is employed, no particular limitation is imposed on the 
amount of the C02 generating material of the present inven 
tion to be used. 

[0050] When the C02 generating material is caused to act 
on perishable merchandise, a delaying of a deterioration in 
the freshness of the perishable merchandise can be achieved 
oWing to the ethylene concentration loWering effects of the 
organic acid and carbon dioxide gas, and the antibacterial 
and anti-mold property of the organic acid also acts effec 
tively so that occurrence of staining microorganisms and 
offensive odor can also be suppressed. 

[0051] Therefore, it can be appreciated that the present 
invention provides a non-Woven ?ber based absorbent pad 
that is a “dry” C02 generating system activated by Water 
vapor. Conversely, other C02 generating systems are directed 
to a “Wet” system Where the C02 generating materials are 
Wetted at least With liquid Water to begin use. Such “Wet” 
systems are inferior due to the generated C02 being lost in 
the ?uid itself instead of being available as C02 gas. Addi 
tionally, “Wet” systems are not operable beloW Zero degrees 
Celsius Where the device becomes inoperable due to Water 
freeZing. Conversely, the present “dry” system reduces the 
C02 being lost ?uid and is also operable beloW Zero degrees 
Celsius. 

[0052] The present invention Will hereinafter be described 
in further detail based on Examples. 

EXAMPLES 

[0053] The folloWing are examples of tests on tWo 
embodiments of the invention: 

Example #1 

[0054] This test involved an airlaid Web With a basis 
Weight of 150 grams per square meter (basis Weight deter 
mines thickness and therefore absorbency) that contained 
22.5 grams per square meter of a mixture of (12% by Weight 
Citric Acid and 88% by Weight sodium bicarbonate). Citric 
acid Was chosen for its food contact and regulatory approv 
als vs. acetyl salicylic acid that requires operators and 
materials handlers to Wear respirators to comply With OSHA 
guidelines for airborne particulate irritants. Sodium bicar 
bonate Was chosen for its reactivity in the presence of 
moisture. Both ingredients had previously survived process 
ing checks and demonstrated ef?cacy. 

Example #2 

[0055] This test involved an airlaid Web With a basis 
Weight of 150 grams per square meter that contained 40 
grams of a mixture of (20% by Weight Citric Acid and 80% 
by Weight sodium bicarbonate). 
[0056] This type of “Active Pad” has applications any 
Where there is a need for atmospheric modi?cation With C02 
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to extend the useful life of perishable products. Applications 
include Floral, Bakery, Deli, Meat, Seafood, Produce, and 
Consumer uses. Existing “soaker pads” found in meat tray 
packs in grocery stores could serve both their existing use 
and, as a result of this invention, serve to modify the 
atmosphere in the package extending shelf life of the prod 
uct. For example, pallet shipments of strawberries from the 
West coast are currently sealed in a bag and gassed With C02. 
Replacing that process With an appropriate siZed Pad Would 
yield signi?cant cost savings to the shipper in capital equip 
ment, labor, and materials costs. 

[0057] It is therefore seen that this invention Will achieve 
its stated objectives. 

1. A method of enhancing the inner environment of a 
package containing perishable merchandise comprising: 

taking a closable package containing perishable merchan 
dise, 

placing in the package a multi-layered sheet including a 
plurality of layers comprised of moisture absorbing 
?ber materials to absorb any residual moisture emanat 
ing from the perishable merchandise; 

placing Within the sheet a quantity of C02 generating 
material exposable to humidity and any residual mois 
ture Within the package and any moisture absorbing 
?ber material to alloW the C02 generating material to 
emit an atmosphere of C02 Within the package from 
exposure to moisture Within the air in the package, and 
to absorb any residual moisture in the package; and 

closing the package. 
2. The method of claim 1 Wherein the multi-layered sheet 

is comprised of a plurality of airlaid layers of cellulose 
?bers. 

3. The method of claim 2 Wherein a loWer layer of the 
sheet is pervious material. 

4. An absorbent pad comprised of a plurality of layers of 
absorbent material, With a quantity of moisture actuated C02 
generating material located betWeen at least tWo of the 
layers; 

Wherein the absorbent material has a basis Weight of 150 
grams per square meter that contains 40 grams per 
square meter of a mixture by Weight of 20% acid and 
80% sodium bicarbonate; and 

Wherein the moisture actuated CO2 generating material is 
operable below 00 C. 

5. The absorbent pad of claim 4 Wherein the absorbent 
material has a basic Weight of 150 grams per square meter 
that contains 22.5 grams per square meter of a mixture by 
Weight of 12% acid and 88% of sodium bicarbonate. 

6. The absorbent pad of claim 5 Wherein the acid is citric 
acid. 

7.-8. (canceled) 
9. A package containing perishable merchandise, com 

prising: 
a multi-layered sheet having a plurality of layers com 

prised of moisture absorbing material; and 

a quantity of CO2 generating material placed Within the 
multi-layered sheet and exposed to humidity contained 
in the sheet to modify the atmosphere Within the 
package. 
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10. The package of claim 9 wherein the moisture absorb 
ing material is an airlaid pad. 

11. The package of claim 9 Wherein the moisture absorb 
ing material is a non-Woven pad. 

12. The package of claim 9 Wherein the moisture absorb 
ing material is recycled paper. 

13. The package of claim 9 Wherein the quantity of CO2 
generating material is exposed to humidity absorbed in the 
multi-layered sheet. 

14. The package of claim 9 Wherein the quantity of C02 
generating material is not in direct contact With the perish 
able merchandise. 
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15. An absorbent pad comprised of a plurality of layers of 
absorbent material, With a quantity of moisture actuated CO2 
generating material located betWeen at least tWo of the 
layers Wherein the moisture actuated CO2 generating mate 
rial is operable below 00 C. 

16. The absorbent pad of claim 15 Wherein the absorbent 
material has a basic Weight of betWeen 150 grams and 250 
grams per square meter that contains 40 to 150 grams per 
square meter of a mixture by Weight of 20% to 40% acid and 
60% to 80% of base. 


