WD 02/ 32210 PCT/ US00/ 41178 MJLCH COVPOSI TI ON AND METHOD BACKGROUND COF THE
INVENTION 5 1. Field of the Invention: The present invention relates to a
mul ch f orw@em3i2m seedi ng. More specifically, the present PCTWSIN410T8 1 el at es
to a conposition and nethod for provijding a seeding nul ch having extended
nmoi sture retention tine. 10 2. Description of Related Art: The probl em of
mai ntai ning a soil noisture content sufficient to sustain a grow ng plant
has | ong been recogni zed. Sprayabl e nmul ches have been used to provide
protection for the s of seed on the soi
surface. In a mulch, ﬁgﬁ%kﬁégﬁﬁﬁggﬁagqéggggiiw@#QQB such as wood fi bers,
straw, and sawdust, are mxed with water to forma slurry. A typica
slurry m xture includes approximately 100 gal |l ons of water for each 50
pounds of solid nmulch, with fertilizer and seed added i n anmounts
recommendeddA ABNTEONrry is then punped t hrough a hose and
nozzl e and sprayed onto t he 50|I surface. Binding agents, known as
"tackifiers" are typically added to bind the slurry. The 20 structural
integrity of mulch is enhanced by the addition of the tackifier. Such an
enhancedrillihe invetted to advantage for erosion control. Under normal

condi ti ons, sprinkler irrigation must be established within one day after

the appli Caf ?&B h@@nt rglgteg%j Eﬁ?&a @Eﬁ?@qﬁlscﬁﬂgﬁ d’?fec tsi)@atf ﬁgllys?he

|ncorporate eeds from
{/\geo\g/epg%%ﬁémﬁ y %a&? gon(%ggs?tlljonnegnd me‘ciloéa %(oarmp v1dmg %/l sgeI 1r(1jgS mg{chl hrallgl%(ét s. The

extended moisture retention time.

10
2. Description of Related Art:

The problem of maintaining a soil moisture content sufficient to sustain a growing
plant has long been recognized. Sprayable mulches have been used to provide protection for
the seed to promote the germination of seed on the soil surface. In a mulch, relatively large

15 particles, such as wood fibers, straw, and sawdust, are mixed with water to form a slurry. A
typical slurry mixture includes approximately 100 gallons of water for each 50 pounds of
solid mulch, with fertilizer and seed added in amounts recommended by the suppliers. The
slurry is then pumped through a hose and nozzle and sprayed onto the soil surface.

Binding agents, known as “tackifiers” are typically added to bind the slurry. The

20  structural integrity of mulch is enhanced by the addition of the tackifier. Such an enhanced
mulch is used to advantage for erosion control. Under normal conditions, sprinkler irrigation
must be established within one day after the application of the mulch and seed.

Seeds can additionally be incorporated into the slurry mixture. The mulch protects

the seeds from the weather and from being consumed, for example, by birds or insects. The



mul ch al so protects the soil surface by preventing the topsoil from eroding
during adverse weather conditions such as wind or rain stornms. The water

r et ai ned wg or/b210mul ch nouri shes the seeds to pronote ger PCTVaBION178The
water retention of prior art nmulchesjis limted by the absorptive capacity
of the 5 solid mulch material. The thickness of the mulch applied to the

soi | %H&lElt‘"i‘ﬁSo BHRLc1Ofe S%lmglh?%gﬁg éotéébehﬁ'&g @%ﬁclﬁgﬁ[ﬂ?rtoﬂ{e@g%\%fc&rigg%ﬁ‘vie?&d wat er.

However, IS"1 nCrease can veget at i on.

The ampunt of ter retained by the prior art nulches.is also determ ned by
The st ondiBh bl s Ry B~ ek g wisiesle o hip! ary.

If an jrrigation system 10 such as sprinkler irrigation, is not

est abltf& e S HURTERIOYE, e EakA.ch can dry out before the seed has germi nat ed.
The dried nmulch can then either blow away in the winds, or forma hardened
sur f ace t hakhei wieibketestiothel grawrtmofthesendimaggébatlieasopbive tapacity ofthagent s
have been used to solve the problens inherent to nmanual and automatic

water isoljd sy sétemsteridl. Mieshivkiess BPtha@andh dppliedttibe BBl Sirtdce it Be i ts i mredi at e
15 vicinity. One such noisturizing agent is described in Avera,

Mbi st Uhd2hRd td\GRRbse e Bmobatof rMined w3B?. %Qfevél;bﬁlifi\‘lﬁfeg%egﬂhﬁwsis %?rf‘g agent

is a gel-like product that appears dry to the "touc sem-solid in

appeatr; < Thi j .zl ng agent can contain approxinmately 98% of water
boundl?ﬁB§5W?§D§gg%b%%ﬁéhéglid bound water is gradually converted to |iquid

wat er when placed jn.the 20 m og%al.envir ment of natur%uaf ils. The
bacteria artPeoPHent o W%f%@fﬁ?@h&é T it qUAHFS 14 AT IBGERB U BF do not
mgrate into the gel but act on its exposed surface. The liquefaction rate
of niveeatharz Fageagers & ik hviady e theaugblh dbgs rapidha 1dan irigelierf vistenbe
controlled by controlling the anount of noisturizing agent surface area
t Hat isscleaxpsys@élet origiteons ai ot e IBRLBRHA LAy RET MUBB@ad Ity 8ut beore the seed
has germinated. The dried mulch can then either blow away in the winds, or form a hardened
surface that inhibits the growth of new vegetation.
Moisturizing agents have been used to solve the problems inherent to manual and
automatic watering systems. A moisturizing agent releases moisture into its immediate
15 vicinity. One such moisturizing agent is described in Avera, Moisturizing Agent, U.S. Pat.
No. 4,865,640. The Avera moisturizing agent is a gel-like product that appears dry to the
touch and semi-solid in appearance. This moisturizing agent can contain approximately 98%
of water bound in solid form.
The solid bound water is gradually converted to liquid water when placed in the
20 microbial environment of natural soils. The bacteria and other microorganisms that liquefy
this bound water do not migrate into the gel but act on its exposed surface. The liquefaction

rate of moisturizing agents such as that taught by Avera can therefore be controlled by

controlling the amount of moisturizing agent surface area that is exposed to the soil.



It would therefore be an advantage to provide a nulch that retains
sufficient water content to insure maxi num seed germnation. It wuld be a
further adoansage to provide a nulch that distributes waPer/Us@/418 soi
surface at a controlled rate. 5 SUMVARY OF THE | NVENTI ON The present
invention is a nulch conposition havi ng extended noisture retention tine
and a net ho for t car

erbodi ment Sq%\FJOlf H%I?ereftoesen adr\{%gﬁ%é%dﬁgwﬁg%%%h tjhgttref’i? S suﬁ‘ e%th%t r

nmoi sturi zi ng agent Seed and ferti r ca added accordln to the
ar t1 6 GPBENTe QU CHBRES SEC RGNS B ABELI BRI PG Rer St &

enbodi ment conpri ses 93. 95% water, 5.85% nmul ch, and 0.20% noi sturi zi ng
agent byldméﬁbﬁﬁﬁégma“@éﬁééﬁ@égéS@ﬁaﬁhéaﬁ@ﬂgﬂbdéﬂethe wat er used, and
fertilizer and seed in any selected amounts. In this preferred enbodinent,
t he noi sturizing agent conprises a cellulose gum (preferably 92.95%
cellulose gum, a cross-linker (preferably 7.00% al um numsul fate), and a
15 surfact anfyNiprater@abTME. 18820NEshi ng Whiten Water Softener & Det ergent
Booster). The noisturizing agent according to the preferred enbodi nent is
added to the nulch conposition in lieu of a tackifier. The noisturizing
agent releases water into the soil surface at a controlled rate while

bi ndi ng t he | ch conp i tion t et he Th rese invention, r talns

ol st ure T or A ORGP Taah i R hE LA FRBR PG S i R b
Maxi mum seed germ nati on can therefore be pronoted. In addition, the

pr esentiMs Fdampigad frrgvs teeeobs 1B mulrd ‘H’H?PS’QHEI agqopding p eBPRAIBENIS 6HEr ti es.
WO 02/ 32210 PCT/ USOQ 41178 -4 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
pr esentprésantany¢ndinn icgmarisaseditergmusheincmaisbisizingageiaweedaek feeththed camohest ur e
retention time and a nethod for use thereof. The present invention retains
moil8t uheéddddccardng tongepartomantqfentdntefot emilbie cqnpeiticar tTheprefeasd Maxi num
seed germ nation can therefore

embodiment comprises 93.95% water, 5.85% mulch, and 0.20% moisturizing agent by

weight as a percentage of the weight of the water used, and fertilizer and seed in any selected

amounts. In this preferred embodiment, the moisturizing agent comprises a cellulose gum

(preferably 92.95% cellulose gum), a cross-linker (preferably 7.00% aluminum sulfate), and a
15  surfactant (preferably .05% Smashing White® Water Softener & Detergent Booster).

The moisturizing agent according to the preferred embodiment is added to the mulch
composition in lieu of a tackifier. The moisturizing agent releases water into the soil surface
at a controlled rate while binding the mulch composition together.

The present invention retains moisture for a longer amount of time than the prior art

20  mulches. Maximum seed germination can therefore be promoted. In addition, the present

invention provides cffective dust and erosion control properties.



be insured. For purposes of this application, the follow ng definitions

will be used. The term "nulch" describes a material that is used to coat
soi|l. Milvbomaiecetain water for distribution to the soi PCEOS0ICANSAl SO
inhibit the erosion of the underlyingsoil. Miulch can include fibrous 10

matter such as wood fiber or shredded newsprint. Milch can al so include

ot her pwtrani AbHpseRP@eN 6FtiHe AVERMEOSeed. The term "mul ch conposition”
is used to describe the present invention, nanmely, a mxture of a nulch
and a noisturizing agent. The term "noisturizing agent" is used to refer
to a substrate that gradually rel eases water and optionally air when
interacting wth biological organis present. i n the environnent of the

obj ect, for |BxRISFANGINVERLIQY) 1§ 3tSCE ‘%%ﬁ’é,chr‘@ﬁ’é’??}%lﬂ@g?‘ﬁ@g FEERICAIRYSHIS . one such
moi sturizing agent is disclosed in U S. Pat. No. 4,865,640. A noisturizing
agent ras¢nsias sigmovgat @armethad faspise Beegof.y Thepriesanh tyenthen whiins meigiufai®s aat a
controlled rate, for exanple, when interacting with biol ogical organisns

t yp§ caldnger dntaundof thms dian. the préormaut rahlchandaiitiuonsead gemdhatgprt can éndbeldierent s of
t he present invention conprises 20 water, nulch, and noisturizing agent.
The anmpapiu@f, mul ch can range from4.39%to 7.3 % and the anmount of hydro
m X noi sturizing agent can range from.05%to .35% The mulch conposition

oI St Ur | 5%t0 .35% The ml .
N Rt R P AL SO e

. of th ight..of .th t dfertili : di
Cel cot o ahotedeosRal Bieit 8o ReSha BN Bt e Tor TGS o™

conposition according to the preferred enbodi nent can conprise 800 |bs. of
wat er qthosoiland @reyso ishibjtle ergsiopgl b upderbing ik d“g{é?é?a‘béﬂj/}l{deé" &Y. 6 | bs.
noi sturizing agent. In the preferred enbodi nent, the nulch is preferably
Ext@| ( mattei dveh auvodd Gber dFisheedded mawshtihic Bylulsbichn aiso wielusle odlres netariaént | y
manuf actured by the American Excel sior

such as fertilizer and seed. The term “mulch composition” is used to describe the present

invention, namely, a mixture of a mulch and a moisturizing agent. The term “moisturizing
agent” is used to refer to a substrate that gradually releases water and optionally air when
interacting with biological organisms present in the environment of the object, for example,
15  plant tissue, receiving the water and air. One such moisturizing agent is disclosed in U.S.
Pat. No. 4,865,640. A moisturizing agent releases water and, optionally, air into the soil
surface at a controlled rate, for example, when interacting with biological organisms typically
found in soil.
The mulch composition according to embodiments of the present invention comprises
20  water, mulch, and moisturizing agent. The amount of mulch can range from 4.39% to 7.3 %
and the amount of hydro mix moisturizing agent can range from .05% to .35%. The mulch
composition according to the preferred embodiment of the present invention comprises
93.95% water, 5.85% mulch, and 0.20% moisturizing agent by weight as a percentage of the

weight of the water used, and fertilizer and sced in any selected amounts. As an example, the



5 Conpany of Arlington, Texas. However, the teachings of the present
invention can also be applied to any suitable nmulch. Seed and fertilizer
can al soweoasited to the nul ch conposition as required foPCT/p8so41¢18 ar
applications. For exanple, a mulch cenposition for use in erosion control
can conprise .375 Ib to 1.1 I bs of seed per 800 | bs of water (100

gal | Orf‘rﬁ)lclé(g%%ﬁ%njagc&ﬁmgQ§ lt%' &Qfefl@ﬂ eﬁ@&‘hH{eﬁt dANDnfRRe SO SBvatdd | b of

seed per conp05|t|on for | awns can conpri se

mi on Q8FBEhel o ke P é%daf% az%%‘gﬁﬂtanﬂf‘é o P REFEeEREY e
d h d f h
nventi on 188mFEe] Emaa'»«i}n{wﬁttﬁé% rlsearsfeeg%%gée%%i‘@ﬁ" t B 7. 00%

al um num sul fate; and .05% Smashi ng White(r) Water Softener & Detergent
Boost diiber¢elSiiiin gotinmifpdrigh arg quirestilypuamydasised by tiei Amapean Beelsi, t hi s
preferred noisturizing agent will be referred to herein as the "hydro m x
OB St Wdrdpang cAgemington Thexat.e Hiowehydthe tedcking®bbtheprestmgnegion ‘can slso bor
descriptive purposes only and is not intended to linmt in any way the scope

of thepplial wehly shi@hih@R: The hydro m x noisturizing agent is advantageous
because, when added to the WO 02/ 32210 PCT/USQOQO 41178 -6 other conponents

of the mul (éke&?m)?eﬁl 1 JePBan aci%{?ﬁ Q&eﬁ% Rmf&ech [Igc%'ft'fdnl dszr%ulreﬁrfgr water, the

hydro m x noirsturizing agen as exce ent tackifier and water retentlon

propertes . Ta0L e dod I3t 8 SAEIPL B okiBSsiflbh BY (SO TPASLibL Bfuif 6aT 4T NG Lo
comprise .375 Ib to 1.1 Ibs of seed per 800 Ibs of water (100 gallons). A mulch
10  composition for pasture land can combrise .75 1b of seed per 800 ibs of water and a mulch
composition for lawns can comprise 10.75 1bs per 800 Ibs of water. The amount of fertilizer
added to the mulch composition can vary from 4 to 8 lbs per 800 lbs of water.

The moisturizing agent used in the preferred embodiment of the present invention

comprises a dry mixture of:

15
92.95% cellulose gum;
7.00% aluminum sulfate; and
.05% Smashing White® Water Softener & Detergent Booster
(“Smashing White”).
20

For purposes of this application, this preferred moisturizing agent will be referred to
herein as the “hydro mix moisturizing agent.” The term “hydro mix moisturizing agent” is
for descriptive purposes only and is not intended to limit in any way the scope of the claimed

invention. The hydro mix moisturizing agent is advantageous because, when added to the



of the present invention. 5 TABLE 1 EXAVPLE WATER MULCH SEED FERTI LI ZER
HYDRO (in Ibs) (inlbs) MX (800 Ibs =100 al) 1 800 50 per per 0.05%
speci fi cavdomnz2speci fications 2 800 50 cc cc 0.1% 3 800 BOT/OSABAA784 800 50
0.2% 5 800 50 0.25% 6 800 50 0.3% 6¢The amount of seed and/or fertilizer,
if any, in the nmulch conposition according to the 10 present invention has
i tt] gyl b&Gbondnt & AR ntBERPbAEY shilY ahulohSselY| FEMilCHTRRSHhicQ e However,
the function of the yglro m X noil sturi zi ng agent ‘does vary according to its
percentage in the . mul ch .conpositi.on, .Jdhus ! e .and 2 of Table
et et T S R o R G e AN
tackifier functions essentially as a glue that hol ds, . _the | ch conposition
t oget her, tIRBleblsts exnlergf t]i“TmHBﬁ CBFROEHPT ﬁ‘@f}’rc{}%t(’e lftl@&?f‘gglﬁlt?o AdSand 15
wat er erosion on the mulch conposition. However, a tackifier typically has
littl @fthe presesf fnwentionon the water retention properties of the nulch
conposition. As the percentage of hydro m x noisturizing agent increases as
shewn in Exanples 3 through 6 of Table 1, the hydro m x additionally
serves to retain water in the nulch conposition, in addition to its
function as a tackifier. The waterrAgtEenti on property of the WO 02/ 32210
PCT/ USOCO 41178

| EXAMPLE WATER MULCH SEED FERTILIZER | HYDRO
| (in lbs) (in 1bs) MIX
(800 Ibs = 100gal) |
1 | 800 50 per per 0.05%
| specifications | specifications
2 | 800 50 “ | “ 0.1%
3 800 50 “ “ 0.15%
4 800 50 “ « 0.2%
5 800 50 “ “ - 0.25%
6 800 50 “ “  0.3%

The amount of seed and/or fertilizer, if any, in the mulch composition according to the
10 present invention has little effect, if any, on the integrity of the mulch composition. However,
the function of the hydro mix moisturizing agent does vary according to its percentage in the
mulch composition. Thus, for Examples 1 and 2 of Table 1, the hydro mix moisturizing
agent functions primarily as a tackifier. A tackifier functions essentially as a glue that holds
the mulch composition together, thereby reducing, if not preventing, the effects of wind and
15  water erosion on the mulch composition. However, a tackifier typically has little or no effect
on the water retention properties of the mulch composition.
As the percentage of hydro mix moisturizing agent increases as shown in Examples 3
through 6 of Table 1, the hydro mix additionally serves to retain water in the mulch

composition, in addition to its function as a tackifier. The water retention property of the



-7 mul ch conposition of Exanple 3 is fair, the water retention property of
the Exanple 4 nmulch conposition is good, that of Exanple 5 is excellent,
whi | e t havear/enivetenti on property of Exanple 6 is superPOT/USOomM1TSe
preferred enbodi nent of the present ihvention, the hydro m x noisturizing 5
agent is added to the nmulch conposition in lieu of an additional tackifier,

such agugHabmpbilibher ELHhSIR 3G9 MROShE WaRr ASGBIA HRShHS of R IBlafpas 4 ed
enbodi ment, the hydro m x noisturizing agent conprises approximately 0.1%

108" ob i AFRPOtaTS Bl AT KR MRS B B or R,

Exanpl e_ 6 of Q0 Tabl.e 1. In this range, the hydro m x noisturizing agent
does nBtEFGIMS & IGWPSINs a result, the hydro mix moisturizing agent
conponent of the mulch conposition tends to bead and run off a surface on
whi ch the nin tbhpessrpsisimbasimenf of greayesdntindenion) e hydrorrairaneisisiizad with t he
ot her conponents of the nulch conposition. Therefore, in the preferred
enbbdi agent is adddbtoghie frabtharvimpositiad deldeut «f ahlwédmohsltteckizemspchgegoart dn Breeak t he
surface tension of the hydrated hydro m x noisturizing agent. Breaking the

sur f acgut@ninPositad s&DrdiRe tdhd Heefeiod enfBAIdshett] it Rgd@dGERImbigufikiawagand to
coat the surface on which it is sprayed. The hydro m x noisturizing agent

remai n§orgf>xi%%gar¥ﬂer6ﬁn{alf@y BLgt, &Wﬂ%}% ﬁg}‘a é;ﬁr&n%é GhineVRgR b iRRvAg Sl ow

the rate of wat'er evaporati on conposi tion, thereby extending

t he peri 2 f moisture reteption. Th shi bfe. which is
distri 51?323-6530%%3%/3}& OCEBW(?F gﬁ?soog,wa;{%ﬁ%?l%rﬁ% r%bgyg\?r{(té a%ﬁlrl etlant for the

preferred enbodi nent of the mulch conposition. Wiile the hydro m x
moi st uEXENPg %fdent preferably incl udes .05% of the Smashing Wite, in

alternati ve WD 02/ 32210 PCT/ USOQ 41178
10  Table 1.

In this range, the hydro mix moisturizing agent does not form a gel. As aresult, the
hydro mix moisturizing agent component of the mulch composition tends to bead and run off
a surface on which the mulch composition is sprayed and would not remain mixed with the
other components of the mulch composition. Therefore, in the preferred embodiment, a
15 surfactant is added to the moisturizing agent to break the surface tension of the hydrated
hydro mix moisturizing agent. Breaking the surface tension causes the hydro mix
moisturizing agent to flow and to coat the surface on which it is sprayed. The hydro mix
moisturizing agent remains mixed with the other components of the mulch composition to
slow the rate of water evaporation from the mulch composition, thereby extending the period
20 of moisture retention.
The Smashing White, which is distributed by the AMWAY Corporation, functions as
the surfactant for the preferred embodiment of the mulch composition. While the hydro mix

moisturizing agent preferably includes .05% of the Smashing White, in alternative



-8 enbodi ments the percentage of Smashing Wi te can range from
approximately .03%to .080/0 by weight. One skilled in the art wll

readi | y meaoysp2ze that other surfactants can al so be usedPCWUBH/4INES pr esent
i nvention. For exanple, in one enbodignent, only the active ingredients of

5 Smashing White, Sodi um Sesqui carbonate and Sodi um Tri pol yphosphate, are
added ' i ARADE [ t of

t he pregg)gﬁ{}ﬁelnrtlg\%g? ?rgﬁl,lté é@aﬁ lié!a ,Wa}ﬁ?c iggé ﬂr?r%ﬁré%%)g%? Ed?%gg 'W(I\?AgbdrggpNOva
and thl cvp .iﬂcl udes the active ingredient Novasan, is used instead of or in
conbi nat1 OR Wi th the Snashi ng Wiite. In this enbodi ment, the percentage of
10 Novasan or the Novasan /[Smashing Wiite m xture is also preferably .05%
However, tH&e sﬂfﬂkééw&g?ét il %ﬂlsigy e egivechi orﬂaeﬁ@%ref%t% %ﬁsw&l?wg ly .03%to
. 08% by weight. While the hydro m x noisturizing agent according to the

pr ef eryiddthe phesditieventiof. Ferecxappéss émene awkmdimon, emy thedet vo megosbentedl ul ose
gum in alternative enbodi nents the percentage 15 of cellul ose gum can

r afige Snishingphiox iSoaiuel Fesgbiatbon£b %nd $¥dE amt Trépotyglhbsghase aguridédstonhae , it
becomes sticky and clings to the mulch. The al um num sul fate conponent of
the hyEaR mM MolRRinSindldgghtng agent functions as a "cross-linker” to cause
the nolecules of water to cling to the nolecules of cellulose gum Wile

the pref et d. eqbadl IEOLflent NLONAL O 1060 GOIRELISS,! 0808 Ut num

sulfate, in ternative e e percéntage al um num 20 sul fate

can range .from ximately, 5.00% t0,15% I|In yet other enbodi nents of the
avendigntoaer RRUE N sl Rein i aree Pt fr Bl N frar Sk The o
hydrated netallic salt. such as zinc sulfate, indiumsulfate, cadm um
sul f atiesteagrf agan sqmabimatipnswithethieprpgshing Aivaite. da this grbgdimeat.4he PArARIALSALT at e.
WO 02/ 32210 PCT/ USQQO 41178

10 Novasan or the Novasan /Smashing White mixture is also preferably .05%. However, the

percentage of
Nova Clean can range from approximately .03% to .08% by weight.
While the hydro mix moisturizing agent according to the preferred enibodiment of the

present invention includes 92.95% cellulose gum, in alternative embodiments the percentage
15  of cellulose gum can range from approximately 85% to 95%. When the cellulose gum is wet,

it becomes sticky and clings to the mulch. The aluminum sulfate component of the hydro

mix moisturizing agent functions as a “cross-linker” to cause the molecules of water to cling

to the molecules of cellulose gum. While the preferred embodiment of the hydro mix

comprises 7.00% aluminum sulfate, in alternative embodiments the percentage of aluminum
20  sulfate can range from approximately 5.00% to 15%. In yet other embodiments of the

invention, in lieu of the aluminum sulfate, the cross-linker can be a hydrated metallic salt

such as zinc sulfate, indium sulfate, cadmium sulfate, and gallium sulfate in the same

percentage as aluminum sulfate.



-9 In the preferred enbodi nent of the present invention, the hydro m x
noi sturizing agent is added to the other conponents of the nulch
conposi t ivod02/se2an anhydrous form preferably a powder. HeQEVE00/411T8e
anhydrous hydro m x noi sturizing agedt- can be used in any other suitable
form including but not limted to granular or chunk fornms. 5 In an

al ternativay ferRAen®bdihltat O 88 BRkedtRYRRAtbR e Ryd dirhRAstI@iig uri zi ng
agent is mxed with the nulch, rather than an anhydrous noi sturizi ng
agent . 1 hi di ‘ i 7] ent | y being
i od BTt RO BB oppohclfs S oo RS by L ALY ot P
ingredients of th ch copposjtion. In this enbodinent, it is referred
Lhat (S CHOBF 3PRATSrOFOG P TR BYLALS Biliombs SO e e beted o 11 qui
capabl e 10 of being poured. For exanple, the hydrated noisturizing agent
can beénpiofed seitpbhe fowat includpgdut pefdirpidisto gramday opphunkfarms.syr up.  The hydro
m X noi sturizing agent can be used for purposes other than to be m xed

wi th t he miheh atternbhovenertirelimentol thegpsest nvertionFahydérgdphastutineg hgehto m x
nmoi sturizing agent can be used as a fire retardant. In this enbodi nent,
hydr atieghixedady @h tHeXmimeh,Shiled thhmgh dfhydgReimddtengng SeaibPId B dosbodirgenif ace t hat
is to be protected fromfire. The water rel eased %ron1 the hydro m x

noi st ypd zi T r: rface.
e Ty e e e Kl MR oL B
appropriate ne ipncl udi n t n lim¢ted t rayihn di. ppi_ng,

by g G TGe orabelstleRR Tty MRk shEbb et Me BRI m AL

nmoi sturi zi ng, agent can be applied to flanmabl reas 20 in the path of a
wild A UGQH@%’ﬁvdlrmraﬁ?cgm%ﬁlgm&ag?w&e S5 SHgPithatiigaig afsuid sapblsn ¢ he

fl ammabl e areas for an extended period of tinme. The tinme that the flammble
arl@as akibeing popragdi dorrekaneple.dhejeysbpigé molstyrizpag aganpern henmixed swall thel ibhasof t he
hydro m x noi sturizing agent. The preferred fire retardant conprises .35 %
anhydrtbeisortsystkroy i X thiy syepght and WO 02/ 32210 PCT/ USOQ 41178

The hydro mix moisturizing agent can be used for purposes other than to be mixed
with the mulch to form the mulch composition. For example, the hydro mix moisturizing
agent can be used as a fire retardant. In this embodiment, hydrated hydro mix moisturizing

15 agent alone is applied to a surface that is to be protected from fire. The water released from
the hydro mix moisturizing agent retards the spread of fire over the protected surface. The
hydro mix moisturizing agent can be applied to the surface by any appropriate means,
including but not limited to spraying, dipping, brushing, dusting, and sprinkling.

In one example, the hydro mix moisturizing agent can be applied to flammable areas

20 in the path of a wild fire. The hydro mix moisturizing agent will leave a wet film on the
flammable areas for an extended period of time. The time that the flammable areas will
remain moist is dependent in part upon the formulation of the hydro mix moisturizing agent.

The preferred fire retardant comprises .35 % anhydrous hydro mix by weight and



-10 99.65 % water. However, in alternative enbodi nents, the anount of
anhydrous hydro m x noisturizing agent can vary in a range of from.2 %to
7 % by webghis22a6 a percentage of weight of water used. FowuSemgits of tine
that the noisture will be retained-om-the flamuable surface increases
along with the percentage of anhydrous hydro m x noisturizing agent in the

5> formylegt), %t%ehf%“@@éﬂ 'ir?%te‘iﬂfh”k‘Eﬁﬁ%b&ﬁleﬁ%nth@%nﬁﬁh?&ﬁﬁﬂ y@%aOheirpehik 0 t he

|nten5|ty of 't ire according to at nospheric conditions such as w nd
dr ous dro m t z r onpri ses:

92 8 d)]%l%f”ilﬂp%g%e%u?ﬂ vapy | 5n%%8;flfhrﬁ ?u%téujl ?g%ﬁggghtdfﬁ ‘;Jef/{eﬂ@a agt ant, such

as Smashi ng Wite. nalterntlvee odlments res nv tion,

t he p&%ﬁpégéteéﬂseéemm 6‘3%% H@ég‘b SiTROIBtHES ‘éiH E“déﬂ% f%h?ﬁ“ afe

noi sturi zing agent can range from approxi mately 85 % - 95 15 % by wei ght.

The penderntiageasos alahgmithihe sercerage o anhydipgrehyidromiaplioxiseg aept 5100 9 - 15

% by wei ght, and the percentage of surfactant can range from approxi mately

3  Yern2Bonl Mhyelesiagbohan]agom cdi eesatectetl hecdrgidig do Hiexntensibtafithefirng agent
can be directly applied to soil. In this enbodinment, the hydro m x

NDi St Yhi 2ER8diaE & tnloSphsREohitiBhPMcH 8s FRdSTdibsty. 20 directly to the soil,
for exanple, to irrigate crops or planted seeds The hydro m x noi stur|2| ng

agent can B 3BRLA G £ e BRkLubG ATELARRLARY Bhgpeans, i nol udi ng but

not limt t'o spraying, di pping, |ng, ustin and sprinkling. In
one enbodi nent, the hydra m x noi sturl zing agent is hydrated prior to
bei ng appliedtothe soil. In this enbodinent, approximately.05 %to .3 %

anhydrous hydro mx is nmxed with approxi mtely WO 02/32210 PCT/ USOQ 41178
-11 92.8 % cellulose gum;

10 7.00 % aluminum sulfate; and

.2 % surfactant, such as Smashing White.

In alternative embodiments of the present invention, the percentage of cellulose gum
used in the anhydrous hydro mix moisturizing agent can range from approximately 85 % - 95
15 % by weight. The percentage of aluminum sulfate can range from approximately
5.00 % - 15 % by weight, and the percentage of surfactant can range from approximately .1
% - .25 %.
In yet another embodiment, the hydro mix moisturizing agent can be directly applied
to soil. In this embodiment, the hydro mix moisturizing agent is used to provide moisture
20  directly to the soil, for example, to irrigate crops or planted seeds. The hydro mix
moisturizing agent can be applied to the soil by any appropriate means, including but not
limited to spraying, dipping, brushing, dusting, and sprinkling. In one embodiment, the
hydro mix moisturizing agent is hydrated prior to being applied to the soil. In this

embodiment, approximately .05 % to .3 % anhydrous hydro mix is mixed with approximately



800 I bs. water. Alternatively, the hydro m x noisturizing agent can be

applied to the soil in an anhydrous form Witer can then be added, for
exanpl e, Wy ozp2ag/i ng the hydro m x noisturizing agent. TREeT/Rgar4a1T8 X
nmoi sturizing agent will retain waterlfor controlled release to the soil. 5

In yet anot her enbodi ment, the hydro m x noisturizing agent can be used as

an  agd iy Gate. WNBmaN&y Qhe ﬁy&@ﬁﬁi%ﬂoistﬁ%ih%ﬁée% @ 6 at%pmie@@d fh¥ soil in
conpression-forned in a dry state. After the core is formed, it is

desi r%Hlaﬁq.%d%ags?fé?rﬁbar%?%rsﬁHrtl?eni L RbDGo LKt L bl TRAPVE R drbhix Of - L he

battery. b ry manufacturers uccess in their
attenpts taq absor er into the . battery core.. This proble an be sol ved
by TG ARG APas THG Braso Sk Mo rice aedd pid St i Bh eSS, cor o
material prior to conpression. After the core is forned, the hydrom x

noi st Up theisey- agent will absorb noisture back into the core by capillary
action. The surfactant conponent of the hydro m x noisturizing agent is

uséd t o rellegserptier embodiaeet, tlensidonmiomalsthwixingrgentodagthgrsed @ dve absor bed
back into the center of the battery core. 1In this enbodinent, the

anhy dradusivByslfe caieoMagbty iBtiRgesge Npigiigicompiisyiod Fowwstpiniases stal4. 9 %
cellulose gum 5.00 %alum numsulfate; and .1 % surfactant, such as

Smashi Ayge &&? is RAndd ia HaviABk t¥ b D AR MR tfto QPR GERbRARe Afe Gl | Ul Ose
gum can range from approximately 90 % - 95 % by wei ght. The percentage of

| um |.f f ' o PR v, ' , d
L e S St S S s e

i ght. 02/ 3 - .. :
welg Watgy?nto the %a%tg'egy Egg./ Llllslicsxgrgg]%%%an be %glved by mixing anhydrous hydro mix

10 moisturizing agent with the battery core material prior to compression. After the core is
formed, the hydromix moisturizing agent will absorb moisture back into the core by capillary
action. The surfactant component of the hydro mix moisturizing agent is used to release the
surface tension to allow the moisture to be absorbed back into the center of the battery core.

In this embodiment, the anhydrous hydro mix moisturizing agent preferably

15  comprises:

94.9 % cellulose gum,;
5.00 % aluminum sulfate; and
.1 % surfactant, such as Smashing White.
20
In alternative embodiments, the percentage of cellulose gum can range from
approximately 90 % - 95 % by weight. The percentage of aluminum sulfate can range from
approximately 5 % - 10 % by weight, and the percentage of surfactant can range from

approximately .075% - .2 % by weight.



In the preferred enbodi ment, anhydrous hydro m x noisturizing agent is
added to the battery core material in an amount of .05% by weight as a
per cent ageO 0f/32he wei ght of the battery core material. |PCEUS@YNALS ve
enbodi nents, the anount of anhydrousihydro m x noisturizing agent m xed
with the battery core material can vary fromapproximately .04 % 5 .08 %
as a percenf yof o, LAG 1l 80infaht, BALIEREW ALECHIBhETshMzingWkhiSs b®dy ¢ M x
noi sturi zing agent is used Inthe preferred enbodi ment of the present

i nvention, any other. appropr.i at e i Iri.zin n : such as
the - car ety s8Rm ki ARATSRHLE GuE MGy E: APeRERE S REeE RNl By
No. 4,865,640 ("the 640 patent"). The noisturizi agent disclosed in the
640 patecoramatcril dpalegptneamigdyass. 1or FBAPOAF ﬂﬂ&dfﬂ'séﬁp’iﬁ’dyw ic groups
substituted on glucose units of the cellulosic chain through an ether

| i nkagenistThsing ez¢niinox¢cwib thedwatiery coraaaiexiadeaniviery Bomypapmretatalyt- 8 Vit sal t
and then wth aerated water to forma high viscosity substance that

gr aduadd ¥, asel acms okt eveighndf kittery wdrematartaér act i ng wi t h bi ol ogi cal

organi sns typically found in soil. The noisturizing agent disclosed in the
640 pat entwERIMEIRS 8% Rixthbiigingfagentiduded)in 6l greteasd embodprunst thangi ng
from1l-3%by weight (as a percentage of the weight of water used) and

R L

represente r Ich "M a netal substituted

f hyd h b 0 of | 1 j d and "R’
o o camPaRBLCUgRaR i Ar ey doR Rl ke S PG R 0”1 0. 306
by wei ght ,’éas a percentage of the weight of water ,used%' ﬂnd (c) water
rangi igtent dml 9y Mouyy g ngasegheisclogsdgd ey 940 Prenipaerr e digeellulogy

10 compound with carboxylic groups substituted on glucose units of the cellulosic chain through
an ether linkage. The cellulosic compound is admixed with a hydrated metallic salt and then
with aerated water to form a high viscosity substance that gradually releases water and air
when interacting with biological organisms typically found in soil.

The moisturizing agent disclosed in the ‘640 patent comprises a mixture of:

15
(a) cellulosic compound ranging from 1-3% by weight (as a percentage of the weight
of water used) and having an average molecular weight ranging between 90,000 and
700,000 represented by the formula:
R-O-COOM, in which “M” is a metal substituted for hydrogen on the carboxyl group
20 of the cellulosic compound and “R” is a cellulosic chain;

(b) a hydrated metallic salt ranging from 0.1-0.3% by weight (as a percentage of the
weight of water used); and

(c) water ranging from 97-99% by weight.



The water can optionally be aerated. The netal substituted on the carboxyl
group can include such netals as lithium sodium potassium rubidium and
cesium Weohyxtn@ted salt can include such salts as al unPonsendiizst e, zi nc
sul fate, indiumsulfate, cadmumsulfate, and galliumsulfate, with water
bei ng held nechanically to the salt nolecule. 5 A surfactant can al so be
added to t h%e%t@r%éﬁ'o?ﬁ%l@%%@%ra@gds ctRSfdall Abdtheted B4 ChRBHSRY 1 gro%%an

exenpl ary enbodi nent i ncludes surfactant conprises a m xture of:

97. 85% er 2.0%.,Cel J.ul m 1 - 15% Jm. N | fa hi 1 Xture
e aadhelt ek sRIGOR liB® Saihi. pOtatdit bl Th TR e I8 gl LY 2 0
gal | ons of ter used. The Oiginal Palnplive. dis shi ng. soa

manuf &8R ifceieryoh F?itseéﬁbia%urpéu%ﬁ%?aiw suj tects%%w%@%ﬁ@ e PRt aRd act ant

Sodi um Laurel Sulfate. In this exenplary hydrated enbodi ment, however, the
sur f aczelivm s fagm [with weteiepdet hiadd meckanigadlyde theesltinplgpuisyent i ng t he

noi sturi zing agent fromsticking to the sides of its container. In another
enBodi nent Hofufduganprasdmnt bd addedto the mastuagikg bgert dissloaetiadh¢ 40hatentil ch
conposition. The preferred tackifier is guar, although any other suitable

veget ablLex@HpRY emBBdihRakihbi iREneasudasi@ni@mpsRes 4 miRiRbt he nul ch. The
present invention can be illustrated by the follow ng test exanples. These

test exanples are for explanatory purposes only and are not intended to
limt the scope of the invention disclosed herein. WD 02/32210

PCT/ USCO/ 41178 g 81154 T EXAMPLES 1 - 7 The tests in Test Exanples | - 7
wer e perforned irz‘ 2/°i il by 24 inch fish tanks. The

2.0% Cellulose Gum

10 0.15% Aluminum Sulfate

To this mixture is added 0.5 oz. Original Palmolive® Liquid dishwashing soap per each 500
gallons of water used.
The Original Palmolive dishwashing soap, manufactured by the Colgate-Palmolive
15 Company, contains the surfactant Sodium Laurel Sulfate. In this exemplary hydrated
embodiment, however, the surfactant is only included for its properties in preventing the
moisturizing agent from sticking to the sides of its container.
In another embodiment of the present invention, a tackifier is added to the mulch
composition. The preferred tackifier is guar, although any other suitable vegetable gum or
20  tackifier can also be used to bind the mulch.
The present invention can be illustrated by the following test examples. These test
examples are for explanatory purposes only and are not intended to limit the scope of the

invention disclosed herein.



tanks were filled with various types of dry soil, including clay, |oam
sand, and deconposed 5 granite. Tests 1 - 7 were perfornmed indoors.

Ther ef or ayogr/gaxd i ghts were used. Two types of Anerican ERCEUSIOBI1Bonpany
mul ch were used in the tests. Excel{rd- Fibernulch contains 100% wood
fiber. Fibercel TM Mul ch contains 70% wood fiber and 30% recycled

nemspﬁtgﬁxEQQSEpLgy@_yypes of mulch were used both with and w thout the

st andar nerican Cel si or Conpany guar tackifier. 10 Various types of
native grass seed were added to the test mul ches. The native seeds used in
the tests included California Barley, Prostrate Form |daho Fescue,

Berkel ey Blue W]Idrye, Zoro Fescue and Californi a Pappy. JTh nount of
seed added1?@t?ﬁ%mﬁﬁﬁhﬁmﬂﬁﬁﬁbBSYFFHHJ mEd &b Bﬁﬁpﬁggﬁé@ﬂéﬁgmggegﬂﬁer-acre
recommendations of the California State Department of Transportation

( Cal t rairks)werd filed with veripusritpasiod dey saak ynchudties elrndoans send ang degqierosed seed
and the acreage to be covered. The anount and type of fertilizer added to

t he myratitecOegros i Uivame paforohed érdvorse dHeyefortehgrosdights were uaedd condi tion. The
fertilizers were added to the nulch conmposition in accordance with their

manuf act ur efrg, ty'b@§@ﬂ'm_ﬁ1@gé3etnim5}si0@\@|fﬂ6ﬁﬂ? nitdek sl AkcdCaNpayts! exeg@ends usi ng
one 50 Ib. bag of their nmulch for 20 each added 100 gallons of water. For

t he plﬁi@&ﬁl@ﬁo%%ﬁ%ﬂ#ﬁﬁ@%@%&?ﬁ%&n’Fibaelréelf Bl gi@goy%%géﬁbafarﬁ%% can

Excel si or e consi dere ags. Test
Exanpl es - 7 use a.range of qu to water, rati.os from1/2 bag to 1 1/2
bags. pevebae it Segarrneesgt e detaie b ne Mg it e iR
reconmended rul ch to water ratio, WO 02/32210 PCT/USOQ 41178 - 15 In Test
ExanplAsgerican Excelsipg Company gwardadifisi ng agent in the form of a powder was
added in a range of from.8 Ib - 2.4 Ibs, inclusive to water and to mulch
t Hat di d notarcontyies of ndteecsramn denddvespaddasidn tedestinsilolresCdip antyvea seedd f i er .
The amounts of hydro m x noi sturi zing
used in the tests included California Barley, Prostrate Form, Idaho Fescue, Berkeley Blue
Wildrye, Zoro Fescue and California Poppy. The amount of seed added to the mulch
composition was based on the average seed-per-acre recommendations of the California State
Department of Transportation (Caltrans). These recommendations vary according to the
15  types of seed and the acreage to be covered.
The amount and type of fertilizer added to the mulch composition was determined by
the soil type and condition. The fertilizers were added to the mulch composition in
accordance with their manufacturers’ recommendations.
American Excelsior Company recommends using one 50 lb. bag of their mulch for
20  each added 100 gallons of water. For the purposes of this application, all references to
“bags” of American Excelsior Company mulch will be considered to be 50 1b. bags. Test

Examples 1 - 7 use a range of mulch to water ratios from 1/2 bag to 1 1/2 bags per one

hundred gallons of added water, including the factory recommended mulch to water ratio.



agent added to the nul ches were based upon the weight of the noisturizing
agent as a 5 percentage of the volune of water by weight. The results of
Test Examwpdex3221% i ndi cated that the anmpbunts of added ferpCTiUs@v4iarsd seed
had no effect on the nulch conpositi-op-s water retention. In addition, the
mulch to water ratio had little to no effect on the water retention of the

mul ch Conpoﬁllféspﬁxarﬁéﬁ%-ﬁ amﬁn‘? o MEeh ofé%‘%ﬁg&%% NLBEN NG poHERw2E
EXAI\/PLE OF PROPERTI ES RETENTI ON GERM NATI MO STURI ZI NG AGENT 1 0 05%
S f
N e O BT

tacklfler t han
mul ch wi ndard tackifier. 3 0.15%. Superi or tac jfier. Exce ent wat er
Excel | Ehﬁts anﬁ%f@%émrf%ﬁ Excelpier Companyapkiter, SsaAmamts fdRidrq ix mei§pEESr wat er

Excellent. retention properties. 5 0.25% Super superior Excellent seed
t acki f pgent adyled o hatnweheshyare bassawppt Biatweight 0é therpeispimgtagey@sa t hr ough.

5  percentage of the volume of water by weight.
The results of Test Examples 1-7 indicated that the amounts of added fertilizer and
seed had no effect on the mulch composition’s water retention. In addition, the mulch to

water ratio had little to no effect on the water retention of the mulch composition.

TABLE 2
10
. TEST CONCENTRATION BINDING WATER SEED
EXAMPLE OF PROPERTIES RETENTION GERMINATION
MOISTURIZING
AGENT | |
l 0.05% | Superior to standard | Equal to mulch with | Fair.
tackifier. standard tackifier
2 0.1% Excellent tackifier. | Considerably better Excellent.
than mulch with
standard tackifier.
3 0.15% Superior tackifier. |  Excellent water Excellent.
|_retention properties.
4 0.2% Superior tackifier. Superior water Excellent.
retention properties.
5 0.25% Super superior Excellent seed
tackifier. germination, but
some plants were
not able to push
through.
6 0.3% Super superior 50 - 60% of plants
tackifier. could not push
through.
7 0.35% Super superior 50 - 60% of plants
tackifier . could not push
| through.




6 0.3% Super superior 50 - 60% of plants tackifier. could not push

t hrough. 7 0.35% Super superior 50 - 60% of plants tackifier could not
push t hr ovg@h2/33a0 02/ 32210 PCT/ USOQ 41178 - 16 The resul t BCOUSHest78EXanpl es
5 - 7 indicated that, as the concentr@ation of hydro m x noisturizing agent
is increased, a crust begins to formon the top of the mulch. As the

concentrat iqn r&%lt?)ﬁﬁ"f&ft L XmPRL SLurihdibitgd BRERE 1RRBLOSEAESH o2Rplro e Pl ants

that have germnated fromthe seeds in the nmulch begin to have

difficulties i hi ng_t h th | ch.
compodt i URERAeTg EREAGhErodRaant Pt Hot B, shilh, M2

ro mx nolsturizing

agent al so exhibit increased erosion control perties. In arid areas,

i rri g&PNeRRtimieR 0ﬁfé’df%lﬁlﬂ’tlwlsgirgﬂge%gef‘t)aﬂpﬁ?ﬁﬁ%g ‘géolgn%%ﬁé’h“i%tha&atvﬁe seeds as
well as to sustain the newy-germnated plants. The water retention

pr opergeirematefl ftanetheskals in dermpolsh begingo bavedliffiguibes tn mushing thepugh the 5 |
extended the period before irrigation nust be 10 started. In Test Exanples
4 and mulch.hBopevdrotie hefldr @nipasitpat honngiisthigher straehtedionasf bxdremded from
one day to fromthree to seven days. In non-arid areas, the nulch

composhbik@RSinBlagdifdlso EHBITIA@Sastd @Rfion cBRYoIgrbpBriat e entirely the necessity
for irrigation. The soil used in the tanks was dry, with the only added

T 41 oo FBPLO S T g e s e

t ake 25 days ch conpositions used in

Test Exappl and 4. These seeds di i nate.25 days. af lanting,
ui £ ot SRRy RU i ke BTG CupE i P o P GRS 8f ) o

seeds that take 7 - 1.0 days to germ nate gernin%} d in the exgﬁfted tinme.
The grc&g@@gitiph%gsegém et Exagples 1 — 7 all extended t e period before irrigation must be

10 started. In Test Examples 4 and 5, the period before irrigation must be started was extended
from one day to from three to seven days. In non-arid areas, the mulch compositions of Test
Examples 4 and 5 may eliminate entirely the necessity for irrigation.

The soil used in the tanks was dry, with the only added moisture being the water
applied with the mulch composition. Seeds that take 25 days to germinate were added to the

15 mulch compositions used in Test Examples 3 and 4. These seeds did germinate 25 days after
planting, without any additional water being supplied. In the other Test Examples, seeds that
take 7 - 10 days to germinate germinated in the expected time. The grasses that germinated
grew to an eventual height of 5 - 6 inches and lived for between 20 and 30 days after
planting, without additional water being supplied.

20

TEST EXAMPLES 8 - 12

In Test Examples 8 - 12 the mulch compositions were sprayed onto an embankment having

an approximately 10% grade. American Excelsior Company Excel® Fibermulch was used



grew to an eventual height of 5 - 6 inches and |ived for between 20 and 30
days after planting, w thout additional water being supplied. 20 TEST
EXAMPLES W0 02/3210 n Test Exanples 8 - 12 the nul ch conposi pPCDOSOOMILTS Sprayed
onto an enbanknent having an approximately 10% grade. Anerican Excel sior
Conmpany Excel (r) Fi bernmul ch was usegly\o 02/ 32210 PCT/ USQO 41178 - 17 for
Test Exanples 8 - 12. Each batch of nulch was m xed with 1,500 gall ons of

ﬁﬂf’ﬁﬁ% “?a%?e%%%ﬁle%?“ﬁéﬁ acﬂftaﬁﬁfaf?%f%ﬁg@ﬁﬁﬁgﬁdﬁvﬁﬁx O RGeS o e
aniydr oG HEAEIo b O See B e s oy e5 DI PE SEB ALSE ul ches.

No tackifiers were added to the mul ch conpositions of Test Exanples 8 - 11.
Test  Exdfieplecath baightsaioheunsidarek o hesienpipantde thederd eesiird ride ydo Mk st ur i zi ng
agent. TABLE 3 TEST CONCENTRATI ON AMOUNT WEI GHT OF \\EI GHT WATER EXAMPLE OF
OF MO STOURIZIZNG a@rtyiA PR dREF BRIT Py sTisRr KD YA CE-RnGETo iy,  AGENT
wei ght relative to the weight of the water) 8 0.1% 11 bags 12 | bs. 12, 000
| bs. 5A swbdhes. Aiplaakilios wefeladdediowas wrlch ecraprsdiongell Tesingjamiples th-tlhe Tasil ch and
down t he

Example 12 contained tackifier but no added hydro mix moisturizing agent.

TABLE 3
TEST CONCENTRATION | AMOUNT|  WEIGHT OF WEIGHT WATER
EXAMPLE OF OF MOISTURIZING | OF WATER RETENTION
| MOISTURIZING MULCH AGENT (by
AGENT weight relative to
‘ ‘ the weight of the |
1 i water) ‘ | |
1 8 0.1% |11 bags 12 Ibs. 12,000 Ibs. | A small amount of
: (1,500 water leached
| gallons) from the mulch
and down the
| embankment.
9 0.15% 11 bags 18 Ibs. 12,000 lbs. No leaching of
water from the
| | mulch.
‘ 10 0.2% | 11 bags 24 1bs. | 12,000 lbs. No leaching.
11 0.25% 6 bags 30 Ibs. 12,000 Ibs. |  No leaching.
12 | 0.0% 11 bags | 0 12,000 Ibs. | Water continued

| to leach out of the |

‘ mulch 30 minutes

after application of
the mulch to the

sloped surface. A

| | | large percentage

‘ | of the added water

leached away,

| leaving little

| ; moisture to

enhance

germination and

rooting of the
seeds.




enbanknment. 9 0.15% 11 bags 18 I bs. 12,000 I bs. No | eaching of water from
the mulch. to 0.2% 11 bags 24 tbs. 12,000 | bs. No leaching. 11 0.25%6
bags 30 Mx@02/321®©00 | bs. No | eaching. 12 0.0% 11 bags 0 RCTOS@/41bE. Wt er
continued to | each out of the nulchl80 mnutes after application of the
mul ch to the sloped surface. A |arge percentage of the added water

| eacherkapayAVPERYiIRNghittle noisture to enhance germ nation and
rooting of the seeds. WD 02/32210 PCT/USOQ 41178 - 18 TEST EXAMPLES 13 -
14 In Test Exanples 13 and 14, the mulch conpositions according to the
present invention were

In Test Examples 13 and 14, the mulch compositions according to the present invention were
sprayed onto a new schoolyard in Floyd Knobs, Indiana. The mulch compositions and test

5  conditions for Test Examples 13 and 14 are provided in Table 4, below. The results of the
tests are listed in Table 5, below. The moisturizing agent added to the mulches in Test

Examples 13-14 was the hydro mix moisturizing agent.

TABLE 4

10

Product Combination: American Excelsior Company Excel®
5/16 inch fiber blend

; moisturizing agent powder

| | No tackifier

| Test Site and Soil Conditions: | Dry, relatively soft clay soil. One 3:1 slope,
mostly flatter ground
Weather: 85 degrees, very sunny, wind 12 - 15 knots

Equipment: 1500 gallon Finn tank




sprayed onto a new school yard in Fl oyd Knobs,

| ndi ana. The mul ch

conpositions and test 5 conditions for Test Exanples 13 and 14 are provided

i n Tabl e W0 obad20v. The results of the
The noi sturizing agent added to the yul ches in Test

hydro m x noi sturizing agent.

Excel si or
One 3:1 sl ope,
12 - 15 knots

Conpany Excel (r)

nostly flatter
Equi pnent: 1500

TABLE 4 10 Product Conbi nati on:
5/ 16 inch fiber
No tackifier Test Site and Soi

Condi ti ons
gr

. Dry,
her :

Aneri can

very sunny,

-19 TABLE 5 TEST CONCENTRATI ON COMPCSI TI ON M XI NG RESULTS EXAMPLE OF
MO STURI ZI NG PROCEDURE AGENT 13 0.1% 12 bags Excel (r) Tank first filled 1.

Mbi st u
fiber,
remain

izing agent fiber with water, then was excellent as a 150 lbs.
EBSE, t ackPNCENTRAGIONDSCOMBOBITIONef MIXING | | zer. |REVBITSt ur e
eBXAVB00 g@Fh@ngggﬂgNGrizing agent ORRPREDYREf ace for 1
E [
13 0.1% 12 bags Excel® | Tank first filled I. Moisturizing agent
‘ fiber with water, then was excellent as a
} 150 Ibs. seed | fiber, seed, tackifier.
200 Ibs. fertilizer ‘ fertilizer. 2. Moisture remained
1500 gallons ' Moisturizing agent : on the surface for 1
water | was then poured | hour. Moisture was still
12 Ibs. slowly from end of | present % - 1 inch below
moisturizing bag. Moisturizing | the soil surface after 3
agent powder agent mixing took | hours.
[1500 gal. x 8 one minute, 3. Spraying consistency
Ib./gal. = was excellent, with no
12,000 Ibs. x .001 ' clogging of equipment.
= 4. No loss of product,
12 1bs. slight loss in soil.
moisturizing Trickle loss on 3:1
agent powder.] slope.
5. Germination started
in seven days.
14 0.2% | 12 bags Excel® | Tank first filled 1. Superior tackifier.
fiber with water, then 2. Moisture apparent to
| 150 Ibs. seed fiber, seed, 1 inch depth after 2
1 200 lbs. fertilizer | fertilizer. hours
1500 gallons Moisturizing agent | 3. Excellent dust
| water was then poured control in a heavily
24 1bs. slowly from end of | sprayed area.
. moisturizing bag. Moisturizing | 4. No loss of soil or
' agent powder agent mixing took | product on 3:1 slope and
| one minute. upward area of slope
5. Germination started
in seven days.

TEST EXAMPLES 15 - 19

In Test Examples 15 - 19, the compositions according to the present invention were sprayed

onto a test site located in Santa Rosa, California. The compositions and test conditions for

Test Examples 15 - 19 are provided in Table 6, below. The results of the tests are listed in

tests are |isted i pPCT/aBbO1578 bel ow.
Exanpl es 13-14 was the

bl end noi sturi zi ng agent powder
relatively soft clay soil
85 degrees,

qggg at w nd
gall'on %ﬁnn tank WD 02/ 32210 PCT/ USOO 41178

ed



wat er was then poured hour. Misture was still 12 Ibs. slowly fromend of
present'/4 - 1 inch below noisturizing bag. Miisturizing the soil surface
after 3 agenr3powder agent m xing took hours. [1500 gal. RCBUSeN#1misnute. 3.
Sprayi ng consistency |Ib./gal. = was2@xcellent, with no 12,000 |bs. x .001
cl oggi ng of equipment. 4. No |loss of product, 12 |Ibs. slight loss in soil.
Moi St utbkl ) GelbW, Cﬁleﬂn&@@?ﬁzﬂg gerﬂt ad @GLRIthPANRES ih BlsPPLampPles (RNWAQL 1 ON
started in seven d % 12 bags Excel ( Tank first filled 1.
Super i ki.fier b th water, then 2. Misture apparent to 150
| bs. é@%%ﬁﬁg mrnomwgfm%§$W@L dept h after 2 200 I bs. fertilizer fertilizer.
hours 1500 gall ons Moisturizing agent 3. Excellent dust water was then
poured control in a heavily 24 Ibs. slowy fromend of sprayed area.
noi sturizing bag. Misturizing 4, No loss of soil or agent powder agent
m xi ng took product on 3:1 slope dntBlRE ninute. upward area of slope 5.
Germ nation started in seven da s.

5

Product Combination: 1. Moisturizing Agent Combinations:

American Excelsior Company Excel®
5/16 inch fiber blend

Moisturizing agent powder

No tackifier

2. Comparison Combination

5/16 inch Excel® mulch blend with guar tackifier
Test Site and Soil Conditions: All sites - 75 x 150 feet.

Reddish-type firm clay and minor stone
content

Moisturizing Agent sites:
2:1 slope

Comparison site (Test Example 19):
3:1 slope
Weather: Cool, with temperature of 55-65 degrees.
5 Windy, with wind of approximately 15 knots
plus or minus 10 knots.
Mostly overcast, very little sun.
Equipment: 3,000 gallon tank with auger type agitator and
\ high horsepower motor.




5 TEST EXAMPLES 15 - 19 In Test Exanples 15 - 19, the conpositions
according to the present invention were sprayed onto a test site |ocated
i n Sant awRoez322@al i fornia. The conpositions and test condPCT/OR®/f10T8 Test
Exanpl es 15 - 19 are provided in Tab?e-6, below. The results of the tests
are listed in WO 02/32210 PCT/USOQ 41178 -20 Table 6, below The

moi sturizing agent added to the nughes~i n Test Exanples 15-19 was the
hydro m x noi sturizing agent. TABLE 6 5 Product Conbination: 1.

Moi sturi zing Agent Conbi nations: Anerican Excel sior Conpany Excel O 5/16
inch fiber blend Misturizing agent powder No tackifier 2. Conparison

Con‘b| n : on 511 rneh Eveeall lebh bl aeand with aiar taclkifi ar Tact Ql te And

Soi | Chpit 1] onst CANCIYTRATONZECGMERSTHON T Reddi sh- t y &SPt cl ay and

0
m nor 5 %5"3 P% onPEMONBUR{4ING | ng Agent sites: 2:1 slope Conparison site
(Test ‘%(nn‘nl e 1 9) éG___ ~d| ope Weat her - Cool wi-th t
degr ees. 5~ 0.1% 11 bags Excel® Moxsturlzmg agent was excellent as a
fiber tacklﬁer
Native grass seed | 2. Mix and spray application was excellent.
mix - earliest | 3. Mulch did not move once applied.
germination | 4. Mulch covered soil conditions and dirt
time - 14 days clods (moisture apparent to % - %4 inch inside
1500 gallons cross-section of dirt clod).
water 4. Water from seeder did not run down slope,
12 Ibs. but stayed at the place of landing.
moisturizing
agent powder
[1500 gal. x 8
| Ib./gal. =
| 12,000 Ibs. x .001
=12 lbs.
moisturizing
agent powder.]
16 0.15% 11 bags Excel® 1. Excellent tackifier
fiber 2. Mix and spray application was excellent.

Native grass seed | 3. Moisture found in top % inch of clay soil.
mix - earliest
germination
time - 14 days

1500 gallons
walter

18 Ibs.

moisturizing

agent powder

No tackifier.

17 0.20 11 bags Excel® 1. Excellent tackifier.

‘ fiber 2. Excellent mix and spray application.

| Native grass seed | 3. Moisture and mulch remained in place and
mix - earliest provided excellent coverage.
germination . 4. Moisture in subgrade to [ inch below
time - 14 days | surface.

' 1500 gallons 5. This composition also exhibits good dust |
water control properties.
24 lbs.
| moisturizing

| agent powder
L No tackifier. |




Wndy, wth wind of approximately 15 knots plus or mnus 10 knots. Mostl
overcast, very little sun. Equipnent: 3,000 gallon tank with auger type

agi t at or veed2/32i@h hor sepower notor. WO 02/ 32210 PCT/ USCOPAT/US®/411B1 TABLE
7 TEST CONCENTRATI ON COVPOSI TI ON RESURTS EXAMPLE OF MO STURI ZI NG AGENT 15
0.1% 11 bags Excel (r) 1. Misturizing agent was excellent as a fiber
tackifier. Native grass seed 2. Mx and spray application was excellent.
mx - earliest 3. Miulch did not nove once appli ed. germ' nation 4. Milch

cover ed-soirt—comn I o4 days ctods reapparent
to "/4 -4 inch %éﬁ&gﬁé‘gﬁ(jﬁ gq%lbr\%ﬁglroo%s- section of dir b cs}jod) wat er (4.
Wat er f rm@g@@e &g run clown S.l ope; ) .-‘12 | bs. but stayed at the place
of langrmg: g T stut 425 U™ 1t 6rhagd Bxcel®l M isture @nd mulch remdined inpface and
I'bs. x]. 001 | fiber molded to everything it contacted.
| Native grass seed | Composition provided excellent coverage.
mix - earliest 2. Moisture in soil to 1 inch below surface.
germination
time - 14 days |
1500 gallons
| water
| 30 Ibs.
| moisturizing
agent powder
No fackifier.
19 0 10 bags Excel® 1. Mulch mixed fairly well, and sprayed
| fiber well, but some guar tackifier balls were
| Native grass seed | sprayed during the application.
mix - earliest | 2. Trickles from water run off were observed
germination in the soil. The water was not absorbed into
time - 14 days the soil as well as the moisturizing agent
| | 1500 gallons compositions, but puddled and ran down the
| water slope. Water was observed running down
Guar tackifier - below the mulch application areas of the 3:1
slope.
3. Some of the mulch was observed to also
flow down the slope.

The results of Test Examples 15 - 19 clearly demonstrated the superior performance

of the mulch composition according to the present invention. Unlike the prior art mulch, the
5 mulch composition according to the present invention provided water both at and below the

soil surface. The present invention also can serve as an effective dust control product.

Based upon the results of all tests, the presently preferred embodiment of the
invention includes between 0.15% - 0.25% of hydro mix moisturizing agent by weight as a
percentage of the volume of added water by weight. More preferably, the preferred

10 embodiment of the present invention includes 0.20% of hydro mix moisturizing agent by

weight as a percentage of the volume of added water by weight.



= 12 I bs. noisturizing agent powder.] 16 0.15% 11 bags Excel (r) 1.
Excellent tackifier fiber 2. Mx and spray application was excel |l ent.

Native gve@s2/seed 3. Misture found in top 'I12 inch of clpgT/ESl41178m X -

earliest germnation tinme - 14 days231500 gallons water 18 |bs.
nmoi sturizing agent powder No tackifier. 17 0.20 11 bags Excel (r) 1.

Excel | ent tggki EHCQEvenftle?'srde%crl@ﬁqglcl)ﬁﬂﬁct@‘n ﬁ{‘ﬁﬂ ?e and@&ﬂﬁd&ﬁ%ﬁt?%ﬁs Native

grass seed 3. Misture and nul ch renaine mx - ear

o, 5 SIS 0 BT bR i 201 2
exhi bi l'{/ls Q’%gt?oncsluﬁlangevga :Elr? vacrgigggsp \lvhf%l’] gpeea{ptplzn%gt toztﬁlosle%kllled r;rr?lthsf:talfltrclaﬁ |ng
made in the arrangement, operation and details of construction of the invention disclosed
5 herein without departing from the spirit and scope of the invention.
For example, the teachings of the present invention can readily be applied to mulch
compositions having any appropriate amounts and types of moisturizing agent or mulch.
Such types of mulch can include prior art mulches formed of relatively large particles, such
as wood fibers, straw, and sawdust. Furthermore, the amounts of seed, water, and fertilizer
10 that are added to a mulch composition according to the present invention can also be varied.
It is not necessary to add seed or fertilizer at all. The erosion control properties of the present
invention are evident with a composition consisting of mulch fiber and moisturizing agent, to
which water is added. The mulch composition can also include any other additives, such as
colorants or preservatives, that do not significantly affect the desirable properties of the
15 mulch composition.
The composition according to the present invention can be applied to a surface by any
appropriate means, including spraying, or manual application. Additionally, the mulch

composition according to the present invention can be mixed by any appropriate means

including automatic agitators or manual mixing.

est

i nch



agent powder No tackifier. W 02/32210 PCT/ USQOQO 41178 -22 CONCENTRATI ON
COWPCOSI TI ON RESULTS TEST OF MO STURI ZI NG EXAMPLE AGENT 18 0. 25 6 bags
Excel gD wWob/s2u6 e and nul ch remained in place and fi berrPeDUS@&d 1118
everything it contacted. Native grasg4seed Conposition provided excell ent
coverage, mx - earliest 2. Mdiisture in soil to 1 inch below surface.

ger m nghho Ll A& x: 14 days 1500 gallons water 30 Ibs. noisturizing

agent powder No tackifier. 19 0 10 bags Excel ( 1. Miulch mixed fairly well,

and sprayed fiber well, but sonme guar tackifier balls were Native grass
seed sprayed during the application. mx - earliest 2. Trickles fromwater
run off (T observed germnation in the soil. The water was not absorbed
into “Oﬁwlﬂwg‘oﬂ“h‘é"%ﬁislmgas wel | as the noisturizing agent
a mulch; and
5 a moisturizing agent for incorporation into the mulch; and

wherein water can be added to the mulch composition and retained for controlled distribution.

2. The mulch composition according to claim | further comprising fertilizer and seed.

10 3. The mulch composition according to claim 1, comprising:
mulch in an amount ranging from approximately 4.4% to 7.3% by weight;
moisturizing agent in an amount ranging from approximately 0.05% to 0.35% by
weight as a percentage of the volume of added water by weight; and

water in an amount ranging from approximately 92.4% to 95.4% by weight.

15
4. The mulch composition according to claim 3, comprising:
mulch in the amount of 5.85% by weight;
moisturizing agent in the amount of 0.20% by weight as a percentage of the volume of
added water by weight; and
20 water in the amount of 93.95% by weight.

5. The mulch composition according to claim 1, wherein the mulch comprises ingredients

selected from the group consisting of wood fiber, straw, sawdust, and recycled newsprint.



1500 gal | ons conposi tions, but puddl ed and ran down the water slope. \Water
was observed running down Guar tackifier below the nulch application areas
of the 3moOozbnpe. 3. Sone of the nulch was observed to aPeDUSéd/awsdown t he
sl ope. The results of Test Exanples-3%H-- 19 clearly denonstrated the
superior performance of the mulch conposition according to the present

I nventd ofye L E&n%&%o‘ﬁrdc%rdﬁ{gtto e, WhBRin e MUIGNcRES 1 60w R@COr di ng
to the present 1nvention provided water both at and bel ow the soi

surface. The present invention also can serve as an effective dust control
pr odu °"Based upon the results of all tests, the presently preferred
enbodi nent of the invention includes between 0. 15% - 0.25% of hydro m x
noi sturi zi ng agent by weight as a percentage of the volune of added water
by weight. Mre preferably, the preferred 10 enbodi nent of the present

i nvent?. oFhei melbludespasitkanacodrdingde slaiind, mbiersiuthe sweh eqjeriiseppbouldPyht as a
percentage of the volune of added water by weight. WO 02/ 32210

PCT/ USXJd4iky 8nd atdidit Wolrecytcheel demspritti on i s described in conjunction with
the preferred enbodinents, this description is not intended in any way as
alimtation to the scope of the invention. Modifications, changes, and
variations which are apparent to those skilled in the art can be nmade in

t he ar -at | : 1S G0f. € i ntion
i sl G tarra so PR Ao R BRI £ b IR A fhak b BHAT
i nvention. Forwﬁﬁanple, t he teachings of the present invention can readily
be appl i ed @b FHH!EHC CUBRPESi ti ons having any appropriate anounts and types
of noisturizing agent or nmulch. Such types of nmulch can include prior art
mul ches f orlkbd sSrivket 2%l y | arge particles, such

10 (c) a surfactant.

9. The mulch composition according to claim 8, wherein the moisturizing agent comprises:
(a) cellulose gum ranging from approximately 85% to 95%;
(b) aluminum sulfate ranging from approximately 5.00% to 15%; and

15 (c) surfactant ranging from approximately 0.03% to 0.08%.
10. The mulch composition according to claim 9, wherein the moisturizing agent comprises:
(a) 92.95 % cellulose gum,;
(b) 7.00% aluminum sulfate; and
20 (c) .05% Smashing White Water Softener.

1. The mulch composition of claim 1 further comprising a tackifier.

12. The mulch composition of claim 11 in which the tackifier comprises guar.



as wood fibers, straw, and sawdust. Furthernore, the anounts of seed,

water, and fertilizer 10 that are added to a nulch conposition according to
t he presavo o/sezenti on can also be varied. It is not neceB€mUgpo41mdd seed
or fertilizer at all. The erosion comrol properties of the present
invention are evident with a conposition consisting of mulch fiber and

noi sturi zing agent, to which water is added. The mul ch conposition can

al so include any other additives, such as colorants or preservatives, that

oo 3t TR R BB lh R kor g B RR ATk RDRE L L EE R0l Ll i

I'tron according’to 't i'nvention can be

applied to a surface by any .appropriate pean i ncl udi ng. sprayi ng, or
manualBrPptansistineal St H"&Hg?l ter ypdichesh Blpva ?&?ﬁggf"ﬁs%q?ﬁgfﬂfﬁdi ng to the
present invention can be m xed by any appropriate neans including

aut omdiaingolagi rigtisk Sodumbrparatarbeneitgnd Yliony Bamiwheehatssoy 41178 - 24- What
is clained is: 1. A mulch conposition, conprising: a mulch; and 5 a
nobsturi zing agent for incorporation into the mulch; and wherein water can
be added to the nulch conmposition and retained for controlled distribution.

2. Tha4mi ghicammasidehPongnitdigdi ng to claim1 further conprising fertilizer
and seed. 10 3. The nul ch conposition according to claim1, conprising:

mulch in a [ & aNghNGaf rom approximately 4.4%to 7.3% by wei ght;
nnisturiziggﬁg§g§§$§n an anbunt ranging from approxi mately 0.05%to 0.35%

by wei ght gg a eﬁcgntaﬁ of the volunme of added water by weight; and
water in afPhAdnt R W@F‘g from approxi mately 92.4%to 95.4% by weight. 15

(c) a surfactant.
10
15. The moisturizing agent according to claim 14, further comprising:
(a) cellulose gum ranging from approximately 85% to 95%;
(b) aluminum sulfate ranging from approximately 5.00% to 15%; and
(¢c) surfactant ranging from approximately 0.03% to 0.08%.
15
16. The moisturizing agent according to claim 15, further comprising:
(a) 92.95 % cellulose gum;
(b) 7.00% aluminum sulfate; and
(c) .05% Smashing White Water Softener.
20
17. The moisturizing agent according to claim 14, wherein the surfactant is selected from the
group consisting of Smashing White Water Softener, Nova Clean, Novasan, Original

Palmolive Liquid, Sodium Sesquicarbonate, and Sodium Tripolyphosphate.



4. The mul ch conposition according to claim3, conprising: mulch in the
anmount of 5.85% by wei ght; noisturizing agent in the anmount of 0.20% by

wei ght asvaopancent age of the volunme of added water by weChos/4Amt 20
water in the amunt of 93.95% by weight. 5. The mul ch conposition according
to claim1, wherein the nmulch conprises ingredients selected fromthe

gr oup 180A%Shé RS \agaﬁ abdP@hg tSLIRRM 4, SAMEYS bhe RBY-ITfREY &8 dRgMBPT i nt. WO
02/ 32210 PCT/ USOQO 4%1 8 -25 6. The nul'ch conposition according to claimb5,
V\hereitqetléllﬂe 2rlrl1fll ch conprises 100% wood fiber. 7. The nul ch conposition
accordi ng t8%¢l aim 5, wherein the mulch conprises about 70% 5 wood fi ber
and about 30% recycled newsprint. 8. The nulch conposition according to
claim1l1, wherein the noisturizing agent conprises: (a) cellulosic
conpound; (b) a cross-linker; and 10 éc) a surfactant. 9. The nul ch
conposi% iTdw raeisloridinggeend aedoading & claed &iwhar¢ia theotrassdrnker kgeksgeatrosbnpri ses:
(a) cellulose gumranging fromapproxi mately 85%to 95% (b) al um num

sulst attke g@ngicogsistingrofapprioxh malfatyzise Q08Ge, ndibisuléne cadbiupe julfe, aadt ant
rangi ng from approximately 0.03%to 0.08% 10. The nul ch conposition

accor diaN@nd Suik&@i m 9, wherein the noisturizing agent conprises: (a) 92.95
% cel lul ose gum (b) 7.00% al um num sul fate; and 20 (c) .05% Smashing Wi te
Wat er Soft ener.

20. A method for providing a moisturizing agent comprising the step of mixing a cellulosic
compound, a cross-linker, and a surfactant.

10
21. The method according to claim 20, further comprising the step of mixing cellulose gum
ranging from approximately 85% to 95%, aluminum sulfate ranging from approximately

5.00% to 15%, and surfactant ranging from approximately 0.03% to 0.08%.

15 22. The method according to claim 20, wherein the surfactant is selected from the group
consisting of Smashing White Water Softener, Nova Clean, Novasan, Original Palmolive

Liquid, Sodium Sesquicarbonate, and Sodium Tripolyphosphate.

23. The moisturizing agent according to claim 20, wherein the cross-linker is a hydrated

20  metallic salt.

24. The moisturizing agent according to claim 23, wherein the cross-linker is selected from
the group consisting of aluminum sulfate, zinc sulfate, indium sulfate, cadmium sulfate, and

gallium sulfate.



11. The mul ch conposition of claiml| further conprising a tackifier. 12.
The mul ch conposition of claim1l in which the tackifier conprises guar. WO
02/ 32210 WVRC02/8800 41178 -26 13. The nul ch conposition aceorasegiim cl ai m
8, wherein the surfactant is selecteggfromthe group consisting of

Smashi ng White Water Softener, Nova C ean, Novasan, Oiginal Palnolive

Li qui d, Sodi um Sesqui car bonate, and Sodi um Tri pol yphosphate. 5 14. A

noi sturi zing agent conprising: (a) cellulosic conpound; (b) a

cr OSS?SI. %ﬁ{e’tho'%qgr re&achzling f&%{rcfo%%%i?iﬁ%“thels(ee 15_50'f: The noi sturi zing agent
according to clarm 14, pPurther *conprising: " (a) cellulose gumranging from
appr oxi matg{)y 85% to 95%. éb) al um num sul fate rangi ng from approxi mately
5.00% t o 159Araling 2 meistudging 38¢mndr angi ng from approxi mately 0.03%to
0.08% 15 16. The noisturizing agent according to claim15, further

conpri si ng:apppyang 4e hgdratedaediptyrisgs agentto ¢ Byrfaedods arolgatasum sul fate; and (c)
. 05% Smashing Wiite Water Softener. 20 17. The noisturizing agent
according to claim 14, wherein the surfactant is selected fromthe group
consi sting of Smashing Wite Water Softener, Nova O ean, Novasan, O iginal

26. A method for irrigating soil, comprising the steps of:

hydrating a moisturizing agent; and

applying the hydrated moisturizing agent to a surface to be protected.

10
27. A method for providing a mulch composition, comprising the steps of:
adding water to a tank;
adding mulch fiber to the water;
15 adding powdered moisturizing agent to the water; and

mixing the water, mulch fiber, and moisturizing agent.

28. The method of claim 27, further comprising the steps of:
adding seed to the water after the step of adding mulch fiber and before the step of
20  adding moisturizing agent; and

adding fertilizer to the water after the step of adding the seed.



Pal nol i ve Liquid, Sodium Sesqui carbonate, and Sodi um Tri pol yphosphate. WO
02/ 32210 PCT/ USOCQO 41178 -27 18. The noisturizing agent according to claim
14, wher av@or/be1@r oss-1inker is a hydrated netallic sal t PC/BS00H1&78

noi sturi zing agent according to claim 18, wherein the cross-linker is
selected from 5 the group consisting of alum numsulfate, zinc sulfate,

i ndi U@9.S‘T'hfe%éiho&@tdcfﬂiH{Q”/s,Whtat%tir?t’he%@Qde&@'nﬁ&iéiﬂ?iﬁ%l%%@c@?cor_%Bfise@% met hod for

providing a noisturizing agent conprising the st m Xing a cel lul osic
an ur f n 5(r;;)(g(__)ggﬂ/o,The met hod according to

conpound, cr -| i nker a ct ant
cl ai m 20, ?ﬁ}F%@io%ﬁﬁﬁ}FEFH§Q¥W%§%¥%%H8‘ﬂ%§X|ng cell ul ose gum ranging from

appr oxi mat e 5% to 95% al um num sul fate rangi ,om appr oxi mat el y
5.00%t o0 1519/3/ a ﬂglarsfl%t?éfﬁ’tg”fgagﬂﬁﬁap@ﬁ%fﬁﬂﬁgrwﬁhlﬁy@"@ 03%to 0.08% 15
22. The nmethod according to claim 20, wherein the surfactant is selected
from t he grioupurfectansiranginggron apprastmately W3 eto@0&h. Sof t ener, Nova C ean
Novasan, Original Palnolive Liquid, Sodium Sesquicarbonate, and Sodi um

Tr 5pol yphosphate. 23. The noisturizing agent according to claim20, wherein
the cross-linker is a hydrated 20 netallic salt. 24. The noisturizing

agent CcedhdiBod 6f Ghidd 19, 3derdiBle@ot dehe kdiQ8Szink RE&H cbspsgsect ed from the
group consisting of alumnumsulfate, zinc sulfate, indiumsulfate, cadm um

sul f at e, aqg)gg@g@%gghﬁ&k¥ﬁhp. WD 02/ 32210 PCT/ USOCO 41178 -28 25. A net hod
for retarding fire, conprising the steps of:

(b) 7.00% aluminum sulfate; and
(c) .05% Smashing White Water Softener.

10

31. The mulch composition produced according to the method of claim 27.

32. A mulch composition, comprising:
a mulch comprising ingredients selected from the group consisting of wood fiber
15  straw sawdust, and recycled newsprint; and
moisturizing agent of from approximately 0.05% to 0.35% by weight as a percentage
of the volume of added water by weight for incorporation into the mulch, the moisturizing
agent comprising:
(a) cellulose gum ranging from approximately 85% to 95%;
20 (b) aluminum sulfate ranging from approximately 5.00% to 15%; and
(c) surfactant ranging from approximately 0.03% to 0.08%;

wherein water can be added to the mulch composition and retained for controlled distribution.



hydrating a noi sturizing agent; and applying the hydrated noisturizing
agent to a surface to be protected. 5 26. A nethod for irrigating soil,
conpri si MmO bha22%4 eps of:  hydrating a noisturizing agent; pangsepghssi ng t he
hydrated noi sturizing agent to a surf@ce to be protected. 10 27. A nethod
for providing a mulch conposition, conprising the steps of: adding water

to a t3%n4ﬁh%ﬁ1ql‘ljcih[&rﬁﬂégﬁi§nfa&é%‘?din%ﬁg[ %191%1 mtv@{e;%ﬁqceﬁﬁgmﬁzﬁ@@g@m%n{mﬁ urizing

agent to the water; m X1 n e water, I ber, "and noi sturi zi ng
agent. 28. T h of claim27, further conprising the steps of: adding
seed to théa%g?gE%éP%ngFﬁ%nétep of adding nulch fiber and before the step
of 20 addi ng _noi sturizing agent; and adding fertilizer to the water after
the step of(bg&’cﬁq{gakllﬁén%é%ifa @82/ 32210 PCT/ USOQ 41178 -29 29. The net hod
of claim 27, wherein the powdered noisturizing agent conprises: (a)
cel | ul ose dam.G8nh§nnghing dvhigpirioxbefersry 85%to 95% (b) al umi num sul fate
rangi ng from approximately 5.00%to 15% and (c) surfactant ranging from
approximately 0.03%to 0.08% 5 30. The nethod of claim?29, wherein the
powder ed noi sturizing agent conprises: (a) 92.95 %cellul ose gum

34. The mulch composition according to claim 32, wherein the mulch comprises 100% wood

fiber.

35. The mulch composition according to claim 32, wherein the mulch comprises

10 approximately 70% wood fiber and approximately 30% recycled newsprint.

36. The mulch composition according to claim 32, comprising:
mulch in an amount ranging from approximately 4.5% to 7.00% by weight;
moisturizing agent in an amount ranging from approximately 0.05% to 0.35% by
15  weight as a percentage of the volume of added water by weight; and

water in an amount ranging from approximately 92.35% to 95.45% by weight.

37. The mulch composition according to claim 36, comprising:
mulch in the amount of 5.85% by weight as a percentage of the volume of added
20  water by weight;
moisturizing agent in the amount of 0.20% by weight as a percentage of the volume of
added water by weight; and

water in the amount of 93.95% by weight.



(b) 7.00% al umi num sul fate; and (c) .05% Smashing Wiite Water Softener. 10
31. The nul ch conposition produced according to the nmethod of claim27.

32. A nulwdomsarposi tion, conprising: a nmulch conprising | POT/@do0eN17S
selected fromthe group consisting o031 wood fiber 15 straw sawdust, and
recycl ed newsprint; and noisturizing agent of from approxi mtely 0.05%to
0. 35%3RY THe Indl1Eh &Sm SH%H%&?}I‘@QI? to ©fairh B8, NPhEN&nRrispdedi wat er by wei ght for
i ncorporation Into e mul ch, the noisturizing ‘agent conprising: (a)

cel lul ose gumrangi ng fromapproxi mately 85%to 95% 20 (b) al um num

sul fate ranging from approxi mtely 5.00%to 15% and (c) surfactant

rangi from approxi mately 0.03%to.0.08%  wherein. r. can be added to
the miPchl h@é‘h@&‘éF?rPB??‘t&WcPGP@?é’igﬁ%agfrBﬁgc Pt SEER B f on. WO 02/ 32210
PCT/ USOQO' 41178 -30 33. The nul ch composition according to claim 32,
wherein the noisturizing agent conprises: (a) 92.95 %cellul ose gum (b)
7.00% al um num sul fate; and (c) .05% Smashing White Water Softener. 5 34.
Thé mul ch conposition according to claim 32, wherein the nulch conprises
100% wood fiber. 35. The nulch conposition according to claim 32, wherein
the mul ch conprises 10 approximately 70% wood fi ber and approxi mately 30%
recycl ed newsprint.



36. The nmul ch conposition according to claim 32, conprising: mulch in an
anount ranging fromapproximtely 4.5%to 7.00% by wei ght; noisturizing
agent invemozsmuwnt rangi ng from approxi mately 0.05%to O.B&PBY/411B wei ght
as a percentage of the volunme of added water by weight; and water in an
amount rangi ng from approxi mataeiyNSED 83%1vis 95. 45% by weight. 37. The
mul ch conposi t i ORe668 b iheUntt@athaiBre36 on CONME 260 INQ0.060lh in the ampunt of
5. 85% by V\@iiggxm ciddnsa , PENOEIH Age7 aheddbe rM@AiMﬁ@ol@ifns@ddﬁﬁlged%@pe\@@i)}?r by wei ght;
noi sturi zing agent in the amount of 0.20% by wei ght as a percentage of the
vol une of added water by weight; and water in the anount of 93.95% by
wei ght 1. mghggﬁggg$gﬁggyky§ﬁ§gﬂﬁg78 -31 38. The mulch conposition
according to claim32, further conprising seed. 39. The nul ch conposition
accordi ng tg?ﬁh&ggh%?, further conprising fertilizer. 5 WD 02/32210
PCT/ USCQO 41 MENDED CLAI MS [received by the International Bureau on
20 June 2001 (20.06.01); ariginal clainms 1, 14, 20, 26 and 27 anended;
remai ni ng CPHFH%“@%E%éﬁﬁ%gnvﬂuﬁaﬂ@g?T““ ﬂ“ﬁpﬁﬁhbﬁﬂconposition, conpri si ng:
a mulch; and a noisturizing agent for incorporation into the nmulch; and
wher ei Whewstrewateneandee addaé the meh perhpdrittongiok ithat tre moishirtziat agehebinds
noi sturi zi ng agent bi nds

the water [and retained for] to enable controlled distribution of the water.

2. The mulch composition according to claim 1 further comprising fertilizer and seed.

3. The mulch composition according to claim 1, comprising:
mulch in an amount ranging from approximately 4.4% to 7.3% by weight;
moisturizing agent in an amount ranging from approximately 0.05% to 0.35% by
weight as a percentage of the volume of added water by weight; and

water in an amount ranging from approximately 92.4% to 95.4% by weight.

4. The mulch composition according to claim 3, comprising:
mulch in the amount of 5.85% by weight;

moisturizing agent in the amount of 0.20% by weight as a percentage of the volume of

added water by weight; and

water in the amount of 93.95% by weight.

5. The mulch composition according to claim 1, wherein the mulch comprises ingredients

selected from the group consisting of wood fiber. straw, sawdust, and recycled newsprint.

AMENDED SHEET (ARTICLE 19)



the water [and retained for] to enable controlled distribution of the
water. 2. The mulch conposition according to claiml further conprising
fertilizavoamskaseed. 3. The nul ch comnposition accordi ng POT/TR@/41178,
conprising: mulch in an anount rangi g from approximately 4.4%to 7.3% by
wei ght; noisturizing agent in an anmount ranging from approxi mately 0.05%
t o 0333% byulchwingitsitas aacqdingentciam Sfvheten thelsurfectaft iaddededvirorrthby wei ght ;
and water in an anmount ranging from approximately 92.4%to 95.4% by wei ght.
4. gmpméhgbtilggomﬁésmrﬁgnwaﬁ@cwﬁ'exngoﬁemeﬁ,rmjvm@eancmaspaéasli Ogiginalll ch in the
amount of 5.85% by wei ght; noisturizing agent in the anmount of 0.20% by
wei : cent: : : y wei ght; and water
in tg Efemgﬁngﬁﬂgﬁgf §%%@8§‘%9%?E%\}g?%dﬁ%’%§.Sgarﬁggﬁﬁﬁg%%ﬁ%aggi tion according to
claim1l1, wherein the nulch conprises ingredients selected fromthe group
consi sting of wood fiber. straw, sawdust, and recycled newsprint. AMENDED
SHEET ( ARTI CLE 19) WD 02/ 32210 PCT/ USOQ 41178 33 13. The nul ch conposition
accafdingotssirizing 48ent COmIIeRg the surfactant is selected fromthe group
consi sting of Smashing Wite Water Softener, Nova O ean, Novasan, Oiginal
Pal nol i véa)Lcejlulesic QuapanmdSesqui car bonat e, and Sodi um Tri pol yphosphate. 14.
A noi sturizing agent conprising: (a) cellulosic conmpound; (b) a

cross- | i nkeacr@gdinkég ind surfactant; wherein the noisturizing agent is
capabl e of binding water.

(¢} asurfactant;

wherein the moisturizing agent is capable of binding water.

15. The moisturizing agent according to claim 14, further comprising;:
(a) cellulose gum ranging from approximately 85% to 95%;
(b) aluminum sulfate ranging from approximately 5.00% to 15%; and

(c) surfactant ranging from approximately 0.03% to 0.08%.

16. The moisturizing agent according to claim 15, further comprising:
(a) 92.95 % cellulose gum;
(b) 7.00% aluminum sulfate; and

(¢) .05% Smashing White Water Softener.

17. The moisturizing agent according to claim 14, wherein the surfactant is selected from the

group consisting of Smashing White Water Softener, Nova Clean, Novasan, Original

Palmolive Liquid, Sodium Sesquicarbonate, and Sodium Tripolyphosphate.

AMENDED SHEET (ARTICLE 19)



15. The noi sturizing agent according to claim 14, further conprising: (a)
cel lul ose gumranging from approxi mately 85%to 95% (b) al um num sul fate
rangi ng fwonrampr oxi mately 5.00%to 15% and (c) surfactpar/usemgirsg from
approximately 0.03%to 0.08% 16. The4npi sturizing agent according to claim
15, further conprising: (Q 92.95 % cel lul ose gum (b) 7.00% al um num
sul f B} eThamdistw)zinDawniSmestdingytosdine | 4\arhereisdfet @oerlinke? is allpalrated st ur i zi ng
agent according to claim 14, wherein the surfactant is selected fromthe
gr oupctdinsdadtt i ng of Smashing Wiite Water Softener, Nova C ean, Novasan,
Original Pal nolive Liquid, Sodium Sesqui carbonate, and Sodi um
Tri pol yphosphat e. AMENDED SHEET (ARTI CLE 19) WO 02/ 32210 PCT/USCO 41178 34
18. The noi sturizing agent according to claim 14, wherein the cross-I|inker
IS ajdy | i . 9.1.: i St.uri zin nt. according to claim
13, "ot BB e facBiding &t RS- GRE) 2B, o
alumnumsul fate, zinc sulfate, indiumsulfate, cadm ymsulfate, and
gal | PGEYM ?Oﬁﬁtln%efﬂwm%‘ﬁgﬁ%rmﬁr%‘&]?@i Rgium ﬁﬁ?aé%l?la PiYY SRtE apabl e of
bi ndi ng water conprising the step of m xing a cellulosic conpound, a
cr os&alliimiseliateand a surfactant. 21. The nethod according to claim 20,
further conprising the step of m xing cellulose gum ranging from
approximately 85%to 95% al um num sul fate rangi ng from approxi nately
5.00% to 15% and surfactant ranging from approximately 0.03%to 0.08% 22.
tTEe PEt AOfetAE6L U PrdrGdih® aGhalbtitizRg AR@T@PAbIE BELiBMING Ik & VonishRl tBEt ed from

e group

step of mixing a cellulosic compound, a cross-linker, and a surfactant.

21. The method according to claim 20, further comprising the step of mixing cellulose gum
ranging from approximately 85% to 95%, aluminum sulfate ranging from approximately

5.00% to 15%, and surfactant ranging from approximately 0.03% to 0.08%.

22. The method according to claim 20, wherein the surfactant is selected from the group
consisting of Smashing White Water Softener, Nova Clean, Novasan, Original Palmolive

Liquid, Sodium Sesquicarbonate, and Sodium Tripolyphosphate.

23. The moisturizing agent according to claim 20, wherein the cross-linker is a hydrated

metallic salt.

24. The moisturizing agent according to claim 23, wherein the cross-linker is selected from
the group consisting of aluminum sulfate, zinc sulfate, indium sulfate, cadmium sulfate, and

gallium sulfate.

AMENDED SHEET (ARTICLE 19)



consi sting of Smashing Wite Water Softener, Nova O ean, Novasan, O iginal
Pal nol i ve Liquid, Sodium Sesqui carbonate, and Sodi um Tri pol yphosphate. 23.
The noi stw® bZ312g0 agent according to cl aim 20, wherein therPcT/osaydlitsker is a
hydrated netallic salt. 24. The noi $furizing agent according to claim 23,
wherein the cross-linker is selected from the group consisting of alum num
sulfate, zinc sulfate, indiumsulfate, cadmumsulfate, and gallium

sul fate. AMENDED SHEET (ARTICLE 19) WO 02/32210 PCT/USOO 41178 35 25. A
met B6d A methodtfar eitanding ifire compripmigshagiepshaf: st eps of . hydrating a

noi sturi zing agent; and applying the hydrated noisturizing agent to a
surface t}@dmingraqﬁﬁgmﬂging agént; sndret hod for irrigating soil, conprising the
steps of. hydrating a noisturizing agent to provide a noisturizing agent
cont ai ni ; : Ly Lgturizing agent to a
surface tq%pge g;r Sthg%geg.m&g%ﬁ%@%lt& ggfafflggﬁ%egg%g?ﬁgag&m ch conposition,
conprising the steps of. adding water to a tank; adding nmulch fiber to the
wat er; addi ng powdered noi sturizing agent to the water; and m xing the
water, mulch fiber, and npoisturizing agent; wherein the noisturizing agent
bi nd§- hieihedder imgatingsall gannywing the S®PHPD7, further conprising the steps
of : adding seed to the water after the step of adding mulch fiber and

bef or e t Hwdsatiep aghoisturizing agent to provide a moisturizing agent containing bound

water; and

applying the hydrated moisturizing agent to a surface to be protected.

27. A method for providing a mulch composition, comprising the steps of:
adding water to a tank; .
adding mulch fiber to the water;
adding powdered moisturizing agent to the water; and
mixing the water, mulch fiber, and moisturizing agent;

wherein the moisturizing agent binds the water.

28. The method of claim 27, further comprising the steps of:
adding seed to the water after the step of adding mulch fiber and before the step of
adding moisturizing agent; and

adding fertilizer to the water after the step of adding the seed.

AMENDED SHEET (ARTICLE 19)



addi ng noi sturizing agent; and adding fertilizer to the water after the

step of adding the seed. AMENDED SHEET (ARTICLE 19) WO 02/ 32210

PCT/ USCOWQA 2782186 STATEMENT UNDER ARTI CLE 19 (1) In |ighpCcDUStE178

anmendnents attached hereto (see substB3stute pages), it is respectfully

submtted that Spittle does not disclose the clainmed limtation of a

noi sturi zing agent that binds water or is capable of binding water.

Spittle discloses a "nmechanj - ban - absorbent fiber mul ch

[wherein] ... [a] water- abs%?gt%%z@gll‘@ﬁ&@ggig}ﬁ% @ial is di sper sed

t hroughout the fiber mulch to increase its water absorption capacity."”

[Spittle, dBdighhefthe agppemsnts afiached hpremuesce anbsyitutepiges), & iatsspedtlywher eas

the present invention binds. Spittle does not disclose a npoisturizing

agent submittadnitier §ritk does handjeclvdeahe tlapiebinatiatbivtdmvBteiinesageht thhat the

water is bound by the noisturizing agent (i.e., bound in solid or

sem - i ). . Y HRL < e : r jal of Spittle
MhdAyatb LB caé(eg)@e thgl}{@fﬁg r\]&%geg fgﬁ’?{l?g%sgilr8§§e$%éch%rc§wﬁ§?nr#d watef-,

nmerely absorbs the ter Int ease an ain

i nside,th ch c iti.on ip.a saturated state, and the nulch

arran ntfaRer q%?‘%&éﬁﬁﬂ' 'oBaélw %@&b@t}?%@rbaﬁ%wes@k ip gifpesaéh as
the increased water |oss hastened by nmany environnental effects. The

Spi t t [teropgheil thebernrsulchde mcresst ity watedalpolptivercapadigr & pittlshatshactpes not

i ncl ude water bound to any of its sub- conponents, do not posses the
advanteagfasis 188l PHaschisf, iSpitaE ah&-Rg Whethh Yhe isdct BRENRIN bihm-s;gmfeo such
adverse environnental factors. In other words, the pol yner-bas wat er -
absor .enlal 0 r). daoes,not provide controll.ed distribution, but
r at he%?ésngnﬁlg({lgs% acélglasm%gm%% a%eﬂt(s:tpgtalgggrgﬁﬁf & Phange Sifien dRPreggated Wil WaR bi t
water run-off for exanple, iSpiLtJe,_coI. 3, 11. 14-16.] Specifically, the
mul ch Sy¢h gigf theveateispppgd pv ihempeisiarigiss apentdikpabelad/is wolid emsemiisphid wat er
will dry out and | ose its noisture-retaining benefits when exposed to high
heat, form). The polymer-base water absorbent material of Spittle merely absorbs the water

intended for later release and maintains it inside the mulch composition in a saturated state,
and the mulch arrangement has no influence over subsequent water distribution, such as the
increased water loss hastened by many environmental effects. The Spittle mulch and its
water-saturated polymer material, which does not include water bound to any of its sub-
components, do not posses the advantageous characteristic of being highly resistant or
immune to such adverse environmental factors. In other words, the polymer-based water-
absorbent material (powder) does not provide controlled distribution, but rather is merely
capable of increased water retention, so as to inhibit water run-off for example. [Spittle, col.
3,11. 14-16.] Specifically, the mulch of Spittle, having polymer crystals expanded/swollen
with water, will dry out and lose its moisture-retaining benefits when exposed to high heat,
strong winds, arid conditions and other such environmental factors.

The inventive mulch composition requires a moisturizing agent that binds water or is
capable of binding water, wherein with the bound water is gradually converted to liquid water

when placed in the desired natural soil environment. When present in the mulch or when



strong winds, arid conditions and other such environnental factors. The

i nventive nulch conposition requires a noisturizing agent that binds water
or is capabts20f binding water, wherein with the bound waC®USIEt1gT8adual |y
converted to liquid water when placed in the desired natural soi

eNVi I anieed tithWhe BraRth 856 MoidiBriting a%@dl'rt Bhth@gr%mn%t%/ izt g%[é Heqa 41178

37 mxed with the water, the nois izl ng agent the pr 'nventi on

wi | cept and bi.nd with the .wat.er to forma solid or_ sem-solid

wat or SEFREARG € i aneid g R bl s Rl CBnec g THB M ke
substance can range in consistency froma thin syrup to that of sem- solid
gel . [3BppIangd dobedh Wajer sgbstance £an range i cohgisteney fipn] a thivesyrop & thei ofi ssmiagent
acts to bind the water; this prevents the effects of wi nd, water erosion,

and otshid geinVippheeivhap. B f echs2.firag7dr Yh@_gmm@r_iaﬁgﬁgen\f\@&t@{o QHB gl the
mul ch, providing a controlled distribution in spite of such actors.

i cat . 1okt fully subni h
LA el ﬂﬁ%%néee’g? be ef%ﬁ%fSJOq‘J’ln‘!i=tWAt§r eggﬁg’i%é%%ﬁ%@‘#%&%&% SR8 ski |1 ed

clains, as a I nvolve an I'nventtve

in the art iq)li ht of the cited reference. o
drying the bound water out of the mulch, providing a controlled distribution in spite of such

factors. [Application, p. 6, 11. 14-16.]

It is respectfully submitted that the claims, as amended, involve an inventive step that

is novel to one skilled in the art in light of the cited reference.



