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2. Description of the Related Art

The art of "papermaking" is an ancient one, being attributable to invention by

the Chinese before the birth of Christ.

As far back as containers have been needed, the use of wood has been the
most popular, and has the longest history. Containers in the shape of barrels and
crates have traditionally been used to carry and/or store many varied types of
materials, including wet products such as produce, fish, meat, and poultry. This of
course is not the limit to the requirements of packing wet or refrigerated products as

there are many more wet packed products that contain water and ice or condensation
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coated box has done an excellent job of supplying boxes for storing items such as

produce, fish, meat and poultry.

More modern developments resulted in the widely accepted Fourdrinier
process (See generally Kirk-Othmer Encyclopedia of Chemical Technology, 3rd ed.,
Vol. 9, pp. 846-7, John Wiley & Sons, New York 1980, herein incorporated by

reference in its entirety), in which a "furnish" (a "furnish" is predominantly water,
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The paper on the parent reel can be further processed, such as on a
slitter/winder, into rolls of smaller size or fed into sheeters, such as folio or cut-size

sheeters, for printing end uses or even office application.

In order to make conventional containers, rolls formed by slitter/winder (e.g.,
of paper and kraft grades of liner) are unwound and coated with a wax. Waxes are

used to impart water resistance and wet strength to the liner, but prohibits or
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Alternative coating procedures are also known in the art, such as those
described in U.S. Patent No. 5,858,173; No. 5,531,863; No. 5,429,294; and No.
5,393,566, each of which is herein incorporated by reference in its entirety, for
example, surface coating to protect the outside of the liner on both sides to mimic a

box subjected to the curtain coating procedure.

Moreover, substitutes for wax coatings have been developed. For example,

U.S. Patent No. 5,393,566 discusses the use of acrylic on the paper machine to
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The specific coatings of the invention have equaled or exceeded conventional
wax boxes used, for example, refrigerated or other wet strength environments, such as
in poultry packaging. Generally, conventional waxed boxes last approximately 6-9
days in wet environments such as heavy ice packs, because even with wax as a water
barrier, the liner still becomes wet over time. However, applying a coating
composition comprising AKD and/or ASA in the wet end of the paper making process

provides a useable life that meets or exceeds that of waxed boxes. Additionally, the
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In another embodiment, the invention is directed to a process for making paper

wherein a furnish is deposited on a wire and dewatered to form a paper, and the
dewatered paper is subsequently pressed a number of times to further reduce the water
content of the paper, characterized in adding a recyclable plastic coating composition,
the coating comprising alkyl ketene dimer (ASA) and/or alkyl succinic anhydride

(ASA), to at least one side of the dewatered paper subsequent to a first pressing step.

In a still further embodiment, the invention is directed to a process for making

paper wherein a furnish is deposited on a wire and dewatered, the dewatered paper is
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A paper making machine in accordance with the invention is illustrated
generally at 10 in FIG. 1. Typically, the paper making machine 1 comprises a "wet
end" 11 including a headbox 12, a wire 13 and a press section 15, a drying section 16,
a size press 18, calender section 20 and parent reel 22. Optionally, a dandy roll 14 is
positioned about two thirds of the way down the wire to level the fibers and make the
sheet more uniform. Gravity and suction boxes (not shown) are positioned

underneath the wire to remove water from the furnish.

The stock fed to the headbox 12 can be virgin, recycled or a mixture of virgin
and recycled pulp. In the headbox 12, the stock is mixed with water to form a furnish

for deposit onto the wire 13.
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§PREPR 0P and claims, references to “acrylic acid” and “acrylic acid containing”
refer to materials and compositions, such as polymers, oligomers, or monomers,
comprising at least one acrylic or acrylic acid moiety. Other typical acrylic acid
containing solutions include JONCRYL 52, JONCRYL 56, JONCRYL 58,
JONCRYL 61, JONCRYL 61LV, JONCRYL 62, JONCRYL 67, JONCRYL 74,
JONCRYL 77, JONCRYL 80, JONCRYL 85, JONCRYL 87, JONCRYL 89,
JONCRYL 91, JONCRYL 95, JONCRYL 503 and JONCRYL M-74, each of which

is available from Johnson Wax Specialty Chemicals of Racine, Wisconsin.
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with a cationic starch to assist in binding to the

cel | uﬁ@@é\%r, any ketene dimer is adequate. For example, the dimer may be a
simple 13,-cyclobutadione or a unsaturated f - lactone, examples of which are
provided in Kirk-Othmer Encyclopedia of Chemical Technology (3rd ed., Vol. 9, pp.
882-7, John Wiley & Sons, New York 1980), herein incorporated by reference in its

entirety.

C. Alkenyl Succinic Anhvydride
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precipitated onto the fiber using alum at acid pH in much the same way as rosin is

used.

Any ASA may be used in the invention. Commercial sizing agents based on
ASA compounds are typically prepared from maleic anhydride and one or more
appropriate olefins, generally C(14) to C (22) olefins. ASA compounds prepared from
maleic anhydride and C(16)internal olefins, C(18 )internal olefins, and mixtures of C

(16 )and C (18)internal olefins, are among the more widely used ASA compounds, as
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encenptante rfolehegrdssmking agent However, as used throughout the
description and claims the term cross linking agent includes the above described
composifions, as well as heat, radiation or any other method for initiating a
crosslinking reaction in the acrylic containing resin. Other suitable crosslinking
agents include Zinc Oxide Solution #1, available from Johnson Wax Specialty
Chemicals of Racine, Wisconsin.  For example, a typical (RPC) composition is an
aqueous acrylic resin based composition. A preferred three-component composition
contains the composition disclosed by U.S. Patent No. 5,393,566 (hereinafter “the
‘566 patent”), modified by the addition of ASA and/or AKD. For example,

compatible compositions contain anywhere from 0-100% ASA or AKD, with the
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Moreover, clay poweders, comprising, for example, Al, Si; (Alumina-Silica)
may be used as an additive to the wax free formulae of this invention. The addition of
minerals to the formula has proven to be multifaceted in its benefits. First of all, it
has lowered Moisture Vapor Transmission Rate (MVTR, a measure of the passage of
water vapor through a barrier) numbers into the range that will permit the substitution
of our product as a replacement of wax or polyethylene for long-term storage of copy
paper which is sensitive to temperature and moisture changes. More often moisture,
but with the moisture capacity of the atmosphere directly affected by temperature both

must be identified for the total severe environment that ream wrap and bulk boxes
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Within the laboratory environment, liner board was repulped to conform with

the consistency of pulped fiber processed in an average paper mill machine. At this
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11 Testing Runs

A position on the paper machine downstream of the headbox 12 was selected
for a manual "pour on" of liquid RPC on an edge of the paper approximately 24

inches (58.8 cm) of the width of the paper machine, in the amount of 5 gallons (18.92
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Alternatively, as shown in FIG. 2, coating on both sides of a moving paper
web 24 can be effected by passing web 24 between the nip of rollers 26, 28 in which a
bank 30 of RPC is found thereby applying the RPC to one side of web 24. After
passing over idler roll 32, the other side of the web 24 can be coated by bank 40 and
rollers 36, 38. Additional layers of coating may be applied one or more times to
either or both sides of web 24 by additional rollers 46, 48, 56, 58 and banks 50 and
60. Additional idler rolls 42,



(1) the wet/dry line on the wire, and (2) after the
second press, before the dryer. Subsequently, the
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amounts of AKD and/or ASA can be used, such that the use of an acrylic acid

containing composition at the wet end can be eliminated completely.

The process of paper making can be modified to include RPC addition at the
headbox (or even upstream of the headbox when the stock is mixed with fillers, sizing
or dyes), in the press section at any point subsequent to the first press, and subsequent

to the drying section, either at or in place of the size press but before the calenders.

The papers coated by the process find special use in the following industries,
the label industry, especially the 60 1b./3000 ft* label industry, folding carton, tray and
box (all board weights) and liquid packs, such as water, soda, and milk, ice cream,

yogurt and delicatessen carry-out containers.
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&firdty, AV showd biige dase iRGBIRTVON % Wax Dip 98.2 4.50 71.9
2.90 73.2 Curtain Coated 55.60 3.10 41.80 1.80 75.2
San‘ple 1 56.5 1.9 42. 8 ]1,%71%,7 Sanple 2 61.4 1.80
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Combined @ Standard Conditions @ Wet (24 hour soak)
Weight Single-Face | Double-Face | Single-Face | Double-Face

(Ibs/MSF) | Avg. Y | Avg. o Avg. 6 |Avg. | ©

N
U

H

[a)
U Z.

Wax Dip 220.8 1896 | 56 {1447 | 56 | 504 | 22 | 17.7 | 1.1

Curtain 177.6 123.6 7.0 | 117.7 | 3.2 5.1 0.7 9.3 0.9
Coated
Sample 164.4 124.6 54 | 88.9 | 149 5.8 0.2 6.4 1.2
1
Sample 188.2 158.9 6.2 | 1200] 2.0 15.2 1.2 152 | 1.5
2
Sample 200.7 137.6 37 | 133.7] 34 10.6 1.9 169 | 1.5
3

As used in Tables Il and IV, Sample 1 is 26# medium with 69# liner on both sides.
Sample 2 is 35# medium with 74# liner on both sides. Sample 3 is 25# medium with
90# liner on both sides. Each of the liners are coated or treated as described above,
having received 2.0-2.2 dry bs./1000 ft* of RPC-1. The mediums for Table VII
received 0.5-1.0 dry 1bs/1000 ft* of RPC-1.



In this test, and in all tests described herein, "Wx

Di p" refers to conventional fully wax inpregnated
wa@amagm3boxes; "Curtain Coated" refers to bel PCpeppmes/ 033743

boxes, curtain coated on b®th sides with conventi onal

wax containing coatings; while Sanples 1-3 are three
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PCT/ US2003/ 033743 19 A Ring Crush Test (RCT) of
paper board (as descri bed by TAPPI Test Mt hod

TABLE VI
Untreated 26# medium

Sample 1 2 3 4 5 Average

RCT (1bf) 49.1 49.8 53.2 54.4 58.8 53.06
Treated 26# medium

Sample 1 2 3 4 5 Average
RCT (Ibf) 66.4 69.0 69.5 72.6 75.4 70.58
Difference 17.30 19.20 16.30 18.20 16.60 17.52
% Increase 325 38.6 30.6 33.5 28.2 33.0

Thus, significant improvements are made in both MD and CD Ring Crush Tests when
RPC-1 is added to 26# 100% recycled medium. Specifically, when the RPC is
utilized an increase of 30% can be observed over industry norms without any
treatment. Table V additionally demonstrates a significant and unexpected increase

in tensile strength of 19.1%.

In order to achieve the treated medium according to the invention, a two-part

process is preferred. Specifically, at the wet end, the AKD is added, preferably in an
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properties over untreated 20edium as shown in Table V

for fibers oriented in the machine direction (MD) and
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a two-part
polyethyle%es are sold under the tradenames JONWAX 22, JONWAX 26, JONWAX

28 and JONWAX 120, each of which is available from Johnson Wax Specialty

Chemicals of Racine, Wisconsin.

However, it is additionally considered within the scope of the invention to
eliminate the size press or calender stack application, in favor of a modified wet end
application (WEGP). In one embodiment, the acrylic containing resin (e.g., 10-40 dry
1bs./ton) and the AKD (1-20 dry lbs./ton) are added at the wet end. A preferred
WEGP comprises Gellner K-21 (20 or 35 dry Ibs/ton) as the acrylic resin and
Keydime 125C (7 dry Ibs./ton) as the AKD component. Other typical WEGP
compositions include from approximately 15-40 dry lbs./ton of the Gellner K-21
containing resin and from approximately 2-10 dry lbs/ton of the AKD, e.g., Keydime
125C, for example 35 or 20 dry Ibs./ton acrylic containing resin with 7 dry Ibs./ton
AKD.

Experiments have shown that medium treated with this process has shown
moisture resistance at least as great as conventional cascade-coated wax medium.
Additionally, the “wet-end only” treated medium (WEGP) performs equal with

respect to moisture resistance when compared to the “wet-end plus calender stack”
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WHityr th lHute tHRIRPAShe desired viscosity. JONCRYL 82 is a heat-resistant
polymer available from Johnson Wax Specialty Chemicals. JONCRYL 61LV is an

acrylic acid containing resin composition available from Johnson Wax Specialty

Chemicals, and includes JONCRYL 678, available from Johnson Wax Specialty

Chemicals, (35.0 wt %), ammonia 28% (7.5 wt %), ethylene glycol (.15% wt

%)

o Gt 7

isopropyl alcohol (5.0 wt %) water (51.0 wt %), and optionally blended with one or

more acrylic acid containing resins.

The following RPC (RPC-3) was used in the “WEGP AKD” example of Table
VII: Gellner K-21 (35 dry Ibs./ton) and Keydime C125 (7 dry Ibs./ton).




Experi ments have shown that nediumtreated with this
process has shown noisture resistance at | east as
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fol | owi ng RPGIYRPC- 2) was used in the RepwmperaAKD si ze
press” exanple of Table VII: JONCRYL 82 (60% wt.);
JONCRYL 61LV (20% ; zinc oxide

Thereafter, the top coating process is performed with an RPC similar to the
RPC used in the first process. Specifically, the RPC of the second process is lacking

the latex.

A typical acrylic is JONCRYL 61LV from Johnson Wax Specialty Chemicals,
a 33% ammonia solution of an acrylic resin. The crosslinking agent as discussed
above, is typically zinc oxide, while the polyethylene is preferably JONWAX 28, a
repulpable fine particle polyethylene emulsion, added merely for slip benefit for when
the product is being processed in the machines. Although many synthetic
polyethylenes are classified as “waxes”, the low level of polyethylene added
according to the preserit invention is not sufficient to perform as a conventional wax.
In contrast, conventional wax coatings employ much higher levels of natural wax,

such as paraffin wax, often in amounts greater than 6 dry Ibs/ton.

The following is a typical RPC, utilized in the first process (hereinafter RPC-
1): methylmethacrylate (35 dry lbs/ton) zinc oxide (3% wt.), and Keydime 125C (3.5
dry lbs./ton). Preferably, use of RPC-1 is followed by an application of 10% wt. of



(3%, ammoni um hydroxide (3% ; JONWAX 28 (5%, wth

the remai nder being water to dilute the RPC to the
waoleaungm™3vi scosity. JONCRYL 82 is a heat-resi sPemns2003/033743

pol ymer avail able from Johndon Wax Specialty

Chem cals. JONCRYL 61LV is an acrylic acid containing
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enai n ereafte top coating process 1s
frem Getinegrék (o1 im zenyliRRGpaymer] and Poly Ertvdsion 392C30, a cationic

emulsion of high density polyethylene from GenCor or Chester, New York.

For example, the cationic material may include the acrylic containing resin.
Suitable cationic acrylic resins include STH-55, manufactured by Mitsubishi Yuka
Fine, Japan; and BASOPLAST 265 D, available from BASF Corporation of Mount

Olive, New Jersey.

Additionally, the cationic material may be a cationic wax to enhance the wet
resistances generated in the wet end. Such formulations are substantially similar to
RPC-1, wherein approximately 1- approximately 20% of the formulations is the
cationic wax, such as a synthetic polyethylene wax. Preferably, the cationic wax
makes up approximately 2- approximately 18, and more preferably, approximately
4.0- approximately 16-.0% of the RPC.



RPC used in the first process. Specifically, the RPC

of the second process is lacking the latex. A typica
w@eoolod™30 s JONCRYL 61LV from Johnson Wax Specpel/U§2003/033743

Chemi cals, a 33%ammonia 2¢lution of an acrylic

resin. The crosslinking agent as di scussed above, is

typic i N [ [ ene |
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contrast, conventional wax coatings enpl oy nuch higher
| evel s of natural wax, such as paraffin wax, often in
anounts greater than 6 dry I bs/ton. The following is a
typical RPC, utilized in the first process
(hereinafter RPC- 1): nethylnethacrylate (35 dry

| bs/ton) zinc oxide (3% wt.), and Keydinme 125C (3.5
dry Ibs./ton). Preferably, use of RPC-1 is followed by
an application of 10%w. of W 2004/ 037930

PCT/ US2003/ 033743 23 the Jonwax 22 synthetic

repul pabl e wax. Optionally, a starch such as corn
starch is included up to 4% w. As detailed above, it
I s advantageous to include cationic particles in the
coating conposition according to the present

i nvention. Such cationic particles may be inorganic
(such as salts) or organic (such as nononers or
polynmers). Additionally, non-ionic and anionic
polynmers with artificial charges of a cationic nature
may be enployed. In other words, when a non-cationic
material is introduced into the wet end, a retention
aid is typically prem xed with the non-cationic
material to cause it to bond nore successfully with
the naturally anionic fiber nay be used to suspend the
cationic particle and activate bonding to the
anionically charged fiber. Such charged particle
systens nmay be used in conbination as, with or in lieu
of, the acrylic containing resin and/ or ASA/ AKD

addi tives detail ed above, and can be applied at any
stage of the paper making process, e.g., in the wet
end, at the calender stack or as a coating follow ng
production of the paper product. Thus, the use of a
cationic



polynmer, i.e., wthout a retention aid, results in a

product that is nore effective than such typica
w@eados19so requi ri ng such a retention aid. Typirel/Us2003/033743

particles have a nol ecul arswei ght nunber average

bet ween about 10,000 and 100, 000, typically about

30, 000-50, 000. However, the preferred cationic

material is Gellner OTTOPOL K21 from Gellner & Co.,

an acrylic copolyner, and Poly Emul sion 392C30, a

cat i dslagm: erul si on of high density pol yethyl ene from

GenCor or Chester, New York. For exanple, the cationic

mat erial may include the acrylic containing resin.
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Al t hough the present invention has been described in
terns of specific enbodinents, it will be apparent to

one sKil | atle pracdsb6f Aifn 2 BRbreMand @bGurERMHhE! GRiphok: MY
be made according to those enbodi nents w thout
desshnkinggentip an pReuns suifidensfo crosplinkg s perybic aqidgaptrining

bLitisslui val ents. Accordingly, the present invention
should not be construed to be limted to the specific
enbodi nents di scl osed herein. WO 2004/ 037930
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maki ng paper erein a furnis eposited on"a wire
apahidemwpoundd, the inprovenment conprising: adding to
the furnish a m xture. conprising an effective anount
of a conposition conprising at | east one nenber

sel ecdt ed fThopnotése ofplom3, wbersinghe ergssbifiking agent is at least one

selected from the group consisting of zinc oxide, ammonium oxide, calcium oxide,
calcium stearate, magnesium stearate, aluminum oxide, isostearate, magnesium oxide,
stannous oxide, tungsten oxide, sodium tungstate, sodium tungstate dihydrate,
titanium oxide, aluminum stearate, zinc octoate, zinc salts of fatty acids, zirconium
oxide, calcium isosterate, calcium salts of fatty acids, magnesium salts of fatty acids,

and aluminum salts of fatty acids.

6. The process of claim 2, wherein the paper made is selected from the

group consisting of Kraft, linerboard and medium.



al kyl ketene dinmer (AKD) and al kyl succinic anhydride
(ASA) and optionally an acrylic acid containing

W@ o0posioBe on. 2. The process of claiml, whereP@r/UB®03/033743
m xture conprises an acryli2¢ acid containing
conposi tion. 3. The process of claim2, wherein the
mxtwe f | d
T XE© APk BRE PO Rur RNRS L) BB o
©dhe mshng  conposition. 4. The process of claim 3,
wherein the crosslinking agent conprises an organic
conpound. 5. The process of claim3, wherein the
crosds.i nkiﬂhgp@g@mbf ¢lgimat, Whelainth@fwnisfs@kmisw stacbnthe he

u COI’ISI stl zin nmoni um oxi.
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antainingieungosiden. | Sost ear at e, magnesi um oxi de,
st annous oxi de, tungsten oxide, sodium tungstate,
sodi um tungstate di hydrate, titanium oxide, alum num
st earqat e, The poces bbeliim 1, Ziheeintat msxt@t cdrapdiggs aci ds,
zirconium oxjde, calciumisosterate, calciumsalts of
PQF?V“ F&anﬁé@ﬁ@§$ﬂﬁﬂsalts of fatty acids, and
alum num salts of fatty acids. 6. The process of claim

2, vvhereln t he made is selected fromthe group
consi €t i n 6?“’?6?5% malk%"ﬁe?ﬁ%a}’i‘}lfreé‘hﬂf%%‘ﬁﬂ igdepopigsd on a wire
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claim6, further addi ng a starch contai ning conponent
pntenaf timesrip Sthergredupg dhegyasersentersiof diegppar.Ihe iprsp¥sIent he
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recycled fibers and said recycled fibers contain an

eQipppsitien eIpIising ghleast antigembanselssted ﬁﬁm thg groupeopyising 9§
Al ey (D) bt U5 0ROTRLSSS S Bpsionallyan,
amllcraaidlcngalpmg@pmpvﬂﬁmnetorat Eaftoneisidhofithe @b@@@fpdtmeron a

%ﬂgéegyelﬁ@odaﬂrgﬁﬁ&%f gq %/)o forma paper, and the_ dewat er ed

eque pressed a nunber of tinmes to
further reduce the water content of the paper, the

| pr ol\ﬁ.ener'lihe process of claim 10, wherein the composition comprises an acrylic

acid containing composition.

12. The process of claim 11, wherein the mixture further comprises a
crosslinking agent in an amount effective to crosslink the acrylic acid containing

composition.

13.  The process of claim 10, wherein the mixture is applied to both sides

of the dewatered paper subsequent to a first pressing step.

14.  The process of claim 10, wherein the mixture comprises a

polymerizable cationic composition.



conprising adding a m xture conprising an effective

anount of a conposition, the conposition conprising
w@roo4ea®Bo one nenber sel ected fromthe group CPOBUSI005/033743

of alkyl ketene dinmer (AKRy and al kyl succinic

anhydride (ASA) and optionally an acrylic acid

cont gisni ng, ggl%p&ﬂ"otr ﬂmég%eﬁvhlﬂ%ﬁ%m&% 1?5 %S&E OBIQ.%VII'C
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PCT/ US2003/ 033743 27 15. In a process for nmaking

paper wherein a furnish is deposited on a wire and

dewatigr ed The pfoadsEbiclfaPe whérbia teanaheé REthBaReIprikd an
subsequently pressed. to further reduce the water
EBRCERd captaing CB’QB%?“O&’nd i s subsequent |y cal endered,
the inprovenment conprising introducing to at | east
one side of the paper a mxture, the mxture
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fromthe group consisting of alkyl keténe dimer
moanmyl succi ni ¢ anhydride (ASA) and optionally an
acrylic acid containing conposition, between the
pressi ng and cal endering steps. 16. The process of
cl ai nh815, Thkproe¢ss of HaimniSxwhereinfthermixaire somprdusasgo hoth
LY i.d containing conposition. 17. The process
Sg(?es k{hgl%gﬁ wherein the m xture further conprises a
crossl i nki ng agent, in an anount effective to

cossyi koAl S Lpuotl sl iLnge ccomentton.
pdhymﬁdulﬂe datfomiclzomposition.

20. A process for making paper comprising the following steps:

(A) applying a furnish to a wire;

(B) dewatering the furnish and obtaining a water containing paper;

(C) pressing the water containing paper to reduce the water content;

(D) calendering the pressed paper;

(E) recovering a finished paper; and

(F) adding a coating, comprising an effective amount of at least one member
selected from the group consisting of alkyl ketene dimer (AKD) and alkyl succinic

anhydride (ASA) and optionally an acrylic acid containing composition.



sides of the paper. 19. The process of claim15,
wherein the m xture conprises a polynerizable

W@ 2404081980 conposi tion. 20. A process for nmaki nBCpapB03/033743
conprising the follow ng steps: (A applying a
furnish to a wire; (B) dewatering the furnish and
obt ai y\i ng ter " I eSSi .
et or ot e AR e SEARPIS WA ARPLquind g 3R B Bt
¢Myaimag emaiesitioyy t he pressed paper; (E) recovering a
fini shed paper; and (F) adding a coating, conprising
an effective anount of at |east one nenber selected
from2axhe ghepmcessnsélsii 2ig whereml theydoakind fartBerdbnmprises AKD)

d,.al kyl cci ni drid : .optj L 1.
GEYITFEY st b Apams e 0B pserRohe M Bl rod ™"
Balgodtid03/ 033743 28 21. The process of claim 20,

wherein the coating conprises an acrylic acid
cont ai ni ng conposition. 22. The process of claim?21,

wher e23 t hide pRRESs BOCIhiH 21N Vhe@RITRE &o“aﬁﬁ% AdingliR§ep (GuAker
agent in an anount effective to crosslink the acrylic
SRR ISEThY AP WP INIBBHIATIOFHIPBN. 23. The process of claim
21, wherein the coating adding in step (G further
conprises a starch _contai ning conposition. 24. The
proce¥s ofThgpedcess bclaighil; sihereisaid copingiinglded meertban once

gg}[n%sgﬂaq,gpé;%ging Hckdg sai d paper neking process. 25.
The "process of claim20, wherein the m xture conprises

a polynerizable cationic conposition. 26. A
CONposy 11 Gy RJEPsEio?&lQﬂiz(ﬁth%I% S DRShGsess! ect ed
fromthe grg p conS|_$1t| ng o gﬁ&?ﬁgﬂﬁgteneﬁ{dﬁemr and
pilyhenzsbls gatiing compndielr. i de; an acrylic acid containing
conposition; and optionally wood fibers.

26. A composition comprising:

at least one member selected from the group consisting of alkyl ketene dimer
and akylene succinic anhydride;

an acrylic acid containing composition; and

optionally wood fibers.
27.  The composition of claim 26, further comprising wood fibers.

28.  The composition of claim 26, further comprising a crosslinking agent

in an amount sufficient to crosslink the acrylic acid containing composition.

29.  The composition of claim 28, wherein the crosslinking agent is at least
one selected from the group consisting of zinc oxide, ammonium oxide, calcium
oxide, magnesium stearate, isostearate, calcium stearate, stannous oxide, tungsten
oxide, titanium oxide, zinc octoate, aluminum stearate, aluminum oxide, zinc salts of
fatty acids, zirconium oxide, calcium isosterate, calcium salts of fatty acids,

magnesium salts of fatty acids, and aluminum salts of fatty acids.



27. The conposition of claim 26, further conprising
wood fibers. 28. The conposition of claim 26, further
waEmopn3?esmng a crosslinking agent in an anmountPCT/US2003/033743
sufficient to crosslink thevacrylic acid containing
conposition. 29. The conposition of claim 28, wherein
the crosslinking agent is at |east one selected from
the group consistin nec . ox ammoni um oxi de,
cal ci um oxi de, &%@*ﬂﬁ#@? Q%b I sost ear at e,
calciun1stearate stannous oxi de, tungsten oxide,
titani um oxi de, zinc octoate, alum num stearate,
al umdtum Breicampositiqpcof slairn 26, §urther goreprising aarchy¢ontainiagim
#ggmnpaIC|un1|sosterate calciumsalts of fatty
, magnesiumsalts of fatty acids, and al um num
salts of fatty acids. WD 2004/ 037930 PCT/ US2003/ 033743
29 ( BSTfh}EI&efs’%@axr&% \'&El%mctﬂ %&{ulelcga xqgesgl ai m 26,
further conprising a star con |n|ng onp05|t|on
p8lymeiitablepatiois somagfositibmi m 26, wherein the mi xture-
conprises a polynerizable cationic conposition. 32. A
process of naking a coated paper or kraft stock
conp3d.si nyptoaess sf mpleing dtoatedipaptr di kigftataok perhprisingeh@dtéps
st ock; applying an aqueous resin coating conmposition
S a coating to said paper or stock in an anount in
excepsvidingtalpapad es kmftdtoalgpunt of coating; sai d-aqueous
coati ng.conposition. co |S|n at | east . one nber
ol ot FrGRa s ST E MBI S GpanEy Pk BeRet
stdcmran(aﬁiéfa)t iRBxktess df e desifediafotntdfbydiingde (ASA) and
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coating material by directing a flow of fluid against
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33.. The process of claim 31, where the aqueous coati ng
c%qﬁﬂyéq sajdgxcess amount of coating material by directing a flow of fluid against

said coating;
solidfying the coating on Said paper or stock; and
obtaining a coated paper or kraft stock.

33.  The process of claim 31, where the aqueous coating composition

further comprises a starch containing composition.

34.  The process of claim 31, wherein said aqueous composition comprises

an acrylic acid containing composition.
35.  The process of claim 33, wherein said aqueous composition further
comprises a crosslinking agent in an amount sufficient to crosslink the acrylic acid

containing-composition.’

36.  The process of claim 32, wherein the fluid is a directed stream of air.

SUBSTITUTE SHEET (RULE 26)



further conprises a starch containing conposition. 34.
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40.  The process of claim 39, wherein the mixture comprises a

polymerizable cationic composition.
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