1 COATI NG COVWPCSI TI ONS COVPRI SI NG ALKYL KETENE DI MERS AND ALKENYL SUCCI NI C
ANHYDRI DES FOR USE I N PAPER MAKING This application clains priority from
U.S. Provisional Application No. 60/420,728, filed Cctober 24, 2002, herein
incorporated by reference in its entirety. BACKGROUND 1. Field of the
invention The present invention is directed to the papermaking arts, nore
particularly to a process for the manuf acture of a paper having i nproved

grease and water resistance and increased tensile strength, yet
facilitating GREVING f§MFOSHEONEIPMPBITNpAPENT. KERENEJAMIERS tAND

specification a } N LI g I per, kraft
stock and si m#glfﬁi\ng}ggygﬁggﬁ;lﬁlﬁ@%@%%ﬂgg ngp%{ﬁ%??%ﬁﬁf*ﬁqw e cont ai ner
maki ng art wherein such inproved properties are desirable. The contai ner
meking art, parr’]ItHiﬁa,ﬂpﬁbétio,n dlljaim's bﬁc&xﬁﬂyﬁfqﬁl uts. Pﬁﬁﬁs’lmtﬂ@ﬁliﬁdﬁiﬂ?wd]ﬁr s, fol d: ng
cartons, and the tray and box I ndustries, consunes_much of the natura
tinmber res¥tPe<s %’:I'lﬁﬁg),"tq%?r%\%gp E’@reﬁb‘ﬁ‘é?rpﬁ‘ia?ﬁ by gefesnft S HEN pr ocesses of
form ng papers of inproved wet strength having grease and water resistance
properti esgAagy dﬁﬁitﬁNBs increase tensile strength which papers woul d be

r epul pabl e an§ therefore recyclable. 2. Description of the Related Art The
art of "papernmeking" is an ancient one, being attributable to invention by

t he Chi nese bdfidd ef thedndrntibin of Christ. As far back as containers have been
needed, the use of wood has been the nbst popular, and has the | ongest
history. Contaipers in.the shapg of barrels and crates have traditionally
been used to carFyEAM/BYCIEPE Siiegled I RFiPRRFIMYHAS 25+ MRIF BRTISYIETlY 4| udi ng
wet  produgbses$ie heafaitRAHE 8f a bhpeb haviBaimprond POME bEY watlPicsisRhcLadr se s

not the limt to the requirenments of packing wet or refrigerated products
as there dneciighiengis dropeth, el dceldating welrding of hapapantushpapers @hrayglioutce or
condensat i

0 specification and claims "papers" includes virgin or recycled paper, kraft stock and
similar materials) find particular application in the container making art wherein such
improved properties are desirable. The container making art, particularly, in the field of
corrugated containers, folding cartons, and the tray and box industries, consumes much of
the natural timber resources, Thus, it would be beneficial to formulate new processes of
forming papers of improved wet strength having grease and water resistance properties as
well as increase tensile strength which papers would be repulpable and therefore

recyclable.

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



2 fromrefrigeration to retard the ripening process or to nmaintain product
freshness for distribution over w de geographical areas. In order to reduce
costs, wooden crates were reused as nany tines as possible. For sone
products this caused health issues, because bacteria often grow on the
surface of wood or in the cracks of t wood. As a result, crossover

contam nation of bacteria or viruses, such as sal nonella, was common, from

one crate to another, as proR sanitation was often not perforned. The use
of corr ugalf ¥l [YHEURtGEIGARAILMAHPEIBE PIRcEshar o Maintal pALCE GABISSHET t he

contai ner QfyichinGRef Ridel de8BpBLARabt €MB. As the technol ogy increased and
the ability to make corrugated boxes out of heavier or thicker paper (or

liner), the strength of the corrugated box increased. The corrugation
strengt h of padﬂmnkmS)dﬂmnn$$maw®mbnsuMBn@fhsﬂmmMan$WGhm3mdpo&ﬂﬂe
manuf acturers did no ect. .The confidence of the, corrugated uppliers
B ong- i ¢ A RQ RRGOE PO RS TR, BEPTS et PGP My Rt BB new
concept t ofigod@nsi telcR@kd 6f theWDaPA PERAIN, akcsdvBEcoMBimiagidnadfhatteiBbK et
agai nst the wooden crate. This was the introduction of the wax coated

cor r ugat ed"IBESS: SYoh a6 sIMopgla. (NFA LHBMB BB ARLEr2iKiLe ANGHASE. BGUPRPIRNHESR gned t o
hol d prodqggssof@ﬁfng{yerﬁ;g‘qe?n vertical stacking stresses that exceed 250

| bs., perhaps the wax woul d keep the paper/liner dry which would in turn
keep the box rigidity and strength as high as in the dry environnent, and

t hus repl ace tH@wmmadéﬂxugwmépmHmhaymnonmnn@hdwelﬂiﬂémnkﬁﬂﬁea$he strength of

a conventional cerru sar and

t hi cker pap8rRehgt %{10'1%‘?81- ﬁgrkbweltgh{ lieéi?fpgf :%rteﬁ\’ 5” é%aq% ar@op? alﬂlﬂ Yé paper
cont ai ner smalWaetugited BSxes O8I ¢f shawl o tIbias @aped Yér linkhetheeadeih 6 dke was pushed
out of every market in which the corrugated paper box was suitable for use.
Si nce t he wyxgated bpxpiacizasede bhg %H"”Bﬁtﬂ@qfé@n@!ﬂI‘P@Pal%?ﬁW@%é@PP@H@“‘j‘%ﬁreﬁgthéuppl yi ng

boxes for ghGrd Aod &ﬁ%%@ﬁm&smﬂqmﬁpec{ 88 colRRhedtdhe BAM|dhfey- Mor e
nodern devel opnents resulted 1n the w accepted Fourdrini"er process

suppliers along with the innovative minds in the corrugated industry caused a new
concept to be considered to perhaps penetrate the wet container market against the
wooden crate. This was the introduction of the wax coated corrugated box. If the
corrugated box coated with wax could be designed to hold products safely and in vertical
stacking stresses that exceed 250 lbs., perhaps the wax would keep the paper/liner dry
which would in turn keep the box rigidity and strength as high as in the dry environment,
and thus replace the wooden crate. However, in order to increase the strength of a

conventional corrugated box, it became necessary to use heavier and thicker paper.

As aresult of the superior properties of corrugated paper containers, wood crates
were slowly phased out. The wooden crate was pushed out of every market in which the
corrugated paper box was suitable for use. Since the 1940's, the wax 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,



(See generally Kirk-Q hner Encycl opedi a of Chem cal Technol ogy, 3rd ed.,
Vol . 9, pp. 846-7, John Wley & Sons, New York 1980, herein incorporated by
reference in its entirety), in which a "furnish” (a "furnish"” is

predom nantly water, 3 e.g., 99.5% by weight and 0.5% "stock", i.e.,
virgin, recycled or mxed virgin and recycled pulp of wood fibers, fillers,
si zing and/or dyes) is deposited froma headbox on a "wire" (a fast-noving
foram nous conveyor belt or screen) which serves as a table to formthe
paper. As &HRI%Ur by sKighboek0-atonrtpck'yi-avyitgindaeycidcringnedvbixes aghder the wire
draw the wahefed QUly of W detTRIES SiSeNSd o d9Es) iGe BB} 2 ABLLLRG, Peed at
which it fl?gv?s%o to the wire determne the9psgper'ps #i nal \?veigégiht. ‘%% cal ly,
af t er the "papéfa faganedng fiirsminget capnelyor bElt bherqeapehivhkenvgs aractableeg it still
cont ai ns r edom napt ,amunt of water. Therefor the paper.enters a press
sectron, o EFSmG R B IRE heter e B endSisB Sy Sondfe R HE NG S Wi ch
press the dnat e wat@mout. e vpRpeSandduhdifyerf tieanmeaddliang thetspedticht n@gghcit ng i t's

wat er content, typically to 70% by weight. Thereafter, the paper enters a
dryi ng seé’t‘ﬁ“ﬁr‘i’.‘mﬁgﬁWéféld?le?mt“ﬁéh%l?a}’ﬁr?gﬁ%&’ﬂ his the longest part of the
paper machi ne. For exanple, hot air or steam heated cylinders nmay contact
both sides of the RRPEker GY i heMale Lelat : | evel ,
e.g., ho greatnglCt ﬁ)gn %% gﬁ%é?éga%k}g% angf%?é’?‘%‘%g‘ﬁﬁl{ilh:ﬁ‘%ﬁ?b% ght of

t he paper stifgbhtows agradhmindingyimopnd et wiien Theteéorpdhepapeptitensalprgss pasises t hr ough
asizing liguid to nmake it. |ess porous an 0. hel rinting inks remain on
Che. surt DB Sistsn FReRgrrtes R MR B Mo dlet SRS lh

addi t i onalpapkryfrtaert doaipaciapionral @dadiyg itd wapst ebntant, tigcalvad 1g%andweigiat i ng.

Cal enders or polished steel rolls make the paper even snoother and nore
conpact. Wil e nost cal enders add c?I_oss, sone cal enders are used to create
a dul| or mattdhficaftrhthe parer satsesa dryingsemi@nohtrscadlyy tha dering secken isgdhgl t aken
of f the papelsiFkidhd TG Mfchine] P& RARBle, PR ol sRAnSHRhtel EflindeAiAe fur ther
processed, Gch as 'onqudﬁsljﬁttlenrel V\llﬁﬂnder‘,Ee’?ntao'r o ?@ o%esng]l”f(%?s siage or fed

i nt o sheetcentget botichidea it papemn evaputating e vehedo erdativedy low level, e.g., no

greater than 10%, typically 2-8% and preferably 5% by weight of the paper.

Following the drying section, the paper optionally passes through a sizing liquid
to make it less porous and to help printing inks remain on the surface instead of
penetrating the paper. The paper can go through additional dryers that evaporate any
liquid in the sizing and coating. Calenders or polished steel rolls make the paper even
smoother and more compact. While most calenders add gloss, some calenders are used to

create a dull or matte finish.
The paper is wound onto a "parent" reel and taken off the paper making machine.

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



printing end uses or even office application. In order to nake conventi onal
containers, rolls fornmed by slitter/w nder (e.g., of paper and kraft grades
of liner) are unwound and coated with a wax. Waxes are used to inpart water
resi stance and wet strength to the liner, but prohibits or 4 otherw se
inhibits recycling the used containers jncorporating them Additionally,
conventional wax coated |iners nust be “adhered to the ot her conponent s of
the container wth hot nelt adhesives. Mst hot nelt adhesives are a
further i ngeatvissinhibits reeeyiog thegised confaingre theempntaging dresn. Pelditinselly,hey enpl oy

wax cont ai nf DgGRIIRANEILR 110N Saust BESfefeh ltc% {hg ogfg %61%(?11@9&%? t}{eo{olqtainer

manuf act uri ng paper pPosSessi ng superior wet and tensile strength and water
and gr easewitlebotstencikepvapliobt les mehutihdsaes hictastuithg imppditriehng recydlingefycl i ng

thereof. T thods for coating hoxes or ather paper products with liquid
2ddi ¢ 1 ves, o RHEIPMAE R cab TR TR TS RPRG TRES et fifont i 1 od as
a curtain &ondd Md P68 a8Facturinll Rapagis@Rsih@ SQeRO RéteRd feniBE ickbMbuihall 1S
inpregnated with hot wax and then becones a corrugated box. conpl et ed,

i e., conmbvHedndgEeserasistapesrranerting Buighcibtating rearlpingranddecyclipg theferf.a
procedure commonly known in the art of paper making as "curtain coating."

Fi st one si de ANLLAGR: FDE RARSHLLS,SdepaFpaaalied il ipliar. Hovever,

due to the conditions necessa € curtain coatrng process,
fire beconash as wixgaid donasttionaliysksed Atmtiiretris clenisl dsarattapapeingmatdsng process
fferent, fromthe curtain

is "cascadjng"..The cascadi ng wax .  procedure js. dj

coati ng p?@%gflﬁﬂ% IPEPTRGHEES g"%ggllrﬂ ﬁ‘?‘{)@ ‘TB‘F%‘EP@%(J[ wih L%to“x’a"o*’f“dé 5 hagapes dr s ze
can be st aRgubite®béh. ASetipIEBAL f, RemBRED, Waalas pided BfnRhQ MREhIFRb; to all ow
the hot wax to perneate the entire structure, with a wax cascadlng ar ound

and t hr outfHs fePeestuEs srarmey knewain the 8t of papet making gs sumipin epaiedCk f or

shi ppi ng. ; : Q) i r LNhg process
equr ros (B! BENAAH] thih hPSopdHE LR ekl DAnBLPRES Tiod e BRPREALES O

ot her | i quiodditidol ndcessaryThipsrfomm thensitde ceding ipeodosy, fisr begpembos mignificansax box of
the two dqi&ribed.

Another conventional paper coating process is "cascading". The cascading wax
procedure is different from the curtain coating procedure in that a regularly corrugated
box of any shape or size can be stood on end, such that the corrugated flutes are vertical,
to allow the hot wax to permeate the entire structure, with a wax cascading around and
through the container in a flat position that is easy to stack for shipping. In contrast to the
curtain coating process, the cascading process requires the box to be fully formed prior to
application of the wax or other liquid additive. This is considered the better performing

wax box of the two described.

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, ecach 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



Al ternative 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 exanple, surface coating to protect the outside of the liner
on both sides to mmc a box subjected to the curtain coating procedure.
Mor eover, substitutes for wax coatings ‘have been devel oped. For exanpl e,
U S. Patent No. 5,393,566 discusses the use of acrylic on the paper machine
to 5 gene¥eAP@e ROPYIUbETIgaFY$evith ipeRagil pre tidklinesatiddhemeddinde |iner with
the medi unhelued HARMdsTin! (A8 285 HE GBated Bfke@CkidribEd ARALL LR e descri bed
therein, equaled the performance of conventional wax coated boxes, coated
vi a t he caseiateanveoheehvemhaliwer soatdd heaay epatedyialthenaxcadoxethalr e of t en faced
with exorbitant charges for disposal fees, which can often exceed $80/ton

of box waste. ause t.he coatings of the .Jnventiopn nmay.be applied at any
exi sting paper %‘feiﬁcdl qs?lsgﬁgﬂlvggté?ngpg'%gws Ia%ed{ftegéacteg Wd%oer%‘g}%lﬁaptrfg’a’%ﬁf gorof

$70/ ton, fdsposaltfedspivhieDShn Sfan dx@sed SROBADOM Boxnvate. BYtduedihe RbAtGIZRGf ai ch is
significant to national grocers. This industry is what is _driving the demand
for a sol ufYgHon Iy bRerpisded apnstigingarrsal. fHich caity e begpdugse & s@3i ce for
about 60 vy e STIMVARY 1z i aas di scovered
t hat anouﬁﬁgé%%aAKD or’géiégfﬁgﬁmggﬁikﬁggyﬂﬁg?%ﬁ%ﬁgéﬁ%ﬂ%ﬁgﬁﬂﬁhmgonbination
Wi t h ot hersigmibeant wadlivnal ggocersolihid ingiugiat is villatisaixirfertbedernadfood egitem of t he
future. | der. t,0 overc th r.qh associ.at wi th conventional paper
coati ngs, %\%ﬁ g’tlam(sjl tcfnl%m T ri?lﬁ 5 ﬁllevrﬁj 8 rérarbalijfs%g%lrvécer '8rsa|1bs°f1§€% &% he pr esent

invention includes the addition of at |east one hydrocarbon dinmer, such as
al kyl ket esievidiARY GAKBE INVENTIONl kenyl  succi ni ¢ anhydride (ASA), for
exanple, in the size press or calendar stack and nost often in the wet end.
Thus, a nediumis created that outperfornms waxed nediumin |aboratory
testing for burkie pagsantisygntythagdigetgreddhn apmgnep of AKI erahe4 as ag addiée, her ei n,
"AKD' may

either alone or in combination with other known additives, could create the wax frec

technologies of the future.

In order to overcome the problems associated with conventional paper coatings,
while still maintaining moisture resistance, the present invention includes the addition of
at least one hydrocarbon dimer, such as alkyl ketene dimer (AKD), and/or alkenyl
succinic anhydride (ASA), for example, in the size press or calendar stack and most often
in the wet end. Thus, a medium is created that outperforms waxed medium in laboratory
testing for burst and tear strengths, and water resistance. As used herein, "AKD" may

also be alkenyl ketene dimer, in addition to the alkyl ketene dimers discussed above.

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



al so be al kenyl ketene diner, in addition to the al kyl ketene diners

di scussed above. The specific coatings of the invention have equal ed or
exceeded conventional wax boxes used, for exanple, refrigerated or other
wet strength environments, such as in poultry packaging. Cenerally,
conventi onal waxed boxes Iast approximgtely 6-9 days in wet environnments
such as heavy ice packs, because even With wax as a water barrier, the
liner still beconmes wet over tine. However, applying a coating conp05|t|on
conpri si ngoxearDhapgsest inygon gan gl -apnthyigr lope ehestpragre puchakindgr process

provi des 3efgRak] @nditid:B, d Hatsor ARGLS HOhi@Y aRPditholial of waxed boxes.
Additionally, the 6 boxes of the present invention can |last 1-2 nonths for
| ong tern1storag such as under refrigerated conditions, e.g., 34F and
hi gh humidity ARE SWeeshBPrensed trpineniade sesidprie s Aymelationys tiemorsit or s t o
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revol utionize the efficiencies and the econom cs of the entire cost

st r uct ur e SEHEPRAICENARA R 2R cERH Y PRPac P dhnImERre bR shais e HREBN S ¢igitde for
per f or mange,encieminesnd the environnent. No one has considered this approach
bef ore because a typical mll engineer would test the water drop of the

| iner or medium and assupe that wth such water resistance, that ng one
coul d corrugat¥e oPRBs5ERHred dpwRPoAd RS Rpcquse TpisR el crgincrr e Gritgr based
co(r]I n star ﬁa}mel Wb ahhmﬁ or lmdlgm afiaymb @anwiowBidwher tdi@arkc#ohat hd@legoand t he

medi um The coate of t s as dr i ns
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t oget her hut aI $Q of f.e surabl.e. resistance from bei l.ed apart
The |nventossﬁasﬁgfﬁgy@dmﬁﬁpe e ﬂé?%?%ﬁ%s% %ﬂﬂﬁcoggggw' ﬂ§5§1§%rnpstarch
pot at o staMnhnghemﬂmamdmmagnmmmﬁe&E2%hmﬂvmgnawﬂWSMJMHgmagmnﬂsnﬁEhus in

combi nat i kL 0% 0f IR EEnARALS ke me ABLANAL QL 14 SRLEd RS 12l s can

repl ace conventi ona ment Invention is
directed taE)OFém@W@@@§§lmﬂloﬁotaﬁfa$@fﬁg wibeah and teiecners hinging pug vidingnrgerys. déposi ted on a

wire and JdenahatR it WRESSIR: i Be AkY RIS £ rafidethidialseaychiall e plastic

conventional wax liners.

In one embodiment the invention is directed to a process for making paper wherein a
furnish is deposited on a wire and dewatered, wherein to the furnish is added a recyclable plastic
coating composition comprising alkyl ketene dimer (AKD) and/or alkenyl succinic anhydride

(ASA), either alone or in combination with other additives or sizing agents, such as acrylics.

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
ketena dimer {ASA) and/or alkenyl succinic anhydride (ASA), to at feast 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



coating conposition conprising al kyl ketene dieter (AKD) and/or al kenyl
succinic anhydride (ASA), either alone or in conbination with other
additives or sizing agents, such as acrylics. In another enbodi nent, the
invention is directed to a process for making paper wherein a furnish is
deposited on. a wire and dewatered to fporma paper, and the dewatered paper
is subsequently pressed a nunber of times to further reduce the water

content of the er, characterized in adding a recycl able plastic coating
conpositidﬂgwwﬁég%ﬁﬁFFH&ﬂ%8h$@F§@ﬁ&m§V?VF“0%@?%% anf} SRR Aplendsitor  al kenyl

succi ni ¢ amiydrizeion ([AGAYing toat et dreaidt oftiveast decefabl hesticdeaiag engpdsipaper
subsequent coInBri { gfa!kgfgl{iteﬁé‘ Sas! (RgA)Saﬁqg/& allJeHS/I c?%ig Lu%g%&% EK@\;@, t%m%% D t hE

invention is direc 0 a process for ma ereln a turnrsh is
deposi t ed BAcEeingstersd dewat ered, the dewatered paper is 7 subsequently
pressed to further reduce the water content of the paper and subsequently

cal endered, chanagrd ehbadtbni dikciobds h BRALES BOmikhgRhpel 8RSEePREInShA8Mngt he paper
a recyclable plastic coating conmposition, conprising alkyl ketene diner

(ASA) ~and/6P*al kenyl succinic anhydride (ASA), between the pressing and

cal endering steps. A further enbodi nent discloses a process for meking paper
characterized i@ apfignd ofulrokangwirest eps: (a) applying a furnish to a wire, (b)
dewatering the furnish and obtai ning a water containing paper, (c) pressing
t he water cont%5n'n8 paper. t. rgdbce thetmatzn.content, (d) cal endering the
pressed paper, ké%w SEEVENRY WIPPHILE LGB ST LRE () adding a recycl abl e
pl astic coating, coating conposition conprising al kyl ketene dinmer (ASA)
and/ or al kenyl (guwoeiin the wnd yehtdide pafbA)redate thawyatgtcapengur i ng t he paper naki ng
process. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a perspective,

schematic view of i cal r-making machine. FIG 2 is a schematic,
si de vi ew of aé%éﬂ%%¥ﬁ§§ﬁV%g%§§?Fﬁg met hod.
{e) recovering a finished paper, and

(f) adding a recyclable plastic coating, coating composition comprising alkyl ketene dimer

(ASA) and/or alkenyl succinic anhydride (ASA) at any step during the paper making process.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective, schematic view of a typical paper-making machine.

FIG. 2 is a schematic, side view of an alternative coating method.
DETAILED DESCRIPTION OF THE INVENTION

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 ento the wire 13.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON A paper naki ng machi ne in accordance

with the invention is illustrated generally at 10 in FIG 1. Typically, the
paper maki ng machine 1 conprises a "wet end" | 1 including a headbox 12, a
wire 13 and a press section 15, a drying section 16, a size press 1.8,

cal ender section 20 and parent reel Optionally, a dandy roll 14 is

positioned about two thirds of the may’%omn the wire to level the fibers
and make the sheet nore uniform Gavity and suction boxes (not shown) are
posi ti oned- undegddih the wire to renmove water fromthe furnish. The stock
fed to the headbox 12 can be virgin, recycled or a mxture of virgin and

furaisn for dopbil bR EekAge bR SRR Prbe] Joiihe 1By 2 °
Ei%))cl ablj/ekepdnalslim@ ({Am)iang/ocalkpmhlsmo@gc QRRG) " Sﬁl\de CABYpY s iicﬂgaoaitkdéﬂtglﬂgﬁhtentehdl mer
and/ or al kenyl succinic ride 1's incorporated during the
paper naki ﬁﬁ‘%‘”ﬂj‘?é‘ég}i’m‘icﬁs tlﬁ})‘f]\ﬂﬁl gﬁﬁ@?‘%&@b’& thig dyveption ﬁldstﬁf(’r‘fﬁlé(%ll@n and
t hr oughoutspbfificat®R@Rd tlafifd, I"wanﬁ@dm@dn@l"&%ng'%}aﬁmﬂg ndiRAN Snle&QRMdrRGe OF
"i mpregnation” unl ess ot herwi se  indicated. A Acryllc Aci d Cont ai ni ng

Materi al Poficégénpl e, a typical RPC conposition is an aqueous acrylic acid
containing material, such as honopol yners or copol yners of acrylic acid

(for exanple, thacr | C ﬂ E¥g lic acid, polyacrylic acid,
crotonic acid, @? Aol ‘Amé%b taifh aﬂ%‘ayac d C (1-4) alkyl substltuted

acrylic acid, and other acrylic acids, such as butyl, amyl, octyl and

hexadecyl, net I‘fy)lr aﬁlﬁﬁi]atﬁypﬁbmﬂﬂa@ﬁh}ﬁi&ﬁson\m iydq u@&ﬂs@’ctﬂﬁ ;achdl daytairdene
chloride, isohutylene, vinyl ethers, acrylonitrile, maleic acid and esters,
crotoni o dBfEdnichay Rargopalymers AF eopabimers olacey IBASARioss Tample. InEhagrsOPL AST

250 D, BA%%—&%}]a%%rﬁc deaﬂfiya%fffgp'eﬁs&o?c@% dic YRR Eadidl YEhBARTRAOEPOT at i on

of Mount Aive, ersey)’ resin based composition, conprising an acrylic

honopolyndﬁ‘BﬁmvbwbﬁyﬁﬁﬂaCSU@hcﬁsﬂﬁeﬂhyh@Wéca@ﬁysuﬁﬂﬁdmdﬂﬁnmﬁlwmﬁmnd|n

conbi nati %x%etc?l, ﬁlleﬁ’xlacmgltg Qﬁlypécg?alie, (/’?ﬁKPZhlgrncFe/, %nylldene chloride, isobutylene,
vinyl ethers, acrylonitrile, maleic acid and esters, crotonic acid and esters, itaconic acid,
and BASOPLAST 400 DS, BASOPLAST 250 D, BASOPLAST 335 D, and
BASOPLAST 265 D available from BASF Corporation of Mount Olive, New Jersey)
resin based composition, comprising an acrylic homopolymer or copolymer, such as
ethylene acrylic acid copolymer, in combination with alkyl ketene dimer (AKD) and/or
alkenyl succinic anhydride (ASA). Additionally, aqueous dispersions of acrylic ester
copolymers are considered as suitable acrylic containing components, such as
ACRONAL NX 4787, ACRONAL S 504 and ACRONAL 8 728, available from BASF
Corporation. As used throughout the specification 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.



al kenyl succinic anhydride (ASA). Additionally, aqueous dispersions of
acrylic ester copolyners are considered as suitable acrylic containing
conponents, such as ACRONAL NX 4787, ACRONAL S 504 and ACRONAL S 728,
avai l abl e from BASF Corporation. As used throughout the specification and
clainms, references to "acrylic acid" %nd "acrylic acid containing” refer to
material s and conpositions, such as pol’yners,. oligonmers, or nonomers,
conprising at | east one acrylic or acrylic acid nmoiety. Qther typical
acrylic acid coWtiarespssstoshe aerybmacid petdigiag yerecirypsedan thedNGRYPLEEY  JONCRYL

58, IJONCR YL brcrd NGRS W a0 O 2ok N P i ERCRKL 1L o) ONCRYL

77, JONCRYL 80, JONCRYL 85,” JONCRYL 87, CRYL 95,
JONCRYL 5@3hemdonz@CRYImNhthn veiicdnyofumbier efrethérsicigliaiatidsbetainirgnerdmhnson Wax
SpeCia|tyg£P%EE&§%$mP%hR%%iﬂF QNX§0099393 %r Wth respect to the acrylic
acid contalﬁﬁng PNt} RS R PRE iA@% I'on, any conventional ly known
acrylic acid containing nononer, dinmer or oligoner may be used, either

al one or i n comi naiegme WikBrsany number of other acrylic acid containing or
non- acrylic acid containing nononer, diner or oligonmer. B. Ketene Diners
Ketene dinmers used as cellul ose reactive sizing agents are diners having the
fornul a: R( CH=Gegne dimgie peedrsicsllydospyrerctize pibing agerls eraldimerabaviagthel kyl havi ng

at | east . Fﬁytgqg : : : i I - , aryl,
ar al kyl aﬁgmgﬁiar& , an Lvﬁ%%??%%g%%%gﬁ'fﬁg%ﬂéﬂkﬁﬁg%%@kgghgﬁ%ﬁgkﬁg%ketene

di mer s i nchthde amotsy tyclahdioy havidgeeeast 6 carbet ntadecaryl, alatkybddetylksrybatddecyl ,

ei cosyl, dpc etracosyl henyl ,. benzyl, beta- napht hyl ,and. cycl ohexyl
ket ene di ﬁ@?@%&j@e qr‘a]%?n{ﬂllées 0&8‘1"3&?&? 18%?8?%“%? gl5dtEg© yﬁ)di:?‘i’%n‘é)‘?‘f{g%l ¢ acid,
napht heni getagiegll, Radlyd o€, sicagiltocd, 18rdedeGinkeyli Kend§l, Betapal mi tol eic

acid, oleic acid, ricinoleic acid, linolenic acid, and eleostearic acid, as
wel | as keepiby! s grslehgyyblptensdlimpignasyidlLasdhg ketonecimers pgenarodt fires of fatty

Egir 22 : 2 i”ﬁﬁbrﬁa?ﬁié m&%aﬂﬂtﬁéﬁé &cid, ﬂgouﬂéizgierﬁic%ﬁf? RO_Qigk oy 1 BADARS pafthitoleiB2! M
, palmoil, olive orl, peanut oil, rape oil,

acid, oleic acid, ricinoleic acid, linolenic acid, and cleostearic acid, as well as ketene
dimers prepared from naturally occurring mixtures of fatty acids, such as those mixtures
found in coconut oil, babassu oil, palm kernel oil, palm oil, olive oil, peanut oil, rape oil,
beef tallow, lard (leaf) and tall oil. Mixtures of any of the above-named fatty acids with
each other may also be used. Such ketene dimers are described in U.S. Patent No.
4,407,994, herein incorporated by reference in its entirety. An additional sufficient ketene
dimer is sold under the tradename AQUAPEL, by Hercules, Inc., of Wilmington,
Delaware. Further ketene dimers include alkyl, alkenyl, aryl, and alkaryl ketene dimers.

Optionally, the ketene dimers are provided with a cationic starch to assist in binding to

the cellulosic constituents.

However, any ketene dimer is adequate, For example, the dimer may be a simple
13,-cyclobutadione or a unsaturated (3-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 Anhvdride




beef tallow, lard (leaf) and tall oil. Mxtures of any of the above-naned
fatty acids with each other nay al so be used. Such ketene diners are
described in U S. Patent No. 4,407,994, herein incorporated by reference in
its entirety. An additional sufficient ketene dinmer is sold under the
tradenanme AQUAPEL, by Hercules, Inc., g W I m ngton, Delaware. Further

ket ene di ners include al kyl, al kenyl, yl, and al karyl ketene diners.
Optionally, the ketene diners_are provided with a cationjc starch to assi st
in binding to A¥avbBIcriRicehrdidsds biptalinpeduessyienre the rggriiopof amelelipmer i s
adequat e. hof m@XRERhRirideNehdhiBic afRYArRE nfbi&uBuplictFhe e4G! jggne or a
unsaturatqd (3-Iactdﬁg{ exanp{egaggy&h[ch are Sggéidé% iﬁ\%?ﬁﬁﬁﬂéghner

Encycl opeditstiopal thmthe ISATadila chedgye ¢iBidallsd portitwl prodidesghe hg8pphivbicdohn W ey
& Sons, N or k ~.-herein ixco I . reference in its entirety.
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produced fretivd, had nélhcimpex ofithagdokelf droupsiochlretwibe, starhhydmiade. It Ehke mal ei ¢
anhydri de | ecul e supplies. the reactjve anhydride unctionality to the
ASA, mhilé\f%gmﬁﬁwﬁSgﬁ%ﬂﬁm§WE¥ﬁmbBVWF%ﬁ$ﬂ?%W%5é§W?%%LWVB$§phobic properties
associated with this size. The resulting succinic anhydride group is
extremel y —reagh Ve ihedliiVit) bt AQRPIE%odMn oML QMK ind lijjul ose,
starch and M@ter{ [t is the Aémﬁ?%leguﬁg[g ﬁiéh régc€ﬁ¥??§8$ﬁ§§wgrovides
some of i treaditmjcote cadbaprpayeechibuwitheit ekeessieadyingor yheofse ASprontdies.cloett | ng
conposi ti [ rporatin >A W Ly on .t he paper .machi ne

W thout - exoatuig o RSTHL S el otlyelore OIS e EABHAE BORBERFT PG, "0 (e
cure i s aahsieviedmbifude eoritdnes bz thops egsrierrbd ondengeit kendbedyl thas pividge run  at
simlar noisture contents than thgse experienced under acid ndi.tions, thus
gi ving grgée&fwor&aﬁpfatﬁm pickel o Opreal At s meprFual e it [flisizing e press,
resul ting thdvebinll idpiovB@pbucthiig. reel and inproved productivity. The
tendency of the ASA nolecule to'react with water presents additional

advant ages. The ASA fornms a di-acid, which is hydrophilic at one end of the
nol ecul e The tendency of the ASA molecule to react with water presents additional

advantages. The ASA forms a di-acid, which is hydrophilic at one end of the molecule
and hydrophobic at the other end. The di-acid has the ability to react with metal ions such
as calcium or magnesium that are often found in water systems. The products of these
reactions are sticky precipitates, and have the potential to deposit on the fabrics and
frame of the paper machine, although it has been shown that a calcium salt can contribute
to sizing. An aluminum salt is much less tacky however, and the presence of an
aluminum source in the system is consequentially of great benefit. This ability to react
with metal ions has been exploited in some mills, notably in Japan, where a potassiuvm
salt of a low molecular weight ASA is made and then 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



and hydrophobic at the other end. The di-acid has the ability to react with
nmetal ions such as calciumor magnesiumthat are often found in water
systens. The products of these reactions are sticky precipitates, and have
the potential to deposit on the fabrics and franme of the paper nmachine,

al t hough it has been shown that a calciumsalt can contribute to sizing. An
alum numsalt is nuch | ess tacky howevél, and the presence of an al um num
source in the systemis consequentially of great benefit. This ability to
react wi tdesendtedlin UohPateasNbeledri fe)33) birtisdndonpagedbyidftrencenotitalbhtyreiyn Japan,
where a potassium salt of a | ow nol ecul ar weight ASA is made and then

preci pitated or]io t %‘S'.b 2 sientg alumat acid pHin nuch the sane way as
rosin is used. Any E&—%ﬁe d in the invention. Commercial sizing
agents based on ASA conpounds are typically prepared from mal ei c anhydride

and one or mor ewBEPEOYIALRid @nefihiRg ma@SARE Mdude@ i dRAM afopBeha) Ol ef i ns.
ASA conpounds prepared from mal eic anhydride and C (16) internal olefins, C

(18) i nt ergiegsligfiag parst isghricayrayided isfan@mopes suffitdent @ ¢rosyink theeacrdic ol ef i ns,
are anong t. s 0 W 2 11 i I S.

pat ent Mo, 0 55 g, RO SERANC e RO o BRERIP St
Cr ossl i nki thgagglentcidvemaining acatgrial & safficient exfeaiorgany aratapandd sibstanees| uded i n
the RPC, an EO(E).ti O{r];alt‘t crosslinkin alqéent iPs #%{% lﬁal |y provi deddi n an anount
suf fici ent {1570 5LS1 FAR IR MREPSITR arcderdy FREREE] ROHY et e 9% t hough any
subst ance stapabeoxide, afmoaast ofias, chidluny o:a8Q Ssighedhi gieatalte nagheshine aci d
containing material is sufficient, often organic or inorganic substances

i ncl udi ng %i‘!“Fe,isoﬁtF’%r_éﬁi(ﬁﬁﬂs 6T130r$§©ﬁ'€‘§1' Trgreoide dneprR PRIdedHaHBRENEE; 3k e zi nc
oxi de,  al WYahRUITL@XEH & muATERRhY %ﬂﬁn’)sqjtg)n_s Gl R Afore BRIRSRIdMIN ST ear at e,

magnesi um oxide, isostearate (e.g., 4-isostearate), stannous oxide,
t ungst en oxiegaibodinecanithmerosslidking agat inghwdeousalinfax descdbed leminsplons and

compost ) A g B05. M TH1S Pt 18,25 A8EmPeRR ETREFL TR
acid and Somartypicalddd Aapprovetcras linkipalgedts hclude miiclhigiobte! yint saland fatyval eri c
aci ds. acids, zirconium oxide, calcium isosterate, calcium stearate, aluminum stearate, sodium

tungstate, sodium tungstate dihydrate, calcium salts of fatty acids, magnesium salts of

fatty acids, and aluminum salts of fatty acids. Generally, the fatty acids are fatty acids of

animal and/or vegetable fats and oils, and would be exempt from being kosher compliant,

since the potential use of animal oils and the original of the animal in question may be

unspecified. In such cases, the inorganic substances would be preferred. It is considered

within the scope of this invention to incorporate more than one substance to form the

crosslinking agent. However, as used throughout the description and claims the term

cross linking agent includes the above described compositions, 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



O her typical FDA approved cross |inking agents include zinc octoate, zinc
salts of fatty acids, zirconiumoxide, calciumisosterate, calcium
stearate, alum num stearate, sodium tungstate, sodiumtungstate di hydrate,
calciumsalts of fatty acids, magnesiumsalts of fatty acids, and al um num
salts of fatty acids. CGenerally, the fajty acids are fatty acids of aninmal
and/ or vegetable fats and oils, and would be exenpt from bei ng kosher
conpliant, since the potential use of animal oils and the original of the
ani mal i n "GOFEET GANTHEPEDE theespic@pidiTetn comaiigfomReUUEOn PiHaC P pfuip et ¢

subst ancesrypRul iR sRibsE Snfi8dudd the FR10WRRS ibj Sefitht pWebdl] dhyWheresiRg- of this
invention to incorporate nore than one subSstance to formthe crosslinking

agent . HowE0%s typipsllydedStrandurgie titpiqaliz. HedWr iAMA; dronatd 08%eatypalindS/&r m

cross |inkj i Uhes, the SGLI .as well as
heat, r adil%?t?glggg&gicagﬂgg g?ﬁ;&k%@gg&’eﬁ Sglgﬁlﬁléljtﬁl%g% tﬁggga){?@ér %és“'ﬁs)fn"?'ﬁ?f?ﬁ] reaction

i n the acryghpaesit@ndfahelddtgpates,tppical Bt Ke9% subteaippiealbr d9P4 okiOngplagent s i ncl ude
Zinc Oxide Solution #1, available from Johnson Wax Specialty Chem cal s of
Raci ne, Wsconsjin. For exanple, a typical (RPC) conposition is an aqueous
acrylic resin based osition.. A preferred three-conponent conposition
contains the conposition disclosed by U S. Patent No. 5,393,566
(hereinafter "tJieorPRGy BRL §BLdded thBRIHPELL theAddht i on of ASA and/or AKD.
For exanpl e, cor?pat 1ﬁib?/e” conposi t(?gns cont% é%ﬁya\?\ﬁere from 0-100% ASA or
AKD, wi t h blandmgidbssolvergadismesingeliibé sing gndémulbienaarddisperaaisdf raglies. cont ai ni ng
conposi ti of the 566 patent. Typical, conpositia : i ncl ude t he

ol ot ng Bl BFE el B may VRl FE FERREE o G5 o Sal B8 and
nmor e typi Galrhonium hy&oXdASAondetiam BmiRAMEA i baklibstidied/for bedhdolimodagert ypi cal |y

25-30% AKD; wi.th. the remaj nder ing the acrylic acjd containing
conposi t i GRA 1l eRdrasgsnisat knheat o ?B%Herylﬂig@?g%sw@ tgwpﬁaﬁwf 1-10% or
10-40%  E.qnMeefh i W GaioRRY cAlshD; R6re AL68 tdrOinth6uRBRG vask detdiiveihidbdodndf or

bl endi ng/ di ssol vi ng/ di spersing of the resins and enul sions and di spersions
of acryl i digers. When substituting NH;OH with MEA in a one to one replacement (by weight) the

odor is reduced if not removed and the performance is equal if not slightly better.
However, it is also considered within the scope of this invention to substitute MEA for
NH,OH anywhere from 0.5-2.0 to 1 by weight, preferably, 1.5:1, i.e., 50% more MEA
for every gram of NH4OH. Generally, NH4OH is delivered in a 28% aqueous solution,
i.e., the highest concentration commercially available. Although any alkanolamine may

be used, MEA is preferred.
F. Alumina-Silica

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



However, often, in order to renove undesired characteristics of the RPC
produced by the ammoni um hydroxi de, nonoet hanol am ne (MEA) can be
substituted for both toll coaters and m |l environnments. The heat of the
paper m |l has exasperated the volatility of anmmoni um hydroxi de causi ng
nore disconfort in produci ng wax al terg?ti ve mediumand |iners. \Wen
substituting NHMOH with MEA in a one to one replacenent (by weight) the
odor is reduced if not renoved and the performance is equal if not slightly
better. HBYEoddessitg pjosechreny RappisTUe Pe@ming fisierteth Eocapistugs thusiendstingent i on
to substit ply]Egh I Aaht,
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tenperature and noisture changes
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occurred without detriment to the surface for receiving water based inks and bonding

performance of cold set adhesives or hot melt adhesives.

I1. Method of Applving the RPC

The inventor has discovered that a product having superior water-proof properties
results when the RPC of the invention is added to Kraft, linerboard or medium, whether
incorporated as a coating, at the wet-end, in the furnish, calender, or press. When Kraft,
linerboard or medium is used, in one embodiment, a starch containing component is often
incorporated to achieve the elevated water-proof properties. Such starch containing
components may include ordinary corn starch, potato starch, wheat or tapioca starches.
Using the RPC of the invention with a starch containing component does not affect the
bonding performance of the starch when making products, such as corrugated board,
could lead to concentrations high enough that the use of acrylic acid containing material

at the size press or the wet end could be eliminated completely.

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



Alumna/Silica, the MWTR drops to nunbers under 15 gnmin2 which is the
accepted target for reamwap and bul k boxes for copy paper and other
papers in larger dinmensions that are nade under the same conditions and
requiring the sane sort of performance. Alumna/Silica is preferred because
it wrks as well any mneral and suspeT%s in the formulae of this invention
satisfactorily and is the | east costly"0f the several mnerals avail able on
the market. Additionally the heat resistance and the potential concerns of
re- sof t erioHty MATPE: B8hEPAGGHn R eEPF oG Reakersrash path OB graspetfdibey Toso wi t h
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i nventor has discovered that a product havi ng superior water-proof

properties resuftdr stinngnhd filger RRCGOith ReCianvaidul dveissthadibedsa eleraf t |
| i nerboard or nedi um whet her incorpor%ted as a oatingf at the wet-end, in
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achieve the el evated water-proof propertieés. Such starch ‘containing
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use of acrylic acid containing material , a he size press or the wet end
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processed in an average paper mll machine. At this 14 point, the fiber.

|
was separ deRtPednsaedmed pnddiriruithoubamiRl S tebrtie gpntrpl1Sopjesarns toPugh ber . To
beaker 2“'?9&? shdwePirdprBiFreRE aRPGark: (IREAE VRG R8I RAN Ma% ARd60Thin beaker

nunber 2,
final phase was to repulp samples one through four, rescreen and dry, The final step in

the process to determine success is examining the dry reformed paper under a microscope
to determine the presence of undissolved foreign matter that would indicate a failure to
repulp. The examination revealed that no undissolved material was present, indicating
success in creating a barrier and having the barrier, RPC, dissolve and allow no foreign
matter to be present in any beaker marked one through four. The foregoing experiment is
indicative of addition of RPC to the stock or furnish prior to deposit on the wire of a

paper making machine.

The next step in taking the invention from the laboratory to a commercially viable
process was to introduce the RPC at different locations in conventional paper making

machines.

I1. 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



10.0 grams of RPC-1 was added. In beaker nunmber 3, 20.0 grams of RPC- 1 was
added. In beaker nunber 4, 30.0 granms of RPC-1 was added. After stirring
the fiber mxed with RPC at various |levels, the fiber fromeach beaker was
applied to a wire nmesh which would sinulate the wire mesh of a paper
machi ne which allows the fiber to drai Esby gravity or assisted through a
particle vacuum action that starts the renoval of fluids on the paper
machi ne. '&hrough gravity and conpression in the |aboratory environnent,
excess f| didsisamesten gt éﬂ PERTE W raekd trpysd thepaper ggeliing aad retideygihitdhe dshe t hr ough
four. To shdoribd @achRpEThiSTREBanclilinlad Gestolh @r bich@ and Stk rbsi@dhce ddaeveni re mesh,
was dried P-X ihnfra-dzed Irye?t. Cr&fter ali. four test sanples were dried, the
surfaces WAPE B pUAOPL PP UKL IPIONET D BSAL Ud wat er resistance. A fifth
sanpl e was repul ped, screened and dried wi thout any RPC to be the control.
Sanpl es one t hReAghs nédpplisheitedspraypirome ehphcatias atcauppliodaioar a hdihsi ance when
conpared to the caontrol. The fi.nal .phase was. to repul p, sanpl.es, pone through
f our, resé?%‘%rll)mef’ﬁﬁﬁglr]w Cnfﬁtgp?r?eﬁgﬁe grf}gubcefnﬁmg\@alélerpof glc?glggl’ 'toc?p'%g "B ne success
i s exam ni4iy tyheigit of pref.ahedepbpes.Stn@leér a m croscope to determnmine the
presence of undissolved foreign matter that would indicate a failure to
repul p. The examni ion rev ed t hat.no undi.ssol yved materi present,
ot ng sudBRRE WP BUFRIE st DRl SRERR D PRETRAh 1R Rec
di ssol ve andngd how 396 nfedivan gire trimaprie heatl apposippesient i n any beaker narked one
t hrough four. The foregoing experinent is indicative of addition of RPC to
the stock or f ish.prior to deposiit on the wire of a paper neking
machi ne. The ng{ﬁhes Et/eryi]]rlllef}%%er%%ﬁqde invention fromthe | aboratory to a
commercially viable process was to introduce the RPC at different |ocations
i n convent i onal2)pépele wedod pess, hefehitrelgyer.l | . Testing Runs A position on the
paper machi ne downstream of the headbox 12 was selected for a manual "pour
on" of liquid RPC on an_ e of the. paper roximately 24 inch 58.8 c¢m
of the wi dinof eREunRn B M iR PR BRT RN oGt £ BT B

The purpose of this trial was to ascertain the viability of this application technique utilizing two

water boxes on one side. The resulis of this latter trial is shown in Table I

TABLE 1
691 Special Liner
Reg. 694 Liner Treated One Side Treated Two Sides
Basis Wgt (1bs) MSF 69 69.1 69.8
Caliper 19.0 20.0 19.5
STFI MD 128 118 120
CD 46-69 52 65
Cobb 1-min T/B gms - 0.37/0.17 0.20/0.06
Scott polyblend - 95 100
Porosity (sec) 8 700+ 1200+

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,



15 L). This section of treated paper was tracked through the paper nmachi ne
and retrieved at the dry end of the nmachine. This retrieval section was
tested for grease and water resistance and wet- strength and additionally
showed i nprovenent in each. area. RPC was next applied with a spraybar, the
application rate applied froma m ninu val ue, but sufficient to create
percepti bl e enhancenents to |iner or ium to approximately 40% by wei ght
of paper, flpH varied from5.5 to 8.0, The RPC was applied at the wet end via
spray applI%cEdi nprevidede aogpersanddensiony b Xh dbe devierr9ffdGa2 eyhbotsed6# medi um

The tri al : infid aad trk J wre,
and (2) af?ggﬁ%{ﬁ%%s ggﬁ%’ %ﬁggg%cgggg%r%m%sh@ Ogrl:gg'rmgﬂg‘ggqﬂuée%? F@?"’P% RPC- 1

was appl i eddiionalcallen tat skrvoykbanke@ohehowng endevediidlenets ot bliaver) mayThe
purpose Ofen%p{%fed% %@p{lx\é‘@%aﬁ ad tﬁo%raf l%}',fé}s BPEP(\f 'aggésl.irlerﬁ.yA&fitiénQ;]l?/,ss?%gé I cation

techni que u 1'zin e oxes’ on one”si de he resu this latter
trial is sloemmman bdalzogotatedBBLENC or noB¢ oShe biudMds of RP€Y, Reg. 69# Li ner
Treated. One Side Treated Two Sides Basis Wyt (I bs) MSF 69 69.1 69.8
Caliper 19.0 20.0 19.5 STFI MD 128 118 120 CD 46-69 52 65 Cobb I-mn T/B

gins - 0.37/0. 1Y of thefacenns istlsprodpendynaperthat vous ramipabitl gut-corpgad) 8 700+
L200r L ARty SO 5.0 SRR, 0B b bl v,
26, 28 i n wiiérchd grdasamicsiB@nii.c.RRMbiged willnthe RB{erithy inappiion. hyadditonRPE t 0 one
si de of V\Baladi%i%h 0%5’@21;)8921%? {-oncgarggt?cralljiy gnlc%rasg ﬁltl)elr st%gﬂgtﬁsh%sﬁtg WS&O os'riec(:jy%le%f

fiber treated with RPC increased fiber strengths, giving strengths of 90% of virgin fiber,

whereas normal recycled fiber are approximately 60% of virgin fiber. However, in

commercial embodiments, the RPC may be used in amounts such as approximately 0.5-

10 dry Ibs. per ton of paper, typically approximately 1-5 dry 1bs. per ton, and preferably

approximately 3 dry Ibs. per ton. For example, approximately 3.5 dry lbs. may be

incorporated into the wet end of the paper machine for medium, and approximately 7.0

dry Ibs. per ton can be used for commercial production runs of liner. Thus, the inventor

has discovered that higher 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 Ib./3000 ft2 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.



the web 24 can be coated by bank 40 and rollers 36, 38. Additional |ayers of
coating may be applied one or nore tines to either or both sides of web 24
by additional rollers 46, 48, 56, 58 and banks 50 and 60. Additional idler
rolls 42, 16 52 may be provided to convey and tension web 24. The device of
FIG 2 can be used prior to, subseque to, or in place of size press 18 of
FIG 1. It should be understood that dditional rollers (not shown), banks

(not shown) and_even idler rolls (not shown) nay be enployed to apply as
many addi ti onalThedipeparssindusey fy bauisy panaingg and inghipYsy focheivery  agent s may

be incor parat®d aBbiQbrNGalAfed Pps:s OF pl}i&g%?%ngﬁrla@é c&tfso Binefilhromfife T OF €90I Ng

tests produced a paper that was repulp hus, corrugate boxes and
conponent gntsmédpof can be recycl ed even when such boxes have been made

wat er and grease resistant, i.e., conbined with the RPC of the invention. In
addition, the ddition. of RPC appears to dramatically increase fiber
strengt hs. Lsiﬁ%”f?@ﬁggP%%V&Fééa&ﬁVﬁéPmFﬁ g?gggﬁfFH%ﬁéémﬁﬂgggﬁged fiber

st r engt hs,mghitienge S8 roigt béneafs DOhafvedi rgin fiber, whereas normal recycl ed
fi ber are approximately 60% of virgin fiber. However, in comerci al

enbodi ments, the RPC may be used in amounts such as approximtely 0.5- 10
dry | bs. per td&hthe¢ owp‘iﬁqst plibe &iaishgd egsppd Gmpragnatey liner®r gagerfivredugsdr t on, and
preferably, japproximately 3 dry |Ibs. per ton. For exanple, approximately 3.5
dry Ibs. may be incorporated into the wet end of the paper nachi ne for

medi um and approximately 7.0 dry |bs. per ton can be used for conmmerci al
producti on rung2)ahcdrpareting fibushnélhgy invida pager nhdmhgdhshedpededshabuldi gher
amount s of AKD and/or ASA can.be used, such that the use of an acrylic acid
cont ai ni ng'eBHOEFHI0 é?r?ﬁg”ﬁﬁﬁxgﬂﬂnﬁgﬁmﬁé el i ninated conpl etely. The

process of paper nmaking can be nodified to include RPC addition at the

headbox (or eveeWpstd KRRk of B iNRAERENIHRY SRtk Test, W ffoM th

fillers, sizing or dyes), in the press section at” any polnt subsequent to
the first medags or hna te bbtesigd endut indo & hénchdyyb ingh sspiats and, stapidtim @48 inthesr i n

pl ace of t%e i ress but .before the calenders. Th ers coated_.by the
bracess. finabacr B o BRO Gl ShrAGh B Rpnl B AR FISrRRRIoR s

ASA and/or AKD, and optionally an acrylic acid containing substance, eliminates or

significantly reduces such "edge wicking". Since dry fibers are known to be stronger than

wet fibers, by not absorbing water, the medium of the invention has shown it can

maintain its strength even in wet environments.

Additionally, the coated materials of the invention have stacking strengths at least
as great as conventional wax coated materials. Stacking strength is measured via the Edge
Crush Test, wherein the materials are placed in a high humidity and low temperature
environment and crushed with test equipment as described by TAPPI Test Method T811
"Edgewise compressive strength of corrugated fiberboard (short column test)", herein
incorporated by reference in its entirety and included as Appendix 1. This test resulted in
the data provided as Table III, showing Edge Crush of corrugated board and the resulting

retention percentage of vertical strength after being subjected to the humidity.



| abel industry, especially the 60 |Ib./3000 ft2 |abel industry, folding
carton, tray and box (all board weights) and |iquid packs, such as water,
soda, and m |k, ice cream yogurt and delicatessen carry-out containers. 17
The fine paper industry for barrier containers and interleaves for between
sensitive paper or netallized papers or_ photographic plates can al so benefit
fromthe invention. By using the i nveftion to apply a coating formulation
into a paper making machine, the foll ow ng benefits are achieved: (1.) the
overal | cost of the finished coated/T"##dnated |iner or paper is reduced,
and (2) incorporating the technology into the paper maki ng machi ne (process)
woul d  alfow The " Technot 0gy 10 T Eag# drbsk (BF%) MU potentiaf— e—coatgd

mat eri al of -the invention also pass t he Edge W.ck TO(:\Q'r A strip of |nmedium
or liner [to be tested is cUfRhidTa 1 ijnch by RHmehFsquard and stood in 1/8

inches qf water. Comvenatgondl nea um WilT ApulT Vater o Nto |t Retesiohwct|ur e,

but the incc&pc*ation 0%8 ASA—anef-or—AKD: %?H

cont ai ni ig_suBStdnce el’PAi ndt es “of sijgni ficant |y rgﬁméeglsuc @edge
wi cki ng".| SumaeCatey i b&T& arle krfodin t 9 be4k#r onger tikk&@n wet f7skers,| by not
absor bi ng—wat thenmedpgmgf—thegnventt hraststrowrgt—can atgin its
strength eve%ﬁkﬁlmet ené??on nntsEgAdditioﬁgPIy the]ggate nafgﬁials of the
i nventi on ha%pstZacki ng 6&tr ergt hs -8t | gast 46.¥s grieat 249 corlvent®@nal |wax
coat ed ngTET§AR3 St acKighg™ Stjrendgldy S [measied Vi a thg Edge  Gggsi Test,
wherein tthe materials iced-in-a-high humdilty and low.tenperature

envi ronnment and crushed with test equi pnent as descri bed by TAPPI Test

Met hod T8I thisteshanship YbesiulipsFibuldipys. 'SYadinyreieraie cerertivga fidle ek seoresesdd (short
col um t eshbage HBRELTHtail CRREPORALEEIBYpEhas QUGS doBied bSbofidet @iy and

i ncl uded as_ﬁ& endi x 1..Thisftestﬁ{§sth§% iq _the.qata %rovideg as Tabl e
111, showiRy“EER & ER™EE “EEPFUYLE SE MBS Ard AhEe 1RBAF BT PRRrgProducts

according to the invention.

ontiaonally 1 acrvlie cid
UHL.U" AT T T \>J

Paper products according to the invention also show similar pin adhesion properties, when
measured according to Test Method T 821 om-96: "Pin Adhesion of Corrugated Board by Selective

Separation", herein incorporated by reference in its entirety, as shown by the data in Table IV,

TABLE 1V
Pin Adhesion (1bs/24 Ln in)
Combined (@ Standard Conditions @ Wet (24 hour soak)
Weight Single-Face Double-Face Single-Face Double-Face
(1bs/MST) Avg. z Avg, o Avg. o] Avg. c
Wax Dip 220.8 189.6 5.6 1447 1 5.6 50.4 2.2 17.7 1.1
Curtain 177.6 123.6 7.0 | 1177 32 5.1 0.7 9.3 0.9
Coated
Sample | 164.4 124.6 54 | 889 | 149 5.8 0.2 6.4 1.2
Sample 2 188.2 158.9 6.2 1200 | 2.0 15.2 1.2 152 1.5
Sample 3 200.7 137.6 37 (1337 34 10.6 1.9 16.9 1.5

As used in Tables 11} and 1V, 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 [iners are coated or treated as described above, having received 2.0-2. 2 dry 1bs./1000 fi* of RPC-1.
The mediums for Table VIl received 0.5-1.0 dry 1bs/1000 ft* of RPC-1.



retenti on percentage of vertical strength after being subjected to the

hum dity. 18 TABLE IIl Edge Crush (Ibs/In) 50 %RH, 73 F 80% RH, 90 F Avg.
a Avg. G Retention % Wax Dip 98.2 4.50 71.9 2.90 73.2 Curtain Coated 55.60
3.10 41.80 1.80 75.2 Sanple 1 56.5 1.9 42.8 1.90 75.7 Sanple 2 61.4 1.80
46.00 2.10 74.9 Sanple 3 67.3 2.50 51 930 2.40 76.2 In this test, and in all
tests described herein, "Wax D p" refefls to conventional fully wax

i npregnated cabba oxes: "Curtain Coated" refers to bell pepper boxes,
curtain coat edabﬁnggli”ﬁ‘ 'E%‘HBQTW PRETOREH RIS BHEY TRak! %eé‘iﬁlﬁ{"ﬁligﬁﬁ%é"ﬁ‘ﬁti ngs;

whi | e Sanphegobtedbartrendrieds edpal, atel00YWneyddd nrdjper fopradustedansceidirtth ng t o

t he i nventj.an. : j -t he | i imlar
e S D R AR vt S P

om 96: " PilhthaAgRGEE iecten @BY piy LY ! By dbds Bigntsbp deciopelirediopfriat fasprch her ein
i ncor por att@t a by by ef EEOGEs stifkplated ipbdidl Rlidshapd®h3dbiBd Byt Rat@ng N Table V.
TABLE 1V Pin Adpesi on (I'bs/24 Ln in) Conbined @Standard Conditions @ Wt
(24 hour s8dRY*™wei ght Singl e-Face Doubl e- Face Singl e- Face Doubl e- Face

(I bs/MSF) Avg. E Avg. a Avg. a Avg. G Wax Dip 220.8 189.6 5.6 144.7 5.6 50.4
2.2 17.7 1.1 Curtain 177.6 123.6 7. 00RENV7 3.2 5.1 0.7 9.3 0.9 Coated
Sanple 1 164.4 124.6 5.4 88.9 14.9 5.8 0.2 6.4 1.2

Untreated 26# medium
Sample a B ¥ A g Average
RCT (Ibf) 334 33.7 354 35.7 39.5 35.54
Treated 26# medium
Sample 1 2 3 4 5 Average
RCT (Ibf) 38.4 40.2 42.1 439 47.1 42.34
Difference 5.00 6.50 6.70 8.20 7.60 6.80
% Increase 15.0 19.3 18.9 23.0 19.2 19.1
TABLE VI
Untreated 26# medivm
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) 06.4 65.0 69.5 72.6 75.4 70.58
Difference 17.30 19.29 16.30 18.20 16.60 17.52
% Increase 32.5 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




Sanple 2 188.2 158.9 6.2 120.0 2.0 15.2 1.2 15.2 1.5 Sanple 3 200.7 137.6
3.7 133.7 3.4 10.6 1.9 16.9 1.5 As used in Tables Ill and IV, Sanple 1 is
26# mediumwith 69# |iner on both sides. Sanple 2 is 35# nmediumw th 74#
i ner on both sides. Sanple 3 is 25# nediumw th 90# |liner on both sides.
Each of the liners are coated or treafed as descri bed above, having
received 2.0-2.2 dry | bs./1000 ft2 of C-1. The nediuns for Table VII
received 0.5-1.0 dry Ibs/1000 ft2 of RPG-1. 19 A Ring Crush Test (RCT) of
paper boar @MPst fdserdend dnpy O apPallyT2 St drivpetnsd peen ofgpel A ypisebrKBriat ed by

reference c:bﬁ]m{.ohﬁf_ a%'ﬁflzhﬂ@ﬁyt ¢ m%%t ;@Q%\(Wﬁ%% ﬁ?gi %teﬁ@&i%ﬁe&is{%gﬁgg rdance

with the T1nvention showed superior properties over untreate um as
shown i n Tathl etivhif efardh fpersllp foremtasd for wsetwich miachamknagbpadtle eystéiD) and

Table VI for fibers oriented i.n th ross djregt.ion.( or each. test, a
03 by & A EeGaeTs ER B entB PBEhEeTufep TS SRl AP i cr ushed
by the testif rgentiog vhpaReristicd ARLIEgVefdRhéeaidediiRaidoeidiaied warmde a y A E

Average RCT (Ibf) 33.4 33.7 35.4 35.7 39.5 35.54 Treated 26# nedi um Sanpl e

1 2 3 4 S5UNRAAUYES: RCT (I bf) 38.4 40.2 42.1 43.9 47.1 42.34 Difference 5.00
6.50 6.70 8.20 7.60 6.80 % lIncrease 15.0 19.3 18.9 23.0 19.2 19.1 TABLE VI

ontyeated 267 WRQL UWBANPbfodsioP o dimpiE WPIRARe pRY o dilnkiefack, #%ecBn @3- 2 24- 4

58.8 53.06 Treate
treatment may be performed. In a preferred embodiment, this second treatment includes

the application of a blend of acrylate (0.5-2 1bs./1000 ft?, typically 1 Ibs./1000 ft? of paper
produced) with a synthetic polyethylene (1-20%, typically 10% wt.), a cross-linking
agent, such as zinc oxide (0.1-10%, typically 3% wt.). The remainder of the additive used
in the second treatment is typically a solvent, preferably water. Typical acrylates include
methylmethacylate, sold as Gellner K-21, available from Gellner & Co. of Gilleite, New
Jersey. Typical repulpable synthetic polyethylenes 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
Ibs./ton) and the AKD (1-20 dry Ibs./ton) are added at the wet end. A preferred WEGP
comprises Gellner K-21 (20 or 35 dry lbs/ton) as the acrylic resin and Keydime 125C (7
dry 1bs./ton) as the AKD component. Other typical WEGP compositions include from
approximately 15-40 dry Ibs./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"



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 % lIncrease 32.5 38.6 30.6
33.5 28.2 33.0 Thus, significant inprovenents are nmade in both MD and CD
Ring Crush Tests when RPC-1 is added to 26# 100% recycl ed medi um
Specifically, when the RPCis utilized,an increase of 30% can be observed
over industry norms W thout any treatnght. Table V additional | y denonstrates
a significant and unexpected increase in tensile strength of 19.1 % In
order to é‘i?ﬂ?%\‘?éd“flﬁéesﬁrﬂ@éta%erFé’HF’Ei‘W%c%‘&fPﬁl‘W@e‘"ﬁ‘ﬁo‘tPH@l PRUEHEFSES a two- part
process i Sex;ﬂéﬁécﬂﬁl’gﬁﬁ meaSReC b CadlTledt (seatt APPIEr mthdﬂdhdmccﬁrb&at&l@ fefproactdad,
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KEYDI ME C id2&gntigeny) aﬂdwyduc}klﬁ'bl&ﬁ&s Viom®er, by ellmihdtizng the cwbddar gk itenimentshar ch,
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exhi bi ts aséhdt artbt eirnilerer ghrgraetier hahine speadsdahdaghle fablecV 1k elpwamdhpaved hst ands
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the size press or ca der stack ond tre b med. In a
preferred tenrpweitive RAPPL bl mothed errll Otf Wélah rdpreiniinretpatited bylfd‘f@’elaipm iisgatiieon of a
bl end of acrylate (0.5-2 |Ibs./1000 ft2, typically 1 |Ibs./1000 ft of paper
produced) with a synthetic polyet hylrgggEg/% r20% typically 10%w.), a
cross-linking agent, such as zinc oxi 0.1-10% typically 3% w.). The
remai nder_of the additive used in the second treatnent is typically a

sol vent ‘pref erdbrFW%@p@:rTesfl'ypi chrolekmgsitat es i ncl udetlonet hyl et Aadyl at e,
isl's:oidcgis Ejg:o{nng;bl eZ%;SV’r??‘?\@(tl““.’g?b HI?E%/Vgghgge;rg Sgl dOLn(?IeIrI tethtéei(r:%gnaiggsgé\l
WAX 22, JONWAX 26, JGEKXMAX and JOMAAX 120, each of which ig @valnl abl e
from Johrison VX 3pati 'twuwe"ﬂowsi@ O WRRC | TramWseC PBUEWe. | 1/1000
Side Side | (ave. g/m?) | (#1000 ft%) inch}

WEGP 31.33 28.93 23.56 2312 152.96 | 31.36 0.01

AKD

WEGP 27.85 2954 26.76 27.57 160.09 32.82 0.01

AKD

size

press

The following RPC (RPC-2) was used in the "WEGP AKD size press” example of Table
VII: JONCRYT 82 (60% wt.); JONCRYL 61LV (20%); zinc oxide (3%), ammeonium hydroxide
{3%); JONWAX 28 (5%), with the remainder being water to dilute the RPC to the desired
viscosity, JONCRYTL 82 is a heat-resistant polymer available from Johnson Wax Specialty
Chemicals. JONCRYL 611V 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 (.13% wt %)
isopropy! 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 1bs./ton) and Keydime C125 (7 dry Ibs./ton).



However, it is additionally considered wthin the scope of the invention to
elimnate the size press or cal ender stack application, in favor of a

nodi fied wet end application (WEGP). In one enbodi nent, the acrylic
containing resin (e.g., 10-40 dry |Ibs./ton) and the AKD (1-20 dry |bs./ton)
are added at the wet end. A preferred GP conprises Cellner K-21 (20 or 35
dry Ibs/ton) as the acrylic resin and Keydine 125C (7 dry |lbs,/ton) as the

AKD conponent. O her, i cal nposi.tions inclyde from approxi mtely
15-40 dry |bs. /At%ﬁe‘%f“tf?*ﬁ%%@ae}”?éﬁgi\'ﬁfﬁ%édmhsmﬁ-wa OF b PrPoL a1 eSS

appr oxi mattetapseit kOatcbnig. Inlesdttasmnthoizd fress Adihosidon gilizes deydbriepalybd, to bor exanpl e
35 or 20 ., ryhi.c.contal R resin. wth 7 dr.y .l bs./ton AKD.
Experi mentugg ‘36@%&%&%’*? Lgtllt (r:rallaﬂj(lj)icj lsfr%%?] reated WAH P]ﬁ%ms]mﬁ?(%%ésl%ss Pﬁvﬁggr shown

moi st ur e rassirgoamcide aob e dess pgogly eathe Gstlgyoesv aritis Oightly ldgscmdee coat ed wax

medi um — AGLELANAL bYgis $8H: &l SRE ORbaed b 5@%@@% Am%imn(.w@) per forns

equal with respect to noi'sture resistance en conpared to the "wet-end

plus cal ender stack"” 21 treated nmedi um described above. For exanpl e,
surface water dbysiorpinereprodwed in30cadwonsh the ipxqptiesse sibjested fodod petisgir ed by
Cobb Test {.s€& Pl 10 4440 DELAINLAGALRGE hg2 o 1S
entirety), rr ?n&ggg\?iusﬂ test nga%ggn X n%ggs?'gg?{egslt Sgb’?geesglé%kgéﬁf@%gb%e@%l n

i ncor por at3¥ Wyyenediiadigpabber qtex { ¥ et ) iy addgd aleigovithsc ! lpriopeannosition: Mor eover ,
by elimnating the cal ender stack treatnent, the paper machine is permtted

to run at a higher ratg, hgcause if the RPC is added,jnfp the wet end and
not at the cal ender or s?ze press, the machine spee%n double. Table VII,

bel ow, conpares thdONEBYLHReni cal medi um whéPEePh. rakmblyé8ts wis run
according to the standgslg as described by thess@spegtiMe dAPPI test

met hod, each of which is herein incorporated by reference in its entirety.
TABLE VI| T 441. - CoBtsiréug ageny60- Porosity T 410°-F1%4prefarolly 3%conds (avg.
Gurley (avg s1100aGalohperhyd@kia@) air) (avg I n ToRi1dhde.bfigsfop Side Wre

G ammage Basis W. 1{,1000 . .
olyethylene 0.5-10%, preferably 5%

Water Remainder

Thereafter, the top coaling 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 present 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% wit. of



Side Side (avg. g/m (#/ 1000 ft) inch) WEGP 31.33 28.93 23.56 23.12 152.96
31.36 0.01 AKD WEGP 27.85 29.54 26.76 27.57 160.09 32.82 0.01 AKD size
press The following RPC (RPC-2) was used in the "WEGP AKD si ze press”
exanple of Table VII: JONCRYL 82 (60% wt.); JONCRYL 61LV (20%; zinc oxide
(3%, ammonium hydroxide (3% ; JON WAX 28 (5%, with the remai nder being
water to dilute the RPC to the desired vi scosity. JONCRYL 82 is a

heat -resi stant pol ymer avail able from Johnson Wax Specialty Chenicals.
JONCRYL 6 tha lonivex 34 syghejicirepudpablh wan Oatinhally, 2 egich sedrsewint stoxh évai | abl e from
Johnson , ' em cal s, and includes JONCRYL 678, available from
Johnson mhﬁ%ggh?&ala%y‘gghem cals, (350w %, amonia 28% (7.5 w %,

et hyl ene glycol (.15%wW % isopropyl alcohol (5.0 wt %9 water (51.0 vt %,
and opti onal | y Akldentietabwivt Hit Bradvaitagediisio aguiydei catiod€ patticenimthachagingesi ns. The
followi ng RPC (RPC-3) was used in the "WEGP AKD' exanple of Table VII:

Gel | ner K&%P?S%sﬂmgrﬁ%.w _resgﬂfdn}@%%%f%ﬂwwveq B8y P¢ BRjeanz2  As
used in TalkR aVsdlid) orWESRIAKIRH & HeREher oo NBL): R0GitBHaIlNBoRARE anldBKi NG
process because it is cationic. In contrast, the size press composition
utilizes anigsigpobmics yihyridicial clarges of gsalioriginatine nedyde gmmdexsd. mier it can be
seen the ' RLESS: [, m: i hi r b jon.in the Cobb
oot | esunity Shefs RORSRIRAMMA bbach T ol Slpe SRR 8010 7,

G ammuage aypdcaBapranivéd ghth theasuldadonib enteciahpaned it © Hohé MARCRIcAKBUitgdi um

Typical |iner rodyced i.n _accordance with the invention. are subjected to a
rod coat i N4 ths Pasirally arianis FRAGTAY Poper chRPRYLEE Bl RRideand b ele 1 ¢ st

process, @ofligd B adiohibsily cHARRA fibdr. Bh cHa PhiicRNG skt Aty dR@sédiber | at ex
(50% w.) is added along with the foll ow ng conposition:
combination as, with or in lieu of, the acrylic containing resin and/or ASA/AKD

additives detailed 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 following production of the
paper product. Thus, the use of a cationic polymer, i.e., without a retention aid, results in
a product that is more effective than such typical products requiring such a retention aid.
Typical particles have a molecular weight number average between 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 copolymer, and Poly Emulsion
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.



Conponent Anmpbunt JONCRYL 82 40-70% preferably 60% wt. Acrylic 5-30%
preferably 20% Crosslinking agent 0.5-10% preferably 3% Amoni um hydr oxi de
0.5-10% preferably 3% Polyethylene 0.5-10% preferably 5% Water Renai nder
Thereafter, the top coating process is performed with an RPC simlar to the
RPC used in the first process. Specififally, the RPC of the second process
is lacking the latex. Atypical acrylitc is JONCRYL 61 LV from Johnson Wax
Speci alty Chemi cal s, 33% amoni a sol ution of an acrylic, resin. The

crossl i nki ng a@gﬁf’”?ﬁ%tﬂﬂpéeé%é%‘@“‘é%%, egigdqsgrifieddn Wmipﬁ%?e%{?i de, while the
pol yet hyl ep@okischiseh Grimbk ngﬂam%&%kil@d hie e laRakd @ afibRan fBfitdtoh€may

pol yet hyl ene enul sion, added nerely for slip benefit for when the product

i s bei ng prowds seadrding toHoseeratiod aments withawd deftartingriyom yhvt sseid of thogpdiety | enes
are cl assifi " X . ‘ ording to
t he preseﬁ%m?%$@ﬁFF§?é§§“%%%Ugﬁ%?m%$§§$5?§£8€@¥%ﬁﬁﬁ§§&Q§8@%%%%9?§%§| wax. In
cont rast, tebalieittd mnht spwaficeodtodingstsedipllasgd heretn. hi gher | evel s of natura

wax, such as paraffin wax, often in amounts greater than 6 dry |bs/ton. The
following is a typical RPC, utilized in the first process (hereinafter RPC
1): nethylnethacrylate (35 dry I bs/ton) zinc oxide (3% w.), and Keydi ne
125C (3.5 dry Ibs./ton). Preferably, use of RPC-|1 is followed by an
application of 10%wt. of 23 the Jonwax 22 synthetic repul pabl e wax.
Optionally, a starch such as corn starch is included up to 4% w. As
detail ed above, it is advantageous to include cationic particles in the
coating conposition according to the present invention. Such cationic
particles may be inorganic (such as salts) or organic (such as nonomers or
polymers). Additionally, non-ionic and anionic polynmers with artificial
charges of a cationic nature may be enpl oyed. In other



wor ds, when a non-cati.onic material is introduced into the wet end, a
retention aid is typically premxed with the non-cationic material to cause
it to bond nore successfully wth the naturally anionic fiber may be used
to suspend the cationic particle and activate bonding to the anionically
charged fiber. Such charged particle systems nay be used in conbination as,
with or inlieu of, the acrylic containing resin and/ or ASA/ AKD additives
detail ed above, and can be applied at any stage of the paper making process,
e.g., in tlheimet end, at the cal ender stack or as a coating foll ow ng
production of the paper product. Thus, the use of a cationic polyner, i.e.
without a retention aid, results in a product that is nore effective than
such typical products requiring such a retention aid. Typical particles
have a nol ecul ar wei ght nunber average between about 10,000 and 100, 000,
typi cal |y ;about. 30, 000-50, 000. However. the .preferred cationic material is
Gel | ner ofToDotE“ REEOCF?S&% (€3 IP%B?pe&WéS‘Tef“ %ﬁ‘“&@} 19eROSIEH ST g REE° Ay Pol y

Emul si on  392c3d, tha iwpiovemes cefptisingn of hi gh density pol yethyl ene from
GenCor or Chester, New York. For exanple, the cationic material may include
the acrylic containing resin. Suitable cationic acrylic resins include

STH- 55,  nanuf adddipgtp 1%9 figrnish gpnishire saapispgfa effegtiysamovanel BADUPSAST 265 D,
avai l abl e ML i LVe, I ‘ i-tionally,

t he catioﬁ%@gggﬁégﬁgégEﬁg&%@bgnﬁg%Fgﬁﬁﬁi%ﬁ§&¥@c@ﬁﬁ%ﬁ@éﬂﬁﬁgyagéﬁq¥%gfstances
gener at ed (WK})ked wkend sdeciiBaehhydoide(h $4) ansptpeallydosicaiicizald opnisinind ar t o
RPC- 1, wherein.approximtely |-approximtely 20% of the fornulations is the
cationic ﬁﬂ??oagﬂgh as a synthetic polyethyl ene wax. Preferably, the
cationic wax nmakes up approximtely 2-approximtely 18, and nore
preferably, apoheyidmiselftianQ; wabRmake Mdltele)odBrisdd%nabrylib acidRentafhg Al t hough
the present invention has been described in terns of specific enboé%nents,

it will beoEppai¥ht to one skilled in the art that various nodifications may

3. The process of claim 2, wherein the mixture further comprises a crosslinking

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

4. The process of claim 3, wherein the crosslinking agent comprises an organic
compound.
5. The process of claim 3, wherein the crosslinking 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.



be made according to those enbodi ments w thout departing fromthe scope of
the applied clains and their equivalents. Accordingly, the present

i nvention should not be construed to be limted to the specific enbodi nents
di scl osed herein. 25 1 claim 1. In a process for maki ng paper wherein a
furnish is deposited on a wire and dewatered, the inprovenent conprising:
adding to the furnish a m xture conprlgﬁng an effective anount of a
conposition conprising at |east one nmenber selected fromthe group

consi sting of alkyl ketene dinmer (AKD) and al kenyl succinic anhydride (ASA)
and optionally an acrylic acid containing conposition. 2. The process of
claim1, wherein the m xture conprises an acrylic acid containing

conposi ti oh. 3.ThElpeoqessfessma, fathal addng adiedck conthinggrdoxdpanient taheher
conprises a crosslinking agent in an amount sufficient to crosslink the
acrylic acﬂﬁ”%bntalnlng conposition. 4. The process of claim3, wherein the
crosslinking agent conprises an organic conpound 5. The process of claim
3, wherei g t he 1{03&leld ¥ dMmAg %Eremheavurhﬁ@%am s a%{o%ﬁttﬁ@' stobif OM the group
consi sting of zinc oxide, anmonium oxide, calc Uﬁ]OXI e, calcium stearate,
magnesi um mpaisiag eccyaled Mibpisnd Riid eccytlsd Sibera caittein anagnylis acdrhcoxtaidéz st annous
oxi de, tungsten .o OXIde sodi umtungstate, sodiumtungstate dihydrate,
titani um oxi de, &l umi num stearate, zinc octoate, zinc salts of fatty aci ds,
zirconium oxi de, calcium isosterate, calciumsalts of fatty acids,

magnesi umgal t sThefprdc@bd of otindis whafeth @k wiikitBosPrisss a Milyhatiapleastisise 6. The
process of claim 2, wherein the paper made is selected fromthe group
con5|st|ng”8W°RP8$t | i nerboard and nedium 26

10.  Ina 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, the improvement comprising
adding a mixture comprising an effective amount of a composition, the composition
comprising at least one member selected from the group consisting of alkyl ketene dimer
(AKD) and alkenyl succinic anhydride (ASA) and optionally an acrylic acid containing

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

11.  The 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.



7. The process of claim®6, further adding a starch containing conponent to
the tarnish. 8. The process of claiml, wherein the furnish conprises a
stock, the stock conprising recycled fibers and said recycled fibers
contain an acrylic acid containing conposition. 9. The process of claim]1,
wherein the m xture conprises a polyne?+zable cationic conposition. 10. In
a process for nmeking paper, wherein a furnish is deposited on a wire and
dewatered. to forma paper, and the dewatered paper is subsequently pressed

a nunber ab. turns@»o&e@s fouﬁthﬁag pap@ el h@rmwaiLlep&oRt @M wief anti Rewnagpee, the

i nprovenent co e npr | n effective anount of a
Compos: 11 G A HEerc Bh et P COHBE e e b At AR B wikated fr om
t he groupzmnmﬁwahdmQMQ&mahkymmke&ﬁnﬁmdmnﬁﬁmmﬁAﬁﬁ&mmgdnmhkﬁ@ybmﬂu@nmalc
anhydrl de fcfb‘sfbgw andl 3015‘{ ure ?he xt@rré g!’(!;lr Sli{! %ﬂg CCT1 Vecon un{gj gl?‘l 8] ngosilgt I On to
at |east oné’side he aelat er' e paper “Sibsequen PPEPpPEssi ng
step. 11.compmition omsmgfat kés&wmni@bewdaleﬂe:l fnorh the gmopposistingor a&@lrmtenes es an
acrylic a . f i m: 1 wherein
the m xt aria (SRR BN SRIRASH AR ooy LB PR B BBl et v

t o crossl icakpashien.derseki e archsthzenh cadindéring sepposi ti on. 13. The process of
claim 10, wherein the mxture is applied to both sides of the dewatered
paper subsgquenry, {;r%cés §6 d5h 1%91%?&& NR RkfRe ftll][l46'r CJ}F'&[SQJ a?l%@%ﬁc o &Lﬁlnmg

wherein the m xture conprises a po ymeri zabl e cationic onposi tion. 15.
I n a proceswspdsgionmaki ng paper wherein a furnish is deposited on a mnre and
dematered to forma paper, the dewatered paper is subsequently pressed to
further ‘?UCG T%E'ﬁp&@é So1ERM5 Glerefi the hARLARERS céHrS'r;Sils!:ssa é&@lﬁ%g%@énlt ¥n
calendere he T nprovenment conprising Introducing to at [ east~one side of
t he paper aaalmw eifastive th gropdlink the ecrglénsidiceptpping porgopigien i ve armount of a
conposition, said

18. The process of claim 15, wherein the mixture is introduced to both sides of the paper.
19. The process of claim 15, wherein the mixture comprises a polymerizable cationic
composition.

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 alkenyi succinic anhydride (ASA)

and optionally an acrylic acid containing composition.



conposition conprising at | east one nenber selected fromthe group
consisting of al kyl ketene diner (AKD) and al kenyl succinic anhydride (ASA)
and optionally an acrylic acid containing conposition, between the pressing
and cal endering steps. 16. The process of claim 15, wherein the m xture
further conprises an acrylic acid contg%ning conposition. |IT The process of
claim15, wherein the m xture further nprises a crosslinking agent, in an
anount effective to crosslink the acrylic acid containing conposition. 18.

The process of glaidBednr MBI Ant bk &aﬂﬁ%c&rﬁpljié& Eﬁg&gﬁéa&@cm&% i des of
t he paper. 19. The process of claim15, whéreinh the mXxture conpriSes a

pol ymer i zaslngogtien.oni ¢ conposition. 20. A process for making paper
conprising the follow ng steps: (A applying a furnish to a wire; (B)

dewat eri ng,,t he furni sh .obtai ning a wat.er .containin aper.: . (C) pressing
the wat er %gom érifhﬁipﬁ(&e%saogg;?a”f‘%ﬁr‘é’gffg‘@ tﬁ%%m\sﬂlﬁ% g‘l”%(%ﬁcfnél?ﬂs,’g“ ("plﬁfs@gl ndering the
pressed pageftin (iEAmbeR @IREIVRGo ardkilkShestriaReld coalhifd roragding. a coati ng,
conprising an effective anount of at |east one nenber selected fromthe

group consjisting of alkyl ketene dimer (AKD) and al kenyl succinic anhydride
(ASA)  andBept iIbgareogsse cheimAli whergindhe ensting pddieg )ifwigher cogprigs .~ The
process of i : 2 st he coating conprises an acrylic acid
containiné“ﬁ%ghggég?Pgﬁs%EQQﬂﬁﬂe process of claim2l1l., wherein the coating
further conprises a crosslinking agent in an amount effective to crosslink
t he acryl ix. aciTthe poress ofichdmCOnphatini said. cottg i¥ hédgdrmae sisanaicee aing 21,
wherein the, coating.adding in step (G further conprises a starch

cont ai ni ng®ddRBpYT *%%@ﬁ?%? The process of claim20, wherein said coating is
added nore than once during

25.  The process of claim 20, wherein the mixture comprises a polymerizable cationic

composition.
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 woeod 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, zine 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.



sai d paper maki ng process. 25. The process of claim 20, wherein the mxture
conprises a polynerizable cationic conposition. 26. A conposition
conprising: at |east one nenber selected fromthe group consisting of alkyl
ket ene di mer and al cyl ene succinic anhydride; an acrylic acid containing
conposition; and optionally wood fibe% . 27. The conposition of claim 26,
further conprising wood fibers. 28. Th& conposition of claim26, further
conprising a crosslinking agent in an anmount sufficient to crosslink the
acrylic acid containing conposition. 29. The conposition of claim 28,
wherein the crosslinking agent is at |east one selected fromthe group
consistin% of zinc oxide, ammoni um oxi de, cal cium oxi de, nagnesium

st ear at e, “Psostiéarosnasitiongf claiine flipraompridpemiigelscoBRinge compesofen oxi de,
titani um oxi de, zinc octoate, alum num stearate, alum num oxide, zinc salts
of fatty a¢i ds The plobe Pt cthith 0K vihBreinGRd 1GixHiR doaPRleh BbiSmeSAbic Litiphsal ts of fatty
acids, magnesiumsalts of fatty acids, and alum numsalts of fatty acids.
29 30. TKREMEUHPBsition of claim 26, further conprising a starch containing
conposition. 31. The process of claim 26, wherein the m xture conprises a
pol yneri zabl e QalhQ8N & maki@RP esukcddip@itr orddaft RO ES e SFRKHMY a coated paper
or kraft stock conprising the steps of: providing a paper or kraft stock;
appl yi ng an aqueous resin coatin% conposition as a coating to said paper or
stock in an aRikingiapaes; eplgaflt ¢k he desired. anopunt of coating;

sai d- aqueous coating conposition conprising at | east one nenber sel ected
fromthe gr Ouﬁpﬁﬁ?éﬁqh&gs Rbin @bHNE cdnflofitish Ak bhg (A Dpan g @iyl succinic
anhydri de (ASA) an _

amount in excess of the desired amount of coating;

said-aqueous coating composition comprising at least one member selected from the
group consisting of alkyl ketene dimer (AKD) and alkenyl succinic anhydride (ASA) and

optionally an acrylic acid containing composition;

metering and removing unwanied coating material from said paper or stock coated with

said excess 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 ¢laim 31, wherein said aqueous composition comprises an acrylic acid

containing compeosition.

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,



optionally an acrylic acid containing conposition; netering and renoving
unwanted coating material fromsaid paper or stock coated with said excess
anount of coating material by directing a flow of fluid against said
coating; solidfying the coating on Said paper or stock; and obtaining a
coat ed paper or kraft stock. 33. The pgpcess of claim 31, where the aqueous
coating conposition further conprises starch containing conposition. 34.
The process of claim 31, wherein said aqueous conposition conprises an

acrylic agizd qROpRICAISNE cRAABISHEAAR thedRwahitd cBiREERRe®Ll iSle@bVBrdBmdwher ei n
sai d. aqueous conposition further conprises a crosslinking agent in an
anount sufaf leastepime pbthe resosered ateanial igaerypixed antcippliedm saidnangr erowgsbsi ti on.  36.
The process of claim32, wherein the fluid is a directed streamof air. 30

37. The pr.,gces f claim32 erei.n the unwant ed coat. ng. erial.is
Fecovered Sna 18t PrefadoTedn STl A ol e £ P PR BBl ARl
appl i ed t @ompoditiggaper or stock. A The process of claim32, wherein the

coating conprises a polynerizable cationic conposition. 39. In a process
for maki ng _paper wherein a furnish is deposited on a wire and dewatered,
the inpr oggme nil & Biepess $Pigaking mnsy Wherelfefumishyis dppasited g ypdre@ddpri si ng an

ef f ect! ve qpimuAk, BE ifORER b AlsiiBlS e FhrnlsBAThOARCITRITRG, ! ect ed
fromthe gropb bongﬁgting of aPﬂ?ﬁgketbge anéPS AKﬂf and & eﬁ§ succinic
anhydr i de e{faSiXe asodnt d@ptdogrpakitipn eomppiisimeatileaatine neanbeonélectedbfipmshe i on.  40.
The process of cl.aim 39 reip th LXture conpri.ses o] ynerizabl e
cationtc. 2Rehssti Rt e AR der AR B BB R PR SRRy

ket ene di mptionally ampodmmeuiakbletatbon2Ocottippsitibs/ t on of stock; an acrylic acid
containing material present in the stock in an anbunt of up to 10

40.  The process of claim 39, wherein the mixture comprises a polymerizable cationic

composition.
41. A paper stock composition comprising:
alkyl ketene dimer in an amount of 1-20 dry Ibs/ton of stock;

an acrylic acid containing material present in the stock in an amount of up to 10

dry lbs/ton of the stock;

a crosslinking agent in an amount sufficient to crosslink the acrylic acid
containing material, the crosslinking agent selected from the group consisting of
ammonium oxide, calcium oxide, magnesium stearate, isostearate, calcium stearate,
stannous oxide, tungsten oxide, titanium oxide, zinc octoate, aluminum stearate,
aluminum oxide, zing salts of fatty acids, zirconium oxide, calcium isosterate, calcium

salts of fatty acids, magnesium salts of fatty acids, and aluminum salts of fatty acids; and
wood fibers.
42.  The composition of claim 41, further comprising alkyl succinic anhydride.

43.  The composition of claim 41, further comprising starch.



dry I bs/ton of the stock; a crosslinking agent in an anount sufficient to
crosslink the acrylic acid containing material, the crosslinking agent
selected fromthe group consisting of ammoni um oxi de, cal ci um oxi de,
magnesi um st earate, isostearate, calciumstearate, stannous oxide, tungsten
oxi de, titanium oxide, zinc octoate, alum num stearate, al um num oxi de,
zinc salts of fatty acids, zi rconi um oX} de, cal ciumisosterate, calcium
salts of fatty acids, magnesiumsalts of fatty acids, and al um num salts of

fatty aci q' 3? gomm &mdn o%'rcﬁanaéh% Wﬁgglﬂgﬁ)&ﬁgd %’ foe?s comgr?’se recaffcﬂ':% ﬁbfel%r t her

conpri sing aIk inic an ion clarm 41,
further conprising starch. 31 44. The conposi t| on of claim4l, wherein the

wood fi bers, compe catpdstincdfethihidogwbereindfe widbhfiE@SPaARprieaivglf filkdrai m 41,
wherein the wood fibers conprise virgin fibers. 46. The conposition claim
41, further co rising a a_pol rrerl zabl e cationic osition. 47. The
conposi ti &ﬁ pyorposifoR; glaimd 1, fimdiensanarisingaick pol Y@era:gg& @Barigi ni ng materi al
is selecteg {)55‘?{‘8& he group consisting of honopol yners or copol yners of
acrylic aC|g 48. The conposition of claim4l, wherein the at |east one

al kyl ketene diner is at |east one selected fromthe group consisting of:
octyl, dedyl, Cnhelemyposittcmtcrfadgot]d:lamhebgaﬂemjﬂ the(aeltyadeayl|contein<ingsmhtcrudocOsy |,

tetracosyl., h |, _benzyl, beta pht hyl and c ohexyl ene di ners;
ket ene diﬁﬁ?&gﬁﬁg%%ﬁgﬁ5¥? ORBIRER %Og@P YRR E weﬂaefamw i9acid 0. decyl eni ¢
acid, A9" 10-dodecylenic acid, palmtoleic acid, oleic acid, ricinoleic
aci d, |inageni gh@edflposi q)f%ia%ﬁ%tle@flér&n%éQlea@%e%ﬂlﬁ%t@ﬂ@élme? 1:ket ene

di mers prepared from naturally occurrlng m xtures of” fatty acids. 49. The
conposi t i deasiofnecklgitng from the groue corsistipg iofi ng annnnlun1hydrOX|de

octyl, decyl, dodecyl, tetradecyl, hexadecyl, octadecyl, eicosyl, docosyl, tetracosyl,
phenyl, benzyl, beta-naphthyl and cyclohexyl ketene dimers;

ketene dimers prepared from montanic acid, naphthenic acid, A* '°-decylenic
acid, A” '°-dodecylenic acid, palmitoleic acid, oleic acid, ricinoleic acid, linolenic acid,

and eleostearic acid; and

B-lactones; and

ketene dimers prepared from naturally occurring mixtures of fatty acids.
49.  The composition of claim 41, further comprising ammonium hydroxide.

50.  The composition of claim 41, wherein at least one component of the composition

is cationic.

51.  The composition of claim 50, wherein the cationic component is the alkyl ketene

dimer.

52.  The composition of claim 50, wherein the cationic component is the acrylic

containing material.



50. The conposition of claim4l, wherein at |east one conponent of the
conposition is cationic. 51. The conposition of claim50, wherein the
cationic conmponent is the al kyl ketene dimer. 52. The conposition of claim
50, wherein the cationic conponent is the acrylic containing material. 32
53. A nethod of maki ng paper conprising, providing the paper stock
conposition of claim4l in a headbox, erein the alkyl ketene diner is
present in an amount of not nore than 10 dry | bs/ton of stock. 54. The
process ofs3cl aiAnmeBod WHRERHE phil® cHAPSYindei Ng made is selected fromthe group
consisting of Kraft, linerboard and nedium 55. The process of claim53,
further conprising adding a starch containing conponent to the furnish. 56.
A furnish conppiwidigs thegapapstock compesstian ofielaph 4d|inin deadbok rwvlgreitoedkylof

vat er . .Sz('ete'rbl‘? Hi%‘tle]rll gsldpr{]gszﬂ%ka'n%%o%%p St ot HOR thad P@d%qgélﬁ')% otfgt()%k.f urni sh the

conposition o C

54.  The process of claim 53, wherein the paper being made is selected from the group

consisting of Kraft, linerboard and medium.

55.  The process of claim 53, further comprising adding a starch containing

component to the furnish.
56. A furnish comprising the paper composition of claim 41 in an excess of water.

57. A method of making paper comprising adding to a furnish the composition of

claim 41.



