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FIELD OF THE INVENTION

The present invention relates to compositions and methods for
inhibiting the deposition of organic contaminants in pulp and paper-

10  making systems.

BACKGROUND OF THE INVENTION

The deposition of organic contaminants in the pulp and paper in-
15  dustry can cause both quality and efficiency problems in pulp and paper-
making systems. Some components occur naturally in wood and are
released during various pulping and papermaking processes. The term

"pitch" can be used to refer to deposits composed of organic constituents
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pul pi ng and paper maki ng processes. The term "pitch" can be used to

refer to deposits conposed of organic constituents

which may originate from these natural resins, their salts, as well as coat-
ing binders, sizing agents, and defoaming chemicals which may be found
in the pulp. In addition, pitch frequently contains inorganic components
such as calcium carbonate, talc, clays, titanium and related materials.

Stickies is a term that has been increasingly used to describe
deposits that occur in the systems using recycled fiber. These deposits
often contain the same materials found in "pitch" deposits in addition to
adhesives, hot melts, waxes, and inks. All pf the aforementioned materi-

10 als have many common characteristics including: hydrophobicity, de-
formability, tackiness, low surface energy, and' the potential to cause
problems with deposition, quality, and efficiency in the process. Diagram -
| shows the complex relationship between pitch and stickies discussed

here.
15
DIAGRAM |
Pitch Stickies
Natural Resins (fatty and resin acids, fatty esters, X X
insoluble salts, sterols, etc.)
20 Defoamers (oil, EBS, silicate, silicone oils, X X
ethoxylated compounds, etc.)
Sizing Agents (Rosin size, ASA, AKD, hydrolysis X X
products, insoluble salts, etc.)
Coating Binders (PVAC, SBR) X X
25 Waxes X
‘Inks X
Hot Melts (EVA, PVAC, etc.) X
Contact Adhesives (SBR, vinyl acrylates, X

polysisoprene, etc.)
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Pitch Stickies Natural Resins (fatty and resin acids, fatty esters, X
X insol ubl e effigiercy ¢fiapuipor paper Mitk causing beinieduced qualityemd redurcat e,
silicone oils, ; o] lpaerel e : L.ZL Ng
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salts, etc.) equipment in papermaking systems resulling in operational difficulties in

5 ‘the systems. The deposition of organic contaminants on consistency
regulators and other instrument probes can render these components
useless. Deposits on screens can reduce throughput and upset opera-
tion of the system. This deposition can occur not only on metal surfaces
in the system, but also on plastic and synthetic surfaces such as machine

10  wires, felts, foils, Uhle boxes and headbox components.

Historically, the subsets of the organic deposit problems, "pitch" and
“stickies” have manifested themselves separately, differently and have
been treated distinctly and separately. From a physical standpoint, "pitch"
15 deposits have usually formed from microscopic particles of adhesive
material (natural or man-made) in the stock which accumulate on paper-
making or pulping equipment. These deposits can readily be found on
stock chest walls, paper machine foils, Uhle boxes, paper machine wires,
wet press felts, dryer felts, dryer cans, and calendar stacks. The difficul-
20 ties related to these deposits included direct interference with the efficien- |
cy of the contaminated surface, therefore, reduced production, as well as
holes, dirt, and other sheet defects that reduce the quality and usefulness

of the paper for operations that follow like coating, converting or printing.
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Hot Melts (EVA, PVAC, etc.) . ' X Cont act
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efficiency of a pulp or paper mll causing both reduced quality and reduc-
ed operating efficiency. Organic contam nants can deposit on process

equi pnent in papernmaking systens resulting in operational difficulties in
5 the systens. The deposition of organic contam nants on consi stency
regul ators and ot her instrunent probes can render these conponents

usel ess. Deposits on screens can reduce throughput and upset opera-

From a physical standpoint, "stickies” have usualily been particles
of visible or nearly visible size in the stock which originate from the recy-
cled fiber. These deposits tend to accumulate on many of the same sur-
faces that "pitch" can be found on and causes many of the same difficul-

5 iesthat "pitch"'can cause. The most severe "stickies" related deposits
however tend to be found on paper machine wires, wet felts, dryer felts
and dryer cans. '

Methods of preventing the build-up of deposits on the pulp and
10  papermill equipment and surfaces are of great importance to the industry.
The paper machines could be shut down for cleaning, but ceasing opera-
tion for cleaning is undesirable because of the consequential loss of pro-
ductivity, poor quality while partially contaminated and "dirt” which occurs
when deposits break off and become incorporated in the sheet. Prevent-
15  ing deposition is thus greatly preferred where it can be effectively
practiced.

In the past stickies deposits and pitch deposits have typically
manifested themselves in different systems. This was true because milis
20 usually used only virgin fiber or only recycled fiber. Often very different
treatment chemicals and strategies were used to control these separate
problems.

Current trends are for increased mandatory use of recycled fiber

25 in all systems. This is resulting in a co-occurrence of stickies and pitch
problems in a given mill. it is desirable to find treatment chemicals and
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materials of this invention have clearly shown their ability to achieve this
goal.

SUMMARY OF THE INVENTION

The present invention provides for compositions énd rhethods for
inhibiting the deposition of organic contaminants from pulp in pulp and
10 papermaking systems. The methods comprise adding to the pulp or the
surfaces of the papermaking machinery a composition comprising poly-
viny! alcohol, a high molecular weight gelatin, and a cationic polymer.

DESCRIPTION OF THE RELATED ART

15
U.S. Patent No. 4,871,424 teaches methods for controlling pitch

deposition from pulp in papermaking systems utilizing a water-soluble
polyvinyl alcohol having 50% to 100% hydrolysis. U.S. patent No.
4,886,575 teaches a method for inhibiting the deposition and adherency

20 of hot melt and/or pressure sensitive adhesive materials, “stickies”, on
the surfaces of repulping equipment using polyvinyl alcohol moieties that
also contain some hydrophobic groupings, these PVA moieties having 70
to 99% hydrolysis. "Pulp and Paper”, by James Casey, Vol. ll], 3rd Ed.,
pp. 1587-1588, teaches that gelatin has been suggested as a remedy for

25 pitch trouble.
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| nportance to the industry. The paper nmachi nes could be shut down for
cl eani ng, but ceasing opera- tion fer cleaning is undesirable because
of the consequential |oss of pro- ductivity, poor quality while
partially contam nated and "dirt" which occurs when deposits break
of f and becone incorporated in the sheet. Prevent- 15 ing deposition is
thus greatly preferred where it can be effectively practi ced.
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probl ens. o Current trends are for increase ndatory use of
recycl ed fi ber hibiting the deposition of organic contaminants from puip on the surfaces

5§ of papermaking machinery in pulp and papermaking system comprising
adding to the pu'lp or to the surfaces of the papermaking machinery an
effective deposition inhibiting amount of a composition comprising poly-
vinyl alcohol, a high molecular weight gelatin, and a cationic polymer.

10 Organic contaminants include constituents which occur in the pulp
(virgin, recycled or combinations thereof) having the potential to deposit
and reduce paper machine performance or paper quality. This includes
but is not limited to natural resins such as fatty acids, resin acids, their
insoluble salts, fatty esters, sterols and other organic canstituents such

15 as ethylene bis-stearamide, waxes, sizing agents, adhesives, hot melts,
inks, defoamers, and iatexes which may deposit in papermakihg systems.

The polyvinyl alcohol component of this invention can be derived
or synthesized by polymerizing vinyl acetate to form polyvinyl acetate and

20 alcoholysis or hydrolysis of the polyvinyl acetate to form polyvinyl alcohol.

| The polyvinyl alcoho! can have a percent hydrolysis from about 50% to
100% with about 70% to about 100% preferred. The term “percent hy-
drolysis” is defined as the mole ratio of the hydroxyl groups 1o the starting
acetate groups in the hydrolyzed polyvinyl acetate (polyvinyl alcohol)

25 polymer multiplied by 10. Most preferably, the polyvinyl alcohol has a
percent hydrolysis from about 85.5% to about 87%. 1t is further preferred
that the polyvinyl alcohol has a molecular weight from about 15,000 to
about 125,000. The polyvinyl alcohols useful in the present invention are
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strategies which will be highly effective at elimnating both of these
prob- lens_without having to feed two or nore separate g6 The
material s of WAP¥ R enti on have cl earl y shown their ability to agﬁ’?ges?fe
this goal. 5 SUWMMARY OF THE | NVENTI ON The

present invention provides for conpositions and nethods for .
inhibiting the deposition of organic contgmnants frompulp in pulp and 10
paper maki ng systens. The net hods conprise adding to the pulp or the

readily commercially available. Representative polyvinyl alcohols include
Airvol® 205 (MW=25,000), Airvol® 523 (MW=~78,000) and Airvol® 540
(MW=125,000), all available under their respective tradenames from Air

Products, Inc.

The gelatin that is preferred for use in the synergistic composition
has a molecular weight ranging from about 100,000 to about 250,000.
Most preferably, the gelatin has a molecular weight of about 130,000.
- One such gelatin is commercially available from Hormel Foods under the
10 tradename Flavorset GP-4. The term “high molecular weight gelatin” is
defined as a gelatin having a molecular weight of about 100,000 or

higher.

The cationic polymers useful in the present invention generally are
15 protonated or quaternary ammonium polymers such as the reaction prod-
uct between an epihalohydrin and one or more amines; polymers derived
from ethylenically unsaturated monomers which contain an amine or a
quaternary ammonium group; and acrylamide.copolymers produced from
the reaction of acrylamide and ethylenically unsaturated cationic

20 monomers.

Such cationic polymers can be derived from the reaction of an
epihalohydrin, preferably epichlorohydrin, with dimethylamine, ethylene
diamine and a polyalkylene polyamine. Preferred polymers include the

25 reaction product of an epihalohydrin with dimethylamine, diethylamine or
methylethylamine. More preferred polymers include polyamine and

poiyethyleneimine (PEl).
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Typical cationic monomers useful in preparing the cationic
polymers of the present invention can be either amine containing
monomers or quaternary ammonium salt containing monomers as
represented by the following formulas:

5
ry P F
i
CH,=C—C—A— (clz),-tlxt@— Rs X°©
10 Rs Re
and
® 1<)
(CH: = CHCHQ) 2 T'—-— R4 X
15

Rs

wherein R, in the above formula represents hydrogen or a lower, C,-Cs

20  alkyl; Rz and R; independently represent hydrogen or hydroxyl; Rs, Rs
and Rs independently represent lower, C,-C, alkyl or benzyl; A represents
O or NH; y is 1-5 and X represents chloride or methosulfate.

Typical of the cationic monomers commonly copolymerized with

25 acrylamide are: the aminoalkylacrylate esters and their quaternary
ammonium salts (quaternized with such quaternizing agents as methyl
chioride, dimethyl sulfate, benzyl chloride and the like); the ammonialkyl-
methacrylate esters and their corresponding quaternary ammonium salts;
the aminoalkylacrylamides and their corresponding quaternary ammo-

30 nium saits; the aminoalkylimethacrylamides and their corresponding
quaternary ammonium salts; the diallyldialkylammonium salt monomers;
the vinylbenzyltrialkylammonium salts; and ihe like.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention

relates to conpositions and nethods for in- " hibiting the deposition
of organic contam nants frompulp on the surfaces 5 of paper nmaki ng
machi nery in pulp and papermaki ng system conpri si ng adding to the
pulp or to the surfaces of the papernmaki ng machi nery an effective

deposition i IWHQ%&F?Q amount of a conposition conprising pol Yecrruseresishny!
al cohol, a high nolecular weight gelatin, and a cationic polyner. 10
Organi ¢ contam nants include constituents which occur in the pulp

(virgin, recycled or conbinations thereof) having the potential to deposit
and reduce paper machine performance or p&er quality. This includes

but is not limted to natural resins such as fatty acids, resin acids,

their i nsoluble salts, fatty esters, sterols and other organic
constituents such 15 as ethyl ene bis-stearam de, waxes, sizing agents,
adhesi ves, hot nelts I nks, defoaners, and | atexes which may deposit

in paper maki ng syst eﬂ@ﬁ*’imifiT’Q examples of tRHORE IMANOMArs AMaiAae beuspd Hent  of
acerate (o for v eaTy R 8 prosent infenfurtingikie? SfeiBiaSaEIRRBRIE, ' oYt he
pol yvi nyl acet achjoridef djally'dimathylapmagiiwvoicbloride (DADMAE ) msryloy loxyethlytohol
o about 1009 pf ety EbfiheralaR, B ACR fidtRacryioop BRIk Lt 1C0°
as the nol e & at ammanitrhehlorideMETAC  wisthacrylanddograpy itirgethylammenitinat e
Uit pl i ed by TNORBE{MAPIAGTEBRY ans epioay YRR aartoREm drde ~ 70
(APTAC); acryloyloxyethyltrimethylammonium methosulfate (AETAMS);
methacryloyloxyethyltrimethylammonium methosuifate (METAMS); acryl-
oyloxyethyldiethylmethylammonium chloride; methacryloyloxyethyldiethyi-
10  methylammonium chloride; methacryloyloxyethyldiethylmethylammonium
chloride; and methacryloyl'oxyethyldiethylmeihylammonium chloride. Mix-
tures of the cationic monomers tdgether with acrylamide to prepare the
cationic polymers are alsa useful in this invention. The instant invention
also contemplates homopolymers of the cationic monomers, as well as
16  copolymerization of mixtures of cationic monomers without acrylamide as
useful. The above description of cationic polymers should not be con-

strued as limiting the practice of this invention.

Surprisingly, it has been found that when the ingredients are

20 mixed, in certain instances, the resuiting mixtures possess a higher de-
gree of inhibiting organic deposition than that of the individual ingredients
comprising the mixture. Accordingly, it is possibie to produce a highly
efficacious inhibitor for use in pulp and papermaking systems. Because
of the enhanced activity of the mixture, the total quantity of the deposition

25 inhibitor treatment may be reduced. In addition, the high degree of inhi-
bition which is provided by each of the ingredients may be exploited with-
out use of higher concentrations of each.
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readily compercially avail able. Representative polyvinyl alcohols include

A rvol [err W24y err] 25, 000), Airvol 523 (MNerr] 78, 000FPCEAEY Aol [err] .

540 (MN err]125,000), all available under their respective tradenanes
fromAir Products, Inc. 5 : The gelatin that is preferred
for use in the synergistic conposition 10 has a nol ecul ar wei ght rangi ng
from about 100, 000 to about 250, 000. Most preferably, the gelatin has
a nol ecul ar wei ght of about 130, 000. One such gelatin is commercially

avai l abl e from Hor mel Foods under the

The compaosition of polyvinyl alcohol, high molecular weight gelatin
and cationic polymer shows enhanced activity as a deposition inhibitor
when the ratio of PVA to gelatin is abou{ 8:1 to about 20:1 weight/weight
percent and the ratio of gelatin to cationic polymer is about 10:1 to about

5 0.2:1 weight/weight percent. '

The compositions of the present invention are effective at inhibiting -
the deposition of organic contaminants in papermaking systems. This may
include Kraft, acid sulfite, mechanical pulp and recycled fiber systems. For

10 example, deposition in the brown stock washer, screen room and decker
system in Kraft papermaking processes can be inhibited. The term "paper-
making systems" is meant to include all pulp processes. Generally, it is
thought that these compositions can be utilized to inhibit deposition on all
surfaces of the papermaking system from the puip mill to the reel of the

15 paper machine having a pH from about 3 to 11 and under a variety of sys-

. tem conditions. More specifically, the compositions effeclively decrease
the deposition not only on metal surfaces but alsc on plastic and synthetic
surfaces such as machine wires, felts, foils, Uhle boxes, rolls and headbox
components.

20 .

The compositions of the present ihvention may be compatible with

other pulp and papermaking additives. These can include starches, titan-

ium dioxide, defoamers, wet strength resins, and sizing aids.



10 tradenane Flavorset GP-4. The term "high nol ecul ar weight gelatin” is
defined as a gelatin having a nol ecul ar wei ght of about 100, 000 or

hi gher . The cationic polyners useful in the present invention
generally are 15 protonated or quaternary ammoni um pol yners such as the
reaction prod- uct between an epi hal ohydrin and one or nore am nes;
pol ymers deriyed. .o fromethylenically unsaturated nmononmer pciseipssss
contain an amne or a guat er nary anmoni um group; and acryl am de

copol ynmers produced from the reaction of acrylam de and ethylenically
unsaturated cationic 20 nononers. Such cationic polyners can
be derived fromthe reaction of an thi hal ohydrin, preferably

epi chl orohydrin, with dinmethylam ne, ethylene di am ne and a

pol yal kyl ene pol yanm ne. Preferred polyners include the 25 reaction product
of an epi hal ohydrin wi th di nethyl am ne, diethylam ne or

nmet hyl et hyl am ne. More preferred pol yners include pol yam ne and

pol yet hyl enei ni ne ( PEhe compositions of the/gresenlingargion can be added to the

PCT/US97/ 05539 papermaking system at any stage. They may be added directly to the
pulp furnish or indirectly to the furnish through the headbox. The inven-
tive compositions may also be sprayed onto surfaces that are suffering

5 from deposition, such as the wire, press felts, press rolls and other
deposition-prone surfaces.

The campositions of the present invention can be added to the
papermaking system neat, as a powder, slurry or in solution; the pre-

10 ferred primary solvent being water but is not limited to such. When-add-
ed by spraying techniques, the inventive composition is preferably diluted
with water to a satisfactory inhibitor concentration. The inventive com-
positions may be added specifically and only to a furnish identified as
contaminated or may be added to blended puips. The compositions may

15 be added to the stock at any,'point prior to the manifestation of the depo-
sition problem and at more than one site when more than one deposition
site occurs. Combinations of the above additive methods may also be
employed by feeding either the polyviny! alcohol or high molecular weight
gelatin or cationic polymer separately, by way of feeding the pulp mill-

20 stock, feeding to the paper machine furnish, and spraying on the wire
and the felt simultaneously.

The effective amount of the compositioﬁ to be added to the paper-
making system depends on a number of variables including the pH of the .
25 system, hardness of the water, temperature of the water, additional addi-
tives, and the organic contaminant type and content of the pulp. Gener-
ally, from 0.5 parts to about 150 parts of the inventive composition pef



8 Typi cal cationic nononers useful in preparing the cationic
polynmers of the present invention can be either am ne containing

nononers or quaternary anmoni um salt contai ni ng nononers as

represented by the followng formulas: [err] 5 10 and 15
wherein R1 in the above formula represents hydrogen or a lower, Cl1-C3 20

al kyl; R2 and R3 independently represent hydrogen or- hydroxyl; R4, R5

and R6 indep‘é’ﬂ@é’ﬁﬁlgl represent |ower, Cl1-C3 al kyl or benzyl PCRUSgHASE9eNt S
Oor NH y is 1-5 and X represents chloride or nethosulfate.

12

million parts of pulp is addéd to the papermaking system. Preferably,
from about 2 parts to about 100 parts of the inventive composition are
added per million parts of pulp in the system.

5 There are several advantages associated with the present inven-
tion as compared to prior processes. These advantages include an abili-
ty to function without being greally affected by hardness of the water.in

~ the system; an ability to function while not adversely affecting sizing and
fines retention; an ability to function at very low dosages; reduced
10  environmental impact; and improved biodegradability.

Further, these compositibné have proven effective against both the
pitch and stickies manifestation of organic deposition problems providing
for an effective reduction of these probléms in paper mills utilizing a
15  variety of virgin and recycled fiber sources.

The data set forth bélow were developed to demonstrate the unex-
pected results occasioned by use of the present invention. The following
examples are included as being illustrations of the invention and should

20 not be construed as limiting the scopé thereof.

Examples

Standard Tape Detackification Test
25 L :
in order to establish the efficacy of the inventive cdéﬁposition as
deposition control agents on plastic surfaces and specifically for adhesive
 contaminants of the sort found in recycled pulp, a laboratory test was de-

veloped utilizing adhesive-backed tapes as stickie coubons. The stickie
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9 Non-limting exanples of cationic nonomers that can be
used in t he met hods of the present invention include:
di al | yl di et hyl ammoni um chl-oride; diallyldinmethylamoni um chl ori de
(DADMAC) ; acryl oyl oxyet hyl -

coupon can be fabricated from any type of adhesive tape that will not

disintegrate when placed in water. For this study, tapes made from a
styrenebutadiene rubber and vinylic esters were used. Both of these
potential organic contaminants are known to cause stickies problems in

5 secondary fiber utilization. A second coupon was fabricated from polyes-

ter film such as MYLAR®, a product marketed by the DuPont Chemical
Company. This material was chosen because paper machine forming
fabrics are frequently made of paolyester which is susceptible to consider-
able deposition problems caused by stickies and/or pitch.

10

This test involved immersing a 2" x 4" adhesive tape and a 2" x 4"

polyester Mylar coupon into a 600 gram solution being tested. The solu-
tion contained in a 600 mL beaker is placed in a water bath with agitation
and heated to the desired temperature. After 30 minutes of immersion,

15 the tape and coupon are removed from the solution and pressed to
10,000 Ib force for one minuie. A tensile test instrument (Instron) is then
used to measure the force required to pull the two apart. A reduction in
the force required indicétes that the "stickie" has been detackified. The
% control or detackification is caiculated by the following equation:

20

%, detackification = (Untreated force - treated force) x 100
untreated force

Contact angle measurements were also performed utilizing the in-
25 ventive composition. The MYLAR or tape adhesive surface is clamped
on a film stage and piaced inside the giass test cell. The test solution is
added to the cell by carefully pouring 15 mL of the solution into the cell.
The whole test cell was then placed inside the chamber of a ganiometer
(Kruss G1). The MYLAR or tape adhesive surface was immersed in the



tri met hyl ammoni um chl ori de (AETAC); nethacryl oyl oxyethyltrinethyl- 5
anmoni um chl ori de (METAC); nethacryl am dopropyl trinmet hyl ammoni um

chl oride (MAPTAC); acryl am dopropyltrinethyl anmoni um chl ori de

(APTAC) ; acryl oyl oxyet hyl tri met hyl anmoni um et hosul f at e (AETAMS) ;

met hacryl oyl oxyet hyl t ri met hyl anmoni um net hosul fate (METAMS); acryl -

oyl oxyet hyl i t hyl anmoni um chl ori de; net hacryl oyl oxyet hyl di et hyl - 10
nethylannon?hﬁ%@ﬁ*gfide; met hacr yl oyl oxyet hyl di et hyl met hyl & 9@H$”g

chl oride; and net hacryl oyl oxyet hyl di et hyl net hyl amoni um chl ori de. M x-
tures of the cationic nononers together with acrylamde to prepare the
cationic polyners are also useful in thig invention. The instant invention
al so cont enpl at es honopol ynmers of the cationic nononmers, as well as 15
copol ynmeri zation of m xtures of cationic nononers w thout acryl am de as
useful. The above description of cationic polynmers should not be con-
strued as limting the practice of this invention.

Sur pri si ngly, sélitiba forEEmiriutesd simalateisscoriactitings aslirethesstan@ard0 m xed, in
certain instances, the resulting mxture ossess a hi gher de- gree
of i nhi biti ngtawm@km@mteﬂoﬂmaﬁmie tovidesdnfoprpationiabeutithgr edi ent s
comprising tNRydtbshtbidity 8F4 Sirhlicdatickles/strrBes ahd e &l?ariyeoiﬂtlﬁé hg.hi ohly

ef ficacious inhibltor for use in pulp and papernaki ng systens. Because

of the enhancdrpphobicily &g sesfacer@clivematerials pee adsasbedandfor tgsarbediat

deoree of 3 nne Sitabel ¥ 8RR Bho 6 VBE Bl le Rl SR, '
may be expl oi dittiewritteated, this dndicates thudt the gintacechevoemds mbieoyrdrophitiach.

or less stickie.

For the purposes of the following examples, the following
10 designations are used for the treatments:

Example No. 1 is 9:1:1, by weight, 6f Airvol® 540:high molecular weight
(HMW) gelatin:polyamine. '
Example No. 2 is 8:1, by weight, of Airvol® 540:HMW gelatin.

15  Example No. 3 is 15:1, by weight, of Airvol® 540:HMW gelatin.
Example No. 4 is Airvol® 540. _
Airvol® 540 is polyvinyl alcohol (PVA, MW=125,000) available from Air
Products, Inc. (85.5-87% hydrolyzed).

20 JABLE |

Contact angle measurements
at 25°C - MYLAR surface

Example No. Dosage (ppm) Contact Angle
25 . 1 2 19

1 2.5 18
2 - 25 32
3 2.5 24
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The conposition of polyvinyl alcohol, high nolecular weight gelatin

and cationic polynmer shows enhanced activity as a deposition inhibitor
when the ratio of PVAto gelatin is about 8:1 to about 20:1 wei ght/wei ght
percent and the ratio of gelatin to cationic polymer is abouici@sshesss about
5 0.2:1 wei JHPUMYht percent. The conpositions of the
present invention are effective at inhibiting t he deposition of
organi c contam nants in papernmaki ng systens. This may i ncl ude Kraft,
acid sulfite, mechanical pulp and recycl &l fiber systens. For 10 exanple,
deposition in the brown stock washer, screen room and decker system
in Kraft paperneking processes can be i nhi bited. The term "paper-

maki ng systens” is nmeant to include all pulp processes. Cenerally, it is

t hought that these conpositions can be utilized to inhibit deposition on

al | sur f aces A dehnstrptedinkiabde § the inwentivercompopgiliop ofifVAt o t he reel

f the 15 h H f 1
Cari oty of sy oD SR fnd BalicHlp Sre ThoferdReknie tnah BUA B RRIBRRE 2
ef fectively degire#®fiher studiésweepsrtoriviedtordatermihy um]peeltfafcesuhiarm but

al so on plastic and syn
P treatmenlg Il'plese results are reported in Table Il.

5
_ TABLE Il
Southern Tissue Mill White Water
78°F :
Treatment (ppm) Peel Force {Ib -f)
10 5 min. 15 min.
Control 2.291 1.257
4 (1 ppm) 1.328 0.898
1 (1 ppm) 0.816 0.246
15

Further contact angle measurements were performed on a different

water. These results are presented in Table lil.

TABLE il

20 Contéct angle of MYLAR or wax
Midwestern Liner Board
Wilhelmy Plate, 2 second contact time

Treatment No. (ppm) Contact Angle
MYLAR (T=78°F) Wax (T=115°F)
25 Control 30.1 17.7
4 (10) 14.4 13
1(10) 7.2 0.5
4 (20) 15

1 (20) 0.5



surfaces such as machine wires, felts, foils, Uhle boxes, rolls and headbox

conponents. 20 The conpositions of the present invention may be
conpatible with ot her pul p and papermaki ng additives. These can

i ncl ude starches, titan- i um di oxi de, defoaners, wet strength resins,
and si zing aids. WO 97/ 44519

PCT/ US97/ 0 11

The conposiS?i%%gg“sé? the present invention can be added to tFgd/USI7/05539
paper maki ng system at any stage. They nay be added directly to the

pul p furnish or indirectly to the furnish through the headbox. The inven-
tive conpositions may al so be sprayed ¢gto surfaces that are suffering 5
from deposition, such as the wire, press felts, press rolls and ot her
deposi tion-prone surfaces. '

JABLE IV

Effect of dilution on contact angle
Midwestern Liner Board

Treatment No. (ppm) ng_tigt_&_n_gle
5 _ 1st dilution 2nd dilution 3rd dilution 4th dilution
Control 73 74 74 75
4(2.5) 52 52 54 55
1(2.5) 21 19 18 19

10
Tables Ill and IV demonstrate that the inventive three component

treatment is more effective at reducing tackiness than the PVA.

: TABLEV

15 Interfacial Viscosity
Midwestern Tissue Mill White Water/Qil
Interface at 125°F

Treatment No. {ppm) Interfacial Viscosity (S.C.P.)
Control 017
- 20 4(5) 0.19
1(5) 0.47
4 (10) | 0.46

The interfacial viscosity (S.C.P. = surface centipoise) is calculated
25 from the dynamic interfacial tension measurements. Interfacial viscosity
provides information about the stability of stickies or pitch in solution. {f
the interfacial viscosity of the treated solution is higher than that of the
untreated, this indicates that pitch or stickies particles are more stable in
the treated solution. This indicates less deposition of pitch or stickies
30 particles. As demonstrated in Table V, the inventive composition gave
better results than the PVA. |



The conpositions of the present invention can be added to the

paper maki ng system neat, as a powder, slurry or in solution; the pre- 10
ferred primary solvent. being water but is not linmted to such. Wen add-
ed by spraying techniques, the inventive conposition is preferably diluted
with water to a satisfactory inhibitor concentration. The inventive com
positions mayyhe.a Qﬂgd specifically and only to a furnish idepgy: %ﬁ
cont am nat ed or e added to bl ended pul ps. The conp03|t|ons nay f be
added to the stock at any, point prior to the manifestation of the depo-.
sition problemand at nore than one site when nore than one deposition
site occurs. Conbinations of the above aqgitive nethods may al so be

enpl oyed by feeding either the polyvinyl alcohol or high nolecul ar wei ght

gelatin or cationic polymer separately, by way of feeding the pulp mll- 20
stock, feeding to the paper machine furnish, and spraying on the wire
and the felt sinultaneously. The ef fective anount of the

conposition to be added to the paper- TABLEMAKI ng system depends on a
nunber of vari bI es jncl Udla’&? the pH of the 25 system hardness of the

wat er , terrpera niedagigl Vigco , addj tional addi - tives, and the
organl ¢ cont anifedtedMidwestesn dissueillor the pul p. Gener- ally, from
5 parts to ab¥hite YesepBillatesiace gb8Dent i ve conposition per
5 Treatment No. (ppm) Interfacial Viscosity (S.C.P. 1
Conitrol 0.13
4 (5) , 0.23
- 1(5) 0.39
4 (10) ' 0.34
10 1(10) 045

As demonstrated in Table VI, the invengive compasition produced a
more stable and less likely to deposit solution than PVA by itself. Similar

15 results at a higher iemperature are demonstrated in Table VII.

TJABLE Vil

Interfacial Viscosity of
Treated Midwestern Tissue Mill
20  White Water/Oil Interface at 100°F

Treatment No. {ppm) Interfacial Viscosity (S.C.P.)
Control ' 0.23
4 (5) 0.34
1(5) 0.47
25 4(10) 0.36
1 (10) ' 0.49

The peel force of this white water was also tested and these resuits

are shown in Table VIII.
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mllion parts of pulp is added to the papermaki ng system Preferably,
fromabout 2 parts to about 100 parts of the inventive conposition are
added per mllion parts of pulp in the system 5 There are
several adviyy #gaswassociated with the present inven- #,&}7@?539
conpared to prior processes. These advantages include an abiTi ty to

function wi thout being greatly affected by hardness of the water in

the system an ability to function while not adversely affecting sizing and
fines retention; an ability to functiom8&t very | ow dosages; reduced 10
environnmental inpact; and inproved biodegradability.

Further, these conpositions have proven effective against both the

pitch and stickies manifestation of organic deposition problens providing
for an effective reduction of these problens in paper mlls utilizing a 15

variety of virgin and recycled fi berTABLEAY. The data set
forth bel ow were devel oped to denonstrate the unex- pected results

occasi oned byPaeldffet he present invention. The fol |l owin
yIFV’lidwestern TissSe Mill White Water g

80°F
5 Treatment No. (ppm) Peel Force {Ib-F)
' Tape (10 min) MYLAR (5 min) MYLARItage (5 min)
Control 467 2.51
1(1) 1.63 1.75 0.626
4 (1) 2.70 2.25 0.963
10
TABLE X
Peel Force
Midwestern Tissue Mill White Water
15  100°F _
Treatment No. (ppm) Peel Force (ib-F)
Treated MYLAR (5 min) Treated tape (5 min)
Control 1.674 1.442
4(1) 1.43 1.152
20 1(1) 1.077 0.567
4(2) 1.117
1(2) ) 0.89
4 (3) - 0.987
1(3) 0.87
25
TABLE X
Peel Force
Midwestern Tissue Mill White Water
109°F
30 Treated Tape for S min.
Treatment No. m Peel Force (Ib-F
Control 2.331
4(1) 1.09

1 (1) 0.697



exanples are included as being illustrations of the invention and should 20

not be construed as limting the scope thereof. Exanpl es

St andard Tape Det ackification Test 25 : In order to establish
the efficacy of the inventive conposition as deposition control
agents on plastic surfaces and specifically for adhesive contam nant s

of the sort pr,,‘j“%,r ecycled pulp, a laboratory test was de-pcruserméglooped
utilizing adhesive-backed tapes as stickie coupons. The stickie

WD 97/ 44519

PCT/ US97/ 05539 13
coupon can be fabricated fromany type of Whesi ve tape that will not
TABLE X1
Peel Force
Midwestern Tissue Mill White Water
120°F
5 Treated Tape for 5 min. :
Treatment No. (ppm) Peel Force (ib-F)
Control 2.331
4 (2) 1.115
1(2) 0.694

10
| Tables VIII-XI demonstrate that the inventive combination of
PVA/HMW gelatin/cationic polymer is more effective at detackifying a
liner board solution than just PVA alone.

15 _ TABLE Xl
Interfacial Viscosify
Midwestern Tissue Mill White Water/Qil Interface

at 120°F
Treatment No. {ppm) interfaciat Viscosity (S.C.P.)
20 Control - 0.23
4 (5) 0.39
1(5) 0.49

TJABLE Xill -

25 Effect of Temperature on interfacial Viscosity
Midwestern Tissue Mill White Water/Oil Interface

___Interfacial Viscosity (S.C.P.)

Treatment No. (ppm) 120°F 80°F 100°F
Control 023" 0.13 0.23
30 4 (5) 039 0.23 0.34
1(5) 0.49 0.39 0.47
4100 e 0.36 0.36

100 e 0.45 0.49



di sintegrate when placed in water. For this study, tapes nmade from a
styrenebut adi ene rubber and vinylic esters were used. Both of these
potential organic contam nants are known to cause stickies problems in 5
secondary fiber utilization. A second coupon was fabricated from pol yes-
ter filmsuch as MYLAR, a product marketed by the DuPont Chem cal

Conpany. Thi j al was chosen because paper machi ne forgi

fabrics are r%gfng!t | y made of pol yester which is suscepti bﬂé‘“ﬁ%""@&ﬁgi der -
abl e deposition problens caused by stickies and/or pitch. 10

This test involved inmmersing a 2" x 4" adhesive tape and a 2" x 4"

pol yester Mylar coupon into a 600 gram sg ution being tested. The sol u-
tion contained in a 600 n. beaker is placed in a water bath with agitation
and heated to the desired tenperature. After 30 m nutes of inmmersion, 15
the tape and coupon are renoved fromthe solution and pressed to

10,000 I b force for one mnute. Atensile test instrunment (lnstron) is then

used to neasure therdiass K AHEKNICEENGhoRatd tHdl the ¥ReARR EompPodiigiict i on in

the force required Indicates that the "stickie" has been detackified. The

% control or dPyigesitietier intiibitien ehdepasitionitasy white waten salitin eyshewon: 20
% det acki f CatWe:hi&HéFiﬁfé?fa%%(l)(/ﬁrcﬁgitf thah it PVA By figair. x 100
ntact "ang

untreated forc e nmeasurenments were al so perforned
utilizing the in- 25 ventive conposition. The MYLAR or tape adhesive

surface is.cl anped on a filmst | aced inside the glass test
cell. The ?est solution is addem&)cel | by carefully pouring 15
nmL of the sol utomtact Abglet he cel | . The whole test cell was then placed

inside the chankfvestdrnarissud MIPMite Water( Kruss Gl).” The MYLAR or tape
adhesi ve surf ggeL ARICOMER! Titb=10 rhifftes

Contact Angle
10 Treatment No. {(ppm) : 100°F 120°F 86°F
Control 45 39 50
4 (1) _ : 20 N -
1(1) _ 8 - 8 —
4(2) . 22 — 41
15 1(2) 8 -— 13
TABLE XV
Interfacial Viscosity
Southern Liner Board Filtrate/min. Qil
20 at 124°F
Treatment No. (ppm interfacial Viscosity (S.C.P.)
Control : _ - 0.19
1(2) 0.3
1 (4) 0.46
25 4 (4) 0.29
4 (8) 0.36
TABLE XVi
interfacial Viscosity
30 Southern Liner Board Filtrate/min. Oil
at 131°F :
Treatment No. m Interfacial Viscosity (S.C.P.)
Control 0.12
1(4) 0.35
35 1 (8) _ 0.38
' 4 (4) 0.22

4(8) 0.32



WO 97/ 44519 : .

PCT/ US97/ 05539 14

solution for 30 mnutes to sinmulate the contact tinme as in the standard
tape detackification test. Contact angle provides information about the
hydr ophobicity of a sinulated stickies surface and the change in the hy-

drophobicity @ ens@ce- active materials are adsorbed and/ or Perusiradsmnt
the surface. If the contact angle of the treated solution is |ower than
t hat of the untreated, this indicates that the surface becones nore

hydr ophilic or |less stickie. For the purposes of the
foll owi ng exanples, the following 10 desPdnations are used for the
treat ments:

Tables XV and XVI demonsirate that the inventive cbmposition
provides better inhibition of deposition to a white water solution as shown
by the higher interfacial viscosity than the PVA by itself.

5 TABLE XVIl
Peel Force .
Southern Liner Board Solution
Treatment No. (ppm) Peel Force (Ib-F)
. 123°F 131°F
10 Control ' 0.693 0.652
4 (0.5) 0.681 0.461
1(0.5) 0.317 0.331
TABLE XVill

15  Effect of Dilution on Contact Angle
Southern Liner Board Solution

Treatment No. (ppm Contact Angie

1st dilution 2nd dilution 3rd dilution
Control 84 — — '
20 4 (4) ‘ 21 59 59
1 (4) 7 9 10

While this invention has been described with resbect to particular
embodiments thereof, it is apparent that numerous other forms and modi-
25 fications of this invention will be obvious to those skilled in the art. The
appended claims and this invention generally should be construed to
cover all such obvious forms and modifications which are within the true

" spirit and scope of the present invention.

5



Example No. 1 is 9:1:1, by weight, of Airvol[err] 540: hi

wei ght (HWY gel atin: pol yanine. Exanpl e No. 2 fi HHIS: SHERTVHAS BEEN
wei ght, of Airvol[err] 540" HWV gel ati n. Exanpl e No. i s 1RERLAGED .
wei ght, of erol[err]TMeéﬂW aaed ' Exanpl e No. IS AT vofermt
540. Airvol [err] I- al cohol (PVA, MNerr] 125, 000)

avai | abl e Woansés16 !lt (85.5-87% hydr ol y%e4)us ,%ég

TABLE | Cont act a rerrents at 25[err]C - I\/ﬂ_ surface
Exanpl e No. Dosage (ppn) Cont act Angl e 25 , 5

2 :

18 - 2 22. 5 32

3 2.5 24 WO 97/ 44519

PCT/ US97/ 05539

Having thus described the invention, what 1 claim is:

1. A method for inhibiting the deposition of organic contami-
nants from pulp in pulp and papermiaking systems comprising adding to
said pulp an effective deposition inhibiting amount of a composition com-
prising a polyvinyl alcohol having from 50 to 100% hydrolysis, a high

S molecular weight gelatin, and a cationic polymer.

2. The method as claimed in claim 1 wherein said polyvinyl
alcohol has 85.5 to 87% hydrolysis.

3. The method as claimed in claim 1 wherein said polyvinyl
alcohol has a molecular weight ranging from about 15,000 to about
125,000, |

4. The method as claimed in claim 1 wherein said gelatin has
a molecular weight range of about 100,000 to about 250,000.

5. The method as claimed in claim 1 wherein said cationic
polymer is the reaction product between an epihalohydrin and an amine.

6. The method as claimed in claim 5 wherein said epihalohy-
drin is epichlorohydrin and said amine is selected from the group consist-

ing of dimethylamine, ethylenediamine and a polyalkylene polyamine.

7. The method as claimed in claim 1 wherein said cationic
polymer is the reaction product between acrylamide and an ethylenically

unsaturated cationic monomer.

A




15 As denonstrated in Table I, the-nventi ve conposition of
PVA, HWV gel atin and cationic was nore effectjve than P

i nhi bi - tor. Further studi esThiegteet b deternin E@&T HAS BEEN |
force of various treat nents. wm re reportediin TERLACED

5 Sout hern Ti ssue MTI
Wiite Water woo7@mrr] F Treat nent (ppm Pexjusbmesss (1 b
- f) 10 5 mn. 15 mn. '
Cont r ol 2.291 1. 257 4 (1 ppm
1.328 0. 898 1 (1 ppg% 0. 816
0.246 15 Further contact angle neasurenents were perforned on a
di f f erent wat er. These results are presented in Table I11.
TABLE 111 20 Cont act angl e of MYLAR or wax - M dwestern L| ner Board
Wl hel ny Plate, 2 second contact tine - Treat nent No.
Contact Angle
(T=115[err] F) 25 * Co '{he rnelhod as claimed in chrlnARgég J_; g’LEH élﬁ&len\ﬁ@fly
17.7 unsalurated calionic monomer has the formula:
R1 Rz R.'
| ll | o
CH2=C——C——A—{C), tl@ Rs X
5 ' Ra Re
and
N S
(CH: = CHCHz) 2 N — R4 X
10 l
Rs

wherein R, in the above formula represents hydrogen or a lower, Cy-C,
alkyl; R; and R; independently represenl-hydrogeh or hydroxyl; R, Rs

15 and Rg independently represent lower, C,-Cs alkyl or benzyl; A represents
O or NH; y is 1-5 and X represents chloride or methosulfate.

9. The method as claimed in claim 8 wherein. said cationic
monomer is selecled from the group consisting of diallyldiethylammonium
chloride; diallyldimethylammonium chioride; acryloyloxyethyitrimethyi-
ammonium chloride; methacryloyloxyethyltrimethylammonium chloride;

s  methacrylamidopropyltrimethylammonium chioride; acrylamidopropyltri-
methylammonium chloride; acryloyloxyethyltrimethylammonium methosui-
fate; melhacryloyloxyelthyitrimethylammonium methosulfale; acryloyloxy-
ethyldiethyimethylammonium chioride; melhacryloyloxyethyldiethy!- |
methylammonium chloride; methacryloyloxyethyldiethylmethylammonium

10  chioride; and methacryloyloxyethyldiethylmethylammonium chioride.

R A




4 (10) 14. 4 | 13 1 (10)

7.2 0.5 4 (20) -

\1/\0 597/ 14519 1 (20) e THIS Sgéémﬁigég BEEN
is Sheet Has Been Replaced .
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TABLE |V ct of diluti ] ngl e I ner

Board woLE sfrlrgnt No. (ppnm : Cont acl\:/!tp ngg%-ie%ﬁ&togL

1st dilution 2nd dilution 3rd dilution 4th dilution Contr ol

73 74 74 - 75 4 (2.5)

52 : 52 .. 54 594 1(2.5) 21

19 18 19 . .

10. The method as claimed in ciaim 1 wherein said cationic
polymer is selected from the group consisting of polyamine and
polyethyleneimine. ’

11.  The method as claimed in claim 1 wherein the ratio of poly-
viny! alcohol to gelatin is about 8:1 to about 20:1 weight/weight percent
and the ratio of gelatin to cationic polymer is about 10:1 to about 0'.2:1
weight/weight percent. |

12.  The method as claimed in claim 1 wherein said composition
is added to said pulp in an amount ranging from 0.5 parts to about 150
parts per million parts pulp.

13. The method as claimed in claim 1 wherein said arganic

contaminants are stickies deposits.

14. The methods as claimed in claim 1 wherein said organic
contaminants are pitch deposits.

15. A method for inhibiting the deposition of organic contami-
nants from puip on the surfaces of papermaking machinery and equip-
ment in pulp and papermaking systems comprising spraying onto said
surfaces an effective deposition inhibiting amount of a composition com-

5 prising a polyviny! alcohol having from 50 to 100% hydrolysis, a high
molecular weight gelatin, and a cationic polymer.

16. The method as claimed in claim 15 wherein said polyvinyt
alcohol has 85.5 to 87% hydrolysis.

/ .

N



10 Tables 11l and |V denonstrate that the i nventive three

conponent treatnent is nore_ ef_Leche—Hduci ng ta i
PVA. v 15 |.ntfe HAS BEEN
Vi scosi ty M dwest ern Ti ssUhisighe =y | nt BEPLAGEDt
125[err]F Tr eat ment No. (pp \‘ I nt erfaC| al Vi scosSTTY
(S.C.P.) WO 97/44589Nt 1 Ol @®CrUsstoss3e

4(5) 1 (5)

0. 47 4 (10) 0. 46

The interfacial viscosity (S. C P. surface centi poi se) is calculated 25
fromthe dynanmic interfacial tension meas#Senents. Interfacial viscosity
provi des informati on about the stability of stickies or pitch in solution.

| f the interfacial viscosity of the treated solution is higher than
that of the untreated this indicates that pitch or stickies particles

are nore stable in treted | ution [ i ndi cates, | ess
deposition of pitch H - st |T j ragt 95 as %@Pmddf‘&ia A&H’Bﬁfﬁﬁﬁ?&%ﬂﬂ'ﬁwrabl eV,

the~inventive Ccoagiha8 Méikeular wengl’ﬁ%ﬁﬁiﬁg'h%?t%ﬁéutt‘f?@od #eaboiit
125,000.

18. The method as claimed in claim 15 wherein said gelatin has
a molecular weight range of about 100,000 to about 250,000.

19.  The method as claimed in claim 15 wherein said cationic
polymer is the reaction product between an epihalohydrin and an amine.

20. The method as claimed in claim 19 wherein said epihalohy-
drin is epichlorohydrin and said amine is selected from the group consist-
" ing of dimethylamine, ethylenediamine and a polyalkylene polyamine.

21.  The method as claimed in claim 15 wherein said cationic
polymer is the reaction product between acrylamide and an ethylenically

unsaturated cationic monomer.

22. The method as claimed in claim 21 wherein said ethyleni-

cally unsaturated cationic monomer has the formula:

T T
CH, = c-—c—-A-((I:), N@ Rs X©
5 | Rs Rs
and
@
(CH, = CHCH, ), N—R, x©
10 . Rs

DAL ) )
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TABLE VI Interfaci al Yj; SRS H.yB&h Replaced Treat ed M dwpTHIS SHEEE HAS BEEN
M I VWhite Water/ Q| err]F 5 Tr eaf ment REPLACPD™M
Interfacial Viscosity (S C Pr\ m‘ l“i“\ﬁﬂ‘ﬁ“t rol

0.13 0.2 1 (5)

0. 39 'Mfw) 0. SECTpsomsss | (10)
0. 45 As denonstrated in Table VI, the inventive conposition
produced a nore stable and less likely to deposit solution than PVA by
itself. Similar 15 results at a highet®tenperature are denonstrated in
Table VII. ' . , TABLE VI | I nterfaci al
"Viscosity of Treated M dwestern Tissue M|

wherein R, in the above formula represents hydrogen or a lower, C4-C»
alkyl; R; and R independently represent hydrogen or hydroxyl; Rs, Rs
and Re independently represent lower, C4-C; alkyl or benzyl; A represents
O or NH; y is 1-5 and X represents chioride or methosulfate.

- 23.  The method as claimed ih claim 22 wherein said cationic
monomer is selected from the group consisting of diallyldiethylammonium
chloride; diallyldimethylammonium chloride; acryloyloxyethyltrimethyl-
ammonium chloride; methacryloyloxyethyltrimethylammonium chioride;

5 methacrylamidopropyltrimethylammonium chloride; acrylamidopropyltri-
methylammonium chioride; acryloyloxyethyltrimethylammonium methosul-
fate; methacryloyloxyethyltrimethylammonium methosuifate; acryloyloxy-
ethyldiethylmethylammonium chloride; methacryloyloxyethyldiethyl-
methylammonium chloride; methacryloykoxyethyldiethylmethylammonium

10 chloride; and methacryloyloxyethyldiethylmethylammonium chioride.

24. The method as claimed in claim 15 wherein said cationic
polymer is selected from the group consisting of polyamine and

polyethyleneimine.

25. The method as claimed in claim 15 wherein the ratio of
polyvinyl aicohol to gelatin is about 8:1 to about 20:1 weight/weight
percent and the ratio of gelatin to cationic polymer is about 10:1 to about

0.2:1 weight/weight percent.

26. The method as claimed in claim 15 wherein said composi-
tion is added to said pulp in an amount ranging from 0.5 parts to about
150 parts per million parts pulp. |
I —
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27. The method as claimed in claim 15 wherein said organic

contaminants are stickies deposits.

28. The method as claimed in claim 15 wherein said organic

contaminants are pitch deposits.

29. The method as claimed in claim 15 wherein said surfaces
are selected from the group consisting of the wire, press felts, and press

rolls.

30. A composition comprising a synergistic mixture of (a) a
polyvinyl alcohol having from 50 to 100% hydrolysis, (b) a high molecular
weight gelatin, and (c) a cationic polymer.

31. The composition as claimed in claim 30 wherein the weight
ratio of (a):(b) is about 8:1 to about 20:1 and the ratio of (b):(c) is from
about 10:1 to about 0.2:1. '

32. The composition as claimed in claim 30 wheréin said poly-
vinyl alcohol has 85.5 to 87% hydrolysis.

33. The composition as claimed in claim 30 wherein said poly- -

vinyl alcohol has a molecular weight ranging from about 15,000 to about
125,000.

34. The composition as claimed in claim 30 wherein said gelatin
has a molecular weight range of about 100,000 to about 250.000.

AR




5 Treatnent No. (ppm Peel Force (Ib-F)

Tape (10 min) MYLAR (5 min) MYLAR/ tape (5 mn) Contr
4.67 2.51 2. 5 ST 0@'"§§HEETHAS BEEN
1.75 0.626 Tmssheetmsaeenx laéé 2 BEPLACED
0. 963 10 Peel Force .
M dwest ern ‘Q@mﬂ Il White Water 15 Tr e?‘pﬁﬁ%” o (PPM
Peel Force (Ib rea LAR (5 mn eat ed
tape (5 mn) Contr ol 1. 674 1.442
4(1) 1.43 : 1.152 20 1(1)
1.077 o 0. 567 4 (28 1.117 1
(2) ' 0. 89 4 (3) 0. 987 1
(3) 0.87 25 TABLE X
Peel Force M dwestern Tissue MII White Water 109[err] F 30
Treated Tape for 5 mn. Treatnent No. (ppm Peel Force
(I'b-F) 35. (he carhposition as claimed in claim 30viggain said cat- 4
(()_12397 ionic polymer is the reac%on product between an efnjﬂalohydrm and an

amine.

36. The composition as claimed in claim 35 wherein said epi-
halohydrin is epichlorohydrin and said amine is selected from the group
consisting of dimethylamine, éthylenediamine and a polyalkylene
polyamine. .

37. The composition as claimed in claim 30 wherein said
cationic polymer is the reaction product between acrylamide and an
ethylenically unsaturated cationic monomer.

38. The composition as claimed in claim 37 wherein said
ethylenically unsaturated cationic monomer has the formula:

?1 T Rz R4
CHz=C—C-——A—-(C), I\QRS x©
5 R; Rs

and

®
(CH; = CHCH;: ); rlq——R,, x©

10
Rs
wherein R, in the above formula represents hydrogen or a lower, C-Cs
alkyl; Rz and R, independently represent hydrogen or hydroxyl; Re, Rs
15 and Re independently represent lower, C,-C; alky! or benzyl; A represents
O or NH; y is 1-5 and X represents chloride or methosulfate.
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19 TABLE Xl Peel Force

M dwestern Tissue MII Wiite Water 120[err]F 5 Treated Tape for 5

m n. Tr eat ment No. (ppn) Peel Force (Ib-F) :

Cont r ol . 331 4(2)

1.115 ooasty L (2) 0. 694 1PcTuse7/essss

Tabl es VI 11 y enonstrate that the inventive conbination of PVA/ HWV

gelatin/cationic polyner is nore effective at detackifying a I i ner

board sol ution than |j ust PVA al one. 0 THIS SHEET HAS BEEN
REPLACED -

39. The composition as claimed in claim 38 wherein said cat-
ionic monomer is selected from the group consisting of diallyldiethyi-
ammonium chloride; diallyldimethylammonium chloride, acryloyloxyethyl-
trimethylammonium chloride; methacryloyloxyethyltrimethylammonium

5 chicride; methacrylamidopropylitrimethylammonium chioride; acrylamido-
propyltrimethylammonium chioride; acryloyloxyethyitrimethylammonium
methosulfate; methacryloyloxyethyltrimethylammonium methosuifate;
acryloyloxyethyldiethylmethylammonium chioride; methacryloyloxyethyl-
diethylmethylammonium chloride; methacryloyloxyethyldiethyimethy!-

10 ammonium chioride; and methacryloyloxyethyldiethylimethylammonium
chloride.

40. The composition as claimed in claim 30 wherein said
cationic polymer is selected from the group consisting of polyamine and

polyethylensimine.

e
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Cont r ol " This Sheet Has Been Replacedo- 23 4 57
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TABLE XTIl @Ry ondakfoCCl imltl& on Interfacial Viscos]
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120[err]F 80F 100[err]F Contr ol

0. 23 0. 13 : 0.23 30 §0(5) : 0. 39

0. 23 0. 34 1 (5) : 0. 49 0. 39

0.4 4 (10) AMENDED CLARNS, o- 30 038
(10) [rechv_ed by the Intérnational Bureau ofv-16 September J:%F Eﬁg:?? %

97/ 44519 original claims 1 and 3-40 replaced by amended claimsf’a -Zé,g 39

remaining claim unchanged (7 pages)]

1. A method for inhibiting the deposition of organic
contaminants from pulp in pulp and papermaking systems comprising
adding to said pulp from 0.5 parts to about 150 parts per million parts
pulp of a composition comprising a polyviny! alcohol having 50 to 100%
hydrolysis and a molecular weight from about 15,000 to about 125,000, a
high molecular weight gélatin having a molecular weight of about 100,000
to about 250,000, and a cationic polymer, wherein the ratio of polyvinyl
alcohal to gelatin is about 9:1 weight/weight percent and the ratio of high
molecular weight gelatin to cationic polymer is about 1:1 weight/weight
percent.

2. The method as claimed in claim 1 wherein said polyvinyl
alcohol has 85.5 to 87% hydrolysis.

a The method as claimed in claim 1 wherein said cationic
polymer is the reaction product bétween an epihalohydrin and an amine.

4, The method as claimed in claim 3 wherein said epihalohy-
drin is epichiorohydrin and said amine is selected from the group consist-
ing of dimethylamine, ethylenediamine and a polyalkylene polyamine.

5. The method as claimed in claim 1 wherein said cationic
polymer is the reaction product between acrylamide and an ethylenically

unsaturated cationic monomer.

AMENDED SHEET (ARTICLE 19)
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20 Tables XI1 and Xl Il denonstrate that :
conposition provi des better inhibition—of depositi nTHIS Sﬂsmlmeg Retgr

sol ution as shown by the higher fhntsﬁee Wﬁﬁg&@s ty thBEPMG’EIPVA by

itsel f. 5
M dwestern Tissue MII Wite Water t Ti ne=10 m nutes
rr]F PN S 7fokdo
39 50

Cont act Angl e W0 97/kamaat rent No. (IOIOVT).

86[err]F Cont r ol

4(1) 20 --- 1(1)

8 8 4 (2) : 22
41 15 1 (2) 13
TABLE XV Interfacial Viscosity Sou¥ hern Liner Board Filtrate/ mn.
Ol 20 at 124[err]F Treatment No. (ppm I nterfacial
Viscosity (S.C P.) Cont r ol 0.19

1 (2) . 0.3 : 1 (4)

0.46 6. The method as claimed in claim 5 wherein said ethylenically

unsaturated cationic monomer has the formuta:

?! ﬁ ?2 R4
CH2=C-—C--A-(IC), N@ Rs X©

RsRe

and

®

(CH; = CHCH,) » ll\i-—R4 X"

Rs

whergin R, in the above formula represents hydrogen or-a lower, C,-C3
alkyl; R, and R; independently represent hydrogen or hyd}oxyl; R4 Rs
and Rg independently represent lower, C.<Cs alkyl or benzy!; A represents
O or NH; y is 1-5 and X represents chloride or methosulfate.

7. The method as claimed in claim 6 wherein said cationic
monomer is selected from the group consisting of diallyldiethylaminonium
chloride; dialfyldimethylammoniur_n chloride; acryloyloxyethyltrimethyl-
ammonium chioride; methacryloyloxyethyltrimethylammonium chioride;
methacrylamidopropyitrimethylammonium chloride; acrylamidopropyiltri-
methylammonium chloride; acryloyloxyethyitrimethylammonium methosul-
fate; methacryloyloxyethyitrimethylammonium methosulfate; acryloyloxy-
ethyldiethylmethylammonium chloride; methacryloyloxyethyldiethyi-
methylammonium chioride; methacryloyloxyethyldiethyimethylammonium
chioride; and methacryloyloxyethyldiethylimethylammonium chioride.

AMENDED SHEET (ARTICLE 18) '
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conposition
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denpnstrate that the i nventive

The _method as claimed in claim 1 wherein said cationic

polymer is selected from the group consisting of polyamine and

polyethyleneimine.

9.

The method as aaimed in claim 1 wherein sai

contaminants are stickies deposits.

10.

d ofganic

The methods as claimed in claim 1 wheréin said organic

contaminants are pitch deposits.

11.

A method for inhibiting the deposition of organic contami-

nants from pulp on the surfaces of papermaking machinery and equip-

ment in pulp and papermaking systems comprising spraying onto said
surfaces from 0.5 parts to about 150 parts per million parts pulp of a

composition camprising a polyvinyl alcohol having 50 to 100% hydrolysis
and a molecular weight from about 15,000 to about 125,000, a high
molecular weight gelatin having a molecular weight of about 100,000 to

about 250,000, and a cationic polymer, wherein the ratio of polyvinyl
alcohol to gelatin is about 9:1 weight/weight percent and the ratio of high

molecular weight gelatin to cationic polymer is about 1:1 weight/weight

percent.

12.

The method as claimed in claim 11 wherein éaid polyvinyl

alcohol has 85.5 to 87% hydrolysis.

13.

The method as claimed in claim 11 wherein said cationic

polymer is the reaction product'between an epihalohydrin and an amine.

AMENDED SHEET (ARTICLE 19)
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provi des better inhibition of deposition to a white water_sol utjion as shown

by the higher interfacial viscosity than the PVAby—itseglf

TABLE XVI | Peel Force Somlidshed B(l)ard Sol JtTHIS %i%iggs’pBEtN
Treatment No. (ppm Peel Fo

123[err]F 131[err]F 10 Kmﬁim 0. 693

0. 652 4 (0.5) . 681 0. 484,

1 (0.5) WO 97/44519 0 317 0. 331 /USYTI0S539
TABLE XVI11 15 Effect of Dilution on Contact Angle Sout hern Li ner
Board Sol ution Treatment No. (ppm Cont act Angle

1st d||ut|on 2nd dilution 3rd dilution : Cont r ol 84
S .. 20 4 (4) 33 51 59 59

1 (4) 7 9 10 Wiile this
I nvention has been described with respect to particul ar enbodi nment s

thereof, it is apparent that numerous other forns and nodi- 25 fications

of this invention willshe Ofyd fidthdPad Bia &hélbﬁ%ﬂvﬁéi'@in%a‘ideﬁhﬁlohy- |

appended cl ai s and thIS I nventi on genera shoul construed
cover all such obdinisepichiesohyddn mmdu satrtawrmg aﬂlﬁaiﬂd &'pm Wetgfpupmasstue

spirit and scope ?,E otftaemg{h?fa%}‘ne' &Wl%éagmme and a polyalkylene polyamine.

15. The method as claimed in claim 11 wherein said cationic
polymer is the reaction product between acrylamide and an ethylenically
unsaturated cationic monomer.

16. The method as claimed in claim 15 wherein said ethyleni-
cally unsaturated cationic monomer has the formula:

Ry O R: R,

I
CH; = c—c_A—(cl:),-ri@_ Rs . x©

Ra Rs
‘and  *
®
CHCHy) N— R, x©

!

(CHZ =

Rs

wherein R, in the abo(ve formula represents hydrogen or a lower, C4-C;
alkyl; R, and R; independently represent hydrogen or hydroxyl; Ra, Rs
and R independently represent lower, C;-C; alky! or benzyl; A represents
O or NH; y is 1-5 and X represents chioride or methosulfate.

17.  The method as claimed in claim 16 wherein said cationic
monomer is selected from the group consisting of diallyldiethylammonium
chloride; diallyldimethylammonium chloride; acryloyloxyethyltrimethy!-
ammonium chloride; methacryloyloxyethyltrimethylammonium chioride;

AMENDED SHEET (ARTICLE 19)  —
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22 Havi ng t hus described the invention, what I cIa|n1|s ' '1. A
method for inhibiting the deposition of organic cont 8M-nant-s—frem-pits =
pul p and paper meki ng systens conprising addlng to saﬁdnm$$H&Hmmm®Bﬁtﬁa:
to about 150 parts per m | | t¥NEhBRHbsSBdMRMDlRd a corrpowhonREBtﬁCEBl ng_aj
pol yvi nyl al cohol having 50 % mnmm@ sis and a ‘B it 1T om
about 15,0 ut 125,00 ular wei ght gel i.ng a

nmol ecul ar 3@?gﬁ?§§? about 10 250, 000, and a g%#ﬁ%ﬂﬁ%ﬁﬁolyner,
wherein the ratio of polyvinyl alcohol to gelatin is about 9:1

wei ght/ wei ght percent and the ratio of high nolecular weight gelatin to
cationic polymer is about 1:1 melght/me&ﬁht per cent 2. The met hod
as clained in claim1 wherein said pol yvinyl al cohol has 85.5 to 87%

hydr ol ysi s. 3. The method as clainmed in claim1l wherein said
cationic polyner is the reaction product between an epi hal ohydrin and an
am ne.

ts

methacrylamidopropyltrimethylammonium chloride; acrylamidopropyitri-
methylammonium chloride; acryloyloxyethyltrimethylammonium methosul-
fate; methacryloyloxyethyltrimethylammonium methosulfate; acryloyloxy-
ethyldiethyimethylammonium chloride; methacryloyloxyethyldiethyl-
methylammonium chioride; methacryloyloxyethyldiethylmethylammonium
chloride; and methacryloyloxyethylidiethylmethylammonium chloride.

18, The method as claimed in claim 11 wherein said cationic
polymer is selected from the group consisting of polyamine and

polyethyleneimine.

19. . The method as claimed in claim 11 wherein said organic
contaminants are stickies deposits.

20. The method as claimed in claim 11 wherein said organic

contaminants are pitch deposits.

21. The method as claimed in claim 11 wherein said surfaces
are selected from the group consisting of ithe wire, press felts, and press

rolls.

22. A compaosition comprising a synergistic mixture of (a) a
polyvinyl alcohol having from 50 to 100% hydrolysis and a molecular
weight ranging from about 15,000 to about 125,000, (b) a high molecular
weight gelatin having a molecular weight of about 100,000 to about
250,000, and (c) a cationic polymer, wherein the weight.ratio of (a):(b}) is
about 8:1 to about 20:1 and the ratio of (b):(c) is from about 10:1 to about
0.2:1. _

[
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4. The nmethod as clained in claim3 wherein said epihal ohy- drjn, JS

epi chl orohydrin and said amine is sefected fromthe groy

di et hyl am ne,

The nethod as clainmed in cla|
reaction product between acry

TEIS SHEET HAS EEN

et hyl enedi am | e | ene pol yanj )
y THE SRR BRGh m,ﬁ hdtf s meFEPLAGED

Id cationic p
ethylenically unsat ur at ed

cationi ¢ NnoIVWOBT44519 PCT/US97/05539 23
6. The nmethod as clainmed in claim 5 wherein said ethylenically

unsat urated cationic .nononer has the fornula: [err]

35

23. The composition as claimed in claim 22 wherein said poly-
vinyl alcohol has 85.5 to 87% hydrolysis.

24.  The composition as claimed in claim 22 wherein said cat-
ionic polymer is the reaction product between an epihalohydrin and an
amine,

25.  The composition as claimed in claim 24 wherein said epi-
halohydrin is epichlorohydrin and said amine is selected from the group
consisting of dimethylamine, ethylenediamine and a polyalkylene

polyamine.

26. The composition as claimed in claim 22 wherein said
cationic polymer is the reaction product between acrylamide and an
ethylenically unsaturated cationic monomer.

27.  The composition as claimed in claim 26 wherein said

ethylenically unsaturated cationic monomer has the formula:

g rT
CH, = c—c_'A..(c’:),_llv@— Rs X©

R: Re
and
® e
(CH; = CHCH,) , r|~1 —Rs X
Rs

Aoep seergemeie o) | LN N W



and wherein RL in the above fornula reprgsents hydrogen or

a lower, Cl1-C3 ' al kyl ; R2 and R3 independentl| yiir T
hydrogen or hydroxyl; R4, R5 and R6 |ndepende}&ﬁ§%§§%§§@$5ta\l }

| ower, C1-C3 al kyl or benzyl; A represents GF—NH; -5
and X represents chloride or methosulfate. : The
met hod asywglodjedg i N claim6 wherein said cationic ms”)agg mer i
selected fromthe group consisting of diallyldiethyl ammnl um

chloride; diallyldinethylamoni um chloride; acryl oyl oxyethyltrimethyl-
anmoni um chl ori de; met hacryl oyl oxyet hyl tri net hyl anmoni um chl ori de;

nmet hacr yl am dopr opyl tri nmet hyl anmoni um ¢l ori de; acryl am dopropyltri-

met hyl ammoni um chl ori de; acryl oyl oxyet Ryl t ri nmet hyl ammoni um net hosul -
fate; nethacryl oyl oxyethyl trimethyl anmoni um et hosul fate; acryl oyl oxy-
et hyl di et hyl met hyl ammoni um chl ori de; met hacryl oyl oxyet hyl di et hyl -

nmet hyl ammoni um chl ori de; net hacryl oyl oxyet hyl di et hyl net hyl ammoni um

chloride; andyHBIIAR Yh e AU formlieiepresBHtE HydroERR 10/ @ 16WeP ¢ dEs
alkyl, R, and R, independently represent hydrogen or hydroxyl; Ry, Rs

and Rg independently represent lower, C4-C; alkyl or benzyl; A represents
O or NH; y is 1-5 and X represents chloride or methosulfate.

28. The composition as claimed in claim 27 wherein said cat-
ionic monomer is selected from the group consisting of diallyldiethy!-
ammonium chloride; diallyldimethylammonium chloride; acryloyloxyethyi-
trimethylammonium chloride; methacryloyloxyethyltrimethylammonium
chloride; methacryIamidopropy!trimethylamnionium chloride; acrylamido-
propylitrimethylammonium chloride; acryloyloxyethyitrimethylammonium
methosulfate; methacryloyloxyethyltrimethylammonium methosulfate;
acryloyloxyethyldiethylmethylammonium chloride; methacryloyloxyethyi-
diethylmethylammonium chloride; methacryloyloxyethyidiethylimethyl-
ammonium chloride; and methacryloyloxyethyidiethylmethylammonium

chloride.

29. The composition as claimed in claim 22 wherein said
cationic polymer is selected from the group consisting of polyamine and

polyethyleneimine.

This Sheet Has Been Re epla
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24=om :BETZ per@BORN UEmgLEt hod as aisasswedssn claim 1 whgkein,sai d,cal O%Es oo
polyner S se| ected fromthe group consi sting of polyam ne and 713

polyethylene|n1 : . Fhe _net hod as cl ai ?gg;
said organic bo IHRLUAURMEN es deposits. mcga??rn 3)93
as claimed in‘cllaifm I vmere| n_s& df. organi c contamn

11. A nethod fqor |nb| 00 leposi tion of orga?P h&jéai\iﬁgﬁtggg om
pul p on the surflacles P g machinery and equi p- nent in pulp and
paper maki ng syst =G ying onto said surfaces fromO0.5 parts

pol yvi nyl al cohor—1 ' % hydrol ysis and a nol ecul ar wei ght from
about 15,000 to about 125 OOO a high nol ecul ar wei ght gelatin having a

nol ecul ar wei ght of about 100,000 to about 250,000, and a cationic polyner,
wherein the ratio of polyvinyl alcohol to gelatln'ls about 9:1

cat foni o pol yEENIfg tySliespAbelihaivbnor brdbl Eaitndé: el ant oetatin o
1. A methed for inhibiting the deposition of organic
contaminants from pulp in pulp and papermaking systerﬁs'comprising
adding to said pulp from 0.5 parts to about 150 parts per million parts
pulp of a composition camprising a polyvinyl aicohol having §0 to 100%
hydrolysis and a molecular weight from about 15,000 to about 125,000, a
high molecular weight gelatin having a molecular weight of about 100,000
to about 250,000, and a cationic polymer, wherein the ratio of polyvinyl
alcohol to gelatin is about 9:1 weight/weight percent and the ratio of high
molecular weight getatin to cationic polymer is about 1:1 weight/weight
percent. _ '
2. The method as claimed in claim 1 wherein said polyvinyl

alcohol has 85.5 to 87% hydrolysis.

3 The method as ciaimed in claim 1 wherein said cationic
polymer is the reaction product between an epihalohydrin and an amine.

4, The method as claimed in claim 3 wherein said epihalohy-
drin is epichlorchydrin and said amine is selected from the group consist-
ing of dimethylamine, ethylenediamine and a polyalkylene polyamine.

5. The method as claimed in claim 1 wherein said cationic

polymer is the reaction product between acrylamide and an ethylenically
unsaturated cationic monomer.

_—
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pefTLAPETZ DERRBORN LEFAL The net h@dsa@s3césmiened in cl aivasdl wherei 038381 d 4129 5. og 12
pol yvinyl al cohol has 85.5 to 87% hydrol ysis. dh
clainmed in claim 11 vvherel n said cationic polymer is thmaﬁegﬂr ﬂlﬁs 3

ggt veen an. cHE L t'VE‘K Tﬁ_l a(;”nrngtehod as clainmed in CIEEMUSMJJEBEC 1997

W
sai d epi hal ohly- drjirn is epichlorohydrin and said amne is
sel ected from tlhegyr gy silst}-. - . ing of dinethylam ne,
et hyl enedi amjng an pol yal Hylfene pol yam ne. 15. The
met hod as cl gi ' erein saRB8 cationic polymer is

the reaction oduct between adqryl am de and an ethylenically

_ 6. The method as claimed in claim 5 wherein said ethylenically
unsaturate_d cationic monomer has the form_ula:

Tx Y le R,
CH;=C—C—A —-((I:), N@ Re Xx©
Rs Rs

and
® _
(CH; = CHCH;) s r:a — R X
I
Rs

wherein R, in the above formula represents hydrogen or a lower, C-Cs
alkyl; Rz and R; independently represent hydrogen or hydroxyl; Re, Rs
and R independently represent lower, C-C, alkyl or benzyl; A represents
O or NH; y is 1-5 and X represents chioride or methosulfate.

7.+ The method as claimed in claim 6 wherein said cationic
monomer is selected from the group consisting of diallyldiethylammonium
chioride; diallyldimethylammonium chioride; acrylbyloxyethyltrimethyl-
ammonium chioride; méthacryloyioxyethyltrimetﬁylammonium chloride;
methacrylamidopropyltrimethylammonium chioride; acrylamidopropyitri-
methylammonium chloride; acryloyloxyethy!trimethylammonium methosul-
fate; methacryloyloxyethyltrimethylammonium methosulfate; acryloyloxy-
ethyldiethylmethylammonium chioride; methacryloyloxyethyldiethyl-
methylammonium chloride; methacryloyloxyethyldiethylmethylammonium
chloride; and methacryloyloxysthyldiethylmethylammeonium chloride.

O
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unscg{jﬁr "FEER TEERPBNY c=%fbnonmer . 215 953 8538 161997The- 31 Q4,85 4.0 p. e,
claimed in claim 15 wherein said ethyleni- cally unsaturateg d

cati oni ¢ nordorrer-tras ‘the forpul a: .[err
wherein RL in : bove form)t’a re{ores]ents hydr ogen or aMMC?y 055 39

al kyl ; R2 and
and R6 i ndepe

ot c- 3 el Ryl or benAREAUS A0 1997

Oor NH y is{1-]5 8nd X repr nts chloride or nmethosul fate.

17. The net hdgd{as

nicl;aim 16 wherein said cationic

nmononer is selle om t he qrqup consistpdg of diallyldiethylamoni um

chl ori de; di alll
anmoni um chl-om4

di met hyl'a iymchloride; acryl oyl oxyethyltrinethyl-
- | axyet hyl tri met hyl ammoni um chl ori de;

8. The method as claimed in claim 1 wherein said cationic
polymer is selected from the group consisting of polyamine and
polyethyleneimine.

9. The method as clalmed in claim 1 wherein said organic
contaminants are stickies deposits.

10. The methods as claimed in ¢laim 1 wherein said organic
contaminants are pitch deposits.

11. A methed for inhibiting the deposition of organic contami-

nants from pulp on the surfaces of papermaking machinery and equip-

ment in pulp and papermaking systems comprising spraying onto said
surfaces from 0.5 parts to about 150 parts per million parts pulp of a
composition comprising a polyvinyl alcohol having 50 to 100% hydrolysis
and a molecular weight from about 15,000 to about 125,000, a high
molecular weight gelatin having a molecular weight of about 100,000 to
about 250,000, and a cationic polymer, wherein the ratio of polyvinyl
alcohol to gelatin is about 9:1 weightAweight percent and the ratio of high
molecular weight gelatin to cationic polymer is about 1:1 weight/weight
percent.

12. The methed as claimed in claim 11 wherein said polyvinyt
alcohol has 85.5 to 87% hydrolysis.

13.  The method as claimed in claim 11 wherein said cationic
polymer is the reaction product between an epihalohydrin and an amine.
-~
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14. The method as claimed in claim 13 wherein said epihalohy-
drin is epichlorohydrin and said amine is selected from the group consist-
ing of _dimethyiamine, ethylenediamine and a polyalkylene polyamine.

15. The method as claimed in claim 11 wherein said cationic
polymer is the reaction product between acrylamide and an ethylenically
unsaturated cationic monomer. |

16. The method as claimed in claim 15 wherein said ethyleni-
cally unsaturated cationic monomer has the formula:

o e
CHy = C—C — A— ( c), l@ R x©
Pg R. |

and
: ® 5
(CH: = CHCHz) 2 T—- Rs X
Rs

wherein R, in the above formula represents hydrogen or a lower, C;-Cs

‘ alkyl; Rz and Ry independently represent hydrogen or hydroxyl; Rs, Rs
and R; independently represent iower, C«-Ca alkyl or benzyl; A represents
O or NH; y is 1-5 and X represents chioride or methosulfate.

17.  The method as claimed in claim 16 wherein said cationic
monomer is selected from the group consisting of diallyldiethylammonium
chloride; diallyldimethylammonium chloride; acryloyloxyethyitrimethyl-
ammonium chloride; methacwloyloxyethyhrlmethylammomum chloride;
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fromthe group consisting of the wire, press felts, and press rolls.

22.* A conposition conprising a synergistic mxture of ( I9\77 I r9
al cohol havy o hydrol ysis and a nol ecuhas | a{% g'?gg?
fr om about MCEMENToSHEE? 0, (b) a high mol ecul ar !Rte égé.l Wk
havi ng a noj] e bout 100,000 to about 250,000, and (c) a
cationic poty he{weight ratio of (a);(b) is about 8:1 to about

20:1 and thg ) {is fromabout 10:1 to about O0.2: 1.
27 he corrposiﬁéon as claimed in claim22 wherein

sai d pol y-ﬁ/ k

methaczylamidopropyltriméthylammonium chloride; acrylamidopropyitri-
methylammonium chloride; acryloyloxyethyltrimethylammonium methosul-
fate; methacryloy!oxyethy[trimethylarrimonium methosuifate; acryloyloxy-
ethyldisthylmethylammonium chloride; methacryloyloxyethyldiethyl-
methylammonium chloﬁde; methacryloyloxyethyldiethylmethylammonium
chioride; and methacryloyloxyethyldiethylmethylammonium chloride.

18. The method as claimed in ¢laim 11 wherein said cationic
polymer is selected from the group consisting of polyamine and
polyethyleneimine.

19. The method as claimed in claim 11 wherein said organic
contaminants are stickies deposits.

20. The method as claimed in claim 11 whersin said organic
contaminants are pitch deposits.

21.  The method as claimed in claim 11 wherein said surfaces
are selected from the group consisting of the wire, press felts, and press

rolls.

22. A composition comprising a synergistic mixture of (a) a
polyvinyl alcohol having from 50 to 100% hydrolysis and a molecular
weight ranging from about 15,000 to about 125,000, (b) a high molecular
weight gelatin having a molecuiar weight of about 100,000 to about
250,000, and (c) a cationic polymer, wherein the weight ratio of (a).(b) is
about 8:1 to about 20:1 and the ratio of (b):(c) is from about 10:1 to about

0.2:1. :
R
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conp05|t|on as clainmed in claim22 wherein said cat-
polymer is the reaction product between an eplhalohydﬁﬂﬁTﬁjs

am ne. 254~Lhe. conposi tion as cl ai gé%éﬁi%
wherein said epi { _ bydrin i s epichl oroh;/mﬁl’s i*d n“,sg7

Is selected fromjt consi sting of dinethylam ne,

et hyl enedi am ne gnd pol yam ne.

26. The conposi.tijon ¢l aim22 wherein said

cationic polyner |is pfjoduct tween acryl am de and an
ethylenically unge urated catlonlc nNONOME 27. The
conposition as cI ™rTe ; 64 wher ei n sai d ' et hyl enical ly
unsaturated cationic nnnoner has the formula: [err] and

23. The composition as claimed in claim 22 wherein said poly-
vinyl alcohol has 85.5 to 87% hydrolysis.

24. The composition as claimed in claim 22 wherein said cat-
~, ionic polymer is the reaction product between an epnhalohydrm and an
amine. '

25. The composition as claimed in claim 24 wherein said epi-
halohydrin is epichlorohydrin and said amine is selected from the group
consnstmg of dimethylamine, ethylenadlamme and a polyalkylene
polyamine.

26. The composition as claimed in claim 22 Whefein said
cationic polymer is the reaction product between acrylamide and an
ethylenically unsaturated cationic monomer.

27. The composition as claimed in claim 26 wherein said
ethylenically unsaturated cationic monomer has the formula:

1121 ?‘ Tz
CH:=C—C—A—(C|:),—_I|\l©—-R5 x©
" Rs Re
and .
® e
(CHz = CHCHy) 2 llq-R, X
Rs

e
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Cl-C3 al kyl ; R?2 and R3 independently represent hydrogen or hydroxy sz RE - 1371

and R6 |ndependently represent | ower, Cl1-C3 al kyl or ben r

or NH, y is 1-5 #q 8 l: il ori de or met hosulfab%‘.m qp?%ﬁ“i?‘é?
conposi tion as cl p\iHg SHEE erein said cat- ion

sel ected fromthel g oup T di al Iyl di et hyl - arm@% }5 QEC‘
di al I 'yl di met hyl al o “a ryl oyl oxyethyl - trimethyl ammoni um

chl ori de; nethacr et el hyl ammnl um chlori de;

met hacryl am dopr g et '
propyl tri met hyl a4
met hosul f at e; net hacr yroyroxyethy=r i met hyl anmoni um net hosul f at e;

acryl oyl oxyet hyl di et hyl net hyl ammoni um chl ori de; net hacryl oyl oxyet hyl -
di et hyl met hyl ammoni um chl ori de; nethacryl oyl oxyet hyl di et hyl et hyl - ammoni um

chioride; and JRl AR¢RYiRYhES5EVE YO AhGIRTbPE NS AJERIYEN r a lower, C1-Cs
. alky!; Rz and Rs independently represent hydrogen or hydroxyl; Ry, Rs
and R; independently represent lower, C4-C; alkyl or benzyl; A represents
. Oor NH; y is 1-5 and X represents chioride or.methosulfate.

28. The composition as claimed in claim 27 wherein said cat-
ionic monomer is selected from the group consisting of diallyldiethyl-
ammonium chloride; diallyldimethylammonium chloride: acryloyloxyethyl-
trimethylammonium chloride; methacryloyloxyethyltrimethylammonium
chloride; methacrylamidopropyltrimethylammonium chloride; acrylamido-

l propyltrimethylammonium chioride; acryloyloxyethyltrihwethylammonium
methosulfate; methacryloyloxyethyltrimethylammonium methosulfate; '
acryloyloxyethyldiethylmethylammeonium chloride; methacryloyloxyethyl-

diethylmethylammonium chloride; methacryloyloxyethyldiethylmethy!-

/ ammonium chloride; and methacryloyloxyethyldiethylmethylammonium

chloride.

'29.  The composition as claimed in claim 22 wherein said
cationic polymer is selected from the group consisting of polyamine and
polyethyleneimine.

[
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cationic polyner is selected fromthe group consisting of pol yaf nd
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