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RESUMEN
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requential addiion of high and low molecular weight flocculating agente to 2n aqueouns dizpercion of filler particles followed by
chizaging of the resuliant filler Jocs 1o ihe decired pariiclz cizz reculiing in chear resistaut Gller flocs with & defined and controllable
size distribution.
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CONTROLLARLE FILLER PREFLOCULATION USING A DUAL PO )LYMI-_'R SYSTEM
TECHNICAL FIELD

This invention relates 63 the preflocculation of filler: used n papermaking, particntarly,
the production of shear resistant fller floce with 2 Jefined and comirollabde size distribwtion at
high filler £nlids is disclosed,

BACEGROUND OF THE INVENTION

Incrzasing the filler conient in printing and writing papers is of greai intevest for
impraving product quality as wall as reducing raw material and enargy costs, However, the
subztimntion of callulese fikers with fillers lile calcium cavbonais and clay reduces the strangih of
the finishzd sheat. Another problem when the filler content is incraased is an increased difficulty
of mainiaining an even dizivibution of {llers across the three-dimensional sheet siructure. An
approach to reducs thess negative affzct: of ncreasing fller content 13 o preflod culaie fillers
prior to their addition 1o the wet end approach gysiem of the papzsr machine.

The term preflocculation meanz the modifcation of Gller parﬁ clez int gglembmtea

through treatment with coagulants and/or flocculaats. The Aocculation treatmeni and shear
forces of the process dzieming the size Jiskibution and ctability of the facs prior to addilion to
the paper stock. The chemical environment and ligh fnid shear rates present in meadem high-
gpeed papermaking require filler floes o be atable and shear resistant. The floe size diziribution
pravided by a preflocculaiicn treatment should minimize the reduciion of sheel sivength with
increased fllar content, minimize the loss of aptical efficiency from the fillar particles, and
mininize negative impacts on sheet vniformity and printability. Furthenmore, the entire avstem
must ke economically feasible.

Thereforz, the combinadon of Tigh shear stakdlity and sharp partiele zize disiritmtion is
vital to the success of filler prefllocculation tchnology. Howevar, filler flacs formed by a low
inolecular weight coasulant alone, nchiding coinmonly used starch, tend ta have z relatively
small particle gize that breaks down under the high shear forees of a paper machinz, Fillar flocs
formed by a single high moleular weight Ooceutant tend (o have a broad particle sizs
distributicn that is difficuli &2 control, and the particle size Jizhibwidon gets worss at higher filler
galidz lovels, primarily dus to the poo mixing of visecus floceulant solution o the sy,

Accordingly, there i3 an onzoing need for improved prefloceulation technologies.




10

25

30

WO 2009/036271 PCT/US2008/076167

SUMMARY OF THE INVENTION

This invention iz a method of prejaring a stable dispersion of floccalated filler particles
having a specific particle size distrbution for wss jn papermaking processes comprising )
providing an aqueous Jisperzion of filler particles; b) adding a first Nacculating agent (o the
disperzion in an amannt sufficient to mix uniformly in e dispersion without causing olglll.ﬁk ani
Oocculation of the fller pariicles; ¢ adding a second flaceulating agend io the disperaion in an
araouit sufficient oo indtiale floceulation of the {iller pariicles in the preeencs of the frst
flaceunlating ageat; and d) opiianally shearing the Jocculziad dispersion io provide a Jispersion
of filler flocs having the desived particle size

Thiz invention is also a method of making paper products fror pulp comghising forming
an aqueons cellulosic papsynakiog furmdsh, adding an aquecuz dispersion of {iller flacs rrepared
ag dezcribed herein o the furnizh, draining (he fumish (o form a shzet and diying he shaet, The
steps of fmning the papameking forrdsh, draining and diying may be catizd cut i any
conventionzl manner generally known to thase skilled in the art.

This invertion is aleo a papar product incorporating the filler flocs praparsd as described

herein.

The preflocculation process of thia invendion inireduces a viscous flosculant solnticn, ing
an aquenue filler shury having a high salids content without causing significant flocenlation by
contvolling surface chargz of the filler parficles. Thiz allawe e viscous flacculant soluticn to be
distributed avenly thronghout the high solids slurry. The second comporent, which is nuch less
visgous than the flocculant saluiion, 13 introduced to the syziem o form stable fller focs, This

gecond component iz 3 podymer with bvwar molesnlar weight and opposite charge compared o
the flocculant. Optienally, a microparticls can be added as 2 third component éo provide
sdditional flecculation and raorow the (oe gisz disaibation. The foc size distibution is
controlled by applying extremely high shzar for a sufficient ansant of tme to deradz the flae

3 to the Jesired value, After this timg, the shear raie ic lowerad and the floe size is maintained.

N significant reflozenlation occurs.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a typical MCL time resolution profils recorded by Lasentes™ S400
FERM. Atpoint ong, the Frai floceulaiing ageni is tatreduced it the slurry and the MCL
increases then guickly decreases undar 300 rpn: mixing speed, indicating that the Aller flocs are
nert stable under the shear, At poini two, the second floccalatiog sgent is introduced, and the
MCL also increases then decreases slighily vader 300 ypm miting, At point three, a
micreparticls iz miroduced aind the MCL incrzages shagply then reaches a plateau, indicating that
the filler flocs are stabdz under 500 rpm mivigg, Onee the shear i raised w 1500 rpm, MCL

starts to decrease.
DETAILED DESCRIPITION OF THE INVENTION

The fillers vaaful in this invention are well known and conmercially available. They
typically would inclads any inorganic or organic parficls or pigment used o increase the opacity
or brightnezzs, r=dnee the porosity, or reduce the cost of the paper ar paperboard sheet
Reprezzntative fllers include caleium carbenate, kaolin clay, @ale, iitaninm dioxide, aloniin
tuilyydrate, bartum ulfate, magnesium hydrodide, and the likz, Calciom carbvonate inclndes
ground caleivm carbonate (GCC) in a dry or digparsed zlurry form, chalk, precipitated calcium
carbonate (PCC) of any morpholagy, and precipitated caleium carbonate in a diaperzed sluery
form. The dispsraed stoery formas of GCC or PCC are typically produced va

2

ing polyaciylic acid

polymer disperzants or sodium polrphosphate Jisperzaniz. Each of these disperaants imparts a
significant antonic chage o the caleium carbonate pariicles. Kaolin’ clay shamies may alzo be
dispersed vaing polyacrylic acid palymers or sadinm paol ,*pho.:phatu.

In an embadiment, the Gllare are selected from calcivm carbonats and kaolin clay and
combinations thereof,

In an embadimend, the fillerz are z2lecied from precipiiated calcium carbonate, ground
caleium carborate and kaclin clay, and mictires thearaof,

The dret Foccutating agent i preferably i cationic pelymeric flecculant when used with
cationically charged Gllers and anionic when used with ardonically charged fillers. However, it
can bs anionis, nonionic, owitieriaic, or anphotenic & long as it will miv uniformly tuto a high
salids slurry without cansing significant floceulation.

Az vied herain, “without causing sardficant ﬂ- wenlation” means no Aucculation of the

filler in the pressnce of the firet Jocculating ageni or the framation of flacs which are smaller
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tham those pradac:d upon addition of the second Aocenlating agent and unstable under conditions
of woderate shear. Moderats shear 12 Jefined 28 the ehear provided by miving a 300 nd sample
in a 600 ml heaker nzing an IFZA RE16 sticiing wmeaior at 300 rpm with o 5 cm diamaier, four-
bladed, rbing impzller. This shear should be similar to that present in the approach system of a
modern paper machine.

Saitavle flocculanis generally have molecular weighis in excess of 1,000,000 and ofien in
excess of 5,000,000,

The polymenc floceulant iz typically prepared by vinyl addition polymerication of ons or

mare cationic, apicnic or nonionic monomers, by copolymerization of one or more cationic

moneracrs with one or nore nonionic monomers, by copolymaization of ong or mors caticnic
monomers with one or more anionic monomers and optionally one or mors nonionic monoemsrs
to produce an amphoteric polymer or by polymarization of one or mors switterionic monomers
and ¢ptionally one or more nonicnic monomerz (o form a zwitterionic polymer. One ar mare
mwittzrionic monomers and opticnally one or mare noanionic monomers may also be
copolymerized with one or mors anionic or cafionle monmers to impart cationic or anionic
chavgs {0 the zwitierionic polymar. Suitable flocculants generally have a charg: contant of less
than 80 mole percent and often less than 40 mole percent.

While caticade polymer focculaniz may be formed using cationic moncinss, it is alaa
possible o react certain winionic vinyl additdon polymers to produce cationically chargsd
polymers. Polymers of thig type includs those prepared through the reaction of polyacrylamida
with dimethylaaing and famaldehyds o produce 4 Mannich derivative.

Similarly, while anionic polymer focculants may be formed using anionic monoimers, it
i3 alzo possible to modify certain pondowie vinyl addition polyrmzsrs 0 form aaiouically charged
polymers. Polymars of thiz typs include, for excaagple, those prepared by the hydradysis of
polyacrylamide.

The flocaulant may be praparad in the zolid form, a3 an agazous solution, as a water-in-
oil emulsiv, or az a digpereion in water. Pepressatative caticnic podymers include copolymers
and terpolymzrs of (meih)acrylamide with dimzihylaminosdyl methacrylaie (DMAEM),
dimethylaminoe l']1y1 acrylate (DMALA), diethylaminoeiyy! aciviat: (DEAEA),
dicthylaminosihy] methaciylaie (DEAEM) or their quatenauy aramonium Fanes made with
dinpethyl sulfate, methyl chloride or bensyl chlovide, Repregeniaiive anionic polymers include

copolymers of acrylamide with sodivm acrylate and/or 2-acrylamida 2-methylprapans sulfonic
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acid (AMPS) ar an acrylamide homopadymer il bas been hydrolyzad to convert a portion of the
acrylamide groups to acrylic acid.

In an embodiment, the floccalants have & RSV of at least 2 JL/z,

In an embadivent, the focenlants bave & RSV of at least 10 dL/g.

In an embodiment, fhe flocculants kave a RSV of at least 15 dLf .

Az uzed herein, “RSV” siands for reduced specific viscosity. Within a series of polymer
homologs which are substaniially linear and well solvatsd, “reduced spezific vicoosity (RSV)”
measursments for dilute polymer solutions ave an indication of polymer chain lagih and averags
maolecular weight acoeording io Faul 1. Flory, in “Frinciplss of Polymer Chenistiy™, Cornell
University Press, Tthaca, WY, 1952, Chapter VIL “Daiermdnation of Molecular Weaighis™, po.
266-316. The RSV is measured ai a given palymer concentration and xmperaiue and caloulated
as follows:

RSV = [(n/o)-1)/e whers v = vizcosity of polymier aolution, 1), = viscoaity of aalvent at the same
temparature and ¢ = eonceniyation of polymer in solution.

The wnits of concsntration "e" are (gramsa/100 ml or g/d=ciliter). Therefore, the waits of
FSV are dl/g. Unlezs otheiwise zpecified, o 1.0 molar sodinm nitrats solution iz uzed for
meazuring BSV. The polyier concenivation in thie solvent iz 0,045 /L. The RSV is measured
at 30°C, The vizeosities 1) and 1, are meazured using a Cannon Ukbelohds semi-micro dilution
vizcomeater, sizs 75. The viscornetezr i3 monnied in a perfzcily vertical pozition in a conziant
temperature bath adjuztzd o 30 2 0,02°C, The typical error inberent in the caleuluion of RSV
for the polymers described hizrein is aboui 0.2 dL/z. Whian two polymer homaloga within a

ceries have similar BSV’s that is an indication that tluy have similar molecular weights.

As discussed above, the first flocculating agent 1s added in m amowit sufficient to mix
uniformly in the dizpersion without causing significant foceulation of the Gller pariicles, Inan
endbodinent, the first flocculating ageni dose i3 batween 0.2 and 6.0 Tion of Aller treatzd. Inan
embwdiment, the flecculant doze 17 betwesn 0.4 and 2.0 [/ton of filler iveated. For purposez of
this invention, “T/icn” iz a wait of dogage that means pounds of setive polymer (soagulant or
flecenlant) per 2,000 pounds of filler.

The second flocculating agzent can be any matsrial fhat can irdfiate the Mocewlation of
filler in the prezence of the Arat flocculating azznt. In an embadiment, the seonnd flacculating
agent ig selected from microparticles, coagulants, palymers having a lower wolecular weight thau
the firat flocculating azent and mixturss thereaf

Suitable microparticles include siliceons matsrials and polymeric microparticles,

Representative silicesns materials include silica hased parvticles, silica nuicragels, eolloidal silica,

5




10

15

20

25

30

WO 2009/036271 PCT/US2008/076167

silica solg, zilica gels, polysilicates, cationic silica, alnminnzilicates, polyalwminozilicates,
borazilicates, polyborasilinates, meslites, end aynthetic o 51 naturally y ceonrring swelling clays. The
swelling clays may be bentonite, hectorite, samactite, monimorilloniie, nontronite, saponitz,
sauconits, monmite, sitapnlgite, and sepiolite,

Polymeric microparticlas useful in this invention hclude anionie, cationic, or anphoteric
arganic microparticlss.  These microparticles fypically have limitad solubility in water, may be

croselinked, and have an unswidlen particle size of leas than 750 nm.

Anionic ergenic micropatticles include thore deseribed in US 6,524,439 and made by
hydrolyzing acrylamide polymer microparticles or by polymerizing anionic menomers as
(meth)acrylic acid and its salts, 2-acrylamidia-2-methylppopane sulforaie, sulfoethyl-
(meth)acrylate, vinyl: ulforde acid, styrene sulfnic acid, malsis or other dibasic acids or their
galte or mixtuwse thereaf. Thezs anionic munmners may also be copolymerized with nonicnic
monomers such as (methacrylamide, N-allylaerrdamides, N N-diallylacrylamides, methyl
(meth)acrylais, acrylonitrile, N-vinyl meitiylacetamide, N-vinyl meiliyl formamide, vinyl acetats,
N-vinyl pyrrolidonsz, and mixtures thereof.

Cationic orgenic microparticles include thosz desoribed in US 6,524,429 and made by

polymerizing such monomers as diallyldiallglammaenivin halidss,
acryloxyalkylrimethylammoninm chlorids, (meth)serylates of diallylaminoalkyl componnds,
and salis and guaternaries theveof and, moncmers o NH-dialkylamineallyl(me)acrylamides,
(meth)acrylamidopropylimethylammoniom chloride and the acid or quaternary salis of N,N-
dimethylaminosthylaciylate and the lile. Thess cationic monotaers may alas be copolyinerized
with nonionic monomers such az (meth)acrylamide, N-alkylacrylanidss, NN~
dialkylacrylamides, mathy] (meth)acrylate, acryloniinilz, N-viny]l meihylasetzinide, N-vinyl
methyl formamids, vinyl acetate, N-vinyl pynolidone, and miziurzs thereof.

Amphoteric organic microparticlez are mads by polymerizing corabinations of at least
one of the andvnic monomers Hsted above, at least one of tha cationic monomers listed ahove,
and, optionally, at least one of the nonionis nnomers listed above.

Polymerization of he monomers in an organic microparticls iypically is done in the
prezence of a polyfunctional crosslinking agent. Thesz crozslinkdng agenis arz dagrribed in TS
6,524,429 az having at leact tvio doubls bonds, & double bond and a rzactive group, or twa
reactive groups. Examples of these agents are N N-methylenebis(mzth)acrylamide,
polyethyleneglyeol difmeth)acrylate, N-vinyl acrylamide, divinylbenzens, triallylamnmicninm
galtz, N-methylallylaciylamide glycidyl (methiacrylate, acrolein, methylolzerylamide,
dialdehydes like glyoaxal, diepoxy compounds, and spichlorsliydrin.

6
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In an embodiment, the microparticle dogs is between 0.5 and $ M/iom of fller teatad. In
an embadimant, the microparticle dose iz between 1.0 and 4.0 Ib/on of fller treaied.

Suitable coagulants generally have Iawer molecular weizht than focculants and have a
high density of cationic charge groups. The coagulents uszful in this inventicm are well known
and conmercially available. They may be inorganic or ergande. Reprezentative inorganic
coagulants include alum, sodinm alominatz, polyaluainum chlerides or FACs (which also may
be under the names alundnum chlorolydroside, aluminum hydvoride chloride, and
polyaluminum hydroxychileside), sulfated polyalomiram chlerides, polyaluminum siliza aulfate,
feiric sulfate, fearric chlownide, and the like and Blends heraof,

Many organic coagulanis ae formad by condznsation polymerization. Examples of
polymers of this type includs epichlorohydrin-dimeiylamine (EPI-DMA) copolymers, and EPI-
DMA copolymers croaslinkad with aramonia,

Additicaal coagulants includs polymers of ethyleane dickloride and ammonia, or ethylens

dichioride and dimethylamine, with ar witheut dhe addidon of ammenia, condensefion polymers
Y s 2

of multifenctional aminez such as diethylenetiaming, tetraethylenepeniamine,

hexamethylenediamine and the like with ethylenedichlorids or polyfunctional acids like adipic
acid and polymers mide by sordensation reactions such as melaniine fonnaldalyde resins,

Additional coagulants include cationically charged vinyl: addition polymers such as
pedymers, copolyiners, and texpolymerz of (meth)acrylamide, diallyl-N,M-disubctiiuted
armmaoniur halide, dimethylaninosthy] methacrylate and i quaternary ammeoniam sals,
dimethyTarainaethy] corylate zad ifs quatemnary ammenimm salis,
methacrylamidapropyltrimethylammonium chizrids, diallylmethyl(beta-
propionamide)ammonivm clloride, (beta-methacryleyloxyetliyDicimethy] animoniu
methylanlfatz, quaternized polyvingllactam, vinylamine, and acrylamide or methacrylamide that
has bezn reacted to prodnce the Manmich or quaternary Mannich Jerivaiives. Suiiable guatsmmary
ammeonium salts may be produced using methyl chlorids, dimetly] sulfate, or benzyl chloride.
The terpolymers may includz andonic monomers such az acrylic acid or 2-zerylamido 2-
ethylpropans sulfonic acid os long as the averall charge on the polymer is cationic. The
mnlecular weights of these polymers, both vinyl addidon and condensation, vange from ag Low as
seviral Tnmdred to a3 high as caveral million. Prefezably, the molerular weight range should be
from 20,000 to 1,000,000,

Other polymears usefal az the szcrad focenlaling agent includes cationie, anionie, or
amphoteric polymars whose chemisiry is Jeseribed above as a floccalant. The distinction

between these polymers and flocculaats is primarily molecular weighi. The second flocculaiing

7
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agent wuat be of low molecular weight su that its solution can be mixed readily into a high solids
filler glmvy. In an embodinent, the second Oucenlating azent kas an RSV of lezs than 5 dL/g.

additional second flaceulating agenis. In an emabodiment, one or more microparticles are added
to the flocculated fller sturry subacgoent to additon of the second flocculaiing agent.

The sscond flocenlaiing agent iz added w the dapersion in un amownt sufficient to injtiate
flocculation of the filler particles i the presence of the ficst flocculating agent, In an
erabodimens, the second floceulating agent dose iz baiween 0.2 and 3.0 IVion of filler reated. In
an embadiment, the secain] compoisat dose is heiwesn 0.5 and 6.0 Ityion of filler treated.

In an embadiment, one or mors dcroparticles may be added o the faceulated dispersion
prior to shearing to provide additional flocculation and/or narrow flie paticle sie distribution,

In an embadiment, the szcond facculating agent and first floccnlating agent are
oppositely chiarged,

In an embadiment, the Arst flocculating agent iz cationic and {he 22cond Ooceulating
agent is anionic.

In an embodimeni, the first flocenlating agent is selesizd fom copolymer: of zerylamids
with dimeihylaminecthyl methzerylate (DMAEM) or dimethylaminoetliyl acrylaie (OMAEA)
and mixtures therenf.

I aiz embodiment, the frat locenlating agent is an acrylamide and dimethylaminoethyl
acrylate (DMAEA) copolymer with & cationds charge sonient of 10-50 mole 0; and an RSV of >
15 di/g.

In an embadiment, ihe second flocculating ageni is eslectsd from the group consiaiing of
partially hydraly=ad acrylamide and copolymers of acrylamide and sodiun: acrylats,

In an entbodiment, the 2ecand Aeceulating szent iz serylanmde-zodium acrylaie

copolymet hiaving ap anionic charge of 5-40 mols percent and a RSV of 0.3-5 d1/3.

In an embodiment, tha first Qocoulating agent is anionic and the second floconlating saent
is cationie,

In an embadiment, the fivst floconlating agani is selected Fum the group consizing of
partially hydrolyzed acrylamide and copolymers of acrylamide and godinm acrylate.

In o embodinnet, the first flocculabing agent 33 a copolymer of acrylamide and zadium
acrylate having an anionic charge of 5-75 mole percent snd an RSV of at least 15 AL/g.

In an smbadiment, ths second flocculating agent is selected from the group consisting of
epichlorchydrin-dimethylamine (CPI-DMA) copolyiers, EPT-DMA. copolymers crosslinked

with ammionia, and homopolymers of diallyl-NN-dizubstiteied amormoniura halides,
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In an embodiment, the zecond floceulating agent 1s a howwapalymer of diallyl dimethyl
ammonium chloride having an RSV of 0.1-2 dL/g.

Dispersicus of fller flocs accordiag to thiz inveniion are prepaved prior (o their addition
to the papermaking fornish. This can be done ina batech-wize or continuous fashion. The filler
concentration in these slurries is typically less than 20% by maze. It is more typically between 5
and 65% by mass.

A batch procezz can consist of 3 largs mixing tank with an overhead, propeller mixer.
The filler slurgy ic charzed o the miz tanky, and the desired amouat of first flocculating agent is
fed o the slurry under continuous mixing. The slurry and floceulant are micced for a6 amcunt of
time aufficiant o distibuie the frat flocculsting agent unifornily trougliout the system, typically
far about 10 to 60 seconds, depending on the miving enerzy uzed. The desired amount of second
flovculating agent is then added whils stirring at 2 mizing speed sulficieni (o break down the
fillzr flocs with inerzzzing miving dme fypically from several szeonds to zeveral iniuuies,
depending on the mixing energy vsed. Optionally, & micropacticle iz addzd as a ihivd component
to cawse raflocculation and naree the floc sdize disiibution. When the appropriate sizz
distribution of the filler flacs i3 Whitained, the mixing speed is lowered to a level at which the
flocs are stabls, This baich of flocculated fller iz then iransferced o a larger mixing tank with
sufficient mixing to keep the filler flocs uniformly suspended in the dizpersion. The focculated
filley iz pauigrsd froms thiz miving tank inks the papeaaaking furnish.

In a continuons process the deaired amount of frst Aocoenlaiing agent is pumped into the
pips containing the filler and mixad with an in-tne static raxer, i7necszzary, A length of pipe or
a mixing vescel anfficiant (o permit adequate mixing of filler and faceulmt may be includ=d
prior o the injection of the appropriate sancound of szeond flovzalating agent. The second
flocenlating azent iz than pampéd into the pipe confaining the Aller. Opiionally, a microparticle
13 added a3 a third component to canze refloceulation amd varrow the floc dize Jdistdbution. High
speed mixing is then required 6o obtain the desired aizs distribution of the filler flucs. Adjusting

gither the shear rate of the mixing devies or the mixing time can conteol the Aoc size distdbuton.

A comtinnons proceas would lend itself 1o the vse of an adjuatable shear vate in & fized volume
device. Oue such device iz deacribad in TIS Patent 4,790,984, Thiz device iz an adjustable speed
cemtrifugal pump that, when operated ai a back pressure excesding itz shot off pressure, works as
@ mechanical shearing device with no pumping capacity. Qiher suitable shearing dsvices include
anozzle with m adjostable pressure drop, a twbine-type enwlzification device, or ao adjustable

spead, high intensity mixer in a fized volume vessel, Aftee shoartag, ihe occalaizd Gller slurry

i§ fed directly into the papermaking finnish.
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In boih the batch and continous proceazes Jegoribed above, the use of 2 Alier or serzen to
remnove aversize filler flocs can be used. This sliminates potential waching ronnability and paper
quality problema resulting from the inclusion of large filler flocs in the paper or board.

In an embodiment, ihe m=dian pariicle size of the fillar flocs is atleast 10 pn. In an
citlidiment, the median particle size of the filler flocs is between 10 and 100 pm, Inza
embodiment, the median paiticle gize of the Aller Sacs is betwaen 10 and 70 pum.

The foregoing may be better vnderztond by veforonce to the following Examples, which

are presented for purposes of illuatration and are not intendad (o limit the scope of the invention.

Examples 1-7

. The filler used for each sxample is sither undizpersed or dizperszd, scalenohedral
precipitated cadcium cacbonate (PCC) (availalds as Albacar HO froi Specizliy Minerals Tne.,
Reilidelem, PA USA). When undispersed PCC iz nzed, the dry prodact is diluted to 1076 solids
uzing tap water. Whea disperssd PCC iy used, it i3 obhtained a3 a 404 solids zlurry and i3 diluted
1o 10% solids vsing tap water, The gize distribution of the PCC 13 measwed at three ascond
intervals during flocenlation using 2 Lazeniee® $400 FERM (Fosused Beam Reflectance
Measwemenf) probe, mapoefaciored by Lacantzs, Rediond, WA, A description of the thacry
behind the operation oF the FEEM can be found in Preikzchas, F. FL and Preikschat, E.,
“Apparatus and method for purticle analysiz,” Ul S, Paient 4,371,251, The mean chord length
(MCL) of the POC flocs 12 vsed a5 an overall messure of the exient of flocculaiion. The laser
probe iz inseried in a 600 mL beaker containing 300 ml of the 10% PCC slurry. The solution is
stitved vzing an OZA RE1L6 stiring motor at $00 mpm for a1 least 30 seconds poor to the addition
of flocculating agents.

The firzt flocenlabing agent is added slvwly over the coures of 20 seconds 9 60 seconds
wzing & syrings, When a second flocculating agent is used, it is added in o similar manner & the
firet flocoulating azant afier waiting 10 ceconds for the fivst loceulating agent to mix. Finally,
when a micropariicle iz addsd, it i3 tn & simdlae mamer 1o he Ooccelaiing agends after waiting 10
seconds for the szeond flocculating ageni io mix. Flocculams are diluted @ a comeznivadion of
(1.3%5 based on solids, coagulants ars diluted to a concentration of 0.7% based on zolids, atarch is
dituied fo a concentration of 595 bazed oa 2olids, and wicroparticles are dilnted to & conceniation
of N1.5%% based ou solids pricr 9 vse, A typical MCL time resolution profils is chown in Fig. 1.

For every fller flocculation experiment, the maximum MCL after addition of the
flocculating agent is 1ecorded and listed in Table I The mainmm MCL indicates the sxtent of

flocenlation. The shury is then stimed ot 1500 ypin for £ minuies 1o bz3t the stability of the Aller
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flocs under kigh shear comditions, The MCL values at 4 minuies and 8 minutes are recorded and
listed in Tablzs I and TV, respectively.

The particls size distibution of the Aller flaes iz also characterized by leser light
scattaring uging the Mazicrzizer Miva fon Malvera Insimunznis Ltd., Sonthbarough, MA TUSA.
The analysiz is condected using a polydisperse madel and presentation 4PAD. This presentation
assumes & .60 refractive 1ndex of the filler and a refiactve index of 1.33 for water as the
continuous phase. The quality of the distribution is indicated by the volmne-weizht=d medizn
floe size, D(V,0.5), the span of the distribution, and ihe uniformity of the disiribution. The span
and yniformity are defined as:

D(I/ 0.9)- D ,0.1)
D(¥,0.5)

span

SV .05)-Db)
D ,0.5)% ¥,

uniformity =

"Here Div, (1.1}, D(v,0.5) and D(v, 0.9) are definzd as the diameters that are equal or larzer then
10%, £0¢g and 90%6 by volums of filler pariicles, respectively. V; and D are ithe volume fraction
and diameter of particles in zize group 1. Smaller span and uniformity values findicate a more
unifiorm particls size distritution that is generally belisved i have beiter performance in
papenuaking, These charactzristics of Aller focs &t maxinum MCL, 4 mavates and © madrmies
under 1500 rpm shear are listed in Tables 10, 111 and IV for cach ciample. The PCC typs,

flocculating agents, and dosez of floconlating agants vsed in ¢ach zxample are listed in Table L

Exaraple §

Thiz experimant demonstrates the fxasibility of veing o contiaucns proces: to flocculate
the PCC slurry. A baich of 13 liters of 1094 3olids wndisperaed PCC (available as Albacar O
from Specialiyy Minerale Inc., Baihlcham, PA TISA) in iap water 13 puaiped using @ cenivifugal
purmp af 7.6 L/min into a five gallon bucket. A 1.0 Tv/ioin active dose of 1°5 flocculant A solution
15 fed inta the POC shnry at the cenirifugal punyp inlei using & progreszive cavity pump. The
PCC i then fed into a static mixer together with 1.0 Ihv/ton active dose of a 245 solids solution of
coagulant A. The size distitution of the filler flocs iz measured vaing fhe Masisrzizer Micro and
reported in Table TN 300 1L of the vesultant shiny is stirred in a baakor at 1500 gun for 3
minaies in he sams manmer as in Fxamplaz 1-7. The characievstizz of ihe Aller focs al 4

minnies md J wadnutes ave lsted in Tablez T and TV, respecively.

11
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Example 9

The filler slurry and experirasmlal procedoge ars the sone 2z in Erample 2, except hat
coagulant A if fed into the cenirifugal pemp and Joceulant A 15 £2d it the staiic mixer. The

size characteriztics of the filler flocs are listed in Tables I TIT and TV.

12
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PCC type, flocculating agent descriptions, and Aocculating agent doses L

Polyimer 1 Polymer 2 Microparticls
PCC Dose Dase Dose
Ex Type Mame (Ity/ton) Waime (b/iom) | e | (Ib/tom)
1| Undizgpersed | Stalok 400 20 None None
2 | Undispersed | Flaceulant A, 1 Coagulant A I Mone
3 | Undispeised | Coagulant A 1 Flocoulant A I None
4 | Undispersed | Flocculant B 1 Coagulant B 3 B 2
5 | Undispersed | Coazulant B 2 Flocculant B 1 B 2
6 | Digperaed | Flocoulant A 1.5 Coagolant A 4 None
7 | Dispersed | Coagunlant A ] Flacovlant A 1.5 None
| % [ Und isperzed | Flocenlant A 1 Coagulant A 1 None
9 | Undispersed | Coaznlant A 1 Flocenlant A 1 None

Stalol: 400

Cationic starch available fiom Taie & Lyls, Decatur, IL USA

Flocculant A,

Anionic zodinm acrylate-acrylataile copolymer flocculant with an RSV of

about 32 dL/z and a charge conieni of 29 male %6 available from Malzo Ca,

Naperville, I USA.

Flacculint B

Cationic acrylamide-dimethylaminoedyl mefhacrylate-metliyl chloride

quaternary £alt copolymer flocenlant with an RSV of abont 25 dL/z and a

charge conteni

oL
of

0 mols #5 available from Naleo Co., Naperville, IL. USA.

Coagnlant A

Catiowic poly(diallyldime iyl mmonivm chioridz) coagulant with an RSV of

shont 0.7 AL/ z available from Nalco Cia., Haperville, IL TISA.

Ceoagulant §

Anionic sodimn acylate-acrylainide copolyiner with an BSV of about 1.8

dl/g and a chargs contzni of & mole ") available from Maleo Co., Naperville,

IL USA.

Microparticls B

Apdonic colloidal borasilicats micraparticle available from Haleo Co.,
Naperville, IL USA. ‘

13
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Chavacterigics of filler flocs at madmum MCL or 0 min under 1500 tpm shear.

Example | MCL (um) {Div,0. 13 (urn|Tev,0n.5) (emDov, 09 (un)| - Span | Unitormity
1 12.52 10.42 23.07 4043 1.56 .49
2 16.21 13.4% 2208 05,92 260 0.53
3 3013 5394 130.a% 228923 1.24 0.41
4 18.32 19.4da 43,91 20,56 1.63 0.51
5 3n.61 67.2 147.73 240.04 117 0.30
6 34.30 33.21 20504 1.49 43

— ]
o

' —
e

P

7 +3.63 3417 25,68 240.03 l.od4 .52
2 NA 244 52,17 125.47 1. (.52

)

NA

132.79

-

D
-

e

Lo

Table 1L

Characteristics of filler flocs after 4 rainutes wndar 1500 rprn shear,

Examplz | MCL (uim} (Dv,0.1) (um) | Dyv,0.5) (g |Div,0.9) (um)| - Span | Uniformity
| 7.46 4.76 y.51 17.39 1.33 041
2 1321 11.29 27.26 91.7% 205 0.2
) 16.13 13.25 4273 142,37 REUM 0.2
4 13.56 14.91 2846 £1.463 1.29 0.4
S 17.66 21.38 8.08 1433 2.09 0.65
6 14,77 15.77 33.62 35.29 1.935 0.6
7 21.26 12.8% 4500 197,46 4.10 1.24
& NA 1441 3353 76.29 1.71 .53
9 NA 208 428,454 152,89 298 0.93

14
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Table IV. Characteristics of Oller flocs after ?. minuies nadar 1500 rpra shear,

Exampls | MCL (qum)y |Twv,0.1 (o | Dev 0.3y (o [Dv,0.9) (pm)|  Span | Uniformicy
1 7.02 4.01 §.03 15 1.27 0.43
2 12.43 837 2047 48,67 1.96 0.67
3 13 940 28592 1103 349 1.06
4 12.88 12,48 2348 42.36 1.27 043
5 15.30 15.64 4l.1e [06.73 22 2.7
6 12.06 1047 23.85 RS 1.77 0.62
7 17.42 9.2 30.37 176 5.49 1.53
3 NA 267 30.94 03.93 1.73 0.53
9 NA 6.56 34,82 116.3 ils 0.99

As shown ip Takles TE-IV, filler flacs foomed in Example 1, where only cationie starch is

used, are uot shear stable, On the other hand, Aller ﬂors formad By multiple polymers exhibii

enhanced shear stability, 23 Jemonsirated in Examples 2 to 9. Examples 2, 4, 6 and 8 show filler

-

flocs prepared according t» this inveniion and Examples 3, 5, 7 and 9 show filley flacs prapared

uging existing methods. The fller flaca prepared according to the invention generally have
narrower particle size disoibutions affer being sheared down (as shown by the smaller valones of

apan and unifonmity in Tables 1T and IV) comparad with ihose formed by sxisting methads.

Example 10
The purpose of this evaugple s to evaluade the ¢ifecis of differeni sizes of PCC flocs on

the physical properties of handshesis, The PCC samples are obiained nsing the procedure
described in Example 2, sxcept ihat the POC selids level i3 2%, Four samples of preflocenlatzd
filler flocs (10-4, 10-B, 10-C wnd 10-D) are prepared with Jdifferent particle sizes by shearing at
1500 rpm for diffsrent times. The shesr fimez and reauliing pariicle zizz chacacteristics are listed
in Table V,

Thick: stock with a consistency of 2.5°5 iz prepared from $0°§ hardwood dry lap pulp and
205 reeyeled fibers obtained from American Fiber Resources (AFER) LLC, Faimmont, WV. The
hardwaood is refingd to a freeness of 200 mL Canadian Standard Treenezz (TAPPI Test Method T
227 om-94) in a Vall@y Beater (from Vioith Sulzer, Appleton, W), The thick siock is dilue=d

with tap water to 0.5 consiztency.
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Handsheeis are prepared by miing 630 mb of §.5%; consistency furnish ai $00 rpm in a
Dynamic Drainage Jar with the bottom scrzen covered by a solid sheet of plastic to prevent
drainage. The Dynamic Drainage JTar and mizer are available from Paper Chemistry Consuliing
Laboratory, Inc., Cammel, NY. Miving iz staried and 1 g of ome of the PCC samples is added
afier 15 soconds, followed by o Th/ion (product based) of GC7503 polyaluminum chloride
soluticn (available from Gulbrandsen Technologies, Clinton, 13, USA) at 30 seconds, 1 Ib/ton
(produet based) of o sodinm acrylats-acrylamide copolymer Aacculani with an RSV of about 32
dL/g and a charge content of 29 male °; (available from Maleo Compary, Naperville, IL UU54)
ot 45 aeconds, and 2.5 ion (active) of a barasilicats microparidcle (available from Nalco
Company, Naperville, IL. (7SA) 2t 60 seconds.

Mixing is stopped at 75 seconds and the furndsh i3 wanaferved into the deckle bz of a
Hoble & Wood handsheat mold. The 8% 2™ handsheet is formed by drainagze through a 100
mesh fonuing wire. The handshest is couched from the shest wold wite by placing two blotters
and a metal plate on the wet bandsheet and voll-pressing with six pazzes of 2 25 1b nistal roller.
The forming wire and one blotter ave removed and the handshzet i3 placed hatwesn two new
blotters and the press feli and preasad wt 50 psig weing 2 voll press. All of the blotters are
removed and the handshest is Jried for o0 seconds (top side facing the dryer surface) uaing a
rotary drum disr sof 21 220°T, The aversge basis weisht of a handsheet is §4 g/m’. The
handsheet mold, ol prezs, and mtary deam dryer are available from Adivondacl: Machine
Company, Quesnzbury, MY, Five replicate handcheets are produced for each PCC saple tested.

The finished handshezis are ztored overnight at TAPPL standard eondidons of 30%%
relative humidity and 23 °C. For cach sheet, the basis weizht iz deiennined using TAFPI Test

Method T 110 om-92, dhe ast conicni i3 determained using TAPPI Test Methad T 211 om-23,

brightness i3 detzimined nging IS0 Test Method 2470G:1099, and cpasity 15 determined vsing ISO
Teut Method 2471:1953,  Sheei formation, a measure of Lasis welght waifornity, is dsiermined

using a Kajaani® Pormaation Avalyzer from Matao Aviemaidon, Helsinki, FI. The reanlts from
these measurements are listed in Takle VI, The teneils strengih of (be sheets 15 measured using
TAPPI Test Method T 494 em-01, Scoti Bond 13 measvred nsing TAPPI Test Method T 569 pm-
00, :and =-directional fensile stenglh (ZDT) iz meazured using TAPPI Test Method T 341 om-$9,

These rezulte are Hsted in Table VI,
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Table V. Filler flo: zize charactenistics for camples 10-A through 10-E. The 10-E sampla i3

an untreated PCC slurry.

Shear

Time D{v, 1) | Tv,0.5) | Dy, 0.9)

Example| () ' MCL (pmy) (pm) () (i) Span | Unifonnity
10-A | 210 70.4 in4 $3.6 131.2 1.2 0.55
16-B | 330 403 292 (20 129.1 1.6 0.49
10-C | 450 o4 RAS 431 7.4 1.4 044
10-I | 1500 2.8 12.8 258 6.5 1.3 0.39

10-E NA 9.24 (.64 1.34 323 1.7 0.66

5 Tahle VI, The optical properties of shests with diffecsnt size filler flocs.

PCC from |Baais weight Azh content Opacity at | Brishinese | Formation

v
2]

Ex. Mo. (zfm*) () |e0g/m® L ISOY| (%0 180 Index

10-A 42 15.0 899 7.8 S7.0
10-B 233 13.3 9.1 7.8 933
10-C 54,8 144 £9.6 7.9 94.3
10-I R3.5 13.9 LR 37.8 102.6
19-E 230 14.5 9225 a7.6 101.2
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Table VII.  Mechanical strength properiies of sheets with different size filler flocs.

Mechanical Steength Improvement (25

PCC from| ZDT [Scott Bond|Tenstle Indexyy  TEA Scott |Tensile
Ex. No. | (kPa) (p3i) (N'm/z)  [(Mem/ern™| ZDT | Bond | Index | TEA

10-A 7332 22603 2.9 2.4 14 20 as 44
10-B | 7007 254% L7 2.2 10 a2 2.3 20
1042 6730 2172 230 25 4.8 AY 2.9 36
10-D |6s1d| 2196 | A5 23 37 il 7.0 20

~J
<
¥t}
—
(el
<
=
o)
<

IN-E |eddy | (790

As showrin Table V, the sizz of the fillzr floes dacreases as the time vadzr 1500 rpm
shear ncrzases, demonsivating the fzasibility of cc-‘nlIc-lling the size of filler flocs by the time
ureder high shear. Handsheets prepared fom each of e four preflocenlated fillers (10-A through
10-D) and thz untreated filler (10-E) have roughly cquivalent ash ¢ontents and basie weight, as
listed in Tablz VI, Tncreazing the floe size doss not hut brizhinezs, but decreases the famation
ond opacity of e sheets slightly. The mechanical strength of the shesis, a3 mansnred by -
dirsctional tengile sirength, Scati Bond, tengils index, and tenailz enzrgy abopiion (TEA)
increasss significantly with increasing filler floc size. Thiz is shown in Table VIL In gzneral,
hizher median PCC floc siz= leads o noreazed sheet strength. Tropractios, the slight lozs of
opacity could be compensatad for by increazing the PCC content of the sheet at constant to
improved sheet strength,

It shoulid he waderstomd that varions changess and modificaiions & the prezently praferred
embodiments described hergin will be apparent to those skillad in the art. Such changes and
modificationz can be wade without departing from the spivit and scope of the preseat subject
matter and withous diminizhing its iniended advantages. Tt is therzfons intendsd that such

changes and wodifications b coverad by the appended claims.
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CLAIMS

1. A methad of preparing a stable disperzion of floceulazd filler pariicles having a specific

particle size distribution for use in papermaking processes comprising

a) providing an sgueous dispersion of fifler particles;
) adding a first flocculating agent to the dispersion in an amwunt zufficient io mix

uniformly in the Jispersion without causing significant focculation of the filler

particles;
c) adding a second floconlating agent to the disparsion in an anawt sufficieat io

injtiate floccnlation of the filler particles in the prasence of ithe Arsi flocculating
agent; and
d) optionally, shearing the Aocenlated Jdisperaion to provide a dispecsion of filler

flocs having the desired particle size.

2, The method of claim | wherein the first flocculaiing agent i5 selected from ihe list
conaizting oft cationic polymers, anionis polymers, nonionic polymers, swiiterionic polymers,
ampheteric polyraers, an agent with en RSV of ai Izagi 3 dL/g, an agent with an RSV of at least
10 dL/g, an agent with the zams iendc charge as the fller particles, caleium carbonate, kaolin,
copolyiers of acrylamide with dimeihylaminostliyl acrylais, copolymers of dmetlylamino:iyl
methacrylate, acrylandde-dimethylaminesthy! acrylaie copolymer having a cationic charge of 10-

50 mole percent and a RSV of at leagt 15 dL/z, and mixres ihereot,

3. The method of claim 1 whersin the sscond Hacculating agent is selecied ficna the group
consigting of microparticles, coazulants and catianie, anionic, nondonie, Zwitierionic and
amphoteric polymers having a lower 1'n-:~1c-(:‘ulau' wiight than ihe frai flocculating agent, 4n qgent

having an opposite chargs of the first flocculating ageut, and mizivrea thereof.

4. The method of claim 1 wherein thz firet flocculating agent 2 cationdc and the second

flacanlating agent is anionic.

S, The method of claim 1 wherein the second focaulating agent is eclected from the group
conzisting of partially hydiolyzed acrylamids, copalyraers of acrylamide snd aodinm aciylate,
and acrylaraide-godivm acrylate copolymer having an anionic charge of 5-40 mole percent xud a

RSV of 0.3-5 dL/g,

19
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6. The method of elaim 1 whersin the second floccwlaiing agent is selected from the group
consisting of microparticles, coagulants and cationic, anioinic, nonionie, Zwitterionic and
amphoteric polymers having 4 lower molecular weight than the firzt flocculating agent, and
miztures thereof, and wherein the ascond flocculaiing agent and thz first flocenlating agent are
cppositely charzed, and whersin ihe fivst flacculating agent has a RSV o at least 10 dL/g, and
wherain the filler is selected from calcium carbonate and kaolin clay znd wherein the fiva

flocculating agent is antonic and the szcond flacculating azent iz cati

7. The methad of claim 6 wherzin the fivst flocculating agent is aelected from the group

consisting of partially hydrolyzed acrylaraide and eopolymers of acrylamide and sodium acrylate.

8. The methe] of claim 7 wherein ths first flocoulating agent is a copolyimner of acrylamide
and sodium acrylaie having an anionic charge of 5-75 made percent and an RSV of at least 15
dL/g.

9, The methad of claita 7 wherein the second Joceulating agent i3 selectsd fiom the group
cansisting of epicllorhydrin-dimethylamine (EPI-DMA) copolymers, EPI-DMA copalymers

crosslinked with animonis, snd homopolymers of diallyl-NN-disubetiuted ammonium halidzs.

10, The methad of claim @ whearein the second docculating agent iz a homopolymer of diallyl

dimethyl ammoninia clloride having an SV of0,1-2 dL/g,

11.  The method of elaiim 9 whersin the fller is seleciad from the group consizting of
precipitated caleivm carbomats, ground caleinm carbonats, Laolin clay, an ilem having the 2ame

icnic chargs az ths firat floceulativg agent, and mixtures thersof,

12, The method of claim 11 wherein the fiter flocs have a medizi particls size of 10-70 pm.

13, Thewmethod of alaina 1 e comprizing adding oue or more microparticles io the

floeculated daparsion afier addition of the second Joceulaling agent.

20
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14. A methad of making paper producis from pulp compaising forming an aquecus cellulozic
papermaking furnish, adding an aguecus dispersion of filler flocs preparad according to the

methad of elaini 1 4 the fumish, draining the fornizh 65 form a sheat and diying the sheet.

15. A papear product prepared according o the mnethod of claim 14,
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PREFLOCULACION DE RELLENO CONTROLABLE AL USAR UN SISTEMA DE

POLIMERO DUAL

CAMPO DE LA INVENCION
Esta invencidén se vefiere a la prefloculacién de

n de papel, particularmente,

ANTECEDENTES DE LA INVENCION
El incremento del contenido de relleno en los papeles de

impresidn y escritura es de mayor inter - 1la
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calidad del productoe asi come para reducir los costos de

las fibras de celulosa con rellenos tipo carbonato de calcio

htmedo de la méquina de papel.
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loculacidén y las fuerzas de corte del proceso determinan la

distribucidén del tamaiio y estabilidad de los £léculos previo

a la adicién a la reserva de papel. El ambiente gquimico y las
relaciones de corte de fluideo altas presentes en la
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La distribucidén de tamafio del fléculo proporcionada por un

tecnologia de pre

léoculos de relleno formados por un
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altas de una maguina de papel. L
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ormados por un f£floculante de peso molecular alto sencillo
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relleno nds altos, primeramente debido a la pobre mez

tecnologias de prefloculacidn.

Esta invencidén es un método para preparar una dispersidn

segundo agente floculante a la dispersidn en una cantidad

suficiente para iniciar la floculacidén de las particulas de

floculada para
proporcionar una dispersidén de los fléculos de relleno gue

nen el t

]

mafio de particula deseado.

Qy

ti

(]

v)



10

15

20

Esta invencidn es también un método para hacer productos
de papsl de la pulpa que comprende formar un suministro de
fabricacidn de  papel celuldsico acuosao, agregar una
dispersidn acuosa de los fléculos de relleno preparados como
se describ: en la presente al suninistro, drenar el
suministro para formar una hoja y secar la hoja. Las etapas

secar pueden llevarse a cabo en cualguier manera convencional

generalmente conocida por aguellos de experiencia en  la
técnica.
Esta dinvencidn es también un producto de papel Jue

incorpora los f£ldculos de relleno preparados como se describe

El proceso de prefloculacidén de esta invencidn introduce
una solucidn de floculante viscoso en una mezcla sspesa de
relleno acuosa gue tiene un contenido de sdlidos alto sin
causar floculacién importante al contrelar la carga de la
superificie de las particulas de relleno. Esto permite gque la

solucién del floculanie viscoso se distribuya uniformemente a

componente, gue es mucho menos viscoso gue la  soluciédn
floculante, se introduce al sistema para formar

rellenc estables. Este segundo componente es un p

Lost}
[s})
=
lw
[._A AN
Q
[
I_J
3]

s}
o
(0
[N
(T
a1

O
-
v

O
)
F
w
0]



10

=
w

25

como  un  tercer componente para proporcionar  floculacién

adicional y restringir la distribucidn de tamafic del f£léculo.

tienpo para Jdegradar el tamafio del f£léculo al valor deseado.

Despuds de este tiesmpo, la relacidn de corte se reduce y el

importante.

BREVE DESCRIPCION DE LAS FIGURAS

La Figura 1 muestra un perfil de resclucidn de tiempo

|_1.

MCL tipico registrado por Lasentec® 5400 FBREM. En el primer

fléculos de relleno no son estables bajo el cor

segundo punto, el segundo agente floculante se introduce, vy
el MCL también incrementadoe se disminuye entonces ligeramente
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DESCRIPCION DETALLADA DE LA INVENCION

Los rellenos Utiles en esta invencidn son bien conocidos
y estédn comercialmente disponibles. Tipicamente incluirdn
cualquier particula o pigmento inorgdnico u orgédnico usado
cara incrementar la opacidad o brillantez, reducir la
borosidad, o reducir el costo del papel o la hoja de cartdn.
Los rellenos representativas incluyen carbonato de calcio,

espesa seca o dispersada, yeso carbonato de calcio
precipitade (PCC, por sus siglas en inglés) de cualguier
norifclogia, y carbonato de calcio precipitado en una forma de
mezcla espesa  dispersada. Las formas Jde mezcla  espesa
dispersadas de GCC o PCC se producen tipicamente usando

de polifosfato de sodio. Cada uno de estos dispersantes

En una modalida los rellenos se  seleccionan  de
carbonatce de calcio y arcilla de caclin y combinaciones de

los mismos.



—
(@]

)
(]

25

En una modalidad, los  rellenos s& se

ipitado, carbonato de calcio molido vy

floculante polimérico catidnico cuando se usa con rellenos
7 anidnicos cuando  se  usa con
rellenos anidénicamente . cargados. Sin embargo, puede  ser
anidénico, no anidnico, zZwiteridnico, o am

ormemence en la mezcla espesa de

importante” significa sin floculacidén del relleno en  la
presencia del primer agente floculante o la formacidén de los

las condicicones de corte moderado, El1 corte moderado se

Los floculantes adecuades generalmente tienen pesos

noleculares de mas de 1,000,000 y frecuentemente de mis de

5,000,000.
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y de vinilo de uno o méds mondmneros

catiénicos, anidénicos o no anidénicos, por la copolimerizacidn

iénicos, por la copolimerizacidn de uno o mas mnondmeros

més mondmeros anidnicos y opcicnalmente uno © mads mMondmeros
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opciconalmente uno o mas mondmeros no idnicos pueden tambiér

catidnicos para impartir carga catidénica o anidnica al

formaldehido para producir un dervivado de Mannich.
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una solucién acucsa, como una enulsidn de agua en aceite, o
come  una dispersién en agua Los polimeros catidnicos
representativos incluyen los copolimeros y terpolimeros de
(met)acrilamida con metacrilato de dimetilaminoetilo (DMAEM),
acrilato de dimetilaminoetilo (DMAEA) , acrilato de
dietilaminoetilo (DEAEA), metacrilato de dietilaminoetilo
(DEAEM) o sus formas de ancnico cuaternario hechas coinn sulfato
de dimetilo, clorxuro de metilo o cloruro de bencilo. Los

de acrilamida con acrilato de sodio y/o Acido 2-acrilamido 2-
netilpropano sulfdénico (AMPS) o un homopolimero de acrilamida
gque se hidroliza para convertir una porcidn de los grupos de

acrilamida al Acido acrilico.

En una modalidad, los floculantes tienen un RSV de al
menos 3 dL/g.

En una modalidad, los floculantes tienen un RSV de al

menos 10 dL/g.
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En una modalidad, los floculantes tienen un REV de al

menos 15 dL/g.

homdlogos de polimeros gue son sustancialm lineales vy
bien solvatados, las mediciones de “wviscosidad especifica

indicacién de la longitud de la cadena del polimesro y peso

266-316. Bl RSV s& mide &n a una concentracidn de polimsro vy
ura dada y se calculan comno sigue:

RSV = [(n/1e)-1]1/c donde 1n = viscosidad de la solucidn
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temperatura y ¢ = concentracidn del polimerc en la solucidn.

g/decilitrc). Por lo tanto, las unidades de REV son dL/g. A
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menos de Jue se especi
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nitrato de sodio de 1.0 molar se usa para medir 21 RSV.

concentracidén del polimerc en este solvente es 0.045 g/dL. EL

un viscémetro de dilucidén semi-micreo Cannon Ubbelohds, de
Tamadic 5. El viscdmetro se monta en  una posicidn
perfectamente vertical en un bafic de temperatura constante
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“1bh/ton” es una unidad de dosis que significa las libras en

peso del polimero active (coagulante o floculante) por 2,000

I_n

El segundc agsnte £loculants  puede 32r  cualguier
material que puede iniciar la floculacién del relleno en la

sequndo agente f£loculante se selecciona de microparticulas,

coagulantes, polin
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a aquel del primer agente floculante y las mezclas de los
mismos.
Las microparticulas adecuadas incluyen materiales de

silice y microparticulas poliméricas. Los materiales siliceos
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ticulas lhasadas en  silice,

e silice, silice coloidal, soles de silice, geles
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solubilidad limitada en ¢l agua, pueden reticulavse y tienen
un tamafio de particula no expandida de mencs de 750 nm.

.
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Las microparticulas organicas anidénicas incluyen

&) sus sales =) nezclas de los mismos. Estos mondmeros
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acrilonitrileo, metilacetamida de N-vinilo, metil formamida de
N-vinilo, acetato de vinilo, pirrveolidona de N-vinilo, vy
mezclas de los mismos.

Las nicroparticulas organicas catidnicas incluyen
aquellas descritas en la E.U.A. 6,524,439 y se hacen por
polimerizar mondmneros tales aluliile} los haluros de
dialildialguilamoniaco, cloruro de

sales cuaternarias de N,N-dimetilaminoceiilacrilato %
similares. Estos rnondmeros catidnicos pueden También
copolimerizarse con mondmeros no  anidnicos  taless como
(met)acrilamidsa, N-alquilacrilamidas N, N-

Las microparticulas organicas anfotéricas se hacen por

polimerizar combinaciones de al menos uno de 1los nmondmeros
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La polimerizacidén de los mondmeros en una microparticula
orgédnica tipicamsnte se da en la wvrezsncia ds un agentes de
reticuladoe polifuncional. Estos agentes de reticulado se
describen an la E.U.A 6,524,439 tenizndo al menos Jdos enlace

reactivoes. Los ejemnplos de e&stos agentes son N, N-

metilenbis (met)acrilamida, polietilen

acrilamida de N-vinilo, divinilbencenac, sales de
trialilamoniaco, (met)acrilato de N-metilalilacrilanida

En una modalidad, la dosis de la microparticula esté

tratado. En una modalidad, la dosis de la microparticula esta

entre 0.45 y 1.81 kg/ton (1.0 y 4.0 1b/ton) del relleno

Lo cagulantes adecuados generalmente tienen un pesc
nolecular mas bajo que los floculantes y tienen una densidad
alta de grupos de carga catidnica. Los coagulantes Uitiles en
esta invencidn son bien cidos y estén comerclalmente
disponibles. Estos pueden ser inorgdnicos u orgdnicos. Los
coagulantes incorgédnicos representativos incluyen lunbr

aluminate de sodio, <loruro de polialuminio o PACs  (que

i

también pueden estar bhajo los nombres de clorohidrdxido de
aluninic, cloruro de hidrédxido de alumini vy hidroxicloruro
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de polialuminio), cloruvro de polialuminio sulfatado, sulfato
de polialunin de silice, sulfato férrico, cloruro f£férrico,
y similares y mezclas de los mismos.

Muchos coagulantes Organicos se forman por la

polimerizacidén de condenzacidén. Los sjemplos des los polimeros

Los coagulantes adicionales incluyen polimeros de
dicloruroe de etileno y amoniaco, o dicloruro de etileno y

condensacidén de las aminas multifuncionales tales cono
dietilenotriamina, tetractilenopentamnina, hexametilenodiamina
y similares con diclorurce de etileno o acidoe polifuncional
tipo Acido adipico y los polimercs hechos por las reacciones

de condensacién tales como las resinas de formaldehido de

Los coagulantes adicionales incluyen polimesros de
adicidén de wvinilo atidnicamente cargados tales omo  los
polimeros, copolimeros, vy terpolimeros de  (met)acrilamida,
halure de aminio dialil-N,N-disustituide, metacrilato de
dimetilaminoetilo vy sSus sales de amoniaco cuaternarias,
acrilato de dimetilaminoetile vy sus sales de amoniaca
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metilsulfato de (beta-metacrileoiloxietil)trimetil amoniaco

______ -ty

polivinillactama cuaternizada, vinilamina, 7 acrilamida o
metacrilamida ¢gue se  hacen reacclonar para producir el

Mannich o los derivados de Mannich cuaternarios. Las sales de

amoniaco cuaternarias adecuadas pueden producirse  usando
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sulfénico a lo largo de la carga general en el polinero Jgue

n como condensacidén de vinileo, estidn en el interval

desde tan poco como varios clentos hasta tanto como varios

feriblemen

SR8

millones. Pre

una modalidad, el segundoe agente floculante tiens un RSV de
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floculante puede usarse solo o éen
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del segundo agente floculante
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floculante. modalidad, la dosis

floculante 0.09 v 3.62 kg/taon

del nna modalidad, la

iy

entre 0.22 y 2.72

kg/ton
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primer agente floculanie se cargan opuestamente.
En una modalidad, el primer agent

(DMAEA) y mezclas de los mismos.

es
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En una modalidad, el segundo agente floculante se

selacciona del grupo Jque consiste de acrilamida parcialmeante

hidrolizada y copolineros de acrilamida y acrilato de sodio.
En una modalidad, el seqgundo agente floculante s el

copolimero de acrilamida-acrilatoe de sodioc gue tiene una

carga anidnmica de 5-40 por ciento mol y un RSV de 0.3-5 dL/g.
En una modalidad, =]l primer agente floculante es

En una modalidad, el primer agente floculante se
selecciona del grupco que consiste de acrilamida parcialmente
hidrolizada yv copolimeros de acrilamida y acrilato de sodio.

En una modalidad, el primer agente floculante es un
copolimerc de acrilamida y acrilato de sodio gue tiene una
carga anidnica de 5-75 por ciento mol y un RSV de al menos 15

Q.
=
~
Q

En una modalidad, el segundo agente floculante se
selecciona del grupo Jgue consiste de copolimeros de

En una modalidad, el segundo agente £f£loculante es un

homopolimero de cloruro de dialguil dimetil anonilaco que

W
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Las dispersicones de fldculos de relleno de acuerdo a

esta invencidén se preparan previo a su adicidn al suministro
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del tamafic apropiado de los
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la velocidad de mezclado es inferior a un nivel en el cual

luegoe se transfiere a un tangque de mezclado grande con

sidn. El rellenct

ormemente suspendidos en la  dispe

floculado se bombea de este tangue de mnezclado en el

agente ifloculante se bombea en la tuberia gue contiene el

relleno y se nmezcla con un mezclador estético en linea, si es

segundo agente
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ne el rellenc. Opcionalmente, una microparticula se

N
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agrega como un tercer componente para causar la refloculac

reguiere vslocidad de mezclado alta entoncss para obtencsr la

ce ajustable en un dispositive de volumen fijo. Uno de
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velocidad ajustable que, cuando se opera en una presidn de
e de suministro,

) de cor

de bombeo. Otros dispositivos de corte adecuados incluyen una
boguilla con un dispositive de emulsificacidn tipo turbina,
de caida de presién ajustable, o un mezclador de  alta

intensidad, de velocidad ajustable, en un rvecipiente de

Z

ijo. Después del corte, la mezcla espesa de relleno

En los procesos tanto de lote como continuoe descritos
arrikba, el uso de un filtro o tamiz para remover los f£léculos

de rellenc demasiado grandes puede usarse. Esto elimina la

fléculos de relleno es al mencs 10 pm. Er

entre 10 v 100 pm. En una nodalidad, el tamafico de particula

-
=
D
),
.
(e
O,
(]
,__l
)
n
=h
l_l
Q‘
@]
[
l_l
iy
n
o
(g
=
T
K_l
l_l
(T
o
i)
[xd
in
ct
[
(D
it
cr
=
D

n 10 y 70 pm.

<
L

|._J.

Lo anterior pueds entendesirse mejor por la refareanc

a a

los siguientes Ejemplos, Jue se presentan para propdsitos de

rabaja como un dispositivo de corte mecadnico sin capacidad

G\
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invencién.

Ejemplos 1-7

El relleno usado para cada ejemplo es carbonato de
calcio precipitade escalenchedral (PCC, por sus siglas en
inglés), ya sea dispersado o no dispersado, (disponible IO
Albacar HO de Specialty Minevals Inc., Bsthlehem, PA EUA).

Cuanda el PCC no dispersado se usa, =1 producto seco se

diluye a 10% de sdlidos usande agua del grifo. Cuando el PCC

dispersado se usa, se obtiene como una nmezcla cespesa de 40%
de sdédlidos y se diluye hasta 10% de sdlidos usando agua del
grifo. La distribucidén de tamafic del PCC se mwmide en
intervalos de tres segundos durante la floculacidn usando una
sonda Lasentec® S400 FBERM (Focused Beam Reflectance
Measurement), fabricada por Lasentec, Redmnond, WA. Una
descripcidn de la tecria detrds de la operacidn del FBRM
pueds encontrarss en Preilkschait, F. . and Preilkschat, E.,
“Apparatcus and method for particle analysis”, patente de

de la floculacidén. La sonda lassr 3e inserta an un vaso de
precipitados de 600 ml que contiense 300 ml de la mezcla

espesa PCC al 10%. La solucidn se agita usando un motor de

NZ
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previo a la adicidn de los agentes £loculantes.

Cuando un segundoe agente floculante se usa, se agrega &n una

Finalmente, cuando una microparticula se agrega, en  una

manera similar a los agentes floculantes después de esperar

Los floculantes se diluyen a una concentracidén de 0.3% con

base en los sélidos, los coagulantes se diluyen a una

resolucidn de tienmpo MCL tipico se muestra en la Figura 1.

Para cada experimento de floculacidén de relleno, el MCL

a 1500 rpm durante 8 minutos para probar la estabilidad de
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sibucidéing de  tamado Jde  la
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fléculos de relleno también se caracteriza por la dispersidn
de luz léser usandoe el Masterzizer Micro de Malvern

~

conduce usande un modelo polidispers
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Esta presentacidn asume un indice de refraccidén 1.60 del

Uniformidad = X v; | D (v, 0.5) - D; |

En 1 presente D(v, 0.1), D(v,0.5) y D(v, 0.9) se
definen como los didmetros que son iguales o mayores gue 10%,
50% y 90% en volumen de las particulas de relleno,
respectivamnente. Vi y Di son la fraccidn Jde volumen y el
didmetro de las pavticulas en el tamafio dsl grupo i. Valores
de extensién y uniformidad mwas peguedos indican una

A
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distribucidén de tamafico de particula més uniforme gue se cree
generalmente dque tiene mejor desempefio en la fabricacidén de

MCL méximo, 4 minutos y 8 minutos bajo 150 rpm de corte se

enlistan en las Tabl IT, IT y IV para cada ejemplo, El tipc
PCC, los agen floculantes, v dosis de los agentes
floculantes usados en cada ejemplo se enlistan en la Tabkla I.

de 18 litros de PCC no dispersados sé&lidos al 10% (disponible
come Albacar HO Jde Specialty Minerals Inc., PBethlshem, PA

de floculante A al 1% se alimenta en la mezcla espesa PCC en

una entrada de la bomba centrifuga usando una hkomba de

cavidad progresiva. El1 PCC luego se alimenta en un mezclador
estatico Junto con una dosis acitiva de 0.45 kg/ton (1.0
1b/ton) de una solucidn de sdlidos al 2% del coagulante A. La

distribucidn de tamafico de los fldéculos de relleno se mide

<
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como en 1los Ejemplos 1-7. Las caracteristicas de los fléculos
de relleno en 4 minutos y 8 minutos se enlistan en las Tablas
IIT y IV, respectivamente.
Ejemplo 9
La mezcla espesa  de  relleno y el  procedimiento
experimental son los mismos como en el Ejenplo 3, sxcepto Jque
=l coagulante A se alimenta en la bomba centrifuga y el
floculante A se alimenta en el mnezclador estatico. Las
caracteristicas de tamafic de los f£ldculos de relleno se
enlistan en las Tablas II, III y IV.
Talhla I. Descripcicnes del agente floculante, Tipo PCC, y las
dosis de agente floculante para los ejenplos 1 hasta 9
Ej Polimero 1 Polimero 2 Micro
particula
Tipo PCC Nombre Dosis | Nombre Dosis | Nombre Dosis
(1b/ (1b/ (1lb/
ton) ton) ton)
1 No dispersado | Stalok 400 20 Ninguno Ninguno
2 No dispersado | Floculante A 1 Coagulante A 1 Ninguno
3 No dispersadoe | Coagulante A 1 Floculainte A 1 Ninguno
4 No dispersado | Floculante B 1 Coagulante B 3 B 2
5 No dispersado | Coagulante B 3 Floculante B 1 B 2
6 Dispersado Floculante A 1.5 |Coagu18ﬂte A 4 Ninguno
7 Dispersado Coagulante A 1 Floculante A 1. Ninguno
8 No dispersado | Floculante A 1 Coagulante A 1 Ninguno
9 | No dispersado | Coagulante A 1 |Floculante A.| 1 |Ninguno

b
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Almidin catidnico disponible de Tate & Lyle,

Dacetur, IL USA

Floculante A Floculante de copolimero ds acrilatc-acrilamida
de sodio aniédnico conm un RSV de alrededor de 32
dL/g y un contenido de carga de 29% de mol
disponible de Nalco Co., Naperville, IL USA.

Floculante E Floculants de copolimerce de sal cuaternaria de
clorvro de metacrilato-metilo de  acrilamnida-
dimetilaminoetilo catidnico con un R3V de
alrededor de 25 dL/g y un contenido de carga de

20% de mol disponible de Nalco Co., Naperville,

IL USA.

Coagulante A

Coagulante de cloruro de

poli(dialildimetil
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de alrededor de 0.7 dL/g disponible de Nalco

acrilato-acrilamida de
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Takhla II. Caracteristica

maximo o bajo 1500 rpm de corte.

Ejemplo | MCL D D D Extensidn | Uniformidad
(um) (v, 0.1) (v, 0.5) (v, 0.9)
{(pm) (pm) (pm)
> 1 12.52 10.42 23.07 46.48 1.56 0.49
2 16.81 13.48 32.08 98.92 2.66 0.83
3 30.13 53.94 130.68 228.93 1.34 0.41
4 18.52 19.46 43.91 90.86 1.63 0.51
5 38.61 67.2 147.73 240.04 1.17 0.36
6 34.39 53.21 111.48 209.04 1.40 0.43
7 45.63 34.17 125.68 240.63 1.64 0.52
10 8 NA 24.4 58.17 125.47 1.74 0.52
9 NA 29.62 132.79 234.62 1.54 0.46
Tabla III. Caracteristicas de los fléculos de relleno después
de 4 minutos bajo 1500 rpm de corte.
15 Ejemplo | MCL D D D Extensidn Uniformidad
(um) (v, 0.1) | (v, 0.5) | (v, 0.9)
(pm) (pm) (um)
1 7.46 4.76 9.51 17.39 1.33 0.41
2 13.21 11.2 27.26 91.78 2.95 0.92
3 16.13 3.25 2.73 142.37 3.02 0.92
4 13.86 14.91 28.46 51.63 1.29 0.4
20 5 17.66 21.8 58.08 143.31 2.09 0.65
6 14.77 15.77 35.62 85.29 1.95 0.6
7 21.26 12.88 45.00 197.46 4.10 1.24
8 NA 14.91 35.88 76.29 1.71 0.53
9 NA 8.08 8.64 152.89 2.98 0.93
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Tabla IV. Caracteristicas de los fléculos de relleno después
E

de 8 minutos bajo 1500 rpm de corte.
Ejemplo | MCL D D D Extensidn Uniformidad
(pm) (v, 0.1) | (v, 0.5) | (v, 0.9)
(pm) (pm) {(pm)
1 7.02 4.01 8.03 15 1.37 0.43
2 12.43 8.57 20.47 48.67 1.96 0.67
3 13.62 9.46 28.93 110.3 3.49 1.06
4 12.88 12.48 23.48 42.36 1.27 0.45
5 15.30 15.64 41.16 106.73 2.21 0.7
6 2.06 10.47 23.88 52.81 1.77 0.62
7 17.42 9.2 30.37 176 5.49 1.53
8 NA 12.67 30.84 65.95 1.73 0.53
9 NA 6.66 34.82 116.3 3.15 0.99

Como se muestra en la Tablas II-IV

n

rellene formados en el EBEjemplo 1, donde sdlo se usa el
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o

ables al corte. Por otro lado,

cr

. s o .
alnidén catidnico, no son

[l

los fléculos de relleno formados por polimeros mGltiples
exhiben sstakilidad de corts aumentada, comoe se demusstra &n

preparados usando los métodos existentzs. Los £ldoculcos de
relleno preparadoes de acuerdo a la invencidn generalmente
tienen la distribucidén de tamano de particula  reducida

después de que se 1«
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valores mas pequeifios de extensidn uniformidad en las Tablas
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y IV) comparados con aquellos formados por los métodos
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existentes.

Ejemplo 10

- - L

El propésito de
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ejenplo es eva

diferentes tamados de los fléculos PCC en las propiedades

usando el procedimiento descritoe en el Ejemplo 2, sxcepto gue

—

1 nive de los sdlidos PCC es 2%. Cuatro muestras de 1los

m

£léculos de relleno prefloculados (10-A, 10-B, 10-C y 106-D)

se prepararon con diferentes tamafios de particulas al cortar
a 1500 zpm por diferentes itlempos. Los tiempos de corte y las
caracteristicas de tamafio de particula resultante se enlistan
en la Tabla V.

La pasta de papel con una consistencia de 2.5% se

prepara de 80% de pulpa del revestimiento seca de madera dura
ikbiras recicladas de Amarvican Fiker Resources (ATR)
LLC, Fairmont, WV. La madera dura se vvefina hasta una

acilidad de desagie de 300 ml de Facilidad de Desagle de

Estandar Canadiensz (M do de prueka TAPPI T 227 om-9%4) &n
una bhatideora valle (de Veoith Sulzer, Appleton, WI). La pasta
de papel se diluye con agua del grifo hasta 0.5% de

Las hojas de mano se prepararon al mezclar 650 ml de

encia a 800 rpm en un Jjarra de
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drenado dindmica con el tamiz de fondo cubierto por una
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ra prevenir el drenado. La
jarra de drenado dindmica y el mezclador estan disponibles
de Paper Chemistry Consuliing Laboratory, Inc., Carmel, NY.
La mezcla se inicia yv 1 g de una de las muestras PCC se
agregan después de 15 segundos, seguido por 2.72 kg/ton (6
1h/ton) (con hase en el producto) de la solucidén de cloruro
de polialuminic GC7503 (disponible de Gulbrandsen

Technologies, Clinton, NJ, EUA) a 30 segundos, 0.45 kg/ton

(con hase en el producto) de un floculante de

Company, Naperville, IL EUA) a 60 segundos.

El mezclado se detuve a 75 segundos y =1 suministro 3e
transfiere en la caja cubierta de un nelde de hojas des mano
Noble & Wood., Se forma la hoja de mano de 20,22 cm = 20,22
cm (3”7 x 8”) al drenar a través del alambre gus forma la
malla 100. La hoja de mano se coloca en el alambre de molde

de la hoja al colocar dos papeles secantes y una placa de

netal en la hoja de mano hlmeda y presionar el rodillo con
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alambre formado y un peapel secante se removieron y la hoja
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usandao una prensa de rodillo. Todos los papeles secantes se
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El peso base promedio de una hoja de manc es 84 g/m2. El
tambor giratorio estédn disponibles en Adirondack Machine
Queenshury, NY. Cinco replicas de la hoja de mano
se produjeron para cada nmuestra de PCC probada.

noche en condiciones esténdar TAPPI de humedad relativa al

ugsandoe el Métodoe de Prueba TAPPI T 410 om-98, el contenido

de ceniza se determina usando &1 Método ds Prusha TAPPI T

Método de Prueka ISO 2471:1993. La formacidn de la hoja,

una medida de la uniformidad del peso base, se determina

usando un  Analizador de Formacién Kajaani® de Metso

om-01, el Enlace Scott se mide usando el Método de Prueba
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TAPPI T 569 pm-00 vy la fuerza de xtensidén direcciconal = (ZDT
se mide usando =1 método de prusha TAPPI T 541 om-89. Estos
resultados se enlistan en la Tabla VII

Takla V. Caracteristicas del tamaio de £léculo relleno para
las nmuestras 10-A hasta 10-E- Las muestras 10-E =s una mezcla
espesa PCC no tratada
Ejemplo | Tiempo MCL D D D Extensidn | Uniformidad
de (p,m) (Vr (Vl (VI
corte 0.1) 0.5) 0.9)
(s) (pm) (pm) (um)
10-A 210 70.4 30.4 83.6 181.2 1.8 0.55
10-B 330 49.3 29.2 64.0 129.1 1.6 0.49
10-C 450 39.4 22.5 45,1 87.4 1.4 0.44
10-D 1500 29.8 13.8 25.8 46.3 1.3 0.39
10-E NA 9.24 0.64 1.54 3.28 1.7 0.66
Tabla VI. Las propiedades &épticas de las hojas con diferentes
tamafios de los fléculos de relleno.
PCC de Ej Peso base Contenido Opacidad Brillo indice de
No (g/mz) de ceniza | en 60 g/m2 (% ISO) formacién
(%) (% ISO)
10-A 84.3 15.0 89.6 87.8 87.6
10-B 83.8 13.3 89.1 37.8 3.3
10-C 84.6 14.4 89.6 87.9 94.3
10-D 83.5 13.9 89.8 37.8 102.6
10-E 83.0 14.5 92.8 87.6 101.2

07



10

15

20

34

Tabla VII. Propiedades de fu=s

rza mecédnica de las hojas con

diferentes tamadiios de los £ldculos de relleno.

Fuerza mecanica (%) Mejora

PCC ZDT Enlace | indice | TEA ZDT | Enlace | fndice | TEA

de (kPa) Scott de (N.cm Scott de

Ej. (psi) tensién | /cm?) tensién

No. (n.m/g)

10-A 733.2 15.90 82.9 2.6 14 26 3.8 44
kg/cm?
(226.3)

10-B 709.7 17.91 81.7 2.2 10 52 2.3 20
kg/cm?
(254.8)

10-C 675.9 15.26 83.0 2.5 4.8 29 3.9 36
kg/cm?
(217.2)

10-D 681.4 15.43 85.5 2.3 5.7 31 7.0 30
kg/cm?
(219.6)

10-E 644.9 12.58 79.9 1.8 0 0 0 0
kg/cm?
(179.0)

Coma se muestra en la Tabla V, el tamafio de los f£léculos

de relleno disminuye conn el tTiempo bajoe el incremento de

corte de 1500 «rpm, lo gue demuestra la posibilidad de

khajo el corte alto. Las hojas de mano prepearadas de cada uno
de los cuatres rellenos prefloculados (10-A hasta 10-D) y el

g
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Debherd entenderse Jue serdn aparentes diverscs cambios y

icaciones para las modalidades actualmente pre:

sretende qgue tales cambiocs y modificaciones se cubren por las
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REIVINDICACIONES

a) proporcicnar una dispersidén acuosa de particulas de

D
=
,
[
)
;
0
[P]
)]
-

3y

Q.

lispersidn sin causar floculacidén importante de las

proporcionar una dispersidén de los £fléculoes de relleno gque

o,
O
)
[N
]
[
l_l
o
=
.
=
=
(R}
o
m
[On
(@
-
i
(W]
o
=h
]_J
Q
()
[t
I_l
o
5
i
®
n
w
wn
[X]
|_1
m
Q
O
I_J.
O
]
s}
[uR
0l
l_l
Qi
{_J
l_V
wn
cr
)]



=
(]

‘_.\
3

37

calcio, caolin, copolimercs de acrilamida con acrilato de

mol y un RSV de al menos 15 dL/g, y mezclas de los mismos.

3. El método de conformidad con la reivindicacidén 1, en

O
o
{a
Q
O
0
I_V
n
cr
[}
[N
Ul
P
Q
=
O

lne}
o
i}
cr
]_1 N
0
[t
]_J
o
[7]]
a}

(st
[t
]_l
W
o
1
n

e

i
O
I_l
l_V Ay
=
—
(T
=
(]
[0)]

catidnicos, anidénicos, no anidnicos, zwiterionicos V%

anfétericos que tienen un peso molecular infericor a agquel del

donde el primer ag

de acrilamida-acrilato de sodio que tienen una carga anidnica
6. ELl método de conformidad con la relvindicacién 1, en
donde ¢l segundoe agente floculante se selecciona del grupao

que consiste de wmicroparticulas, coagulantes y  polimeros
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nte floculante tiene un RSV de al menos 10 dL/g, y er
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donde el rell
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no se selecciona de carbonate de calcio vy
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rcilla de caclin y en donde el primer agente floculante

N
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nico y el segunde agente floculante es catidnico.

7. El métode de conformidad con la reivindicacidn 6, en

donde el primer agente floculante se selecciona del grupo Jque

hidrolizada y copolimeros
de acrilamida y acrilato de sodio.
8. El método de conformidad con la veivindicacidén 7, er

dende el primer agente fleoculante es un  copolimero de

5-75% de mol y un RSV de al menos 15 dL/g.
9. El método de conformidad con la reivindicacidn 7, en
donde el segundo agente

que consiste de copolimercos de epiclorohidrina-dimetilamnina

homopolimeros de haluros de amoniaco dialil-N,N-

10. El método de conform

donde el segundo agente floculante es un homopolimero de
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cloruro de dialguil dimetil amoniaco que tiene un RSV de 0.1-
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carbonato de calcio precipitado, carbonato de calcio molido,

arcilla de caclin, un articulo gue tiene la misma carga

iénica como el primer agente floculante, y mnezclas de los
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14, Un método para hacer productos de papel de una pulpa

ormar un suministro para la fabricacién de

reivindicacién 1 para el suministro, drenar el suministro

15. Un producto de papel preparado de conformidad. al
E (213 k L
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RESUMEN DE LA INVENCION

Se describe un método para preparar una dispersiédn
estable de particulas de relleno floculadas para uso en los
procesos para la fabricacién de jpapel gue conprende la
adicién secuencial de agentes floculantes de peso molecular
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seguido por el corte de los fldculos de
al tamafio de la particula descada lo que resulta en fldculos
de relleno resistentes &l corte con una distribucidn de

tamafio definida y controlable.

2
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AR I K VAN L AVAR

ATTORNE : ;
30l03), ab?‘io }’u‘umclo (s)/ 1 {we), the undersizned
Al o i

0D fp b L

Domiciliado (s) et / of /
Aazirvidle Jilnsio Joi
v 7

Por el precente nombro a Mauricie Javamilly
Campuzano T.P. 74.555 and/or Paula Sampey
Salazar T.P, 86.190 and / or Patricia Arrazola
Bustillo and/or José¢ Luis Suarez  Parra
domiciliados el Bogokd, Colombia
para que en obedecimicnty a o dispuesto por el
pardgrafo 1% del Articulo 543 del Cadige de
Coraercio, ¢l primero como principal y 1os demas
como suplentes, actien en sn orden, como mis
(nuestros) representantes en todos o aswntos de
propiedad induztvial con  [acultad  para  recibir
notificaciones y notobrar apoderados judiciales y
extrajudicialzs. El pritoer representaute  suplents
reamoplazard al principal en caso de ausencia o
impedimento terporal o definitivo de aquél,

Ademis, confiero (conferimas) poder a los abogados
para obtener la proteceidn de mi (nnestra) propiedad
industrial ¥ contra la competencia decleal, a cuyo
efecto autoriza(amos) a loz dichos apoderados para
aue me (05) reprezenten ante cualesquiera entidades o
personas ejerzan o no jurisdiceion, especialmente
ante las del orden administrativo, contencioso-
adminiztrative y judicial, en odo lo concerniente a
los signientes asuntos: a) Obtencidn de patentes de
invencion, modcloz de wtilidad y disefios industriales;
el regictro Je anarcas  de  fabrica, colsctivas,
defensivas, de servicio, lemas comerciales, nombres
comerciales, encefins, denominaciones de  origen,
nombres de dominio, regiztros canitarios, variedades
vegetales y regisiros de bado tipo ante el ICA
(Instituto Colombiand Agropecuariv); su renovacido,
traspaso, cambio de nombre ¢ domicilio, cancelacién
voluntaria, y ¢l registro de licencias de uso de esos
devechos; 1) Las acciones Jde compatencia desleal,
acciones de infraceiones, protecciim del consumider,
oposiciones, cancelacion adminizirativa o judicial,
mulidad, medidaz cawelares, concesion de licencias,
la tatela, la proteccion de secretos industriales, y en
general 1oz juicion  civiles, penales, acciones
administeativos o contencinso-administrativos
relacionadas con estos derechos; acciones y procesos
Qe Promaovamos 9 s nog promnevan, Y para que en
todos loz asuntos arriba  determinados,  puedan
sustituir este mandato, transigiv, conciliar, admitir los
hechos  dal proceso, desistin, cancelar, recibir,
renunciar y ratificar log actos de agentes oficiosos.

In due compliance with the ters of paragraph 1% of
atticle 842 of the Comercial Code, do hereby
appoint Mauvicio Jaramillo Campuzano T.P,
74.555 and/ov Paula Samper Salazay T.P. 56,190
and / or Patricia Avrazola Bustillo and/or José
Luis Suarez Parry domiciled at Bogotd, Colombia,
the firat as principal and the others as alternates, in
the order of their appointment, az our representatives
for all industrial property matters with faculty to
receiva nufifications and (o appoint attorneys in and
out of the cowrt. The first altemate shall replace the
principal in case of hiz abzence or temporal or
definitive impediment,

In addition, we grant a Power of Altorney to obtain
protection of my (our) industrial property  and
againzt the unfair competitdon, for which purpose 1
(we) authorize (he said atlorneys (o ropresent ma
(us) bLefore any authoritics or persons, with or
without juriadiction, especially (hose administrative,
adhininistrative contentious aud judicial, in all matters
concerning the following: a) Obtainment of patents,
utility models and industrial designs; the registeation
of trademaks, collective, defensive and service
warks, slogans, commercial names, trade emblems,
denominations of origin, domain names, public
health registrations, vegetal vavieties and all kind of
registrations before the ICA (Instituto Colombiano
Agropecuario); its 1enewal, assignment, change of
name of domicile, voluntary caocellation, and the
registiation of licenses of uze of the above rights; b)
Action: of unfair competition protection, to the
constner, oppositions, administrative  wr - Cowt
cancellation,  nullity,  infringement,  custom
procedures, granting of licenses, the action for writ
mandamus, the protection of trade secrete, and in
general the civil, penal and administrative suits
relating o those tights; actions and suits instituted
by me (ug) or against me (us). And (hat in all the
above matiers they may cubstitute this Power of
Aftorney, compromise, vatify acts  dome by
representatives without a power of attorney.

Dado y firmado hoy / Given and signed this
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Country: United States of America
This public document
has been signed by LIANA PODMAN
acting in the capacity of NOTARY PUBLIC, WILL. COUNTY
bears the seal/stamp of STATE OF ILLINOIS
Certified

Springfield, lllinois

| NOVEMBER 7, 2008
by the Secratary of State, State of lllinois
No. SO08KL17115
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SEMALZE AT

On this day alz)z.\gared before me
Michael B. edtarfan , who 1 know

parsonally and whe signed thiz document as representative of the
corporation or company
narned /Vt.’( o Camaaniy . and carlify that T
| have seen the documents that tegall§ prove the following:

1. That the corporation or company was constituted and
exist in  accordance with the laws of
_Dela W'(n‘c’. Ush

2. That the domicile of said corporation ar company is

Nﬂpwwl/&; Uhnois USH

3. That the corporation is developing its carporate or
company activities,

4. That Mr, (Mrs.)

N hied B. Martus is

authorized to grant the present power of attorney

N

K-’%.{’b{«-'

)(ﬂ/}ﬂ:?———»

En el dfa de hoy se presemtd ante mi el Sefior (a)
! : £)
a quien ¢onnzeo

personalmente  y  que  fima  éste docomento  cn
representacion de la compafifa
denominada , Yy certifico que

he revicado log documentos que legalmente prucban 1o
siguiente:

1. Que la compafifa fue constituida y existe Jdz
acuerdo con las leyes de:

2 Que el domicilio de  esta  compafifa  es:

3. Que la compafifa desairolla actualinente su objeto
social,

4, Oue el Seiien(a) estdl

autorizado para otorgar este poder

LSigned/firmado

Diated @ day/dia 5-:?’7 moth/mes ;Q'_ffv&@ewaﬁu- 2008 .
City/cindad, Na _PCi"V;/L(,’ y W i(,;)

Country/ Pais //.S/]

AAARAAAAT
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\"a 4




TRADUCCION OFICIAL DE U DOCUMENTO ESCRITO BN THGLES. PARA 511 IDENTIFICACION
SE SELLA COM EL SELLO DE MARIAMA LOMDOMO MEJiA, TRADUCTORA E INTERPRETE
QFICIAL SEGUM ERTIFICADO DE IDOUERIDAD PROFESIOMAL NO, 0264 DE AGOSTO 18 DR
2008.

ESTADO DE ILLINOIS
SECRETARIO DE ESTADO

SPRINGFIELD, ILLINOIS
APOSTILLA

(Convencidn de La Haya del S de Octubre de 1961)

i

NG .
‘ 6% Qo
“(/ N

oy,
1. Pais: Estados Unidos de América S a
- - S
Este documento publico s 58X
Se = =E
SE o~ 35
2. hasido firmado por LIANAPODMAN - 77" " HEEen
1 i .]“ I ’G: o :‘.‘f‘“
. ., Lo e e S22 me
3. actuando en su condicion de NOTARIO PI IBLI CO, CONDADO DE WIRE== | R
. 27 W
4. portael \ellolc:.t.mlpnlla del ESTADO DE ILLINQIS * ' ' S e

Certificado
5. en Springfield, Illinois

6. ¢ 7 DE NOVIEMBRE DE 2008

e
v D y jCad
7. por el Secretario de Estado, Estado de Ilinois | PSS g ?;—:«%?‘E‘ﬁ
3 e e
O] |- 1 SRR BEE
8. Neo. SOSKL17115 o L gﬁm =
9. Sello/Estampilla: 10. © Firma: & M
Sello del Estado de IHinois (firmado) %
JESSE WHITE
SECRETARIO DE ESTADO
ESTADO DE ILLINQIS

HASTA AQUI LA TRADUCCION

ISTA BT UMA TRADUCCION FIEL Y COMPLETA DE U DCCUMENTO DEMOMIADO
“APOSTILLA™, ORIGIHALMENTE EM OUSLAS, REALIZADA Bt BOGOTA EL 24 DE NOVIEMBRE

DE 2008 POR MARIANA LONDGRG MRJEA, TRADUCTORA E INTERFIETE OFIC SESUN ]
CERTIFICALO DE IDOMEHDAD PROFESIONAL 210, 0264 DEL 18 DE AGOZ1D DE 2008 \-p{ivw—e::—_....

k.,

MARIANA LONDONO MEJIA
TRADUCTO®, E IMTERPRETE OFICIAL
CERT. DE IDOHEIDAD FROFESIOMAL
No. 0264 DE AGOSTO 13 DE 2008
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TRADUCCION OFICIAL DE Ul DOCOMINTO BSCRITO BN INGLES, PARA SU IDENTIFICACION
SE SELLA COM EL SELLO DE MARIANA LobDoiio MEJiA, TRADUCTORA B INTERFRETE
OFICLAL 5EGHFT CERTIFICADOD DE IDOMEIDAD PROFESIONHAL Mo, 0264 DE AGOSTO 18 DE

2008.

GOMEZ -

PINZON

ASEMARCAS

NOTARIAL CERTIFICATION
(CORPORATION)

CERTIFICACION NOTARIAL
(PERSONAS JURIDICAS)

On thiz day appeared before me Michael B,
Martin, who I know personally and who
signed this document as representative of
the corporation or company named Nalco
Company, and certify (hat T have seen the
docuents that legally prove the following:

1. That the corporation or conipany was
constituted and exists in accordance
with the laws of Delaware, USA.

2. That the domicile of said corporation
or company is Naperville, Tilinois
USA.

3. That the corporation is developing its
corporate or compaany activities.

4, That Mr, (Mrs.) Michael B. Martin is
authorized to grant the present power
of attorney.

(Firma: Liana Podman)

En el dia de hoy se presentd ante mi el
Seitor(a) Michael B. Martin a quien
conozeo personalinente y que firma éste
documento  en  represenfacion  de  la
compaiifa denominada Nalco Company, y
certifico que he revisado los documentos
que legalmente prueban lo siguiente:

1. Que la compafifa fue consitvida y
existe de acuerdo con las leyes de
Delaware, EEUU.

>

Que el domicilio de esta compailfa es
Naperville, Ilinois EEUU.

3. Que la compafifa desarrolla
actualmente su objeto social,

4. Que el Setior(a) Michael B, Maritin
estd autorizado para otorgar este
poder.

Signed/firmado

Dated/Fecha: day/dia 29 month/mes QOctober/Octubre yeam/aio 2008,

City/ciudad: Napperville, Illinois.

Country/Pais: USA / EEUU

MARIANA LONDONO MEJIA

TRADUCTORA E IFTEEFRETE OFICIAL
CERT. GE IDO! IEIDAD PROFESIOMAL
No. 0264 DE AGOSTO 16 DE 2008

R



Sellado: Liana Podman
Mi Comisién Expira
Septiembre 19 de 2009
Notario Pablico
Sello Oficial
Estado de Illinois

HASTA AQUI LA TRADUCCION

ESTA BS UNA TRADUCCEHOM FIEL Y COMPLETA DE UM DOCUMENTO DENOMIMADO
“CERTIFICACION MOTARIAL”, ORIGINALMENTE BN IMGLES, REALIZADA €M BOSOTA, BL 24
DE MOVIEMBRE DR 2008 POR MATIANA LONDONO Mpjia, TRADUCTORA £ INTERPRETE
OFICIAL 58GUR CERTIFICADO DE IDOHEIDAD PROFESIGNAL No, 0264 DEL 18 DE AGOSTO

DE 2008.

MARIANA LONDONO MEJIA
TRADUCTIP A, € IMTERPRETE OFICIAL
CERT. DE IBOMEIDAD FROFESIOMAL
M>. 0264 DE AGOSTO 18 DE 2008
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PATENTE DE INVENCION | ] MODELO DE UTILIDAD [ ] Art 33 Decision 486/00

Indicacidn que se solicita una patente.
Datos de identificacidn del zolicitants o de Lz peraona que prezenta la solicitud
Descripcidn de la invendcian

Dibujos de zer estos partinentes

RN

Comprobants de pago de laz tazaz establecidas (De zer ¢l cazo fonnato de descuenta)

Completa D . Incompleta D

PATENTE D?\!’KNCION PCT MODELO DE UTILIDAD PCT D Arl.33 Decision 486/00, Circular Unica

Bzr - Indicacidn que se salicita una PCT
/ Capia de la zolicitud en ezpaiol, &l como fue presentada inicialmente (Capitulo dezariptivo,

reivindicatorio, resumen)

D Dibujos de ser estos pertinentes
Comprobants de pago de laz lasas establecidas (de ser &l cazo farmats de dezcuento)
Completa | _ Incompleta l

DISENO INDUSTRIAL [ ] (Art. 119 Decision 486/00)

D Indicacién que se aolicita Dizefio industrial
D Crato: de identificacidn del zolicitants o d= la persona que prezenta la solicitud

Feprezeniacidn grafica y fotegrafica del Dizefa induztrizl o muestra dal matsrizl que incorpora el
D disefio

|:, Comprobants de pago de las tasas establecidas

Completa D Incompleta [:I

ESQUEMA DE TRAZADO [ | (Art. 92 Decision 486/00)

Indicacién que s solicita un e3quemna de trazado

Daios de identificacidn del saolicitantz o de la persons que prézenta la solicitud

000U

Peprezentacidn grafica de un szquema de trazado
Comprobants de pago ds 1as tazas extablecidas

Cormpleta I:I Incompleta D
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Bogota D.C.,
2020

Daoctor(a)

JARAMILLD CAMPUZAND MAURICIO
Apoderado(a) ylo Representants de
NALCO COGMPANY

REFEREHCIA Radizazién Mo, 10 041901
Solicitud int=rnacional PCT/USZO0S/OT7G 167
Fecha inicio fase nacional 12/04/20110)
Tramite 11
Evento 378
Actuacidn 430
Oficio No. 1.5 0 6 ..L 5 3

Cormg resultads del examen de forma, realizado con fundamentos en el articulo 32 de la Decisién 466 de la
Comizidn de 1a Comunidad Anding, artizuls 27 del Tratado ds Cooperacidn en Materia de Palentes (PCT), raala
51 bis del Paglamenta y Circular Unica ds la Superintendencia de Industriia y Comercia, seé le comunica que:

1. La solicitud no contiene 1a oopia del documents en que consta la cesidn dal derechod ala patente del inventor al
galicitants o a su causantz, conforme a lo establzcids por 2l ariculs 26 Ilteral'lt) iz la Decisién 4368 de la
Comisidn de la Comunidad Andina. Cuandd se trals de documentos olorgados en &l extranjers, sstos deberan
legalizarze de conformidad con b dispuests por los articulos 259 y 260 del Chdigo de Procedimisnts Civil.
Cuando se trate de las declaracionss a que hace referencia la Regla .17 i) del Tratado de Cooparacién n
Materia de Patentes PCT., &l alcance de las tales declaraciongs se delsrminara segon indiquen claramenta una
cazitn de derechos del inventor al solicitants o su causante, de conformidad con 1o dispuesto en el numeral
5.2.15 del Capitula Suinty, Titula e la Ciroular Unica de Superintendencia de Industria y Comeariio.

En cumplimients de 1o dispuesty por @l arficuls 29 de la Decisidn 406, & e requisrs para que dentna del termino
de dos mesas siguientes a la fecha de notificaciin del presents oficio, complate 1os requisitos anteriorments
enunciados. En caso de no dar cumplimiznts al presente requesrimients, la solicitud se considerara abandonada y
perderd su prelacian,

Haotifiquese ¢ presente ofichs conformes a 1o dispuests en =l oumeral 8.2, litzral &), del capitula quints del titulo
primers de §a Circular Unica Mo 10 deZpi.

ALL: CARMENZA CESPEDES BE VERGEL
Directora de Nidevas Crzaciones (o)

D7 2010

El anterior requerimiznts fus notificads par fijacibn en lista de fecha

adpat1
Al conlestar favor indigus ¢l nimero de Szde Centra: Carrera 13 No. 27-00 Picos 2, &, 7 y 10 PRX: 5670000
radicacion que sz encuenira a continuacion Seda CAH: Av. Cra 50 Ho. 26-55 ini. 2 Tal: 5040070

Call Cenior 6513240. Linsa 01600-910165
Web: wwav.sic.cov.co e-mail: info@sic.oov.co



