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deposits in the papernmaki ng system can cause | osses in productivity and
reduce the quality of the finished paper by form ng spots, holes and
breaks. These organic deposits are the result of naturally occurring pitch
in the wood itself or fromsynthetic materials, such as adhesive, hot nelt
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recover e coate e coating being”applied to
t he basepolgtiedtacethtepaper as it is manufactured. The waste paper, which is
coated, is referred

Paper manufacture, in the simplest sense, involves producing a pulp from wood, slurrying the
pulp and water, and forming a pulp mat, which is pressed and dried to form paper. In the
critical forming step, the pulp/water slurry (furnish) is formed as a mat on the wire web of the
paper machine. Excess water and fines (white water) pass through the mat on the wire and are
recycled. The formed web goes forward into the press and dryer section of the machines where

the mat becomes paper.

Broke paper is the term used in the paper industry to describe the paper, which does not meet
specifications, and for that reason could not be sold. This paper is usually recycled internally at
the mill to recover fibers but it may also be sold to other mills as a source of fiber. The broke
paper may be coated, the coating being applied to the base sheet of paper as it is
manufactured. The broke paper, which is coated, is referred to as coated broke paper. Waste
paper is the term used in the paper industry to describe paper, which has been utilized by a
consumer. It is often termed "post consumer waste." This paper is often collected and
recycled at a mill to recover fibers. The waste paper may be coated, the coating being applied
to the base sheet of paper as it is manufactured. The waste paper, which is coated, is referred

to as coated waste paper. Coated paper that is recycled can be broke or wastepaper. In recent
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experienced problenms with the recycling of coated paper because the
coatings introduce materials that normally woul d not be present in the
original stock of fibers used to manufaacture the base paper sheet. The
coatings normally conprise various pignents and binders. Typical pignents
used include nmany types of clay, calciumcarbonate, titani um di oxide, and
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shown to be caused by the relatively high use of coated paper in the furnish of mills

experiencing the problem. When coated paper is re-pulped, the clay or minerals and the latex

in the coatings do not readily disperse into the pulp but form agglomerations, which result in

white pitch. White pitch can coat the equipment or form defects in the paper if it travels into

the paper machine with the pulp. High machine downtime, frequent cleaning, paper sheet

defects such as holes, and increased number of sheet breaks are costly problems associated with

white pitch deposits. Equipment clean up is quite involved because deposits can be found on

the foils, table rolls, vacuum boxes, dryer cans and dryer felts, and throughout the press felts.

Various solutions have been suggested for dealing with the white pitch problem. Several
deposit control chemicals are currently being used or evaluated by the paper industry. By
trapping and dispersing the small latex particles in the sheet, the white pitch problem can be
controlled. More specifically, the latex particles should be attached to the fibers immediately
passing through the re-pulper. At this point the latex particles are small and anionic, and
therefore, they can exit the system as part of a sheet. Due to the anionic character of both the

latex particles and the fibers, an additive having low molecular weight and high cationic charge
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fibers immedi ately passing through the re-pulper. At this point the | atex
particles are small and anionic, and therefore, they can exit the system as
part of a sheet. Due to the anionic character of both the latex particles
and the fibers, an additive having | ow3rl ecul ar wei ght and hi gh cationic
charge 05 OCTOBER 2006 -3 is best suited for this purpose. However, the
additive alone may not be sufficient to contain the Ilatex particles in the
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di am nepolymesdad bedn mwmtbfbeansamosﬂmkmgonmplwﬂ, phosphonat e conpound or
phosphoric acid to mnimze the deposition of white pitch on paper making
equi pnrent. U.S. Pat. No. 4,643,800 (Maloney et al) describe the use of an

oxyet hyb&ne otiihg Godthody Yo ptreatingSiHifeasiic A problemyhaiecdes@bed e dodiyeindxbdlogr oup has
been substituted with an aliphatic or alkylaromatic group and the other end
hydroxyl group has been replaced with a pol yoxypr opyl ene group or a benzyl
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pol yel ectrol te di s ersant to renove and di sperse cont %m nants from

secondaP ypeisapd gop yf@e?séo H@{itrﬁewgose fibers recyc ed from coated broke recovery to make
them suitable for making paper.

U.S. Pat. No. 4,997,523 (Pease et al) describes the use of a tetrafunctional alkoxylated diamine
in combination with a phosphate compound, phosphonate compound or phosphoric acid to

minimize the deposition of white pitch on paper making equipment.

U.S. Pat. No. 4,643,800 (Maloney et al) describe the use of an oxyethylene glycol nonionic
surfactant in which one end hydroxyl group has been substituted with an aliphatic or
alkylaromatic group and the other end hydroxyl group has been replaced with a
polyoxypropylene group or a benzyl ether group in combination with a medium molecular
weight (500-50,000) polyelectrolyte dispersant to remove and disperse contaminants from

secondary fiber during re-pulping.

There are several disadvantages of the use of polymers to control white pitch. Polymers are not
generally cost efficient. For example, polyethyleneimine (PEl), a tertiary amine polymer, is an

effective white pitch control additive yet it is quite costly to use.
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There are other solutions used for cont4ol of white pitch. Talc was commonly
used in the past and is still sonmetines used to control deposits. As a
surface-active filler, talc acts to control deposits by detackifying the
area around the pitch particle so that it cannot attach to the paper making
equi pnent. However, this offers only a tenporary solution to the pitch
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Coagul ant can be added to the pul per or thick stock chest and the

m croparticul ate may be added at the exit of the pul per or chest prior to
stock dilution. Detail ed Descrslpﬁmafy dtapdlihgemtfona nunmber of turbidi meter
measurepents are shown gure 1 Turbidity of the backwater (filtrate)
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turbidity is achi eved conpared to not
such as bentonite clay, cross-linked polymer, colloidal silica, polysilicate, or borosilicate for pulp
containing white pitch/stickies. The order of addition of these two components is essential to
secure the benefits of reduced white pitch in a papermaking process. Coagulant can be added
to the pulper or thick stock chest and the microparticulate may be added at the exit of the

pulper or chest prior to stock dilution.

Detailed Description
Results of a number of turbidimeter measurements are shown in Figure 1. Turbidity of the
backwater (filtrate) is an indicator of colloidal retention of latex emulsion particles or cleanliness.
Using polyamine as a single component, a reduction in turbidity is achieved compared to not
treating the coated broke. However, the addition of microparticle material with the coagulant
provides a significant reduction in water turbidity. This data indicates that more white
pitch/stickies particles are staying with the stock rather than re-circulating in the papermaking
system. These lab results demonstrate that the coagulant/microparticulate system significantly

reduces the accumulation of white pitch/stickies in the papermaking system.



treating the coated broke. However, the addition of mi cropaP$QqTOBRR 004
with the coagulant provides a significant reduction in water turbidity.
This data indicates that nore white pitch/stickies particles are staying
with the stock rather than re-circulating in the papernmaking system These
| ab results denonstrate that the coagw%nt/ m croparticul ate system
significantly reduces the accunul ation of white pitch/stickies in the
paper maki ng system 05 OCTOBER 2006 -5 The present invention is a deposit
control i [

cynt hosi ol A ERRRGT el ARy ST cPaftind cP AR ey P of Flaan lngtura

nat ur al bysmﬁwﬂed)mgygulmdasnbmwdmutaee miateyial (eynbkefic|dr rmla@maltymcyn@mg)

colloid sj S (o] (W I ite
o1t ch/ st Sttt elayerbis TRk pdlPt e St bRl Br bR loP By

synt het lco:)taunatge/vhneel pltcﬁmmbses of suitable organic coagulants are a | ower
nol ecul ar wei ght, high charge density, polynmer, which is usually a

honopol ymer of recurring cationic groups or a copolynmer of at |east 80% by
wei ght Thé taugutant conionedrganid o@otganitqw@hyal\oes)ginmetm;nmt@m d=xamipledtoiaritable
non-ioni c_nononer,. The cationic rou e fromdiallyl dinethyl
mon U RCEREGPRHEnthaet 1AV PRFHEPRIT DR rae 203 h BY e TE e cos
(gener ah |hy5m®§ol§1th%f srnaaumngammctgrbops &G Ebpatlamdrionat I8k BS%. by weight cationic

D net hyl am noet h(ilgtacrcy ate or methacryl ate quat ernar %‘P ammonium salt is

of ten pHIONPEGT aRd § to AP %rkyrweight aArwaéwHapreﬁleyn%é)%fag aEt hefagenig

condensgiduph catPby 8@ Ived Wohh @sllyRdi<Ebid ARInAcRiGe chRPIdY ARE diafky RATINGHMyNEn&h) 2
pol yet hyl enel m ne. | norganic coagulants (such as alum |linme, ferric

chl ori dasrylaies am%rafctmméeﬁ syl MUBEerIAN. AMMENENTe & AgH peditien glishnt
mat er | abﬁnetwhmo@myn édrmetb'ienétﬁhcwu@ qagﬁﬂcagy ShnloRfink SERbiteNparkib@hyde

wel | -known commerci al ly avai l |l owto nol ecul ar wei ght wat er -"sol ubl e
pol yal kpretsiegoAtgimataly thecqoawlﬁg C@nbse qendenspiien BYYMRESUCR 48 f disyangdiargide
al kyl enﬁol?r?\'eb’%rﬁoﬁ/%nwlet& a &I?étf&lé’l@ihﬂ@alln&bwé cOulaf: (sd\éﬁta%rahﬁ"llm i, 1drfi s type

i ncl ude condensat’i on pol ymers prepared from the reaction of

et hyl eneiipride and teroansiliatansan be etedy| ene di chl oride, ammonia and a secondary
am ne such as di nethyl am ne, epichlorohydrin-dinmethyl am ne,
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cer t ai nTheeationic spaagmint reateratsh wimich may find use in this aspect of the invention, include

well-known commercially available low-to mid molecular weight water-soluble
polyalkylenepolyamines including those prepared by the reaction of an alkylene polyamine with
a difunctional alkyl halide. Materials of this type include condensation polymers prepared from
the reaction of ethylenedichloride and ammonia ethylene dichloride, ammonia and a secondary
amine such as dimethyl amine, epichlorohydrin-dimethylamine, epichlorohydrin-
dimethylamine-ammonia, polyethyleneimines, and the like. In certain cases cationic starch may
be employed as the coagulant. Inorganic coagulants, e.g., alum and polyaluminum chloride,
may also be used in this invention. The usage rate of inorganic coagulants is typically from

0.005 to 1% by weight based on the dry weight of fiber in the furnish.

The preferred coagulant is a cationic polyelectrolyte that is a poly(diallyl di(hydrogen or lower
alkyl) ammonium salt having a number average molecular weight greater than 300,000 but less
than 2,000,000.
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the addition of the bentonite clay particles.

Other microparticle programs are based on the use of colloidal silica as a microparticle in
combination with cationic starch such as that described in U.S. Pat. Nos. 4,388,150 and
4,385,961, the disclosures of which are hereinafter incorporated by reference into this
specification, or the use of a cationic starch, flocculant, and silica sol combination such as that
described in both U.S. Pat. Nos. 5,098,520 and 5,185,062, the disclosures of which are also
hereinafter incorporated by reference into this specification. U.S. Pat. No. 4,643,801 claims a
method for the preparation of paper using a high molecular weight anionic water soluble

polymer, a dispersed silica, and a cationic starch.

A still further microparticle is derived from borosilicates, preferably aqueous solutions of
colloidal particles of borosilicate have a molar ratio of boron to silicon of from 1:1000 to 100:1
and generally from 1:100 to 2:5. The microparticle retention aid can be a colloid of borosilicate
having a chemistry similar to that of borosilicate glass. This colloid is generally prepared by

reacting an alkali metal salt of a boron-containing compound with silicic acid under conditions
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cross-linked microemulsion of water-soluble monomeric material, for instance as described in
U.S. Pat. Nos. 5,167,766 and 5,274,055 and commercialized under the trade name Polyflex by
Ciba Specialty Chemicals.

The particle size of the microparticulate material is generally below 2 m, preferably below 1 m

and most preferably below 0.1 m.

The amount of microparticle material (dry weight based on the dry weight of the cellulosic
suspension) is generally at least 0.03% and usually at least 0.1%. It can be up to for instance

1.6 or 2% but is generally below 1%.

The preferred microparticle material is a swellable clay, particularly a swellable clay from the
smectite family. Preferred members of the smectite family of clays include bentonite,
montmorillonite, saponite, hectorite, beidilite, nontronite, fullers’ earth and mixtures thereof. A
swellable clay component containing primarily bentonite is particularly preferred. It is necessary
that the bentonite should be in a highly swollen, activated, form and in practice this means that

it should be in the form of a monovalent salt of bentonite such as sodium bentonite. Although
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Mechani cal pul p i ncl udes, exanpl groundwood, thernonechanical pulp

(TMP) , éﬁéﬁﬂt%alﬂrm@halanféaMesmrpcad eriREp cluggselos arample aivdavead. semi cheni cal
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of suitable chemca | ps'are sulfate, sulfite and so
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production of paper”s s aré, tor exanple, rice, sugar e and
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other f bBﬁ{s%r t\%ﬂ&du‘gggﬁ& paper stocks are, for example, rice, wheat, sugarcane and kenaf.
Pulps are produced using waste paper alone or as a mixture with other fibers. Waste paper
includes coated waste, which owing to the content of binders for coatings and printing inks,
gives rise to white pitch. The stated fibers and pulps can be used alone or as a mixture with
one another. The adhesives originating from pressure-sensitive adhesive labels and envelopes
and adhesives from the gluing of book spines as well as hotmelts give rise to the formation of

stickies.

The present invention is particularly suited for papermaking systems that utilize a pulp derived
from a significant amount of recycled or broke paper. The meaning of a significant amount will
vary by system and by the type of recycled or broke paper utilized but will be characterized by
the presence of sufficient white pitch in the process streams to materially effect operating
conditions. In general, at least 10% of the pulp must be derived from recycled or broke paper

products to generate material amounts of white pitch.

The deposit control system is introduced into a papermaking system by addition to the thick or

thin stock system of the papermaking process. An important aspect of this process is the timing
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invention is further described by the followi ng non-limting exanple(s). The
exanples illustrate the invention, which is defined solely by the
acconpab¥ampled| ai ns. Exanple 1

Coated paper sheets are re-pulped in a laboratory disintegrator. A 400 ml aliquot of the 1%
consistency stock is mixed at 1000 rpm. A polyamine coagulant and bentonite microparticle is
added in one-minute intervals during mixing. Polyamine is added at 1, 1.5 or 2 pounds per ton
as received with bentonite following at 4, 6 or 8 pounds per ton. After treatment, the stock is
filtered through a 100-mesh screen and the filtrate is measured for turbidity. Each filtrate
sample is prepared to a 1:14 dilution with deionized water. A portable turbidimeter Hach
2100P is used in testing and the results recorded in NTUs (Nephelometric Turbidity Units). The

results are shown in Figure 1.

Example 2
Coated paper sheets are re-pulped in a laboratory disintegrator. A 400 ml aliquot of the 2.5%

consistency stock is mixed at 1000 rpm. Either a polyamine, polyDADMAC or polyaluminum
chloride (PAC) coagulant and bentonite microparticle are added in one-minute intervals during
mixing. Coagulant is added at 1 pound per ton as received with bentonite following at 4, 6 or
8 pounds per ton. Coagulant is also added as a single component at 1 or 2 pounds per ton as
received. After treatment, the stock is filtered through a 100-mesh screen and the filtrate is

measured for turbidity. Each filtrate sample is prepared to a 1:14 dilution with deionized water.
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05 OCTOBER 2006 -11 Claims 1. A process for making paper OSETeBER2MMi ng
to a paper stock an effective anmount for reducing the deposition of white
pitch of at |east one cationic coagul ant polyner or an inorganic coagul ant
and followed by the addition of a menaeparticle material, wherein the paper
stock contains pulp derived at least in part fromrecycled paper conprising
coated waste, wherein the coating contains |latex. 2. A process according to
Claim hmprgsrei n the mcroparticle material is selected from the group

consi sti %g of swellable clay materials, cross-Ilinked polyner, colloidal
silica, borosilicate or a suspension of mcroparticulate anionic nmateri al
sel ected frombentonite, <colloidal silica, polysilicate m crogel,
polysilicic acid micraogel and cross]inked mcroenulsions _of water sol uble
mononert ¢ freresesafordadking Rerfr sempHsing gding to A papeycdeck areffictivagmeyntdoai m 2
wher ei meduemgniher dgpasitionl & whitempitah dfsataleasininencagionivateaguédnt polynderpoerss
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essent {"gstey WhereHBthe SARNE CORMRIBISX! | oni te, saponite, hectorite, beidilite,
nontronite, fullers' earth and m xtures thereof. 6. A process according to
any preceding Caimwherein the mcroparticle material is a mneral
conposéd pAi pracess \acadrdbgntoofidim. 1 Whefeiprtheesiraparticldimatetial arsgleptedcfeoiinng

Claimwyherein the .cationic ul.ant pol.ynmer | onmppol yner, cont ai ni ng
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colloidal silica, polysilicate microgel, polysilicic acid microgel and crosslinked

microemulsions of water soluble monomeric material and mixtures thereof.

3. A process according to Claim 2 wherein the microparticle material is an anionic

material.

4. A process according to Claim 2 or Claim 3 wherein the microparticle material is a

swellable clay from the smectite family.

S. A process according to any of Claims 2 to 4 wherein the microparticle material is a
mineral consisting essentially of bentonite, montmorillonite, saponite, hectorite, beidilite,

nontronite, fullers’ earth and mixtures thereof.

6. A process according to any preceding Claim wherein the microparticle material is a

mineral composed primarily of bentonite.

7. A process according to any preceding Claim wherein the cationic coagulant polymer
is a homopolymer containing recurring cationic groups or a copolymer of at least 80% by
weight cationic monomer and 0 to 20% by weight acrylamide or other non-ionic

monomer.



8. A process according to Caim7 wherein the cationic grouf® QEEORER 2004
fromdiallyl dinmethyl amoni um chloride and dial kyl am noal kyl
(meth)-acrylates and -acryl am des or quaternary amonium salts thereof. 9.
A process according to Claim8 wherein the cationic groups are

di et hyl am noet hyl acrylate or nethacry-ate quaternary ammoniumsalt. 10. A
process according to any of Clains 1 to 7 wherein the coagulant is a

di cyandi am de pol yner, a pol yam' ne or a polyethyleneimne. 11. A process

according to gf}yceg?sf acg)l?ﬁﬂg told W%f%fé?h Mhi Ia 1&9@%’1&%@&2&?5 %l]eﬁ%c?ﬁbﬁldﬂi{agﬂm de
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Cl ai s in. nt is a polyalkyl enepolyan ne prepared by
t he reac ultager{zg gﬁﬁgﬂk&lﬁgﬁlgso%g ygm ne with a difunctional alkyl halide. 13.

A process according to any of Claims 1 to 7 \/\herel n the coagulant is a

iyl o RS Aottty Gl St it Guiofs SoubSrN SRERRrudtEhot nan
300, 000 detstlate@s snéthadrylRtOQatE&@aAry a]rﬂmoﬁlmhcsaless according to C aim 13 wherein

the mcroparticle material is a mneral conposed primarily of bentonite.
15. A paper product made according to the process of any of Clains 1 to 5 or

7 to 13.10.16, ppﬁc@sarae&oramgctucahyrmdnalﬁgqom Whetedn tHecquzaRes s DliciAmiigmbde 17.

A paper roduct de accordi t he process of C aim 14.
Pap olymer, a pr‘r? amine or a pop}%thy?enelml e.

11. A process according to any of Claims 1 to 6 wherein the coagulant is selected from
the group consisting of alum, lime, ferric chloride, polyaluminum chloride, ferrous sulfate

and mixtures thereof.

12. A process according to any of Claims 1 to 7 wherein the coagulant is a
polyalkylenepolyamine prepared by the reaction of an alkylene polyamine with a
difunctional alkyl halide.

13. A process according to any of Claims 1 to 7 wherein the coagulant is a cationic
polyelectrolyte that is a poly(diallyl di (hydrogen or lower alkyl) ammonium salt having a

number average molecular weight greater than 300,000 but less than 2,000,000.

14. A process according to Claim 13 wherein the microparticle material is a mineral

composed primarily of bentonite.
15. A paper product made according to the process of any of Claims 1 to 5 or 7 to 13.
16. A paper product made according to the process of Claim 6.

17. A paper product made according to the process of Claim 14.





