DUAL SURFACE TREATED FI LLER MATERI AL, METHOD FOR I TS PREPARATI ON AND USE | N

PAPERVAKI Ngyddsphsssof the Invention 5~ The presephmmmlg,on
relates to a conmposition and a method for using that composition to inprove

t he paper maki ng process and the quality of the paper products produced
therefrom More particularly, the present 10 invention relates to the use
of sizing agents. Even nore specifically; ¥he present invention relates to
surface treated inorganic filler materials -that are particularly suitable

i n paper maki ng processes where sizing and other 15 properties, such as,
strength and optical performance are inportant. Background of the Invention
Si zing agents are typically used in --the papernmaki ng process in order to
sl ow down or 20 resi st the passage of |iquids through the paper. Sizing
agents are generally used in the paperneking process as either internal
sizing agents or surface treating sizing agents. An internal sizing agent
is added to the wet-end of 25 the paper neki ng process, while surface

si zing agents are added at the size press and effect the surface sizing
propertiés of the sheet :

DUAL SURFACE TREATED FILLER MATERIAL,
METEOD FOR ITS PREPARATION AND USE
PAPE NG
Field of the Invention
5 ' "The present invention relates to a
composition and a method for using that
composition to improve the papermaking process
and the quality of the paper products produced
therefrom. More particularly, the present
10 invention relates to the use of sizing agents.
Even more specifically, the present invention
relates to surface treated inorganic filler
" materials that are particularly suitable in
papermaking processes where sizing and other
15 properties, such as, strength and optical
- performance are important.-
Back _of the Invention
Sizing agents are typically used in
_ - the papermaking process in order to slow down or
20 resist the passage of liquids through the paper.
Sizing agents are ganerally used in the
papermaking process as either internal gsizing
agents or surface treating sizing agents. An
internal sizing agent is added to the wet-end of
25 the papermaking process, while surface sizing
' agents are added at the size press and effect
‘the surface sizing properties of the sheet.



-2- In the early devel opnment of cellulose reactive type sizing agents,
excessi vewarmsnedss of the sizing agent were required to corkCmUsesiogilag. Two
synt hetic sizes presently in use 5 are al kyl ketene dinmer (AKD) and

al kenyl succinic anhydride (ASA). Both inpart sizing to the paper by neans
of a.chem cal reaction (covaj:ent bonding) w th thg:hydroxyl groups of

cel lul ose fiber. However, the excessi ve-uée~of 10 cellul ose reactive type

sizing agents results in inge d =€ % S e\ g keking, and, in
coefficient of friction pfog e%@EMLPE&thgﬁgggg g&?fggesgiﬁgggbﬁroblens
adversely i npact pFesstiyieokyPe 642iRg gasntey SxceRsivenamopnssr 15
product. Theref OlgE thHie sDEIVSS ayRdnits YeRle TeguiFedntor cahtreant i nues to be
a problem for paper,makers q$%y fr ga ecqnoni ¢ _and %ﬁchnical poi nt of

view. Equally inp&tEi¥-to eSQB%gk' Cof1Z88s PFERATH Yt A8 5BSer maki ng
process, is ti%e tpre alkyl ketems dimer t(AXD)i andsadkenydr gani c base
fillers, such as, E&bfﬂf@nmdﬁgﬁgﬂ@é ﬁ&ﬂ@ﬂ'U?b@h?lhﬁﬁrt@%iz&ﬁbfkﬂm

carbonate are known to have_ a trimental effect _on sizing. Filler and 25
fines present in e RAPSIBY RGPS ONG sal zgagtioPne sizing agent,
thus rendering it (cesallent bondingdnwichl ithe hydregylSoroups of al kal i ne

papers filled wtho3hiiQie BiReE .0 HolleVed] tReP03eE 174 AR e
10 cellulose reactive type sizing agents results in
increased wet-end deposits, press picking, and,
in coefficient of friction problems with the
paper surface. These problems adversely impact
paper production and quality of the final paper
15 product. Therefore, the excessive use of sizing
materials continues to be a problem for
papermakers both from an economic and technical
point of view. _
Egqually important to the control of
20 sizing in the pape:haking process, is the type
of filler material that is used. Inorganic base
fillers, such as, for example, clay, titanium
dioxide, and calcium carbonate are known to have
a detrimental effect on sizing. Filler and
25 fines present in the wet-end papermaking
process, absorb the sizing agent, thus rendering
it ineffective in controlling sizing.
Studies of alkaline papers filled with
—.various types of calcium carbonate reveal an
30 inverse correlation between the specific surface
area (ssa) of the filler and sizing values of
the sheet. In other words, the higher the
surface area of the filler material the more
detrimental is its effect on sizing. Also, in
35 circumstances where increasing the filler
~content of the paper would be advantageous both
to the papermaking process and the final



30 i nverse correlation between the specific surface area (ssa) of the
filler andwangsidespsval ues of the sheet. In other words, thePOTAEES06013e
surface area of the filler nmaterial the nore detrinmental is its effect on
sizing. Also, in 35 circunstances where increasing the filler content of
t he paper woul d be advantageous both to }h; paper maki ng process and the
final -3- product, sizing problens can occur which negatively affect

sheet quality, mac %ﬁuggrfggggggﬁfggge&; Omt‘;%}.gfuﬂicéhgncy" VWhat is

required is an inofgani ¢ bas mat er 1 al ‘can be enployed in the
paper maki ng proces®8e@REA¥ELY dREfeatneheey ety ngachdnesper naki ng
process, nor the pppsifegmaféapeihndepredudtifor idPiciwRly, It IS thereforehan
obj ect of the 10 present igvention to proyide a nethod for _inproving the
si zing of paper. Another obj Q%?Qo#stﬁ%q‘b’lf)’é%%r#’ 4R ARATFRIE PF8S ovi de an

i norgani ¢ base5fil Edllegnpateriah that ¢an depadsiplayedisin ithet he paper maki ng

process to 15 ingagggmakghggproéggéwaifgoﬂgjéggrfﬁe&ggilﬁgesent i nvention

qual ity of the TinBEERARLRT FOR RRPHFIHEMS RRRSSRA BE7 6088 g
physical properties of the final sheet. '
It is therefore an object of the
10 present invention to provide a method for
improving the sizing of paper. Another object
of the present_inveﬁtion is to provide an
inorganic base filler composition that is
capable of use in the papermaking prodess to
15 improve sizing. A further object of the present
invention is to provide an inorganic base filler
composition that improves the'quality of the
final paper product without adversely affecting
sizing. These and other objects will become
20 apparent as provided in the detailed
specification that follows.
Prior gelaged Art
German Patent Application 2,316,097
discloses a filler for use in papermaking
25 comprising a calcium carbonate coated with an
anionic synthetic polymer resin such that the
coated filler has a "0" (zexro) charge. The
coated filler is suggested to minimize the loss
_q; strength normally seen dﬁe to using filler in
30 papermakihg. The preferred ﬁnionic resins are
water based polymers, such as, for examplg
styrene-butadigne'copdlymsr..
N U.S. Pat. No. 4,610,801 teaches the
preparation of a mineral slurry that remains
35 pumpable by adding cationic materials to the
_mineral slurry éuch_that the treated slurry does
not settle or exceed a viscbsi;y of 500



si zi ng. These and other objects will becone 20 .apparent as provided in
the detaiy, pecification that follows. Prior Related Arg C.‘Eﬁ gbé?atent
Appllcatlon i’ 316,097 discloses a filler for use in papernmaking
conprising a cal cium carbonate coated with an anionic synthetic polyner
resin such that the coated filler has a "0" (zero) charge. The coated
filler is suggested to mnimze the | oss4oF strength nornally seen due to
using filler in 30 paper maki ng. The preferred anionic resins are water
based pol yners, seich.sem. f andunan didutione- lexexdscre copol yner. U.S. Pat.

No. 4,610,801 teaﬁ@écdi@:ﬂf@%ﬁtdzpn FheA tHedled sihpk{Yighat remins 35
purrpable by addi ng cationic materlg s to the maeral ,slurry such that the

treated slurry d egnd &9 B wieful a8, a, 8ptyiprsswWBge 4. c.p.s
m, and upon dil u:l:lappsﬂxem s&pe‘zlm:hﬂgatlve action.: The treated slurry is

all eged to besuseful as a ull,m:tP S p aper maki ng. U. S.
Pat. No. 5,147,507 discl osesaég ogaf ogwiqg)zr g\??ngi%gégéﬁg |gng by,

reduci ng the si zi®gthad foxdopraving izg,byy reducing
the sizing required, maintaining the gizing

content over time, improving the handling
. properties of a formed web by adding to a
10 papermaking furnish from about 5 to about 50
weight percent of a filler material which has
been surface .titated with from about 0.1 to ‘
about 10.0 weight percent of a cationic polymer
which has been made cationic by treating with at
15 least one 'polya':hino-amid'e and a polyamine
' polymar which have been reacted with an
epoxidized halohydrin compound to form tertiary
‘and quaternary amine groups on the cation:l.c
polymer.

20 - | ISumma;z of the Invention
' What has been discovered is an

inorganic filler compositiocn and a method for
the use thereof wherein the inorganic f£iller has

been pre-treated with an anionic treating agent
25 and a cationic polymer to produce a dual treated
inorganic filler that is particularly useful in
papermaking processes where sizing, strength and
optical performance is important. _
— Detailed Description of the Invention
30 In one aspect of the invention, what
has been found to be novel and unanticipated by
the prior art is a dual'treatgd inorganic
filler, such as for example,'calcium carbonate,
either ground limestone or synthetically
35 produced és'precipitatéd calcium carbonate. The
dual treated inorganic filler is particularly
" useful in a papermaking prqcesé where sizing,




content over time, inproving the handl.ing properties of a formed web by
addi ng to a WO.9s3¥aper maki ng fur.nish from about 5 to about SBCHUBYVN6013
percent of a filler material which has been surface treated with from about
0.1 to about 10.0 weight percent of a cationic polyner whi ch has been nade
cationic by treating with at 15 | east one gal yam no-ani de and a pol yan ne
pol ymer whi ch have been reacted with an epoxidi zed hal ohydrin conpound to

formtertiary and qusteengtly. ﬂﬂdnqui@mbqpﬂﬂféfﬁaﬁﬁélﬂﬁéClﬂp$ﬂﬂiﬁt.20
Summary of the Invention Wat f n Y an | anic filler
conposition and a nethod for téﬁgﬁgggt%ég ? ﬁg g% i?YEP ﬁ% ganic filler
has been pre-treat edeupvides armethed:fenipreducing @5dualintireatedi onic
pol ymer to produce ajgenbahi&atethefObPasiredbe! Cledfifigi gn@articularly

L DT T B SE S UG P e £ Lol SBEREaN on 30
In one aspect of theagentnandnthehataheatbosic fpolymés. bewnexethand
gnant [ oipat ed by {Nedi] SnBbhodSeRalbol LEEBLEIANRLIROLCOE! LhgT,  Sulh o5,
produced as preC|p|tnxeﬂacaltmmqntémbohatGubsﬁt@edth uaedtau anorganic
filler is particu[afﬁgpgfggﬂinénpgogégggnggiﬂggp§95§§§tfggr§r§izing,
10 improved without adversely affecting strength,
and optical performance.
Anionic Chemical Agents
. Anionic chemical agents found to be
effective for first treating the inorganic
15 filler are selected from the group consisting of
glassy sodium phosphates, carboxymethyl
-cellulose, silicates, polyacrylates, sodium
polyacrylic acid or other inorganic or organic
dispersing agents. Glassy sodium phosphates
20 include, but are not limited to, sodium
tetraphosphate, tetrasodium pyrophosphate,
eodium'hexametaphosphate and amido long chain
polyphosphate. From these, tetrasodium |
phOIphate is preferred. Sodium polyacrylic
. 25 acids, including pclyacrylates with a molecular
weight of less than about 4000, are especially
‘preferred. A suitable pclyacrylate is

manufactured by Rhcne-Pculenc, Marietta,
--?Georgia, under the trade name of Collids- 211.

30 The glasey ecdium.phoephatee are preferred and
tetrascdium.phcsphate is especially preferred.
_ ' The level of anionic chemical agent
required to improve the cptical and physical
performance of paper made according to the

35 present invention is from about 0.01 weight
percent to about 1.0 weight percent based on the
‘weight of the inorganic filler. The preferred



strength and optical performance are inportant. Another aspect of the

i nvent i OWd)st%‘éi:Qes a met hod for produm ng a dual treat edpcmrsgmmg filler
by surface treating the 5 inorganic filler with first an anionic chem cal -
agent and then, a cationic polyner. \Wen the dual surface treated

I nor gani c filler of the present invention is subsequently used in a
p?Perneklng proceﬁs 552|ng properti es-afe=-10 | mproved w t hout adversely
affecting strength, an optlcal performance. Anioni¢c Chem cal Agents

Ani oni ¢ cheni cal leyed ©Ff auienis gbemiral; agentoisfrem %P%%Elng t he
inorganic 15 fig |1eﬁve&©®.t59|e%bﬁd tooabble QL Bupeightipéiognof gl assy
sodi um phosphat es, carboxynethyl Sﬂi o1 L*&ates pol yacryl at es,

sodi um pol yacrylic acid or other ' ani.c. di spersi ng agents.

d assy sodi um phosphat es 2Ghe sncbedecamnonenb necessaYY kot 0, sodi um

tetraphosphatee, ifidausedien@ aﬁmpbesahaaemsesaﬂﬂehﬁﬁma@fm@wate and
am do | ong chai n"pol yphosphat e. rg trasodi um p hate is
preferred. Sodi uRTRASRE igPPE tign §ch t?ﬁ%iﬁd?ﬂ BFyact§fates with a
mol ecul ar wei ght uife lofs £ricknabahtuD. IOﬁGrcent eepehoutlyomef erred. A
sui table pol yacr)pe%lceen't% preferably, from about 0 25 percent to
about 2 percent by weight of the cationic
10 polymer, baeed on the weight of the inorganic
£iller, 1mprovee the sizing performance without
adverse1y3n£fecting-opticnI'and physical
propertieé; particularly opacity, and tensile
strength of the reeulting paper in which the
© 15 filler is utilized. - o '
Cationic polymers found to be
effective for surface treating the . inorganic
filler are dimers of the general formula: '

Z'R-"CH"-C-'.CH-R
20 . : ' | :
. 0-C =0
where R is a hydrocarbon group selected from the
group coneisting of alkyl with at. 1eaet 8 carbon
‘atoms, cyclonlkyl with at least 6 carbon atoms,
25 aryl, aralkyl and nlkaryl. Specific dimers are
octyl-,.decyl-. dodecyl-, tetradecyl-,
hexadecyl-; octadecYIf, eikoeylf,_dokoeyl-,
tetrakosyl-, phenyl,'benzyl beta-naphthYI- and
cyclohexyl- dimer. Other utilizable dimers
30 produced from mining acids, naphthenic acid,
deltn-s, 10- decylenic acid, palmitoline acid,
oleic acid, ricine oleic acid,_linolente,
linoleic ecid, olestearic acid and the like, as
well ae dimere menufnctured from natural fatty
35 acid mixtures, such as are obtained from coconut
oil, bebaseu oil, paln eeed oil, palm oil, olive
oil, peanut oil,_rape eeed oil, beef suet and



ﬁanufacﬁured by Rhone-Poul enc, Marietta; - Georgia, under the trade name of
Col | i-ds- 210 343233sThe gl assy sodi-um phosphat es. are pref er r agTaRds/06013

t.et rasodi um phosphate is especially preferred. The | evel of anionic

chem cal agent required to inprove the optical and-physical performance. of
paper nmade according to the 35 present inventionis from about 0.01

wei ght percent to about 1.0 wei ght percent 7based on the wei ght of the
inorganic filler. agent is from

The preferred | evel qQf .anioni.¢c.chem cal
about 0.1 wei-ght peﬁ%%é& ﬁﬁgéﬁﬁﬁnl#¥QB\h&ﬁ&ﬁéiﬁgrE@ﬁ?grﬁﬁt?Sanerlyners The

second conponent nealsseeysy to 5 produce the dual treated inorganic filler

f th ' ' ' ' Welal! I f b 0.1
of the present invention is ??ﬁ%#gggkggfq?yggéﬁlg%gg?ﬂzsz ; rom about

percent to about 10.0 percen ercent to about

2 percent by wei ghtt%fating the siimer) withyg pedvamipecambde: apdfer ght of
the i nor gani C fgll ejgll}mw%nmzsi;ga@g-,,aemehrmﬂcepmdagy;dadver sely
fensi | & Strongth ot HNEAH AR Mt AP poLRBLekoRbRRnY, 70
utilized. Cationic fhesehy Sdmming tertdasyf endi quaternavyfaminereati ng t he
i norgani c groups on the dimer surface. It is preferred
- that the cationic charge on the dimer be derived
10 primariiy from quaternary amine groups. A
suitable polymer of this type is manufactured by
Hercules, Inc., Wilmington, Delaware, under Ehe
tradename Hercon.
. Inorganic Base Fillers
15 Inorganic fillers suitable for use in
the present invention are selected from the
group consisting of calcium carbonate, either
~ground natural limestone or synthetically
produced as precipitated calcium carbonate
20 (PCC), titanium dioxide, talc and
silica/silicate fillers. The above mentioned _
fillers, if used untreated, have a detrimental
effect on sizing, but when treated with first an
~anionmic treating.agent and then a cationic
25  polymer material according to the present _
- invention become readily utilizable and in fact
improve the papermaking process and the
resulting paper product. o
— : For all types of fillers, it has been
30 discovered that the amount of cationic polymer
required to be added to the filler material-
containing slurry is directiy correlated with
the surface area of the filler material.
In order to produce the dual surface
35 treated inorganic filler of the present .
_invention, the inorganic filler is first treated
‘an anionic chemical agent and then, a cationic |



filler a{e dinmers of the general fornula: [err] where Ris a hydrocarhon
group se omthe group consisting of alkyl wth atpd@adm ar bon
at ons, ﬁﬁ%i 7‘}%]{ with at |east 6 carbon atoms, y25 aryll::d ar alglﬂéllj:and
alkaryl. Specific dimers are octyl-, decyl-, dodecyl-, tetradecyl -
hexadecyl -, octadecyl -, eikosyl-, dokosyl-, tetrakosyl-, phenyl,

benzyl - bet a- hapht hyl -, and cycl ohexyl - =dBrrer. -Qther utilizable dinmers 30
produced from m ning acids, naphthenic acid, delta-9, 10-decylenic acid,
pal mitol i ne acid,palwner dg ®rdexn it PsOSuceshe, dnadopusfaced nol e ¢ aci d,

ol estearic acid ancedta |iﬂ%¥é§id’\@i|ll@i dif"ehe peeskaetured from natural

fatty 35 acid xtures as _are ,obt ai.ned coconut _oil, babassu
oil, pal mseed oi ?Eﬂ#ﬂQﬁl Q5% ‘B@aﬁﬂF18Pgh g§58g%§gd oi |, beef
suet and -7- I&gaht&uxhéttyﬂid&llm|&ddg¢ k9 mi silurgy of the above The

pol yner is megle GO dY d A a%.&ﬁ% $4T%ez i adyPalokagi no- am de

SUch a5 epi ch or RN 1A (e &K | ot gater °X'e§x'=a-‘ia=3i‘.§82¥%;'r3 amine
groups on the di iy B4 faalded lin iwatpioat drlyetom, while the
cationic treating agent are typically added in
solution form. One effective means of surface
10 treating the filler is by adding the treating
‘agents while agitating the slurry, at room
temperature of 25 degrees Centigrade. When the
dual surface treated inorganic filler of the
present inwantion'is subsequentlf used in a
15 papermaking process, sizing performance is
improved. : ' A :
: 'Whan tha present invention is
practiced utilizing clay as the inorganic base
filler, it has been discovered that surface

20 treating the clay with a level of.frah'about 1.0
to about i}o,waight percent of a cationic
polymer material of the aforesaid type, is
effective in producing a filler clay having a

| substantially reduced sizing demand.

25 '8izing was tested by the Hercules Size
Test (ﬂST)_to measure penetration of liquid
through tpe'handshaets. HST is the test method
used to déte:nine the dagrea of sizing of paper

_in the instant invention. The test was

30 performed on a Hercules sizing tester model KA
or KC and the test method émplbyad ia TAPPI
Method T-530 PM-89 (revised 1989).

“The following examples are intended to:
further illustrate the novel and’ unobvious

35 aspects of " the surface traatad inorganic base
filler and the method of uaing the same of the

='.pr:esent ipvention. However, they should not: be

halh



that the cationic charge on the.dineribeﬂderived.lo primarily from

quaterﬁary“@nk $33gr oups. A suitébLe{porynerAOf-this type péroskast ur ed
by Hercul es, |§C., W I mington, Delaware, under the tradenanme Hercon.

I norganic Base Fillers 15 Inorganic fillers suitable for use in
the present invention are selected fromthe group consisting of calcium
carbonate, either ground natural |inmesten® er synthetically produced as

preci pi tated cal ci um carbonate 20 ~ (PCC), titaniumdioxide, talc and
silicalsilicate fiFakeR, noR &xRhew intended; (toeddmits thecgcaner eat ed,

have a detrinentaIaef£Estpf§béaeﬁﬂﬁygduﬂbdmmgnghyeabgécaﬁth first an anionic

treati ng agent and %hgn a cationic 25 Efgﬁﬁer natggial .ccgrging to the

present invention B’ ﬂ%@Y%ﬁ&ﬁ?ﬁF?ﬁﬁﬂi%ﬂa N Eﬁg Fﬁ EtaFﬁﬁF %2 t he

paper maki ng proceselaimist he resul ting paper product. For all types of

fillers, it hag been 30 discovered Fﬁggghﬁezannunt of cationic polyner
erial -

required to be added to the filler | cont ai ni slurry is directly
correlated with the surface &reafQx n’c%ﬁ’é"?yl |a|t:e'1(‘}n§§e,sp R.d’-l AngrBEr to

produce the dual sofface wis trezwmdddviitionienbeliow desceibelde present
i nvention, the inopgani, §idd Glnddhild sla WatbadcPRadr@Rhg, chem cal agent

and then, a cationic
Treatment levels are calculated on a dry weight

10 basis of the calcium carbonate present (dry wt.
% based on the filler). For the dual treatment,
to the calcium carbonate slurry, while stirring,
was first added the anionic treating agent.
After stirring five minutes the cationic

15 material was added and stirring continued
another five minutes. The treated CaCO3 fillers
were then incorporated into paper handsheets for
further evaluation in the following manner:
Turbﬁlent-pulselformer handsheets (74g/m?) were

20 prepared from a furnish of 75% bleached hardwood
and 25% bleached softwodd-kraft pulps beaten to
400 Canadian standard freeness (CSF) at pH 7.0
in distilled water. Shear speed on the
turbulént-pulse former was set at 1250 RPM

25 utilizing a pulp furnish having a consistency of
0.12 percent. Hercon-85, a synthetic sizing
agent (alkyl ketene dimer) was added to the pulp
at levels of from 0.25 to 0.75 percent. The

—filler was added to the furnish to achieve a

30 filler content range of from about 15 to about
25 percent in the finished sheets. A high
molecular weight anionic polyacrylamide
retention aid (accurac-171) was added in an
amount corresponding to 0.05 pefcent. Distilled

35 water was used th:oughoutlthe process of
preparing the handsheets. The sheets were

.pressed using one nip at a pressure of 25 P.S.I.



polymer in order to produce the dual surfaced treated inorganic filler of
t he presqg}bggg)gggltl on. The anionic and cationic treating pepHé8618
typically ad toa slurry 5 containing the inorganic filler by any
means known in the art. The anionic chem cal agent may be added in wet or
dry form while the cationic treating agent are typically added in sol ution
form One effective nmeans of surface 16 10treating the filler is by adding
the treating agents while_ agitating the sl urr room t enperature of 25
degrees Centi gr acend \M%*F@Hé“cﬂlap’é,’cﬁ'if%é’bﬁ@:ﬂ‘a}ai% afi Bl er of the
present inventi Ontéﬁpét@&ﬁbleﬁ |325F arbritigrade. M.p.ersmleltegwp&-ecess

si zi ng performance i I O; t., nvention is practiced
utilizing clay as® ?’F\‘g H:%P%J% %‘\msa ’gl’l'l er(ads%s has been di scovered that
surface 20 treating the dﬂsq wﬁai&nmvws cbtainedsopusheesst o about 2.0
wei ght perceni of gy £ad vt 30loHRS/diRiiri dvfall heedltalensai d type, is

effective in prodUC|ng a fil | ay havin bst tlaII uced si zing
demand. 25 CaCO3 %?i?n%f‘wfg % %&t Liﬁ& aést (HST) to
measur e penetr at i edlwés | obgathdd ran gihddts Wasiﬁ.ﬁai s the test
method used to def gl Decd ol Efedimetle.) N9 Of Paper



In the instant invention. The test was 30 performed on a Hercul es sizing
tester noagpokysss KC and the test nethod enpl oyed i s TAPRicTddos0sbiI- 530
PM89 (revised 1989). The followi ng exanples are intended to further
fllustrate the novel and unobvious 35 aspects of the surface treated
i norgani c base filler and the nethod of using the sanme of the present
invention. However, they should not be. 33-9- taken, nor are they
intended, to limt the scope of the present invention in any aspect
what soever, except, as gefined in the attached clains. 5
EXAMPLE | A [err] slur t 17. 5@6solld and pH of 8.0 was treated with the
bel ow descri bed cati oni SEr ani eni@ an cat itoni ¢ materials. Treatment
| evel s are cal cul at ed dry weighf® f ™ BAsis of the cal ci um carbonate
present (dry wt. % bas on the filler). For the dual treatnent, to the
cal ci um carbonate sl ur " while stirring, was first added the anionic
treating agent. After L ring five mnutes the cationic 15 mat eri al was
added and stirring contiAued anet her of imewrionut es. The treated [err]
fillers were thén i ncoupif @ ed int® phper«hamdsheets f or

. py ™~ ™N N N N

6% Filler Target

HST
48
348
421
424
397
357
389

HST Comparison of Single Vs. Dual Treatment Us
Two Different Anionic Agents at Varying Levels
$ Filler
6.
15.8
15.
15.2
5.
15.
15.

0.5% Hercon-85
0.5% Hercon-85
0.5% Hercon-85
0.5% Hercon-85
0.5% Hercon-85
0.5% Hercon-85

cationic

TAFLE I.
e
anlonic

0 (Zero)
0.3% Colloids-211 +
0.5% Colloids-211 +

No Treatment
0.1% Colloids-211 +

Treatment
0.1% TSPP +
0.5% TSPP +



further eval uati on in the follow ng manner: Turbul ent-pul se forner
handsheet‘f were 20 prepared froma furnish of 75%dinesestends har dwood
and 25% b eac*ne(f sof twood kraft pul ps beaten to 400 Canadi an standard .
freeness (CSF) at pH 7.0 in distilled water. Shear speed on the '
turbul ent-pul se former was set at 1250 RPM 25 utilizing a pulp furnish
having a consistency of 0.12 percent. -H&Zon-85, a synthetic sizing agent
(al kyl ketone diner) was added to the pulp at levels of fromO0.25 to 0.75
percent. The filler was added to thEXAMBRELL o achieve a 30 filler
content range of from aboutrnl®hleo saheuUinanhepcascaesenibae fani shed sheets.

A hi gh nol ecul ar t i oni o] apide refe (accurac-171)
was added in an M 503% é‘a"fc'&% gk § BT ce nm%@ ? ﬁed 35 water
was used throughdufth tewd igieo amsks P& ~Br wear anat‘-ﬁé vhklasER@ts. The sheets

were pressed gisi %%ﬂ&ﬁna&bassu&ewof(tﬁéa&&t levels 10 - and dried

Sheot s war o ondiqaiiAtad SOASE B TN GWBEPRE) TRALEFHRAGEval Ues obt af ned
on sheets 5 fi lnigchodd fbﬂamiauimg’ timeofior eagh additient [Eap?rwere f ound
to inprove sizi n%an%.s%%ﬁ:%d Jel}% then produced using the _

resulting surface-treated CaC03 slurries with

10 target filler levels of 16% and 24% and target
dry sheet we:.ghts of 0.6g (74 g/m _
It was found that increasi;_;g anionic : ‘
treatment while holding cationic treatment
constant, resulted in higher sizing values.




values obt ai ned on sheets produced using a single cationic treatnent. -
11 - - % 9s3EIAVPLE |1 In the sane manner as described porGsssmeds |, a
[err] slurry at approximately 17- 18% solids and pH ~8 was treated with the

materials nmentioned below (treatnment |evels cal cul ated based on dry
weight) allowing 5 mnutes of mxing timpyfor each addition. Paper
handsheets were then produced using the resulting surface-treated [err]
slurries with 10 target filler levels of 16% and 24% and target dry sheet
wei ghts of 0.6g (74 [erg] It was found that increasing anionic treatnment
whi | e hol ding cationic rq&neng_cgng;qqt resulted in higher sizing

val ues. - 13 -

Filler
23.2

'24% Filler Tar
2.
22.2
2.
23.1
23.3

38
100
159
100
309
154

15.1
15.0
14.9.
15.3

'15.4
15.0

HST Comparison of Single Vs. Dual Treatment Using
Varying Anionic Agent Levels and Varying AKD Levels.

ationic
0.5% Hexrcon-85
0.75% Hercon-85
0.25% Hercon-85 .
0.5% Hercon-85
0.25% Hercon-85

TABLE II.

anionice

0 (Zerxo)

0 (Zero)
0.2% Colloids~-211 +

Treatment

No Treatment

0.2% Colloids-211 +
0.3% Colloids-211 +



- 14 - EXAMPLE Il In the sane manner as described in Exanple |, a [err]

slurry atwglpsfys mately 17- 18%solids and pH ~8 was t r eaj&gludshobysne 5
mat eri al s menti1oned bel ow (treatnment |evels cal cul ated based on dry wei ght)

allowing 5 mnutes of mxing tinme for each addition. Paper handsheets were
t hen produced using the resulting surface-treated [err] slurries 10
following 2 days and again after 10 daysi®f-filler storage. Target filler
| evel was 16% and target bone dry sheet weights were 0.6g (74 [err] The

si zing val ues obtained on sheets 15EXAMPBE ELILh ani onic/cationic dual

treatment [err], were foundd GHexGask MWAGnWe 4eSqaebbained ¢4 sheets

produced using a single cationic trgﬁtnent after both 2 days and 10 days of
filler storage tigﬁﬁéhéﬁfinmﬁyCQQQs YETYo AL, BRPREXLMRESIE LT 2ss si zi ng

| oss (| ower % HSTL8%chaltiden)andhpl t~8c waisngreatedatheht the - 15 -
5 materials mentioned below (treatment levels
calculated based on dry weight) alloﬁing 5
minutes of mixing time for each addition. Paper
handsheets were then produced using the
_ resulting surface-treated CaCO5 slurries
10 following 2 days and again after 10 days of
filler storage. Target filler level was 16%
and target bone dry sheet weights were 0.6g ‘
(74 g/m?).
' The sizing values cbtained on sheets
15 filled with anionic/cationic dual treatment
CaCO,, were found to'excﬁed the values obtained
on sheets produced using a single cationic
treatment after both 2 days and 10 days of
filler storage time. Moreover, the dual
20 treatment showed less sizing loss (lower % HST
reduction) than the single treatment. '



- 16 - CLAI MS 1. A method for inproving sizing conprising

addi ng "t o wopapzassraki ng systema filler material surface tPEHUE8/0618h from
about 5 0.1 wei ght percent to about 1.0 wei ght percent of an anionic
agent and from about 0.1 weight percent to about 10 wei ght percent, based
on the weight of the filler material, of;3 cationic polymer. 10 2.

The nmethod of claim1l, wherein the anionic agent is selected fromthe group
consi sting of glassy sodi um phosphates, carboxynethyl cellul ose, silicates,
pol yacryl ates and sodi um pol yacrylic acid 15 i ncluding m xtures of any of
t he above. 3. The nmethod of claim1, wherein the cationic polyner is
a diner of the general Qornula [err] where R is .a hydrocarbon group
selected fromthe groquconsisting of alkyl with at |east 8 carbon atons,
cycl oal kyl with at Ie'a§ 6 cear bon':;at&orrs, .25 aryl, aral kyl and al karyl. 4.
A met hod accordi ngato aaim3, whéréin the dimer is selected fromdi ners of
octyl-, decyl-, .d ecyF‘, tetradecyl -, hexadecyl -, octadecyl-, eikosyl-,
dokosyl -, tetrak K -, #0 phenyl , benzyl - bet a- napht hyl -, cycl ohexyl -,
napht heni ¢ aci dg, delta-9, 10-decylenic acid, -
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pﬁlnitoline acid, oleic acid, ric H inoleate, linoleic acid
ol esteari nd fatty acids o%ﬂﬁw ﬁl !mﬂ wnut oi lperaadd 35° 1
oil, pal rﬁggﬁf 'Zﬁa palmoil, oli rapepcseedgg?#? beef .

suet or lard. 5. The_nethod of cIa|n11 2, "3 or 4, - 17 - wherein
the papermaki ng systemcontains a filler naterial surface treated with from
about 0.1 weight percent to about 0.5 -waigght percent of an anionic agent
and from about 0.1 wei ght percent 5 to about 10 wei ght percent, based on

the weight of the filler material, EfLaAcAtMo8ic pol yner. 6. The
method of claiml, 2, 3 or A4me\Ma%aelfBrt ﬁﬁpbBG!.ﬂénbizih ler material is
finely divided ca C|un1carbonate 10 dual treated mneral

filler conprisi nFomRRifing acdipg, §uFfB€B°FP€§fE€ GYERe®i st an anionic
treating agent arﬂim&&swtwan auﬁhuenurepnbglnwithsfrom aboufihe product

of claim?7, %ered Wiight peident! tgaksahg' 1.8 SHifAEcpbiganed with from

about 0.1 melght an anioni c agent
and from about ()QE\nagyniqméFCGSPnﬁo3&50@?“?03REP§hP beVeight pased on the

wei ght of the fildeiodiit ¥d dboutf 10 %ightapbeBeatpobysed. on the
weight of the filler material, of a catiomic
polymer. N o |

10 2. The method of claim 1, wherein the
anionic agent is selected from the group
consisting of glassy sodiumuphoephetes; ' ‘
carboxymethyl eelluloee,'eilicatee; '
polyacryietes ana sodium pelyacrylic acid

15 including mixtures of eny'of the above.

3. The method of ciaim 1, ﬁherein the
cationic polymer is a dimer of the general
formula
R-CHE=C-CH-R
20 o | |
0-C =0 |
where R is a hydrocarbon gfeup selected from the
group consieﬁing of alkyl with at least 8 carbon
atoms, cycloalkyl with at least 6 carbon atoms,

25 aryl, aralkyl and alkaryl. . | |

. 4. - A method-eecording to claim 3, wherein
the dimer is aelected from dimers of octyl-
decyl-, dodecyl-, tetradecyl-, hexadecyl-,

_octadecyl-, eikosyl-, dokosyl-, tetrakosyl-,

30 phenyl, benzyl-beta-naphthYI-, cyclohexyl-,
naphthenic acids, delta-9, 10- decylenic acid,
palmitoline acid, oleic acid, ricine oleic acid,
linoleate, 1inole1c acid, olestearic acid and
fatty aeide'obtained from coconut oil, babassu

35 oil, palm seed oil, palm oil, ‘olive oil, peanut
oil, rape seed oil, beef suet or lard.

‘5. The method of claim 1, 2, 3 or 4,



d. The product of clain17;6*:w'iw'f*ﬁ' mneral filler is
cal ci um cawb®sgizns 10. Theap_“l m Hﬂ“:ﬂw or 8, mﬁﬁsiﬁ%ﬁﬁbe
MC : e

mineral filler is precipitated cal ckum asbomate. 11

product of claim7 or 8, wherein‘the anionic agent is selected fromthe
group consi sting of glassy sodi um phosphates, carboxynethyl cellul ose,
silicates, 30 pol yacryl at es and sodi um pél yacrylic acid. 12. ' The
product of claim7 or 8, whétein the cationic polyner is a diner of the
general fornula [ eWRpraker LK Papermaking mistem cSmbadasca: £418e5m t he
18 - group consi stimagepiadl kvt fadé herdatdeansiith EoanAabauen®. 1cycl oal kyl

with at | east 6 capbo t A r.al ky, nd.akkaryl . 13. The
product of claim1l ,J'gﬁgrggﬁé’é% d% ag?"r:?%tr dl'ssagveﬁ_ig& _eﬁfﬁ?ﬁidf’ﬁe?g of
octyl -, decyl-, dodaigpic agembpcand|from abewic\.l weightapesgeat ei kosyl -,

dokosyl -, tetrgkosgb- ab8i€nye ,w&qw-!pem,nmlon th¥Calgky - _
napht heni ¢ acid, de tgﬁg,Fiﬁ%gec eni c aci pal.m toline acid, 10 oleic

acid, ricine ol ei c®ac terialy 9% & SafioplesPelymeTaci d and
fatty acids - 8 The method of claim 1, 2, 3 or 4,

wherein the inorganic filler material is finely
divided calcium carbonate. '

10 7. " A dual treated mineral filler
'compriaing a mineral filler surface treated with
first an anionic treating agent and subsegquently
a cationic polymer. '
8. . The product of claim 7, wherein the

15 filler material is surface treated with from
about 0.1 weight percent to about 1.0 weight
percent of an anionic agent and from about 0.1
weight percent to about 10 weight percent, based

. ‘on. the weight of the filler material, of a

20 cationic polymer. '

9. . - The produét of claim 7 or 8, wherein
the mineral filler is calcium carbonate.
10, The product of claim 7 or 8, wherein _

the mineral filler is precipitated calcium
25 carbonate. : o '

11, . ' The product of claim 7 or 8, wherein
the_aﬁionic agent is selected f£rom the group
consisting of glassy sodium phosphates,

—carboxymethyl cellulose, silicates,

30 polyacrylates and sodium polyacrylic acid.
| 12. The product of claim 7 or 8, wherein
the cationic polymer is a dimer of the general
formula '
R-CE=C-CH-R
35 | - ||
' - . 0-C =0
"where R is a hydrocarbon group selected from the



olive oil,

obt ai ned from coconut oil, baba d 0|I pal moil, '
peanut Owo.9sh#d3s seed oil, beef ﬂﬁ II | PCT/USYSR6013Pr Oved

paper conprising cel I ul ose fibe

an anionic treating agent and- subsequently a catlonlc pol ymer .

i nproved paper conprising cellul ose 20

f|| Ier treated with first.
15.
fibers and a cal ci um car bonat e

An

filler surface treated with from about 1B 1-wei ght percent to about 1.0
wei ght percent of an anlonlc agent and from about _.0.1 wei ght percent to

about 10 weight feWRMoR

of a cationic padtdtkd, cycloalkyl with at least 6§ carbon atoms,

10

15

20

25

aryl, aralkyl and alkaryl. -
13. The product of claim 12, wherein said

. dimer iszselectgd from dimers of octyl-, decyl-,

dodecyl-, tetradecyl-, hexadecylf;noctadecyl-,
eikosyl-, dokosyl- tetrakosyl-, phenyl, benzyl-
beta-naphthyl-, cyclohexyl-, naphthenic acid,
delta-9, 10-decy1enig acid, palmitoline acid,
oleic acid, ricine oleic aéid, linoleate,
linoleic acid, olestearic acid and fatty acids
obtained from coconut oil, babassu oil, palm
seed o0il, palm oil, olive oil, peanut oil, rape
seed oil, beef suet or lard.

14. An improved paper. camprising cellulose .

fibers and a mineral filler treated with first
an anionic treating agent and subsequently a
cationic polymer.

15. ' An improved paper comprising cellulose'

fibers and ; calcium carbonate filler surface
treated with from about 0.1 weight percent to
about 1.0 weight percent of an anionic agent and

£from about 0.1 weight percemt to about 10 weight

percent, based on the weight of the filler
material, of a cationic polymer.

AK¥3i gHthopt: deast| BeFavbon npierial,
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