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m cropart i Chergofamt ints the fsfoeicititheclovat of (B0 partpcbyl wesight of tiw fijlre s €4G0a, forheach ¥ parts ibigd
for pol yal uweightiohdehutpr sotitle, TegeH df thist Tastcitock les aboutiBufraftert iwris igermRistadOby the addition of
m cropart i cdatignict $echpasatbe icatighic changs-hiksing ispasies.ovhichds desgrined apneraly deryergthe patipnise
t he desi pedstaeichada degra¢ of calionic isulystitulion {"D:S. ) oF akeut B cand evar a?ﬂ‘i@i?dh‘e plpsic/glurry
r easonabl e indhgiamouns ofabeut & by "giRgtiontc starch @er terme! AVAWTH XS and similarly active
m croparticles, m be from about 0 1to about 5.0 parts by wei ght per
hundr ed parPSMBE9S W9 /FRE ailiid 40fs pel i eved t hat mcropart| cl es such
as alumnumsulfate WI|| rov de C V|t|e t
when useﬂs a g t % énp r v erceﬂ 3 ﬁejng:n SI%% cdn anmfga%gﬁoc
e e R 3:8, : zz .te ety i
a%?y' cul ar ! ()‘AN?L ; en%r Mentia alEi\]l v tﬁﬁ &%093 b Qmﬂﬁﬁ ﬁcmn rwka%
stem ﬁ)e %hrﬁl WisdqubidSo s BdtoH. IPBorhartve 1,9nd)safe
hi gher . butaft %&Jea 591 ploBdss oPthb Qrets inbdritio thbt 6, a8 Ad&uﬁ\bé AT bl @@t
fromthe pOAdatt.orp asof folidwad bpfa. cﬁﬁﬁ‘e SthistBpaRicl nRfidnbl] @i thb s08ha&t stae, (28 PoqDiRId Ny
of sheet f ofhEPlebdn invdWidnt ERplek G Lthraligh)3 demoRstriatsl tif pr6d§& st ahd prbsanti invertlonrusiyig May
be in the rargeniolic fidceuantfaadifve #1)Gind, & thdRidioptidis, scalumpaluafiratedfNayALUM. "} [EganipleS 40
or even 8. Sthrofgh Nalemohstats awhprocdss o the [pRaseit dnvbdtioh,yagaio reing thei $amer aniosic dlatanlactm
car bonat @5 @udditivel#¢) bl azrthe miorpaties pdlyaiuminoe cblotider(JPACHa Thecanionin dibesdland lusadevas e
sui t abl e f ohigh inplgoufar wéight, me@iism chargé\densityadopqiymep ciagryismistecand eatylic acidl, edetainiag abogt|
sul fite, nedft malp poushrtiacwlicsaoid mirewnite aid haying ag RSN of iebayh 80 for 3. In; Eablaet below each
Al kal i ne puesinplg apdt eomperetive example jg egairehanagterized asig thermgtarialsdhanyiusad apfdditves #1
processes. FWe2pihe gipsagerctheradf) the Blste cansisiersy a9el theonercset radistiondn fiirate cpnsistendyy Bm
t hat of Fhe“}ﬁ!ﬁ’?’ op igothe Plack- Jhe despgesof de ades %atefsweﬁg; *atﬂfmf.'%& ad‘ttVﬁé?Pf dry ton
addi tives n@{ er?'P&V EFs)t' raliuiosic |siyrrg apd: the |dagapes iy soff g‘%ag‘t"ﬁﬂ‘l‘gt"%l
c

interferen ‘Tﬁef’ 'é ﬁ?@'e&f‘”l‘f 8isg | éﬁﬁ? M s'° :

present pr oS SEﬁE'ﬁbéSt"W@ BRg APYdrRIRET R WE' gP’T csg"5|‘z'aiur?§ aag%"eP
such as aI um and r03| n, pitch control agents, extenders such as anil ex,

bi oci des anﬂ ﬁ Such other additives generally should be

I ncor porate the slurry at the time of addition of the anionic

fl occul ant . Nbreover since in preferred enbodinent the cellulosic slurry
shoul d be ata=Re8keal or al kaline pH at the tine the anionic flocculant is
charged to the slurry, the selection of such other additives preferably 35
should be nmade with this slurry pH prefe?'ence as a limting factor. Test
Met hod

Q—)-c-




The test nmethod enployed in the follow ng exanpl es and conparative exanpl es

is aBritt Jar Test 40
K.W Britt of New York State Uni v&Pd§346
havi ng a capacity of about one liter and a bottom

g?ecogﬁﬁmsers bei ng separated by a support screen and a
elow 1

of an upper chanber

drai nage: ghapber,
dr ai nage Screen.

fl exi bl e tube equi pped with a clanp for closure.

provided with a v%ri
3- bl.adeg propel le

chanber. The tgd 5§
cel lul osic stof

to the foIIowiE;ﬂ
Commence shear®
secondse Redu® &8
#2. 55

drai nage fromthegal

656 Bl The Britt3 g
generally a sarrpt?ég
filtrat®® is theno

prewei ghed filté& S,
filter pad is tHfed
determ nation the c

X

odA

consi stency of the f
bl ank (2§i ltrate . &
determ ne the "p@rg’cg
fol l owi ng equatiP@3

reduction in fi
the bl ggk' s con
consistenqx
conbi nati onf of addit
The speci f8F Test 2w
paper nmeki | pr ocegsa
shear sbage! subse

#1, and for Additkve
applied to the cellu
charged as Addi tu

exanpl es, the seRye§

18 T
358

ext renePy i npor %@m:
Test Stock The 53{2
e@rml es was a e
Kreft pul p, sepme

of from,340 to 380 C
solids and dry filf e
ppm of cal ci um har{dn
bi car bonat e al kal 4w
i ncorporated into
filler,4as [err], <o

ko Haf he jupppr £hagb
tende: ~Ti M
iretng at 2,000 rpm 10 seconds

ring speed to 750 rpm 90 seconds

the greater is the retention |evel

iness@ 132 ppm @f ganggsigrr]nes
o

using a Britt CF am ¢ Dranage Jar devel oped by

s apparatus generally consists

SHiH1

e drai nage chanber is a downward extending

The upper chanber is

bl e speed, high torque noter equipped with a 2-inch

45 create controlled shear conditions in the upper

conduct ed hy phacenges 700 . ssangl ecof ot han

e ahd She@d sebj altidg whe st ask sanpl e

m e < MAti¥h Psefonds

Charge Additive #1 70

Charge Additive
100 seconds Qpen the tube clanp to comrence

, and continue drainage for 12 seconds. 10 EP 0 534

filtrate collected during such 12 second drainage is

abyoups 2 me. Phee otRl ol FUs PpreRenfs 1 P sYth

érngﬁe; bgg)pagsigg g‘le iI§ratgL3 gnﬁe E.hrgugga

1 wBi cls erdr ads 20| idls Sves ok cabl obdak size.oThe

ied and rewei ghed, and from such total solids

™

nsi stency of such filtrate is calculated. The

Itrate 5 sanple is conpared to the consistency of a
sanple run without either Additive #1 or #2) to

it redection mn S 1 & ate anS%t@?lcy u% n@zthé

R =1(1le Eb)ex 00 'whereidh Riset he ped catt

b consistency, s is the sanpl & cShsistency, and b is
hcy. The higher the percent reduction in filtrate
achieved by an additive or
ve at¢dh 'adgit" n¢poi Nt sganeg adeli ti on sequences used.
hog d&crfbe a§;v§)siaulate§fcﬁ Additive #1 a
phefei M te cl | B odtc §l ufry S s Subeced¥0 @ high

Nt Fo £Zhe RddEti Bn & nBteSi alf chirged 8&s B fRAdditive
#2. a papermaki ng process wherein no high shear is
osic slurry during or after the addition of materi al

Get2. As shown in the following exanpl es and conparative

ce and addition points of additive charges is an

Aspgct ,of fhe prqcess of tfe By ed®ntli n¥ent} or¥], 20 The
St oek usediintthe fol | owi ng exanptes-anet cofrparati ve
wei ght ratio blend of bleached hardwood Krft/softwood
y beaten to a Canadi an Standard Freeness val ue range
F.S., and diluted to an overall c¢onsistency (pulp dry

F) 25 of 0.5 percent. di Biti%n Yat B ntHi ned 200
arghegd afd $10 ghprg of

y. oTh@® fidl e uLed Qvas -calsci um carb nape, Aan it was

sFoclf at®t n& | &el® of§30§paﬁ ) 5y i ght f & he

each 70 parts by weight of dry pulp solids. The pH of

this Test Stock was about 8.0 after it was conpleted by ‘the addition of

cationic starch a@t

i5s

general |y above.®+the

substitution (" ub'
slurry %n the arpwg
slurry solids. Bk

he cationic charge-biasing species, which is described
cationic 30 starch had a degree of cationic

ok about 0.01, and it was added to the cellul osic

of SabSut 20 Pb. % of® cati ofti ¢St & ch™pef tSn of dry
esf1 to 7 and Conparative Exanples a to f 35 For

t
d

each of Exanpl es
Test Stock descri

B

in filtrate consistency and thus retention efficacy.
, varying anmounts of an anionic floccul ant

Exanpl e® a thr ough e

p 7 and Conparative Exanples a to f the Test Method and
above were enployed to determ ne the percent reduction
I n Conparative
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("AN. FLOC. ") were used i'n the conventional manner, that is, as Additive #2,
and thus no high shear was applied togp §@aggsé By 0si ¢ slurry during or
subsequent to its addition. In Conparative Exanple f, the sane 40 anionic
floccul ent was added as in the process of the present invention, that is,
as Additive Héentbut such addition was not followed by a charge of
mcroparticle material, after the last shear stage, as required by the
present i nvent iToe forégongiskamsplet, panicolayhin Touteastain dher fategoinghromparaiiye Sxamples ¢rmonstrate
present i nveaerewly thetsthegrocese of thepraserit dnvprdion providas] aakigh dearediof rajastiopiperfermgnagsand
t he nigr opar partiduiarly dothe (Rreferred rambadiments NE’VVX?L&JMWB‘*C“BM'F&@"G!V @hvepubjeh degree of

denonstrate tq*@t'%raé)té@é@w@ﬂd"fvﬂ@ﬁﬂﬁ%? i nvention, again using the same
ani onic floccul ant 45 ( Addi t | ve #1) and as the mcroparticle, :
pol yal unmi nunPreiegsand Baper Broduot Qualiies 3nj onj ¢ f1 occul ant used was a high

nol ecul ar WEI g rredl u char e depsi Vi gltgrrer of?g@ amdee and crglwes
ggl\/d fCOBt ![n' F %ﬁ % mtE) flocg:u dl?‘ion eve Igasd Hée 'ﬁaed na%g
exarrgl eal gua 9r%:rova % ten{r:ce dvéatl Ijs%? @B:bte fi’é?: thg ;?aper product
|th

Addi tives #1, si6d andtcaﬁpaiat.tet é,amesqeame%@&%xd.@musnmae
per cent egiuatw%ws Hat.e GB”S' SREEDY :pet BonSH drf QB Iplowiasd h® dbB&atl 8kt in

The dosages b ideVeRt §oléi{ e GhiohR Nobdliah©h 1B nidhnet Blo@h Inl Cortparaile iIEkdnpis ET
dry ton solids (dry slurry solids) in the cellulosic slurry, and the

dosages for sodium alum nate and pol yal ummasierchl ori de are cal cul ated as

[err]) In Table 2, which also follows, conversions from[err]of additive
er dry ten sprios—To “parts Dy WE Feq _parts by wel gnt or dr
Eol i dsx for s o o rﬁ% 'ﬁ\"eqﬁﬁagP% "S%"SR 454 ux [or 91 -0 A:X

kg EP 0 534 It bBadBfiveqendrg tineoide |i Pargerby wmmﬂmser hundredparts Ly igBERY Biids
Retention Thg Toregornggxanples, [particularly 1 n cogp{-gst to the foregoing
conpar ati ve exanpl es, %%Dnstrate general ly that theggsgpcess of the presen
i nvention2provi des a hijgg degree df retention perforgesce, and 5
particularly Jin the prefggrred enbddi nents provi des upgegectly and
surprisingly Ja very hi gtoodegree off retention at veryoksov additive dosage

| evel s. Drainage and Peywer Product] Qualities 10 0kep process of the
present invention, by a00otue of itls unique addition pdts and sequence of
addi tives,® particurariy the use ol shear aitter antonic rlrocculant addriron,
Is believed to |l ead to i nproved drai nage, inproved nai ntenance of formation
| evel s at hi %thﬁr@tt@iﬂ&b%rhﬁ%ﬂes and ot her process and paper product
charact eri st ts, suciras paper product porosity. It is noted with respect
to the abgye e*ﬁmnﬁﬁlc qiRetulATRAYIGEE I tHRXSHaREE 8f the AfresohEinefionGS sl iBpersible in

al ununat e 15 aqidbusdnddfini 4@ Ts7é3Sily@hardedCo the partelmdking pldcébs 4s kOdquetas pdlyier Sblutidh.y
SO|IdS provi ded no detectable effect in conparlson to the use of solely the

anionjic floccuimat in the manner shown in Conparative Exanple f. Table 2 20
Additi ve Dosage Conversions |b. of additive per dry ton solids Parts by

wei ght of <addi tA papepeaking pragessdn phich @ daper\peedgtitis dage bioformoisg @n a@ueous cellulosic slurry,
0.0125 0.50 adding a mineral filler to said sluiry, adding a cationic ch@ygepbigsing ppecies to said slurry after said

1.00 addition of said mineral filler, draining said sh@ryJg fprm acghest, and drying said sheet to form said
0.100 5. 00 paper product, wherein said slurry is subjected to at Ieastp_ng 5@aq_§5ageg:haracterized by:
0. 500 30.00 adding an anionic flocculant to said slurry after saj_d_ gmiog(?f said cationic charge-biasing
45 species;
subjecting said slurry to a shear stage after said addition of said anionic flocculant; and subse-
quently

adding a microparticle to said slurry prior to said drainage of said slurry,
wherein said microparticle is an inorganic, cationic source of aluminum having a particle size
50 distribution within the range of from about 1 to about 1,000 nm.
2. A papermaking process according to claim 1 wherein the microparticle is a coagulant agent.

3. A papermaking process according to claim 1 or claim 2 wherein the microparticle is polyaluminum
55 chloride.

4. A papermaking process according to claim 1, claim 2 or claim 3 wherein the microparticle has a
particle size maximum of about 500 nm.

13



Delivery to the Paper Machine 35 The anionic floccul ant enployed in the
process of the preserit invention is_readily dispersible in aqueous nedi um
and is easily charged to the papernﬁﬁpr{’yﬁg@féss as an aqueous pol yner
solution. Clainms 40 1. A papernaking process in which a paper product is
made by forgdng,.2n aqueous cellulosic slurry, adding a mneral filler to
sai d sl urry,——a'%di ng a cationic charge-biasing species to said slurry after
sai d addi ti onyRf opghith SamBbs barlidulahy? in: coftfai 811N comhrbtive eRanipldE MdemoRdias!t |
and drying gRébllyShie He drétedsdt MeSptésantIiVafion RFoREMECE high\HepFeBion refeatich gotHnbnte, dhd
subj ect eqd tgQrlilarlyCia e PréRr&d Srtodients HroviiBA iispertly dRsubfisingleldivagy Wigh adyredNdfC
f1 odcul ant reentida bihesy| 16w ddditivif dobdge fovélsl addi tion of said cationic
char ge- bi asi ng 45 speci es; subjecting said slurry to a shear stage
after sai d DreidigbiandPapér Baduct Qualitieni ¢ f| occul ant; and subse- quently adding a
m croparticle to said slurry prior to said drainage of said slurry, wherein
sai d m cropar Thechrecepssof dhe frgsent dnyerition, by dirtbepefiite urianeradditionfroints and sravAnRRYfiaddjtivas.
particle sipadicdaly the uesi aftghpasafteroaniopi tfingeplant agditionn i§beligved fodaadalg dmproved aingBY it
1,000 nm 2mprvadapeittenande sy fomefion dayels, aichighyretegtiop devels.anthothespraqegs nd;Ryger product

mi cropart i cehgrapterisicscyaha PEPRr PRAEHPOrOSY. A paper maki ng process accor di ng to
claim1 or IEiEaprad vithmPeditythe ﬂ'@"?r?’@!"B? fndjcamparglive %T‘g%ﬁ%ﬁ% %gf lum alumunate

e AR
hi ori de’® 423t 2\loy-9s30%0ti 1Y) o (R & 0431 K93 Ry 90 ¢ g 'ﬁm%,"”%%? (o &egti i 3
PR - i B e LR il ey

EP 0 534 656 Bl Retention The foregoing gxagples, particularly in contrast
to the foregoing conparative exanples, denonstrate generally that the

pr ess ha nraocaont 1 nuanti an ne o Aac o 1y Al dooyr oo  of
LA~ T A~ =2 LA T rmveoirTrud A~ Al

RPN P =
Provioco o i grr Ut yr CU Ul LA 4

P .
performance,| and 5 particul arly iAfditivaDossasGepveeinenbodi ment s provi des
unexpectly 4ng, sdhdiivb Eér'?lﬁj thin SDIAE] Yoahd B WeiliiDst QiR pér AlrIRJdipars L twelgR dYy Sofy
addi ti ve dogage—tevers—bBrarmagerand—Paper—Product—QuatTtTes 10 The
process of tlhe presen?® nvention| by virtue of its @ gue addition point
and sequencg of addi t P9%s, partipularly the use of 'Shear after anionic
fl occul ant gdditi on, L O helieved[to lead to i nproveq,fir ai nage, inproved
mai nt enance |of format} | evel s gt high retention Egy | s, and ot her procgss
and paper prloduct chgpggteristicp, such as paper pbggﬁct porosity. It is
not edfvm 2‘3 resplect t Qobd'e above pxanpl es and conpapgpd ve exanples that tpe
use of sé&di lwmattate—-s—at—atowdosage—ot—t—0—tb—(FtHr—"oC454kg)—per
ton of dry solids provided no detectable effect in conparison to the use of
solely the anjonic flocculant in the manner shown in Conparative Exanple f.
Tabl e 2 20 Delivery fo the Paper Machine Addi ti ve Dosage Conversions
lpgr t gf b;ugg\;it;%ﬁ'ﬁe gﬁgfncg ht%/cclh%p %%:Igglyegsin Ft’E‘J tpr%cetéx oWeg;t}%seﬁ)tf im%qgo'ntils \{'gadﬁileﬁis&\‘%l) Oﬁg 5

v)

0.50 aqueous mediumh and i$ dasily Charged to the papermﬂ(-ing é)gocisg as an aqueous polymer soh{i‘ore).o'
0.,050 2.00 0. 100 5.00
0.%£0 10. 0o~ame 0..500 30.00

1. 500 30 el epipernfakihd!pro&eRP S wildRCpdpr paduct is mbBE bR Rinfing @n bduausbefidsic sturry,
enpl oyed 1 n t hadiRy #mfsal fibr t 38d BLAE Qdding! '0686Md dhBrgé-Biasigasbdies 16l s Siireyi diteresaldn
aqueous nedi UrkddHitd of Sai® mfblalfiled) alaBRg sii® slifCtofGPEs $hBdtj ahg dping CGsaid Sheds todform said
aqueous pol yngapes plotiiict, Wherein said slurry is subjected to at least one shear stage, characterized by:
adding an anionic flocculant to said slurry after said addition of said cationic charge-biasing
45 species;
subjecting said slurry to a shear stage after said addition of said anionic flocculant; and subse-
quently
adding a microparticle to said slurry prior to said drainage of said slurry,
wherein said microparticle is an inorganic, cationic source of aluminum having a particle size
50 distribution within the range of from about 1 to about 1,000 nm.

2. A papermaking process according to claim 1 wherein the microparticle is a coagulant agent.

8. A papermaking process according to claim 1 or claim 2 wherein the microparticle is polyaluminum
85 chloride.

4 A papermaking process accbrding to claim 1, claim 2 or claim 3 wherein the microparticle has a

particle size maximum of about 500 nm.
* [ L M H *




Clains 40 1. A papernaking process in which a paper pr'oduct I s made by
form ng an aqueous cellul osic sl u[ﬁpy ﬁg&? a mneral filler to said
slurry, adding a cationic charge- L5 @ci es to said slurry after said
addition of said mneral filler, draining said slurry to forma sheet, and

drying saigd ﬁ%@ha&.ﬁbﬁf@&@% %bﬂln&ﬂ:pﬁl} ohd QQWmceWtEI&thﬁéudthS kit dp¥rtidl$ has a

subj ect ed t Gadibie ke MhximEorEBSRB00TIRJe, characterized by: adding an anionic
flocculant to said slurry after said addition of said cationic

char ge- bi @si Aigapéhnaking pfoB&s |a9@rd|rﬁubjaﬁﬁbﬂd’\@ tiseaprecefihg! Elaivhs twherdin e catiortd etg@e-
after said askdingispetiesihas ai chtichiti chaige dohsitg @t fram taboud Acto Sablg &8 equivalerttd yf eeticing a
m cr\o-part | Cl itrogen seRkildgram f caylonfey dharge-bigsingapatieslr ai nage of said slurry, wherein
said mcroparticle is an inorganic, cationic source of alum num having a
particle i z& p&®rmaking gosdss iabesrdingrio . bienoftdieimsr hty & whereift thengationinueharpe-bigsicbout
1,000 nm 2. Spﬁciqsai)ecaﬁmtdﬂgc?process according to claim1 wherein the

m cropaeticle is a coagul ant ent. 3. A papernmaking process according to
claim1 of ch apnermaking Srosesh o 'tsﬁe ane ofqlaims § tfbﬁﬁ Sfpin Hengeptipnipscharge-biasing
chloride. 4. sPﬂF'Tia' ér%fﬁ‘k?"ﬁ ofymechaias gileest G ygler RErEMAl rtpne é'?eéi“'i’ﬁsza“‘ér"a"&gaﬁ m 3
V\herel n the ‘Yﬁ'gi‘ %YB‘&?%”‘E'?%‘ §9hé°f|§39?q°(9f@sssl ze maxi num of about 500 nm 13 *

~ P 0 534 656 Bl 5 t
any On ds 018 tA BaFﬁWEE' Prﬂ SS.ACgP" %@g po of ceduqm‘ c almf eFecl)nctﬁg gmo%%(tl%cqllamgs 0

ving at etQ:el]t parti cle
size maxi munf BFESSY™ r?m g jrocess accor di ng to any one
of the pr elﬁeﬁi n’%kl bl {o%y Bﬁ’et %' ;ﬁecgclﬂﬁﬂ’ &8s wherein the BRI lO&LuBREST €S
has a Catlon ﬁta. ..Yg {01970 ABE Piredht indtilQhitlackd nR Ukl ent s of
cattonig mtrogen per l'ogram of cationi C charge-biasi ng species. 7. A

paper rmk' e Rbﬁﬁﬁ\%ﬁm@-%éyséihd%&dﬁl@toadﬂy o\ 1R préchding @lairds Witbrdin 6 ErficdicTloédiRrnt is
cationic chag %ﬂm&lc%%lyﬁ& HaWfRFd Weight SveRgEMbIbAR Weight offa€Bast 1,000000.A paper nmaki ng
process according to any one of clains 1 to 6 wherein the cationic

char ge- bi aai A@PapeRfidking Procéssdactyydiig@ldng ope® lof/ e ipreaeditignalpiras wheeels the Sinenad [fier is
per centzsof ceadciuintatbonde andnsaidscaleinoh dadbonatayis ddadi tgfite stuwg imthe ampint oifrar 2\ b ht
of 500, 000 oparts b weight.Bis CBCO:ApqyAiperedpintsrhy weighiot diy palp indhaisiury- t 0 any one of
the preceding clains wherein the anionic flocculant is a synthetic | ymer
havi ng at 1BeAgapeBnaking progass eesprding fo anM ioamef dhepsecedipg glams wipreinthy slyay Bag |8 "ﬁb"’a'
process accoldikalige P'tbthtb‘ﬁ@mEPftbwdﬁ?'&éﬁlaﬂa"‘bﬁ%?‘t'ﬁﬁt wher ein t he ani on| c
floccul®nt is a synthetic pol ynmer containin from 0 g % ﬁ

(met h) acr y!fi & P&E‘?”ﬁakffﬁrp’?ﬁﬁfst §°°°’§'09 i anyA % ?ni’@cﬂy' %5’ °r%(“,cf?)er FRg"o? any
one of the p?%ﬂﬂﬁﬂchgf Topergepkor iprat de ime o sp! 8'@?‘,'& lo¢efts "2 synt heti ¢

I h 12.
Kop)a/.gglr‘ R E;s Rek t 83%5& 3 g@ Uoneogtrthg\g g glglﬁgénhé'gﬁggtloﬁ Qr%pge g‘Eg i n
c

the mn raI Ilds S um car onate an sal & um car onat e
is added to T the am)unt of from2 to 50 parts by weight, as

[ e%%] peryghi 'ngeﬁ#akﬂe Hoéesp)ﬂoc%ing i ang fondlb6t¥ndOptbdadihd clbile whdrain thl anidnfo flofeulant is

paper maki ng RLAC SRcuntEd GmCbRE 0l005 BMAboRIIR2 Stits bl VeightGe AinBrdd Ghrisl BBwalghe biedry)
the slupry hasnasoigutral to alkaline pH value at the time of the addition

of the anionic flocculant. 30 14. A papermaki ng process according to any
one of the7pa@emthikirg ploaésstacavhiingad Haitnhid véhetsinrtye dniusic Ao alary iissih dhecamoodt ofl from
percent or | eeds ta0.04 peets by weighd berthamiresichalits byoweighf of sleyi stbrrmmélid®i ¢ f | occul ant . 15.
A paper maki ng process according to any one of the preceding clainms wherein
cati oni € claAgepdynaking mpcdS accordingje eiyeensiok the depseringcriaimmewhereiry the migroparfige igrigunt
of from 0. 05the emountof fram0HOhip SQatatiniey wright pay hefdeed payierby avelghit ofidry SHETY fidsyr v

slurry solids.
19. A papermaking process according to any one of the preceding claims wherein the shear stage after the

addition of the anionic flocculant is provided by a centriscreen.
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Patentanspriiche

1. Papierherstellungsverfahren, bei dem ein Papiererzeugnis durch Bilden einer wéBrigen Zelluloseauf-
schiimmung, Zugeben eines Mineralfllistoffs zur Aufschidmmung, Zugeben einer ladungsverschieben-

55 den bzw. -vorspannenden bzw. -vorbelastenden Kationenart zur Aufschiimmung nach dem Zugeben
des Mineralfillstoffs, Entwissern der Aufschiimmung, um eine Bahn zu bilden, und Trocknen der

Bahn, um das Papiererzeugnis zu bilden, hergestellt wird, worin die Aufschiimmung zumindest einem

Scherschritt unterworien wird, gekennzeichnet durch: : R —

" A



16. A papernmaki ng process according to any one of the preceding clains
wherein the anionic flocculant is i ng?ggpﬁ t of fromabout 0.005 to
about 0.2 parts by wei ght per hundred € wei ght of dry 40 slurry
solids. 17. A papernmaking process according to claim 16 wherein the anionic

floccul ant i syl ; : facl Yo\ Blgdbdn daEih "
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Auf schl Arem@ag Pariuhsestalivngeveriabyen|naeh AngrivcB 15 warin dpseMikrotgiiphen ein Kpaguligruggsmittel ist.

-vor spannenden bzw. -vorbel astenden Kationenart zur Aufschlanmung nach dem

Zugeben des3 MPariarherstalipnosyeriahyes nagh fingpcuch dloderfe WoriR des Miktotefigham, Bolvalyminiymehlond gt
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her gest el | t4 wPaRiprhasgiglingsyarfairon pack nb égpﬁrnﬁje‘ﬁ n g‘{;ﬁjﬂ@é@ﬁh@s@ﬂ?i aimale
unt er wor ffen  wiTPilghengi@Rayen St SRIP afvAi%h. 14
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worin dags M kikafioaérag katibniehe\Steegtil | er ungsmittel ist. 3.

Papi er herstel | ungsverfahren nach Anspruch 1 oder 2, worin das MKkroteilchen

Pol yal uni ni &imPapiehdrsieliugsverfahrenPagsh eairtemr dar eArispriighe e bis o rverin fliec ladymgavgiseltighende 2
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500 nm auf wei inem Burcipghyitiighee Molplaviargamighd verr §08.890derwapigerdftnem der

vor her gePenden AnsprUche, worin das Mkroteil chen eine maximale
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ei wém der ANSp f!fgﬁéeiﬁgﬂ:ﬁmg!cwéfaﬁﬁmﬁnmm%mﬁtﬁa{ah MORRHgelkEht vaR EUMdestal N
synt heti gghes go@booi®r M t. zum ndest 50 Mol -% an kati oni schen Mer-Ei nheiten

und ei nem durchschnittlichen Ml ekul argewi cht von 500. 000 oder weni ger ist.
30 9. Papi eqdaapibhbrkbingRvekirahhah ¢t dari voehatgeieandenoAispiicheh enrthe der Aipgralfitstodf,
wori n das ani oizemkeebohhtOikt- undudeg Skalziutedrbapatndes yAvishigdrrsun 68 efPel Wange ypnt2 bis 50
zum ndest 5 Mdewidainileandlso Ga@hemn NOr Géwichisteile @m tiogkenemi Bialbstoff in der Aufschidmmung
Papi er hemst el |ugegswamirdhr en nach ei nem der vor hergehenden AnsprUche, worin
das ani oni sche Fl ok- 35 kungsm ttel ein synthetisches Polyner ist, das
10 bis 70 Mb3--Repie w@plhymjxhrsn n#ch-qinep. dar yRibergehanden tARgpriche, pworin ‘die Aufschidmmung
Papi er her st el |124RgZeiteunktzdes Z4oekarsrdes aniesisches Flockungsriels BiReTenpuliglan his alkalischag, phi
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Zeit des Zugebens des anionischen Flockungsmittels eine Konsistenz von 1 % oder weniger hat.

15. Papierherstellungsverfahren nach einem der vorhergehenden Ansprliche, worin der Aufschi&mmung
65 eine ladungsverschiebende Kationenart in einer Menge von 0,05 bis 2,5 Gewichtsteilen pro 100
Gewichtsteile an Feststoffen in der trockenen Aufschiimmung zugegeben wird.

' A A
* [ L M S L



40 000 000 ist. 12. Papierherstellungsverfahren nach ei nem der

vor her gehenden Anspruche, worin der Mneral fUlstoff Kalziunkarbonat ist
und das Kal zi unkarbonat der Auf sclfPHFRHRFEBI einer Menge von 2 bis 50
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de fabricati QRropsHidiRRI RS gBRleG Indhalo®é PBriléueAddndifon 300 df T evendi cation 2 od |a
m croparticul e est un po? (chlorure d" alumnium. 4. Proc6d4 de fabrication
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8. Procédé de fabrication de papier selon I'une quelconque des revendications 1 & 6 ol l'espéce &
polarisation de charge cationique est un polymére synthétique ayant au moins 50 moles pourcent
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s5 9. Procédé de fabrication de papier selon I'une quelconque des revendications précédentes ol le floculant
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