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_invention reﬂﬁn"wﬂunﬂ,m]@mﬁesses for maki ng paper(by which we inc!upﬂ]pg@gm
board), and i processes of meki ng paper which is strengthened by

%ajlrch.Slt is stabdd®rd practice to make paper by a processconprising

cculatin fic suspension by _theaddition of a high nolecul ar
wei ght, pol am“““m‘“Ithl onai d, draini r-1Lg the fl occul ated suspension
through a wire tgf@s.ma wet gheet...and %WI% tPEPPE%heet . 10One particul ar
cl ass of paper-making proces processes in which the
floccul ati on wi t Thakyierveatienemeilatesi do prcklsewed foy dedriady noppdre
fl ocsby agitatio en. C g e addiqti .
am croparti é%ﬁ)at‘ghﬁggetrv{%al }%gf&%%%a;%%%%?or%e. 51 tglgg vng]lql Oi:Lanrot-i/\%ﬂm‘%lo‘auiﬁ ncl ude
| ow ol ecul Broweisghisc afi BakéngoPyper Winichel s preendtdrened thterstarahidi tion
atthe thick stockStages;OingPFePysptiye kb VRIS iSapap %?n%k!ﬁ%cpésogesses

e 1 nofgan

for various purposes. It_i1s also wellknown to incl i'c coagul ants
such as pol ¢EOREGFLASUN EPTORIJEIRT A URTBRL %} F o FISRANFISEs . bReftdt®ncei s

nmade to, fopguastiances USMAlaolezular aedese!,i Rd1gmeafMar i Qlsf Noesses
and, in parti.cul ar, .a.m crggarﬁl cul tegrocess sold under the trade nane
Hydr ocol . | t 3¢& kAERHPL89ab8c 5L PERPEAEEEr BRSPRRE HBR cRITANSRi 2 %518 feisi on
i n paper makifagmpaotess eheas ,a asid engtihenithg aheexnd i n some processes it

al so coptributes retent i r e ri hed which
conpri gg addi ti oﬁ%‘f% r%%v&u%@aelgt gg%?a?@hyﬁoﬁﬁ%}gﬁ?ﬁl g%%%esges ate
suspensi on. Rigrepses iicwlnitiec procasses draaddgh ¢ hehd lostdul agsi @80sitsipensi on

general ly t v inSa nt ag iy C ) t aken
Po onour o good YA Foh o arny Chibor ot s L EaBEhE IHE LhFet Sl s
of di ssol vedbor aghdiaddemy e@ds ttdyegh naf loseumitiawa st tdieai ek 2 he

wire. See f@fdrdplaatGeuilde d2AW-iFIART eersSes Wenrtdesdd bed in GB 2,292, 394
i n whi chanionic Starch, c rbogx nmet hyl cel #u(liosgé:or ot her pol yrmerj cbi nder
capabl 20f hydr ogén BBndieg t SUCER| (CostPGrRaddeY MOLESURAR MHEBE o the

thin stock wath caicatdadyimepdlny ndre whisgertwiong rmltdrar dry veeddit 1 aboate

150, 000, pr r Y ill4o0 e L i,nsql ulj].i. t ionic
bi nder. Cat ?f(})%'l_gcms]tcell{:_c %:%51%1 %T’%%eBg{raagggéﬁgég?%gésggsQ}és‘!r_llel escr i %% in
W93/ 01353 makimicc PERcesiemi E0F eVertPBA IUAPPESED onlkt afciRlse cestdil osic
derivative QncEhArl t@HMiffady GadranG Or QURSARhEE aulh Ni 4 Wund
are added to.the sus erl]lil on. Anot%];er scl osure of grocesses i ich an
ani oni ¢0comPRHTATIRE SPI6RER DI BLHT HONMEPEHPEAPPORPESHol yHET e BF RS added
to the suspdrsimadel §oi, NEJP- MmHBARSIHIGIS Al,vhayglvsvdproasdpsocepsesnwhbich are
known can be _qptim o_giyve ef Lh t d t an be
optim sed tgraglli?L Ve SSZFEEPS#%% o%ya}silﬁbrg hd%%l&ﬁggyita %nﬁesy(}%légnﬁ%fgb%%g&g
retention ofprceeds sl amflas thre trladtemana HysHarbde desirable to be able
to provide a procgss; i MeSaRPtdJBiBAd |dsatdion Of chde-bi pdessia the
sheet gand t hus optji nmum strengt h?(,to ether with good retention of the

bi nder 25t he FYSREE QT HBIPEABEKIRI PO CRFFLHF & @ SBrShEpBRELBA, 22Ad good
drai nage prepsy tiressohé Prebésbaveibeansvhavgitirithaled heserebeeeionwes coul d
be achi eved modi fyi.ng th rocess .described ip 2,292, 394 adding a
i gh ol ecuPRPRRS TV GH0 BEryner Perr BRan PP e a G PR PR UL hERE: on,
but we have d® fawnd urtateatd dbaschottqi Ve amp ldivguisiiicc asuspenasenul
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(i ncluding paper board) conprises providing a thin stock suspension of

cel | ul 89i ¢ PupHensinrsIenarihy LR t9R shavRpéhsi shigadvantader tiaFubl e

ani oni ¢ or ROd QNI La P IFEMEs DI BElef a1eel £d) erdsWBé e§o68! B EnEabhOBIEC
mat eri al selected from

ter sql ubl e _organi ¢ polyneric coagul ants hayi ng
"RLri nai o VISR y ot TR trotdiian 238 | §obndtoBhAr 8 dond P Bbolt 3
meq/ g and i nbigolivved aaguirmhiissolved stialreh fihothel @hingwabersdsaénsngn by
m xi ng into the suspension an [ONEC re I i } may be a
m croparti cutl}éjf%u Li?li%r‘ﬁ T TET 'en??%% %fgﬂ)fﬂ%%+%$n‘gb€?lgx\??%géul at ed
suspensiton to forPrecewses sSiveet deapdidegdi gy t BB wet28he294 i hwhéch

surpri si ngl y_ f oung. t e 'oggj' 0 L DA J i spst ead
of traditi onaarF catl os}rﬁ:rctﬂt;'l f%g‘rﬂ): C f‘:a(e)g{:lﬁ?gﬁgug?%graitgg?lﬁrggogWFﬁé%bi nder

and binder capable o6f hydrogen bonding to cellulose are added




10 cationic polyneric coagul ant, gives good floccul ation of the suspension
and subsequently a narked inprovenent in the drainage rate and good 1 MAR 2002
retention of fibre and fines. Further, it does not |lead to any significant
deserioration in the retention of binder and so gi ves good retention of 15

bi nder. The cel | ul osic suspension may be any conventional thin stock
formed from any conventional cellulosic feed, including recycled feed
mat eri al . S tantd gl fLLk (,l AT ut. the
del i berate 28 EEci{ét i {(z)ﬁggf Il??bélr%lef‘?%‘gﬁt gandnaaént@sﬁlt)w #’b er (ﬁ”icth n%%gb
filled. The BPREERIRE &Faiathdr apml €50l P alPredsasid Yofl subst aafi &lr

hydr ogen bongipg %ahwﬁﬁéhUimuﬂhpisésc tHd anichitapableof kihrdigagmth
the cellulose fibres in the ! er stock, for instance to |levels of at

e a
| east 1 or 255BdFY BPRdE SBa?@daSH ary stock) often with a binder
retention of at | eastesbedt H odegerbbe@vem 80093 J 01 % ACkinC ewlh heh biander
needs to be non-ionic or aPi. oni c .gi ce |§ IS tcatl oni ¢ theg tge hi ndi ng
of the bi ndePPt8™tfe 36-EBFFGAIosT+f | V\ﬁr} SrEdsimaft | {08 %% t he
cationi c grodpsivather tdrangdae tgmmhyfir@gelmfboa:mitngmd: ngaiotiers tdad fydr ogen
bondi ng pred i i.oni i nor nal | a
pol yhydr oxy %ngkgﬁm lc%%g%gﬂd '(t%he a:ﬁ[de?;ttgc?atgh% % é%ér%luﬁnt heﬂﬁotﬁeggheet
t hereby 35 i dcredopnget Ré Breeageds ofn il Whaat anionme tedrepuld/md @ and
of h'ghl@D|eEHuaHd@%éﬂﬂarT@E§gﬁ@ec§QE%ﬁgﬁﬂpaf§$g§ are 4dddd pormaldy be

in excess of 5, 000, and often’in excess qof 50,000 and general ly above
100, 000. | n BPEBERE&CNt A pBI YReATE3BPAAGP i s usual Iy a cel | ul osic
conpound, a natur Alltgbﬂi‘gﬁr \aaﬁltce.rs:hprbuésséscaml&i:}beaaesmidw [ @a@olnémer

h I Nat dif.ied t |_ud
el ut o) o5, HoHE: 8RS ERapiREs oF bR T AT DR ECh or b SEr
xant han gum bgua:ptgmmserhnnogagmamtmuﬂacmej’emmm @namnagestta.m@rs The
D e DECTeLAR K Na8oR RERdARt JhoBEsahbe FRBLOURARC LS bRRRLA 1.

sul phate, car e or osp l'e starc i'nclude oxi

starch, phos]dﬁblﬂé ??ard@lﬁlafﬁéléar%ﬁﬁ Ry | &® R eYAfeha Precgssumbish

bi nder is no WEBYO@Elh@&SthQQBbt&@n(dEthél thd@rndﬁr thas athet d(rthdNGI ght
suspensi on) agd can t ance,

P hf C§Benerally it %s
8% preferabF uaraaﬁamgmwst SR SIS Sﬁx( reteption o
50kg/t) . Theicdekroni chaat Eibaési sapd efteheablfylmes:at:lronltmepolcpriémlmsm

coagul ant whigh F_?élo}{ nghdrrgggdt nglﬁag%/ %Prgg ekhis specification I'Vis

intrinsic visSco neasur ed suspen visconeter at 25C in 1N
sodi um chl ori de b&flf @mbtt@a\pwbﬁemﬁépégabl S'h?ﬁ"«/ e g tohimar v cpudld g,

for instancepd. Sa&hi{&vol Q%JOWodE\@gS EI yuaé b&o%teéseaaraser;bea Oip HE 0.

The cationic poI neri c coag nts e density, ahove 3neq/g
and usual ly 5b3@ Aféq/ BY I?’f%) iéc éaﬁl ‘?{'% fl g tni FRATSHISUNds,

for instanceppilyyezicem retentcidor atlé, teancie Bsegbealsdma asouthewaatrerve

sol uble, %at' %B'u%dnacthearﬂ Ay rdb@scﬁgp E@r Iegnac g gﬁffi?QaRQ' % H s&ful

coagul an e preferred cationic p sTare m s such
as pol yet hyl enpriovenestor pol yani nes (both preferably being fully

quaterni sed), di cyandi-anndet 60ndensAldran Rp) ﬁ”?i:éc%géu%ir%é%@h@ paper
substanti aIIy fully 35 quaternised or in salt and pol yners “of wat er

sol ubl e et hyl éﬁic&élFillyguﬁ@@F&’r QPéJdr)rDHBWBFléresrmnorrer bl end which is forned
of 50 to 100 nol epperdeinhgcati obhetnnosodEk agftbgeri®ion of cellulosic

30 fibres,
mixing into this suspension (a) a water soluble
anionic or non-ionic polymeric binder and (b) a water
solublé cationic material selected from water soluble
organic polymeric coagulants having intrinsic viscosity not

35 more than 3dl/g and a charge density above 3 meq/g and inorganic coagulants,



50 nol e percent other nononer.. The amount of cationic nononer is qshiaMARy 2882
_least 80 to 90 nol e percent, and honopal ymers axe often preferred.

Et hyl eni cal |l y unsaturated cationic nononmers that can be used include 5

&al kyl am noal kyl (meth -acrylates and --acrylam des (usually in quaternary

other salt farnm) and diallyl dialkyl,amoni um chloride, for instance

dial lyl dimethyl ammoni um chl ori de (DADR/AC) Particularly preferred

ool ere: 2 S he o neIRRL YIEKS, A HleC BRILLIRI Sy A, SR LIC ROLYITRE, ° 2
copol yner, the conbnoner s usuarly acr or ‘ot t 87 - 2ol

non-i onic etd‘g@@tm?l:fam wmneatumrat%drﬁeﬁeﬁepn Taédcatwhintl P yy e ca

coagul ant DgPL - HO e t may be produced in the
presence 2 Ib%ﬁl unctlegnéﬁ)m&gd?ﬁ%/gééﬁ%?% él3[()(>i<2';1duce structure, for

i nst ance pol yet rFehn g | Fhensht A RE HDnEHEPSNSER dtot é@lratalayweé:mmnl um
chloride, maidwd engydis acrylam de and nul tifunctional nononer included in

t he pol yner chai n. The anount of these additives, if used, is general ly at

| east 20 10 ppm%%u‘é}P‘Fy"’%’E $RERE- 50 ppm It may be up to 200 or SO0
ppm The armount wé EaveoBLepmakexyal ifoundr raldty i exd@bcionNeprt ralke anmount

which is required to give .observable ret en the anjoni¢,.retention
aidis addéd**Fhe® deg‘r%%ﬁ‘tonrmﬁl e sﬁ]ﬁ“%leg%an{ggt dtfstl?rf“?gi sG8p&fsitén to
have a zet ppgoteertial f\}vbr:chlastar,omfctezex@d@xtlsnpoil ttlhﬁe_,bb:mqie:saah'aslf actory
retention is,0f fen. géﬂ/ﬂé@k@ %\S‘aaupaﬁlﬂgh iR @OC?O%EBEEE %%aﬁ"%h“y
negative. In practic unt “of cationic nateria et erm ned
by form ng tS'D? SusnenN IR RICOAUREARHENERY AUBIFRRE AfFAvestenthd rhitheer

(Raving regardh A8gd he-=td epghh poopentdtenitit are f£aeHe . rfdr grdelhen
observing the retentjon_effect Ltporéeadd ng the rgtentl on aid after adding

various andUHESPe¥ - tHe 8% dift rCaPnY381ppifd caatafey eaigsetiam e for
the cati onlm neherratehvioncbodpindyr shgdi fbcgiveanguol, rexenndead odny
am)untﬁL, t}ﬁq m) ecul ar weight cationic polyneric material (for

i nst atce |ntt |c i Scosity above 4dl/g) since the use of such a material
does not usual | yTeaussel larhod ipreosmeast omnmpyr beramn converdviaied sbfifi ci ent

cationi c malesdal WGB! Se1-BAr 98AYC eaﬂbeﬁttewatol gedhan cWelahtefigs been
used. 5 However, if desired, other materials can be added wth ox after the

cationic po“t%ge‘l“ilhn%rrﬁﬁﬁ%%ﬁl £ eegagitarie i scqﬂ'éese‘ahla%o%*éocbr BRVdEE t hese

extra mat erd@bscaor DQL1yntenfeleedd t hit Be, precersut Thehanodel ibkreadtd oni c
pol ynmeri c coagul ant narmald.y 10 from Q. 25 10.kg.act.i ve_ pol I per

tan dry celd })%t%nsﬁng’ﬁ‘ﬁnd‘rﬁl-c Q‘ter%%fnti ?% §1E&Fg) 9 the 18?}6'”235% t he
bi nder nmay fuel keldled prior to the cationic coagulant or after the cationic

coagul ant. The bi-rﬁgetoﬁ%wfgul arttat@cy Qsleﬁﬁed nesc%wa al txgééle of

si mul t aneousl y. e coaﬁ ant g ed as a_single dose or as a split
dose, far i9isPapRRtpatt NEArGIBEf Pédéﬁa wattn selLyuapreer t ARagi dGer itThe

order of adgtcapa®dilet het bbmﬁlaﬁ.ngndueatl@tﬂéCceQagub@et ﬂmé@ yaritek as
cdnve |ent wi t hout . significant deteri orat %3 20 After treat nment

of t heéSsusRMFOnSHPER t F&Thi HYEr E%t SX? %%tag | 8ft 2% he
ani oni ¢ ret &dity obiaidkn sbaksrdd omt drtyhestoeki ed csﬁtsprenwnmh Thikd nded ng nay

be done under, g up @ highysHEar ol | 6o NOEIB) Yoflone ndss suf figi ent

force sinply he anionic retention aid 25 into the suspension, fox
i nstance atPY¥&etheadvex WMy gleqds ite. PFheCAnboRt C oPr &fHomic r &tlaws on ai d

is normally; . 9tt Q1K dnik ye Rk ehesmnetis@ereﬁ Ofhe PHEHhEEADLY kHe 4
kg/t. The anioni¢c reteption aIJani terial V\g g acts to 30 floccul ate
the t ridht et hiNEPBER SHRFRASY Fie TSI HProPE FHE WP ditfag@tiipnic
conpari son girdtipa ﬁ@ﬂhéfO’Chalhaﬁ'&d to dafdxbdédn nséredingus mnwier ldthamy be a
substanti al,]y.water Ie ani ri a |dt s it. may be,
For | not anceya5Bggh, iafint SOHERLELRRLURY | eso i Shutin My Bre Bt ™
however, i tbllsdarm_vc;iid)paotrme&lla!t deani poilyhystrentyi ovataind adhi CHIITEy-’CbEf
Inorganic ofyQF9a30 C5cEQ" a5 a binder in the final sheet, thereby

35 increasing the strength of the sheet, it must be polymeric

and of high molecular weight. Thus the molecular weight



7 instance, it nmay be an organic anionic mcroparticulate retention aid
such as described in US 5,167,766 and US 5, 274, 055. Preferably it is an

i norganic anionic mcroparticulate retention aid. Such naterials ‘aﬂeMi\Blzﬂug
known and include swelling clays, generally referred to as bentonite,

c. oidal silica, polysilicic acid, polygilicic acid or polysilicate

m crogel s, and al um ni um nodi fi ed versions of these. M xtures may be used,
e.g., of organic and i i ] ri-i gl 1 r b i t4 onal
conponent s a?véhgdaggm%g?{’ﬁggcle Irgu (ﬁ%%gofrsgéggg’sigﬁga ttgéﬁtir%a%}prfen véfth

bi nder and c&bi, 0abcacdagehamalaydabeter @08d8PPion of anionic retention aid.

After treatment wfh {b?ﬁce%g?i Ctﬁste&iﬁgﬁi@ theder flaccylated, a
suspension is drained through'a wire to Torma wet sheet. The wet "sheet is
then dried i nedfahgsi¢ rampernto RORATErdt VOIWRRY ¥ iSTAURE ndWapsr Iar d)

sheet. 1p thg.pLogessnthecr §bephtPNs®én bé\sw%m' e ssheatol s prafgrabl y at
| east 60 or /0% nbDre preferab at. | east .20 80, ven 85 or 900 or
above. |n t hanfnDefi fdRVRA LR HUVMES St hBCLUES of e th SRF bAF ¢ FWERATDN ai d

as di scussedsabovaek) ifgF ovasthacdr aarageyafe thydel tell Dsioseyspeansiieam whi ch

has been treated with bi nder and catjonic pol ric_cpagul ant, of. the
types- di scu§88d )I'BF alf5Ve. T%n?(ﬁ%a%aaang 5 f?%%b&at it tage

Focess we oof tRh°
tinmes for a gitwerhvol uTkeofbiaiskwaprefeaablbe heducedpend@Btorid@lssaifle
drai nage,ti der | val ent ihihgns ut pMdhout additi Qf anionic
retenti gP\ aimé%ogﬁd r}”al'glo%\&/en#ge rg%%%glgé g’g to,bpe}l(!ow 50 cc:)r 40%|yggtt hese
tines. The | phospheten | -Svdwakds | $Ea¥eheed Ipcthdeef e¥efegeto tharch,

fol | owi ng exampl-ghatExatahes B4 RAGHKeShethlilbtedoltealdhll osic stock was
used, at 35 a concentration of _0, 5%.soli.ds. For .each tgrﬁr)gg%? ani oni c. starch
0

was added as the BRSdeéimoHRG PEVBENGRT 396 R YhyP RO He®
dosage given (gryt heitakl einbekobaskd sondry weightesiissmarbsbopedndetai al s

‘were added in the dosages_gi.ve ow.jn the a1 ,Paly S &

pol yDADNVAC hg’r?orﬂﬁ vyt &P \}nfgggféel’ of'l(?g SG%\ﬁg#ﬁg?%gggtt g%% \%a\g%cag?r’l ed
out and the trefereblooldmptidn3df 600 AhssinpackRwdierShadincasutdd.tThi s
was t he drai /tti)qe. Results are shown in Tables 1 to 3 below. Table 1 10

Eval uati on of si n%l e addition of Polynmer A 1S 20 25 ) ,
he cationic material is preferably a cationic

polymeric coagulant which has IV not more than 3 dl/g. 1In

20 this specification IV is intrinsic viscosity measured by
suspended level viscometer at 25°C in 1N sodium chloride
buffered to pH 7. Preferably IV is not more than 2 dl/g,
for instance 1.5 dl/g or below. Normally it is at least
0.1 or 0.5 dl/g. The cationic polymeric coagulants

25 have high charge density, above 3meq/g and
usually above 4meq/g.

Inorganic coagulant such as aluminium compounds, for
instance poly aluminium chloride, can be used alone as the
water soluble cationic material, or in combination with the

30 polymeric coagulant.

The preferred cationic polymeric coagulants are
materials such as polyethylene imines or polyamines (both
preferably being fully quaternised), dicyandiamide
condensation polymers (usually being substantially fully

35 quaternised or in salt form) and polymers of water soluble
ethylenically unsaturated monomer or monomer blend which is

formed of 50 to 100 mole percent cationic monomer and O to



30 Starch DosagePol ymer A DosageDrai nage tine(% (kg/t) 1 R 2002
Active(seconds) 302030. 8731. 6733. 211 Table 2 Effect of a r}i B\ﬁ nol ecul ar

wei ght fl occul ant StarchPol ynmer AFI occul ant additi onDrai nageDosage

(9% dosage (kg/t)(g/t) activetineactive .. (seconds)31.60731. 6l ow

cationi c-200831. 6nedi um cati oni c- 200931. 61 ow ani oni c- 2006 Table 3 Effect of
sodi um bentonite StarchPol yner Aeentonite dosageDr g Wﬁmﬁaﬁe
(active(kg/t) activetinme(kg/t)(secon s%S;mGOVlBl 231.623nd 9 It can be
seen that good drai nage resulogl%w@lre obtal ned éhpeh@e% e of Polynmer A

al one, and no si %l {i caberi r‘Pprove ot rbs e \tlé‘_v@ee uent addition
of various &i ph* ecul ar. tvvel&ﬁﬁ f occulr ats V\Q epudedi um 5

bent &H t'e |s gdedsuafter t e PoI y REE 194 there bLe aa%ﬁdg Ly i mpr ovenent

i n t heofio®@* diai nage fenme,© Sl u gs unach q:%’\}\er t ha cqyﬁ@@‘tlgﬁ Exanpl e 2
These tg\?} WIW@W he g 89 sh\an@ﬂ eten%h gsvma@ﬁ asr%\o @tlh@d using the
syste the«J~ engE o 1S testythe fgmbnl as |g ggtarrpl elis
used. dﬁosaq‘ﬁ‘% i's aggegllanlﬁﬁl c st anafemat 5 ?evel 1 3% @A f4rch on dry
fibre. .Subse yasAlty E Lﬁ,h@nyco oa uI ap Stsnaédg esq;rs‘ft%rrs (those
of 5t he®Avent,i inanlBt Qampn At the]:;l;:Sl Yc retention aid, is
sho Tab

t hen addey?@ Spnand £8 drbel ow. Tahle 4

Coagul ag{ Cowgl Qﬂﬁ\ DosaL (k@w&m on| LG RetleEPBI %“ d gﬂbﬁomsed)llﬁetent i on

e Dosage Q\K-%)Ste DADMA Reé %C@@ a COPOlYmer' tt;_uble non-lonlc
solu -

rg art exr 3 ex
OlYme oly™ r wal
the P or othe - 1inea¥



1 TiAan 7
(99 Pol ynmer BO. 6670.8901. 2931. 6942. 0862. 4853. 6842 0OPol ymer
B1l. 2Sodi unR. 491bent oni t 0. 62. 4811. 21. 291 Polyner B is a pol yDADVAC
honopol ynmer of 1V about 2 dl/g. to CLAIMS 1. A process for making paper
conprising providing a thin stock suspension of cellulosic fibres, 5 m xing
into the suspension (a) a water soluble anionic or non-ionic polyneric
" bi nder and (b) a water soluble cationic materl al sel ect gdef pém wat er
sol ubl e organi ¢ polymeric coagul ants hav \i rEAGTsiC Vi scéoslr{ y bel ow 3d1/g
and a charge density above 3 ge gbe‘ﬁ%lﬂf or gam “(;gzagl@l“&?ts , 10 then

floccul ating the enyit6f ¢,—m$ﬁt uspe sma,mchnl%m oni c
retentj ace, al%%’lqg% h@ottl\é)“c‘b%)fa ed g p@nma‘@rfp oﬂfor agwet sheet, and
dryi nYy t he We\t.jl sheet esendctd B |n%§t éalmel"l Whl ch the

ani onise.cs ?or nonWlb avmdﬁ I merl c\gla{wemellg bi ndeyy Sapdbie f substanti al
t

hydr o h cehbul ose* t he_gatéamike fhter | aI {sn@scationic
pol y %T%: coagyl amn amd /v %g | ét nsaee Yt scosl toXc e;&crm?@ag‘ha% 3d1/g. 3. A
processn‘a‘égordl n g@sakaﬂm "o {;Iién 21 n W gh Ztht & p@@yl?c?rl c binder is
sel ect e‘qwfav&m'cél | ul 0si ﬁl@orrp@h .. nat u%@{krgurf%a arches and pol yvi nyl

al €ohol Amaacéé@ accorq; ed otb?%fi’“m 1 or claim2 in whi ch 1the
pol ymerﬁ*%t%l ndeg1 'aspo@el.e(:?%d from ani oni ¢ st arch qa;rb@%?‘ met hyl
cel | ul ogescggs e@spa@%F e@ay: p@% di ng C eq_'_\m',\lqﬁ%l ch the

cationic ](yﬂmfe l'e te { srova ﬁ%lyet S, poI yani nes,

di cyandﬂﬁ% ’R g dg?ool AYpeien) e\?%t et sol ubl e et hyl eni cal I y
unsat ur at ed nr‘ﬁ oner orlorrmg)rPé?tlbl endBCQ gpei.sing 50 i%ro Qgrm:be‘g‘@rcent
cationic gmmmn@ﬁ?ertoand 150 Lm5Pe perce{?tbgt nddettoRome 6. herocess
accafdi ng to cI 2da 5 ge‘haf\ﬁhl ch %Eebgﬁﬁeén % dcﬂgillﬁa yner15;§, nononer s
conpri si r@d% er sgl u kecpeﬁy yI eni cald w ur aéed gpBenkr?

process accordilﬁg eQﬁ:dl cI aimi the t%rlrgil%bl e
tationic materjalc |cs>3§ 3] ynerch(t 80 M@y 10%% ct% Igadie@l g anppai um
chlori de &#F to Z%Qdamﬂ% a%, hayi @Y Nt i ng L g1 Visoe 23 el ow
3d1/ g. lpind®R Q02 __ 11 a"hEAC;?r ess Q@@ro@l Bg*to Ee_cetﬂl §§Scl ai min
whi ch the ank“gljlcene@tl i on ahdsé ed f rp |oli0|6§‘%| C svveelrhétg: cl ays,
col | opdlal $P ca RQl ﬁssp%f‘c ac; ddéa\pd éﬂnei &dte ni cyoueds, cA UM ni um

modi fi ed calds ¢l si i ,F we POtVs] ] € gamche Bt pol §S| | i cate m cr ogel s,
and organic emeb}sﬂ/t cles. 9c Aopﬁéeess accokdi ngStl &l aim
in which thg bi nderarids ca&L8Bt ed d]fer @mmmaﬁl‘rfjc St ar, o an oxy n% ?yl

cel | ul ose, tbﬁé‘dcatl onj Iin nﬁaxtceer‘—’} 3.8 LpperseP10 di %}:Eﬁtldp net
amroni um chl@{ﬂd@l‘ha | % éxlilSIQ: \Fl SCOSi ty l&erﬂOéWCB
retention aid is aftkri hbY ganl Ccé&@\lﬂ*‘h"@l’ ctl ay. rnis m:.xlng

20 (o polymEFC T 7 epensiof

bleeda’ﬁ‘ieonl c



A ‘ ) 11T MAR 20
N.-A. A& e. A{. ALu, . A& Ye. A. A3. A A(L. AUS" &, 47>CCKXZNYZ\ ] 5! 6! ~ysni d_ZU] c. a] cac
N

“aJcalcalcalc.a]c aJca]c.a]calc.a]ca]ca]ca]ca]ca]lc a]ca]calcra Uchalcta
cMaU] ca]ca]callca]lc aJc2a]lcaljca 6!'7'69% % ((**-+. +r +s++z0{ 0] 0~0
6666P77777S89 9 989; 9] w ngb\ W ] ca] c*a}ca] c”a]ca]calc a]Jcalc

aJ cal cal c™a] ca]ca]ca]ca]ca]ca]c

a] ca] ca] ca] ¢akeaghea ca]tcaiha\”?a] 5@%@@]&@&@]&aénﬁaﬁf@D%%%[ropé%t\i&zﬂat% s

<LK<>>>>>>> 2272727222 wr mh

a] ca] ca] ca] ¥8FeBF&alc&ica] 4 ”g}éa]aéa]dé"sé—]rdﬁﬂe@" aterHfc %)% cBfcapad US

a] ca] ca] ca] s"aygapss] c"a] cajeraheallsa AHOAN{BGC/E4n G LnBrgarie<>towric
222222?| wr nhe

a] ca] ca] ca] ré‘éfﬁ%?ﬁﬁﬂH“iﬁf&a]rc?g]e@g]léma]a&éﬂ] ‘onad] MR BARREARES] AR Well
aJcal caj] ca}]:na\}znaa]ma] tial ¢cédé capel hing aldytR) Yk I3) -1 4R 19 a.s

5 1om & () PERER 0% & ) 1oL Tbeg i 195 Pﬁ%’éﬁﬂ%"%ﬁ%ﬁoﬁ'&@@ﬁ YA (-

tR) S) 10% & @?1dS)°EU‘V@&16’Fl1FLRF5P10W&’C(9€1S( | } PRRt Ry MM&“(W@@M & ()-;

tR)S) 10%1& ez POARYEE EhestR) Y Lentd CRALDHUL 1Q{
)S) 10% & () - tR) &%) 1094 & ()-:)S) 10K & () ¥ x’\’?S 10%{& S) 109

tR) S) 10% & fel)ld 55190%&&6) MiERPBRIGOFESE) - : 89: t u} AFtR) S) 10% & () -
S)10%x& ()-;tR srice%&amz% ﬁblg%&tﬁbnaU.R):BM beeht@%e& e Jadd &% 104 & ()- ;

S) 10% & S) 10% & 'RSTX"’P 10%
¥R§ S) 1%% g&)%?wéf?zé%&(ﬁ ‘?‘Pz%é%‘&o f%e((l) LYRBEREE) 10%%()% ’95‘%6% %(
t R) S) 10% & @tisalie%@a@lama)a&m \b@flcb]r@SMlG%(:&o(l)ef t2) 5) 10 ek djefon |
) S) 10% & () 23 KR) &S) 10U & ()-1) S) 10% &' () -; xx"?S) 10% & () -; S) 10U & () -
tR) S) 10% & { } S)10% & ()-; tR)S) 10% & ()-: TUXAFLR) S) 10% & () - 5)10%&()-;
tR) S) 10% & () - : SMDe& tPeatmRntu|\CE) 0vhe Eplorf)ce Sy 094 B 03 - ajig) 10 & () - :
t R) &S) D% &fiécc%%w%ﬁ éﬁuébens@gﬁ{hé“é@iﬁe@&ﬁn} 1O% - é)to form a
t R) S) 10% & ( 0% & ( ) YARL )S)lO‘V& %
S) 10% & () - WFR) %%& %(151 %"()lSt%)%n*d §d gn Sttﬁrt%)xi TR ;
t R) &S) 10% & 6) ford) 408§ bhpetrR) (&hr108¢ &g( bapkd) AU ()sheet .

EFoH IOt E 210908 (5 PHIFAUALS P Tt ooy ok b the hedt (s

910% & () - : Syeefsbly- attR)JZeast+I &P [ OFE70%Y' rmm p;reﬂ(erabwm%mqg-m
Y' 10 & 1 o1 20 Y 10% #| & () - OVN. - E10
Y 10%%%| ()ég( aéd g%#& %’)5 Q’? 9XY %ﬁgﬁ(’» oT Yﬁlol%#&(% \60 ¥W[ -
Y 10%t& ()-0 YI!Eo I}Y@WM]W%RQF@ PIOV@@/&@%&SG)O 2an anionic
H3%d0% *" & £3tedti&h0SE& 49 dlsiﬁ.ﬂMc&aﬁob‘ve&la()/al&pi‘b\réot;ﬁéodfa@ééeA@Eﬂ-o (

# 3940% & ( %40% *: & 09 d 3%90%*>& ():-2
H 394004 * " &e)al ?elﬁugoggﬁo%sF%ASQVwﬂglc Zl/?. 8%%\'& g’ w1th8f> r}der
S&10%92) g& épdlﬁhtMDmMUWMﬂWYWQIIﬁ%@ﬁ@@&%ﬁ%?r QfdtB%i@%PES&iischsed
[)3%1Q%5*5&a§ a2 |[:vU410 \ U1 10mR) & () t3 "I 10%&2)5& ()-t3

| 10@&2)5& ) t3 2°1"10%2) & ()-t3 1" 109%2)x& ()-t3 10%92) 9& () -}
|[:vUAl0  f I 189pFke( pregess weopdrgr fing xhaty J&l%gettelmes for

DI'"109%) & &) §3eh VolOfR) &f(ba&ﬁw&atéﬂ@g@)]@e(J}eaﬁﬂ:ea'8&34‘75'<§£7éo$#véﬂ10
& L$10% & (

+L$10% & S10% & 94 0% ~1102) 102) 10

~ 1 109%) & %‘faﬁf%ﬁ%ﬁs;e ‘B/%A‘ﬂ"[de\?mﬁ%u%‘)’%l?_%‘io% %( 1§+n%1 fo?))s’ %%‘7“5

> L$10% & (pa8it&oh$Pdl@%aiibhib QeL840Y0OR é)dS and may even be reduced

+& L$10% & 7 % le% & $Y10% &

10 1013% %é&}g&( %’6( &Q 4L$18’0§> g%%‘)%é £ vU4(12) >n &$10%4(%4& ()-4
V' &$1090' 0& () - 4The' igeosacnewiylla npv&st@o%il&&t(r)atmm IR Her ¢ cel

H &$10%" " & WO OO Z0RARW10  %4.0%2) g& 10[ ' [10[' [ 10
" 8$10% ' [ & 5) Eﬂa&g%gm ng?é(()) 4 X %%4110%? RE (? Lgx %10%?[ RE& (§ 5{0|[o[ov1] 2
xamg

For each test 1 litre of cellulosic stock was used, at

35 a concentration of 0.5% solids. For each process anionic
starch was added as the binder at a level of 3% followed by
Polymer A at the dosage given in the tables below. In some
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Effect of a high molecular weight flocculant

Starch Polymer A Flocculant addition Drainage
Dosage (%) dosage (kg/t) {g/t) active time
active . . _(seconds)

(4]
low cationic-200

medium cationic-200

W W W w
a v W 3

low anionic-200

Table 3

Effect of sodium bentonite

Starch Polymer A Bentonite dosage Drainage
Dosage (%) active (kg/t) active time
(kg/t) (seconds)

1.6

1.6
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with the use of Polymer A alone, and no significant

improvement is seen with the subsequent addition of various

high molecular weight flocculants. However, when sodium

5 bentonite 1is added after the Polymer A, there is a

significant improvement in the free drainage time, to
values much lower than expected.
Example 2
These tests show the good starch retention which is
10 obtained using the system of the invention. 1In this test
To this is added
anionic starch at a level of 3% dry starch on dry fibre.
is added.

a further component, the

the same furnish as in Example 1 is used.

Subsequently a cationic coagulant In some

systems (those of the invention)
15 anionic retention aid, is then added. Dosages and results

are shown in Table 4 below.

Table 4
Coagulant Coagulant Anionic Retention Starch
Dosage Retention Aid Dosage Retention
(kg/t) Aid (if {kg/t) (%)
used)
Polymer B 0.6 67
0.8 90
. 1.2 93
! 1.6 94
2.0 86
2.4 85
3.6 84
20 Polymer B 1.2 Sodium 2.4 91
bentonite
.4 81
2 91
Polymer B is a polyDADMAC homopolymer of IV about 2

dl/g.
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1. A process for making paper comprising
providing a thin stock suspension of cellulosic
fibres,

5 mixing into the suspension (a) a water soluble
anionic or non-ionic polymeric binder and (b) a water
soluble cationic material selected from water soluble
organic polymeric coagulants having intrinsic viscosity

below 3dl/g and a charge density above 3 meq/g and inorganic coagulants,

10 then flocculating the suspension by mixing into the

suspension an anionic retention aid, _

draining the flocculated suspension to form a wet
sheet, and drying the wet sheet.
2. A process according to claim 1 in which the anionic

15 or non-ionic polymeric binder is a binder capable of
substantial hydrogen bonding with cellulose and the
cationic material is a cationic polymeric coagulant
having intrinsic viscosity not more than 3dl/g.

3. A process according to claim 1 or claim 2 in which

20 the polymeric binder is selected from cellulosic
compounds, natural gums, starches and polyvinyl alcohol.
4. A process according to claim 1 or claim 2 in which
the polymeric binder is selected from anionic starch and
carboxyl methyl cellulose.

25 5. A process according to any preceding claim in which
the cationic polymer is selected from polyethylene
imines, polyamines, dicyandiamide polymers, and polymers
of water soluble ethylenically unsaturated monomer or
monomer blend comprising 50 to 100 mole percent cationic

30 monomer and 0 to 50 mole percent other monomer.

6. A process according to claim 5 in which the cationic
polymer is a polymer of monomers comprising water soluble
polyethylenically unsaturated monomer.

7. A process according to any preceding claim in which

35 the water soluble cationic material is a polymer of 80 to
100% diallyl dimethyl ammonium chloride and 0 to 20%

acrylamide and having intrinsic viscosity below 3dl/g.
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10 diallyl dimethyl ammonium chloride having intrinsic
viscosity below 3dl/g and the anionic retention aid is an
) inorganic swelling clay.



