2251368 PI TCH CONTROL This invention relates to the control of.pitch®and
stickies in the manufacture of pulp and paper. It is well known that
"pitch" can accunul ate in paper naking and also in the manufacture of pulp,
causing significant problens. "Pitch" is.the termused t 22344 be t he
sticky materials which appear in paper making; these-originate fromthe
wood from which the paper is nmade. However, nowadays when nore recycl ed
paper is used, "pitch" is now used as a &ereral termfor all naterial
soluble in organic solvents but not_soluble in water, for exanple the ink_
or adhesive present in recycled paBRXCHTRONEROLs ting nmaterial originatinf.-
fromrecycled fibre is also called "stickies". The pitch or stickies can
accurul ate at various points in the system It can bl ock the felt and

t hus hi nder drainag t can er t-h | or yi ng
cyl i nders causing i?r o pi}?{(&ﬁg égm?%]'?késpgge?gg A n#%;?laﬁéfgnécé%c i?gcém
press rol kst jQkid6n e Smansed Beuté& ke £l ' direct or indirect
contapt_mﬁtﬁ'ﬁﬁé pggér S ggt. Many naterrngghgggpgég%ﬁhsed_in an attenpt
to elimnate these probienpel SukRowAt Ehat! dplhkehtd@an Yt dtE£aAENnt s
such as talc and anionic dispersants. However; conventional dispersants can

be ihnef f eplaipes malting eaedl sysé einathéhnaaucaethted dJRIPulpip cfusimgch”. In
SucC

significant problems. "Pitch" is the term used to describe
the sticky materials which appear in paper making; these

originate from the wood from which the paper is made.

However, nowadays when more recycled paper is used, npitch®
is now used as a general term for all material soluble in
organic solvents but not soluble in water, for example the
ink or adhesive present in recycled paper. The depositing
material originating from recycled fibre is also called
"gtickies". The pitch or stickies can accumulate at various
points in the systemn. 'it can block the felt and thus hinder
drainage of the paper web. It can adhere to the wires or
drying cy;iggers causing it.to pick holes in the paper. it
may aisé deposiéfbn press rolls or other rolls ahd the like
which-comé”into'direct or indirect contact with the paper
sheet:;

f:Many materials have been used in an attempt to
eliminate these problems. Such materials include inorganic
treatments such as talc and anionic dispersants. However,
conventional dispersants can be ineffective in a closed

system as there can be a build-up of "pitch". In such
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systenms ¢ he pittch baFticIes have to be renobved fromthe water systemin a
controll ed way wi thout being allowed to accunulate on the felt or rolls or,
for exanple, the pipe work used in the paper naking nmachinery. These
products have al so been found to give a limted effect and there is a need
for further inproved treatnents. It is also known to spray an aqueous
formul ation of certain cationic polyners_tg® reduce the build-up of
deposist.s. However this treatnent is not fully effective. It has now been

f ound, {accorsiistenis® the pitsiepartields Havé ed B erdhdbdéd Upréh Bhé Chadr
t he paper maki ng machi nery can be controlled by applying thereto both a

cati oni ¢ polsystemnich an contrwll bl wae rwitloowt dbebny , allewved elsent | nventi on
provi des a nethod for the control of pitch or stickies in pulp or paper

meki ng whi cleeamiats eappthe nfel or rolls oy fempecexanpley, cthe pipe
separately which is not in continuous contact wth water a water-sol uble
cati oni c pol¥aik GERA alRckhe -RIPeH ARG MaAchinerer . Tesepgedpets have
conbi nation of cationic and anionic polyners_it_has been found that it is
possi bl e t o dIxikeeD UG LR FIYR %i 1ted #ffeck Rnd rhexegls @ NePless
roll or danﬁ¥ rg%l for example, which prevents_pitch fraom adhering to
hem 1 colt P b ayel s ERRE o Tore Gried e ch ot Ry
treated bec%%&&% %¥Srmdlation of certain cationic polymers to reduce
| the build-up of deposits. However this treatment is not

KJ _ fully effective.

It has now been found, according to the present
‘invention, that the build-up of pitch on the papermaking
machinery can be controlled by applying thereto both a
cationic polymer and an anionic polymer.

Accordingly, the present invention provides a
method for the control of pitch or stickies in pulp or paper
making which comprises applying to - pulp or papermaking
equipment separately which is not in continuous contact with
water a water-soluble cationic polymer and a water-soluble
anionic polymer.

By using the combination of cationic and anionic
polymeré it has been found that it is possible to obtain a
COéting on the pick up felt, paper forming wire, press roll
6r:dandy roll, for example, which prevents pitch from
adhering to them. In contrast a machine chest, back water

tank or a pipe cannot be treated because these are in

continuous contact with the process water.



continuous contact wth the process water. -3- Al though the*pol ynets can
be applied , for exanple, by neans of a hopper or other applicator it is
preferred that the polyners are sprayed onto the equipnent. In a
particularly preferred enbodi nent, the anionic product is applied
subsequent to the application of the cationic product. By producing a
coating on the surfaces in this way there is inproved paper machine
runnability as well as inproved sheet quality resulting frominproved

perfor NAleRoddd the PHIGAME N Idadr We Ypplenesi ! £d ‘@:&%ﬁi;%/{,i ey nifarfll fferent

wat er sol ubl e cationic and anionic polyners can be enployed. It wll be~ .,
appr eci afed hbpbeirhor Ritr Gppltidaitse it tie pryidratd dhadf vnee pol yners
rather than in their precise nature. These will generally have a nol-ecul ar
wei ght pedym2ss tereb@praied Mrta dtheorequipnenter s Inha peaftdrouddringt ecul ar
wei ght is 1000 to 100,000, especially 20,000 to 50,000. The charge density

( det er nbreferyed g@mboskimenti,ndhe@andmnishiparadugt titration) of suitable
polynmers is 0.1 to 10, especially 2 to 8, nmeg/g. The polyners will normally
be for mPatPRlied, subsesment: &P e ARPLIGaRIMM of the Gatdanid i on of each

ol ymer bei_n in general, fromO0.1 to, 50% by wei ght and preferably from1l
Do 2006 BFOREtEnt . P STAGWEING & FoAYTiNG on the strfaces in this vay

there is improved paper machine runnability as well as
improved sheet quality resulting from improved performance
due to reduced build-up of deposit. _ ' ;;)
A wide variety of different water soluble cationic
and anionic polymers can be employed. It will be appreciated
that the invention resides in the application of the polymers
rather than in their precise nature. These will generally
have a molecular weight from 250 to 500,000. For cationic
polymers the preferred molecular weight is 1000 to 100,000,
especially 20,000 to 50,000. The charge density (determined
by e.g., streaming current potential titration) of suitable
polymers is 0.1 to 10, especially 2 to 8, meq/gf |
The polymers will normally be formulated as a . -
concentrated aqueous solution, the concentration of each
polymer being, in general, from 0.1 to 50% by weight and
preferably from 1 to 20% by weight. This concentrate will
normally be diluted to an applied concentration from 1 to

10,000 ppm, especially from 1 to 5,000 ppm. The dilution
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nor mal | y¢ be dil Ut ed fo an applied concenttation from1l to 10,000 ppm
especially from1l to 5 000 ppm The dilution shoul d, of course, be nade
with water which is sufficiently pure that it does not reverse the charge
of the diluted system Such conpositions can also contain the usual wetting
agents (i.e. materials capable of reducing the surface tension of water)
and ot her additives conventionally used £of pitch control. In particular
cationic or nonionic surfactants may be used with the cationic polyners and

ani ont¢,0r HEWIH C SEIdAtESdf odbade whHel watdr aMivH G dufEicientilsy
preci se nature of the surfactants which nmay be used is not inportant and a
consi der abl epusse itHat ait ddd=ermpt mevérsé artie clharde ol arhe @didamiedati on

wi th the pol yner conponent, provided that they are water soluble. Suitable
noni oni ¢ sursyattemt s i ncl ude condensation products of ethylene oxide with a
hydr ophobi ¢ nol ecul e such as, for exanple, g%fher fatty al cohol s, higher
fatty acids, al kyl pherf3ich gomBesitien® <Ry AIso Lenkainfthepuain fatty
acids, polyhydric alcohols and their partial fatty acid esters, .and | ong
chai n pol ygl ingpagents Ester f’F%Be’tpﬂa:b? h‘é?P"?‘P%%PfA NG i of these

condensat o nSlpzrtoéjéJé: tésenr[sa' orij1 I 65 vlv)a?téjrs-)e dé.nd other additives conventionally

used for pitch control. In particular cationic or nonionic
surfactants may be used with the cationic polymers and
sz anionic or nonionic surfactants may be used with anionic:
polymers. -

The precise nature of the surfactants which may be
used is not important and a considerable variety of different
surfactants can be used in combination with the polymer
component, provided that they are water soluble. Suitable
nonionic surfactants include condenéation products of
ethylene oxide with a hydrophobic molecule such as, for
example, higher fatty alcohols, higher fatty acids,
alkylphenois,-polyethylene glycol, esters of long chain fétty
acids, polyhydric alcohols and their partial fatty acid
esters, and long chain polyglycol partially esterfied or
eﬁherified. A combination of these condensation products may

also be used.



-5- Preferred cationic surfactants suitable for use in this ‘invention

I ncl ude water sol uble surfactants having nol ecul ar wei ghts from 200 to 800
and having the general formula: R R [err] wherein each R
i s independently hydrogen, a pol yethyl ene oxi de group, a pol ypropyl ene

oxi de group, an al kyl group having 1 to 22 carbon atons, an aryl group, or
an aral kyl group, at |least one of sgaig R groups being an al kyl group having
at | east about 8 carbon atons and preferably an n- alkyl group having 12 to

16 carbon atons; prErabeé®i BatibhidsaPeaBtahydi Saltablehdbid8sboin( €. g~ -
chloride), or 1/n of an n-valent anion. M xtures of these conpounds can .

al so betwiedimsenbbon UiheDhdst watet hsslubYensupBactarter Bavyngwo: of the R
grups of the cationic surfactants of the fornmula are nmethyl or ethyl, and
nost predkeablayr meebhyihts afopr 20er bl §00nan® havipgi thangenetra¥!l group .
[err] or [err] and is nost preferably benzyl. Particularly useful

sur f actfermulayus i ncl ude al kyl di met hyl benzyl ammonium chl ori des havi ng

al kyl groups with 12 to 16

\\\\\\\ /’,/”
’///,//’ \~\\\\\

wherein each R is independently hydrogen, a polyethylene

oxide group, a polYpropylene oxide group, an alkyl group ' ;;)

having 1 to 22 carbon atoms, an aryl group, or an aralkyl

group, at least one of said R groups being an alkyl group

having at least about 8 carbon atoms and preferably an n-

alkyl group having 12 to 16 carbon atoms; and wherein X~ is

an anion, typically a halide ion (e.g. chloride), or 1/n of

an n-valent anion. Mixtures of these compounds caﬁ also be

used as the surfactant of this invention.

Preferably two of the R grups of the cationic

surfactants of the formula are methyl or ethyl, and most |

preferably methyl; and preferably one R group is an aralkyl

group @ —CHy- or

<:>-CH2-CH2—,”and is most preferably benzyl.
Particularly useful surfactants thus include alkyl dimethyl

benzyl ammonium chlorides having alkyl groups with 12 to 16
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-6- carbon atons. One commercially avail abl e product of this type includes
a mxture of al kyl dinethyl benzyl amoni um chl ori des wherein about 50% of
the surfactant has a [err] n- al kyl group, about 40% of the surfactant has
a Cl2H25 n-al kyl group, and about 10% of the surfactant has a Cl6H33

n-al kyl group. This product is known for its mcrobicidal effectiveness.

Q her surfactants which can be used includg the group of pseudo-cationic
mat eri,al s having a nol ecul ar wei ght of 1,000 to 26,000 and having the

general, f or Byydhdredtdondler ne [Corderdrhl By rdval Fabé Yistdict B iass

pol yet hyl ene oxi de, pol ypropyl ene oxi de or a conbi ned chain of ethylene

oxi de and prypé drclndets a andktiss adf £kys Gimetlyyl Neenzydl kanimayrioap, or
hydrogen. Exanples of this type of surfactant are diclosed in U S. Patent
‘No. 2, 979, 52hlcrhisiesnivhere jjolabouts 50%| of cthei surfactapthcras a [y 4Hz9 N-
sul phonat es or carboxyl ates although it is possible to use polyners derived
f r om nat ur alaldntd gnonpu@bait AR L the csurfaekanphamiz ‘E:lzi‘{zﬂl norailkek er
sol ubl e cellul ose derivatives. Thus suitabl e anionic polyners include
lignin sul pKEifitRys ansh|abephi ME Qe e Favtactant hasf 3 Cuafaq ki ed

nni n n | am ne_f.or mal dehyde, conden . . .
ta s and gqreouap. ('al'hios rrparéj uéléj e:l.sC chgwga of its microbicidal

effectiveness.
Other surfactants which can be used include the

. group of pseudo-cationic materials having a molecular weight
of 1,000 to 26,000 and having the general formula NR3jR3Rj,
wherein R; and R, are polyethers such as polyethylene oxide,
polypropylene oxide or a combined chain of ethylene oxide and
propylene oxide, and wherein R3 is a polyether, alkyl group,
or hydrogen. Examples of this type of surfactant are
diclosed in U.S. Patent No. 2,979,528.

The anionic polymers employed will, in general, be
sulphonates or carboxylates although it is possible to use
polymers derived from natural products such as anionic
saccharides, anionic starch and water soluble cellulose
derivatives.

Thus suitable anionic polymers include lignin
sulphonates, polynaphthalene sulphonates, tannins and

sulphonated tannins and melamine formaldehyde condensates



-7- which are optionally sul phonated. Cher anionic pol ymer's whi ch’ nay be
“ enpl oyed i nclude hono and copol yners of various carboxylic acids including
acrylic acid, nethacrylic acid and nmaleic acid and their derivatives. These
i ncl ude polynal eic acid and pol yacryl ates and pol ynet hacryl ates as wel |l as
copolynmers of acrylam de and acrylic or methacrylic acid, including those
whi ch are obtai ned by the hydrolysis gf_polyacrylanide O her polyners

i ncl ude copol yners acryl am de and AMPS (2-acyl am do- 2- et hyl pr opane

sul Phonif ;36! dreAdptalonadd y* SRAPHERE . SIOLHRAL i1 ot 3 yaidahoni © el d
with maleic acid, acrylic acid or nmethacrylic acid. It wll, of ceurse, be -~

appr eci ghaehnt ? ble etip10¥ed APcINeS holid Rhd P Alva's igE Wharifowe acid
formor in the formof waier soluble salts thereof. A considerable variety

of diff eaghoxyadliicoaicd deoliysiud ingn aerylded achids mathadamd fforadits taant e, ..
pol yet hyl enei m nes, especially | ow nol ecul ar wei ght pol yet hyl enei m nes, for

exanpl emaflerdwl ecildaandeitiietd ruderdvatitesand Thesec iiadndep pod yaded,c
including tetraethyl ene pentamine and triethylene tetramne, as well as

var i ous agide ango Pplyeicryhates ans mm%hﬁg:%mﬁgﬂﬁm@ls\u@? as those

described in US-A-3250664, 3642572, 3893885 and 4250299 but it,is as
copolymers of acrylamide and acrylic or methacrylic acid,

including those which are obtained by the hydrolysis of-
polyacrylamide. Other polymers include copolymers acrylamide

and AMPS (2-acylamido-2-methylpropane sulphonic acid) ‘J
as well as copolymers of styfene or styrené sulphonic acid

with maleic acid, acrylic acid or methacrylic acid.

It will, of course, be appréciated that the anionic
polymers can be used either in the free acid form or in the
form of water soluble salts thereof.

A considerable variety of different cationic
polymers can be used. These include for instance,
polyethyleneimines, especially low molecular weight
polyethyleneimines, for example of molecular weight up to
5,000 and especially up to 2,000, including tetraethylene
pentamine and triethylene tetramine, as well as various other
polymeric materials containing amino groups such as those
described in US-A-3250664, 3642572, 3893885 and 4250299 but

it is as



general |y prefer“red to use prot onat ed.or dquaternary ammoni um pol yners.
These quaternary ammoni um pol yners are preferably derived from

et hyl eni cal l y unsaturated nononers contai ning a quaternary anmoni um gr oup
or are obtained by reaction between an epidatohydrin and one or nore am nes
such as those obtained by reaction between a pol yal kyl ene pol yam ne and
ephi chl or ohygkmexaldry txyremeid)rtdaeim@r@tpbrcaﬁeﬂ cmgldmatedinmwmcinimmnd

ei t heret hylﬁgﬁmgg Nép
whi ch ,,tf@,n be. used xlaér?cl ude d| a%él%ﬂniﬁgf ??mrral de (i/de cor?dg%séat es. éé.‘(ﬁﬁﬁ.x
of sthis' typeeFtefd stYR KM Rieal y amsafpirated RANIRaLH &%ad’t?rng a

anmoni um sal gusatérth P sdmpseien atoup b dxe r&utamtesa &r}d adtlichnbddwadrtle,

may al so be inclu ner zat i on. reactants.
di eyandi am 1% o?ﬂ%ﬁdhaﬁffg% '¥ A q? T%r%ow o asf"ﬁ}" aa\faﬁt}ﬁﬁ e as
Ti nof i x QFLfokta iTidsh lﬁellg%a@mn cbzﬂtvmeh mfpmwkkﬂ,er@mmecmdal ns as

Its active | f&t) 5%%;9@«3&@& tbé’éwélﬂ{y tﬁ%x‘ é/‘x‘ﬂrtrp have a
nol ecul ar wel etvveen a out 20,7000 50, 000. yp| ca catl ni_c poI ymars
whi ch' can bedl}%%fd‘}f]@l!m? A ek h%eﬁﬁhﬂ?%cﬁmw e Ry

et hyl eni cal |poliaeing At astHaE Qi i driicd Ystsl mﬂzs mmbrm:arpqie/mwa cﬂndauaé

382?2?2?;3”%%%5 ndigilladYomndladind | Cdnaom et T ue YRR o anin
especi al | y a&yie araeladisslabedtiy|UB-AH321582, 4641 phRiGher fammilc kkeniay/lor
chloride ammonium salts, and most preferably both formic acid and
O ammonium chloride, may also be included as polymerization
reactants. One dlcyandlamlde-forma1deh’¥de type polymer is
commercially available as Tinofix QFLfrom Ciba Geigy Chemical
Ltd. of Ontario, Canada and contains as its active ingredient
about 50 weight .per,cent of polymer believed to have a
molecular weight between about 20,000 and 50,000.
Typical cationic polymers which can be used in the
present invention and which are derived from an
ethylenically unsaturated monomer include homo- and co-
polymers of vinyl compounds such as vinyl pyridine and
vinyl imidazole which may be quaternised with, say, a C; to
C18 alkyl halide, a benzyl halide, especially a chloride,
or dimethyl or diethyl sulphate, or vinyl benzyl chloride
\_ which may be quaternised with, say, a tertiary amine of
formula NRJ_RZR3
lower alkyl, typically of 1 to 4 carbon atoms, such that
one of R; R, and R; can be C; to C;g alkyl: allyl compounds
such as diallyldimethyl ammonium chloride; or acrylic

in which R; R, and R, are independently

derivatives such as a dialkyl aminomethyl(meth)acrylamide

> which may be quaternised with, say., a Cl to ClB alkyl halide,
a benzyl halide or dimethyl or diethyl sulphate, a

‘ methacrylamido propyl tri(Cl to Ch alkyl, especially methyl)
ammonium salt, or a{meth)acryloyloxyethyl 1:ri(cl to 04
alkyl, especially methyl) ammonium salt, said salt being a
halide, especially a chloride, methosulphate., ethosulphate
or l/n of an n-valent anion. These monomers may be

copolymerised with a(meth)acrylic derivative such as



whi ch may be quaternised with, say, a tertiary amne of fdrrmula [errq jn
which [err] and [err] are independently |ower alkyl, typically of 1 to 4
carbon atons, such that one of [err] and [err] can be [err] to [err]

al kyl; allyl conpounds such as diallyldinmethyl ammonium chloride; or
acrylic derivatives such as a dial kyl am nonet hyl (neth)acryl am de whi ch may
be.quaternised with, say, a [err] t® [«err] alkyl halide, a benzyl halide or

di et hyl Lethyl. sul phat th | ai thi ([erh ta,l

iyl espectar bty o i e S B ERYERERIE, (Fig i, i =S ;;
tri t =4l eﬁ&?‘d | | t appoa; | { g5 ISl 4 Fng.
ar Ihgil[ ?(r:kra] egap%%jf‘;llrll%éa c‘?‘u‘l ori e,a ét{ﬁiﬁ)ﬁ‘gu p%%x'?e, e?%ggzﬁ?%hié?e or [e‘r@r‘% of 22 '

n-val ent ani ®n rdNESEAPUHEES dBYtE £opmhYaerised with a(neth)acrylic
derivative such as -9- acrylam de, an acrylate or nmethacrylate [err]

al kyl ester or acrylonitrile. jlypical ch polymers contain 10-100 nol % of *
recurring units of the <$QH a& ferr] ?IH 0-90 mol % of recurring units of

the forrmula: [err] in which [ p{ egent sphydr ogeny,er a | ower al kyl
radical, typically of 1-4 car E‘%dnd(aé%l R2 r%‘pr esent gxa | ong chai n al kyl
group, typically of 8 to 18 carbon atomg [err] and

and 0-90 mol % of recurring units of the formula:
1‘1_
CH2 Eo
OR2

in which Rl represents hydrogen or a lower alkyl radical,

typically of 1-4 carbon atoms, R2 represents a long chain
alkyl .group, typically of 8 to 18 carbon atoms, R3, Rl& and
R5 independen_tly represent .hydroger_x or a lower alkyl group
while X represents an anion, typically a halide ion, a
methosulfate ion, an ethosulfate ion or 1/, nofan
valent anion.

Other quaternary ammonium polymers derived from
an unsaturated monomer include the homo~polymer of
diallyldimethylanmonimn chloride whi;:h possesses recurring u

units of the formula:

cH, .
. —CH cH - cH. -
| l 2
N+ Cc1” .
CHy CH,

as well as copolymers thereof with an acrylic acid_

derivative such as acrylamide.



R i ndependently represent hydrogen or a | ovwer alkyl group while X

represents an anion,typically a halide ion, a nethosulfate ion, an

ethosul fate ion or [err] of a n valent anion. O her quaternary amoni um

pol yners derived from an unsaturated nononer include the hono-pol yner of

di al I yl di met hyl anmoni um chl ori de whi ch pasggsses recurring units of the
formula: CH [err] as webthax popwhgnerehibbresh hetthsed andywhichcade derived

derivative such as acrylamide. = - 10 - Qher polyners which can be used
and, whrth are defrewdunsshnyatedunancuensninelvdenthode havinghthenformela:
formula: [err] where Z and Z rchyemay be the game gr different is [err]

or [err] Y and Y', which may belthgrsare aor dirfiherent —grereither X or
-NH R'" X is a halogen of atomc jwejght greatge than 30, n is an integer of
from2 to20, and R and R' (1) Pe the sant or difdarent al kyl groups of

or (1) when t akBRSFBe ReR fi't REAFPeBfoth: thsamlipabasbrEtheat iiared

ring of froms ' 9ch, CHeCHCH,~ or -CH,~CHOHCH,-, ¥ and Y', which may be the
same or different, are either X or -NH'R", X is a halogen of
atomic weight greater than 30, n is an integer of from2 to 20,
and R' and R" (I) may be the same or different a;kyl groups of

o from 1 to 18 carbon atoms optionally substituted by 1 to

2 hydroxyl groups: or (II) when taken together with N

represent a saturated oxr unsaturated ring of from 5 to 7

atoms: or (III) when taken together with N and an 6xygen

atom represent the N-~morpholino group, which are described

in U.S. Patent No. 4397743. A particularly preferred such

polymer is poly(dimethylbutenyl) ammonium chloride

bis-(triethanol ammonium chloride).

Another class of polymer which can be used and
which is derived from ethylenically unsaturated monomers
includes polybutadienes which have been reacted with a
lower alkyl amine and some of the resulting dialkyl amino

groups are quaternised. In general, therefore, the

polymer will possess recurring units of the formula:

—(cnz—?n)— —(CHZ—?H)— '—(cnz-?n)— and -(cﬁz-cn)-
) CH CH, ?Hz THZ
THz | ?Hz CH,

CH, CH, THZ

+AR X~ NR

2



atons, or (I111) when taken together with-N and an oxygen atom represSent the
N- nmor phol i no group, which are described in U S. Patent No. 4397743. A
particularly preferred such polynmer is poly(dinethylbutenyl) anmoni um
chloride bis-(triethanol amonium chloride). Another class of polynmer which
can be used and which is derived fromethylenically unsaturated nononers

I ncl udes pol ybut adi enes whi ch have beehlreacted with a | ower al kyl am ne .
and sone of the resulting dialkyl amno groups are quaternised. In general
therefore, timethel medarwpropesddess eedyrab3g unaspesitivedyf or mul a: [eg'l

- 11 - in the nolar proportions [err] respectively, where R represents. a

| over al kyl whegiecR repygiseaitisy ag Ay laldy letradicador dampiaalishoul d be

~under st ood t hat %ye | ower _al kyl radicals need not _.all be the sanme. Typi cal

quat er ni si n§ BGERYS PHCPG’H&lrrEIaﬁlﬂcar}hl oritdShandg g undarsioedand di et hyl
| f at Vi f d t t
bei ng gener SHAY PG BueS0a i, PRt ATt s S it @Qﬁa%ﬁ@@%ﬂi‘gﬁz”pil yrer &
can be obt alsggg by gg:gln%g% %Qg{sgwgrl%%{%g1 ﬁ?él@dh nonoxi de and hydrogen
ra

in the presence “of appr am ne.
methyl chloride, dimethyl sulfate and diethyl sulfate.

Varying ratios of a: bl °b2 :c may be used with the amine

amounts (bl+bé) being generally from 10-90% with (a+c)

being from 90%-10%. These polymers can be obtained by U
reacting polybutadiene with carbon monoxide and hydrogen

in the presence of an appropriate lower alkyl amine.

Of the quaternary ammonium polymers which are
derived from epichlorohydrin and various amines, particular
reference should be made to the polymers describe_d in
British Specification Nos. 2085433 and 1486396. .A
typical amine which can be employed is N,N,N' N'-tetra-~
methylethylenediaminé as weli as ethylenediamine used

together with dimethylamine and triethanolamine.

Particularly preferred polymers of this type for use in ~/
the present invention are those having the formula:
‘1 .
HOCH,,CH, [ CH, | |
HOCHZCH2 -CH2-—(l2H—CH2 1;1 Iy _Cliz—CH—CHZ-‘—NH—CHZ
HOCH,CHY™ o1~  om H3C1 OH
- N 2 =

where N is from O-500., although, of course, other amines

can be employed.
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Of the quaternary ammoni um pol yners which*are derived from epi chl orohydrin
and various am nes, particular reference should be nmade to the pol yners
described in British Specification Nos. 2085433 and 1486396. A typical

am ne which can be enployed is NN, N ,N -tetra- nethyl et hyl enedi am ne as
wel | as ethyl enedi am ne used together w th di met hyl am ne and
triethanolamne. Particularly preferred-palkyners of this type for use in

t he present invention are those having the formula: [err] where Nis from
0- 5003, al t hough, of cookiser pdliemersiwiebch acalecbemded ethclude ditioider
pol ynmers whi ch can be used include cationic lignin, startch and tannin
derivati ves,ligrin astanech and taendy derdvativesypsuckasithes® tannin (a
condensed pol yphenolic body) wth fornmal dehyde and an amine, fornmed as a
salt e.g. acitaned Py e‘,¥a B chYRe i Beaction PE tARRIN (R GRpdensed

Dol yam deamRATHRISARYST SRATL S L O CERMSREAS ThOSR | HRARE o formed,as

op1 ShOr oYY T T LS8t SO0 b PIEL A0k ) B LOH LD

met hyl et hyl aa@ Vel rﬂ eﬁ@ﬂé’mﬂlé IFchymers which have been crosslinked
such as polyamideamine/polyethylene polyamine copolymers
crosslinked with, say, epichlorohydrin.

s : The preferred cationic polymers of this invention
also include those made by reacting dimethylamine,
diethylamine, or methylethylamine, preferably either
dimethylamine or diethylamine with an epihalohydrin,
preferably epichlorohydrin, such as those disclosed in U.S-A-
3,738,945 and CA-A-1,096,070. Such polymers are commercially
available as Agefloc A-50, Agefloc A-50HV, and Agefloc B-50
from CPS Chemical Co., Inc. of New Jersey, U.S.A. These
three products reportedly contain as their active ingredients
about 50 weight percent of polymers having molecular weights
of about 75,000 to 80,000 , about 200,000 to 250,000, and
about 20,000 to 30,000, respectively. Another commercially
available product of this type is Magnifloc 573C, which is
marketed by American Cyanamide Company of New Jersey, U.S.A
and is believed to contain as its active ingredient about 50

weight percent of a polymer having a molecular weight of

. about 20,000 to 30,000.



di met hyl ani ne or diethylanine with an epihal ohydrin, preferably " s

epi chl or ohydrin, such as those disclosed in U S A 3,738,945 and

CA- A-1,096,070. Such polynmers are commercially avail abl e as Agefl oc A-50,
Agefl oc A-50HV, and Agefloc B-50 from CPS Chenmical Co., Inc. of New Jersey,
U.S. A These three products reportedly contain as their. active ingredients
‘about 50 wei ght percent of pol ymers-hagiag nol ecul ar wei ghts of about
75,000 to 80,000 , about 200,000 to 250,000, and about 20,000 to 30, 00Q,

respectivel y. Anottneadditipieipd lyquatahehtye polytunts dertivies thm i s (L5 »
Magni fl oc 573C, which is marketed by American Cyanam de Conpany of New. T
Jersey, (8)San’ &pd hiad dbaldrire bt @ chrepoxids ot @ Fotdoursay it about 50
wei ght percent of a polynmer having a nol ecul ar, wei ght of about 20,000 to _
30, 000. especipally episddiatom qlspikuanarhydnisl.y id)s a(!brﬁM@dﬂWé?ﬁ(a) an %
epi hal ohydrin or a diepoxide or a precursor t her eof espeC|aIIy epi chl or o-

or epi bPGNd-“ﬁyGF’i ﬁp%l%dé?%l Sienad iy &f &i RERSSIALLY Runctional ity

of 2, ne II .a dia | a r@w 1t Scarbnato as,
di et hy?&m(i 3'- L% "% fakhon. ke meltrmine
functi oggly ¥:)9 Hial M0 o aa’indiﬁ@'vﬁlhého%saé‘% %ﬁﬁg’i‘z% ar bonyl
groups, esp C|a y a pr| mary amne orf a primry at m ne such as
di et hyl 3naRRhsha¥y§reater than 2 and which does not possess any
carbonyl groups, especially a primary amine or a primary
alkylene polyamine such as diethylaminobutylamine, | \)
dimethylamino propylamine and ethylene diamine. Such
polymers can also be derived from a tertiary amine or a
hydroxyalkylamine. Further details i'egarding such polymers
are to be found in, for example, GB-A-2085433, US-A-3855299

and US Reissue Paternt 28808.



dinethdehino 5r6§yfanine and et hyl ene di‘am ne. Such pol yners can al so be
derived froma tertiary am ne or a hydroxyal kyl am ne. Further details

regardi ng such polyners are to be found in, for exanﬁTET*GB?Ar20854§§L‘T
US- A- 3855299 and US Rei ssue Patent. 28808. -14- CLA A et hod for
the control of pitch or stickies in pulp or paper naki WMHHMH L1 S
applying to pul p or paper naking _g#w_i_ prment whi.ch «4'S% mﬂﬁuous
contact with water separately a water soluble cationic polymer #nd a=water
sol uRlg anionic polyner. 2. A et hod @Gehgsli ng to claim 1 which conprises
applying the polynmers to the pick-up felt, paper formng wire, press rol
or dandy roll. 3. A nethod according to claiml1l or 2 in which the
polyners are sprayed onto the equi pment. 4. A nmet hod according to any one
of the precedi ngicl ai xsmetholli €brt bhecebntibl pdE pitchhazr stiekdes! dhn
wei ght from 1,000 to 100, 000. 5. A nmet hod according to any one of the
- precedi ng cbhulpsoinpaperhnakidngawhdghc cpopyisesi applydhngetiy| enephdpneror a
protonated or quaternary amroni um pol yner. 6. A net hod according to claim
5 in whi ch papeEapprking equipment which is not in continuous contact
with water separately a water soluble cationic polymer and a
water soluble anionic polymer.

2. A method according to claim 1 which comprises

W applying the polymers to the pick=-up felt, paper forming
wire, press roll or dandy roll.

3. A method according to claim 1 or 2 in which the
polymers are sprayed onto the equipment.

4. A method according to any one of the preceding
claims in which the cationic polymer has a molecular weight
from 1,000 to 100,000.

5. A method according to any one of the preceding
claims in which the cationic polymer is a polyethylene imine
or a protonated or quaternary ammonium polymer.

6. A method according to claim 5 in which the cationic
polymer is one derived from at least one amine and an
epihalohydrin or a dicyandiamide formaldehyde condensate.

7. A method according to any one of the preqeding
claims in which the anionic polymer is a sulphonate or
carboxylate.

v 8. A method according to claim 7 in which the anionic

polymer is a lignin sulphonate or a polynaphthalene

sulphonate.
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polynmer is one derived fromat |east one-am ne and an epiﬁaiéh}driﬁﬁor a
di cyandi am de fornal dehyde condensate. 7. A nethod according to any one

of the preceding claims in which the anionLc_ngyHEf—fs—ﬁ‘§GTbhonate or

carboxyl ate. 8. A nmet hod according to claim7 in ani oni c
polymer is a lignin sul phonate or a pol ynap “nmn“ | ﬁ! ﬂ 9. A
met hod according to any one of the p&ggedl the pol yners
are applied as an aqueous sol ution. A nethod according to cIa|n1§h|n
whi ch the solution also contains at |east one surfactant. o,

C ey

9. A method according to any one of the preceding
claims in which the polymers are applied as an agqueous - ¥

solution.
10. A method according to claim 9 in which the solution

also contains at least one surfactant.

Ll



