2254345 CREPI NG Al D The present invention relates to a creping aid
conposi tion gEk34s: particular, a creping aid conposition for application

to a creping drum (al so known as a Yankee or MG cylinder) in an apparatus

for producing soft, |ightweight paper web-suitable for nmaking sanitary

paper products such as bathroom and facial tissue, papers towels and \
napkins. It is conventional practice to produce soft paper web by e;.
mechani cally or chemically disrupting #nterfibre bonds in the paper web.

Such practices include the use of a creping_or doctor blade to crepe paper
froma drying surface. This procedﬁﬁ%géﬁﬁagEP-involves the application of a
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are wid {ised 1ncl ude poly ene-vinyl "aceta

copol ymera, i ;i PPl 1A HAS apRaratiy df"&gtﬁsdaei Gkl ,C IPANAFLIga de wet

strength’resins.” These nofionic an tTonic po ymers ‘'may be used al one or

i n conmbipagid e t Sugtabie! Ry nNEYET shHe¥adye papes’ @Jﬂda@éi:sugaéhwafsh a
rel ease agent, typically : _
bathroom and ﬁac1al tissue, papers towels and napkins.
It is conventional practice to produce soft paper
web by mechanically or chemically disrupting interfibre bonds G%
in the paper web. Such practices include the use of a
creping or doctor blade to crepe paper from a drying surface.
This procedure usually involves the application of a creping
aid compdsition to the surface of the creping cylinder
immediately prior to.the-web ¢ontacting the cylinder. The
creping aid composition causes substantial adherence of the
web to the creping cylinder at the point of contact with the

creping blade. Under these conditions, a high bulked and

~internally delaminated web is produced.

" The creping aids which are widely used include
polyvinylalcphél, ethylene-vinyl acetate copolymers, animal
giﬁes, polyﬁinylacetate and cationic polyaminocamide wet
strength fesiné.'_These nonionic and cationic polymers may be
used éione or in combination with each éther: However they

are generally all used with a releasé agent,.typically



-2 - an inidazoline. In practice it i's normal to vary the conposition of -
the blend which is applied to the creping cylinder in order to control the
adhesion of the web to the cylinder surface. It has now surprisingly been
found, according to the present invention, that the use of certain
syntheti c anionic polyners give superior controlled adhesion properties. In
ot her -words when these polyners are apglied to the creping cylinder the web
adheres better to the cylinder with Theé result that inproved creping takes
pl ace. Al sp .ﬁhilﬁ.it S esirabge to.use _such yIers_in ggnbination W th
a rel e HYLARZPL NG vt PRAREICRat Tt AE &R 50 BA* 31 P8 ease agent
ep! 0y tlials e s ShONS 1GAD LY LR EIRTHRCAIPALGH oy LE LeuCLapYENt|Y used
wi th conv ronal” creéping ards. Accordi ngly, € préesent inventi provi des

a_ et Nody Inde2Ph R0 A-RAP o EbhEr 62 TRAES BANUMI ol W [ Onb el &) Hh e um
(prior to the application of the paper web to be creped) a synthetic

ani oni eyl yaBeE: atardelddied bel ow and, preferably al so, a release agent. It
has been found that the resulting paper sheet is of superior bulk and '

softness even thougp Rh@nidd Aty d £1519"BEBRS rohurld)e RAEUFRINGIEd Qpase

agent are enpl oyed as conpare e  anount s-conventionally uSed wt
convenhkent invention, that the use of certain synthetic anionic

polymers give superior controlled adhesion properties. 1In
other words when these polymers are applied to the creping
cylinder the web édheres better to the cylinder with the
result that improved creping takes place. Also, while it is
desirable to use such polymers in combination with a release
agent.it has been found that the concentration of release
agent employed can be siénificantly reduced compared to the
“levels currently used with conventional creping aids.
Accordingly, the present invention provides a method of
creping a paper which comprises applying to the creping drum
(prior to the application of the paper web to bé creped) a
.synthetic anionic polymer as defined below and, preferably
(_ also, a release agent. |
| It has been found that the resulting paper sheet is
of superior bulk and softness even though significantly lower
amounts of the polymer and release agent are ehployed as
compared with the amounts cohventionally.used with convention

creping aids.



crep| ng aids. - 3 - The polyners used in the present invention are
random copol yners whi ch can be represented by the following fornmula: [err]
[err] [err] wherein:- each [err] individually represents Hor a [err] to
lerr] alkyl group [err] represents H, [err]or[err] and [err] represents
[err] or[err] and [err] together represent -COOCO [err] represents [err]
or [err] [err] represents a [err] to[err] al kyl group X represents H ors
[err] or an alkali nmetal mis an |nteger from3 to about 100 x, y, z »-4*

individually re e % He fs 0 such that x
and y are from Iif}fée%& ggécg%g Prom Opt%oésgéngvl ﬁ@%ﬂtﬁ%ﬁoﬁ% t hat when

[err] xad}fh&rﬁrélapa&?m@%r Qﬂﬁ%h[c?éﬁ]bésrepg:%rsgntaéy[b% I’tl'hl sferr], z is not

following formula'
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Rs
wherein: - _
each R individually repre§ents H or a C; to Cg alkyl group
R, represents H, —-CO3X or -CHCO,X and
R3 represents -CO5X,
or R, and Rj3 together represent -CO-0-CO-,
R4 represents -CONH, or —CON(CH3) o
Rg represents a C; to Cg alkyl group _ : _ | _ - ;;

X represents H or NHy; or an alkali metal

m is an integer from 3 to about 100

X, Y, 2z indi\fidually represént the relative mole ratios of -
each monomer such that x and v are from 1 to 9 and z can be
from 0 to 5, with the proviso that when R, and R, are hydrogén,'

R; is - CO,X and R, is ~CONH,, z is not O.



"4 - It will be appreci ated that ‘the formula does not nean that the first

recurring unit is in a block of x units etc... Preferred copolyners for use
in the present i nvéntion are randon1copo|yners of A acrylic acid and/or
met hacrylic acid with B acryl am de @nd/ or nethacryl am de wth,
optionally, C an al kyl acrylate or alkyl (meth) acrylate ester, except

that when A iztawigll beaaphrescifed thay Ztméilefoﬁ\uiapdeesnhotprﬁ@ﬁt in
the &secified proportions so'as to inpart. water sol'tbility to the

copol ynleluatThhemfIms*tatremmhwgtunBtl dsgdmeral byo€kooflx9 urd tes lebat . .
preferably from1l:5 to5:1. Up't say, 50 nole percent - of Ato B may be
repl aced by @rﬁﬁermdeanmlmgatfcungseofm Heheopyesestydaventiom are
present inyvention is generally 1,000 to 500,000 but preferably 5,000 -
100, 00 2RdCBs FOpCIYmensS (¥ to 25,000 (Mv as determ ned by gel permeation

A LT P FLERN fﬁw&é’ ST S s acry! oo de.
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usual féee raghcgﬁﬂ§ﬂ“3crylate or alkyl (meth) acrylate ester, except
that when A is acrylic acid and B is acrylamide, C is present,
present in the specified proportions so as to.impart water |
solubility to the copolymer. |

K/: The mole ratios of A to B is generally from 1:9 to

9:1 but preferably from 1:5 to 5:1. Up to, say, 50 mole
percent of A to B may be repléced by C.

The molecular weight'range of the polymers uéed in
the present invention is generally 1,000 to 500,000 but
preferably 5,000 -~ 100,000 and especially 5,000 tb 25,000 (Mw
as determined by gel perméation chromatography). Thus
particularly preferred polymers for use in the presént
invenﬁion include copolymers of methacrylic acid and

\// acrylamide,_eépecially_those with a mole ratio (respectively)
| of 1:5 to 5:1.
The copolymers used in the present invention can

generally be prepared by the usual free-radical type



.- pol ynmeri sation conditions in aqueous nedia. Although it is possible
to obtaln certain acrylic acid copol yners by hydrol ysi ng pol'yacryl am de, it-
wi Il be appreciated that the copolynmers used in the present invention .
derived from methacrylic acid cannot be prepared by partial hydrolysis in
this way because, of course, hydrolysis of acrylamde will yield only
acrylic acid and not nethacrylic-acid. The usual release agents can be ~

enpl oyed with the anionic polymers.5 -These include i m dazolines as welh;ﬁ%

oils such as m-neral oi|. defoaners and other defoanlng agents i ncludi-ng
qgaP@?ﬁEP91§GPﬁ£ﬂeﬁﬂ%@%%%@ﬁsh&Ve%ﬂ%ﬁﬁ%%ﬁ#ﬂ%léffe&it RuBhe Wapgs web. It
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i nven now be | y th ownng products Ato

E aﬂétha&ey%lér %df&sleaﬁ%é%ecsmaaﬂéa/w%wéﬁal W&H@ygl@ in The
sanpl e was™ applied at 10%ds to Stai nl ess
this way because, of course, hydrolysis of acrylamlde w;ll
yield only acrylic:acid and not methacrylic acid.
The usual release agents can be empioyed with the
anionic polymers. These include imidazolines as well as oiis o
such as mineral oil defoamers and other defoaming agents
including quaternary surfactants which have a softening'
effect on the paper web. It will be appreciated thét, for
greater control;.the polymer and release ageﬁt'will normally
be applied separately. | |
The amounts used will, of course, depend very much
on the nature of the paper and the degree of softness to be
obtained. But, in general, ffom 0.1 to 0.3 gramé of polymer
is required per square metre of surface of the creping drum.
The present invention will now be illustrated by T N
the following Examples’/ bProducts A to E and I to K are

inéluded for comparative purposes.

METHOD I
a) The sample was applied at 10% ds to a stainless
steel panel (dimension 2% x 5"). The sample was

spread as evenly as possible across the surface.



steel panel (dimension 2" -x 5"). The sanple was spread as evenly as

"possi-bl € across the surface. -~ - 6 - b) The sanple was air dried in a
fan oven wi thout heat. c) The panel was placed onto a | aboratory hot

pl at e ( DATAPLATE, digital hotpl ate and stirrer) and heated to a surface

“tenperature of [err]. d) A wet cotton cloth (dinensions 2" x 8")
contal ni ng- approxi mately three tines |§s wei ght of water was applied to the

hot (pdnel to cover the surface and pre8sed onto thé&‘panel by rolling over

it a2 cyI nder the ¢ dg, 8hate the surface
t enper at’ur e % ?3F§é§ {6 eﬁﬁr ﬁ%légmgn the<ﬂr§$1 Pghy I't was peel ed
off by hand g4 @n angle of 180 degrees. The degr ee of adhesi veness was
noted on a scale from1l to 5 (1 being very adhesive and 5 bei ng not

adhesi g at fht) pahEAVRIES gIREAE Tont ADEESL YRS ory it phhte

CHARACTERI STI CS R‘ 2 Ponan1de/EPI wet strength resin
(DATAPLATE, digital hotplate and stirrer) and
heated to a surface temperature of 93°cC.

- d) A wet cotton cloﬁh (dimensions 2" x 8") containing
approximately three times its weight of water was
applied to the hot panel to cover the surface and
pressed onto the panel by rolling over it a zkg
cylinder.

e) While the cloth dried on the hot plate the surface
temperature was raised to 99°c.
f) ° When the cloth was dry it was peeled off by hand at
an angle of 180 degrees. The degree of
adhesiveness was noted on a scale from 1 to 5 (1
being very adhesive and 5 being not adhesive at
all). |
EXAMPLES
\,/ PRODUCT ADHESIVENESC " CHEMICAL CHARACTERISTICS
A 2 - Polyamide/EPI-wet-strength resin-
B 5 Polyvinylalcohol ‘
C : 3 : Polyamide/EPI wet strength resin
D 2 " Polyvinylacetate (MW 506,000 -

1,500,000)



P

B. " 5 Pol yvi nyl al cohol C 3

Pol yam de/ EPI wet strength resin D 2 ~ Polyvinylacetate
(MW 500, 000 - 1,500, 000) -7 - E 2 Pol yvi nyl acet at e
(MW5,000 - 20,000) F .5 Met hacrylic/acrylamde 1:4
Copol yner (MW 18,00) G 4 Met hacrylic/acrylam de 1:2
Copol ynmer (MAN 10, 000) H % Met hacrylic/acrylam de 1: 1~

Copol ymer (MW 10, 000) The mol ecul ar ‘wei ghts of the copol ymers were %mt

deternjned by gel pegneation c T The sanpl es
wer e g%plled to a 2$£x 5" stalg{ggn;qﬂée paJM? gﬁﬁevénly as possible. b)

The panel was placed onto a | abg r gy hot pl ate (DATAPLATE, digital
hotpl ate, stirrer) and heated to a surface tenperature of [err]. c)

Bef orert he creping asd dried am&hamtynrc/cé@fﬁléﬁldé 8t COPSlyhes
approxi matel y three times its
(MW,18,QO)
G 4 Methacryiic/acrylamide 1:2 Copolymer
(MW 10,000)
H 2 S Methécrylic/acrylamide.1:1 Copolvmer
(MW 10,000)

The molecular weights of the copolymers were determined by

gel permeation chromatography . ~/
METHOD II |
a) The samples were applied'to a 2" x 5" stainless.
steel panel as evenly as possible. .
b) The panel was placed onto a laboratory hot plate.
(DATAPLATE; digital hotplate, stirrer) and heated
to a surface temperature of 85°¢.
c) Before the creping aid dried a wet cotton eloth'(Z"
x 8") containing approximately three times its
Weight of water was applied to the hot panel to . : 7

cover the surface and rolled down with a 2 kg
cylinder.

a) When the cloth was dry it was peeled off by hand at
an angle of 180 degrees. The degree of.
adhesiveness was noted on a scale from 1 to 5 (1
being very adhesive and 5 being not adhesive at

all).



v e

wei ght of water was applied to the hot panel to cover the surface and
rolled down-.with a 2 kg cylinder. d) Wien the cloth was dry it was peel ed
of f by hand at an angl'e of 180 degrees. The degree of. adhesiveness was
noted on a scale from1l to 5 (1 being very adhesive and 5 bei ng not

adhesjve at all). EXAMPLES PRODUCT ADHESI VENESS CHEM CAL
CHARACTERI STI CS | 2 Polyanlde/EPI wet strength resin J
3 A\ PonV|nyIacetate K- 81 ol yvi nyl acetate (cotton
~cloth r redl) L 3 Met hacrylic/acrylamde 1:4
Copol y , 00) ‘M ' 2 Met hacrylic/acrylamde 2:1
' CDpO'y”?ERéB@%%O OgﬂhESIVEﬁﬁss CHEMICAL CHARACTERISTICS
I 2 Polyamide/EPI wet strength resin
J " ' 3 'Polyvinylacétate
K - 1 Polyvinylacetate’

(cotton cloth

ruptured!)

L 3 Methacrylic/acrylamide 1:4 Copolymer
| (MW 18,00)
~ lM 2 Methacrylic/acrylamide 2:1 Copolymer

(MW 20,000)



‘s.
CLAI MS 1. A method of creping a paper which conprises applying to the
creping drumprior to the application of the paper web to be creped, a
synt hetic anionic polymer represented by the following foriula: [err] [err]
[err] R5 wherein:- each [err] indiuigdually represents Hor a [err]to
[err]alkyl group [err] represents H, -CO2X or -CH2CO2X and [err] represents
[err] or [err] and [err] together grgpresent -CO- O-CO-, [err]represents_ =
-CONH2 or -CON(CH3)2 [err] represents a [err] to [err] alkyl group X -=
represents Hor ferr] or an alkali nmetal mis an integer from3 to about
100 x, y, z individually represent the relative nole ratio of each nononer
suchl ¢ hat & wethpdaaf fGrAPINg 2 papdr; whdiehh compatises APPIYILAGt B@ provi so
that when [err] and [err] aré hydrogen, [err] is - [err] and [err] is
[ er rfhezCrePApg drum prigr 6@ HBacaappldicafuan Qhithe PRPGRi ¥BRa Bl ease

agent is alsq applied.to fhe creping drum
g nbe- crepeg, %p synthetic anzr.oRIi.cgpplymer represented by the

following formula:

| Ry Ry Ry Ry Ry Ry
q——— — re— — o 3 etntnre
- Cc C CH C CH C
8 4L NS
~ Rp R3 x Ry =7 y — c]:=o — 2
. ' Rs
wherein:-

each R, individually represents H or a C; to C; alkyl groﬁp

R, represents H, -COX or --éﬁzcozx. and

R; represents -COX,

cﬁ‘ R, and R; together represent -CO-0-CO-,

R, represe.nts -CONH, or -CON(CH,),

Ry répresents a C to C; alkyl group

X represents H or NH; or an alkali metal

m is an intéger from 3 to about 100

X, Y, 2 individuaily represent the relative mole ratio of each
monomer such that x and y are from 1 to 9 and z can be from 0

to 5 with the proviso that when R, and R, are hydrogen, R; is -

CO,X and R, is -CONH,, z is not O.

2. A method according to claim 1 in which a release agent is

-also applied to the'crep;".ng drum.

* c L M $ *
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- 10 - 3. A nmethod according tq claim1 or 2 in which the polyner is a
copol ymer of methacrylic aci dwith acryl am de and/ or nethacryl am de, - or of
acrylic acid with nethacrylam de, and, optionally, an alkyl acrylate or

al ky(nmeth)acryl ate ester or a copolynerlof-acrylic and/ or nmethacrylic aC|d
wi th acryl am de and/or nethacryl am de and an al kyl acryl ate or

al kyl (p®t h) acAyhetbogstegrcording #onelhdah dccwr d2 n:gmtnhn:bhl the ipolymeh t he
nol ﬁatlo of acid to amde is.from1l:5 to 5:1. 5. A nmet hod according to
any onel®fatgepplymen f drethecrylisi @Iﬁ’ltqﬂé”ﬂd‘l mymléemwmar wei ght
from5,000 to 25, 000, as determ ned, by permeation. chronatography 6.

A et hdWeERREKY; ﬁﬁ’l‘;deuo %W%rﬁ%ﬂ&%ﬁ‘%&dz Wikl pethackrlanddey anrd, agent

is an imgdazol Lpe or ne ef oane acc d|n

clain11.%€bgP3 Valﬁ? %%ic??ﬁ% Eﬁ aﬁy%&hy(ﬁe%&ﬁﬁﬁFx age gs nﬂ M
copolymer of acrylic and/or methacrylic acid with acrylamide
and/or methacrylamide and an alkyl acrylate or

alkyl (meth)acrylate ester.

4. A method according to claim 3 in which the mol ratio of

acid to amide is from 1:5 to 5:1.

5. A method according to any one of the preceding claims in

which the polymer has a moleeular weight from 5,000 to 25,000,

as determined by gel permeation chromatography.

6. A method accordingly to any one of claims 2 to 5 in which

the release agent is an imidazoline or a mineral oil defoamer.

7. A method according to claim 1 substantially as described

in any one of Examples F, G, H, L and M.
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