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after the ink has been applied. In the case of colour
printing, it is important also that the colours should not run
into one another and that they should be vivid, with good
brightness.

Print quality is influenced by a number of factors, but the
two most important are the extent to which the ink droplets
spread out after contact with the paper and the rapidity with
which the ink droplets are absorbed into the paper. Excessive
droplet spreading resulting from, for example, flow of ink
along the length of the paper fibres, produces an image which
appears blurred, with fuzzy edges, spidery lines and a general
lack of resolution (this is often referred to as feathering or
wicking, and the effect is somewhat analogous to that obtained
by writing with a fountain pen on blotting paper). Slow
absorption of the ink into the paper can result in smudging of
the image and in merging of ink from different droplets,
giving ragged images and, if the ink droplets are of different
colours, running of the colours into one another, often termed
ink bleed.

Hitherto, it has generally been found necessary to apply a
pigment coating to the paper in order to achieve top gquality
colour images, i.e. vivid bright colours which do not run into
one another. The pigment coating makes the paper highly
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For papers for general office use, the cost of pigment coating
is often not justified, and ordinary uncoated papers have been
used. These have generally been hard sized in order to give
good ink '"hold-out", which produces bright colours and
minimises strike~through and feathering (regardless of whether
colour or monochrome inks are used). However, hard sizing can
adversely affect toner adhesinon when the paper is imaged with
laser printers, xerographic copiers and such like. It is
important to appreciate in this regard that the commercial
need is for a versatilé paper which offers good performance
not just with respect to ink-jet printers but also to laser
printers, xerographic copiers and such like. Many customers
utilise a variety of types of printer, and they seek to obtain
paper which works well on all these printers rather than being
forced to use a different paper for each type of printer.

Good performance with a laser printer or similar requires that
the paper should have a good affinity for the toners used to
effect imaging, so that the toner adheres well to the paper.
The adverse effect of hard sizing on toner adhesion can be
particularly pronounced when sizing is achieved by the use of
alkyl ketene dimer (AKD) sizing agents, possibly because AKD
sizes are waxy in nature and can produce a release effect.
Since AKD sizing offers the papermaker many benefits compared
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this fusion to be effective.

It is an object of the present invention to overcome or at
least reduce the problems described above and to provide an
improved ink jet printing paper which gives good colour and
monochrome images without the need for a full pigment coating
of the conventional kind, and which, particularly when the
paper has a surface-relief texture, is also capable of good
quality imaging by electrophotographic processes as used in
laser printers, xerographic copiers and such like.

We have now found that the above-stated object can be achieved
by treating a suitable base paper with a composition
comprising an admixture of:

(a) a cooked and/or chemically modified starch;
(b) a hydrophilic polymer other than a starch; and
(c) a hydrophobic polymer.

Accordingly, the present invention provides, in a first
aspect, an ink-jet printing paper of which the print-receiving
surface comprises a base paper treated with a composition
comprising an admixture of:



paper_, has a surface-relief texture, is also capable of good quality inmaging
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(c) a hydrophoblc polymer.

The treatment composition is conveniently applied to the paper
by means of a size press, but other techniQues can be used,
for example spraying or coating. The expression "size press"
in this context includes modified size presses or coating
heads as supplied, for example, by Voith under the name
"Speedsizer", Valmet under the name "Sym-sizer", Jagenberg
under the name "Filmpress" and BSG under the name "Tﬁin HSM".

Coocked and/or chemically modified starches are widely used in
the paper industry and are thus very well-known. They are to
be distinguished from particulate starches as found in plants
(such particulate starches are the raw material from which
cooked and/or chemically modified starches are produced).
Dextrins, although derived from starches, are not considered
to be "cooked and/or chemically modified starches" in this
context, since the hydrolysis processes involved in their
production result in loss of essential starch character.

Suitable starches for use in the treatment composition are
generally those used in the paper industry as surface sizes,
-as coating binders, or as wet-end additives. Surface-sizing
starches are currently preferred. The starches can be
anionic, cationic, amphoteric or non-ionic in character. A
preferred surface sizing starch for use in the present
invention is an anionic oxidised potato-based starch. Other
suitable surface sizing starches are oxidised maize or wheat
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The hydrophobic polymer for use in the treatment composition
is preferably a latex, typically a latex of the kind supplied
for use as a paper coating binder or as a surface sizing
additive. Suitable latexes include styrene-acrylic copolymer
latexes of various kinds (including acrylonitrile/n-
butylacrylate/styrene copolymer latex); styrene-butadiene
copolymer latexes; and polyurethane latexes.

The relative proportions of the starch, hydrophilic polymer
and hydrophobic polymer can vary quite widely, although the
starch is normally the major component of the composition,
usually making up at least 50% of its total weight on a dry
basis. The amount of hydrophobic polymer present can vary
quite widely, depending on the degree of hydrophobicity of the
polymer. For example, the amount of hydrophobic polymer
required when the polymer is a polyurethane is much less than
when the polymer is a styrene-acfylic or carboxylated styrene-
butadiene material. Detailed guidance as to suitable relative
proportions of the various mix components can be gained from
~the specific examples given hereafter, but in general terms,
the treatment'composition should contain from about 50 to
about 90% by weight starch, from about 5 to about 50%, more
preferably 5 to 25%, by weight of a hydrophilic polymer such
as polyvinyl alcohol, and from about 2 to about 40% of
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of the ra”%%f“%éfﬁhtTQ% qﬂﬂynétgéch; the hydrophilic polymer and the
hydrophobic polymer. The weight ratio of pigment : aggregate
dry weight of starch, hydrophilic and hydrophobic polymer may
be, for example, about 1:20, although the precise ratio is not
thought to be critical. The inclusion of a minor proportion
of pigment in this way can in some cases enhance the ink-jet
printing performance of the paper still further. The use of
a minor proportion of pigments to enhance the effect of the
present composition is to be contrasted with the use of
conventional pigment coatings, in which the pigment normally
predominates (a typical pigment : binder ratio for such
coatings might be of the order of 4:1 to 8:1).

The present treatment composition can be used to enhance the
ink-jet printing performance of a wide variety of papers for
office or other business use. Typically however, the base
paper is an around 80 to 100 g m? woodfree base which has been
conventionally internally sized, for example with alkyl-ketene
dimer or a rosin/alum sizing systen. Hard sizing is
preferable, for example to a Cobb value (60 seconds) in the
range 15 to 30. The pulps used and their relative proportions
can vary widely, but a typical furnish would comprise 80%
hardwood pulp and 20% softwood pulp. Usual papermaking
fillers and other additives can be present.
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The reasons why the use of the present treating composition
gives good results are not yet fully understood. However, we
believe the presence of the hydrophobic polymer causes the
ink, which is normally aqueous in nature, to be better "held
out” on the surface of the paper -~ if hydrophobic polymer is
omitted, the ink penetrates the paper structure too rapidly
and dull and ragged print images are obtéined.

The polyvinyl alcohol or other hydrophilic polymer on the
other hand promotes a controlled penetration of the ink but
without much lateral spreading. If hydrophilic polymer is
omitted, penetration is poor and the ink drying time is too
long and an undesirable degree of mottle results. Thus
although bright colours may be obtained, differently-coloured
inks remain on the paper surface for sufficient time to run
into and merge with one another, i.e. print bleed occurs.
This is not a problem with monochrome inks, but the tendency
of the ink to. stay at the paper surface may give rise to
smudging of the image.

Thus in summary, the benefits of the present invention are
thought to accrue from the presence of a complementary
balanced combination of hydrophilic and hydrophobic elements.
The starch component of the composition is thought to
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: EXAMPLE 1

55 parts of anionic oxidised potato starch ("Perfectamyl®' P 255
SH" supplied by Tunnel Avebe, of Ulceby, South Humberside,
United Kingdom) and 15 parts of an 88 Mol$ hydrolysed
relatively low molecular weight polyvinyl alcohol ("Mowiol®
8-88" supplied by Harlow Chemical Company Limited of Harlow,
Essex, United Kingdom) were blended as dry powders. The blend
was then made up into an approximately 10% solids content
aqueous solution/dispersion and cooked at about 90°C for
30 minutes. After allowing the mixture to cool to about 50°C,
60 parts of 50% solids content (i.e. 30 dry parts) of
acrylonitrile/n-butylacrylate/styrene copolymer latex
("Acronal® S 360 D" supplied by BASF) were added with stirring,
to give a treatment composition of a little under 15% solids
content and a viscosity of about 80 cps (measured at 20°C,
Brookfield viscometer, Spindle No. 2, speed 100 rpm).

This treatment composition was then applied to a sheet of
100 g m? white uncoated woodfree general office base paper
using a laboratory size press. The base paper was internally
sized with alkyl ketene dimer, but had not previously been
surface sized. The treated sheet was then dried using a
laboratory rotary dryer. The dry pick-up was found to be
about 5% (i.e. about 2.5 g m? per side), based on the dry
weight of the base paper before treatment. The treated paper



Thus in sunmmary, the benefits of the present invention are thought to
accrue fromthe presence of a conplenentary bal anced conbi nati on of

hydr ophi l'i ¢ and hydrophobi c el enents. The starch conponent of the
conposition is thought to 8 contributg primarily the normal benefits of
a starch sizing agent, i.e. it fills in pores and voids at the sheet

surf?cet andagt Feﬁgbﬁgcaha}/be% }/&%uahb@' le %m@emmt féd sttheﬂ i ](cil}[eﬁl
penetration, sticks down | opse fibres, and enhances r e
final papertaPPRatoRYertd HPIFTS now M-Sy | GaLradering %ﬁg %h?lﬁnﬁ

Exanpl es, Benﬂhteh Fougtinesiss b fi ndiocaileninte first occurrence of a
proprietary trade mark, all parts- and percentages are by wei ght unless

ot herwi se stated, and which provide details of additional specific benefits
whi ch haveTbeeshaeit amnsll Hycenterohveméebnwhiich badt beghatrepted ofithager :

EXAMPLE 1 a BQ§ r " e P.255
SH' suppllggngah%gﬁ%%l %ﬁ%?dﬁ(%q{}ﬁ%gi P%§éﬁngg¥élgﬁéﬁ gggglgégon)
and 15 parm¢apf af QS‘IWQ/E%M%@G%FQ?FV@IG@Q éW@?EcEH‘h’Pt%1 gfthe
pol yvinyl gtealel §mbgukohese &3 aswahu%@dbxesler &QM@M |bc§EerTé,Qil\bur
Limted of rl ow, EsSex, éthed K|n were ble b? fﬁ é g §r§G The
bl end was £REn MARRSAEPE %ﬁF%.pPB ﬁﬁﬁt@ﬂf:ﬁﬁ%% 1Rl BontEft98Gte i
sol ut i on/ degagnaten pm‘lihtoefmmd.letty abnat [ssvdax 0|fa3Q1m;autB$. inklenarity,
allowing t re to_abou er.r f 50% solids
cont ent Qﬁagbéég bgﬁﬁngy p5f“§c%§k8ﬁl%PdlgF E?%gacrylate/styrene
copolyner | at ex ( Acronal 360 D' supplied by BASF) were added with
Stirring, fReJp¥pe? LEEBLARAL €8MRAS! ihOBnRhod Wak!rRulBdeb &3%esakds
ink drying-(i.e. penetration into the paper), good colour
intensity, low ink bleed, and sharply defined colour and
monochrome characters, with little wicking and low mottle,
i.e. non-uniformity in print intensity in different areas of
the paper. There was little or no strike-through of the ink
to the reverse (unprinted) surface of the sheet.

By comparison, the control sheet showed more print bleed and
less bright colours on colour-printed areas. The monochrome
image quality was quite good (probably a consequence of the
internal sizing of the paper) but had a longer "drying time®.
This would be likely to give rise to smudging in everyday use.

EXAMPLE 2

This illustrates the use of three alternative hydrophobic
polymers to that used in Example 1. These were as follows:

Mix I - polyurethane latex supplied at 20% solids
content by Akzo Nobel under the name
"Cyclopal® AP"

Mix IT - styrene/acrylic copolymer latex supplied
at 27% solids content by Akzo Nobel under
the name "Bewopress® AE 27"



content and a viscosity of about 80 cps (neasured at [err], Brookfield

vi scometer, Spindle No. 2, speed 100 rpn). This treatnment conposition was
then applied to a sheet of 100 g [err] white uncoated woodfree general
offi ce base paper using a |laboratory sizgypress. The base paper was
internally sized with al kyl ketene diner, but had not previously been

surface sized. pMj eated s NEFL ' | ] tary
dryer. The drylg]g[kf-lfjp was ftﬁ&’to ée%oﬁyéﬁéjﬁ‘{e&%béoﬁ%. &I%[léel?r]
per side), based on the dry weilfhe%oisuprlirdcapapaf Foldrs _[‘ioéﬁtefﬂ%thThe
treated paper 9 had a 60 sequid cheliicall wadelr the hame! Mo s g Was
then | aboratory cal ender ed. After cal endering the sheet had a Bendsten
roughness of 150 ml [err]. The sheet and a control sheet which had been
treated w Thea arerrmixnebtmpoénents swaragthensamet istrarehr and eolyviryed by

reans of 2R akehbbaSPGoldlp 10 P rkCLroJUBLRE | Ahithd 1BHGS, WIS, O 2

standard test card gi Vving our ‘and nonochrone I'mages and

speci fi cal Pye@és'uegingu thecsame gangna hproggdureg asddesoribed sin iBxanmple

intensity, 1shafineeRe WitiNGoPidd! cBhe8AtaRAsSUE N itkEe 1B%eP2P&Ibout
accordi ng tg &he |n¥Fnt on, was found,to give raﬁld I nk drying-(i.e.
penetrati oh4®Atro t Ik epa%er‘%r,y gBeBPestbLrn; Rfenthey COMRRS IS ctas o AF
sharply defbd@dwsel our and nonochrome characters, with little w cking and
low nottle, i.e. non-uniformty in print intensity in different areas of
the paper. There was little or no strike-through of the ink to the reverse
(unprinted) surfemponenthe sheet. By Mdmxpdri son, Mig &dntrol sMdést IZBowed
nmore print bl eedegngyl €ss bright coloqggson col ouggpri nt ed ar egs. The

nonochr ome )
Polyvinyl alcohol = 20.0 15 15

Latex 2.5 30 30

The polyurethane has a higher degree of hydrophobicity than
the other two polymers, and so it was used in a much smaller
quantity. '

Each treatment composition was applied to a respective- sheet
of 95 g m? white uncoated woodfree premium business stationery
base paper which had been internally hard sized with 'alkyl
ketene dimer, but which had not been surface sized. The dry
pick-up was found to be about 4% (i.e. about 2 g m? per side).
After drying, the sheets were each laboratory calendered to a
Bendsten roughness of around 150 ml min?.

The various sheets,'together with a control sheet which was
conventionally starch-sized, were then printed and evaluated
as described in Example 1. All three papers according to the
invention were found to give the same good performance as
described in detail in Example 1, and the same benefits over
the control paper.



I mage quality was quite good (probably a consequence of the internal sizing
of the paper) but had a longer "drying time". This would be likely to give
rise to snmudging in everyday use. EXAMPLE 2 This illustrates the use of

three alternative hydrophobic polyners tg that used in Exanple 1. These
were as follows: Mx | - pol yur et hane | atex supplied at 20% sol i ds

content by Akzo Nobel under the nanegkfMptepal * AP" Mx I -
styrene/acrylic copolyner |atex supplied at 27% solids content by Akzo

Nobel under the nane "Bewopress" AE 27" 10 Mx I11 - car boxyl at ed
st yr ene/ butThdiserid losgiiaytesr Hhat erses Wi lthad prieds(ih siolvetst icmmtemta bfullow
Chem cal u r "« Dw¥ 50" _The ot her m ngk e
same starc %q%r? dbggﬁg@lgﬁ{} I]'R§I’ C%%Pg as tﬁ: S& 3”“‘,9}‘?@5‘(’8%?’8 S%thgi:ﬁ e%)‘t?én;snattn{k
conposi t i orisowedd emtepandd el attiyes proppartdaals @soseturantasinetatid Pedin n
Exanpl e 1, pidinglilae 1f i@ 20! 0% LU IRN 02385 <2 d 'gtotéﬁsccj BRI dRAbo Jed s
The % dry conposition of the conpositions was as follows: Conponent

M x | 88 k% hydrolyseq 1qy modiegudiar weight polyviny¥ alcohol, angy

55 Pol yvi nglo ®ag@ollatex,2GXl on a dr$Sbasis). ThéSsbdli@s content of
The .pol yur et hane has a hi gher degree of

2.5 30 s 30
hydr ophobi &Py CPRRRSE k<8 & ‘pol ymers, and so it was used in a nuch
smal l er quantity. Each tTeatnment conposition was applied to a respective

sheet - An 80% hardwood/20% softwood furnish internally sized with
alkyl ketene dimer and containihg usual papermaking fibres and
additives was used to produce a good quality very smooth white
woodfree general office paper. The treatment composition
described above was applied at the size press and the paper
was conventionally calendered after drying. The final paper
had a basis weight of 105 g m?, topside and wireside Bendsten
roughnesses of 66 and 44 ml min! respectively, a 60 second
Cobb value of 25 and a filler content of about 15% (urea-
formaldehyde resin synthetic filler).

The paper, 3nd a control paper of the same type sized only
with a conventional starch size press formulation were then
evaluated for ink jet performance generally as described in

previous Examples.

Toner adhesion was also evaluated. The toner adhesion test,
also known as the tape pull test, involved printing a solid
block of toner onto each sheet by means of a Hewlett-Packard
LASERJET" IV laser printer; measuring the print density by
means of an image intensity measuring instrument; applying
adhesive tape to the sheet over the block-imaged area;
carefully removing the tape with the aid of an Instron peel
force tester to ensure an even and reproducible removal force;
and re-measuring the print density. The ratio of the print
density after removal of the tape to the print density before
application of the tape is then expressed as a percentage

value termed the "toner adhesion".



of 95 [err] white uncoated woodfree prem um busi ness stationery base paper
whi ¢ch- had been internally hard sized with al kyl ketene diner, but which had
not been surface sized. The dry pick-up was found to be about 4% (i.e. .
about 2 g [err per side). After drying, the sheets were each |aboratory

cal endered to a Bendsten roughness of around 150 m mn'. The various
sheets, togehBeredllBsaog0RhEOkRECL M GR ¥R 160BYENtI Onal Iy

starch-si zed, were then printed and eval uated as described in Exanple 1.

Al'l three papers according to the invention were found to give the sane
good performancepaspdeseri bed in detail in Exanpravéntasd t heogsageibenefits
over the controlcgfgsg. EXAMPLE 3 This illustrates the useﬂg% tge
present invention on fHPRaLansE paper machi ne, gep g a t r eaPAERLS

conposi tion w t hCoheusaheightnedseriseeandteellyiti ¥o.proporti ong.as set out
in detail in Ex - t¢Hb. nat LQnj xLdi se otato stapch, 15 parts
88 Mol t hydrolyzggiﬁgﬁl%gﬁgggﬁgi &é?éhb86§|3 iny?'glcohol, aédg30 parts
latex, all on a €P¥oBESPE}nt Wheedol i ds content @Podhe conpoBPPron was 12%
An 80% har dwood/ #8fesREbMe0Fi EREAgSh internal ly ghggd with alkyl,kehege

di rer and contai iqg usual gaggrnaking fibres and additives was Used to
produce a good d@%? ERrOREVORRBHGRh AANELKoodf r ek General of+i8e paper.

The treat ment co(pesinovd 4pscri bed above was applied at the size press and
t he paper was c i I alendered.after drying. The fipal paper had a
basi s wei ght ofq@%ég%ﬁégé% %%%ség%lﬁﬂdgﬁf?eside %%n%%?en rou%ﬁn%gges of 66
and 44 m [err] tepaeteed)y, a 60 second Cobb value of 25 and a filler
content of aboutpdmée (4tirk&sidQ" (g dehyde resin sypthetic filjer).

NOTES

1. Measured according to an optical reflectance test
method in which the lower the number obtained, the
better the brightness and for which any value higher
than 12 is deemed unacceptable.

2. Measured according to a Hewlett Packard standard
test in relation to a composite black image derived
by printing the same area with several different
coloured inks and for which the higher the number
obtained, the better the intensity, with a value of
0.8 being the threshold of acceptability.

3. Measured according to a Hewlett Packard standard
test.

4. Measured using a Gretag® optical densitometer, with
a value of 1.2 being an approximate threshold of
acceptability.

It will be seen that the paper according to the invention was
markedly better in most respects than the control paper.



The paper, and a control paper of the sane type sized only with a
conventional starch size press fornulation were then evaluated for ink jet
performance generally as described in previous Exanples. Toner adhesi on was
al'so eval uated. The toner adhesion test,1@l so known as the tape pull test,

i nvol ved printing a solid block of toner onto each sheet by neans of a

Hew et t - Packaral laAShRHepela¥ hakéhgpof nties ; samasiypgen@ft papprri, nthdeassatghby

means of an,Jd | Ity ri i nstr X pl yi S| eto
the sheet ~ouAde 1 1 AL eotiaRt bl eolRaadd Hen 880 YAl QEREChHEabBE?,
aid of an |henebitpaeere opkkaineder to ensure an even and reproduci bl e

renmoval force; and re-neasuring the print density. The ratio of the print

density after renoval of the tape to the print density before application
of the tape is then expressed as a p&ﬁé&ﬁ&@@é-value termed the—"toner
adhesi on". 12 The results of the tests were as follows:- Property

I nvention Conty | our ear ance , oogd | ed
Gol our  bri GHtRbse (g e e UdE Of the present inydiriom @hstfitice
note 2) kikZe papermacHlirt Gaking pr leikssbsmedth paper than ingbhed case

poor Monoc | CKI good accept abl e Monochrone
opti cal deE&?E&ﬁMﬁ%grgaiﬁfve' 1.6 (see note 4) Monochrone ink drying
tinme 39 sec 68 sec (see note 3) Toner adhesion (%

93 The! p¥dtfedure was generally as described in Example 3, except

that the refining conditions were different, the solids
content of the treatment composition was 10% and precipitated
calcium carbonate was used as the filler rather than urea-
formaldehyde resin synthetic pigment. The final paper had a
basis weight of 101 g m?, topside and wireside roughnesses of
195 and 132 ml min! respectively, a 60 second Cobb value of 27
and a filler content of about 11%.

The results of the ink jet printing performance evaluation for
the product according to the invention and an approximate
control paper were as follows:

Property Invention Control
Colour appearance good mottled
Colour brightness 9.7 8.3
.Colour intensity 1.3 1.7
Colour print bleed good very poor
Monochrome wicking good good
Monochrome optical density 1.8 1.8
Monochrome ink drying time 8 sec 23 sec
Toner adhesion 73% 28%

It will be seen that the paper according to the invention
performed better than the control paper in terms of colour
appearance, colour print bleed and ink drying time. The
control paper was slightly better in terms of colour
brightness and intensity, probably because the control paper
was very hard sized, but these marginal benefits are



1. Measured according to an optical reflectance test nmethod in which the
I ower” t he nunber obtained, the better the brightness and for which any

val ue higher than 12 is deened unacceptable. 2. Measured according to a
Hew ett Packard standard test in relatiop,to a conposite black i mge
derived by printing the sane area with several different col oured inks and
for which t | Shery t ﬁgq§¥§ | j nt i t4h a
val ue of 0.%@“% ng t%e&'??lres 0 %q& a%%%cej%?%%?? ibltgiv%ﬁ%.ﬁbé?\/%ésﬁlgéedﬁg%%%\%%i ng
to a Hew et3PRERNENSE Anthddiel i drying I\Hﬂ%r%% R PR tRAPYt i cal
densitonmeter, with a value of 1.2 being an approxi mate threshol d of
acceptability. It wll be seen that hgﬁgﬁiﬁﬁé according to the invention
was nmarkedly better in nost respects control paper. 13 In a

| at er repeat naking of the sane type of paper, the starch used-was a

m || -cooke tonRased oy e ' | ned.
EXAMPLE 4 hlqg ias'lllq'ust.rat ee;ét lgé]uusseé]ééta%gr %E(%ésigc?\ ?ﬁggé%%%ﬁvﬁ%%%ﬁ{@m ze
paper machi Relymensy an esBesngratnrper cammesitian Jdibhesef naipde An
above. The gir 0AdW enhyaso J9B8E I yAS ndASCA1 B8R0 N d=XaiBé€ dn oudat
the refining conditions were different,” the solids content of the treatnent
conposi t i orﬁgﬁﬁ&?lﬁ%%'an(}’pre&ﬁrbiqaﬁt%d the SRR SN EARPIREt IR P A (Y
filler rathbasishaasuraea-fdidiow:dehyde resin synthetic pignent. The final
paper had a

Starch ("Perfectamyl P 255 SH") 85%
Hydrophilic polymer (see below) 9%
Latex "("Bewopress AE 27") 6%

Four different treatment compositions were prepared, the
hydrophilic polymers used being as follows:

Mix I - 88 Mol % hydrolysed polyvinyl alcohol
("Mowiol 8-88")

Mix II - Polyvinylpyrrolidone ("Lumiten’ PR 8450")
supplied in 30% aqueous solution kv BASF)

Mix II - Low molecular weight carboxymethyl

cellulose ("Finnfix® 5" supplied by
Metsa-Serla, Finland)

Fully hydrolysed polyvinyl alcohol
("Mowiol 10-98" supplied by Harlow
Chemical Company)

Mix IV

Each treatment composition was applied to respective sheets of
test paper as used in Example 2, and then dried and
calendered, also as described in Example 2. The various
sheets, together with a control sheet which was conventionally
starch-sized, were then printed and evaluated as described in

Example 3.

The results were as follows:



basis weight of 101 g [err], topside and w reside roughnesses of 195 and
132°m [err] respectively, a 60 second Cobb value of 27 and a filler
content of about 11% The results of the ink jet printing perfornmance
eval uation for the product according to e invention and an approxinate
control paper were as follows: Property | nventi on
Control Col ppép@Ppgarance control Mix 1990d mix 11 MOt jrh@dT€Rl OUTiy TV

bri ght ness : -3 Col our 1ntensity

1.3 ManecREPBEr print Ml eed A %y00d A very pody
Monochr omre wicking good good Monochrone opti cal
density 1.8 nochrane i nk dryi tinme 8 se

23 sec Tonelrm%é%eg?%ﬁ l‘g\/b 01'673% 1.7 28% I ttli 11 be ééén

that the papetieatodensgtyo the invention performed better than-the control
paper in tq&g@oaflrﬁgéoyﬁkappggr ance, Egl our prigy bleed apg ink dryiag
time.- The_control paper was slightly better in terns of col our brightness
and i nt ensi XY 1p9 obbBey (HBEhuse the control paper was very hard sized, but
t hese margic@lolenefits are ¢ 14 conplgetely outwei ghed by d he severg print
bl eed, the nottl ed appearance and the high drying tinme of the control
paper. EXANBREFERFS i||ustrates the use of a range of different

hydr ophi | i ccqdyarer s i n t he g.reeat ment egenpositi @ne(t hese imna ude ane8§ Mol
% hydrol ys f@éﬂ/éggl al cohol as used in previous Exanples). In each case,
t he treatnen onposition on a dry basis was as foll ows:

Colour print A E E G G
bleed
Toner - 58 86 67 74 78

adhesion (%)

Key: A = Acceptable
G Good
E Excellent

It will be seen that papers according to the invention showed
improved colour print bleed and monochrome optical densitv
performance, and much better toner adhesion compared with the

control paper.
EXAMPLE 6

This illustrates the use of the present invention for treating
a 100 g m? laid premium business stationery paper during its
manufacture on a full-sized papermachine. The paper was
internally AKD-sized and incorporated a ca. 15% precipitated
calcium carbonate 1loading. The procedure was generally
described in Example 3, and the final paper had a 60 second
Cobb value of 24.

The results of the tests were as follows:



Starch ("Perfectanyl P 255 SH') 85% Hydr ophilic polymer (see bel ow)

9% Ldt ex (" Bewopress AE 27") 6% Four different treatnent

conpositions were prepared, the hydrophilic polyners used being as follows:

M-x | - 88 Mol % hydrol ysed pol yviqy!l al cohol ("Mow ol 8-88") Mx |

- Pol yvi nyl pyrrolidone ("Lumten" PR 8450") supplied in 30% aqueous

sol ution by BASFprdpertdy - Low ol ecul ar pnoditidn ~ GeddagsgaTet hy

cellulose ("Fi Qg:rl' x* " suaprpl ied by Metsa- SeITnIa—'F'l—nf an lJVI'T(‘[V -
etP-° goorh_9g" s ed by

Fully  hydrolys Yo 13RASRAENCK| cohol (" Mowi ol
Har | ow Chem cal Quipany)brBghtres=at nent conpositiqre was applirag to

respective sheet f qgﬁr s used in Exanple 2, and then dried and’
cal endered, al so%éaa?u&gé%lr?%be t|Y’r1 Exanpl e 2. THe %ari ous sﬁé‘e“t s, together
with a control siGediourhiprtintadlesd/entional |y st good si zed, \peox t hen

rinted and eval [J in Exanpl e 3. results as
p serdede R |1 S 0 ol I

fol | ows: 15 Propert ) rol  Mx | X |

| V Monochr one Monockrome optical densityp 1.8 A 1.8 A wicking
Monochr one Mbnochrome ihkSdrying thimé 13- Gec D48 gt 1 cal
density Mnochro nb@kathS‘ N fﬁ 22 15 25
drying tine (sec%‘%‘J \es:.on (3) 92 51

It will be seen that the paper according to the invention had
improved colour brightness and colour print bleed, a shorter
ink drying time and much improved toner adhesion, compared
with the control paper.

EXAMPLE 7

This illustrates the use of a different type of starch in the
treatment composition, namely a wheat (carbohydrate extract)
starch supplied as "Abrastarch® (at 9% solids content) by
ABR Foods Limited, Corby, England, in place of the
"Perfectamyl P 255 SH" starch used in previous Examples.

The procedure was generally as described in Example 3, except
that the treatment composition was as follows:

Starch 85%
Polyvinyl alcohol ("Mowiol 8-88") - 9%
Latex ("Bewopress AE 27") 6%

The total dry pick up of the composition was ca. 4 g m ?

(4%) and the 60 second Cobb value was 24. The Bendsten
roughness of both surfaces of the paper was in the range
50 - 60 ml min’.

The test results were as follows (no colour intensity
measurements were made for this and subsequent Examples):



Col our G G G G G appear ance

Col our 6.6 6.2 6.6 7.1 6.7 brightness
Col our print A E E G G bl eed Toner
58 86 67 74 178 adhesion (% Key: A =

Acceptable G = Good E = Excellent It will be seen that papers according to

the invention shgﬂgigggycwed col our print bl eed mnéntirec hr @gontail cal

density perforna nd _nuch better toner adhe5|on c ared mnt %c
ention

control paper. SPARAE AN st rates the usdof “or ed
for treating a 1@@hyqnahQ1Qhﬁn¢$Hen1un1bu5|nesskﬁeulonery p@per during

its manufacture %I%untﬂr i$H+Z ¢4 Jagper machi ne. Eg—aqoaper V\B‘?dd}t ernally

AKD- si zed and i ncorporated a ca. % precipitate cium carbonate
| oadi ng. The PoReshrcaewdckidderal |y descri b&®9dh Exanpl 8294 and t he

final paper had Mdﬂ%dﬁ@@%@do@%ﬁ%awab@&sq&y24 Tha ,mesul ts of jt,lpe tests were
as follows: | nvention Cont r ol

g Pr%% my

Col our appear anc rome ink dryjng time godd E&°ur britdhREss

6.6 7. 2 TGnleruadhesdon {(R) 991. 6 57 1.4 Col our

print bl eed good poor
It will be seen that the paper according to the invention had
improved colour appearance, improved colour print bleed and
much improved toner adhesion compared with the control paper.

EXAMPLE 8
This illustrates the effect of omitting the hydrophilic

polymer from the treatment composition. Three treatment

compositions were evaluated, as follows (dry basis):

Invention : Starch ("Abrastarch") 85%
Polyvinyl alcohol ("Mowiol 8-88") 9%
Latex ("Bewopress AE 27") 6%

Control I : Starch (as above) 94%
Polyvinyl alcohol (as above) 6%

Control II e Starch (as above) 100%

These compositions were each applied to a relatively rough
flecked 100 g m? decorative text and cover paper during its
production on a full-size papermachine. The resulting papers
were tested as in Example 7, and the results obtained were as

follows:



Monochr ome wi cki ng good good Monochrone opti cal
densi‘ty 1.8 1.8 Monochrone ink drying tinme 13 sec

24 sec Toner adhesion (% 92 ' 51 It will be seen
that the paper according to the inventiomghad inproved col our brightness
and colour print bleed, a shorter ink drying tine and nuch inproved toner
adhesi on, cenmpeetyw th the control IpegrtiofXAMPEENTrdbhi® il | QeshtradsIThe

f di t t h i t Lti
wheat (oar boridia: PEBRFaneS ot ar crostBBrHBEELC RhgPBERERL . Rer BEREYE
content) byCaBRIFobrsghthessed, Cbtby, England in plactl of the

" Perfect anyéo fodpopmtht Shaeed Used LpcPifyheus Exagpbespidhe HEosseshEeWas
generally as described in Exanple 3, except_that the treftnent conposjtion

was as fol |MRRockyome wicking acceptable acceptab e 850R BoFN hle

al cohol (" NpmethBoM8 " dptical 9% iasex ("Bewopress AE 27") 1.6

6% The total dry_pick up of the conposition was ca. 4 g m (4% and the 60

second Cob %%ﬁ%%ymas 24. The Bendsten roughness of both surfaces of the
paper was iMonduhremegeim® - 60 nl [EZrdecThe tesi4rseal ts werkl ased¢ol | ows

(no colour&fyﬁﬁgi{yﬁgeasurenents were made for this and subsequent

Exanpl es) : Property | nvention Cont r ol
Col our appégneredhesion (%) no/fottle  not3¥ed Col our b#3 ght ness
13 13 Col our print bleed good poor

It will be seen that the paper according to the invention had
improved colour print bleed and much improved toner adhesion
compared with the control paper. Accurate comparison of
properties such as appearance (mottle) and colour brightness
was hindered by the decorative flecked appearance of the

paper.
EXAMPLE 9

This illustrates the use of a minor proportion of pigment in
the treatment composition. The pigment used was calcium
carbonate ("Hydrocarb™ 90", supplied by Croxton & Garry,
Dorking, England) and was present in the treatment composition
in an amount of 5% calculated as dry weight of pigment to
aggregate dry weight of starch, hydrophilic polymer and
hydrophobic polymer. This treatment composition and general
procedure were otherwise as in Example 3. Additionally, paper
was produced using the same treatment composition without
pigment and, separately, with a 100% starch treatment

composition.
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It will be seen that both.papers according to the invention
had improved colour appearance, improved colour print bleed,
shorter ink drying time and much improved toner adhesion
compared with the control paper.

EXAMPLE 10

This illustrates the use of the invention with an acid sized
(rosin/polyaluminium chloride) paper produced on a full-sized
papermachine. The paper was a very smooth high quality white
100 g m? woodfree business stationery paper containing a
ca. 15% precipitated calcium carbonate loading. The treatment
composition, made up at 8% solids content, was as follows:

Cationic etherified starch 82%
("Amylopak® 15", supplied by “

Tunnel Avebe Limited, England)

Polyvinyl alcohol ("Mowiol 8-88") 10%
Styrene-acrylic latex ("Bewopress AE 27") 8%

The final paper had a 60 second Cobb value of 26, and topside
and wireside smoothness values of 60 ml min! and 50 ml min®
respectively (Bendsten). The dry pick up of the treatment
composition was ca. 4%, i.e. ca. 2 g m? per side.
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2. Ink-jet printing paper as claimed in Claim 1 wherein the
starch makes up at least 50% by weight of said
composition on a dry basis.

3. Ink-jet printing paper as claimed in Claim 2, wherein the
treatment composition contains, on a dry basis, from 50
to 90% by weight, preferably 50 to 80% by weight, starch;
from 5 to 50% by weight, preferably 5 to 25% by weight,
of hydrophilic polymer; and from 2 to 40% by weight,
preferably 2 to 30% by weight, of hydrophobic polymer.

4. Ink-jet printing paper as claimed in any vreceding claim
wherein the treatment composition is present in an amount
of 1 to 5% by weight, preferably 2 to 4% by weight, of
the base paper on a dry basis.

5. Ink-jet printing paper as claimed in any preceding claim,
wherein the starch is a surface-sizing starch.

6. Ink-jet printing paper as claimed in any preceding claim,
wherein the hydrophilic polymer other than starch is a
polyvinyl alcohol.

7. Ink-jet printing paper as claimed in Claim 6, wherein the
polyvinyl alcohol is a relatively low molecular weight
polyvinyl alcohol with a degree of hydrolysation of
87 to 89 Mol %.
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11. A method of producing ink-jet printing paper, comprising
the step of treating at least the print-receiving surface
of a base paper with a composition comprising an
admixture of:

(a) a cooked and/or chemically modified starch;
(b) a hydrophilic polymer other than a starch; and
(c) a hydrophobic polymer.

12. The use, for the purpose of enhancing the print quality
obtained when printing paper by ink-jet printing
processes, and also electrophotographic processes, of a
treatment composition comprising an admixture of:

(a) a cooked and/or chemically modified starch;
(b) a hydrophilic polymer other than a starch; and
(c) a hydrophobic polymer.
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The paper also exhibits gobd toner adhesion when imaged by
electrophotographic processes as used in 1laser printers,
xerographic copiers etc.
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10.

11.

12.

copolymer latex other than the foregoing; a styrene-butadiene copolymer
latex; or a polyurethane latex.

Ink-jet printing paper as claimed in any preceding claim wherein the
composition includes a pigment in a small proportion relative to the aggregate
dry weight of the starch, the hydrophilic polymer and the hydrophobic
polymer.

A method of producing ink-jet printing paper, comprising the step of treating
at least the print-receiving surface of a base paper with a composition
comprising an admixture of :

(@  acooked and/or chemically modified starch;
(b)  a hydrophilic polymer other than a starch; and
(c)  ahydrophobic polymer.

The use, for the purpose of enhancing the print quality obtained when printing
paper by ink-jet printing processes, and also electrophotographic processes, of
a treatment composition comprising an admixture of:

(@)  acooked and/or chemically modified starch;
(b)  ahydrophilic polymer other than a starch; and
(c)  ahydrophobic polymer.
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