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(57) ABSTRACT 

A recording sheet for use on a digital preSS includes either 
insoluble aluminium trihydrate in the base paper or magne 
sium Sulphate at the Surface. According to a Second aspect 
of the invention, the recording sheet includes a paper Sub 
Strate having a Surface treatment including a water Soluble 
cationic Substance and a water Soluble binder Substance. 
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INK-RECEPTOR SHEET FOR USE ASA 
RECORDING MATERIAL 

0001. The present invention relates to a recording 
medium and in particular, but not exclusively, to a plain 
paper recording medium for use with the Indigo" digital 
printing press. 

0002 The Indigo digital press made by Indigo NV 
requires Special paper Surfaces to enable complete toner/ink 
transfer from printing blanket to paper. Such complete 
transfer is essential to allow variable information to be 
printed on Successive sheets. 
0003. It is known that commercially available pigment 
coated printing paperS Satisfy the requirement of 100% toner 
transfer, however for aesthetic and cost reasons printers wish 
to use papers of uncoated appearance. For instance: a 
translucent or Semi-translucent paper would have its trans 
lucency diminished by pigment coating, coated papers are 
often glossy; the Surface texture of an uncoated paper feels 
more natural. 

0004 Two processes have been developed to treat paper 
to render it suitable for the Indigo press. One developed by 
Indigo NV and described in International patent application 
WO96/06384 is commercially known as the Sapphire treat 
ment and involves treating the paper with polyethylene 
imine. That developed by Arjo Wiggins and described in EP 
0879917 A2 involves use of a Surface treatment that includes 
an aluminate Salt or a salt of a weak acid/strong base to 
render the Surface alkaline. 

0005. It is an object of the present invention to provide a 
paper or a range of papers of uncoated appearance that are 
Suitable for use on an Indigo preSS and also in other digital 
and non-digital processes, and which also have an increased 
shelf life. 

0006 According to one aspect of the invention there is 
provided a recording sheet for use on a digital press, the 
recording sheet including a paper Substrate containing an 
insoluble mineral filler including a Lewis acid. The record 
ing sheet may, for example, contain aluminium trihydrate 
(Al(OH)). The recording medium may be an opaque paper 
including a Surface treatment, for example polyvinyl pyr 
rolidone and magnesium Sulphate or Starch plus polyvinyl 
alcohol (PVOH). 
0007 Advantageously, the paper substrate contains 
between 50 and 400, preferably between 100 and 300, more 
preferably approximately 200 parts dry weight of aluminium 
trihydrate to 800 parts dry weight of pulp. 
0008 Advantageously, the recording sheet has a surface 
treatment including magnesium Sulphate and polyvinyl pyr 
rolidone. The Surface treatment may be applied to the paper 
at a rate of 2 to 4 g/m. 
0009 Advantageously, the recording sheet has a surface 
treatment including Starch and polyvinyl alcohol. The Sur 
face treatment may include an optical brightening agent. The 
Surface treatment may be applied to the paper at a rate of 1 
to 2 g/m. 
0.010 Advantageously, the recording sheet has a surface 
treatment including a Soluble or insoluble metal from 
Groups II and III or the Transition Metals of the Periodic 
Table. 
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0011 Advantageously, the recording sheet is substan 
tially opaque. 

0012. According to another aspect of the invention there 
is provided a method of printing on a recording sheet using 
a digital printing press, characterised in that the recording 
sheet is as defined in any one of the preceding paragraphs. 
0013. According to another aspect of the invention there 
is provided a method of manufacturing a recording sheet for 
use on a digital press, the method including making up a 
Slurry in water containing paper pulp and aluminium trihy 
drate, and forming the Slurry into a web of paper on a paper 
machine. 

0014 Advantageously, the slurry contains between 50 
and 400, preferably between 100 and 300, more preferably 
approximately 200 parts dry weight of aluminium trihydrate 
to 800 parts dry weight of pulp. 
0015 Advantageously, the method includes treating the 
Surface of the paper with a Surface treatment including 
magnesium Sulphate and polyvinyl pyrrollidone, which Sur 
face treatment may be applied to the paper at a rate of 2 to 
4 g/m. 
0016 Advantageously, the method including treating the 
Surface of the paper with a Surface treatment including 
Starch and polyvinyl alcohol, which Surface treatment may 
include an optical brightening agent and may be applied to 
the paper at a rate of 1 to 2 g/m. 
0017 Advantageously, the surface treatment including 
magnesium Sulphate and polyvinyl pyrrollidone and the 
Surface treatment including Starch and polyvinyl alcohol are 
applied to the paper as Separate treatments. 
0018. In a preferred embodiment, the invention is char 
acterised by the presence of insoluble aluminium in the base 
and/or magnesium Sulphate at the paper Surface. The paper 
of the present invention is intended primarily for printing on 
an Indigo digital printing press. We have found that the use 
of an insoluble aluminium filler in the base makes the paper 
Suitable for use in the Indigo press without the need for any 
Special Surface treatment. The paper is also Suitable for use 
in the Xeikon digital printing preSS. Further, the paper has 
universal applicability, making it Suitable for litho, inkjet, 
laser (mono and colour) printers and fountain pens. It has the 
aesthetic appearance of an uncoated paper, which gives it an 
advantage over Some other Indigo printable papers that are 
of coated appearance. The coated papers that perform well 
in Indigo are usually designed primarily for litho and do not 
give good inkjet performance, So are not universal. 
0019. According to another aspect of the present inven 
tion there is provided a recording medium for use on a 
digital printing press (for example the Indigo press), the 
recording medium including a paper Substrate having a 
Surface treatment of a water-Soluble cationic Substance and 
a water-Soluble binder. For example, the recording medium 
may comprise a translucent paper with a Surface treatment of 
polyvinyl pyrrolidone (PVP) and magnesium sulphate 
(MgSO) with a synthetic sizing agent, for example Bay 
synthol KSNB. This formula has none of the drawbacks of 
available Indigo pre-treatments. 
0020. According to another aspect of the present inven 
tion there is provided a method of manufacturing a recording 
sheet for use on a digital press, the method including treating 
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the Surface of a paper Substrate with a Surface treatment 
including a water Soluble cationic Substance and a water 
Soluble binder Substance. 

0021 Embodiments of the invention will now be 
described by way of example. 
0022 We have found that three things work particularly 
effectively: 

0023 1. Translucent paper with a surface treatment 
of polyvinyl pyrrollidone-magnesium Sulphate--Bay 
Synthol KSN Synthetic Sizing agent. 

0024 2. Opaque paper with an insoluble mineral 
filler of aluminium trihydrate (Martifill) and a sur 
face treatment of polyvinyl pyrrolidone+MgSO. 

0025 3. Opaque paper with an insoluble mineral 
filler of aluminium trihydrate and a conventional 
paper Surface treatment, e.g. Starch plus polyvinyl 
alcohol. 

0026. The results of using the above formulae are sum 
marised in the following table: 

Printability 

Inkjet inc. Laser 
pigment Hotmelt (mono & Fountain 

Indigo Litho inks Inkjet colour) pen 

Formula 1 yes yes yes yes yes yes 
Formula 2 yes yes yes yes yes yes 
Formula 3 yes yes yes yes yes yes 

0027. The Surface treatment in formulae 1 and 2 is the 
Same as the one we claimed for pigment based ink-jet on 
translucent paper, described in patent GB 2 301845 B the 
contents of which are incorporated by reference herein. 
Formula 2 also includes aluminium trihydrate as a filler in 
the base, in addition to the Surface treatment. 

0028. It would seem that the Baysynthol is not essential 
for the Indigo process. The Suitability of the paper for use in 
the Indigo process appears to depend on either the presence 
of either a soluble metal cation (Mg) at the surface or a 
Lewis acid filler (Al(OH)) in the base or a slightly “tacky” 
polymer Such as polyvinyl pyrrollidone or polyvinyl alcohol 
at the Surface of the paper. We Suspect that the group II or 
III metals are the key. Further investigation of this aspect of 
the invention is required. 

0029. The preferred surface formulation for 1 and 2 is: 

parts by dry weight C.S. 

magnesium sulphate 75 
polyvinyl pyrrollidone 25 Luviskol K90 

O to 2.5 
O.5 to 5 g/m 

Styrene copolymer size 
Typical application weight: 

Baysynthol KSN B 

0030 The styrene copolymer size is not essential in the 
formulation for formula 2 (opaques) but is needed in for 
mula 1 (translucent papers). 
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0031 Variants of the formulae, for example as described 
in GB 2 301845B are possible. For example: 

0032 cation: polyvalent metals ions of groups II and 
III and transition metals of the periodic table 

0033) 
acids 

cation: poly quaternary amine or other Lewis 

0034 Binder: starch, cationic starch, carboxymethyl 
cellulose, gelatine, polyvinyl alcohol, polyvinyl pyr 
rolidone, Singly or in admixture of 2 or more 

0035) Base: opacity 20 to 98+, grammage 40 to 300 
0036) Size: styrene maleic anhydride, polyacrylate, 
Styrene acrylate or other Sizes known in the art 

0037 Formulation for Base for 2 and 3: 
0038 Aluminium hydroxide aka trihydrate (e.g. Martifill 
P2) 18% on dry fibre. 
0039) Possible variants include the internal sizes and 
different particle size of filler. 
0040 Surface formulation for 3 

Starch 200 dry parts e.g. oxidised potato - Amylox P45 from Avebe 
Polyvinyl 25 dry parts e.g. gohsenol GLO5 from Nippon Gohsei 
alcohol 

0041 Possible variants include cationic starch, other 
starches, different PVOHs. 
0042. For increased sheet brightness, an optical bright 
ening agent (OBA) may be included in the Surface treatment. 
We have found that it is beneficial to split the surface 
treatment into two applications: a) starch plus polyvinyl 
alcohol plus OBA and then b) magnesium Sulphate plus 
polyvinyl pyrrolidone. The effect of this is to separate 
application of OBA and magnesium Sulphate, which can 
react with each other and so mutually interfere with the 
desired function of each. 

0043 An example of a process for making a recording 
sheet according to a preferred embodiment of the invention 
will now be described. A papermaking Stock slurry in water 
was made from 800 parts dry weight of commercial 
bleached chemical pulp and 200 parts dry weight of Martifill 
P2 aluminium trihydrate (available from Martinswerk 
GmbH). To this was added 2 parts dry weight of alkyl ketene 
dimer to Serve as an internal sizing agent. Retention aids, 
dyes and optical brightening agents may also be added to 
Suit the particular paper making process and the desired 
paper aesthetics. 
0044) The stock slurry was formed into a web of paper on 
a Fourdrinier paper machine. Other formers would also 
SCWC. 

0045. A first surface application was applied to the paper 
comprising an aqueous mix of (by dry weight parts) 50 parts 
Amylox P45 oxidised potato starch (available from Avebe 
b.a.) and 25 parts of Gohsenol GLO5 polyvinyl alcohol 
(available from Nippon Gohsei). To this may be added an 
optical brightening agent to Suit the desired aesthetic prop 
erties of the paper. This mix was applied to the paper at a rate 
of 1 g/m to 2 g/m. 
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0.046 A second surface application was applied to the 
paper comprising an aqueous mix of (by dry weight parts) 75 
parts of magnesium sulphate and 25 parts of Luviskol K90 
polyvinyl pyrrolidone (available from BASF GmbH). This 
mix was applied to the paper at a rate of 2 g/m to 4 g/m. 
0047 The finished paper had an attractive, uncoated 
appearance and was found to give good results on the Indigo 
digital printing preSS, as well as in the Xeikon digital 
printing press and with litho, inkjet, mono and colour laser 
printers and fountain pens. The paper therefore has universal 
applicability. 
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42. Use of a recording sheet in a digital printing process, 

Said use including the Steps of: 
providing a recording Sheet that includes a paper Substrate 

having a Surface treatment including a water Soluble 
cationic Substance and a water Soluble binder Sub 
Stance, 

loading the recording sheet into a digital printing press, 
and 

May 19, 2005 

printing onto the recording sheet using a digital printing 
process that includes transferring liquid toner onto the 
recording sheet by electrophotography. 

43. Use of a recording sheet according to claim 42, 
wherein the cationic Substance is a Soluble polyvalent metal 
Salt. 

44. Use of a recording sheet according to claim 43, 
wherein the cationic Substance is a Salt of a metal from 
Groups II and III or the Transition Metals of the Periodic 
Table. 

45. Use of a recording sheet according to claim 44, 
wherein the cationic Substance is a Salt of a cation Selected 
from the group consisting of Mg", Ca", Al", Zr" and 
Zn2+. 

46. Use of a recording sheet according to claim 45, 
wherein the cationic Substance is magnesium Sulphate. 

47. Use of a recording sheet according to claim 46, 
wherein the amount of magnesium Sulphate applied to the 
Surface of the recording sheet is in the range 0.5-3.0 g/m. 

48. Use of a recording sheet according to claim 47, 
wherein the amount of magnesium Sulphate applied to the 
Surface of the recording sheet is in the range 1.0-2.0 g/m. 

49. Use of a recording sheet according to claim 48, 
wherein the amount of magnesium Sulphate applied to the 
Surface of the recording sheet is in the range 1.25-1.75 g/m. 

50. Use of a recording sheet according to claim 42, 
wherein the cationic Substance is a cationic polymer. 

51. Use of a recording sheet according to claim 50, 
wherein the cationic substance is a poly-quaternary amine. 

52. Use of a recording sheet according to claim 42, 
wherein the binder Substance is Selected from a group 
consisting of polyvinylpyrrollidone, polyvinyl alcohol, car 
boxylated cellulosic polymers, polyacrylic acids, hydroxy 
lated polyacrylates, polyacrylamides, Starches and gelatine. 

53. Use of a recording sheet according to claim 52, 
wherein the binder Substance is Selected from a group 
consisting of carboxyalkyl polymers and hydroxyalkyl poly 
CS. 

54. Use of a recording sheet according to claim 53, 
wherein the binder Substance is Selected from a group 
consisting of hydroxymethyl cellulose and hydroxypropyl 
cellulose. 

55. Use of a recording sheet according to claim 54, 
wherein the binder Substance comprises carboxymethyl cel 
lulose. 

56. Use of a recording sheet according to claim 52, 
wherein the binder Substance has a molecular weight in the 
range 790,000 to 1,350,000. 

57. Use of a recording sheet according to claim 52, 
wherein the binder substance is polyvinyl pyrrollidone hav 
ing a viscosity defined by a K-value of at least 30. 

58. Use of a recording sheet according to claim 57, 
wherein the binder substance is polyvinyl pyrrollidone hav 
ing a viscosity defined by a K-value of at least 60. 

59. Use of a recording sheet according to claim 58, 
wherein the binder substance is polyvinyl pyrrollidone hav 
ing a viscosity defined by a K-value of at least 90. 

60. Use of a recording sheet according to claim 59, 
wherein the amount of polyvinyl pyrrollidone applied to the 
surface of the recording sheet is in the range 0.15-0.75 g/m. 

61. Use of a recording sheet according to claim 60, 
wherein the amount of polyvinyl pyrrollidone applied to the 
Surface of the recording sheet is in the range 0.4-0.7 g/m. 
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62. Use of a recording sheet according to claim 61, 
wherein the amount of polyvinyl pyrrollidone applied to the 
Surface of the recording sheet is approximately 0.5 g/m. 

63. Use of a recording sheet according to claim 42, in 
which the Substances are applied to the Surface of the 
recording sheet as an aqueous Solution. 

64. Use of a recording sheet according to claim 42, in 
which the recording sheet has a Substantially uncoated 
appearance. 
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65. Use of a recording sheet according to claim 42, the 
recording Sheet being Suitable for use on a digital press, in 
a lithographic printing process, for laser printing, inkjet 
printing with dye and pigment based inks and hot melt 
imaging. 

66. Use of a recording sheet according to claim 42, 
wherein the recording sheet is translucent or transparent. 

k k k k k 


