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[57] ABSTRACT 

A method for the production of indelible script on a paper 
substrate provides for the introduction of at least one highly 
penetrating coloring compound having at least two reactive 
functional groups into the substrate. An oxidation dye in the 
script is subjected to oxidative polymerization within the 
paper substrate itself. A liquid composition is disclosed 
having a solution of at least one oxidation dye with func
tional groups in a concentration of 0.01 % to 40% by weight, 
such solution including up to 80% by weight of a suspension 
of carbon black and a solution of an oxidant 

11 Claims, No Drawings 
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METHOD AND L1QUID COMPOSITION FOR 
TRE PRODUCTION OF INDELmLE SCRIPT 

ON A PAPER SUBSTRATE 

FIELD OF THE INVENTION 

The present invention relates to a method and to a liquid 
composition for the production of protected, indelible script 
on a paper substrate. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

2 
substrate by virtue of their low molecular weights and their 
relatively small molecular dimensions. 

Thanks to the presence of at least two reactive functional 
groups, the colouring compounds of the present invention 

5 are able to form polymeric chains within the fibrous matrix 
of the substrate when treated with suitable oxidising agents. 

Multi-functional colouring compounds which are particu
larly advantageous for the purposes of the invention are the 
so-called oxidation dyes. 

10 The colouring compounds of the invention may be 
selected from oxidation dyes which incorporate at least two 
amino or phenolic functional groups, in particular: 
diaminobenzenes, diaminotoluenes, naphthols, polyphenols, 
aminophenols, diaminopyridines and their mixtures. 

lt is well known that ink script can be removed, even if The diaminobenzenes which are particularly effective in 
only partially, when it is subjected to suitable chemical or 15 the production of scripts according to the present invention 
physical action such as, for example, abrasion by bladed are as follows: p-phenylenediamine; m-phenylenediamine; 
instruments or fine points, decolouration with suitable o-phenylenediamine; N-phenyl-p-phenylenediamine; 
oxidisingfreducing agents (including the common ''ink- 2-nitro-p-phenylenediamine; 5-nitro-m-phenylenediarnine; 
eradicators"), laser light, etc. 4-nitro-m-phenylenediamine; 4-nitro-o-phenylenediamine; 

lt is equally well known that there are recognised solvents 20 N ,N-bis(2-hydroxyethyl)-phenylenediamine; 2-chloro-p-
or mixtures of solvents which are able to remove script, phenylenediamine; 4-chloro-o-phenylenediamine; N, 
whatever ink has been used, without etching into the sub- N-dimethyl-p-phenylenedamine; 4-ethoxy-m-
strate to which it has been applied andhence without leaving phenylenediamine; 2-Nitro-N'phenyl-l,4-benzodiamine; 
any obvious trace of the removal. 2,4-diaminodiphenylamine; 2-aminodiphenylamine; 4,4'- , 

25 diaminodiphenylamine; p-aminodiphenylamine; In order to protect ink script, particularly but not exclu-
sively on official documents, bank cheques and other similar 4-hydroxydiphenylamine; N 1-(2-hydroxyethyl)-2-nitro-p

phenylenediamine; N l-tris(hydroxyrnethyl)methyl-4-nitro-
documents, from accidental or intentional removal, particu- o-phenylenediamine; N-methoxyethyl-p-phenylenediamine; 
larly when this is unauthorised, many techniques and 4-methoxy-m-phenylenediamine; 2-methoxy-p
devices have been proposed among which are the covering 

30 phenylenediamine; 1,2,4-triaminobenzene; 2,4-
of the script with a transparent film which is extremely diaminoanisol; 5-chloro-2-nitro-p-phenylenediamine; 
adhesive to the paper substrate, which is unaffected by the p-toluylenediamine; 3 ,4-toluylenediamine; 
type of ink used for the script itself and which is insoluble o-toluylenediamine; xylylenediamine; 1,2,4-
in the solvents for such ink. triaminobenzene dihydrochloride; p-aminophenylglycine; 

However, at least with regard to intentional unauthorised 35 2,5 _ diaminophenol; p- amin oacetanilide; 
deletion, the techniques and devices adopted up till now p-aminodimethylaniline; p-aminodiethylaniline. 
have had limited success over time and in the field of With regard to the diarninotoluenes, those particularly 
application, that is, they have been useful unti! countermea- effective were: Toluen-2,5-diamine; 2,5-diamino-l,4-
sures have been found to overcome their protectiveness. xylylene; 2-amino-5 -diethylaminotoluene; 

A need has therefore been felt to prevent ink script 40 4-methoxytoluen-2,5-diamine(hydrochloride) 
whether effected manually with a fountain pen, ballpoint Of the naphthols, those particularly effective were as 
pen, felt pen, stamp or the like, or mechanically with a follows: l-naphthol; 2-naphthol; 1,5-naphthalene diol; 2,3-
printer, ink jet printer, post marki.ng machine or the like, dihydroxynaphthalene. 
from being deleted, even only partially, either accidentally With regard to the polyphenols, the preferred were: hyd-
or intentionally. 45 roquinone; resorcinol; pyrocatechol; pyrogallic acid; fluo-

DESCRIPTION OF THE PREFERRED 
EMBODIMENr 

The problem at the root of the invention described above 
is therefore that of providing a method and a composition 
which enable script on a paper substrate to resist 
unauthorised, intentional attempts to remove it 

This problem is solved according to the invention by a 
method of the type indicated above which is characterised in 
that it includes the steps of: 

marki.ng a scrlpt on the substrate with a solution of at least 
one colouring compound with a high penetrability into 
the substrate and constituted by molecules having at 
least two reactive functional groups; 

subjecting the colouring compound in the script to poly
merisation within the substrate. 

The colouring compounds of the invention are selected 
from those having at least two reactive functional groups in 
their molecules and having a high power to penetrate the 
paper substrate, that is which are able to penetrate between 
the cellulose fibrils forming the structure of the paper 

roglucinol; 4-chlororesorcinol. 
Of the aminophenols, those particularly effective were as 

follows: 2-amino-4-nitrophenol; 3-amino-4-nitrophenol; 
2-amino-5-nitrophenol; 4-amino-2-nitrophenol; 4-amino-3-

50 nitrophenol; 2-amino-5-methylphenol; 2-amino-4-
methylphenol; 4-amino-2-methylphenol; 4-amino-3-
methylphenol; 3-aminophenol; 2-aminophenol; 
4-aminophenol; 2-amino-6-chloro-4-nitrophenol; 
3-arninocresol; 4-aminocresol; 2,4-diaminophenol; 2,4-

55 diaminophenoxyethanol; N,N-diethyl-m-aminophenol; 
2-nitr0-4'-hydroxyphenylarnine; N, O-di(2-hydroxyethyl)-
2- amino-5-nitrophenol; N-hydroxyethyl-2-amino-4-
hydroxytoluene; p-methylaminophenol; 2-methyl-5-
hydroxyethylamino-phenol; 3 -nitro-4-

60 aminophenoxyethanol; 2-nitro-N-hydroxyethyl-p-anisidine; 
2,4-dinitro-6-aminophenol (picramic acid); 2,4,6-
triarninophenol; 4-amin0-2-hydroxytoluene; N,n-butyl-p
aminophenol; 2-amin0-4,6-dinitrophenol; 2-nitro-p-cresol; 
2-nitrohydroquinone; 1,3,5-trihydroxy-2-nitrobenzene; 3,5-

65 dinitrohydroquinone; 2,6-dinitro-4N-methylaminophenol; 
2,6-dinitro-4-dihydroxyethylaminophenol; 2,6-dimethyl-p
aminophenol; 2,6-dIbromo-p-aminophenol. 
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Finally, with regard to the diaminopyridines, the best 
results were obtained with: 2,3-diaminopyridine; 2,4-
diaminopyridine; 2,5-diaminopyridine; 2,6-
diaminopyridine; 3 ,4-diaminopyridine; 3,5-
diaminopyridine. 

The said oxidation dyes may be used either individually 
or in mixtures with each other. 

It has been found that the optimum resistance to attempts 
at deletion of script made by the method of the present 
invention have been obtained with the use of mixtures of 
dyes having the functional grOllpS -NH2 or -OH in the 
meta and para positions, such as, for example, mixtures of 
p-phenylenediamine and n-phenylenediamine. 

These mixtures, through polymerisation in situ, give rise 
to compounds which remain in the paper substrate even if 
this is subjected to vigourous treatment with the more 
common agents used to remove ink script. 

5 

eroI gives the further advantage, in the case of solutions for 
use with fountain pens or fine liners, of avoiding the 
so-called "dry out" phenomenon of the colouring solution in 
the writing tipo 

The solution of colouring eompounds may possibIy 
include other colouring substanees which are soluble in the 
selected solvent so as to make the script formed on the paper 
substrate more evident 

It is also been found that modest quantities of carbon 
10 blaek in suspension (carbon black of the type commonly 

used in india inks), when added to the colouring solution, are 
not only carried into the paper substrate by the said solvents 
but are also able to increase the resistance of the script made 
by the method of the present invention to deeolourising 

15 agents. 

The resistance to removal of the script thus achieved is so 
high that the script is not removed even when the fibres of 
the paper substrate start to break up and are damaged 20 

irreparably. 

Quantities of up to 40 to 80% by weight of suspensions of 
earbon black (according to their pigment coneentration) also 
give the advantage of reducing the quantity of colouring 
eompound needed to obtain indehble script. 

Jt is thought that this phenomenon can be imputed to the 
encapsulation and "fixing" of the carbon blaek particles in 
the polymeric strueture formed by the colouring compounds, 
with an increase in the chemieal inertia of the latter. 

Jt is thought that this resistance is due to the fact that the 
mixtures of colouring compounds polymerise with the for
mation of substantially insoluble polymers which are 
trapped in the fibrous structure of the paper substrate. 

Jt is plausible to think that the trapping of the polymers in 
the cellulose matrix of the substrate is further increased by 
the formation of chemicaVphysical bonds with the mol
ecules of the cellulose matrix itself, for example by means 
of hydrogen bridges. 

In accordance with the invention, the colouring com
pounds of the present invention are carried in depth into the 
substrate with the use of suitable solvents as vehicles, sllch 

The solution of the eolouring eompound may also include 
25 conventional antioxidantslstabilising agents, such as, BIff, 

BHA, sulphites, hydrosulphites, thioglycolic acid, etc, as 
well as preservatives such as, sodium trichlorophenate, 
artificial moss, cumarin, etc in order to prolong the shelf life 
of the solution itself. The addition of tannic acid may in its 

30 turn increase the resistance of the script to light and water. 
The presenee of UV-protective agents sueh as 
3-benzophenone may limit the oxidation of the colouring 
compound by light during shelf life of a solution as far as 

as mixtures of water, alcohols, glycols, glycol-ethers, the 
solutions including from 0.01 % to 40% by weight of one or 35 

more colouring compounds. 

possible. 
The step of polymerising the colouring compounds is 

carried out by oxidation with oxidising substances or by 
suitable physical means sueh as UV radiation which can 
generate ozone locally which aets as the oxidant. 

Among the oxidants whieh are particularly effective are 

Among the solvents which are useful for the purposes of 
the invention may be listed aqueous solutions made alkaline 
with sodium hydroxide, alcohols having from one to five 
carbon atoms, glycerol, glycols, such as for example ethyl
ene glycol, propylene glyeol, oxyaleohols such as for 
exarnple carbitol, alkyl ethers of glycols such as for example 
glycol methyl ether, glycol ethyl ether, diethylene glycol, 
glyeol butyl ether, propylene glyeol methyl ether, methyl 
carbitol and butyl carbitol, or mixtures of the said eom- 45 

pounds. 

40 solutions of sodium hypochlorite, potassium permanganate, 
potassium bichromate, hydrogen peroxide, benzoyl 
peroxide, chlorate, persulphates, iodates, perborates, urea 
peroxide and their mixtures. These oxidants may be in 
aqeuous solution or dissolved in a suitable organic solvent. 

When the oxidants are in aqueous solution it is preferable 
for this solution to eontain a quantity of between 0.05 and 
50% by weight of the totaI weight of the solution. For the purposes of the invention, the optimum results are 

aehieved with the use of mixtures, for example, of water, 
ethanol, glyeols sueh as, for example, propylene glycol, 
ethylene glycol and diethylene glycol, alkyl ethers of glycols 
and glycerol. 

The use of these mixtures, preferably including from lO 
to 85% of alcohol and from 15 to 90% of gIycois or 
glycoI-derivatives gives the advantage of avoiding excessive 
dilfusion or dispersion of the moleeules of the coIouring 
compound over the surface of the paper substrate with a 
consequent 10ss of definition in the script: moreover it 
enables greater penetration of the molecules into the fibrous 
matrix of the paper, thus aehieving a script having a greater 
resistance to mechanical surface abrasion. 

By mixing the solvents suitably, in a conventional 
manner, it is also possible to regulate the viscosity of the 
solution of the coIouring compounds to aehieve the optimum 
value for the selected mode of formation of the script, slleh 
as with a fountain pen, ballpoint pen, felt pen, fine liner, etc. 
The use, for exampIe, of mixtures of monoethylene glyeol, 
diethylene gIyeol, propylene gIyeoI methyl ether and glye-

When, however, the oxidants, as in the case for example 
of benzoyl peroxide, are dissolved in an organic solvent, it 

50 is preferabie for them to be present in quantities of between 
0.05 and 10% by weight of the totaI weight of the solution. 

Among the organie solvents whieh are compatible with 
the oxidants, the preferred ones are aliphatic hydrocarbons 
having from six to thirteen carbon atoms, butyI phthalate, 

55 benzyl benzoate, propylene glycol methyl ether, butyl 
acetate, ethyl acetate, ehloroform, alcohols having from one 
to five carbon atoms and their mixtures. 

Water repellent resins, such as ethyl cellulose, polyvinyl 
acetate, aceto-vinyl copolymers, polyacrylates, alkyde, 

60 maleic, polyamide resins, derivatives of colophony, may be 
added to the oxidising mixture obtained in order 10 create a 
thin water-repellent, protective film on the script. 

In aceordanee with a fust embodiment of the method of 
the invention, a script is fust marked on the paper substrate 

65 with the use of a solution of at least one of the colouring 
compounds and then the solution inc1uding the oxidant is 
applied. 
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Both the solution of the eolouring compound and the 
solution of the oxidant may be applied to the paper substrate 
by eonventional means sueh as, for example the fust by 
fountain pen, ballpoint pen, felt pen, fine liner; the second by 
means of a small brush, squeegee, spray system, pads, etc. 5 

The present invention thus makes available a liquid 
composition including, as separate components: 

a solution of at Ieast one oxidation dye inc1uding at Ieast 
two reactive functional groups; 

a solution of at Ieast one oxidant; for sequential use in the 
production of indelibie script on a paper substrate. 

In accordanee with a second embodiment of the 
invention, the paper substrate may previously be subjected 

lO 

to a treatment with a suitab1y dilute solution of the oxidant 
For tbis purpose, the solutions preferabIy used are 15 

aqueous, alcoholie or aqueous-alcoholie solutions or solu
tions based on one of the organic solvents specified above 
(forexample n-hexane)inc1uding from 0.01 to 5% byweight 
of the oxidant. 

After drying, a substrate is obtained wbich incorporates 20 

the oxidant within its cellulose matrix so that, after a script 
has been marked with a solution of the oxidation dyes, the 
poIymerisation reaetion may oceur in situ in a rapid and 
effective manner. 

Again in this case, the solution of the oxidant may be 25 

applied to the paper substrate in a manner known per se, for 
examp1e by immersion, spraying, etc. 

After evaporation of the solvent, a paper substrate is 
obtained wbich is usabie for the produetion of doeuments 
such as, for exampIe, bank eheques ready for use in accor- 30 

dance with the method of the present invention. 
The formation of an indelibie script in the substrate in this 

case occurs automatically with indubitabie practical and 
economie advantages. 

In each case, in aecordance with the method of the 35 

invention, the oxidation occurs in only a few seconds and is 
completed in severa! minutes. 

Jt is also observed that the polymerisation of the colouring 
compounds of the invention also results in dye toning which 
enabies the course of the reactions to be seen, as well as 40 

portions of script to be obtained with a particular ehromatie 
value. For exampie the oxidationlpo1ymerisation of a mix
ture of p-phenylenediarnine, m-phenyIenediarnine and 1,5-
naphthalene diol results in dye toning from grey to bIue-
violet. 45 

6 
A solution was obtained wbieh was used for the produc

tion of script according to the method of the invention with 
the aid of a fountain peno 

EXAMPLES 2 TO lO 

Further solutions of colouring eompounds of the inven
tion were prepared in the manner given in Example l and 
had the compositions given beIow: 

Exampie 2 

P-phenylenediamine 
M-phenylenediamine 
Resorcinol 
O-aminophenol 
1,5-Naphtha1ene 
Ethyl a1cohol 
Antioxidants 
3-Benzophenone 
Propylene glycol 

Examp1e 3 

P-phenylenediamine 
O-Aminophenol 
M-phenylenediamine 
1-Naphthol 
Hydroqninone 
1,5-Naphtha1ene dio! 
Isopropano! 
Carbitol 
Antioxidants 
Benzophenone 
Propy1ene glycol 

Examp1e4 

Weight Percent 

2.5% 
2% 
0.5% 
0.2% 
0.5% 
40% 
1% 
0.1% 
q.s. to 100 

Weight Percent 

1.7% 
0.5% 
2% 
05% 
0.05% 
0.5% 
20% 
5% 
1% 
0.1% 
q.s. lo 100 

Weight Percent 

Jt is found that, once the polymerisation is compieted, the ---P--P-heny--lenedi--'amme-' -----5-%--------
partieular ehemical eomplexes wbich form in situ in the M-pheny1enediamine 10% 
cellulose matrix of the paper substrate are almost insoluble 1,5 Naphthalene 2% 

in the common means used for the accidental or intentional Ethyl a1cohol 35% 
50 Antioxidants 1 % 

deletion of script 3-Benzophenone 0.1% 
With the use of oxidation dyes, the method of the present Propylene Glycol q.s. lo 100 

invention has the further advantage that decoIouring means 
inc1uding oxidants can only increase the degree of poly-
merisation of the colouring compounds used to a further 
extent so as to give the opposite effect from that desired. 55 

Severa! exampies of formuIations of solutions of colour
ing compounds of the invention will now be given below by 
way of non-limitative example. 

EXAMPLE 1 60 

2 g of p-phenyIenediarnine, 2 g of m-phenyIenediarnine 
and 2 g of 1,5 naphthalene dioi were dissolved in a mixture 
inc1uding 40 g of ethyl alcohol and about 53 g of propylene 
glycol 65 

l g of a mixture of butylhydroxyanisol (BHA) and of 
3-benzophenone was added to this mixture of solvents. 

P-pheny1enediamine 
M-phenylenediamine 
Resorcin 

Exampie 5 

Pelikan india ink (b1ack N.17) 
Ethyl alcohol 
Antioxidants 
3-Benzophenone 
Propy1ene glycol 

Weighl Percenl 

2% 
15% 
0.5% 
2% 
60% 
1% 
0.1% 
q.s. lo 100 
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Example 6 

Para-pbenylenediamine 
4-metboxy-m-phenylenediantine 
Sodium sulphite 
EDTA 
Glycerol 
Diethylene glycol 
Den. Ethyl alcohol 94° 1ype A 
Demin. water 
Carbon black 1ype F (Reinol) 
(with preservatives and non-ionic 
surfac!ants + acrylic resins) 

Example 7 

Para-phenylenediamine 
4-metboxy-m-phenylenediamine 
Na sulphite 
EDTA 
Glycerol 
Diethy lene glycol 
Monoethylene glycol 
Den. Ethyl alcohol94° 1ype A 
Demin. water 
Carbon black 1ype C (Reinol) 
(with preservatives and non-ionic 
surfac!ants + acrylic resins) 

Example 8 

Para-pbenylenediamine 
4-metboxy-m-phenylenediamine 
Nasulphite 
EDTA 
Glycerol 
Diethylene glycol 
Den. Ethyl alcohol 94° 1ype A 
Carbon black 1ype F (Reinol) 
Demin. water 

Example 9 

Para-pbeny1enediamine 
4-metboxy-m-pheny1enediamine 
Na sulphite 
EDTA 
Glycerol 
Propy1ene glycol methyl ether 
SoIbitan (20) OE IIlOnolaurate 
Carbon black 1ype F (Reinol) 
Demin. water 

Weight Percent 

2.08% 
1.25% 
0.42% 
0.42% 
2.50% 
5.00% 
10.00% 
61.67% 
16.67% 

Weight Percent 

2.08% 
1.25% 
0.42% 
0.42% 
1.67% 
8.33% 
4.17% 
10.00% 
55.00% 
16.67% 

Weight Percent 

2.08% 
1.25% 
0.42% 
0.42% 
10.00% 
1250% 
10.00% 
25.00% 
q.s. to 100 

Weight Percent 

2.08% 
1.25% 
0.42% 
0.42% 
10.00% 
33.33% 
2.00% 
30.00% 
q.s. to 100 
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lO 

15 

8 
Example lO 

Para-phenylenediamine 
Basf Ursol Echtscharz Black 320 1066 
Basf Ursol BC Grey 
Basf Ursol EG 
Na sulphite 
EDTA 
Glycerol 
Propylene glycol methyl ether 
Sorbitan (20) OE monolaurate 
C B 1ype F (Reinol) 
Deminera1ized water 

Welght Percent 

1.25% 
0.80% 
1.25% 
0.20% 
0.42% 
0.42% 
1.00% 
15.00% 
2.00% 
20.00% 
q.s. lo 100 

The forrnulations given above under Examples 1 to lO 
were used for the production of indelible script by the 
method of the present invention both with the application of 
oxidant solutions to the substrate, drying of the substrate and 

20 then marking of the script with solutions of the dyes and 
with these steps being carried out in the reverse order as 
explained in the previous pages. 

25 

Solutions of oxidants used were: 0.5% solutions of ben
zoyl peroxide in n-decane, aqueous solutions with 5% by 
weight of sodium hypochlorite, aqueous solutions with 5% 
by weight of 12 volume hydrogen peroxide, aqueous solu
tions with 1% by weight of potassium chlorate. 

Of the formulations of oxidant mixtures which were more 
30 effective and could be applied by a delivery device to the 

script and which did not produce blurring of the script itself, 
several examples are given by way of non-limiting example: 

35 

40 

45 

50 

55 

60 

65 

Example 11 

N-undecane 
Butyl phthalate 
PVPlEicosene Copolymer 
Benzyl benzoate 
Benzoyl peroxide 

Example 12 

Butyl phthalate 
PVPlEicosene Copolymer 
Benzyl benzoate 
Propylene glycol methyl ether 
Benzoy l peroxide 
N-undecane 

Ethyl phthalate 
Ethyl cellulose 
Benzyl benzoate 
Benzoy l peroxide 
Glycol ethyl ether 

Example 13 

Weight Percent 

75.00% 
5.00% 
5.00% 
13.00% 
2.00% 

Welght Percent 

10.00% 
5.000/0 
13.00% 
10.00% 
2.00% 
q.s. to 100 

Weight Percent 

20.00% 
0.50% 
10.00% 
3.00% 
q.s. to 100 

Scripts were thus obtained by polymerisation in situ 
which were incorporated in the· polymeric matrix of the 
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paper substrate and showed exceptional resistance to the diaminobenzenes, diaminotoluenes, naphthols, polyphenols, 
fol1owing aggressive means for its removal (applied accord- aminophenols, diaminopyridines and their mixtures. 
ing to a somewhat exaggerated gradient but obviously such 3. A method according to c1aim 2, wherein said at least 
as not to damage the paper on which the ink had been one oxidation dye is selected from the group consisting of 
applied irreparably and obviously): 5 p-phenylenediamine; m-phenylenediamine; 1,5-naphthalene 
mechanical abrasion by means of a universal rubber diol; l-naphthol; o-aminophenol; resorcin; pyrogallol; hyd-
attack with bleaching preparations (based on potassium roquinone; 4-methoxy-m-phenylenediamine and their mix-

permanganate and sodium bisulphite) tures. 
attack with bleaching preparations (based on sodium 4. Amethod according to c1aim 1, wherein the solution of 

hypochlorite and chlorine dissolved in water) lO said at least one oxidation dye inc1udes a mixture of meta 
and para isomers. 

attack with 36 volume hydrogen peroxide (oxygenated 5. A method according to c1aim 1, wherein said solution 
water) of said at least one oxidation dye inc1udes at least one 

attack with hot concentrated caustic soda solution solvent selected from the group consisting of aqueous solu-
attack with a 15 weight percent solution of hydrofiuoric acid tions of sodium hydroxide, alcohols having from one to five 
attack with organic solvents such as chloroform, ethyl 15 carbon atorns, glycerol, ethylene glycol, propylene glycol, 

alcohol, isopropyl alcohol, benzyl alcohol, acetone, amyl 2-(2-ethoxyethoxy)ethanol, glycol methyl ether, glycol ethyl 
acetate, butyl acetate, trichloroethylene, benzene, toluene, ether, glycol butyl ether, diethylene glycol, propylene glycol 
dimethylacetamide methyl ether, 2-(2-methoxyethoxy)ethanol, 2-(2-

action by prolonged immersion in chloroform and subse- butoxyethoxy)ethanol and mixtures of said compounds. 
quent application of a solution of ink eradicator 20 6. A method according to claim 1, wherein said oxidative 
(potassium permanganate and sodium bisulphite) polymerization is achieved by applying a solution inc1uding 

action by prolonged immersion in dimethylacetamide and an oxidant onto the script marked on the paper substrate. 
subsequent application of a solution of ink eradicator 7. A method according to c1aim 6, wherein said oxidant is 
(potassium permanganate and sodium bisulphite) selected from the group consisting of sodium hypochlorite, 

combinations of the methods and mechanica1 and physical 25 potassium permanganate, hydrogen peroxide, benzoyl 
aggressive agents listed above. peroxide, chlorates, persulphates, iodates, perborates, urea 
What is clainled is: peroxide and their mixtures. 
1. A method for the production of indelible script on a 8. A method according to claim 6, wherein said solution 

paper subtrate, comprising the steps of: is an aqueous solution. 
9. A method according to c1aim 6, wherein the solution of 

marking a script on the substrate by applying a solution of 30 said oxidant inc1udes at least one organic solvent selected 
at least one oxidation dye that penetrates into the paper from the group consisting of aliphatic hydrocarbons having 
substrate and has at least two reactive functional from six to thirteen carbon atoms, butyl phthalate, benzyl 
groups, said reactive functional groups selected from benzoate, propylene glycol methyl ether, butyl acetate, ethyl 
the group consisting of amino and phenolic functional acetate, chloroform, alcohols having from one to five carbon 
groups in a concentration of 0.01 % to 40% by weight, 35 atorns and their mixtures. 
said solution including up to 80% by weight of a lO. A method according to clainl 8, wherein the solution 
suspension of carbon bIade, and includes from 0.05 to 50% by weight of said oxidant 

subjecting said at least one oxidation dye in the script to 11. A method according to claim 9, wherein the solution 
oxidative polymerization within the paper substrate. inc1udes from 0.05 to 10% by weight of said oxidant 

2. A method according to c1aim 1, wherein said at least 40 
one oxidation dye is selected from the group consisting of * * * * * 


	Bibliography
	Abstract
	Description
	Claims

