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The present invention relates to diazotype materials 
capable of being processed to black images, and more 
particularly to the utilization in the formation of such 
materials of diresorcyl sulfide or diresorcyl sulfoxide as a 
substitute for resorcinol as a coupling component. 

It is common practice in the diazotype field to pro 
duce images which are of different colors, Such as blue, 
red, sepia and the like. The desirability for materials 
which may be processed to produce images simulating 
black in color is self-evident. However, the production 
of such materials is not a simple matter for the simple 
reason that there is not available one coupling com 
ponent capable of reacting with a light sensitive diazonium 
compound under alkaline conditions to yield a black image. 
There are available on the market diazotype materials 

which are capable of being processed to black images. 
However, all such materials contain at least three cou 
pling components, i. e., one which yields a yellow-green 
image, another which yields a blue image, and a third, 
normally considered a shading component, which yields a yellow-brown image. 

In the past it has been customary to employ resorcinol 
as the shading component, acetoacetanilide to give the 
yellow-green image and 2,3-dihydroxy naphthalene-6- 
Sulfonic acid to yield the blue image. The mixture of 
the dyes obtained with these coupling components, when 
in admixture on paper, results in a reasonably black 
color in the maximum densities and a desirable greenish gray in the lower tones. 

It is recognized that the storage of diazotype ma 
terials, particularly under warm humid conditions, re 
sults in a differential migration of the chemicals into the 
fibrous base on which they are coated. This is particu 
larly true with respect to resorcinol which, because of 
its relatively low molecular weight and high water solu- : 
bility, is very susceptible to migration into the fibrous 
base and away from the light sensitive diazonium com 
pound. It has been my experience that black line diazo 
type materials formulated with resorcinol as the only 
shading component, when stored, yield, upon printing 
and developing, images which are too bluish in color 
due to the absence of the brown shade caused by the 
migration of resorcinol. It has also been my experience 
that it is difficult, if not impossible, to distinguish Such 
prints from the ordinary blue line diazotype prints. 
Needless to say, customer complaints and rejects of the 
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sensitizing paper are customary with such diazotype ma terials. 
It has now been discovered that a storage stable black 

line diazotype material, free from the objections pre 
viously noted, can be obtained by replacing the resorcinol 

Y in whole or in part by either diresorcyl sulfide or di 
resorcyl sulfoxide. It was ascertained that neither of 
these compounds showed any appreciable tendency to 
diffuse into the fibrous base. As a matter of fact, whereas 
previously humidity-aged prints (to simulate natural shelf 
storage of several months) showed a color shift to the 
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blue due to the diffusion of resorcinol, similarly aged 
prints containing diresorcyl sulfide or diresorcyl sulfoxide 
with or without resorcinol remained a neutral black. 

Black line diazotype materials containing as the cou 
pling components a mixture of acetoacetanilide and 2,3- 
dihydroxy naphthalene-6-sulfonic acid with diresorcy 
sulfide or diresorcyl sulfoxide, with or without resorcinol, 
as the brown shader constitute the purposes and objects of the present invention. 

Diresorcyl sulfide and diresorcyl sulfoxide have the following respective formulae: 
Diresorcyl Sulfide 

OH 
Diresorcyl Sulfoxide 

OE 

OH OBI 

OE O 

Both of these components are known compounds and 
methods of their preparation are available in the liter 
ature. It is recommended, however, that the sulfide be 
prepared by reacting sulfur dichloride in ether with 
resorcinol in ether at a temperature not higher than 
12 C., neutralizing the reaction solution with sodium 
carbonate, stripping the ether from the organic layer 
and crystallizing the sulfide from water. 
In the event that the sulfoxide is to be employed, it 

may be prepared from the water-wet sulfide by suspend 
ing the same in water at 65 C., and oxidizing the Sui 
fide with an excess of hydrogen peroxide at 65-75 C. 

It is a typical feature of black line diazotype ma 
terials that the mixture of the coupling components used 
must each have a low coupling speed. If this were 
otherwise the material would have poor shelf life due to 
premature coupling of any component having high cou 
pling power. It is to be noted, in this connection, that 
satisfactory black line papers cannot be produced by. 
using such high speed couplers as 2,3-di-hydroxy naphtha 
lene, phloroglucinol and the like. For practical pur 
poses I have found it to be essential to use with the di 
resorcyl sulfide or sulfoxide, as the case may be, aceto 
acetanilide to give the yellow-green image and 2,3-di 
hydroxy naphthalene-6-sulfonic acid to give the blue 
image. These components have the low coupling speed 
required and in addition furnish with the brown shader 
the desired mixture of azo dyes which simulate black 
on the fibrous base. Resorcinol may also be present 
to complement the shading action of the diresorcyl com 
pound and to preclude any possibility of a shift in the image color to red. 
More latitude is allowed in the selection of the light 

sensitive diazonium compound than in the selection of 
the coupling components. Thus, it is possible to use any 
light sensitive diazonium compound which is derived 
from a p-phenylenediamine. Examples of such light sen 
sitive diazonium compounds are those from N-diethyl-p- phenylenediamine; N-dimethyl-p-phenylenediamine; N dipropyl-p-phenylenediamine; N-ethyl-N-B-hydroxyethyl p-phenylenediamine; N-methyl-3-hydroxyethyl-p-phenyl 
enediamine and the like. According to customary prac 
tice it is preferred to use these diazonium compounds in 
the form of their stabilized double salts with a metal 
halide, such as zinc chloride, aluminum chloride, tin tetrachloride and the like, 
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The coating solution, in addition to the coupling com 
ponents and the light sensitive diazonium compound, may 
also contain the various adjuncts usual in the manufac 
ture of light sensitive diazotype materials. These in 
clude metal salts for intensification of the dyestuff image, 
such as ammonium sulfate, nickel sulfate, zinc chloride 
and the like; stabilizing agents such as thiourea, thio 
sinamine, naphthalene trisulfonic acid and the like; acids 
acting to retard precoupling such as acetic acid, boric 
acid, tartaric acid and the like; hygroscopic agents such 
as glycol, glycerin and the like; and wetting agents such 
as saponin, lauryl sulfonate, keryl benzene sulfonate, the 
oleic acid amide of N-methyl taurine and the like. 
The base to which the coating solution is applied may 

be any fibrous base which has been previously suggested 
for employment in the diazotype field. Examples of such 
bases are high grade all-sulfite bond paper, rayon or cot 
ton cloth, starch filled cloth and the like. 

It is believed to be evident from the formulae of the 
diresorcy derivatives contemplated herein that neither 
has a structure which is high in molecular weight. Fur 
thermore, each possesses a plurality of hydroxyl groups 
which would tend to render the two compounds soluble 
in water. The non-diffusibility of these derivatives, there 
fore, cannot be predicated either on high molecular 
weight or water insolubility of the products. 

It is my opinion that the non-diffusibility of the dires 
orcyl compounds is attributable to the formation of a 
complex with the diazonium compound employed. Thus, 
it could be envisaged that one molecule of the diresorcyl 
sulfide would form the following complex with two mole 
cules of the zinc chloride double salt of the diazo from 
N-diethyl-p-phenylenediamine: 

( 
C25 

teNC-9-32n Cl 

C.H. 
N 
N 
CE5 

Similarly, it is presumed that one molecule of diresorcyl 
sulfoxide would form the following complex with one 
molecule of the aforementioned diazonium compound: 

C25 

text{Del 
It is to be emphasize that no positive proof has been 

developed to support, this theory. However, it is a fact that related compounds, such as.2,2,4,4-tetrahydroxybi. 75 minus the figures given in the examples, particularly when 
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phenyl; 2,4,4-trihydroxybiphenyl and various condensa 
tion products of resorcinol with formaldehyde, on the 
one hand, and phosgene, on the other hand, were much 
closer to resorcinol in their tendency to diffuse than the 
diresorcyl compounds contemplated herein. 

This leads me to believe that my theory is correct 
although it is to be understood that the possibility of the 
formation of a complex is only a theory and one which 
is offered merely for the sake of explaining the otherwise 
inexplicable results which I have attained. 
The following examples will serve to further illustrate 

the invention, but it is to be understood that the examples 
are illustrative only. 

Example I 
An all sulfite bond paper was coated with the following 

solution and dried: 
Water--------------------------- 60 cc. 
Glycol--------------------------. 5 cc. 
Isopropanol---------------------- 1 cc. 
Citric acid----------------------- 8 grams. 
Zinc chloride--------------------- 5 grams. 
Thiourea------------------------. 5 grams. 
Diresorcy Sulfoxide--------------- 1.3 grams. 
Acetoacetanilide------------------. 0.26 gram of 26% Strength. 
2,3 - dihydroxynaphthalene - 6 - sul 

fonic acid---------------------- 1.8 grams. 
Zinc chloride double salt of diazo from 

N-diethyl-p-phenylenediamine----- 3.2 grams. 
Saponin-------------------------. 0.1 gram. 
Water to------------------------- 100 cc. 
The above paper, even when stored for a period of 

Several months in a humid atmosphere, gave, upon print 
ing and development with ammonia gas, prints which 
were of a neutral black shade. 

Example II 
The procedure is the same as in Example I, excepting 

that the diresorcyl sulfoxide is replaced by an equimo 
lecular quantity of diresorcyl sulfide. The results, ob 
tained upon storage, printing and developing the resulting 
paper, were substantially the same as in Example I. 

Example III 
The procedure is the same as in Example I, excepting 

that the light sensitive diazonium compound is the zinc 
chloride double salt of the diazonium compound from 
N-ethyl-N-6-hydroxyethyl-p-phenyienediamine which is 
employed in an amount equivalent to the sensitizer in 
Example I. The product obtained is comparable in properties to 
the product of the preceding examples. 

Example IV 
The procedure is the same as in Example I, excepting 

that there is used one gram of diresorcyl sulfide and 0.8 
gram of resorcinol. The paper compounded in this fashion yielded prints 
of a neutral black even after storage for a considerable 
period in a humid atmosphere. 

Example V 
The procedure is the same as in Example I, excepting 

that diresorcyl sulfoxide is replaced by 0.6 gram of 
diresorcyl sulfide and there is added 1.2 grams of resor 
cinol. Prints made with the resulting paper simulated those 
of Example IV. It may be noted at this point that the proportions 
of active ingredients, to wit, coupling components and 
light sensitive diazonium compound appearing in the ex 
amples, are not critical. Thus, it is possible to vary 
the quantity of these components 10% either plus or 
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the absorbency of the paper coated is taken into con sideration. 
The present application is in part a continuation of my 

application Serial No. 383,406, filed September 30, 1953, 
now abandoned, entitled "Diazotype Materials for Black 
Line Images Containing Diresorcyi Sulfide or Sulfoxide 
as a Substitute for Resorcinol.” 
Various modifications of the invention will be apparent 

to operators in this field, and I, therefore, do not intend 
to be limited in the patent granted except as necessi tated by the appended claims. 

I claim: 
1. A storage stable light sensitive diazotype material 

capable of producing black azo dye images upon print 
ing and development comprising a fibrous base coated 
with a light sensitive diazonium compound of the p 
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phenylenediamine class and a mixture of coupling com 
ponents comprising acetoacetanilide, 2,3-dihydroxy naph 
thalene-6-sulfonic acid and a diresorcyl derivative selected 
from the class of diresorcyl sulfide and diresorcyl sulf oxide. 

2. The product as defined in claim 1, wherein the diresorcyl derivative is diresorcyl sulfide. 
3. The product as defined in claim 1, wherein the 

diresorcy derivative is diresorcyl sulfoxide. 
4. The product as defined in claim 1, wherein the 

light sensitive diazonium compound is derived from N diethyl-p-phenylenediamine. 
5. The product as defined in claim 1, in which the 

mixture of coupling components includes resorcinol. 
No references cited. 


