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DAZOTYPE REPRODUCTION MATERAL 
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Keiffel & Esser Company, Hoboken, N.J., a cor 
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Filed Mar. 19, 1963, Ser. No. 266,332 
20 Clains. (C. 96-49) 

This invention relates to diazotype reproduction ma 
terials and methods for their production and use, and 
refers more particularly to two-component photosensitive 
diazotype reproduction materials which are developable 
by means of heat, and to the methods and means for 
accomplishing the heat development of said materials. 

, Photosensitive diazotype materials are well known and 
have many advantages over other means of reproduction 
when considering the combined basis of quality and cost. 
The photosensitive diazotype materials, however, possess 
Some inherent disadvantages depending upon their type. 
There are two general types of photosensitive diazo 

Systems and materials based on the means of develop 
ment: the two-component diazotype materials using the 
dry method of diazo development; and the one-component 
diazotype materials using the semi-wet method of diazo 
development. 
The dry diazo materials utilize gaseous ammonia to 

raise the pH of the coating after exposure to allow cou 
pling of the diazo compound and coupler which are 
coated on the same support. The obvious disadvantage 
of this system is that it requires the use of gaseous am 
monia which is obnoxious and dangerous to handle, and 
which requires exhaust equipment in order to be utilized 
in confined spaces. 
The semi-wet system of diazo development utilizes a 

photosensitive material which comprises a base sheet and 
a coating of photosensitive diazo compound coated on 
the base sheet. After exposure under a master to actinic 
light, the sheet coated with the diazo compound is passed 
through a chemical bath which contains an alkali and 
a coupler to develop the image by dye formation. Among 
the major disadvantages of this method is that a liquid 
is required in the development step. The liquid affects the 
paper base and requires drying. 
Among the old attempts at producing a heat-developable 

reproduction material was one which utilized a base 
sheet having a dark background on which a layer of a 
light-colored wax was applied. The master was placed 
against the wax layer and was exposed to infra-red radia 
tion which was converted in the image areas to heat 
which then passed by conduction to the wax layer. 
wax layer melted under those portions of the master 
which contained an image and allowed the dark back 
ground of the base sheet to be seen, which in effect re 
produced the master image. The disadvantages of this 
system of reproduction were cost as compared to the 
conventional diazo systems, quality inferior to the diazo 
product, and retained heat sensitivity. 
The old systems used melting wax layers and the like 

in heat sensitive and not necessarily light sensitive ma 
terials. 
For many years heat development of photosensitive 

diazo materials had been tried without noteworthy suc 
cess. It had been attempted in order to eliminate, the 
disadvantages of gaseous anamonia in the dry develop 
ing system, and liquid developer in the semi-wet system. 
The development of exposed two-component diazotype 

prints by gases given off by the decomposition of am 
monia compounds from a developing sheet under the in 
fluence of heat had been tried. The ammonia compounds 
found to be particularly suitable for development of diazo 
type prints were the products of ammonia and weak acids. 
Good results were obtained from ammonium carbonate, 
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ammonium bicarbonate, and the like, which decompose 
freely at temperatures slightly above room temperature 
with the release of free gaseous ammonia and water 
vapor. The solid carbonates were heated in juxtaposi 
tion to the exposed two-component diazotype paper to 
fully utilize the released gaseous ammonia on the exposed 
Surface. This known material had the great disadvantage 
of very poor shelf life which severely limited its practical 
Se. 
Another known material incorporated urea with a photo 

sensitive diazoic. The urea. decomposed with the heat 
and liberated ammonia gas which neutralized and acid 
formed during coupling thereby aiding the coupling of 
the diazoic with its photolysis phenol. ... Urea in a separate 
Stratum was tried in another material. 

Developing sheets impregnated with a composition con 
taining one compound or a combination of compounds 
which liberated the vapor of an alkali or a coupler were 
also tried. Another material incorporated a carboxamide 
such as formamide, acetamide, urea, and methyl-urea 
as a humectant but not as a source of alkali ammonia. 
Another material was a multilayer diazotype material 

comprising a support, a layer containing a diazo com 
pound, a fusible barrier layer which melted below the 
decomposition temperature of the diazo compound, and 
a layer containing a coupler, all coated on one side of a 
Support. The diazotype material was placed in contact 
with a master and subjected to infrared radiation. Image 
wise generation and transfer of heat from the master 
to the multilayer diazotype material melted the fusible 
barrier. layer and permitted the diazo compound and 

- coupler to form an azo dye. 
Therefore, one object of the present invention is to 

provide a photosensitive heat developable diazotype ma 
terial, method, and system which overcomes the disad 
vantages of prior art. 
Another object is to provide a photosensitive heat 

developable diazotype material and system which requires 
neither gaseous ammonia nor liquid developer for de 
velopment. 
Another object is to provide a photosensitive two 

component heat-developable diazotype reproduction ma 
terial which is heat-developable and which is stable to 
further application of heat. 
Another object of the present invention is to provide 

a photosensitive heat-developable diazotype material 
which is inexpensive and which gives good quality diazo 
reproduction. 

Other objects will be apparent from the following speci 
fication. 

In the present invention, the base necessary for the 
development is produced on the diazotype material at 
the time of development by thermally induced chemical 
or physical conversion of a base-releasing compound. 
The application of heat causes this compound to release 
the base necessary for the coupling reaction at the time 
of development. 

It has been found that many organic nitrogen com 
pounds are suitable sources of base for heat-developable 
diazo materials. These compounds can be incorporated 
in a sensitizing layer, in a precoat layer, or in a develop 
ing sheet depending upon solubility and compatibility. 
The compounds of the present invention are induced by 
elevated temperatures to release a base which increases 
the alkalinity of the system and permits coupling to take 
place, thereby developing the latent image. 
The organic nitrogen compounds suitable for use in 

the present invention are those corresponding to the fol 
lowing general formula and salts thereof: 

RNHR 
wherein R. and R2 are members selected from the groups 
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consisting of: group A where R1 is a member Selected 
from the group consisting of alkyl, hydroxyalkyl, ethoxy 
carbonyl alkyl, carboxyalkyl, carboxy carbamoyl alkyl, 
guanyl, arylguanyl, aminoguanyl, diallylamino-triazinyl, 
arylamino triazinyl, thiazolyl, and pyridyl, and R2 is a 
member selected from the group consisting of hydrogen, 
alkyl, and guanyl; and group B when R1 and R2 are nem 
bers of the same heterocyclic ring. 
One sub-generic group of chemicals is that correspond 

ing to the general formula and salts thereof: 

where R is a member selected from the group consist 
ing of alkyl, hydroxyalkyl, ethoxycarbonylalkyl, carboxy 
alkyl, carboxycarbamoyl alkyl, guanyl, aryl-guanyl, 
aminoguanyl, diallylamino triazinyl, arylamino triazinyl, 
thiazolyl, and pyridyl, and Ra is a member Selected from 
the group consisting of hydrogen, alkyl, and guanyl. 

This group includes n-butylamine (as HCl salt), 
dodecylamine, tetradecylamine, hexadecylamine, octadec 
ylamine, N-methyl glucamine, glycine ethyl ester (as 
HCl salt), alpha-alanine, L-glutamine, guanidine (as the 
acetate salt), aminoguanidine (as the sulfate salt), amino 
guanidine (as the bicarbonate salt), phenyl guanidine 
(as the carbonate salt), phenylbiguanide, N,N-diallyl 
melamine, 2,4-diamino-6-phenyl-s-triazine, 2-aminothia 
zole, and 2-aminopyridine. - 

Another sub-generic group is that corresponding to the 
following general formula: m 

RNHR 

wherein R and R are members of the same heterocyclic 
ring. This group includes imidazole, benzimidazole, and 
piperazine (as the hexahydrate). 

In the drawings: 
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FIGURE 1 is a sectional view of a heat-developable 
two-component photosensitive diazotype reproduction ma 
terial 10 comprising a support 1 and a heat-developable 
two-component photosensitive diazotype layer 12 coated 
on said support; 
FIGURE 2 is a sectional view of a heat-developable 

two-component photosensitive diazotype reproduction 
material 20 comprising a support 21, a precoat, layer 22 
coated on said Support, and a two-component photosensi 
tive diazotype layer 23 coated over said precoat layer 
on said support; and 
FIGURE 3 is a sectional view of a developing sheet 

30 comprising a support 3 and a heat-activatable de 
veloping agent 32 impregnated in said support. The de 
veloping sheet is in contact with a two-component photo 
sensitive diazotype reproduction material 40 comprising 
a Support 41 and a two-component photosensitvie diazo 
type layer 42 coated on said support. m - 
One method of the present invention for the prepara 

tion of a heat-developing reproduction material is to treat 
a support material with a solution of heat-activatable de 
veloping agent. After drying, the same support is coated 
on the same side or on the opposite side with a sensitiz 
ing solution comprising diazonium compound and 
coupler. The coating is dried. In this method the heat 
activatable developing agent is in the first or precoat layer. 
The sensitized support is exposed through a master to 
actinic radiations and is then developed by heat in the 
range between the activation temperature of the develop 
ing agent. and the scorching temperature of the support 
material. The heat-activated liberation of developing 
agent then causes the image to develop. The prepara 
tion and use of heat-developable two-component photo 
sensitive diazotype reproduction material precoated with 
heat-activatable developing agent of the present invention 
is illustrated in Example 5. 

In and ther method of preparation of the present in 
vention, the heat-activatable developing agent is incorpo 
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rated into the sensitizing with the photosensitive solution 
comprising diazonium compound and coupler. The solu 
tion is applied to a support and then dried. The sensi 
tized support is exposed through a master to actinic ra 
diations and after exposure, heat is applied to the support. 
The temperature is preferably in range between the acti 
Vation temperature of the developing agent and the 
Scorching temperature of the support material. This 
method of preparation is illustrated in Example 3. 
A developing sheet is prepared by impregnating a sup 

port with a solution of heat-activatable developing agent 
in a suitable solvent. The solvent is then removed by 
drying. The developing, sheet is used to develop an ex 
posed two-component photosensitive diazotype reproduc 
tion material by placing it in face-to-face contact with 
the exposed sensitized surface of the diazotype material 
and Subjecting the assembly to heat in the range between 
the activation temperature of the developing agent and the 
Scorching temperature of the diazotype support. This 
activates the developing agent and permits coupling to 
'occur on the sensitized surface of the diazotype material. 
The preparation and use of a developing sheet utilizing 
the heat-activatable developing agent of the present in 
vention is illustrated in Example 1. - - - 
The developing temperature range is determined by 

two factors: first, the activation temperature of the heat 
activatable developing agent; and second, the scorching 
temperature of the diazotype support material. The acti 
vation temperature is that degree of heat necessary to 
release or liberate the developing agent in the amount 
required for development of a two-component photo 
Sensitive diazotype reproduction material. The scorch 
ing temperature is that degree of heat which darkens the 
'background of a developed diazotype print or which 
causes undesirable physical degradation of the diazotype 
support material. Y - S. 

The examples herein are given for purposes of illustra 
tion, and it is to be understood that the invention is not 
limited to these examples. 

EXAMPLES 

Example I-A developing sheet was prepared by im 
pregnating a porous support with a solution and drying 
the Support to remove the solvent. The following for. 
mula was used: '. 

G. 
Ethanol -------------------------------------- 90 
Dodecylamine -------------------------------- 10 

The prepared developing sheet was used to heat-develop. 
ing sheet was used to heat-develop a diazotype reproduc 
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tion material by placing it in contact with the sensitized 
surface of the reproduction material that had been X 
posed to actinic radiations through a master; heating the 
developing sheet for a few seconds at 1500 C. while in 
Contact with the sensitized surface of the reproduction 
material to release the base and thus effect coupling, and 
finally, separating the developing sheet from the diazo. 
type reproduction material. A colored dye image was 
formed on the diazotype reproduction material. 

Tetradecylamine, hexadecylamine, octadecylamine, 2 
amino-thiazole, 2-aminopyridine, and benzimidazole were 
used in place of the dodecylamine to produce the same 
result. 

Example, 2-N-methyl glucamine was used from a 
10% aqueous solution to prepare a developing sheet as 
in Example, 1. Used in the same manner to heat-develop 
a diazotype reproduction material, the same results were 
obtained. 

Piperazine hydrate was also used from aqueous solu 
tion in the same strength to produce the same results. 
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Example 3-N-methyl glucamine was used as a sen 
sitizing solution according to the following formula: 

G. 
Water -------------------------------------- 150 
Tartaric acid -------------------------------- A. 
Trichloroacetic acid -------------------------- 7 
1,3,6-naphthalenetrisulfonic acid, sodium salt------ 6 
N-methyl glucamine -------------------------- 5 
p-Dimethylamino benzene diazonium chloride, 

Zinc chloride Salt --------------------------- 4. 
2,3-dihydroxy-naphthalene-6-sulfonic acid, 

Sodium Salt -------------------------------- 5 
Thiourea ----------------------------------- 7 
Zinc chloride -------------------------------- 4. 

This was coated on a support and dried. After exposure 
to actinic radiations through a master, the sensitized 
support was heated at a temperature between the melting 
point of the N-methyl glucamine and the scorching tem 
perature of the support. A blue image corresponding to 
the master image was produced. 

Imidazole, n-butylamine hydrochloride, L-glutamine, 
glycine ethyl ester hydrochloride, phenyl biguanide, 
aminoguanidine sulfate, guanidine acetate, and phenyl 
guanidine carbonate were used in place of N-methyl glu 
camine. Aminoguanidine bicarbonate was used in half 
quantities. All produced a blue image with the exception 
of aminoguanidine sulfate which produced a red-violet 
image. 
Example 4.-N,N-diallyl melamine was used in a pre 

coat layer coated from the following solution: 
Dioxane -------------------------------ml. 100 
N,N-diallyl melamine ---------------------- g-- 20 
The precoated support was then coated with the follow 
ing sensitizing solution: 

G. 
Water -------------------------------------- 150 
Tartaric acid -------------------------------- /2 
Trichloroacetic acid -------------------------- 5 
1,3,6-naphthalenetrisulfonic acid ---------------- 6 
p-Dimethylamino benzene diazonium chloride, 

zinc chloride Salt --------------------------- 4. 
2,3-dihydroxynaphthalene-6-sulfonic acid, 

Sodium salt -------------------------------- 5 
Thiourea ----------------------------------- 7 
Zinc chloride -------------------------------- 4 
After the sensitized support was dried, it was exposed to 
actinic radiations through a master and then heat-devel 
oped for a few seconds at 150° C. to produce a blue image 
corresponding to the master image. 

Example 5-2,4-diamino-6-phenyl-s-triazine was used 
from a saturated solution in dioxane to prepare a pre 
coat layer on a support. This was then sensitized as in 
Example 4 to produce substantially the same results when 
heat-developed. 

Example 6.-The sensitizing solution of Example 3 was 
prepared with 3 g. of benzimidazole in place of 5 g. of 
N-methyl glucamine. After a support was sensitized and 
heat-developed as in Example 3, a blue image correspond 
ing to the master image was produced. 

Example 7.-A mixture of the following composition 
was used to prepare a developing sheet: 

Percent 
Tetradecylamine acetate ------------------------ 5 
Hexadecylamine acetate ------------------------ 30 
Octadecylamine acetate ------------------------- 65 
The solution was prepared according to the following 
formula: 

Percent 
Ethanol ------------------------------------- 95 
Amine acetate mixture ------------------------- 5 
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6 
A support was impregnated with this solution and then 

dried to produce a developing sheet. This was used to 
heat-develop a diazotype reproduction material as in Ex 
ample 1 to produce a dye image corresponding to the 
master image. 
Example 8-A sensitizing solution was prepared ac 

cording to the formula in Example 3 using 15 g. alpha-ala 
nine in place of the 5 g. N-methyl glucarmine. The solu 
tion was coated on a Support and heat-developed to pro 
duce a blue dye image corresponding to the master image. 

It is apparent that the described examples are capable 
of many variations and modifications within the scope of 
the present invention. All such variations and modifica 
tions are to be included within the scope of the present 
invention. 
What I claim is: 
1. A heat-developable diazo-type material, which com 

prises: 
a support resistant to the scorching effects of heat at 

the conditions of thermal development; and 
a photosensitive diazonium compound, a coupler there 

for, and a heat-activatable developing agent coated 
on said support, said agent having the general for 
mula: 

RNHR 
where R1 and R2 are members selected from one 

of the groups consisting of: 
group A in which R1 is a member selected 

from the group consisting of: alkyl, thiazo 
lyl, pyridyl, guanyl, and triazinyl, and R2 
is a member selected from the group con 
sisting of hydrogen, methyl, and guanyl; 
and 

group B in which R1 and R2 are members of 
the same heterocyclic ring. 

2. A method for making a diazo reproduction of an 
image, which comprises the steps of: 

exposing a diazo sheet to imagewise actinic radiation, 
said sheet comprising a support resistant to the 
scorching effects of heat at the conditions of thermal 
development, and a photosensitive diazonium com 
pound, a coupler therefor, and a heat-activatable 
developing agent coated on said support, said agent 
having the general formula: 

RNHR 
where R1 and R2 are members selected from one 

of the groups consisting of: 
group A in which R1 is a member selected 

from the group consisting of alkyl, thiazo 
lyl, pyridyl, guanyl, and triazinyl, and R2 
is selected from the group consisting of hy 
drogen, methyl, and guanyl; and 

group B where R1 and R2 are members of the 
same heterocyclic ring; and 

heating said sheet at a temperature between the ac 
tivation point of said agent and the scorching point 
of said support to form a dye image on said sheet. 

3. A sheet in accordance with claim 1 in which said 
agent is intimately admixed with said diazo layer. 

4. A sheet in accordance with claim 1 in which said 
agent is coated between said support and said diazo layer. 

5. A method in accordance with claim 1 in which said 
agent is intimately admixed with said diazo layer coated 
on the same support. 

6. A method in accordance with claim 1 in which said 
agent is coated on said support between said support and 
said diazo layer. 

7. A material in accordance with claim 3 in which said 
agent is n-butylamine hydrochloride. 

8. A material in accordance with claim 3 in which said 
agent is N-methyl glucamine. 

9. A material in accordance with claim 3 in which said 
agent is phenylbiguanide. 
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16. A material in accordance with claim 3 in which said 
agent is guanidine acetate. . 

11. Amaterial in accordance with claim 3 in which said 
agent is imidazole. - 

12. A material in accordance with claim 4 in which 
said agentis N,N-dially melamine. 

3. A material in accordance with claim 4 in which 
said agent is 2,4-diamino-6-phenyl-s-triazine. 

14. A method in accordance with claim 
said agent is n-butylamine hydrochloride. 

i5. A method in accordance with calim 
said agent is N-methylglucamine. 

16. A method in accordance with claim 
said agent is phenylbiguanide. 

17. A method in accordance with claim 
said agent is guanidine acetate. - 

18. A method in accordance with claim 
said agent is imidazole. 

19. A method in accordance with claim 
said agent is N,N-diallyl-melamine. 

20. A method in accordance with claim 
said agent is 2,4-diamino-6-phenyl-s-triazine. 
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