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The present invention relates to a process of 
enhancing the light-sensltiveness of photographic 
printing material containing diazo-compounds. 

It is already known that photographic print 
ing materials can be obtained by means of light— 
sensitive diam-compounds. ' Diazo-compounds 
‘which are suitable for such a process have to 
satisfy, .as is known, a great number of require; 
ments. Many diazo-compounds are known which 
in various respects are suitable for diazotype pur 
poses, but, nevertheless have not acquired any 
practical importance, since their light-sensitive-' ' 
ness is too small. ' _ ‘ 

The various colorless or only slightly colored 
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and its derivatives, the term “?uoreno'nes" means 
?uorenone and its derivatives; and the term 
“acridones” means acridone and its derivatives. 
Now I have found that the light-sensitiveness 

of relatively light-insensitive diazo-compounds 
may be enhanced when they are combined with 
aromatic keto-compounds, particularly such as 
are soluble in water or in a mixture of water and 
alcohol respectively. Preferably the said keto 
compounds should contain more than'one aro 
matic nucleus, for example two or three aromatic 
nuclei. Ketmcompounds which- contain a 
CO-group in a. benzene ring or another ring, for 
instance quinones have proven particularly good. 

diazo-compounds particularly belong to said kind 15 However, also compounds of the benzophenone 
01' diam-compounds. The vafore-named diazo- type are also suitable. . It is furthermore desirable 
compounds are in most cases distinguished by the that the _sensitizers be not dyestuffs.’ They 
tact thatthe photographic prints prepared there- should preferably be colorless or only slightly 
with have only a slight tendency to turn yellow. I colored. - » 
Moreover, they are particularly suitable for the 20 Suitable sensitizers are for instance-anthra 

They yield re?ex 
copies very rich in contrast._ Furthermore the 
dyestuffs forming the picture of the re?ex copies 
strongly absorb chemically active light it suitable 
azo-components are used as this is described in 
detail in the co-pending U. S. Patent Applica 
tion Serial No. 276,420 ?led May 29, 1939, now 
U. S. Patent No. 2,246,425 of June 17, 1941. The 
re?ex copies are therefore well suited for being 
reproduced on photographic printing paper, for 
instance diazotype paper. In spite of these favor 
able properties the diam-compounds in question 

quinone and the derivatives thereof. Such deriva 
tives are especially useful as are readily soluble ilk 
water. They may be added to the aqueous or 
aqueous-alcoholic solutions containing the dim 

- compounds on producing the photographicprint 
ing materials. The benzene nuclei of the anthra 
quinone may carry, for instance, simple substitu 
ents, such as alkyl groups, halogen atoms, car 

' boxylic or sulfonic acid groups. Anthraquinone 
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have‘ acquired only very little practical impor- ‘ 
‘tance since their. light-sensitiveness is much 
smaller than that of the usual colored amino 
diazo—compounds and diazo-anhydrides. In com 
parison with the latter-they require an ‘exposure 
to light which, for'instance, is three to ten times 
as long as even longer. _ , 

The terms “relatively light insensitive diazo 
compound” or “diazo-compound of small light— 
sensitiveness” respectively in the following de-' 
scription and the claims mean diazo-compounds 
the light sensitiveness of which is at most about 
a half 01' that of 'the l-diazo-4-dimethylaniline 

' provided that a usual source of light, for instance 
the arc lamp is employed for the exposure. Also 
as used herein the term “quinones” means aro 
matic keto compounds containing the quinone 
grouping such as anthraquinone and its deriva 
tives, ' benzanthrone, naphthoquinone, naph 
thanthraquinone, and diphenolbenzoquinone; the 
term “phenones" means aromatic keto compounds 
wherein theketo group is a bridge member, but 
not apart of a ring system such as benzophenone 

\ 

40 

45 

50 

55 

sultonic acids or the alkali metal salts thereof are 
particularly suitable. Above all 2.'l-anthraqui 
none-disulfonic acid must be mentioned. Beta 
anthraquinone-mono-sulfonic acid may also be 
used with good" success. Instead‘ of the anthra 
quinone or its derivatives there may be used the 
benzanthrone or the derivatives thereof, especial 
ly the benzanthrone-sulfonic acids. The 2.5 
dipheno-L4-benzoquinone is likewise suitable, es-‘-' 
pecially in the form of sulfonic acid or the sodium 
salt of sulfonic acid. ' v ' 
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Furthermore, there may for instance be used the 
1.2-naphthoquinone-4-sulfonic acid and the 
fluorenone-2.'7-disulionic acid. Other suitable 
sensitizers are the sulfonation product of the 
acridone (produced by introducing acridone into 
ten times its weight of sulfuric acid monohydrate, 
heating the whole 'for 1 hour on the vapor bath 
and precipitating it by the addition of ice water), 



2. 
the sulfonation product of naphthanthraquinone 
.(produced by introducing naphthanthraqulnone 
into ten times its weight of fuming sulfuric acid 
containing 20 per cent of free S03 and heating 
the whole for half an hour on the vapor bath). 
The sulfonation products of benzophenone or of 
para-chloro-benzophenone are likewise useful. 
These products may be obtained by heating 
benzophenone or para-chloro-benzophenone with 
six times its weight of turning sulfuric acid con 
taining 20 per cent of free S0: to 90° 0., adding 
once its weight of fuming sulfuric acid of 70 per 
cent SO: and further heating the whole for ‘A 
hour. The sodium salts of the above-named sul 
fonation products may be separated from the 
solutions by the addition of ice-water and caustic 
soda. 
By means of the afore-named sensitizers the 

light-sensitiveness of relatively light-insensitive 
diazo-compounds may be enhanced to a multiple 
so that they then satisfy the practical require 
ments. Colorless diazo-compounds‘ of the benzene 
series which are free from amino groups may be 
sensitized with particularly good success, for‘ ex 
ample diazo phenols and diazo phenol ethers. 
Diazo phenol alkyl ethers i. e. the diazotlzation 
products of p-anisidine, o-anisidine and similar 
alkyl ethers of amino-phenols are particularly 
well suitable for the purpose of the invention. 
Other suitable colorless diazo compounds are 
mentioned in the copending application 276,420. 
Slightly colored compounds, for instance the 
tetrazotized 'dianisidine, may, likewise be sensi 
tized. ' 

The proportion of the sensitizers present in the 
photographic printing material may be just as 

1 large as that of the diazo compounds. In gen 
eral, however, an effect may be produced by an 
essentially smaller quantity of the sensitizer than 
that named above. In many cases a few ‘per 

' centages calculated on the diazo-compound. are 
su?icient. But within certain limits there exists 
a proportionality between the enhancement of the 
light-sensitiveness and the quantity of the sensi 
tizers added. Additions usual indiazo-type-proc 
esses may be given to the solutions. If colorless 
diazo compounds are used, it is advisable to add 
bleaching-out dyestuffs to the solutions; the 
process of exposure to light may thus be well 
observed. The usual supports, such as paper and 
?lms of all kinds may be used. If ?lms are ap 
plied, the sensitizing e?ect is in general mani 

, ‘rested particularly well. . 

The following examples serve to illustrate the 
invention, but they are not intended to limit it 
thereto: ’ v 

(1) A foil of regenerated cellulose is bathed in 
a solution containing in 1000 cc. of water 

Grams 
5-chloro-2-diazobenzene-l-sulfonic acid__..__ 10 
Tartaric acid_g __________________________ __ 12 

Boric acid 7 6 
Sodium naphthalene-1.3.6-trisulfonate _____ __' 20 
Sodium 2-naphthol-3.6-disulfonate ________ __ 8 

Sodium 'anthraquinone-2.7-disulfonate-_____ 5 

By exposing the dried ?lm for about 1 minute to 
the light of an arc lamp (18 amperes, dis 
tance=40 cm.) under an original and developing 
it by the treatment with ammonia gas, an 
orange-red image ‘is obtained. By preparing the 
?lm with the same solution while omitting the 
anthraquinone derivative, 6-’7 minuteswould be 
required for copying the original. 
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' _ - Grams. 

Beta - naphthalene - diazonium - ?uoro - boric 

acid salt 60 
Tartaric acid- 80 
Boric acid 60 
Sodium 2-naphthol-3.?-disulfonate ________ __ 30 

Sodium anthraquinone-Z.7-disulfonate ____ __ 30 
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<2) A evenness-hydrate an‘ is ‘impregnated 
with a solution containing in 1000 cc. of water 

Grams 
5-ethoxy-2-diazobenzene-l-sulfonic acid__". 10 
Tartaricv acid__ 15 
Boric acid 8 
Sodium 2-naphtho‘l-3.6-disulfonate__; _____ __ 10 

Sodium 2.7-anthraquinone-disulfonate _____ __ 20 

With the'aid of the film thus prepared diazo 
photographic printing copies may be produced in 
the usual manner. The light-sensitiveness of the 
?lm amounts to about 15 times the light-sensi 
tiveness of a copying material prepared in the 
samemanner, but without the addition of the an- - 
thraquinone-compound. , 

Instead of the afore-named diazo-compound 
there may be used with a similar success‘ the 
4-diazo-1-anisole, the z-diazo-l-amsole, the 4 
diazo-l-phenol, the 2-diazo-5-hydroxybenzene-1 
sulfonic acid and the 4-diazo-l-phenoxybenzene. 

(3) An acetyl-cellulose ?lm super?cially sapon 
ified is coated with a solution containing in 1000 
cc. of water i 

The exposure to light of the copying material ob 
tained amounts to less than the fourth part of 
the exposure to light required by the'correspond 
'ing material which has been prepared without the 
anthraquinone-jcompound. I 

(4) A diazo photographic printing material is 
obtained by coating photographic crude paper 
with a solution containing in 1000 cc. of water 

. Grams 

5-hydroxy-2-diazobenzene-lnsulfonic acid__- 20 
Tartaric acid __ ____ 20 

Boric acid _ 10 

Resorcine ' __'__ 15 
Sodium anthraquinone-2.‘l-disulfonate ____ _'__ 20 

(5) A photographic printing foil is produced by 
saturating a foil oi regenerated cellulose with a 
solution containing in 1000 cc. of water 

Grams 
z-acetylamino-?-diazo-l-benzoic acid ______ __ 15‘ 

Tartaric acid-n__>___‘____; _____________ __ 20 
Naphthalene-1.3.6~trisulfonic acid _________ __ 60 

Sodium 2-naphthol-3.6-disulfonate.. _______ __ 8 

Sodium anthraquinone-2.7-disulfonate ____ __ 5 

(6) A photographic crude paper is coated with 
a solution containing in 1000 cc. of water 

Zinc chloride double salt of 2.4=-dimethoxy 
benzene-l-diazonium chloride ___________ __ 12 

Sodium anthraquinone-1.5-disulfonate _____ __ 2 

With the help of the photographic printing ma 
terial thus produced diazotypes may be prepared 
which are developed in known manner according H 
to the method of moist developing. 

I claim: 
1. Light-sensitive material which consists of a 

carrier having a layer comprising a diazo-com-. 
pound of small light-sensitiveness and a sensitizer 
consisting in an aromatic keto-compound selected 
from the group consisting of quinones, phenones, 
acridones and ?uorenones. ‘ 



assess: 
2. Light-sensitive material according to claim 

1 wherein the said sensitizer is water soluble. 
3. Light sensitive material which consists of a 

carrier having a layer comprising a diazo com 
pound of small light-sensitiveness and as a sensi 
tizer a water soluble,'substantially colorless an 
thraquinone compound. 

4. Light-sensitive material which consists ot'a 
carrier having a layer comprising a substantially 
colorless diazo-compound of small light-sensitive 
ness and a sensitizer consisting in an aromatic ' 
keto-compound selected from the group consist 
ing of quinones, phenones, acridones and ?uore 
nones. _ - 

5. Light-sensitive material according to claim 4 
wherein the said sensitizer is water soluble. 

6. Light-sensitive material which consists of a 
' carrier having a layer comprising a substantially 
colorless diazo compound of small light-sensitive 

. ness and as a sensitizer a water soluble, substan 
tially colorless anthraquinone compound. _ 

'7. Light-sensitive material which consists of a 
carrier having a layer comprising a substantially 
colorless diazo phenol ether of'small light-sensi-l 
tiveness and a sensitizer consisting in an arc 
matic keto-compound selected from the group 
consisting of quinones, phenones, acridones and 
?uorenones. 

8. Light-sensitive material according to claim 7 
wherein the said sensitizer is water soluble. 

9. Light-sensitive material which consists of a 
carrier having a layer comprising a‘ substantially 
colorless diazo phenol ether of small light-sensi 
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tiveness and as a sensitizer a water soluble, sub 
stantially colorless anthraquinone compound. 

10. Light-sensitive- material which consists of 
a carrier having a. layer comprising a substantial 
ly colorless diazo phenol alkyl ether of small light 
sensitiveness and a sensitizer consisting in an 
aromatic keto-compound selected from the group 
consisting of quinones, phenones, acridones and 
?uorenones. " - 

11. Light-sensitive material according to claim 
10 wherein the said sensitizer is water soluble. 

l2. Light-sensitive materialwhich consists of 
a carrier having a layer comprising a substan 
tially colorless diazo phenol alkyl ether of small 
light-sensitiveness and as a sensitizer a water 
soluble, substantially colorless anthraquinone 
compound. , ‘ 

13. light-sensitive material which consists of a 
carrier havingv a layer comprising a substantially 
colorless diazo phenol alkyl ether of small light 
sensitiveness and asa sensitizer the ‘2.7-anthra 
quinone disulionic acid. 

14. Light-sensitive material which consists oi a 
carrier having a layer‘comprising a substantially 
colorless diazo phenol alkyl ether of small light 
sensitiveness and as a sensitizer the z-anthra 
quinone sulfonic acid. / 

15. Light-sensitive material which consists of a 
carrier having a layer comprising a substantially 
colorless diazo phenol alkyl ether of small light 
sensitiveness and as a sensitizer the 1.4-dichloro 
z-anthraquinone sulionic acid. r > 
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