
United States Patent 
Itano et al. 

[19] 

[54] 

[751' 

[73] 

[22] 

[21] 

[30] 

[52] 
[51] 
[:58] 

[56] 

2,403,927 

CARBONYL BISULFITE ADDUCTS AS 
FIXERS FOR HALOGEN LIBERATING 
FREE RADICAL SYSTEMS 

Inventors: 

Assignee: 

Filed: 

Appl. No.: 

Kohei Itano, Hachioji; Shoichiro 
Hoshino, Tokyo; Akira Kato, 
Hachioji, all of Japan 

Keuffel & Esser Company, 
Morristown, NJ . 

Mar. 16, 1967 

623,758 

Foreign Application Priority Data 
Mar. 18,1966 Japan .............................. .. 41-16712 

US. Cl ................... .. 96/148 R; 96/89; 96/90 R 
Int. Cl. ..... .. G03c 1/72; G030 1/52; G030 5/24 
Field of Search ....................... .. 96/89, 90, 48 R 

References Cited 
UNITED STATES PATENTS 

l-l 

7/1946 Kendall et al ................... .. 96/109 X 

[111 3,902,903 
[451 Sept. 2, 1975 

2,860,985 11/1958 Dann et al. ......................... .. 96/109 

3,255,013 6/1966 Dersch et al . . . . . . . . . . . .. 96/67 X 

3,374,094 3/1968 Wainer et al. . 96/67 X 
3,512,977 5/1970 Bruck ................................... .. 96/48 

Primary Examiner-Won H. Louie, Jr. 
Attorney, Agent, or Firm—Lionel N. White, Esq. 

[5 7] ABSTRACT 

Photographic material is provided which comprises a 
light-sensitive photoactivator capable of producing a 
free radical upon exposure to light, a color modifier 
which provides a visible color change by the action of 
a free radical, and a ?xing agent which includes a bi 
sul?te adduct. Activation of the ?xing agent results in 
release of the bisul?te compound to inactivate the 
photoactivator and prevent photolytic color change. 

8 Claims, 3 Drawing Figures 
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CARBONYL BISULFITE ADDUCTS AS~FIXERS 
FOR HALOGEN LIBERATING FREE RADICAL 

SYSTEMS 1' ~* ‘ 

BACKGROUND oETHE, INVENTION ‘ 
Photographic material is known which comprises a 

light-sensitive free radical generator and a modifier 
which produces a color change» by the action of afree 
radical. Material of this nature'is described-‘for exam 
ple, in US. Pat. Nos. 3,042,5l5*'to 3",O42,5-l9.'-S,uch 
conventional light-sensitive photographic ‘material: is 
composed mainly of a photoactivator‘capable of form- _ 
ing a free radical by action of light and'a color‘ modi?er 
showing ‘a visible'color change by action ‘of said free 
radical. in fixing such conventional photographic mate 
rial after forming an image by application of imagewise 
exposure thereto, there haslbeen adopted the so-called 
heat ?xing or solvent ?xing methods; Q 
According to the heat‘ ?xing >method, the image 

bearing light-sensitive photographic material is heated 
at a temperature of about l~00°—200° C todecompose 
or sublime the residualphotoactivator which hasnot 
taken part;in the formation of image, .so that the .mate 
rial is no longer changed in color'even .when it is re 
exposed. According to the solution ?xing method‘ the 
residual photoactivator which has not taken vpart in the 
image formation, is dissolved-from the color forming 
composition, thus ?xing the. material against‘ subse 
quent light exposure. 4 a - - 

However, when ?xed in the ‘above manner, the con 
ventional light sensitive: photographic: materialv suffers 
from various drawbacks and is not preferableifor prac 
tical use. For example, when theconventional photo 
graphic material is subject to heat ?xing treatment, a 
halogenated hydrocarbon used as photoactivator is de 
composed or Sublimated to generate a poisonous gas, 
which gives detrimental effects to the‘ human body. 
Particularly, vcarbon 'tetrabromide and- aroyl trihaloge 
nated hydrocarbon, which have been recommended as 
being effective, are poisonous} as is'well known. It is 
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are'quite few' and the selection thereof is markedly dif 
?cult. Further, the solvent ?xing process is a method 
for'effecting the washing of non-image portions, and 
‘therefore in order to make the washing effective, the 
solvents need be used in large quantities. However, 
most of the solvents usable for the above purpose are 
volatile and expensive, and thus solution ?xing is mark 
edly high in cost and is uneconomical. 
"As mentioned above, the conventional light-sensitive 
photographic materials have been greatly inconvenient 
in ?xing treatment and have been low in practical util 
ity: . I. . 

-,SUMMARY OF THE INVENTION 

In accordance with the present invention, there is 
provided a light-sensitive photographic material free 
from the above-mentioned drawbacks. That is, the 
present invention is a light-sensitive photographic ma 
terial containing ' a light-‘sensitive composition com 
posed‘ mainly of’a photoactivator capable of forming a 
free‘radical by action of light and a 'color modi?er 
showing a visible color changeby action of said free 
radical, and a ?xing agent comprising a' ‘bisul?te ad 
duct, for example, an addition‘ product of a bisul?te 
and a compound containing a carbonyl group. The 
light-sensitive composition and the ?xing agent may be 
formed into separate layers or maybe mixed together 
in a simple layer coated on a suitable support. _ 
The thus obtained light-sensitive photographic mate 

rial is‘ ‘exposed to light through an original image or 
transparency whereby the color modi?er is varied in 
color due to a free radical formed ‘from the photoacti 
vator,‘ and an image is formed'This image is stable, but 
cannot be stored in a bright place unless theunexposed 
portion ‘is freed from light sensitivity. Therefore, the 
photographic material should necessarily be subjected 

, to ?XingLThe light-sensitive photographic material of 

40 

said that for the human body, the permissible amount , 
of carbon tribromide ‘gas is ‘about »1 ppm. or less in v8 
hours, and special precautions are required so as not to 
inhale the gas. On the other hand, the aroyl trihaloge 
nated hydrocarbon is lower in volatility than carbon 
tetrabromide, but has a high tear-inducing property, 
and therefore special precautions are required as in the 
case of carbon t‘etrabromid'e. In preparing a light‘sensi 
tive photographic material, vit is‘ desirable to use; in 
order to make the heat'fixin'g thereof more effective, a, 
photoactivator readily decomposable or sublimable on 
heating. However, a photoactivator having such prop 
erties has ordinarily been treated-so as- to decompose 
or sublime at normal temperatures, and‘her'ice readily 
escapes from the photographic material with‘ the result 
that the material becomes markedly unst'ableand-can'é 
not be used after storage for several day's-'1’. ' » lf ,Ji 
On the other hand, the'conventional light-sensitive’ 

material, when subjected to solvent‘?xin'g': treatment, 
has suffered from such drawbacks thatitlie's'oi‘lvent‘bm-vj 
ployed often dissolves not only the composition‘ which 
has not taken part in image formation, but also the re? 
sulting image portion, whereby the 'materialisf‘greatly 
lowered in image resolution to giveja copy low'in pra'‘c-‘ ' 
tical value. For this, it is necessary to select solvents ca: 
pable of dissolving only the composition which‘ has not‘ 
taken part in image formation.'Such solvents, however, 
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the present invention contains the v?xing agentas men 
tioned ‘above, and hence does not suffer from such 
drawbacks as [seen in the conventional light-sensitive 
photographic material. For‘ example, the photographic 
material of the present invention contains a ?xing agent 
comprising an addition product of a' bisul?te and a 
compound ‘containing a carbonyl group. This ?xing 
agent is markedly stable and is not decomposed at all 
during storage and exposure. However, when the ?xing 
agent is‘ ‘treated, for example, with ammonia gas for sev 
eral seconds to’ several :minutes, or with a 5-15% aque 

: ous alkali ‘solution for ‘several seconds to several min 
utes, or is thermally treated at about lOO°-250°C for 
several" seconds, it'is readily ‘dissociated to liberate the ' 
bisul?te. This liberated bisul?te causes a chemical re 
actionnwith the photoactivator to make the latter inac 
tive. Therefore, in the '?xing of the present photo 
graphic material, it is suf?c‘ient to subject said material 
to any of theabove-mentioned treatments so that a bi 
sul?te is liberated from the ?xing agent employed. F ur 
ther, in ?xing the present photographic material by 
heating, the , liberated bisul?te immediately captures 
the ‘photoactivator, and therefore no poisonous gas is 
generated to give harm to the human body, unlike in 
the case of the conventional heat ?xing. 
As a means to be employed in ?xing the present pho 

6si> tographic material in the above manner, there may be 
used, as such, a heat ?xing means for vheat developable 
diazo-type copying sheets, a ?xing means conventionj 
ally used in electrophotography, a drying means for 
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printing papers, a heating means employed in ‘heat 
sensitive copying apparatus or an ammonia gasgenerat 
ing means employed in dry diazotype copying machine. 

DRAWINGS . 

FIGS. 1-3 of the drawing show cross-sectional repre 
sentations of various embodiments of the present in 
vention. 

In FIG. 1 the light-sensitive composition 2 is coated 
over the ?xing agent composition 3 on the support 1. 

In FIG. 2 the ?xing agent composition 3 is coated 
over the light-sensitive composition 2 on the support 1. 

In FIG. 3 the light-sensitive and ?xing agent composi— 
tions are combined in a single coating 4 on the support 
1. ~ 

PREFERRED EMBODIMENTS 

As mentioned above, the light-sensitive photographic 
materials of the present invention can be ?xed simply 

- and at low costs, without giving any harm to the human 
body and giving any detrimental effects to the photo 
graphic characteristics, such as resolution, of the re 
sulting images. Moreover, the present photographic 
materials are stable even when stored for a long period 
of time. 
Typical examples of the ?xing agents to be used in 

the presentinvention are as shown below, but the in 
vention is not limited'thereto. 

. Glutaraldehyde~sodium or potassium bisul?te. 

. Propionaldehyde-sodium or potassium bisul?te. 

. lsobutylaldehyde-sodium or potassium bisul?te. 

. Acetylacetone-sodium or potassium bisul?te. _ 

. Acetonylacetone-sodium or potassium bisul?te. 

. Butyraldehyde-sodium or potassium bisul?te. 

. Crotonaldehyde-sodium or‘potassium bisul?te. 

. Cinnamylaldehyde~sodium or potassium bisul?te. 

. Benzaldehyde-sodium or potassium bisul?te. 
l0. Acetaldehydeésodium or potassium bisul?te. 
l l. Formaldehyde-sodium or potassium bisul?te. 
l2. Acetone-sodium or potassium bisul?te. 
13. Aldol-sodium or potassium bisul?te. 
The above-mentioned ?xing agents employed in the 

present invention are maintained in stable state, be 
cause the bisul?tes have formed addition products with 
the compounds containing carbonyl groups. It is, there 
fore, not objectionable as mentioned before that these 
addition products are incorporated in light-sensitive 
compositions or layers thereof are formed on the layers 
of light sensitive compositions. However, when heated 
or treated with ammonia gas or aqueous alkali solu 
tions, the above—mentioned addition products liberate 
the bisul?tes, which exhibit ?xing actions by reacting 
with the photoactivators in the light-sensitive composi 
tions thereby inactivating the photoactivators. 
The main components of the light-sensitive composi 

tions are photoactivators and color modi?ers. 
Typical as the photoactivators are as follows: 

I. Compounds represented by the general formula 

R — C -— X3 wherein R is an aryl, alkyl, aralkyl, aroyl 
or alkenyl group or a halogen or hydrogen atom; and 

X is a halogen atom. These include: 

Carbon tetrabromide, 
Carbon tetrachloride, 
Hexachloroethane, 
Pentabromoethane, 
p-Nitrobenzotribromide, 
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4 
Bro'motrichloromethane, 
Hexabromoethane, 
Benzotrichloride, 
lodoform, 
Tetrachlorotetrahydronaphthalene, 
Chloral, 
Bromal, . 

l , l , l -Tribromo-2-methyl—2-propanol, 

1 ,1 ,2,2-Tetrabromoe_thane, 
2,2,2-Tribromoethanol, 
Trichloroacetamide, 
l,l,l-Trichlorodimethyl-2-propanol, and a,a,a -Tri 
chlorotoluene. . 

II. Compounds represented by the general formula 

Br 

Rx 0 Br 

wherein Rx represents at least one and up to ?ve sub 
stituents on the benzene ring which substituents are se 
lected from the class consisting of nitro, haloalkyl, ha~ 
loalkali, acetyl, haloacetyl, alkaryl and alkoxy groups, 
and all the substituents are not required to be same. 
These include: 
o-Nitro-a,a,a-tribromoacetophenone, 
m-Nitro-a,0:,a-tribromoacetophenone, 
p-Nitro-oz,a,a-tribromoacetophenone, 
a,a,a-Tribromoacetophenone, 
a,a,a-m-Tetrabromoacetophenone, 
a,a,a-Tribromo-3,4-dichloroacetophenone, 
a,a,a-p-Tetrabromoacetophenone, and 
a,a,a,-a’,a’,a’-Hexabromo-p-diaeetylbenzene. 
llI. Compounds represented by the general formula 

wherein R is an alkyl, aryl or substituted aryl; and X is 
a halogen atom. These include: 
2,4-Dinitrobenzenesulphenyl chloride, 
Nitrobenzenesulphenyl chloride. 

lV. Compounds represented by the general formula 

and o 

wherein A is a‘ heterocyclic compound residue which 
may have a substituent; and R1, R2 and R3 are groups 
selected from the class consisting of H, Cl and Br, ex 
cepting the case where the groups are all H. These in 
clude: 
w,w,w-Tribromoquinaldine, 
w, m-Dibromoquinaldine, 
2-w,w,m-Tribromomethyl-4-methylquinaldine, 
w,w-Dichloromethylquinoline, 
'w-Bromolepidine, 
2-w-Bromomethylisoquinoline , 

4-w,m,w-Tribromomethylpyrimidine , 

4_—Phenyl-6-w,w,w-tribromopyrimidine, 
2-m,w,w-Trichloromethyl-6-nitrobenzothiazole, 
1-Phenyl-3¢co,w,w-trichloromethyl-5-w,w,w-tri 
bromolepidine-bromomethylate, 

a-w,cu-Dibromomethyl-4-chloropyridine, 
l-Methyl¢2-(chloromethyl)-benzimidazole, and 
2, 5-Ditribromomethyl-3 ,4-dibromothiophene. 

' V. Compounds represented by the general formula 
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wherein X1, X2, and X;, are group selected from H, C] 
and Br, excepting the case where the groups are all‘ H; 
and R is a substituted or non-substituted aryl or hetero 
residue. These include: 
Hexabromodimethyl sulfoxide, 
Pentabromodimethyl sulfoxide, 
Hexabromodimethyl sulfone, 
Trichloromethyl-phenyl sulfone, 
Tribromomethyl-phenyl sulfone, 
Trichloromethyl-p-chlorophenyl sulfone, 
Tribromomethyl-p-nitrophenyl sulfone, 
2-Trichloromethyl-benzothiazole sulfone-(Z), 
4,6-Dimethylpyridine-2-tribromomethyl sulfone, 
Tetrabromodimethyl sulfone, 
2,4-Dichlorophenyl-trichloromethyl sulfone, 
2-Methyl-4-chl0rophenyl-trichloromethyl sulfone, 
2,5 -Dimethyl-4-chlorophenyl-trichloromethyl sulfone, 
and ‘ 

2,4-Dichlorophenyl-tribromomethyl sulfone. 
The photoactivators as mentioned above produce 

free radical by action of light. As color modi?ers 
changing in color by action of free radicals, there are 
those used as the so-called negative-positive type which 
are originally colorless but develop color by action of 
the free radicals, and those used as the so-called posi 
tive-positive type which are originally colored but are 
discolored to another color or are decolored by action 
of free radicals. 
Examples of the former color modi?ers are diphenyl 

amine, dibenzylamine, triphenylamine, N-hydroxyeth 
yl-N-ethylaniline, p, p’-methylenebis (N, N 
diethylaniline) or the like amine compound, and leuco 
crystal violet, leuco-malachite green, Michler’s hydrol, 
leuco-methylene blue or the like leuco bases of dyes. 

Effective as the latter color modi?ers are coloring 
matters of diphenylmethane, triphenylmethane, thia 
zine, oxazine, xanthene, anthraquinone, iminonaph 
thoquinone and azomethine types. Examples of these 
are auramine, Victoria Blue, Benzoylmethylene Blue, 
Cinnamoylmethylene Blue, Rhodamine, 4-p 
diethylaminophenylimino-naphthoquinone, p 
methoxybenzoyl-p-diethylamino-o 
methylphenyliminoacetanilide, and I-phenyl-B-methyl» 
4-p-diethylaminophenylimino-S-pyrazolone. 
The light-sensitive photographic materials of the 

present invention are composed mainly of such photo 
activators, color modi?ers and ?xing agents as men 
tioned above. It is, however, needless to say that other 
auxiliary components may be added thereto. 

In the present photographic material the photoacti 
vator yields a free radical by action of light, particularly 
ultraviolet light, and the color modi?er provides a visi 
ble color change by action of said free radical, as men 
tioned before, and in order to enhance the sensitivity 
of the material, there may be added suitable sensitizers. 
As the sensitizers usable for the above purpose, there 
are two kinds; the so-called color sensitizers which 
broaden the light-sensitive wave length area of photo 
graphic material to a visible light zone, and true sensi 
tizers which enhance the sensitivity of photographic 
material. Effective as the former scnsitizers are sensitiz 

6 
ing coloring matters employed in the conventional pho 
tography, such as acridine, cyanine, mellocyanine and 
styryl type dyes: 
Usable as the latter sensitizers are benzaldehyde, dime 
thylaminobenzaldehyde, salicylaldehyde, phenylacet 
aldehyde, ascorbiclacid and‘ benzaldehydesulfonic acid. 

In order to improve the color tones of formed images, 
the conventional color tone improvers may be added. 

Further, in order to prevent the discoloration of the 
0 backgrounds of formed images, reducing materials 
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such as hydroquinone and metol may be added as ‘ 
discoloration-preventing agents. In addition, the photo 
graphic material may be incorporated with a com 
pound capable of yielding alkali on heating, such as 
urea, so that the ?xing action can'be promoted when 
the material is subjected to heat ?xing. 
As the support, any of paper, plastic films, glass 

sheets and metal plates may be used. Generally, how 
ever, the use of photographic original sheets and plastic 
coated papers results in good resolution, high density 
and clear images. 

In forming a layer of the aforesaid light-sensitive 
composition on the support, the composition may be 
applied thereto in the form of a solution together with 
a suitable ?lm-forming high molecular weight binder 
such as, for example, gelatine; a cellulose derivative, 
e.g. cellulose acetate or ethyl cellulose; a vinyl poly 
mer, e.g. vinyl chloride or vinyl acetate; or a synthetic 
rubber, e.g. cyclized rubber or acrylic rubber. 
The light-sensitive composition employed in the pres— 

ent invention is usually water-insoluble,while the ?xing 
agent'is organic solvent-insoluble. Therefore, in case 
the two are to be formed into separate layers, as shown 
in FIGS. 1 and 2, they may be applied in the form of 
separate solutions. However, in case the two are to be 
formed into one layer as shown in FIG. 3, they may be 
applied in the form of a dispersion of the lightsensitive 
composition in an aqueous solution of the ?xing agent 
or a dispersion of the ?xing agent in an organic solvent 
solution of the light sensitive composition. 

In applying the light-sensitive composition in the 
form of a solution, as mentioned above, an extender 
such as saponin may, of course, be used. 

Further, in case the light-sensitive photographic ma 
terial of the present invention is to be brought into the 
structure as shown in FIG. 1, the ?xing agent may be 
used as such in the form of a powder. 
A preferred quantitative ratio of the present compo‘ 

nents, when used in admixture, is as follows: 

Fixing agent 1 — 10 parts 
Photoactivator 1 part 
Color modi?er 0.5 — 3 parts 

Further, the mixing of the above components in the 
above ratio is desirably applied onto the support so that 
the amount of the photoactivator becomes 0.1—3g/m2, 
although this amount may more or less vary in some 
cases. 

bodiments of the invention. 

Example 1 

.Diphenylamine l g. 
Trihromomcthylphenyl sulfone l g. 
Gclatinc ' g 

Water c 

The following examples illustrate a few preferred em 
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. The above materials were admixed in a-ball mill to 

form a dispersion. To the dispersion, 4 g. of an ace 
taldehyde-sodium bisul?te addition product was added, 
and the mixture was applied,‘ under a redv safety light, 
onto a baryta paper to a dry thickness of 1'—2 p. to ob 
tain a light-sensitive photographic material. 0 ' 

The thus obtained dried photographic material was 
covered with a photographic negativearid was exposed 
for 5 seconds to an 800 W mercury lamp at a distance 

of 5 cm., whereby a blue image was immediately ob 
tained. This image-bearing photographic material, was 
heated for 10 seconds on a hot roll having a surface 
temperature of 180°C. to obtain a copy bearing a stable 
clear image which was not discolored even when al 
lowed to stand in a bright place. 

Example 2 

Diphenylamine 5 g. 
Tribromomethylphenyl sulfonc 5 g. } ‘ Solution A 
Acetone 100 cc ’ ~ 

Acetuldehyde-potassium bISUI?IC‘ 4 g. } > solution B 
Water 40 cc 7 

The above Solutions A and B were separately pre 
pared. Solution A was ?rst applied onto a baryta paper 
to a thickness of 1.5cc/m2, and then Solution B was ap 
plied onto the layer of Solution A to a thickness of 
3cc./m2,,to obtain a light-sensitive photographic mate 
rial. 
The thus obtained dried photographic material was 

exposed to light in the same manner as in Example. 1, 
whereby a blue image was immediately obtained. The 
image-bearing photographic material was heated for 10 
seconds on a hot plate having a surface temperature of 
150°C. to obtain a copy which was not discolored even 

when re-exposed. > ' 

Example 3 

Solutions A and B employed in Example 2 were ap 
plied onto a baryta paper in reverse order, i.e. Solution 
B was ?rst applied onto the baryta paper and then Solu 
tion A was applied onto the layer of Solution B. The re 
sulting light-sensitive photographic material was 
treated in the same manner as in Example 2 to obtain 
exactly the same results as in Example 2. Example 4 

Glutaraldchydc‘sodium bisul?te 5 g. 
Cellulose acetate 0.4 g. 
Acetone 20 cc 

The above materials were admixed in a ball mill to 
form a dispersion. To the dispersion, 1 g. of diphenyl 
amine and 1 g. of tribromomethylphenyl sulfone were 
added, and the mixture ‘was applied onto a baryta pa 
per. The resulting dried light-sensitive photographic 
material was exposed to light in the same manner as in‘ 
Example 1, whereby a blue image was immediately ob 
tained. 
Subsequently, the image-bearing photographic mate 

rial was heated at 170°C. for 10 seconds to obtain a 
copy having a clear image which was not discolored 
even when re-exposed. 
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8 
Example 5 

Ben/.ylamine 4 g. 
Carbon tetrabromide 6 g. } Solution A 
Acetone ’ 100 cc 

Glutaraldehydc-sodium bisul?te 4 g. } Solution B 
Water 100 cc 

‘The above Solutions A and B were separately pre 
pared. Solution B was applied onto a baryta paper to a 

thickness of 3 cc/m2, and then Solution A was applied 
onto the layer of Solution B to a thickness of 1.5 cc/m2. 
The resulting dried photographic material was ex 

posed to light in the same manner as in Example 1, 
whereby a yellowish brown image was obtained. This 
image-bearing photographic material was heated for 10 
seconds on a hot roll having a surface temperature of 
150°C. to obtain a copy which was not discolored at all 
even when allowed to stand in a bright place. 

Example 6 

Leuco-malachite green 4 g. ’ 
Carbon tetrabromide 6 - g. } Solution A 
Acetone 100 cc 

Formaldehyde-sodium bisul?te 10 g. } . 
water 100 CC Solution B 

The above Solutions A and B were separately pre 
pared. Solution A was applied onto a baryta papervto 
a thickness of 1.5 ce/m2, and ‘then Solution B was ap 
plied onto the layer of Solution A to a thickness of 3 
cc/mz. The resulting dried light-sensitive photographic 
material was exposed to light in the same‘ manner as in 
Example 1, whereby a' green image was immediately 
obtained. 
The image-bearing photographic material was al 

lowed to stand for 5 minutes in ammonia gas and was 
then taken outto obtain a copy which was not discol 
ored even when re-exposed. 

Example 7 

Leuco-crystal violet 5 g. 
m1»,w-Tribrornoquinaldine 5 g. } Solution A 
Acetone , . 100 cc 

Formaldehyde-sodium bisul?te 5 g. 
Urea 1O vg. } Solution B 
Water 7100 cc 

The above Solutions A and B were separately pre 
pared. Solution A was ?rst applied onto a baryta paper 
to a thickness of 1.5 ec/m2, and then Solution B was ap 
plied onto the layer of Solution A to a thickness of 3 

cc/mz. 
The resulting dried light-sensitive photographic ma 

terial was exposed to light in the same manner as in Ex 
ample 1,'whereby a purple image was immediately ob 
tained. The image-bearing photographicrnaterial was 
heated at 200°C. for 5 seconds to obtain a copy which 
was not discolored at all ~even'when re-expos‘ed. 

Example 8 g 

A light-sensitive photographic material obtained in 
the-same manner as in Example 1, except that 2 g. of 
hydroquinone was further incorporated, was subjected 
to the same treatments as in Example 1 to obtain an ex 
cellent copy entirely ?xed against discoloration of the _ 

background. 
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Example 9 

Leuco-crystal violet 5 g. 
w,w.w-Tribromoquinaldine 5 g. } Solution A 
Acetone 100 cc 
Formaldehyde-sodium bisul?te 10 g. . 
Water 100 cc soh'mon B 

The above Solutions A and B were separately pre 
pared. Solution A was ?rst applied onto a baryta paper 
to a thickness of 1.5 cc/mz, and then Solution B was ap 
plied onto the layer of Solution A to a thickness of 3 
cc/mz. The resulting dried light-sensitive photographic 
material was exposed to light in the same manner as in 
Example 1, whereby a purple image was obtained. This 
image-bearing photographic material was dipped for 
one minute in a 10% aqueous caustic soda solution to 
obtain a copy which was not discolored at all even 
when re-exposed. 

Example 10 

Leuco—malachite green 5 g. 
Carbon tctrabromidc 5 g. } Solution A 
Acetone 100 cc 
Formalin-potassium bisul?te 10 g. . 
Water 100 cc } S°‘““°" B 

The above Solutions A and B were separately pre 
pared. Solution A was ?rst applied onto a baryta paper 
to a thickness of 1.5 cc/m2, and then Solution B was ap 
plied onto the layer of Solution A to a thickness of 3 
cc/m2. The resulting dried light-sensitive photographic 
material was exposed to light in the same manner as in 
Example 1, whereby a purple image was immediately 
obtained. The image-bearing photographic material 
was dipped for 3 minutes in a 10% aqueous ammonia 
solution to obtain a copy which was not discolored at 
all even when re-exposed. 

Example 1 l 

Ethylaminophenylimino-naphthoquinone 2.5 g. ' 
Tribromomethylphenyl sulfonc 5 g. Solution A 
Acetone 100 cc 
FormaIin-sodium bisul?tc 10 g. . 
Water 100 cc } solution B 

The above Solutions A and B were separately pre 
pared. Solution A was ?rst applied onto a baryta paper 
to a thickness of 1.5 cc/m2, and then Solution B was ap 
plied onto the layer of Solution A to a thickness of 3 
cc/m2. The resulting dried light-sensitive photographic 
material was of the positive-positive type and was col 
ored to bluish green. This photographic material was 
exposed to light in the same manner as in Example 1, 
whereby a clear bluish green image was obtained. The 
image-bearing photographic material was dipped for 3 
minutes in a 10% aqueous ammonia solution to obtain 
a copy which was not discolored at all even when re 
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exposed. 
The above examples have been presented for the pur 

pose of illustration and should not be taken to limit the 
scope of the present inven tion. It will be apparent that 
the described examples are capable of many variations 
and modi?cations which are likewise to be included 
within the scope of the present invention as set forth in 
the appended claims. 
What is claimed is: 
1. Light-sensitive photographic material comprising 

a. a support; 

b. a photographic composition comprising: 
1. a light-sensitive halogen-containing organic photo 
activator capable of producing a halogen free radi 
cal upon exposure to light, and 

2. a color modi?er which provides a visible color 
change by the action of a halogen free radical; and 

c. a ?xing agent comprising a bisul?te adduct of a com 
pound 

selected from the group consisting of aldehydes and ke 
tones. 

2. Material according to claim 1 wherein: 
a. said photographic composition is coated in a layer on 

said support; and 
b. said ?xing agent is coated in a layer on said photo 
graphic composition layer. 
3. Material according to claim 1 wherein: 

a. said ?xing agent is coated in a layer on said support; 
and 

b. said photographic composition is coated in a layer on 
said ?xing agent layer. 
4. Material according to claim 1 wherein said photo 

graphic composition and said ?xing agent are inti 
mately dispersed throughout a layer coated on said sup 
port. 

5. The method of making a permanent image com 
prising: 
a. providing material according to claim 1; 
b. imagewise exposing said material to a light pattern 
for a time suf?cient to form a visible color change; 
and 

c. treating said exposed material with heat or alkali in 
an amount suf?cient to dissociate said adduct and 
liberate said bisul?te to inactivate said photoacti 
vators. 

6. The method according to claim 5 wherein said 
treating step comprises heating said material at about 
100°—250°C for a time sufficient to dissociate said ad 
duct. 

7. The method according to claim 5 wherein said 
treating step comprises contacting sai material with 
about a 5-1 5% aqueous alkali solution for a time suf? 
cient to dissociate said adduct. 

8. The method according to claim 5 wherein said 
treating step comprises contacting said material with 
gaseous ammonia for a time suf?cient to dissociate said 


