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ABSTRACT OF THE DISCLOSURE 

. A liquid developer comprising a dispersion of a dye or 
pigment having a long chain alkyl group in the molecule 
structure in a liquid hydrocarbon. The liquid developer 
for electrophotography is excellent in dispersibility of the 
image-forming dye or pigment particles, uniformity in 
charge polarity, storage stability, distinct-image forming 
ability and image-?xing property, and such liquid de 
veloper can be prepared without aid of conventional 
modi?ers such as control agents, dispersing agents and 
?xing agents. 

This invention relates to a liquid vdeveloper for electro 
photography. More speci?cally, it relates to a liquid de 
veloper for electrophotography which consists essentially 
of a dispersion of coloring particles in an electrically insu 
lating carrier liquid. 

In electrophotography (inclusive of electrostatic print 
ing), formation of visible images is accomplished by ap 
plying charged coloring particles onto an electrostatically 
charged pattern and converting an electrostatic latent 
image to an image of coloring particles. 

Liquid developers prepared by'dispersing a coloring 
material in a highly dielectric liquid have been used for 
a longtime for formation of visible images from electro 
static latent images. For instance, the early liquid de 
veloping methods such as disclosed in the speci?cations 
of British ‘Pat. No. 755,486 and French Pat. No. 1,112, 
180, include a technique of applying a dispersion of pow 
der which will be electrically drawn, such as carbon black, 
in a high electric resistance liquid which is an organic liq 
uid such as various hydrocarbons, e.g., carbon tetrachlo 
ride and ordinary insulating oil. Journal of Scienti?c In 
struments, vol. 32, p. 74 (1955) ‘and ibid, vol. 33, p. 194 
(1965) discloses dispersions of pigments such as talc, 
magnesia, carbon black, Monolite Red RS, Monolite Yel 
low GNS, phthalocyanine blue, waxoline nigrosine, zinc 
oxide, Hansa Yellow, and Cadmium sul?de, in a liquid of 
a'high electric resistance such as turpentine oil, gasoline, 
kerosine, benzene and carbon tetrachloride, and teaches 
that linseed oil or synthetic resin is further added to these 
dispersions for controlling charges on coloring particles 
and ?xing visible images. 
The speci?cation of Japanese Pat. No. 273,198 (patent 

publication No. 13,424/60) discloses a dispersion of a 
pigment in a liquid of a high electric resistance and 
teaches that the pigment is made electrically selective to 
charges of latent images by coating the pigment with a 
control agent such as an alkyd resin, linseed oil, synthetic 
polystyrene rubber or wax rubber. 

After the issuance of the above Japanese patent, vari 
ous studies have been reported and research made with a 
view to attaining effective control of charge polarity of 
coloring particles and improvements‘ in stability of dis 
persions and ?xing propery of visible images, and methods 
have been proposed using various synthetic and natural 
resins, synthetic resin monomers, primary condensates 
thereof, surface‘ active agents and the like as the substance 
to coat coloring particles or to be dissolved in a carrier 
liquid of a high electric resistance. - 

2 
The important problems generally involved in liquid 

developers reside ?rstly in the uniformity and dispersion 
stability of charged particles dispersed in the carrier liq 
uid and secondarily in the distinction and fast ?xing of 
images formed by development. 

However, these conventional liquid developers are 
' fatally defective with respect to uniformity in charge po 
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larity of dispersed particles, image-?xing property, dura 
tion of activity and stability under long time storage. 
More speci?cally, in the case of liquid developers pre 

pared by dispersing dyes or pigments directly in an elec 
trically insulating liquid, resulting visible images of color 
ing material particles are poor in ?xing property and ad 
ditional operations are necessary for ?xing these visible 
images. Further, since the electrical charges of the dis 
persed particles of dyes or pigments is not uniform, it is 
frequently dif?cult to obtain distinct images. 

In the case of liquid developers prepared by using ad 
ditives such as dispersing assistants in addition to dyes or 
pigments, an excellent dispersion condition is attained 
just after dispersing the coloring materials and distinct 
images can be developed with such liquid developers just 
after their preparation. However, the balance between the 
carrier liquid and the coloring material as well as the 
above-mentioned additives is lost with the lapse of time 
under continuous usage or storage, resulting in aggrega 
tion of coloring material particles, deterioration in electri 
cal properties such as uniformity in charge polarity, pre 
cipitation of particles and increasing obscurity in the ?n 
ished images. Thus, the developers become unsuitable for 
practical use. 

Generally speaking, additives which are excellent as 
agents for dispersing the coloring material gradually de 
teriorate the electrical insulating property of the carrier 
liquid and cause coloring material particles to gradually 
lose their electrical charges. Further, additives capable 
of promoting the ?xing of coloring material particles 
often precipitate as the result of oxidation, polymeriza 
tino, gelation and the like. Still further, control agents 
used to coat pigment particles not only gradually lose the 
controlling activity when dissolved in the carrier liquid or 
separated from the particles, but also induce aggregation 
and precipitation of particles, making resulting images 
very indistinct. 

Thus, although known liquid developers may possess 
excellent dispersibility and distinct-image forming ability 
just after their preparation, from the industrial viewpoint 
they are fatally defective in that they lack storage stability 
and they lose reproducibility of images with the lapse of 
time. 

It has now been discovered that, quite independently 
of the conventional techniques of adding various modi?ers 
such as control agents, dispersing agents, ?xing agents and 
the like to the carrier liquid together with coloring ma 
terial particles, when speci?c dyes which will be detailed 
hereinbelow are dispersed in an electrically insulating 
liquid, liquid developers for electrophotographycan be 
obtained which are excellent in dispersibility of image 
forming particles, uniformity in charge polarity, storage, 
stability, distinctiveness in formed images and image 
?xing property and which can produce excellent images 
with good reproducibility even with the lapse of time. 

In accordance with this invention a liquid developer for 
electrophotography is provided which consists essentially 
,of a dispersion of an anthraquinone dye or pigment, azo 
dye or pigment, or phthalocyanine pigment substituted by 

(a) an alkyl group, 
(b) an alkoxy group, 
(c) a thioalkoxy group, 
(d) an alkyl amino group, _ 
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(e) an alkylcarbonyl group, 
(f) an N-alkylcarbonamide group, 
(g) an N-alkylsulfonamide group, 
(h) an alkarylamino group, 
(i) an N-alkarylcarbonamide group, 
(i) an N~alkarylsulfonamide group, 
(k) an alkylbenzenesulfonamide group, 
(1) an alkoxyarylamino group, or 
(m) an alkylamino-triazinylamino group, 

each of the above groups (a) to (m) having 8 to 24 carbon 
atoms in the alkyl portion, in a liquid hydrocarbon. 

According to this invention, anthraquinone dyes or pig 
ments, azo dyes or pigments, or phthalocyanine pigments 
substituted by the above-mentioned substitutents having a 
long chain alkyl portion of 8 to 24 carbon atoms are dis 
persed in electrically insulating hydrocarbon liquids. When 
dyes having a speci?c combination of the above-mentioned 
substituent and dyestu?’ skeleton are dispersed in a hydro 
carbon liquid, dispersions of these dyes ?nely and uni 
formly dispersed in the liquid are obtained, and these 
dispersions can retain their very stable dispersion state for 
a long period of time. More speci?cally, since the dyes or 
pigments dispersed in the hydrocarbon liquid have in their 
molecular structure a long chain alkyl group which is an 
oleophilic group, they can be ?nely dispersed in the elec 
trically insulating hydrocarbon liquid by their own ca 
pacity and the resulting dispersion state is very stable. 
Although the state of charges of dispersed particles is in 
?uenced by the interfacial properties of the dispersed 
particles and the dispersion medium, in the liquid devel 
oper of this invention the dispersion state of the dye or 
pigment particles is uniform and therefore, the state .of 
charges is also uniform. 

Further, the dyes or pigments to be used as coloring 
material in this invention are prominently excellent in 
their property of ?xing images of originals to be repro 
duced by electrophotography because of the above-men 
tioned speci?c combination of the speci?c substituent and 
the speci?c dyestu? skeleton. 

It is quite unexpected that the above-mentioned excel 
lent properties of the liquid developer of this invention 
can be attained without using any of the conventional 
control agents, dispersing agents‘ or ?xing agents. 

In this invention, anthraquinone dyes or pigments hav 
ing the above-mentioned substituents are conveniently 
used. These anthraquinone dyes or pigments are promi 
nently excellent in their dispersibility and ?xing property. 
These anthraquinone dyes or pigments may be the follow 
ing Formula I: 

Ra Br 

| El Y R5 

wherein R1 to R8 are selected from 
( 1 ) hydrogen, 
(2) halogen, 
(3) hydroxyl group, 
(4) NH2 group, - 1 . 

(5) 803M group (in which M is hydrogen, an alkali 
metal or an alkaline earth metal), and j 

(6) a substituent of the group consisting of 
'( a) an alkyl group, 
(b) an alkoxy group, 
(c) a thioalkoxy group, 
(d) an alkylamino group, 
(e) an alkylcarbonyl group, 
(f) an N-alkylcarbonyl group, 
(g) an N-alkylsulfonamide group, 

(I) 
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(h) an alkarylamino group, 
(i) an N-alkarylcarbonamide group, 
(j) an N-alkarylsulfonamide group, 
(k) an alkylbenzenesulfonamide group, 
(1) an alkoxyarylamino group, and 
(In) an alkylamino-triazinylamino group, 

each of the above groups (a) to (111) having 8 to 24 car 
bon atoms, and wherein 1 to 4 of R1 to R8 are substituents 
selected from the groups (6) . 
As such anthraquinone dyes or pigments of Formula I 

the following commercially available dyes in addition to 
those described speci?cally in examples given hereinbe 
low may be cited: 

Carbolan Blue, product of Imperial Chemical Indus 
tries, Co. 

SOaNa 

Carbolan Violet 2 R, product of Imperical Chemical 
Industries, Co. 

0 NH; 
H l 

—0 0121125 

In this invention azo dyes or pigments having the above 
mentioned substituents (a) to (m) may be used. These 
dyes or pigments can be expressed by the following For 
mula II or III: 

wherein A and A’ each stand for a benzene, naphthalene 
or pyrazolone ring which may be substituted by a halogen 
atom, a hydroxy group, an amino group, a nitro group, a 
group $03M (in which M is hydrogen, an alkali metal 
or an alkaline earth metal), an alkyl or alkoxy group 
having 1 to 4 carbon atoms or a phenyl group which may 
be substituted by a halogen atom, a hydroxyl group, an 
amino group, a nitro group or a group $03M (in which 
M is as de?ned above); R1 and R2 each stand for 

(a) an alkyl group, 
(b) an alkoxy group, 
(0) a thioalkoxy group, 
(d) an alkylamino group, 
(e) an alkylcarbonyl group, 
(f) an N-alkylcarbonamide group, 
(g) an N-alkylsulfonamide group, - ' 

(h) an alkarylamino group, 
(i) an 'N-alkarylcarbonamide group, 
(j) an N-alkarylsulfonamide group, 

1 V‘ 1' (R) an alklbenzenesulfonamide group, 

70 
(1) an alkoxyarllamino group, or 
(m) an alkylamino-triaainylamino group, 

each of the above groups. (a) to (m) having 8 to 24 car 
bon atoms in the alkyl portion; n is 0 or 1; and Y is an 
arylene group which may be substituted by an alkyl or 
alkoxy group of 1 to 4 carbon atoms. __ 
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As suitable azo dyes or pigments the following com 
merciallyv available ones in addition to those described 
speci?cally in examples given herein below maybe cited: 

' NHz . p . V ‘ NH: 

C12H25 

l SOaNa gOaNa 

(C.I. Direct Red 28~C12H15; red) 

O H CH3 0 O 

1 
OaNB S O|Na 

(C.I. Direct Blue 8—C18H37; blue) 

S 0 aNa CH3 0 CH3 0 
| I 

S O aNa. 

NHz H 

' (C.I. Direct Blue 22—C22H45; blue) 
CmHn 

OH OaNB 

l 

NaOaS —S 

(red) 
When two rings bonded via the azo group have a hy 

droxyl group in the position adjacent to the carbon atom 
to which the azo group is attached, such azo dyes or pig 
ments may be used in the form of complexes with chromi 
um or copper of a metalzdye ratio of 1:1 or 1:2. 

Phthalocyanine pigments conveniently used in this in 
vention have a structure expressed by the following gen 
eral formula: 

R R 
N 

“f” ‘mi? 
/ \M \N 

/ 

wherein M stands for a divalent metal such as copper 
and R is a substituent of the group consisting of 

(a) an alkyl group, 
(b) an alkylcarbonyl group, 
(c) an N-alkylsulfonamide group, and 
(d) an N-alkarylsulfonamide group, 

each of the above groups (a) to (d) having 8 to 24 
carbon atoms in the alkyl portion. 
Dyes and pigments that are used particularly conven 

iently in this invention are those having an alkyl group 

CH3 0 H 

CiaHa 01s a” 
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6 
, of 8 to 24 carbon atoms bonded directly to a benzene or 
naphthalene ring. These dyes and pigments have excellent 
dispersibility in electrically insulating hydrocarbon liquids, 

C 12112! 

H 

0221145 

and they are also have an excellent self-?xing property to 
electrophotographic recording paper. 

Particularly preferred anthraquinone dyes and pig 
ments, are those expressed in above-mentioned General 
Formula I wherein 1 to 4 of R1 to Rs are substituents 
selected from alkarylarnino, N-alkarylcarbon, N-alkaryl 
sulfonamide and alkylbenzenesulfonamide groups, each of 
which has 8 to 24 carbon atoms in the alkyl portion. 

Particularly preferred azo dyes and pigments, are those 
expressed by above-mentioned General Formula H or III 
wherein R1 and R2 are selected from the group consist 
ing of alkyl, alkarylamino, N-alkarylcarbonamide, N-alk 
arylsulfonamide and alkylbenzenesulfonamide groups, 
each of which has 8 to 24 carbon atomstin the alkyl 
portion. 

-It is preferable that the alkaryl group in the above 
mentioned substituents is an alkylphenyl group expressed 
by the formula 

wherein n is an integer of from 8 to 24, such as p-decyl 
phenyl, p-dodecylphenyl and p-octadecyl groups. 

In the above anthraquinone dyes of Formula I and azo 
dyes of Formulae II and III, forms of acidic dyes having 
a sulfonic acid group or a sulfonic acid salt group may 
be converted to lakes of salts with barium or calcium. 
The use of such lakes can give a distinct visible image 
of a high concentration when they are combined with 
a suitable carrier liquid. ' 

According to this invention, the above-mentioned spe 
ci?c dyes of pigments are dispersed in a liquid hydrocar 
bon to form liquid developers. In this invention it is 
unnecessary to use conventional modifying agents such 
as control agents, dispersing agents and ?xing agents, 
and without the aid of such agents a liquid developer ex 
cellent in dispersibility of coloring particles and uniformity 
of electric charges can be obtained. The liquid developer 
of this invention can develop an electrostatic latent image 
to a distinct visible image of good ?xing property. 
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Preferred examples of the liquid hydrocarbon into 
which the dye or pigment will be dispersed in this inven 
tion are straight-chain aliphatic hydrocarbons such as 
n~hexane and n-octane; aliphatic hydrocarbon mixtures 
such as naphtha and kerosene; isopara?in hydrocarbons 
having a boiling point of 80 to 210° C.; and liquid 
naphthene hydrocarbons such as cyclohexane. 

It has now been found that when an aliphatic hydrocar 
bon containing 5 to 30% by volume, especially 10 to 30% 
by volume, of an aromatic liquid hydrocarbon is used as 
the liquid hydrocarbon in this invention, in development 
of an electrostatic latent image a visible image can be 
obtained with excellent image distinctiveness and ?xing 
property. As the aromatic hydrocarbon benzene, toluene 
and xylene may be named, and the above recited aliphatic 
hydrocarbons may be used in this embodiment. 
The concentration (consistency) of the dye or pigment 

in the liquid developer may be one usually adopted in the 
art. For instance, the dye or pigment is dispersed in the 
liquid hydrocarbon in such an amount that the resulting 
liquid developer contains 0.05 to 5 grams of the dye or ‘ 
pigment per liter of developer. 
The dye or pigment may be ?nely dispersed in the liquid 

hydrocarbon medium. by dispersing the dye or pigment 
into a small amount of the medium under ultrasonic vibra 
tion or higher shear agitation and diluting the resulting 
batch with a great amount of the medium liquid. 
The liquid developer of this invention can be used as 

the developer in various electrophotostatic methods. For 
instance, the liquid developer of this invention can be 
used for development according to an electrophotographic 
method using an electrophotographic recording paper 
comprising a photoconductive layer composed of a photo 
conductive material and a binder. Suitable recording 
papers are described in speci?cations of U.S. Pat. No. 
3,052,539 and British Pat. No. 1,020,506. Furthermore, 
the liquid developer of this invention may also be applied 
with good results to development according to an electro 
photographic method disclosed in, for instance, the speci 
?cation of U.S. Pat. No. 2,833,648, in which an electro 
static latent image is transferred to an electrically insulat 
ing paper. 

EXAMPLE 1 

Synthesis: A reactor was charged with 1.4 g. of 1,5-di 
chloroanthraquinone, 33.6 g. of stearyl amine, 1.3 g. of 
sodium acetate, 0.3 g. of copper acetate and 3.2 g. of 
pyridine and the reaction was effected at 80° C. for 15 
hours under stirring. The resulting red solid was dissolved 
in benzene and insoluble matters were removed, followed 
by distillation of benzene and recrystallization from glacial 
acetic acid. Thus 1,S-di-n-octadecylaminoanthraquinone 
was obtained by the reaction of the following formula: 

0 Cl ITIH C 181137 

Preparation of liquid developer: A liquid developer was 
. prepared by dispersing 0.2 g. of 1,5-di-n-octadecylamino 

anthraquinone in 1 liter of n-pentane by means of ultra 
sonic vibration. Dispersed particles of the so formed liquid 
developer were positively charged and adsorbed on a nega 
tive electrostatic latent image, producing a beautiful pink 
visible image (positive) of good ?xing property. The above 
dye was dispersed very easily and suitably, and the result 
ing liquid developer was of good dispersibility. 

EXAMPLE 2 

Synthesis: A reactor Was charged with 19 g. of l-amino 
2,4-dibromoanthraquinone, 28 g. of dodecylamine, 0.4 g. 
of copper acetate, 5 g. of potassium acetate and 40 g. of 
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' pyridine and the reaction was effected at an elevated tem 
iperature of 115-120" C. for 20 hours under stirring. The 
reaction product was dissolved in benzene and insoluble 
matters were separated, followed by distillation of benzene 
and recrystallization from glacial acetic acid. A blue solid 
of 1 - amino-2,4-di-n-dodecylaminoanthraquinone was ob 

tained by the reaction of the following formula‘: 

NH: 

Preparation of liquid developer: A liquid developer was 
prepared by dispersing 0.2 g. of 1-amino-2,4-di-n-dodecyl 
aminoanthraquinone in a mixed solvent of 100 ml. of 
xylene and 900 ml. of Isoper H (product of Esso Standard 
Petroleum Co.), which is an isoparat?n hydrocarbon, by 
conducting ultrasonic vibration for 5 minutes. The so 
formed liquid developer was adsorbed onto a negative elec 
trostatic latent image, producing a blue visible image (posi 
tive) of good ?xing property. 

EXAMPLE 3 

Synthesis: A reactor was charged with 10 g. of l-amino 
2,4 - dibromoanthraquinone, 15 g. of p-octadecyl-aniline, 
20 g. of pyridine, 0.2 g. of copper acetate and 2.5 g. of 
potassium acetate, and the reaction was effected at an 
elevated temperature of 115-120° C. for 24 hours under 
stirring. A blue solid of 1-amino-2-brorno—4-p-octadecyl 
anilinoanthraquinone was obtained by the reaction of the 
formula: ' 

NHz 

NHC12H25 
+ 2HBr 

| 
NBC 121125 

NH] 

Br 

(I? NH 
/\ B, 

+ HBr 

Y NH 
Preparation of liquid developer: A liquid developer was 

prepared by dispersing 0.2 g. of the so formed blue solid in 
1 liter of Isopar H (product of Escso Standard Petroleum 
Co.), which is an isopara?in hydrocarbon, by means of 
ultrasonic vibration. The particles in the developer were 

' negatively charged and reversed on a negative electrostatic 
65 

70 

75 

latent image, forming a blue visible image (negative). 

EXAMPLE 4 

Synthesis: A reactor was charged with 9.5 g. of 1 
amino-2,4-dibromo-anthraquinone, 1.5 g. of octadecyloxy 
aniline, 2.5 g. of potassium acetate, 0.2 g. of copper ace 
tate and 20 g. of pyridine, and the reaction was eifected 
at an elevated temperature of 115—120° C. for 24 hours. 
The reaction mixture was cooled and ?ltered, after which 
the recovered precipitate was washed with pyridine, alco 
hol and then with water, and dried to yield l-amino-Z 
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bromo : 4_-p-octadecyloxyanilinoanthraquinone.The reac 
, tionris expressed by thefDllOWiIlg iformula: . 

0 

O llIH-Q-O-Cmllu 
Preparation of liquid developer: A liquid developer was 

prepared by dispersing 0.2 g. of 1-amino-2-bromo-4-p 
octadecyloxyanilinoanthraquinone in 1 liter of Shellsol 71, 

NH; 

Br 
+ HBr 

> (product of Shell Petroleum Co.), which is an isopara?in 
vhydrocarbon, by means of ultrasonic vibration. Particles 
in the so formed liquid developer were negatively charged 
and reversed on a negative electrostatic latent image to 

'_ form a blue visible image (negative). 

EXAMPLE 5 

Synthesis: A mixture of 56 g. of 2-bromo-1-amino-p 
dodecylanilino-anthraquinone, 10 g. of caustic soda pow 
der and 700 g. of p-n-hexadecylphenol was heated at 170 
175° C. for 4 hours. Then, 2000 g. of a 5% aqueous solu 
tion of caustic soda were added thereto, and the resulting 

'- blue precipitate was recovered by ?ltration, washed su?i 
= ciently and dried to yield 1-amino-2-p-n-hexadecylphe 
noxy - 4-dodecylanilinoanthraquinone. The reaction is ex 
pressed by the following formula: 

0 NH: 

Br 

AEjOQaH. 
\E/ NEG-012E“ 

Preparation of liquid developer: A liquid developer was 
prepared by dispersing 0.2 g. of 1-amino-2-p-n-hexadecyl 
phenoxy-4-p-dodecylanilinoanthraquinone in a mixed sol 
vent of 100 ml. of toluene and 900 ml. of Isopar G (prod 

..uct of Esso Standard Petroleum Co.), which is an iso 
para?in hydrocarbon, by means of ultrasonic vibration. 
The so formed liquid developer was adsorbed onto a nega 
tive eletcrostatic latent image to form a blue visible image 
(positive). ' ‘ 

EXAMPLE 6 

Synthesis: A reactor was charged with 6.7 g. of chloro 
sulfonic acid, and 0.75 g. of copper phthalocyanine was 
added thereto gradually. The mixture was stirred for 30 
minutes and heated gradually to 130° C. The reaction 
was effected at this temperature for 2-3 hours. The re 
action mixture was cooled and gradually added to 500 ml. 

10 
,of a saturated aqueous solution of sodium chloride con 
taining ice, followed by ?ltration. The precipitate was 
washed with an aqueous solution of sodium chloride con 
taining ice at a temperature lower than 5° C. to yield 
phthalocyanine tetrasulfochloride. Then, 1 g. of the so 
formed phthalocyanine tetrasulfochloride was added to 

.' '4. g.‘ of octadecylamine molten at 70° C., followed by 
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addition of several drops of pyridine. The reaction was 
effected for about 1.5 hours under stirring. The reaction 
mixture was poured into warm water and, benzene was 
added thereto to extract the intended product in benzene. 
Benzene was removed from the extract by evaporation. 
The resulting product was puri?ed with glacial acetic acid 
to yield a blue solid of copper phthalocyanine tetra-N 
octadecylsulfonamide. 
The reaction of forming the above product is expressed 

by the following formula: 

SOzCl 

C1028 

+ 4011:: (CHDnNH: -—-' 

SOzNHCmHu 

‘Preparation of liquid developer: Two liquid developers 
were prepared by dispersing 0.5 g. of the so formed blue 
solid of copper phthalocyanine tetra-N-octadecylsulfon 
amide in a mixed solvent of 150 ml. of Solbesso 100 
(product of Esso Standard Petroleum Co.), which is an 
aromatic hydrocarbon and 850 ml. of Isopar H (product 
of Esso Standard Petroleum Co.), which is an isopara?in 
hydrocarbon, or in 1 liter of Whitesol (product of Kyodo 
Petroleum Co.), which is a petroleum hydrocarbon sol 
vent of an aromatic content of 16%, respectively, by 
means of ultrasonic vibration. Each of the so prepared 
liquid developers was reversed on a negative electrostatic 
latent image, forming a beautiful blue visible image (nega 
tive) of good ‘?xing property. 

EXAMPLE 7 

Example 6 was repeated by employing hexadecylamine 
instead of octadecylamine. A liquid developer similar to 
that obtained in Example v6 was obtained. 

EXAMPLE 8 

When Example 6 was repeated by using 1,2-hydroxy 
anthraquinone-3-sulfochloride instead of copper phthalo 
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cyanine, 1,2-hydroxyanthraquinone - 3 - octadecylsulfon 
amide was obtained by the following reaction: 

0 OH ‘ ' 0 OH 
ll ' ' ~> l l 

/\ OH 
+CHa(CH2)i1NH2 —> 

SOzCl 

. n 
0 O 

A liquid developer prepared from the above product 
was reversed on a negative electrostatic image, producing 
a distinct reddish purple visible image (negative). 

EXAMPLE 9 

A mixture of 4 g. of chrysoidine and 20 g. of chloro 
sulfonic acid was stirred at a temperature lower than 
20° C. for 2 hours and poured in ice water to salt out 
chrysoidine sulfochloride. Then 5 g. of chrysoidine sulfo 
chloride were reacted with 20 g. of stearyl amine molten 
at 70° C. The reaction product was extracted with ben~ 
zene and benzene was evaporated to yield the intended 
chrysoidine-N-stearylsulfonamide. A liquid developer was 
prepared by dispersing 0.1 g. of the resulting product in 
1 liter of Shellsol 71 (product of ‘Shell Petroleum Co.), 
which is an isopra?‘in hydrocarbon, by effecting ultrasonic 
vibration for 2 minutes. This liquid developer was ex 
cellent in dispersibility and gave a yellow visible negative 
image of good ?xing property. > 

For comparison, a liquid developer was prepared in 
the same manner as above by using 0.1 g. of chrysoidine 
powder. This comparative developer was very inferior in 
dispersibility and ?xing property and gave an indistinct 
yellowish brown image. 
The above reaction of forming chrysoidine-N-stearyl 

sulfonamide is expressed by the following formula: 

ITIHI 
@—N=N-@—NH2 + OHa(CHz)11NH, _--> 

S0201 S0101 
NH: 

_N=N- —NH, + H01 

s OzNHC “H31 5 OgNHC “H31 

EXAMPLE 10 

Synthesis: A reactor was charged with 3.4 g. 2-dodecyl 
amino-4-, é-dichloro-S-triazine, 2.6 g. of celliton blue and 
100 g. of nitro-benzene, and the reaction was effected at 
an elevated temperature of 130-135“ C. for 1 hour. The 
reaction mixture was allowed to cool overnight. The pre 
cipitated product was recovered by ?ltration, washed with 
acetone and dried to yield a blue substance. 
The above reaction is expressed by the following 

formula: I 

H”? t’ in" ' 
N 

01- / NH(CH2)11CH; A 
l + -> 

N N I 

Y I Y I 1 HgN O NH: 

N 

HzN—®—NH—/ ‘n-Nmonauort. 
o_< >=o N N 

H2N—©—NH2 Y 
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‘12 
Preparation of liquid developer: A blue-liquid devel 

oper was prepared by dispersing 0.1 g. ofythezso formed 

+1101 

blue substance in 1 liter of New Sol Delux (product of 
Nippon Petroleum Co.), which is a petroleum hydrocar 
bon solvent of an aromatic content of 8.2%, by means of 
ultrasonic vibration. This liquid developer was excellent 
in dispersibility and reversed on a negative electrostatic 
latent image to form a blue visible negative image of 
good ?xing property. ' ‘ ‘ ' 

EXAMPLE 11 ' 

Synthesis: A reactor was charged with a solution of 9.2 
g. of 2,4,6-trichloro-S-triazine in acetone, and a solution 
of 13.5 g. of octadecylamine in acetone was added there 
to while the temperature was being maintained at 0-5° .C. 
by cooling the reactor withv ice from the outside. Then, 
an aqueous solution of sodium carbonate ‘was gradually 
added and the reaction was e?ected at 0—5° C. for 3 
hours. The reaction mixture was allowed to ‘stand over 
night, and was poured into water. The resulting-precipitate 
was recovered by ?ltration. 4.2 got the so obtained 2 
octadecylamino-4,6-dichloro~S-triazine and 2.7 g. of celli 
ton blue were dissolved in o-dichlorobenzene,.and the re 
action was effected at 150° C. for 4 hours under stirring. 
The reaction mixture‘ was cooled and poured into petro 
leum ether, followed by ?ltration and washing with ace 
tone to yield a blue powder. 3.2 g. of the resulting blue 
powder were dissolved in 100 ml. of dioxane, and 0.4g. 
of monoethanolamine was added thereto. The reaction 
was e?ected at the boiling point under stirring. The re 
action mixture was added to water, and‘ the precipitate 
was recovered by ?ltration, washed with benzene and 
dissolved in acetone by heating. Insoluble matters ‘were 
separated and then the liquid was cooled. Theresulting 
precipitated blue particles were covered by ?ltration and 
dried. . ' - . 

The above reaction of forming blue particles is ex 
pressed by the following formula: 

N . - N 

(ll-f For ‘ \ Cl-f \ NHCmHu L] + CnHuNHn ——) 
N N N 

Y - \t.’ 

l NHCmHzh HzNCzHrOH 
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Preparation of liquid developer: A blue liquid devel 

oper of an excellent dispersibility was prepared by dis- I 
persing'0.2v g. of the so formed b'lue'particles in a mixed 
solvent of 200 ml. of-benzene andof Isopar H (product > 
of Esso Standard Petroleum C0., which is an isoparaf?n 
hydrocarbon, by means of ultrasonic vibration. This 
liquid developer was reversed on a negative-electrostatic . 
latent image, producing a blue visible negative image of 
good ?xing property. ' " f 

EXAMPLE 12 

Synthesis: A reactor was charged with 1.4 g. of 2,4,6 
trichloro-S-triazine dissolved in 50 ml. of acetone, and 2 
g. of celliton blue weredissolved therein while the reactor 
was being cooled from the outside with ice. The reaction 
was elfecte‘d at 0-5,°. C. for 5 hours. Then a solution of 
0.4 g. of sodium carbonate in 10 ml. of water was added, 
and the reaction was carried out for 2 hours. The reac 
tion mixture was poured in water, and the precipitate was 
recovered by'?lt'ration and washed'with acetone to yield . 
a blue sub/stance. A reactor wasl'vcharged with 2 g. of the 
so formed blue substance, 26 g. of stearyl-amine and 100 
ml‘. of o-dichlorobenz'ene, andl'the reaction was effected 
at a temperature of 140° C. for 4'hours to obtain a 
faintly blue substance. . f , k 

The reaction of forming‘ the’above blue product is ex 
pressed by the following formula: ‘ 

Preparation of liquid developer.‘ A liquid developer 
was ‘prepared by dispersing 0.2 g. of the so formed blue 
substance in a mixed solvent orzoo ml. of toluene and 
800 ml. of Isoper G (product of Esso Standard Petroleum 
C0., which is an isopara?in 'hydrocarbon,,by means of 
ultrasonic vibration. This liquidudeveloper was‘ very excel 
lent in dispersibility, and particles of the developer‘were 
adsorbed onto'a negative electrostatic latent image, form 
ing a beautiful blue visible ‘image (positive). 

EXAMPLE ' 13 

Synthesis: A reactor was charged with 30 g. of stearyl 
chloride, 15 g. of anhydrous aluminum chloride and 100 
g. of dried carbon tetrachloride, and 5 g. of phthalocyanine 
blue were added thereto at an elevated temperature of 
30-35“ C,p_under stirring. The reaction was effected at this 
temperature for_.4 hoursgu-nder stirring. The reaction mix 
ture wasxpoured in water to decompose aluminum chlo 
ride. Then the mixture was washed several times with wa 
ter and poured into acetone. The resulting precipitate was 
recovered by ?ltration, washed with warm ethanol and 
dried to obtain a blue product of tetra-octadecanoyl 
phthalocyanine. . 
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1.4 
The reaction of forming the above blue product is ex 

pressed by the following formula: 

.4, L .. .@ W1) 

Harcno 0 

000111135 

Preparation of liquid developer: A liquid developer was 
prepared by dispersing 0.2 g. of the blue product in a mix 
ture of 300 ml. of xylene and 700 ml. of Isopar G (prod 
uct of'Esso Standard Petroleum Co.), which is an iso 
paraf?n hydrocarbon solvent by elfecting ultrasonic vi 
bration for 5 minutes. The liquid developer has superior 
particle dispersibility, image distinctiveness and image 
?xing property than the liquid developer prepared with 
out addition of xylene, which is an aromatic solvent. Par 
ticles in the above developer Iwere adsorbed onto a nega 
tive electrostatic latent image, forming a beautiful blue 
visible image (positive). , 

EXAMPLE 14 

Synthesis: 41 g. of metanilic octadecanoylamide pre 
pared by reducing the reaction product of .l-nitrob'enzen'e 
3-sulfonamide and stearylchloride was dissolved in glacial 
acetic acid and diazotized with 25 g. of 30% hydrochloric 
acid and 7 g. of nitrous acid. The diazotized liquid was 
added to a liquid containing 1-(2',5'-dichloro-4’-sulfo 
nium)-3-methyl-5-pyrazolone and a suitable amount of 
caustic soda. The precipitating dye was recovered by ?l 
tration, washed and dried to yield the intended product. 
The reaction of forming the above product is expressed 

by the following formula: 

. .. ' 

~S OZNHZ + ' 01711350 0 Cl 

N03 
| 

. reduction 

— S QZNHI‘C O 171155’ 

diazotizlng 
-———> 
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N 

#1101 N/ on 

—S OzNHC O C17H35 

S Call 

01 

01 

| 
N 

/ \oH somncocnuu 

Preparation of liquid developer: A liquid developer was 
prepared by dispersing 0.2 g. of the product in 1 liter of 
Whitesol (product of Kyodo Petroleum Co.), which is a 
petroleum hydrocarbon solvent of an aromatic content of 
16%, by means of ultrasonic vibration. The particles of 
the liquid developer were adsorbed onto a negative elec 
trostatic latent image, producing a beatutiful yellow visi 
ble image (positive). 

EXAMPLE 15 
Synthesis: 34.3 g. of octadecylaniline, 250 g. of 36% 

hydrochloric acid and 300 g. of water were mixed together 
at 50° C. After the mixture was cooled to 5° C., the di 
azotization was effected with 10% nitrous acid, followed 
by coupling with H acid to obtain an intended blue dye. 
The reaction of forming the blue dye is expressed by 

the following formula: 
diazotizing 

OH NH: 
I 

§ + man-Q-wm. _» 
Hots V-sonar 

Preparation of liquid developer: A liquid developer 
was prepared by dispersing 0.2 g. of the above blue dye 
in 1 liter of Whitesol (product of Kyodo Petroleum Co.), 
which is a petroleum hydrocarbon solvent of an aromatic 
content of 16%, by means of ultrasonic vibration. Parti 
cles dispersed in the liquid developer were adsorbed onto 
a negative electrostatic latent image, forming a blue 
visible image (positive). . 

EXAMPLE 16 
Example 15 was repeated by employing l-phenyl-3 

methyl-S-pyrazolone instead of H acid. The resulting 
liquid developer gave a yellow visible image (positive). 

EXAMPLE 17 
Synthesis: To a solution of 100 g. of 1,4-diamino-2 

mercaptoanthraquinone in 1000 g. of alcohol 120 g. of 
hexadecyl were added. In a reactor equipped with a re 
?uxing cooling tube, the reaction was effected at the 
boiling point under stirring for 2 hours. The reaction mix 
ture was cooled, and the precipitate was recovered by 
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?ltration, washed with alcohol and'dried to obtain a waxy 
product. 1 r .. t 

The reaction of forming the above waxy» product is 
expressed by the following formula: 

0 NH: ' ' 
| .' ,. i‘ 

A SH 7 . 

+ CieHsaBr —-—+ 

l I ' I - 

0 NH: I 

O" NH: 

Preparation of liquid developer: A liquid developer 
was prepared by dispersing 0.2 g. of the so formed waxy 
product in New Sol Delux (product of Nippon ‘Nippon 
Petroleum 00.), which is ' a petroleum hydrocarbon 
solvent of an aromatic‘ content of 8.2%, by means of 
ultrasonic vibration. Particles dispersed in the liquid de 
veloper were adsorbedronto a negative electrostatic latent 
image, producing a violet visible image (positive). 

EXAMPLE 18 

Synthesis: 10 g. of stearyl chloride and 7 g. of anhy 
drous aluminum chloride were dissolved in 50 g. of dried 
carbon tetrachloride, and 5 g. of Acid Fast Black BR 
(C.I. Acid Black 31; 17580)v were‘addedto the solution 
under stirring while maintaining the temperature of the 
solution at 10-15" C. The reaction was effected‘ at this 
temperature under stirring for 3_hours. The reaction 
product was poured into ice‘water and'neutralized with 
potassium hydroxide, followed by, removal of carbon 
tetrachloride by steam. distillation,jwashing with aqueous 
potassium hydroxide and drying toform octadecanoyl 
Acid Fast Black BR.I Separately, 10 g. of ,zinc powder 
were added to a solution of 1 g. of mercuric chloride in 
20 ml. of water and the mixture was shaken for- 1.5 hours. 
The supernatant liquid was removed by idecantation and 
the residue‘was washed'su?‘iciently with water to obtain 
amalgamated zinc. A'three-neck equipped with a re?ux 
ing cooling tube and a stirrer wascharged with 7 g. of the 
so formed amalgamated zinc, and ‘then -10 ml. of water 
and 7 ml. of concentrated sulfuric acid were added there 
to. Finally, a solution ‘of, 5g. of ‘octadecanoyl Acid Fast 
Black BR dispersed in 10 ml. of alcohol was added to 
the ?ask. The reaction was effected for 10 hours under 
vigorous agitation at the boiling point of the system. 
Octadecyl Acid Fast Black ‘BR was ‘obtained. _ 
The above reaction ‘of forming Octadecyl Acid Fast 

Black BR is expressed by the following formula: \ 

$001711” 
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(CH2)11CHs 

7 NH 
00H; 

I HO§ > 
Preparation of liquid developer: A liquid developer 

was prepared by dispersing 0.2 g. of the so formed dye 
in 1 liter of Whitesol (product of Kyodo Petroleum Co.,), 
which is a petroleum hydrocarbon solvent of an aromatic 
content of 16%, by means of ultrasonic vibration. Parti 
cles of the liquid developer were adsorbed on a negative 
electrostatic latent image, forming a black visible image 
(positive). The liquid developer was excellent in dispersi 
bility and image-?xing property. 

EXAMPLE 19 

A liquid developer prepared by adding 0.2 g. of Car 
bolan Crimson BS (acidic azo dye, product of Imperial 
Chemical Industries, .Ltd., C.I. 18073) of the formula 

7 H0 NHC OCH; 

CHa (CH2) nGN=N 
N 

to 1 liter of Isopar G (product of Esso Standard Petro 
leum Co.), which is an isoparaf?n hydrocarbon and sub 
jecting the mixture to ultrasonic vibration for 5 minutes 
was compared with a liquid developer prepared by add 
ing 0.2 g. of the same dye to a mixed solvent of 200 ml. 
of toluene and 800 ml. of Isopar G and subjecting the 
mixture to ultrasonic vibration for 5 minutes. The latter 
liquid developer was superior to the former with respect 
to image-distinctiveness, image-?xing property and par 
ticle dispersibility. Particles of the latter liquid developer 
were adsorbed on a negative electrostatic latent image, 
producing a beautiful red visible positive image of high 

-—SOINB 

resolubility. 
EXAMPLE 20 

0.2 g. of a barium lake pigment of the formula 

H0 NHCOCH; 

7 custom) 11—O—N=N 
133/2038 —SOgBa/2 

prepared from Carbolan Crimson BS used in Example 
19 was added to 200 ml. of benzene and dispersed therein 
by effecting ultrasonic vibration for 5 minutes. The re 
sulting concentrated liquor was diluted with 800 ml. of 
Isopar H (product of Esso Standard Petroleum Co.), 
which is an'isopara?in hydrocarbon, to form a dispersion. 
Particlesof the lake pigment were adsorbed on an electro 
static latent image, producing a red visible positive image 
of high resolubility and good water resistance with little 
edge effect. ' 

- EXAMPLE 21 

0.2 g. of Carbolan Yellow 3 ‘GS of the formula 

' o1 

I 
CH3 
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(yellow; acidic azo dye, product of Imperial Chemical 
Industries Ltd., CI. 18961) was added to 1 liter of 
Shellsol 71 (product of Shell Petroleum Co.), which is 
an isopara?in hydrocarbon, and the mixture was subjected 
to ultrasonic vibration for 5 minutes to form a liquid 
developer consisting of a dispersion of the dye into the 
hydrocarbon medium. Separately, another liquid de 
veloper was prepared by adding the same dye to a mixed 
solvent of 150 ml. of Solvesso 100 (product of Esso 
Standard Petroleum Co., aromatic solvent) and 850 ml. 
of Shellsol 71 and dispersing the dye in the mixed solvent 
by conducting ultrasonic vibration for 5 minutes. When 
both liquid developers were compared, it was found that 
the latter was superior to the former in image distinctive 
ness, ?xing property and particle dispersibility. 

‘Dye particles of the latter liquid developer were ad~ 
sorbed on a negatively charged electrostatic latent image, 
forming a rbeautiful yellow positive visible image of 
high resolubility. 

EXAMPLE 22 

Synthesis: 10 g. of a reaction product of l-amino-Z 
bromo~4-p-dodecylanilino-anthraquinone and p-n-hexa 
decyl phenol were charged with 10 g. of 100% sulfuric 
acid into a three neck ?ask equipped with a thermometer 
and a stirrer. The reaction was effected at 80° C., and 
when the reaction mixture was soluble in water, a small 
amount of fuming sulfuric acid was added thereto, fol 
lowing which the system was added to water, salted out 
and ?ltered. The ?ltered matter was dissolved again in 
hot water, and an aqueous solution of barium chloride 
was added thereto at 50° C. under agitation, and the 
reaction was performed for 1 hour. The resulting precipi 
tated was separated by ?ltration and dried to yield a 
product of the following formula 

O 17TH: 
0 

Preparation of liquid developer: A liquid developer was 
prepared by dispersing 0.2 g. of the above synthesized 
product into a mixed solvent of 200 ml. of toluene and 
800 ml. of Shellsol 71 (isoparaf?n hydrocarbon, product 
of Shell Petroleum Co.) by means of ultrasonic vibra 
tion. From this liquid developer a print of a blue visible 
image of clear contrast was obtained. 

EXAMPLE 23 

Synthesis: In a three-neck ?ask equipped with a ther~ 
mometer and a stirrer, 10 g. of 1-amino-4-bromoanthra 
quinone-Z-sulfonic acid and 15 g. of p-dodecylaniline 
were mixed in 20 g. of pyridine. Then, 0.2 g. of copper 
acetate and 2.5 g. of potassium acetate were added there 
to. The reaction was effected in a mantle heater main 
tained at 115-1200 C. for 24 hours under agitation. At 
the end of the reaction, the reaction mixture was poured 
into water and dissolved therein ‘by heating. Insoluble. 
matters were separated by ?ltration, and the blue ?ltrate 
was admixed with an aqueous solution of calcium chloride 
to lake the dye. The precipitating lake was recovered by 
?ltration, washed with water and dried to yield a blue 
solid. 
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The above reaction is expressed by the 
formula: 

following 

0 NH: 

NH: 

Preparation of liquid developer: A liquid developer 
was prepared by dispersing 0.2 g. of the so formed blue 
solid into a mixed solvent of 300 ml. of toluene and 700 
ml. of Isopar H (isopara?in hydrocarbon, product of 
Esso Standard Petroleum Co.) by means of ultrasonic 
vibration. The particles dispersed in the liquid developer 
were absorbed onto a negative electrostatic latent image, 
producing a print of a blue visible image (positive). 

EXAMPLE 24 

Synthesis: 20 g. of 1,5-dichloroanthraquinone were 
added to 30 g. of fuming sulfuric acid (80;, con 
tent=40%), followed by agitation for 1 hour. Then, 10 
g. of fuming sulfuric acid (S03 content=60%) were 
added to the mixture within a period of time of 10 min 
utes and agitation was effected at 120° C. for 4 hours. 
Thereafter, the temperature of the mixture was lowered 
below 10° C. and it was poured into 200 cc. of water 
and 100 g. of ice, followed by removal of the unreacted 
anthraquinone by ?ltration. To the remaining transpar 
ent liquor 7 g. of potassium chloride were added to per 
form the salting out, followed by ?ltration and water 
Washing to yield a potassium salt of 1,5-dichloroanthra 
quinone-4,8-disu1fonic acid. 
2 g. of the so obtained potassium salt of 1,5-dichloro 

anthraquinone-4,8-disulfonic acid were charged together 
with 33 g. of stearyl-amine, 1.3 g. of sodium acetate, 0.3 
g. of copper acetate and 3.2 g. of pyridine into a three 
neck ?ask equipped with a thermometer and a stirrer, and 
the reaction was effected for 15 hours under agitation in 
a mantle heater maintained at 80° C. At the end of the 
reaction, the reaction mixture was poured into water and 
insoluble matters were separated by ?ltration. The laking 
of the resulting dye was effected by addition of an aque 
ous solution of barium chloride and the precipitating red 
product was recovered by ?ltration, washed with water 
and dried. 
The above ‘reaction is expressed by the following for 

mula: 

(i) 01 NaOzS (I) C1 

A 30 A 
3 CmHavNHa 

\/ + BaClz 

Y I I l 1 O SOaNa 
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133.035 (II) NHCmHW 

" 11,70,811}: S03Ba/2 

Preparation of liquid developer: A liquid developer was 
prepared by dispersing‘ 0.2 g. of the so,formed lake into 
a mixed solvent of 200 ml. of xylene and 800 ml. of 
Isopar H (isoparaf?n hydrocarbon, product of Esso 
Standard Petroleum Co.) by means of ultrasonic vibra 
tion. The resulting liquid developer was excellent in dis 
persibility of particles and the particles were absorbed 
onto a negative electrostatic latent image, forming a beau 
tiful pink visible image (positive) of good ?xing property. 

EXAMPLE 25 

Synthesis: An aqueous solution. of a violet dye pre 
pared by coupling a diazotized product of octadecylani 
line with H acid in an alkaline medium was heated at 
50° C., and an aqueous solution of potassium chloride 
was added thereto under agitation. The mixture was 
stirred for 1 hour at 50° C., following which the result~ 
ing precipitate was recovered by ?ltration, washed with 
water and dried to yield a red product of the following 
formula: 

HO NH: 

08/2035 SOJCB/Z 

Preparation of liquid developer: A liquid developer was 
prepared by dispersing 0.2 g. of the so formed red prod 
uct into a mixed solvent of 150 ml. of Solvesso 100 (aro 
matic hydrocarbon solvent, product of Esso Standard 
Petroleum Co.) and 850 ml. of Shellsol 72 (isopara?in 
hydrocarbon, product of Shell Petroleum Co.) by op 
erating a homogenizing mixer for 10 minutes. The par-. 
ticles dispersed in the so formed liquid developer were 
absorbed onto a negative electrostatic latent image, form~ 
ing a distinct red visible image (positive). 
What we claim is: 
l. A liquid developer for electrophotography which 

consists essentially of ‘a dispersion of an uncoated acidic 
azo dye or pigment in an electrically insulating hydro 
carbon liquid, said azo dye or pigment having the for 
mula ' 

wherein A and A’ each represent a benzene, naphthalene 
or pyrazolone ring which may be substituted by a halo 
gen atom; a hydroxyl group; an amino group; a nitro 
group; $03M wherein M is hydrogen, an alkali metal 
or an alkaline earth metal; an alkyl or alkoxy group 
having 1 to 4 carbon atoms; or a phenyl group which may 
be substituted by a nitrogen atom, a hydroxyl group, an 
amino group, a nitro group of .SO3M wherein M is as 
de?nedabove; R1 and R2 each represent an alkyl group 
of 8 to 24 carbon atoms; n is 0 or 1; and Y is an arylene 
group which may be substituted by an alkyl or alkoxy 
group of l to v4 carbon atoms; the liquid developer con— 
taining 0.05'to 5 grams of said dye or pigment per liter 
of said liquid developer. I ’ 

2. The liquid developer of claim 1 wherein said liquid 
hydrocarbon is a liquid aliphatic hydrocarbon containing 
5 to 30% by volume of an aromatic hydrocarbon. 
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3. The liquid developer of claim 1, wherein said azo 
dye is 

NHg NH: 

0121125 CizH25 

OaNa SOaNa 

4. The liquid developer of claim 1, wherein said azo 
dye is 

OH GHQO OCH; (‘HI 

C1aHa1 \) CIBHIH 

éoaNa _ S03 

5. The liquid developer of claim 1, wherein said azo 
dye is 

OH SOQNB CHQO OCHa 022B“ 

SQONB. 

' NH: 011 

6. The liquid developer of claim 1, wherein said azo 9. The liquid developer of claim 1, wherein said azo 
dye is: dye is 

01 

NH: OH 40 
H? C——N— —SOaNa 

\ ¢ 1 
Hols son; 0 

AH, 
10. The liquid developer of claim 1, wherein said azo 

dye is 

7. The liquid developer of claim 1, wherein said azo OH NH’ 

dye is _ 50 CraHgi-®—N=N 

0H NHCOCH; (Ia/203s v S0aCa/2 
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