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ABSTRACT OF THE DESICLOSURE 

A copolymerized styrene-acrolein resin is reacted with 
an aromatic amine or hydrazine to give a photoconduc 
tive material. - 

This invention relates to organic photoconductive mate 
rials useful in applications requiring photoconductors such 
as photoplastic recording. More particularly, this inven 
tion relates to photoconductive materials comprising a 
polyal-dehyde resin modi?ed by the addition of aromatic 
amines or hydrazines. 
The recording of information on a deformable photo 

conductive medium in the form of minute light-modify 
ing deformations is known. By one such method of in 
formation storage, the deformations are formed on the 
storage medium .by ?rst charging the surface to a uniform 
potential, then exposing to electromagnetic radiation and 
finally making the effect of the radiation visible by heat 
softening the deformable storage medium. Exposure to 
electromagnetic radiation produces a latent electrostatic 
image. On softening the storage medium, the electro 
static forces cause the formation of physical deforma 
tions which correspond to the charge pattern of the latent 
image. Upon cooling the medium, the deformations be 
come permanently ?xed on the surface of the recording 
medium and are thereby permanently stored unless erased 
by reheating. The information stored in the form of these 
deformations is retrieved by projecting a beam of light 
through the medium. The projecting light is diffracted or 
refracted by the deformations to produce a spatial light 
image corresponding to the original image. 
The information storage medium ‘as known may com 

prise a multilayer laminate, one of the layers comprising 
a photoconductive material. The laminate may be pre 
pared in the form of any suitable con?guration such as, 
for example, a tape, disc, or sheet. The recording layer 
of the laminate may be prepared from a solid thermoplas 
tic polymer or a mixture of such polymers Which are 
deformable by the application of heat. 

Organic photoconductors usually do not have desirable 
mechanical and ?lm-forming properties; hence, it is the 
general practice to dissolve or disperse these photoconduc 
tors in an inert polymeric media such as polystyrene and 
polyvinyl chloride. The mixtures of inert media and photo 
conductors have considerable drawbacks in practical ap 
plications including lack of homogeneity, because of the 
incompatibility of the components, and di?iculty of pre 
paring thin films due to the solubility di?erences of the 
components. Further, there maybe a decrease of photo 
conductor concentration during storage or use due to 
photoconductor volatility. These disadvantages are elim 
inated by the use of photoconductor compositions made in 
accordance with my invention. Such photoconductors are 
characterized ‘by their homogeneity, stability, and ?lm 
forming ability. 

It is, therefore, one object of my invention to pro 
vide a stable photoconductive material. 

It is a further object of my invention to provide a 
homogeneous photoconductive material. 

It is a further object of my invention to provide a 
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photoconductive material that has excellent ?lm-forming 
properties. 

Brie?y, this invention relates to the chemical 
tion of a copolymerized styrene-acrolein resin, common 

5 ly known as a polyaldehyde, by co-reacting the resin 
with aromatic amines or hydrazines to give a photo~ 
conductive material having unexpected properties. 
Those parts of my invention which are considered to 

be new are set forth in detail in the claims appended 
hereto. The invention, however, may “be ‘better understood 
and further objects and advantages thereof appreciated 
from a consideration of the following description. 
The polyaldehyde resins are known in the art. While 

others may be used, the polyaldehyde resin used in the 
examples given in this application comprise a photoelec 
trically inert copolymer of styrene and acroleln having 
the following formula: 

modi?ca 
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Formula I 

20 —I:CH2(IJHEGH2CH_I— (‘1H 
H 
0 at 

25 n 

The properties of the styrene-acrolein copolymer are 
listed as follows: 

TABLE I 

30 General description _____ __ Clear, light yellow, brittle 
solid. 

Molecular weight ____ _'___. 1100. 
Softening point (Durran’s) _ 109°. 
Carbonyl value _________ _. 0.45 eq./ 100 g.; 4.9 carbon 

35 yl groups per mole. 

Elemental analysis of the material gave 83.7% carbon 
and 8.3% hydrogen, leaving 8.0% for oxygen by differ 
ence. According to this analysis, values for it and m are 
about 1.5 and 1, respectively, so that the resin contains 
0.47 equivalent of carbonyl per 100 g. 

In carrying out my invention the copolymer above re 
ferred to was allowed to react with a number of aromatic 
amines and hydrazines. The reaction took place between 
the carbonyl group of the resin and amino group of the 
co-reactant to give Schitf base linkages With the amines 
and the hydrazones with the hydrazines. 
Formula II below is illustrative of a structure when 

the reacting amine is N,N-dimethyl-p-phenylenediamine. 
If less than a stoichiometric amount of amine is used or 
if the reaction is incomplete the resulting product would 
contain some unreacted acrolein residues. 
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Formula II 

CHzCIJHJlCHMCH 
H CH3 0 

ll / 

CH3 Ill. 
60 n 

Formula Ill below is illustrative of the structures of 
the reactants when the reacting hydrazine is 2,4-dinitro 
phenylhydrazine. 

Formula III 65 

¥EoHlonIoHloH_ 
?n 
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As previously stated, the polyaldehyde resin is reacted 

with aromatic amines and hydrazines. The amino deriva 
tives correspond to the general formula 

lTIHa 
R11 

where R’ is hydrogen, alkyl, alkoxy, alkylamine, nitro, 
phenylazo, hydroxy, acyl, aldehydo, halogen, cyano, 
phenylamino, heterocyclic residue and 2,4-dinitrophenyl 
amino and R" may be any of these substituents or identi 
cal to R’. 

V The polyaldehyde resin may also be co-reacted with 
hydrazine derivatives which correspond to the general 
formula 

NHNH2 

R! 

where R’ is hydrogen, alkyl, alkoxy, akylarnine, nitro, 
phenylazo, hydroxy, acyl, aldehydo, halogen, eyano, 
phenylamino, heterocyclic residue, 2,4 - dinitrophenyl 
amino and R” may be any of these substituents or identi 
cal to R’. 
The following speci?c examples are given to illustrate 

the various advantages of the present invention and are 
not to be taken as limiting in any way. All parts are by 
weight. 

Example 1 

A mixture consisting of 7.5 g. of copolymer of styrene 
and acrolein, 4 g. of N,N-dimethyl-p-phenylenediamine, 
and 50 ml. of toluene was heated at re?ux for 5 hours. 
The solution was cooled and added dropwise with stirring 
to 400 ml. of methanol to give 8 g. of a tan-colored pre 
cipitate of a copolymer of styrene and acrolein deriva 
tized with N,N-dimethyl-p-phenylenediamine. The melt 
ing point of the product was 168-170° C. The analysis 
was: 84.2% C, 8.5% H, and 7.1% N. Since the per 
centage of these elements adds to 99.8%, it is inferred 
that essentially all the carbonyl groups originally present 
have been converted. 

Example 2 

A mixture comprising 7.5 g. of a copolymer of styrene 
and acrolein, 6 g. of 2,4-dinitrophenylhydrazine and 5-0 
ml. of toluene was re?uxed for 2.5 hours to give a product 
which separated as an oil from the reaction solvent. The 
solvent was decanted, the resinous residue was dissolved 
in 50 ml. of tetrahydrofuran, and the solution was added 
dropwise with stirring to 400 ml. of methanol to give 9 
g. of a yellow-colored copolymer of styrene and acrolein 
derivatized with 2,4-dinitrophenylhydrazine having a 
melting range of 178—195° C. The analysis was 66.6% C, ‘ 
5.6% H, and 12.9% N. The percentage of oxygen was 
14.9 by difference. Since the ratio of nitrogen to oxygen 
atoms in the product can be shown to be one, it is in 
ferred that all the carbonyl groups in the starting ma 
terial were derivatized. 

Example 3 

Using the general method described in Example 1, 
there was prepared a copolymer of styrene and acrolein 
derivatized with p-phenylazoaniline, having a melting 
point of l63-164° C. and containing 83.0% C, 7.5% H, 
and 4.8% N. 1 

Example 4 

By the general method described in ‘Example 2 there 
was prepared a copolymer of styrene and acrolein de 
rivatized with p-nitroaniline having a melting point of 
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187-192" C. and having an analysis of 77.3% C, 7.1% 
H, and 5.8% N. ‘_ 

Example 5 
By the general method of Example 2 there was pre 

pared a copolymer of styrene and acrolein derivatized 
with 2,4-dinitro-4'-aminodiphenylamine having a melting 
point of 158-170° C. and having an analysis of 74.2% 
C, 6.3% H, and 8.7% N. 

Example 6 
Using the general method described in Example 2 there 

was prepared a copolymer of styrene and acrolein de 
rivatized with 4-methoxy-2-nitroaniline having an analy 
sis of 82.7% C, 8.3% H, and 0.59% N. 
A typical application of the above composition is as 

follows. A benzene solution was prepared comprising 
20% of the copolymer of styrene and acrolein derivatized 
with p-phenylazoaniline of melting point of 160~165° 
C., 55% of polystyrene, and 25% of a polystyrene, 
plasticizer. The solution was used for casting a thin ?lm 
on a glass slide coated with a thin, electrically-conducting 
layer of tin oxide. The polymeric ?lm was given an 
electrostatic charge in the dark by means of corona dis 
charge. An ultra-violet image was projected into the 
charged ?lm layer and the ?lm was quickly heated to 
the ?ow point. There was obtained an image on the 
?lm in the form of ripplesor grooves which corresponded 
to the projected image. The ripples could be removed and 
the ?lm restored to its original conditions by re-melting 
the polymeric ?lm. 
As many widely different embodiments of this inven 

tion may be made without departing from the spirit and 
scope thereof, it is to be understood that this invention 
is not limited to the speci?c embodiments thereof except 
as de?ned in the appended claims. 
What I claim, as new and desire to secure by Letters 

Patent of the United States is: 
1. A photoconductive thermoplastic material consisting 

essentially of the reaction product of a styrene-acrolein 
resin and a compound having the formula 

R! 

where R’ is hydrogen, alkyl, alkoxy, alkylamine, nitro, 
phenylazo, hydroxy, acyl, aldehydo, halogen, cyano, 
phenylamino, heterocyclic residue, 2,4-dinitrophenyl 
amino, and R" is selected from the same group as R’. 

2. A photoconductive thermoplastic material consist 
ing essentially of the reaction product of a styrene-acro 
lein resin and N,-N-dirnethylparaphenylenediamine. 

3. A photoconductive thermoplastic material consisting 
essentially of the reaction product of a styrene-acrolein 
resin and paraphenylazoaniline. 

4. A photoconductive thermoplastic material consisting 
- essentially of the reaction product of a styrene-acrolein 
resin and paranitroaniline. 

5. A photoconductive thermoplastic material consist 
ing essentially of the reaction product of a styrene-acrolein 
resin and 2,4-dinitro-4'-aminodiphenylamine. 

6. A photoconductive thermoplastic material consisting 
essentially of the reaction product of a styrene-acrolein 
resin and 2-methoxy-2-nitroaniline. 

7. A photoconductive thermoplastic material consisting 
essentially of the reaction product of a styrene-acrolein 
resin and a compound having the formula 

ITIHNH: 
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Where R’ is hydrogen, alkyl, alkoxy, alkylamine, nitro, References Cited 
phenylazo, hydroxy, acyl, aldehydo, halogen, cyano, UNITED STATES PATENTS 
phenylamino, heterocyclic residue, 2,4-dinitrophenyl- _ 
amino, and R" is selected from the same group as R’. 3,163,531 12/1964 Schlesmger ------ -- 250.725 

8. A photoconductive thermoplastic material consisting 5 . _ . 
essentially of the reaction product of a styrene-acrolein WILLIAM H‘ SHORT’ Prlma'y Exammer' 
resin and 2,4—dinitrophenylhydrazine. E. M. WOODBERRY, Assistant Examiner. 


