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This application relates to the recovery of an 
organic acid ester of cellulose, which has been 
used as the base for photographic film, from film 
Scrap by means of an organic leaching liquid con 
taining a Small amount of a Wetting agent. 

Photographic film is composed of a photo 
sensitive gelatin emulsion supported by a re-en 
forcing layer commonly referred to as the film 
base. Ordinarily the film base essentially con 
sists of an organic acid ester of cellulose. A film 
base is usually overcoated or supported with a 
layer of material to promote the adhesion of a 
photo-Sensitive emulsion thereto. Also, color or 
tinting is employed to prevent halation. When 
photographic film is scrapped, it is desirable to i 
recover the organic acid ester of cellulose which 
is used as the base of the film. To do this re 
quires the removal of the photo-sensitive emul 
sion and of the Subbing layer and the coloring 
matter which is employed therewith. The pres 
ent invention relates to the recovery of scrap 
film to which dye or color had been applied to 
prevent halation. The use of a combination of 
bleaching and washing has been suggested to 
remove the color from film; however, by this . 
process impurities may be introduced into the cel 
lulose ester or the bleaching agent may deleteri 
ously affect the organic acid ester of cellulose. 
The use of leaching solvents for the removal of 
Subbing layerS h;as been Suggested and Sonne of 
the tinting material is removed thereby. By this 
treatment, the removal of color is far from com 
pleted, so that up to the time of our invention, 
Subsequent bleaching has been necessary. 
One object of our invention is to provide a 

method for recovering cellulose esters from film 
scrap in which the color and/or the subbing lay 
ers may be completely removed in one opera 
tion. Another object of our invention is to pro 
vide a method for film scrap recovery requir 
ing less time and a leSS number of changes of 
leaching liquid than have been necessary here 
tofore. Another object of our invention is to 
provide a process in which less Solvent is neces 
sary to accomplish a Satisfactory leaching than 
has been previously necessary. 
We have found that, if the film Scrap, after 

the emulsion has been removed therefrom, is 
treated with a leaching liquid, which Will dis 
Solve the Suboing layers and renowe the color 
but which will not deleteriously affect the film 
base, containing a small amount of Wetting 
agent, the resulting product is free of color so 
that a subsequent bleaching treatment is un 
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ing a wetting agent, which is soluble in the leach 
ing Solvent, the leaching solvent is much more 
effective to accomplish the desired purpose, as 
evidenced by the decreased number of changes 
of Solvent which are necessary and by the less 
ening of the time required to complete the 
leaching operation. By employing a Wetting 
agent with the leaching Solvent, a film scrap 
can be satisfactorily leached in as little as five 
minutes, although a longer time is preferred. 
Only a Small amount of Wetting agent need 

be employed in the leaching solvent, although 
the presence of large amounts is not objection 
able. As little as .025% of wetting agent has 
been employed and resulted in a satisfactory 
product; Smaller amounts can be used, such as 
.016%, however, With too small an amount of 
Wetting agent, the results are not as satisfactory. 
If .016% wetting agent is incorporated in the 
leaching solvent, a satisfactory product is ob 
tained. Whereas, the film scrap, treated in ac 
Cordance with our invention with only one leach 
ing Operation, comes out nearly colorless and 
has a clean shiny surface when dried, the same 
material, which is treated in like manner in the 
absence of a wetting agent, exhibits appreciable 
Coloration and upon drying has an opaque sur 
face. 
To prepare the film scrap for treatment in 

accordance with our invention, the photographic 
gelatin emulsion is ordinarily removed, such as 
by treating With hot water. After this treat 
ment, the film Scrap is subjected to the leach 
ing treatment in which a small amount of wet 
ting agent is present. It is preferred that the 
film scrap be first dried after the removal of the 
emulsion layer, as the amount of moisture pres 
ent in the leaching solvent is thereby kept low. 
After the film scrap has been agitated in the 
leaching Solvent containing a small amount of 
wetting agent, the scrap is separated from the 
liquid and, if the leaching liquid is Water mis 
cible, it may be washed with water and dried. 
Often in the Washing with water, coasiderable 
foaming occurs. In that case it is preferred that 
the film Scrap be given a washing with leaching 
Solvent alone Subsequent to the treatment with 
leaching Solvent and wetting agent and prior to 
the Washing with water. In this way the foam 
ing in the Water is prevented. In this procedure 
the leaching Solvent employed for the second 
Washing can, after use, be mixed with a small 
amount of Wetting agent and be employed for 
the first treatment of another batch of film 

necessary. We have found that, by incorporat-55 Scrap. This second leaching solvent may be used 
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until its effectiveness for preventing foaming is 
destroyed. Whereupon it may be either used for 
the first leaching or, separated from the impuri 
ties therein and re-employed for the foam pre 
venting step. 
The wetting agents, which are miscible With 

the leaching solvent and inert to the film base, 
may be employed in our invention. Some of 
the wetting agents, which may be used, are as 
follows: 

1. Aliphatic or cyclo-aliphatic sulphonates or 
Sulfates. A hydrocarbon radical in these com 
pounds should contain ten or more carbon atoms. 
Other groups, which are not opposed to the con 
ditions of operation, may be also present. These 
compounds are usually obtainable either in the 
form. Of their inorganic or organic Salts. 
Some examples of this type of wetting agent 

are: 

Sodium diamyl SulfoSuccinate 
Sodium lauryl Sulfate 
Sodium lauryl Sulfonate 
Sodium n-OleyI-n-methyl taurate 

2. Non-ionic Wetting agents. Examples of 
compounds of this type are glycerin mono-olleate, 
diglycol oleate and glyceryl mono-stearate. As 
a matter of fact, a Wetting agent of this type 
might be prepared by taking natural fat and 
adding glycerin thereto. 

3. Cation-active wetting agents. These are 
Compounds in which the positive ion is large. 
They are usually Substituted ammonium salts, 
Such as cetyl ammonium chloride, dimethyl ben 
zyl ammonium chloride, lauryl pyridinium p 
toluene Sulfonate and dimethyl benzyl cetyl am 
monium chloride. Although only compounds 
Containing nitrogen have been listed under this 
item, compounds having similar atoms instead 
of nitrogen, such as arsenic or phosphorus, in 
like chemical structures are suitable in this con 
nection. Compounds of this type which are suit 
able in my invention, where compatible with the 
leaching solvent are disclosed in U. S. Patent No. 
2,125,031 of Polak and Weeldenburg. 

4. Alkyl-substituted aromatic Sulphonic acids. 
The compounds under this group, which are Suit. 
able for use as Wetting agents in our process, 
may be represented by the following structural 
formula: 

(R) 
R'-Ar-SO3-OX 

where Ar is an aromatic hydrocarbon nucleus, 
R’ is an aliphatic hydrocarbon radical, X is hy 
drogen or an alkali metal, R' is hydrogen, OH, 
or OR'', R' being an aliphatic or aromatic hy 
drocarbon radical, n is 1, 2, 3 or 4, and the total 
number of carbon atoms in the unit -Ar-(R') in 
is at least 11. When n is 2, 3 or 4, the aliphatic 
hydrocarbon radicals represented by R.' may be 
the Sane or different. The total number of car 
bOn atoms in the unit -Ar-(R') in is preferably 
about 18 to 24. 
Examples of wetting agents of this nature are 

keryl benzene sulfonic acid (keryl representing 
the mixture of hydrocarbon radicals derived from 
kerosene) the Sodiurn Salt of which is known as 
Nacconol NR; keryl phenol sulfonic acid, the 
sodium salt of which is known as Nacconol AX; 
cetyl phenol Sulfonic acid and p-tertiary-amyl 
phenol Sulfonic acid. Compounds of this type, 
which are useful in our invention, are mentioned 
in Staud and Bachman application Serial No. 
231,916, filed September 27, 1938. 
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5. Salts of aliphatic carboxylic acids having a 

large number of carbon atoms such as found in 
Ordinary Soaps. Examples are: sodium palmitate, 
Sodium Stearate, triethanol ammonium laurate 
and diethyl ethanol ammonium oleate. 
In Some cases in our process the addition to or 

presence of Water in the leaching solvent cuts 
down the efficiency. If the dyes, which are to be 
removed from the film scrap, are not Water solu 
ble or water Susceptible, the presence of Water 
renders the dyes less susceptible to the action of 
the leaching Solvent; therefore, as a rule, the 
presence of water is to be avoided. 
The leaching solvent, which may be employed, 

is any organic solvent which will remove the dye 
and also preferably the subbing layer, without 
any bad effect on the film base itself. The leach 
ing Solvent to be employed will be governed to 
Some extent by the Subbing layer which is to be 
removed. It is also preferred, but not necessary, 
that the leaching liquid be water miscible, as 
this contributes to the facility with which the 
film Scrap can be Washed after the leaching. 
The Solvent may be a mixture of methyl alcohol 
Ol' Some other lower aliphatic alcohol mixed with 
a Sinall amount of acetone or it may be the al 
cohol without dilution, particularly if the alcohol 
is Suitable for this purpose without any further 
addition. 
The following examples illustrate processes 

er bodying Our invention: 
Eacample I 

200 parts of methyl alcohol-acetone, consisting 
of 4 parts of alcohol and 1 part of acetone, con 
taining 1.6% of a Nacconol NR extractant, was 
agitated for 30 minutes with 50 parts of film 
Scrap from Which the photographic emulsion had 
been removed. The methyl alcohol-acetone was 
then drained off and the scrap was thoroughly 
Washed. Whereas the scrap prior to this treat 
ment was blue, after the treatment it was color 
leSS and had a clean Shiny surface when dried. 
The used Solvent, containing wetting agent, was 
added to a fresh 50 gram sample of scrap and 
agitated for 30 minutes. The scrap was then 
Washed thoroughly and found to be substantially 
Colorless, although it did not have as good ap 
pearance as the film scrap obtained in the initial 
treatment. 

Eacample II 

50 parts of film scrap, from which the emulsion 
had been removed, was leached with 200 parts of 
4:1 alcohol-acetone containing 0.1% of N-olleyl 
N-methyl taurate. As in Example I, the leach 
ing liquid was drained from the scrap and it was 
then rinsed twice with 200 parts of the solvent 
containing no wetting agent. The scrap was 
then washed with water. No foaming occurred 
in Washing of the scrap with water as in Exam 
ple I the Scrap was clean, and free of color. If 
desired, this method can be performed counter 
currently, such as by adding the detergent about 
half way through the leaching process. Thus 
the fresh solvent would remove any residual wet 
ting agent from the film scrap before it entered 
the Washed water. 

Eacample III 
The procedure of Example I was repeated ex 

cept that the agitation took place for five min 
lites. The Solvent was poured off and the sam 
ple Was Washed and dried. The product com 
pared favorably in appearance with the Sample 
obtained in Example I. 
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Eacample IV 

The same conditions, described in Example I, 
were repeated except that 0.16.7% wetting agent 
was employed. The film scrap, after Washing 
and drying, appeared to be as good as that ob 
tained in Example I. 
By using a Wetting agent, various other treat 

ments, such as bleaching, which were formerly 
thought necessary in the recovery of scrap film, 
have been eliminated so that the scrap is recov 
ered in one operation in a form suitable for di 
rectly dissolving and coating out into sheeting. 
The resulting sheeting, if plasticized to the same 
degree, has substantially the same properties as 
that of the sheeting which was employed to pre 
pare the film base. Various organic acid esters 
of cellulose, such as cellulose acetate, cellulose 
acetate propionate, cellulose acetate butyrate, 
cellulose propionate or cellulose butyrate, may be 
recovered from film scrap in which it has been 
employed in the film base in accordance with our 
invention. 
Any organic solvent which does not dissolve 

the base of the film scrap but does dissolve the 
dye or backing to be removed is suitable in our 
process. Examples of the types of compounds 
which are suitable for use as organic solvents 
are: 

Liquid aromatic hydrocarbons such as toluene 
Ethers such as di-isopropyl ether and the cello 

Solves 
Liquid esters such as ethyl acetate 
Ketones such as methyl ethyl ketone 
Lower aliphatic alcohols such as ethyl alcohol 
and isopropyl alcohol 

Any liquids selected from these classes having the 
characteristics pointed out above may be em 
ployed for recovering photographic film scrap in 
accordance with our invention. 
We claim: 
1. A method for recovering photographic film 

scrap having a base of a lower fatty acid ester 
of cellulose which comprises treating Scrap, 
which is free of gelatin emulsion, with an or 
ganic leaching solvent which will not dissolve or 
deteriorate the film base, the leaching solvent 
containing a small amount of a material to as 
sist the leaching selected from the group con 
sisting of the aliphatic and cyclo-aliphatic sul 
phonates and sulphates in which a hydrocarbon 
radical therein contains at least 10 carbon at 
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oms, the glycols incompletely esterified with 
higher fatty acids, the glycerols incompletely es 
terified with higher fatty acids, the cation-active 
substituted ammonium salts, the alkyl-substi 
tuted aromatic sulphonic acids, the alkyl Substi 
tuted aromatic unit containing at least 11 car 
bon atoms and the alkali metal and substituted 
ammonium salts of the higher fatty acids. 

2. A method for recovering photographic film 
scrap having a base of a lower fatty acid ester 
of cellulose which comprises treating scrap, 
which is free of gelatin emulsion, with an or 
ganic leaching solvent essentially consisting of a 
lower aliphatic alcohol and acetone in propor 
tions which will not dissolve the cellulose ester 
but which will effectively remove the color there 
from, the leaching solvent containing a small 
amount of a material to assist the leaching se 
lected from the group consisting of the aliphatic 
and cyclo-aliphatic sulphonates and sulphates in 
which a hydrocarbon radical therein contains at 
least 10 carbon atoms, the glycols incompletely 
esterified with higher fatty acids, the glycerols 
incompletely esterified with higher fatty acids, 
the cation-active substituted ammonium salts, 
the alkyl-substituted aromatic sulphonic acids, 
the alkyl substituted aromatic unit containing at 
least 11 carbon atoms and the alkali metal and 
substituted ammonium salts of the higher fatty 
acids. 

3. A method for recovering photographic film 
scrap having a base of a lower fatty acid ester 
of cellulose which comprises treating the scrap, 
which is free of gelatin emulsion, with a leach 
ing solvent essentially consisting of a lower ali 
phatic alcohol and acetone in proportions which 
will not dissolve the cellulose ester, the leaching 
solvent containing the sodium salt of keryl ben 
Zene sulphonic acid to assist the leaching Oper 
ation. 

4. A method for recovering photographic film 
scrap having a base of a lower fatty acid ester 
of cellulose which comprises treating the scrap, 
which is free of gelatin emulsion, with a leach 
ing solvent essentially consisting of a lower ali 
phatic alcohol and acetone in proportions which 
Will not dissolve the cellulose ester, the leaching 
solvent containing sodium N-olleyl-N-methyl 
taurate. 

CAR.L. J. MALM. 
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