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METHOD OF DE-INKING WITH A NON-IONIC 

DETERGENT 1 

Robert H. Illingworth, Madison, N.J., assignor, by mesne 
assignments, to Evening News Publishing Company, 
Newark, N.J., a corporation of New Jersey 
Continuation-impart of applications Ser. No. 84,908, 

Jan. 25, 1961, Ser. No. 95,722, Mar. 14, 1961, and 
Ser. No. 95,723, Mar. 14, 1961. This application, 
May 9, 1962, Ser. No. 193,448 

Int. Cl. D21c 5/02, 3/20 
US. Cl. 162-5 32 Claims 

This application is a continuation-in-part of the follow 
ing applications, now abandoned: Ser. No. 84,908 ?led 
Jan. 25, 1961; Ser. No. 95,722 ?led Mar. 14, 1961; and 
Ser. No. 95,723 ?led Mar. 14, 1961. 

This invention relates to a process for recovering 
waste cellulosic material, and more particularly to an 
improved process for de-inking printed waste cellulosic 
stock. 

Converting waste newspaper, magazine, and other types 
of printed waste cellulosic stock to a product capable of 
re-use in forming paper or other cellulosic products has 
been a much sought after goal. Although many processes 
for de-inking such printed cellulosic material have been 
proposed, in general, these have not proved commercially 
satisfactory. Many of these processes, for example, when 
tried on a commercial scale with the general run of waste 
newspaper and junk, fail to yield a pulp suitable for re 
use as newsprint, magazine or book stock. The failure may 
be attributable to the fact that many of these processes 
drive a signi?cant portion of the ink particles into the 
cellulosic ?bers, thereby rendering the pulp gray and un 
satisfactory for use except for the manufacture of low 
grade paper materials, for example, low grade packaging 
cartons. Other of these processes are so expensive, time 
consuming, laborious and complicated that they may not 
be carried out economically. 

It is an object of the present invention to provide an 
improved method for de-inking printed cellulosic mate 
rial so as to render such paper re-usable, for example, 
in the making of paper or other cellulosic products. 

It is another object of the present invention to pro 
vide an improved process for de~inking waste paper that 
produces a pulp at least substantially equal, and often 
superior, in brightness, color and strength to that of the 
original pulp. 
Other objects of the present invention will in part be 

clear and will in part appear hereinafter. 
These and other objects are achieved by treating waste 

printed cellulosic material with an aqueous solution con 
sisting essentially of water, and a non-ionic detergent of 
the alkyl phenol-ethylene oxide condensation product type. 
No particular care need be exercised in selecting the water 
employed. Thus, hard water having a carbonate hardness 
of 20 to 350‘ p.p.m. or even higher may be used without 
resorting to softening. It is one of the advantages of this 
invention that hard water may be used, thereby eliminating 
the costly, time-consuming water softening and water 
puri?cation techniques ordinarily resorted to in previous 
de-inking processes. 

If so desired, the water used may be treated to soften 
it. An example of soft water is water having a car 
bonate hardness of less than 15 p.p.m. and preferably 
less than 5 p.p.m., or between about 0 and 5 p.p.m. In 
producing such a soft Water, a harder water may either 
be treated with zeolite to reduce the hardness to the 
values indicated, or, alternatively, a suf?cient amount of 
suitable softening agents may be added to reduce the car 
bonate hardness of the water to the indicated levels. 
Typical of such softeners are the phosphate salts of 
sodium, such as trisodium phosphate, tetrasodium pyro 
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phosphate, sodium hexametaphosphate, and the like. When 
water softening agents of the type described are employed, 
the treating solution consists essentially of water, soften 
ing agent, and a non-ionic detergent, the solution contain 
ing enough softening agent to reduce the carbonate hard 
ness of the Water to below about 15 p.p.m., and preferably 
below 5 p.p.m., or between about 0 and 5 p.p.m. 
The non-ionic detergents suitable for use are condensa 

tion products of an alkyl phenol and ethylene oxide. 
Especially suitable are compounds having the formula: 

where R is an alkyl phenol radical having between 9 and 
19 carbon atoms in the alkyl chain and n is an integer 
between 4 and 30 and preferably 8 to 15. 
An especially suitable non-ionic detergent of the type 

described which may be used with both hard and soft 
water is an ethylene oxide adduct of dodecylphenol and 
has a formula corresponding to that indicated above. 
Another example of a non-ionic detergent which has been 
found particularly useful is the condensation product of 
nonylphenol and ethylene oxide and has the formula: 

It will be clear from the foregoing that the weight per 
cent of ethylene oxide Will vary with the value of n' and 
the length of the alkyl chain on the phenol. Thus, when 
the alkyl chain on the phenol contains 9 carbon atoms, 
i.e., nonyl phenol, the percent ethylene oxide will be about 
50 percent when n equals 4, and about 70 percent when n 
equals 11. When the alkyl phenol contains 9 carbon atoms 
in the alkyl chain and n is 4, the minimum values for the 
alkyl chain length and n speci?ed supra, the percent ethyl 
ene oxide will also be a minimum. Thus, the alkyl phenol 
ethylene oxide condensation products disclosed supra 
will have at least 50 percent ethylene oxide. 
The amount of non-ionic detergent employed should 

be carefully controlled. In terms of weight of dry paper 
being treated, the amount of this material may vary 
between about 1 and 2.5 percent, and preferably between 
about 1.5 and 2.0 percent. Especially good results are ob 
tained when the amount of non-ionic wetting agent is at 
least about 1.5 percent by Weight of dry paper, and this 
amount appears to represent the optimum lower limit. 
When softening agents are employed, the amount used 

will, of course, depend on the type of water employed. 
Generally, amounts of the softening agents varying be 
tween about 0.1 and 4 percent and usually between about 
1.5 and 2.0 percent by weight of the dry cellulosic mate 
rial will be su?icient. 
The temperature of the treating solution may vary 

anywhere from room temperature, e.g., 40° to 70° R, up 
to the cloud point or volatilization temperature of the non 
ionic detergent. Although good results are achieved at 
room temperature, the de-inking has been found to pro? 
ceed more rapidly when the treating solution is between 
about 110° and 140° F., and this temperature range is 
preferred. 

If so desired the de-inking compositions of this inven 
tion may have incorporated therein an anionic detergent. 
Suitable synthetic anionic organic detergents useful in 
accordance with this invention are the water-soluble alkyl 
aryl sulfonates having relatively long chain alkyl groups. 
Generally, the alkyl chains may contain from about 9 to 
19 carbon atoms. Such organic sulfonates are available 
commercially, especially as alkali alkyl aryl sulfonates 
having builders incorporated therein. By builders are 
meant additives which improve the performance of the 
sulfonates in their cleaning action, such as, for example, 
the various alkali phosphates and polyphosphates, alkali 
sulfates and the like. 
When a non-ionic detergent is used in combination with 
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an anionic detergent, the amount of each of these mate 
rials may vary between about 0.1 and 2 percent, and 
preferably between about 0.25 and 0.75 percent. Especially 
good results are obtained when about 0.5 percent by 
weight of dry paper or dry pulp of each material is em 
ployed, and this amount is optimum. 

Best results are achieved with the de-inking solutions 
described herein when they are alkaline in pH and it, 
therefore, is desirable that an alkali be included therein. 
Although any suitable alkali or alkaline earth metal hy 
droxide or salt may be employed, the alkali metal hydrox 
ides and salts, such as sodium hydroxide, potassium hy 
droxide, soda ash and the like are preferred. Enough of 
the alkali should be added to bring the pH of the aqueous 
solution up to a pH of between about 7.0 and 10, or even 
higher, and preferably between about 8.5 and 9.5. Par 
ticularly good results are achieved when the pH is about 
9.2 and this value appears to be optimum. 

In preparing the treating solution water, either heated 
or at room temperature, as indicated above, is charged 
to the reactor or pulper and the non-ionic detergent added. 
The detergent is preferably added to the water prior to 
the addition of the waste paper or junk. If it is desired 
that soft water be used, when the water used has not 
been previously treated to reduce its hardness to the value 
indicated above for soft Water, the water softening agents 
herein described may be added with the detergent, or at 
any other suitable time, as indicated hereinabove. 
To the resulting solution is added the printed paper, 

scrap or junk. The junk or newspaper waste may, if de 
sired, be shredded by appropriate means prior to treat 
ment. This, however, is not necessary, and the waste mate 
rial may be added to the treating solution without shred 
ding or without any subdivision in size whatsoever. It is 
one of the advantages of this invention that costly shred 
ding or pulping techniques prior to de-inking need not be 
employed. Thus, the waste material to be de-inked is pref 
erably added to the treating solution in its naturally dry 
condition, i.e., without being subjected to moisture or 
water other than that which is normally present in the 
atmosphere. Although de-inking will occur if the waste 
material is ?rst slurried or pulped in water, in general it 
has been found that the results achieved are inferior to 
those obtained when the waste material is added to the 
treating solution in its naturally dry condition, i.e., in 
equilibrium with its natural atmospheric environment. 
Although not wanting to be restricted to this interpreta 
tion, it appears that wetting the waste material with 
water prior to subjecting it to the chemical treatment 
described herein has a tendency to set the ink and make 
it more difficult to remove from the cellulosic ?bers. 
The amount of the scrap or junk added to the treating 

solution should be controlled. In general, the percent of 
cellulosic material by weight of the aqueous treating solu 
tion should be below 10 percent and preferably below 6.0 
percent, or between about 4.0 and 6.0 percent. Good re 
sults are obtained when the de-inking solution contains 
about 5 to 5.5 percent by weight of paper and this value 
appears to be optimum, The scrap is retained in the treat 
ing solution until substantial de?berization takes place. 
Depending upon the degree of agitation in the reactor, the 
time in the reactor may vary between about 10 and 50 
minutes, and is usually between about 20 and 40 minutes. 
When the de-inking composition contains an anionic de 
tergent a shorter time may be used, e.g. 10 to 30 minutes. 
Following treatment, the de?bered material is dropped 

to a chest or other suitable reservoir, after which it is 
diluted with water to a solid content of between about 0.5 
and 1.5 percent, preferably about 1.0 percent, based upon 
the solution weight. 

Following dilution, the pulp is separated from the solu 
tion and washed and thickened by well known methods. 
The resulting pulp is then acidi?ed to a pH of between 
about 4 and 6.5, preferably between about 4.5 and 5.5, 
thickened and then formed into a Web. 
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This acidi?cation step has been found to signi?cantly 

increase the brightness of the paper produced from the 
recovered pulp, and also avoids the necessity of bleach 
ing the pulp. Moreover, it has been discovered that acidi? 
cation tends to set any residual ink particles which may 
be present, thereby preventing such particles from coming 
off on the felts and rolls during the web forming step. 
Such residual ink particles in the past have been found to 
create considerable difficulty and aggravation during web 
forming. 
The recovered stock may be blended with fresh virgin 

sulfate or sul?te stock, or with additional recovered stock 
to make cellulosic articles, such as newspaper, and so 
forth. 
A suitable arrangement for carrying out the de-inking 

process is illustrated in the accompanying drawing, which 
is a flow-sheet of the steps in a particularly suitable 
process. 
As indicated in the drawing, water from an appropriate 

source is charged to a suitable reactor or pulper. The 
reactor or pulper used in the process is equipped with a 
stirrer or agitator of any appropriate shape which will 
agitate and de?ber the cellulosic material. If desired, 
baffle plates may ‘be attached to the interior of the re 
actor to assist the agitating action. When the solution is 
used at elevated temperature, the reactor is preferably 
equipped with a cover to retain heat in the receptacle. 
Also, suitable heat exchange means, such as coils, jackets, 
and so forth, may be provided if the solution is to be 
employed at the elevated temperatures indicated. As will 
be clear from the following description, pulping or de 
?berization, as well as separation of the ink particles, 
takes place in the reactor. 

After the water has been charged to the reactor, the 
non-ionic detergent and where desired, the water soften 
ing agents and/ or anionic detergent are added and agita 
tion continued until the materials are dissolved. 

Waste paper, junk, or other printed cellulosic material 
is then added to the reactor. 

After a suitable period of time in the reactor, the mix 
ture is dropped to a storage chest which is preferably 
equipped with a suitable agitator. If desired, water may 
be charged to the chest to reduce the solid content of the 
mixture therein. The mixture from the chest is then di 
luted to the solid content indicated hereinabove, and 
washed and thickened in a well known manner as, for 
example by a Lancaster three-stage washer and thickener 
equipped with a 45 mesh wire screen. The pulp may be 
thickened to about a 5 percent solid consistency, or be 
tween about a 3 to 8 percent solid consistency in this 
manner. Co-current or counter-current washing, alone or 
in combination, may be used. The resulting pulp is then 
acidi?ed to the pH indicated hereinabove by addition 
thereto of a dilute solution of a suitable acid, as for ex 
ample, sulfuric acid, SO2, and so forth. The resulting pulp 
may be ?nally thickened and formed into a web. The 
number of thickening and washing steps preceding the 
acidi?cation step, it should be understood, is not critical, 
and the number of such treatments will be governed large 
ly by economics. Good results vhave been achieved, for 
example, by repeating the washing and thickening steps 
three times. Also, if desired, the pulp may be bleached, 
using a suitable bleaching agent following acidi?cation. 
in this event, the pulp should be washed following bleach 
ing. Ordinarily, however, bleaching is not required. When 
only acidi?cation is used, the pulp need not be, and 
preferably is not, washed following acidi?cation. 
The nature of the present invention will be clear from 

the following examples: 
Example 1 

City water having a carbonate hardness of 119 ppm. 
is heated to 130° F. and charged to the reactor. The re 
actor is an eight foot diameter hydrapulper, arranged for 
batch operation, and equipped with a 36 inch diameter 
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rotor for operation at 247 r.p.rn. by a 40 HP. motor and 
one inch diameter extraction blades. It is also equipped 
with a hood to retain heat and with a steam line to re 
tain a temperature of 130° F. Based on the weight of 
newspaper, 1.6 percent of an ethylene oxide adduct of 
dodecyl phenol is charged to the reactor and permitted to 
dissolve. 
To the resulting solution is added about 5 percent by 

weight, based upon the weight of the solution, of non 
shredded, dry newspaper scrap and junk. 
The temperature of the resulting mixture is maintained 

at 135° F., and pulping is continued with stirring for 35 
minutes. The pulp is then dropped to a chest, after which 
it is diluted with Water to give a mixture comprising 
about 1 percent by weight of pulp. The pulp is then 
thickened and washed by a Lancaster three-stage washer 
and thickener equipped with a 45 mesh wire screen. The 
solid content of pulp drawn off the Lancaster machine 
is about 5.0 percent by weight. The pulp is then acidi 
?ed to a pH of 5.0 by addition of S02 gas. Following 
acidi?cation, the pulp is again thickened and formed into 
a web. 

The resulting pulp had a substantially white appear 
ance and was of a quality suitable for blending with fresh 
virgin sulfate or sul?te stock to make newsprint. 

Following the third wash, the pulp has a pH of 6.5. 
Samples of the pulp at this point were withdrawn from 
the process and formed into paper sheets. T.A.P.P.I. Stand 
ard brightness tests were run on the paper sheets. The 
sheets had an average T.A.P.P.I. Standard brightness 
of 56. 

Paper sheets were also prepared from the pulp follow 
ing acidi?cation. Average T.A.P.P.I. Standard brightness 
on these sheets was 58. 

Example 2 

City water having a pH of 7.9 and a carbonate hard 
ness of 119 p.p.m. is heated to 130° F. and charged to 
the reactor. The reactor is an eight foot diameter hydra 
pulper, arranged for batch operation, and equipped with 
a 36 inch diameter rotor for operation at 247 r.p.m. by 
a 40 HP. motor and one inch diameter extraction blades. 
It is also equipped with a hood to retain heat and with a 
steam line to retain a temperature of 130° F. Based on 
the weight of newspaper, 1.6 percent of an ethylene oxide 
adduct of nonyl phenol and 1.5 percent tetrasodium pyro 
phosphate are charged to the reactor and permitted to 
dissolve. 
To the resulting solution is added about 5 Weight per~ 

cent based upon the weight of the solution of non 
shredded, dry newspaper scrap and junk. 
The temperature of the resulting mixture is maintained 

at 135° F., and pulping is continued with stirring for 35 
minutes. The pulp is then droppd to a chest, after which 
it is diluted with water to give a mixture comprising about 
1 percent by weight of pulp. The pulp is then thickened 
and washed by a Lancaster three-stage washer and thick 
ener equipped with a 45 mesh wire screen. The solid con 
tent of pulp drawn off the Lancaster machine is about 5.0 
percent by weight. The pulp is then acidi?ed to a pH of 
5.0 by addition of S02 gas. Following acidi?cation, the 
pulp is again thickened and formed into a Web. 
The resulting pulp had a substantially white appearance 

and was of a quality suitable for blending with fresh 
virgin sulfate or sul?te stock to make newsprint. 

Following the third wash, the pulp has a pH of 6.5. 
Samples of the pulp at this point were withdrawn from 
the process and formed into paper sheets. T.A.P.P.I. 
Standard brightness tests were run on the paper sheets. 
The sheets had a T.A.P.P.I. Standard brightness of 57.5. 

Paper sheets were also prepared from the pulp-follow 
ing acidi?cation. T.A.P.P.I. Standard brightness on these 
sheets was 60.0. . 
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Example 3 

Example 2 is repeated with the exception that an 
ethylene oxide adduct of dodecyl phenol is substituted 
for the ethylene oxide of nonyl phenol as the non-ionic 
detergent. Similar results are obtained. 

Example 4 
Example 3 is repeated with the exception that the water 

used to prepare the de-inking solution is ?rst treated with 
zeolite to reduce its carbonate hardness to 0.0 p.p.m. 
No water softener is employed in the de-inking solution. 
The T.A.P.P.I. Standard brightness of paper sheets pro 

duced from pulp withdrawn from the process following 
the third Water Wash is 57.5 . Paper sheets prepared from 
the pulp subjected to acidi?cation to pH had a T.A.P.P.I. 
Standard brightness of 60.0. 

Example 5 
Puri?ed water having less than one part per million of 

iron is heated to a temperature of 110° to 140° 0., care 
being taken that the maximum temperature indicated is 
not exceeded. Enough sodium hydroxide is added to give 
a pH of about 9.2. The amount of sodium hydroxide re 
quired to give this pH is about 0.5 percent, based on the 
weight of dry paper added. 
There are then added to the heated alkali aqueous solu 

tion in an amount of 0.5 percent by weight respectively, 
an alkyl aryl sulfonate with an inorganic binder, and a 
non-ionic surface active agent which may be described as 
an ethylene oxide adduct of dodecyl phenol, e.g., a poly 
ethylene ether of dodecyl phenol. 
To the resulting alkaline solution is added about 5 

percent by weight based upon the weight of the solution 
of newspaper scrap and junk. 
The temperature of the resulting mixture is main 

tained between 110° and 140° F., and pulping is con 
tinued with stirring for 15 minutes. The pulp is then 
dropped to a chest, after which it is diluted with water 
to give a mixture comprising about 1 percent by weight 
of pulp. The pulp is then thickened on a 45-mesh screen 
and washed with water, following which it is acidi?ed to 
a pH of 4.8 to 5.2 by treatment with a dilute solution of 
sulfuric acid. Following acidi?cation, the pulp is again 
thickened after which it is formed into a web. The result 
ing pulp has a substantially white appearance and is of a 
quality suitable for blending with fresh virgin sulfate or 
sul?te stock, or with additional recovered stock, to make 
newsprint. 

Example 6 

Example 2 is repeated with the exception that the fol 
lowing chemicals are employed: 

Pounds per ton 
of paper 

Ethylene oxide adduct of dodecyl phenol _‘_ ______ __ 34 
Tri-sodium phosphate ________________________ __ 6 
Soda ash ..___ _ 9 

Results similar to those of Example 2 are obtained. 
Although in the description hereinabove the non-ionic 

detergent is added to the water, it should be understood 
that this material (and water softener and/or anionic 
detergent) may also be introduced into the water in as 
sociation with the waste cellulosic material, as for ex 
ample, by spraying the Waste material with the non-ionic 
detergent prior to introduction of the waste newspaper 
into'the pulper or reactor. 
Although in the above example a batch, or more prop 

erly, a semi-batch process is indicated, it should be under 
stood that the de-inking may be carried out using a con 
tinuous process, as will be obvious to those skilled in the 
art. . 

The invention in its broader aspects is not limited to 
the speci?c compositions, steps and methods described, 
but departures may be made therefrom within the scope 
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of the accompanying claims without departing from the 
principles of the invention and without sacri?cing its chief 
advantages. 
What is claimed: 
1. The method of removing coloring matter from 

printed cellulosic material which comprises pulping the 
printed cellulosic material for a period of between about 
10 and 50 minutes in an aqueous solution consisting es 
sentially of a non-ionic detergent of the alkylphenol-ethyl 
ene oxide condensation type, 1 to 2.5 percent based on 
the weight of cellulosic material, and the remainder hard 
water having a carbonate hardness of at least about 20 
p.p.m., the temperature of said solution being between 
about 110° and 140° F., and the amount of cellulosic 
material in said solution being between about 4.0 and 
10.0 percent by weight of the aqueous solution. 

2. The method of de-inking printed paper which com 
prises establishing an aqueous solution consisting essen 
tially of a non-ionic detergent of the alkylphenol-ethylene 
oxide condensation type, in which the alkyl radical at 
tached to the phenyl group has between 9 and 19 carbon 
atoms, in an amount of between 1 and :2.5 percent by 
weight of the dry paper added to the solution and the 
remainder hard water, the temperature of the solution be 
ing between about 110° and 140° F.; charging the dry 
printed paper to the aqueous solution in an amount of 
less than about 10 percent by weight of the aqueous solu 
tion; pulping the printed paper in said solution for a pe 
riod of between about 10 and 50 minutes; diluting the 
resulting mixture to between about an 0.5 and 1.5 per 
cent solid basis by addition of water thereto; washing 
and thickening the resulting pulp; and forming the result 
ing pulp into a web. 

3. The method of de-inking printed paper which com 
prises establishing an aqueous mixture consisting essen 
tially of water having a carbonate hardness of about 20 
to 350 p.p.m. and :a non-ionic detergent which is a con 
densation product of ethylene oxide with dodecylphenol, 
in an amount of between 1 and 2.5 percent by weight of 
the dry paper added to the solution; the temperature of 
the solution being between about 110° and 140° F.; charg 
ing dry printed paper to the aqueous solution in an 
amount of between about 4.0 and 10.0 percent by weight 
of the aqueous solution; pulping the printed paper in said 
solution for a period of between about 10 and 50 min 
utes; diluting the resulting mixture to between about an 
0.5 and 1.5 percent solid basis by addition of water there 
to; thickening and washing the pulp; and forming the 
pulp into a web. 

4. The ‘method of claim 3 including acidifying the pulp 
to a pH of about 4.0 to 6.5 following washing. 

5. The method of claim 3 wherein the amount of non 
ionic ‘detergent in the solution is at least about 1.5 percent 
by weight of the dry paper added to the solution. 

6. The method of claim 3 wherein the amount of 
printed paper added to the solution is between ‘about 4.0 
and 6.0 percent by weight of the solution. 

7. The method of claim 1 ‘wherein there is included in 
the aqueous solution enough of a water softening agent 
to reduce the carbonate hardness of the water below 
15 p.p.m. 

R. The method of claim 1 wherein there is included in 
the aqueous solution a water softener which is a member 
selected from the group consisting of trisodium phos 
phate, tetrasodium phosphate, sodium hexarnetaphos 
phate, and mixtures of the foregoing, in an amount of 
between about 0.1 to 4 percent by weight of the printed 
cellulosic material. 

9. The method of claim 1 wherein an alkali is present 
in the aqueous solution in an amount su?icient to pro 
vide :a pH of between about 7.0 and 10.0. 

10. The method of claim 9 wherein the pH is about 9.2. 
11. The method of claim 9 wherein the alkali is a 

member selected from the group consisting of alkali metal 
hydroxide and soda ash. 
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8 
12. The method of claim 1 wherein there is included 

in the aqueous solution between about 0.1 and 2 percent 
based on the weight of paper, of an alkyl aryl Sulfonate 
anionic detergent. 

13. In a process for de-inking waste printed paper, the 
improvement which comprises treating the waste printed 
paper for between about 10 and 50 minutes in an aqueous 
alkaline solution having a pH of between about 7.0 and 
10 and containing as the active de-inking agent about 1 
to 2.5 percent by weight, based upon the weight of paper, 
of a non-ionic detergent corresponding to the formula: 

wherein R is a radical of an alkyl phenol having 9 to 19 
carbon atoms in the alkyl chain and n is an integer be 
tween 4 and 30, the temperature of the treating solution 
being between about room temperature and the cloud 
point of the non-ionic detergent. 

14.,The method of claim 13 wherein R is a radical 
of dodecyl phenol and n is an integer between 8 and 15. 

15. The method of claim 13 wherein said compound 
corresponds to the formula: 

16. The method of claim 3 wherein there is included 
in the aqueous solution enough of a water softener to 
reduce the carbonate hardness of the water below about 
15 p.p.m. 

17. The method of claim 3 wherein there is included in 
the aqueous solution a water softener which is a member 
selected from the group consisting of trisodium phos 
phate, tetrasodium phosphate, sodium hexametaphos 
phate, and mixtures of the foregoing, in :an amount of 
between about 0.1 to 4 percent by weight of the printed 
cellulosic material. 

18. The method of de-inking printed paper which com 
prises establishing an aqueous mixture consisting essen 
tially of water having a carbonate hardness of :about 20 
to 36 p.p.m. and a non-ionic detergent which is a con 
densation product of ethylene oxide with nonyl phenol, 
in an amount of between 1 and 2.5 percent by weight of 
the dry paper added to the solution; charging dry printed 
paper to the aqueous solution in an amount of between 
about 4 and 10 percent by weight of the aqueous solution; 
pulping the printed paper in said solution for a period of 
between about 10 and 50 minutes at a temperature of 
about 110° to 140° F.; diluting the resulting mixture to 
between about an 0.5 and 1.5‘ percent solid basis by addi 
tion of water thereto; thickening and washing the pulp; 
and forming the pulp into a web. 

19. The method of claim 18 wherein there is included 
in the aqueous solution enough of a water softening agent 
to reduce the carbonate hardness of the water below 
about 15 p.p.m. 

20. The method of claim 18 wherein there is included 
in the aqueous solution a water softening agent which is 
a member selected from the group consisting of trisodium 
phosphate, tetrasodium phosphate, sodium hexaimeta 
phosphate, and mixtures of the foregoing, in an amount 
of between about 0.1 to 4 percent by weight of the printed 
cellulosic material. 

21. The process of separating the cellulosic ?bers of 
printed paper from the ink therein contained 'which com 
prises the step of adding said separated printed paper in 
substantially dry form to a solution of water :and approx 
imately 0.25 to 2.5% of a water soluble non-ionic sur 
face active agent at a temperature of from about 90° to 
140° F., forming a slurry thereby of from about 4% to 
6% solids, substantially immediately agitating said slurry 
sufficiently to reduce said paper substantially to indi 
vidual ?bers, removing said ?bers from said solution, and 
washing said ?bers. 

22. The process of claim 21 wherein said non-ionic sur 
face active agent is an :alkyl phenyl ether of polyethylene 
glycol. 
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23. The process of claim 21 wherein said non-ionic 
surface active agent is aryl alkyl polyether alcohol. 

24. The process of claim 21 wherein said non-ionic. 
surface active agent is an alkylphenolethylene oxide con 
densation product. 

25. The process of claim 21 wherein said non-ionic 
surface active agent is an ethylene oxide condensate. 

26. The process of claim 21 wherein said solution is 
maintained at about 110° to 140° F. with a concentra 
tion of non-ionic surface active agent of about 0.5%. 

27. The process of making from newsprint waste a 
paper comprising the steps of adding printed paper in 
substantially dry form to :a solution of lwater and approx 
imately 0.25 to 2.5% of a Water soluble non-ionic surface 
active agent at a temperature of from about 90° to 140° 
F., forming a slurry thereby of from about 4% to 6% 
solids, substantially immediately agitating said slurry suf 
?ciently to reduce said paper substantially to individual 
?bers, removing said ?bers from said solution, washing 
said ?bers, and forming said ?bers into paper. 

28. The process of claim 27 wherein said non-ionic sur 
face active agent is an alkyl phenyl ether of polyethylene 
glycol. 

29. The process of claim 27 wherein said non-ionic 
surface active agent is an aryl alkyl polyether alcohol. 

30. The process of claim 27 wherein said non-ionic 
surface active agent is an alkylphenolethylene oxide cone 
densation product. 
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31. The process of claim 27 wherein said non-ionic 
surface active agent is an ethylene oxide condensate. 

32; The process of claim 27 wherein said solution is 
maintained at about 110° to 140° F. with a concentra 
tion of non-ionic surface active agent of about 0.15%. 
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