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(57) ABSTRACT 

The present invention is generally directed to a process for 
recycling paper containing Wet strength additives. The pro 
cess generally includes the step of mechanically ?beriZing 
the paper in order to reduce the paper into substantially 
discreet ?bers. The paper can be ?beriZed in various devices, 
including mills and pulveriZers. Once the paper has been 
converted into substantially discreet ?bers, the ?bers can 
then be used in forming various paper products, including 
Wipers and tissues. Of particular advantage, it has been 
discovered that ?bers produced according to the process of 
the present invention produce paper Webs having high bulk, 
high brightness, high porosity, and high opacity. 
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PROCESS FOR RECYCLING PAPER BROKE 
CONTAINING WET STRENGTH ADDITIVES 

FIELD OF THE INVENTION 

[0001] The present invention is generally directed to a 
process for recycling paper broke containing a Wet strength 
additive. More particularly, the present invention is directed 
to a process for recycling paper broke containing a Wet 
strength additive by mechanically ?beriZing the broke into 
substantially discreet ?bers. Once recycled into discreet 
?bers, the broke can then be used in forming any paper 
product, such as Wipers and tissues. 

BACKGROUND OF THE INVENTION 

[0002] During the production of tissue and paper products, 
signi?cant amounts of scrap material are accumulated. This 
Waste product, also knoWn as broke, is generated from 
products that do not fall Within manufacturer’s speci?cations 
or from excess paper remaining after the ?nished product is 
completed. Since broke is essentially unused raW material, a 
process to recycle it for future use Would eliminate the 
inef?cient disposal of a valuable source of papermaking 
?bers. 

[0003] Problems have been experienced in the past, hoW 
ever, in being able to reuse the paper ?bers contained in 
broke. For instance, prior to using broke for making a 
commercial tissue, Wiper or other similar product, it is 
necessary to treat the ?ber source to chemically degrade 
unWanted chemical constituents Which may adversely affect 
the quality of the recycled paper product. Notable examples 
of contaminants that must be removed from broke before the 
broke can be recycled are Wet strength additives. Wet 
strength additives are added to ?bers during the Wet end 
process of the papermaking procedure to increase the 
strength of tissue and paper products When Wet. Examples of 
Wet strength additives include but are not limited to 
polyamines, urea-formaldehyde, melamine-formaldehyde, 
alkaline-curing polymeric amine-epichlorohydrine, ketene 
dimers and glyoxalated polyacrylamide resin. 

[0004] Historically, permanent Wet strength broke has 
been broken doWn and recycled using chemical processes. 
Speci?cally, there have been three types of chemical pro 
cesses employed for repulping permanent Wet strength 
broke. The purpose of each of the chemical treatments is to 
aid in degrading the Wet strength chemistry so the mechani 
cal action of the pulper rotor can degrade the tissue or paper 
into individual ?bers suitable for reuse in other products. 
The ?rst and most effective of these chemical processes to 
remove Wet strength additives includes treating the broke 
With hypochlorite, chlorine, or hypochlorous acid, depend 
ing on reaction conditions in the hydrapulper, to chemically 
oxidiZe the Wet strength resin molecule and thus alloW the 
tissue to be further broken doWn by the shearing and 
mechanical action of the pulper rotor. The disadvantages of 
this process include potential chloroform generation, loss of 
brightness on unbleached ?ber, and increased potential for 
corrosion of the paper machine. 

[0005] Another chemical process entails treatment of the 
?ber With caustic and high temperature to sWell the Wet 
strength tissue structure such that the mechanical action of 
the hydrapulper can de?beriZe the sheet. Although this 
process is effective on unbleached grades of ?ber, the 
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disadvantages of this procedure are the need for heating the 
pulpers and the handling of caustic treatments. Caustic can 
also darken the ?bers. 

[0006] Finally, the third chemical process for repulping 
permanent Wet strength broke includes treating the broke 
With persulfate salts. As With the other chemical procedures, 
the treatment With persulfate salts possesses disadvantages 
such as the need to neutraliZe residual persulfate, the need 
for pH and temperature adjustment, and the high cost of 
chemicals. 

[0007] Using chemical processes to prepare Wet strength 
broke for recycling can be expensive because of the addi 
tional cost of chemicals described in the aforementioned 
processes. In addition, there are certain types of ?bers Which 
cannot be successfully de?bered using chemical treatments 
in the Wet state. Also, there are certain grades of Wet strength 
additives that may not be adequately de?bered by chemical 
treatment. Finally, chemical treatments may have unfavor 
able reactions With the ?ber. An example of such a chemical 
interaction is the yelloWing that occurs When mechanically 
pulped ?bers are contacted With hypochlorite, chlorine, 
hypochlorous acid, or caustic (sodium hydroxide). 

[0008] Accordingly, there remains a need for a ?beriZing 
process for broke containing Wet strength additives that 
avoids the use of chemical treatments in the Wet state. 

SUMMARY OF THE INVENTION 

[0009] The present invention recogniZes and addresses the 
foregoing draWbacks, and de?ciencies of prior art construc 
tions and methods. 

[0010] Accordingly, it is an object of the present invention 
to provide an improved method for recycling broke contain 
ing Wet strength additives. 

[0011] Another object of the present invention is to pro 
vide a process for recycling broke containing Wet strength 
additives Without having to chemically treat the broke. 

[0012] It is another object of the present invention to 
provide a method for recycling broke containing Wet 
strength additives by mechanically ?beriZing the broke. 

[0013] Still another object of the present invention is to 
provide a process for mechanically recycling broke contain 
ing a Wet strength additive for forming paper products, such 
as Wipers and tissues. 

[0014] These and other objects of the present invention are 
accomplished by providing a process for recycling paper 
containing Wet strength additives. The paper containing the 
Wet strength additives can be broke obtained from, for 
instance, Wipers, tissues and other similar paper products. 
According to the present invention, the paper containing the 
Wet strength additive is mechanically ?beriZed for a time 
suf?cient to overcome ?ber bonds formed by the Wet 
strength additives. Ultimately, the paper is ?beriZed into 
substantially discreet ?bers. The discreet ?bers can then be 
re-incorporated into a ?ber furnish for forming a paper Web, 
Which can then be used in forming various products. 

[0015] The process of the present invention can be used to 
process papers containing any amount of a Wet strength 
additive. For most applications, hoWever, the paper Will 
contain from about 0.5% to about 5% by Weight of the Wet 
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strength additive and particularly from about 0.5% to about 
2% of the Wet strength additive. The Wet strength additives 
present in the paper can vary depending upon the particular 
application. Examples of Wet strength additives include 
polyamines, urea-formaldehydes, melamine-formaldehydes, 
epichlorohydrines, ketene dimers, and polyacrylamide res 
ms. 

[0016] Prior to being ?beriZed, the paper containing the 
Wet strength additive can be dried and shredded if desired. 
In general, the paper being ?beriZed should have a moisture 
content of less than about 20%, and particularly less than 
about 15%. Preferably, the paper has a moisture content that 
is about the same as or less than the moisture content of the 
atmosphere. 
[0017] Various devices can be used in order to mechani 
cally ?beriZe the paper. In general, a mill or pulveriZer is 
used in the process. Speci?c examples of mills that can be 
used include a hammermill, a disc mill, a pin mill or a Wing 
beater mill. 

[0018] Once the paper is recycled into discreet ?bers, the 
?bers can be used to form various products. For instance, the 
?bers can be incorporated into an aqueous ?ber furnish and 
used to form various paper Webs. The ?ber furnish can 
contain recycled broke alone or in combination With other 
various types of ?bers. Products that can be made With the 
recycled broke include Wipers, tissues, and various other 
similar products. 

[0019] Other objects, features and aspects of the present 
invention are discussed in greater detail beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] A full and enabling disclosure of the present inven 
tion, including the best mode thereof to one of ordinary skill 
in the art, is set forth more particularly in the remainder of 
the speci?cation, including reference to the accompanying 
?gures in Which: 

[0021] FIG. 1 is a perspective vieW of an example of a 
?beriZer apparatus used to carry out the process of the 
present invention. 

[0022] FIG. 2 is a perspective vieW of the ?beriZer of the 
type shoWn in FIG. 1 With the front lid opened to expose the 
impeller blades and serrated Working surface. 

[0023] FIG. 3 is a cut-a-Way perspective vieW of the 
opened ?beriZer With the impeller removed to expose the 
ori?ce through Which the processed ?bers are WithdraWn 
from the Working chamber. 

[0024] FIG. 4 is a side elevation of the ?beriZer partially 
in section illustrating its operation. 

[0025] FIG. 5 is a perspective vieW of a ?beriZer modi?ed 
to operate in a continuous mode. 

[0026] FIG. 6 is a schematic ?oW diagram illustrating a 
process in accordance With this invention. 

[0027] Repeat use of reference characters in the present 
speci?cation and draWings is intended to represent same or 
analogous features or elements of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0028] It is to be understood by one of ordinary skill in the 
art that the present discussion is a description of exemplary 
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embodiments only, and is not intended to limit the broader 
aspects of the present invention Which broader aspects are 
embodied in the exemplary construction. 

[0029] The present invention embodies the use of a dry 
mechanical treatment for reWorking Wet strength broke in 
preparation for reuse in tissue and other paper products, thus 
avoiding the need for chemical treatment in the Wet state. In 
general, the invention resides in a method for dry ?beriZing 
Waste broke comprising Wet strength additives by ?rst 
mechanically ?beriZing a Wet strength additive-bearing 
broke source in a substantially dry state, preferably air dry, 
thereby producing discrete ?bers. As used herein, “air dry” 
refers to the moisture content of the broke being in equilib 
rium With atmospheric conditions to Which it is exposed. 
Next, the dry ?bers are redispersed in Water to form a slurry 
for the preparation of tissue or paper products. 

[0030] According to the present invention, ?beriZation is 
conducted When the Wet strength broke is air dry or other 
Wise substantially dry. In one speci?c embodiment of the 
invention, a Pallmann pulveriZer is used for de?bering the 
Wet strength broke. Other equipment such as a hammermill 
or similar type of mechanical ?beriZing equipment may be 
used. 

[0031] An example of a ?beriZing apparatus that may be 
used in the process of the present invention is disclosed in 
US. Pat. No. 4,668,339 to Terry Which is incorporated 
herein by reference in its entirety. Other ?beriZing processes 
are also disclosed in US. Pat. No. 4,867,383 and US. Pat. 
No. 4,615,767, Which are both incorporated herein by ref 
erence. The prior patents are primarily directed to a process 
for removing ink-bearing ?nes from various ?ber sources. 
None of these references, hoWever, disclose or suggest dry 
?beriZing paper containing Wet strength additives in order to 
recycle the ?bers contained Within the paper. In fact, as 
discussed above, in the past it has been taught to chemically 
treat paper containing Wet strength additives in order to 
recycle the paper. 

[0032] Once the dry ?beriZation process has been com 
pleted, the individual ?bers can be re-dispersed in a Water 
slurry of 3-5 % consistency in a stock chest. The broke ?bers 
can then be blended With the other furnish components and 
used to produce tissue, Wipes or other similar paper prod 
ucts. Tissue or paper made from the resultant mechanically 
de?bered broke is characteriZed as having higher bulk, 
porosity, opacity, and brightness than tissue or paper made 
from conventionally chemically reWorked broke. Including 
the elimination of additional chemical costs, the dry ?ber 
iZation process can also be used on any furnish type Without 
discoloring pulps. Also, the present invention is independent 
of the level of Wet strength in the product or type of Wet 
strength resin used With the product. 

[0033] The ?beriZation apparatus illustrated in FIG. 1, a 
turbomill, represents one example of a ?beriZer that may be 
used in the present invention. HoWever, those skilled in the 
art may use a variety of ?beriZation apparatus units available 
to carry out the process of this invention, such as a Pallmann 
pulveriZer, hammermills, disc mills, pin mills, Wing beater 
mills, etc. In general in FIG. 1, the ?beriZer 1 comprises a 
housing Which encloses rotating rotor blades (See FIG. 2) 
driven by a suitable drive means 2. The Wet strength broke, 
Which may be shredded, is fed through feed inlet 3 and the 
Waste paper is comminuted or ?beriZed substantially to 
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individual ?bers. An internally disposed fan draws air in 
through the feed inlet 3 along With the Waste paper, and 
eXpels the air through eXit port 4 carrying the ?bers along 
With the air. The ?bers are collected in a tubular meshed bag 
5 or other suitable container. Also shoWn in FIG. 1 is 
cooling means having Water supply inlet 6 and eXit ports 7 
for removing heat generated due to friction by the shearing 
of the ?ber feedstock. 

[0034] FIG. 2 illustrates the internal Working chamber of 
the ?beriZer, primarily illustrating the position of the rotor 
blades. There is shoWn a serrated, grooved Working surface 
8 against Which the feed material is abraded by the action of 
the moving rotor blades 9. Although not clearly shoWn in 
this Figure, there is a space betWeen the serrated Working 
surface and the blades in Which cellulosic materials are 
buffered about. The blade position relative to the Working 
surface 8 is adjustable to add a degree of control over the 
eXtent of ?beriZation, Which is also controlled by the rotor 
speed, the residence time, the gap betWeen the rotor and the 
stator, and the nature of the Working surface. 

[0035] The Working surface 8 consists of siX removable 
segments. These can be replaced by a greater or feWer 
number of segments having a different design or con?gu 
ration With respect to the surface. This ?exibility provides an 
in?nite number of choices for altering and optimiZing the 
?beriZation. More speci?cally, the grooves of each segment 
as shoWn are parallel to each other and are spaced apart by 
about 2 millimeters (mm), measured peak-to-peak. Each 
groove is about 1.5 mm deep. The radial Width of each 
segment is about 10 centimeters These dimensions are 
given only for purposes of illustration and are not limiting, 
hoWever. Also, partially shoWn is the Working surface on the 
inside of the hinged cover 10, Which is substantially iden 
tical to the other Working surface 8 already described. When 
the cover is closed, the tWo Working surfaces provide an 
inner chamber in Which the feed material is ?beriZed. 

[0036] FIG. 3 is a cut-a-Way perspective of the ?beriZer 
With the rotor removed to eXpose the ori?ce 11 through 
Which the ?beriZed material passes before eXiting through 
the eXit port 4. The siZe of the ori?ce is variable Which 
controls the degree of ?beriZation by increasing or decreas 
ing the air ?oW rate and hence the residence time Within the 
?beriZer. The ori?ce is contained Within a removable plate 
12 for convenient changing of the ori?ce siZe. An ori?ce 
diameter of 160 mm has been found to be suitable in 
conjunction With an air ?oW rate of about 10 cubic meters 
per minute. Also shoWn in FIG. 3 are the impeller blades 13 
of the fan Which provides the How of air through the 
?beriZer. 

[0037] FIG. 4 is a cross-sectional, cut-a-Way vieW of the 
?beriZer schematically illustrating its operation. The arroWs 
indicate the direction of How of air and ?bers. More spe 
ci?cally, the Wet strength broke source 15 is introduced into 
the feed inlet 3 Where it is contacted by the rotating blades 
9. The air ?oW directs the Wet strength broke betWeen the 
rotor blades and the Working surface 8 such that the Wet 
strength broke is comminuted into smaller and smaller 
particles, eventually being reduced or ?beriZed to substan 
tially discrete ?bers. The centrifugal forces created by the 
rotor blades tend to force the particles, preferentially the 
larger particles, to the apeX 16 betWeen the angled Working 
surfaces. These forces tend to keep the larger particles from 
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escaping before they have been completely ?beriZed. Upon 
substantially complete ?beriZation, the comminuted solid 
materials are carried through the ori?ce 11 of the removable 
plate 12. The fan impellers 13 then force the airborne ?bers 
out through the eXit port 4. 

[0038] FIG. 5 illustrates the operation of the ?beriZer 
previously described, but slightly modi?ed for continuous 
operation as Would likely be required for commercial opera 
tion. In this embodiment, the feed inlet 3 is shoWn as a 
tubular inlet rather than the hopper as shoWn in FIG. 1. The 
feed tube Will provide a continuous supply of shredded Wet 
strength broke material of suitable siZe and quality. Gener 
ally speaking, such a material can be in the form of sheets 
from about 2 to about 4 inches square or less and should be 
free of debris to protect the ?beriZation apparatus. HoWever, 
the particle siZe and shape of the feed Will depend on the 
capabilities of the particular ?beriZer being used and is not 
a limitation of this invention. 

[0039] A further modi?cation illustrated is the continu 
ously moving screen 18 Which collects the ?bers in the form 
of a Web or batt 19. ShoWn in phantom lines is a modi?ed 
eXit port 4 Which has been Widened to accommodate the 
Width of the moving screen. 

[0040] In one embodiment, the ?beriZer is con?gured to 
receive broke at a rate of at least 1.5 pounds per minute. In 
this embodiment, the ?beriZer can be set up With a 3 mm 
clearance betWeen the serrated Working surface and the rotor 
blades. A removable plate having an ori?ce of 140 mm can 
be installed behind the impeller, Which travels at, for 
instance, 4830 revolutions per minute (r.p.m.) With no load. 
Air ?oW through the ?beriZer can be about 365 cubic feet per 
minute. Cooling Water can be fed to the cooling jacket at the 
rate of 2 liters per minute. Typically, the initial Water 
temperature Will be 59-60 degrees Fahrenheit and Will 
level off at 66-68 F. after an eXtended run. The speed of the 
Wire receiving the ?beriZed material from the ?beriZer can 
be set at 350 feet per minute. 

[0041] FIG. 6 schematically illustrates an overall vieW of 
a process in accordance With this invention. More particu 
larly, it shoWs a source of Wet strength broke 15 being fed 
to a ?beriZer 21 identical to or similar in function to the type 
described in the previous Figures. In the ?beriZer the Wet 
strength broke, Whether shredded or not, is substantially 
reduced to individual or discrete ?bers and deposited on a 
moving screen 18. Deposition of the ?bers onto the screen 
is aided by a vacuum boX 20. The ?brous mass or batt of 
?bers deposited on the moving screen is thereafter recovered 
by metering to a uniform thickness in a suitable metering 
device 24 and thereafter converted into bales of pulp in a 
baler 25 or, alternatively, fed directly into a pulper to form 
a pulp slurry for making paper in the conventional manner. 
In addition, the recovered ?bers can be fed directly to an 
air-forming apparatus for producing air laid Webs or batts. 
Those skilled in the art Will recogniZe that a variety of 
apparatus or equipment can be used in performing the 
functions illustrated herein. 

EXAMPLES 

[0042] In order to illustrate the effectiveness of the process 
of the present invention, dry ?beriZing of a Wet strength 
broke source in accordance With the present invention Was 
carried out using a pulveriZer as the ?beriZer apparatus. 
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Additional Wet strength broke of the same source Was also 
Wet ?beriZed using hypo bleach to compare the tWo pro 
cesses against one another. The Wet strength broke source 
originated from SCOTT toWels. The results are set forth in 
Table I beloW. 

[0043] The properties of the SCOTT® toWel broke that 
Was used in the example are as folloWs: 

Basis Weight of ToWel 
Furnish 

23.5 lbs/2880 sq. ft. 
20% hardwood Kraft 
60% softwood Kraft 
20% Broke 

Kymene additive level 1.0% (20 lbs/ton) 
(Wet strength additive) 

[0044] After the broke Was reduced to individual ?bers 
using the hypo bleach process and the dry ?beriZing process 
of the present invention, paper hand sheets Were formed 
from the ?bers and tested. In particular, the hand sheets Were 
tested for their drainage properties (Canadian Standard 
Freeness TAPPI test), for tensile strength, for stretch char 
acteristics, for slope, for caliper, for tear resistance, for 
porosity, for brightness using an Elrepho Photoelectric 
Re?ectance Photometer, for opacity, and for Weighted aver 
age ?ber length (WAFL) Which Was determined using a 
Kajaani FS-200 device. The above tests performed Were 
standard tests essentially conforming to TAPPI standard 
procedure numbers X, Y, Z, A, B, C, D and E, respectively 
as Would be knoWn to one skilled in the art and Were used 

for comparative purposes. The folloWing results Were 
obtained: 

TABLE 1 

Wet Fiberized 
Sample “Control” Dry Fiberized 

Freeness (ml) 670 790 
Tensile (NM/g) 23.06 3.31 
Stretch (%) 2.16 0.86 
Tensile (gcm/cm2) 22.64 0.87 
Energy 
Absorbed 

(TEA) 
Slope A (kg) 480.0 0.0 
Caliper (in) 0.0066 0.0090 
Tear (gf) 89.83 14.23 
Porosity (ft3/min/ 194.0 934.4 

ft2) 
Brightness (ISO, %) 69.82 76.41 
L" 92.51 93.60 
a" —1.75 —1.22 
b" 10.21 6.51 
Opacity (%) 76.01 78.23 
WAFL (mm) 1.86 1.69 

[0045] As shoWn above, in comparison to chemically 
de?bering the broke, the dry ?beriZation process of the 
present invention substantially increases freeness and bulk. 
Further, ?bers produced in accordance to the process of the 
present invention also yielded hand sheets With better bright 
ness and opacity characteristics. The dry ?beriZation process 
of the present invention has the potential to produce high 
bulk, high brightness debonded ?bers, in comparison to 
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traditional methods. Further, these improvements are real 
iZed at a loWer cost and Without having to handle the 
chemicals used in the past. 

[0046] These and other modi?cations and variations to the 
present invention may be practiced by those of ordinary skill 
in the art, Without departing from the spirit and scope of the 
present invention, Which is more particularly set forth in the 
appended claims. In addition, it should be understood that 
aspects of the various embodiments may be interchanged 
both in Whole or in part. Furthermore, those of ordinary skill 
in the art Will appreciate that the foregoing description is by 
Way of eXample only, and is not intended to limit the 
invention so further described in such appended claims. 

What is claimed: 
1. A process for recycling paper containing Wet strength 

additives comprising the steps of: 

providing paper broke containing at least one Wet strength 
additive, said paper broke having a moisture content of 
less than 20% by Weight, said paper broke originating 
from a material selected from the group consisting of a 
paper Wiper, a toWel, a napkin, a tissue, and miXtures 
thereof; and 

mechanically ?beriZing said paper broke for a time suf 
?cient to overcome paper bonds formed by said Wet 
strength additive and to reduce said paper broke into 
substantially discreet ?bers. 

2. A process as de?ned in claim 1, Wherein said paper 
broke has a moisture content of less than about 5% by 
Weight. 

3. A process as de?ned in claim 1, Wherein said Wet 
strength additive is present Within said paper broke in an 
amount from about 0.1% to about 2% by Weight. 

4. A process as de?ned in claim 1, Wherein said Wet 
strength additive comprises a material selected from the 
group consisting of a polyamine, a urea-formaldehyde, a 
melamine-formaldehyde, an epichlorohydrine, a ketene 
dimer, and a polyacrylamide. 

5. Aprocess as de?ned in claim 1, further comprising the 
step of incorporating said substantially discreet ?bers into a 
?ber furnish for forming a paper Web. 

6. Aprocess as de?ned in claim 1, further comprising the 
step of drying said paper broke prior to mechanically 
?beriZing said broke. 

7. Aprocess as de?ned in claim 1, further comprising the 
step of shredding said paper broke prior to mechanically 
?beriZing said broke. 

8. A process as de?ned in claim 1, Wherein said paper 
broke is mechanically ?beriZed in a mill or pulveriZer. 

9. A process for recycling paper containing Wet strength 
additives comprising the steps of: 

providing a paper product containing at least one Wet 
strength additive; 

mechanically ?beriZing said paper product for a time 
suf?cient to overcome paper bonds formed by said Wet 
strength additive and to reduce said paper product into 
substantially discreet ?bers; 

incorporating said substantially discreet ?bers into a ?ber 
furnish for forming a paper Web. 

10. A process as de?ned in claim 9, Wherein said paper 
product has a moisture content of less than 20%. 
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11. A process as de?ned in claim 9, Wherein said paper 
product has a moisture content no greater than the moisture 
content of the surrounding atmosphere. 

12. A process as de?ned in claim 9, Wherein said paper 
product is ?beriZed in a mill or pulveriZer. 

13. A process as de?ned in claim 9, Wherein said Wet 
strength additive comprises a material selected from the 
group consisting of a polyamine, a urea-formaldehyde, a 
melamine-formaldehyde, an epichlorohydrine, a ketene 
dimer, and a polyacrylamide. 

14. A process as de?ned in claim 9, Wherein said Wet 
strength additive comprises a ketene dimer. 

15. A process as de?ned in claim 9, Wherein said paper 
product comprises broke obtained from a Wiper, a toWel, a 
napkin, a tissue or miXtures thereof 

16. A process as de?ned in claim 9, Wherein said Wet 
strength additive is present Within said paper product in 
amount from about 0.1% to about 2% by Weight. 

17. A process as de?ned in claim 9, Wherein said paper 
Web formed containing said substantially discreet ?bers 
comprises a Wiper or a tissue. 

18. Aprocess for recycling paper containing Wet strength 
additives comprising the steps of: 

providing a paper broke containing at least one Wet 
strength additive, said paper broke having a moisture 
content of less than about 20%, said paper broke being 
obtained from a Wiper or a tissue, said Wet strength 
additive comprising a material selected from the group 
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consisting of a polyamine, a urea-formaldehyde, a 
melamine-formaldehyde, an epichlorohydrine, a ketene 
dimer, and a polyacrylamide; 

mechanically ?beriZing said paper broke for a time suf 
?cient to overcome paper bonds formed by said Wet 
strength additive and to reduce said paper product into 
substantially discreet ?bers, said paper broke being 
?beriZed in a mill or pulveriZer; 

incorporating such substantially discreet ?bers into a ?ber 
furnish for forming a paper Web. 

19. A process as de?ned in claim 18, Wherein said Wet 
strength additive is present Within said paper broke in an 
amount from about 0.1% to about 5% by Weight. 

20. A process as de?ned in claim 18, further comprising 
the step of drying said paper broke prior to mechanically 
?beriZing said broke. 

21. A process as de?ned in claim 18, further comprising 
the step of shredding said paper broke prior to ?beriZing said 
broke. 

22. A process as de?ned in claim 20, further comprising 
the step of shredding said paper broke prior to ?beriZing said 
broke. 

23. A process as de?ned in claim 18, Wherein said Wet 
strength additive comprises a ketene dimer. 


