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[57] ABSTRACT 
Methods of recovering reusable ?bers from mixtures 
of waste ?bers and/0r fabrics and synthetic, cross 
linked polyacrylate resins which comprise: (1) heating 
a mixture of waste ?bers and/or fabrics and synthetic, 
cross-linked polyacrylate resins in an aqueous saponi 
fying solution containing an alkali metal hydroxide 
and a water~soluble salt containing a monovalent cat 
ion, which solution saponi?es the synthetic, cross 
linked polyacrylate resins and initiates their decompo 
sition or solubilization without undesirably swelling 
the same; (2) treating the mixture of waste ?bers and 
/or fabrics and synthetic, cross-linked, saponi?ed, 
polyacrylate resins in an aqueous washing solution 
containing a water-soluble salt containing a monova 
lent cation to remove alkali therefrom; and (3) wash 
ing and recovering the reusable ?bers from the mix 
ture of waste ?bers and/or fabrics and decomposed or 
solubilized synthetic, cross~linked polyacrylate resins. 

21 Claims, 1 Drawing Figure 
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1 
METHODS OF RECOVERING REUSABLE FIBERS 

BACKGROUND OF THE INVENTION 

In various industries such as the textile, leather, pa 
per, paper products, and like industries, there is a need 
to recover fibers which have been coated or impreg 
nated with resins. This need to recover ?bers and recy 
cle them grows increasingly important with the ever 
growing awareness of our basic ecological require 
ments. . 

In the following speci?cation, the present invention 
will be described in particularity with reference to the 
recovery of ?bers used in the manufacture of woven, 
knitted, felted, and especially nonwoven fabrics in the 
textile industry. This, however, is merely illustrative 
and the broader aspects of the inventive concept are 
not to be construed as limited thereto. 
One of the conventional commercial methods of 

making nonwoven fabrics is to prepare a relatively ?at, 
?brous web of several thicknesses or layers of ?bers 
which are arranged generally in parallel or carded fash 
ion, or distributed in random or haphazard array. 
These ?brous layers are then bonded, either in over 

all fashion or in intermittent print patterns, with an ad 
hesive bonding agent or a synthetic resin, to form an 
integral, self-sustaining nonwoven fabric. At the end of 
the manufacturing operation, the nonwoven fabric is 
usually trimmed to a desired predetermined width, thus 
creating two relatively narrow edge strips of “trim 
waste." These strips of trim waste represent only a 
small proportion of the total ?nished nonwoven fabric, 
but ultimately accumulate to very considerable 
amounts and are well worth recovering and recycling, 
not only from an ecological viewpoint but also for eco 
nomic reasons. 

Additionally, on occasion, the body of the nonwoven 
fabric is found unsatisfactory and is discarded to also 
become waste. Such waste, often termed ‘-‘flat waste,” 
also accumulates to very large amounts in relatively 
very short periods of time. And, of course, there are 
also odds and ends of miscellaneous nonwoven fabrics 
which become waste for various reasons. 
One very large class of synthetic resins used for bond 

ing nonwoven fabrics comprises the polymers and co 
polymers of vinyl esters, of which polyvinyl acetate is 
presently the most important single member. Fortu 
nately, these polyvinyl ester resins are susceptible to 
decomposition, solubilization, or saponi?cation treat 
ments with caustic and the ?bers bonded thereby are 
recoverable by known methods. 
Another large class of synthetic resins used for bond 

ing nonwoven fabrics comprises the polymers and co 
polymers of vinyl halides, of which polyvinyl chloride 
is presently the most important single member. Fortu 
nately, these polyvinyl chloride resins are susceptible to 
decomposition, solubilization, or saponi?cation treat 
ments with caustic and added ketones or alcohols (see 
US. Pat. No. 2,832,633 which issued Apr. 29, 1958) 
and the ?bers bonded thereby are also recoverable. 

In recent years, however, another class of synthetic 
resins have become very important commercially for 
bonding nonwoven fabrics. These resins are the self 
cross-linkable polyacrylate resins which, unfortunately, 
are not susceptible to decomposition or solubilization 
recovery treatments, either with caustic alone or with 
caustic and added chemicals such as ketones, alcohols, 
lactones, or sulfoxides. 
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Speci?cally, when nonwoven fabric “trim waste,” 

“?at waste,” or other waste too, for that matter, which 
has been bonded with a well-cured, self-cross-linking 
polyacrylate resin is boiled under pressure at elevated 
temperatures in dilute caustic alone or in a dilute caus 
tic-ketone, alcohol, lactone, or sulfoxide solution for a 
long period of time, the resin is attacked to some de 
gree but is not completely decomposed or made solu 
ble. The resin does break down to a sufficient degree 
but the resulting product is a swollen, viscous, slimy 
jelly which clings tenaciously to the ?bers and does not 
wash out. If dried, the jelly-covered ?bers become a 
tightly bonded, unworkable, stiff mass of ?bers and 
res1n. 

Such difficulties have been avoided to some extent 
more recently by methods involving an additional treat 
ment of the waste ?bers and polyacrylate resins with a 
neutral or alkaline oxidizing agent, such as hydrogen 
peroxide. Such methods are described more fully in co 
pending patent applications Ser. Nos; 285,388, now 
US. Pat. No. 3,801,273 and 285,389 now US. Pat. No. 
3,843,321, ?led Aug. ,30, 1972. Unfortunately, such 
methods, although generally satisfactory and commer 
cially acceptable, have been found to somewhat de 
grade many waste ?bers to some degree and even fur 
ther improved methods are therefore desired. 

It is therefore a principal purpose of the present in 
vention to provide methods of recovering reusable fi 
bers from mixtures of waste ?bers and synthetic, cross~ 
linked polyacrylate resins without degrading the ?bers 
to a degree whereby their usefulness for recycling and 
reuse in textile or other processes for the production of 
fabrics or other ?brous products is not impaired. 

STATEMENT OF THE INVENTION 

It has been discovered that such principal purpose 
and other purposes to be described hereinafter can be 
accomplished by heating the mixture of waste ?bers 
and synthetic, cross-linked polyacrylate resins within 
the range of from about 85° C. to about 150° C. for a 
period of time of from about ‘A hour to about 2 hours 
in an aqueous saponifying solution containing from 
about 1% by weight to about 5% by weight of an alkali 
metal hydroxide and from about 1% by weight to about 
7% by weight of a water-soluble salt containing a mon 
ovalent cation to saponify and initiate the decomposi 
tion or solubilization of the synthetic, cross-linked 
polyacrylate resin without undesirably swelling, the 
same; washing the waste ?bers and the synthetic, cross 
linked polyacrylate resin in an aqueous solution con 
taining from about 1% by weight to about 7% by weight 
of a water-soluble salt containing a monovalent cation; 
and washing, separating and recovering the reusable 
?bers from the mixture of waste ?bers and decomposed 
or solubilized synthetic, cross-linked polyacrylate res 
ins. 

GENERAL DESCRIPTION OF THE INVENTION 

In the following speci?cation, there are described 
preferred embodiments of the invention, but is is to be 
understood that the inventive concept is not to be con 
sidered limited to the speci?c embodiments disclosed 
except as detennined by the scope of the appended 
claims. 

TI-IE FIBERS 

The reusable ?bers which form the recoverable ma 
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terials of the present inventivev concept are primarily of 
cellulosic nature, such as cotton or rayon (viscose or 
regenerated cellulose). Other ?bers, however which 
are capable of resisting the chemical treatments de 
scribed herein, without undesirable or excessive degra 
dation, decomposition, or solubilization, may also be 
applicable. Examples of such other applicable ?bers 
include: nylon polyamide 6/6 and 6; the polyolefins 
such as polyethylene and polypropylene; polyesters; 
formalized, insoluble polyvinyl alcohol; etc. 

THE RESINS 

The synthetic cross-linked polyacrylate resin which is 
to be separated and removed from the ?bers may be 
one or more of a relatively large group of synthetic res 
ins well known in industry and may be of an internally, 
self-cross-linking type or an externally cross-linking 
type. Specific examples of such synthetic cross-linkable 
resins include: (1) polymers and copolymers of the 
acrylic resins such as ethyl acrylate, methyl acrylate, 
butyl acrylate, ethyl butyl acrylate, ethyl hexyl acrylate, 
hydroxyethyl acrylate, dimethyl amino ethyl acrylate, 
etc; (2) polymers and copolymers of the methacrylic 
resins such as methyl methacrylate, ethyl methacrylate, 
isopropyl methacrylate, butyl methacrylate, etc.; (3) 
copolymers of such acrylates and methacrylates and 
other copolymerizable materials such as vinyl acetate, 
vinyl chloride, vinylidene chloride, styrene, itaconic 
acid, acrylic acid, methacrylic acid, acrylon‘itrile, meth 
acrylonitrile, acrylamide, N-isopropyl acrylamide, N~ 
methylol acrylamide, m‘ethacrylamide, etc. 
These resins may be present either as homopolymers 

comprising a single repeating monomeric unit, or they 
may be used as copolymers comprising two, three, or 
more different monomeric units which are arranged in 
random fashion, or in a de?nite ordered alternating 
fashion, within the polymer chain. Also included within 
the inventive concept are the block polymers compris 
ing relatively long blocks of different monomeric units 
in a polymer chain and graft polymers comprising 
chains of one monomer attached to the backbone of 
another polymer chain. 

THE HEATING‘ STEP 
The mixture of the waste ?bers and the synthetic 

cross-linked polyacrylate resins ‘is heated or cooked 
with or without pressure at elevated temperatures 
within the range of from about 85° C. (with or without 
pressure) to about 150° C. (with pressure) for a period 
of from about ‘A hour to_ about 2 hours in an aqueous 
treating‘ solution containing from about 1% by weight 
to about 5% by weight of an alkali metal hydroxide and 
from about 1% by weight to about 7% by weight of a 
water-soluble monovalent metal salt. These tempera 
tures, pressures, and times are mutually interdependent 
and interrelated, and can be varied as is normally done 
in conventional chemical reactions and treatments. 

THE ALKALl METAL HYDROXIDE 

The alkali metal hydroxide is preferably sodium hy 
droxide or potassium hydroxide but the hydroxides of 
other alkali metals such as lithium, etc. are also suit 
able. 
As indicated previously, the concentration of the al 

kali metal hydroxide in the heating solution ranges 
from about 1% by weight to about 5% by weight. Lower 
or higher concentrations may be used but often lead to 
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4 
too slow or too rapid reactions or possible damage to 
the waste ?bers and are not as desirable under ordinary 
circumstances. 

THE WATER-SOLUBLE SALT CONTAlNlNG A 
MONOVALENT CATION 

The water-soluble salt containing a monovalent cat 
ion may be selected from a relatively large group of 
salts including sodium chloride, potassium chloride, 
lithium chloride, ammonium chloride, sodium bro 
mide, sodium carbonate, sodium sulfate, potassium sul 
fate, sodium nitrate, sodium bicarbonate, sodium phos 
phate, sodium borate, potassium nitrate, etc. It is 
merely necessary that the cations produced in solution 
be monovalent; that the salts be suf?ciently water 
soluble; and that they possess suf?cient stability and do 
not decompose during the heating or cooking step at 
elevated temperatures. 
As indicated previously, the concentration of the 

water-soluble monovalent metal salt in the heating so 
lution ranges from about 1% to about 7% by weight. 
Lower percentages are not desired but higher percent 
ages may be used but are normally not ef?cient or eco 
nomical. 

THE HEATING STEP 

During the heating at an elevated temperature, as de 
scribedherein, the synthetic, cross-linked polyacrylate 
resins are saponi?ed and their decomposition or solubi 
lization is initiated. Also, during this time, the resin is 
attacked and is partially broken down or decomposed, 
or made soluble. Fortunately, however, the resins do 
not swell to previously-experienced levels and they do 
not become as slimy or jelly-like, nor do they cling 
quite as tenaciously to the waste ?bers. As a result of 
such decreased swelling and lessened gelation, the sub 
sequent recovery steps are made much simpler. 

THE WASHlNG STEP 

Subsequent to the heating at the elevated tempera 
ture, as described herein, at which point the pH may be 
in the range of about 13 or 14, the reaction product is 
washed with an aqueous washing solution containing 
from about 1% by weight to about 7% by weight of a 
water-soluble monovalent metal salt but in any event at 
a concentration not less than the salt concentration 
used during the heating or cooking step. The concen 
tration of the salt in the washing solution must be kept 
at a level at least equal to about 1% by weight and must 
not be allowed to fall under such a minimum, critical 
value. However, the concentration of the salt in the 
washing solution may be permitted to be above the 7% 
value but such is deemed uneconomical and unneces‘ 
sary under normal circumstances. 
The mixture of waste ?bers and resin materials is 

washed with the monovalent metal salt wash solution 
several times, during which time the alkali from the 
original alkali metal hydroxide is washed out and the 
pH is gradually reduced. Some or all of the sodium 
polyacrylate resin materials formed as a result of the 
saponi?cation is also removed at this time. Other con 
stituents, contaminants, and miscellaneous by-products 
are also washed out at the same time. The pH of the 
cooking solution which originally was as high as about 
13 or 14 decreases to about 10 or 9 or even lower dur 
ing the washings. 
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After several salt washings of the mixture of ?bers 
and polyacrylate resin and concomitant reduction of 
the pH, then washing with water .or a very dilute alkali, 
such an ammonia, is in order to remove any remaining 
polyacrylate resin materials to separate and recover the 
reusable ?bers in a form suitable for recycling and 
reuse in textile or related processes. 

ALTERNATIVE WASHING PROCEDURES 

The washing with the monovalent metal salt solution 
must be very thorough and several washings are re 
quired. The number of washings in some stubborn 
cases has been found to be as many as ?fteen which, of 
course, is undesirable from a commercial or economic 
viewpoint. The number of washings, however, may be 
reduced by the following alternative procedures. 

DILUTE ACID WASHING 

After one or two washings of the mixture of ?bers 
and polyacrylate resin with the water-soluble monova 
lent metal salt solution, washing with a dilute acid con 
verts the polyacrylate resin from the sodium salt form 
to the acid form and deswells and shrinks down the size 
of the mixture of fibers and polyacrylate resin. This de 
swells the polyacrylate resin, allowing better penetra 
tion and circulation of the wash liquors through the 
mixture, and thus reduces the total number of washings 
required. Any suitable diluted acid may be used such 
as dilute hydrochloric, sulfuric, nitric, phosphoric, 
acetic, butyric, chloracetic, chlorpropionic, citric, for 
mic, fumaric, iodic, isobutyric, lactic, maleic, malic, 
malonic, mandelic, naphthoic, nitrous, oxalic, periodic, 
phosphorous, phthalic, picric, propionic, pyrophos 
phoric, salicylic, succinic, sulfanilic, sulfurous, tartaric, 
and like acids. These acids are used in diluted form and 
are normally used in concentrations of from about 3% 
to about 1/:>.% or less. It is to be noted that these acids 
have ionization or dissociation constants equal to or 
greater than that of polyacrylic acid, which is about I 
X l0~6 at 25° C. 

POLYVALENT SALT WASHING 

After one or two washings of the mixture of ?bers 
and polyacrylate resins with the water-soluble monova 
lent metal salt solution, washing with a water-soluble 
polyvalent metal salt solution similarly deswells and 
shrinks down the size of the mixture of ?bers and poly 
acrylate resin. This also reduces the total number of 
washings required. Any suitable water-soluble-polyva 
lent metal salt of calcium, magnesium, zinc, aluminum, 
iron, chromium, cobalt, nickel, copper, etc., may be 
used in the form of the chloride, sulfate, nitrate, phos 
phate, acetate, etc., provided they are suf?ciently 
water-soluble and stable under the conditions used. 
These polyvalent metal salts are used in concentra 

tions of from about 0.05% to about 2% by weight or 
even slightly higher. _ 

The various steps and combinations thereof pertain 
ing to the methods of the present inventive concept are 
set forth in THE FIGURE of the drawing which accom 
panies the speci?cation. 
The invention will be further illustrated in greater de 

tail by the following specific examples. It should be un 
derstood, however, that, although these examples may 
describe in particular detail some of the more speci?c 
features of the invention, they are given primarily for 
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6 
purposes of illustration and the invention in its broader 
aspect is not to be construed as limited thereto. 

EXAMPLE 1 

One hundred grams of rayon trim waste ?bers pro 
duced in the course of the manufacture of nonwoven 
fabric comprising several layers of card webs and con 
taining as a bonding agent approximately 20% (20 
grams) of synthetic, cross-linked polyethylacrylate is 
introduced into a vessel containing 700 grams of water, 
21 grams of sodium hydroxide, and 21 grams of sodium 
chloride. This mixture of trim waste ?bers with polye 
thylacrylate and alkaline reagents is heated under pres 
sure for a period of one hour at a temperature of 
l25°C.~The polyethylacrylate is attacked during this 
heating step. At the completion of this cooking opera 
tion and after appropriate cooling in air, the ?ber mass 
is examined and found to feel slippery but not covered 
with an appreciable amount of viscous, slimy gel. 
The mass of cooked trim waste ?bers with the de 

composition products of polyethylacrylate therein is 
then squeezed down to a liquor: ?ber ratio of about 21/2 
to 1. The ?ber-resin mass is subjected to two more sep 
arate rinses and squeezings, each rinse containing 700 
grams of water in which there is dissolved 21 grams of 
sodium chloride. During these rinses in the sodium 
chloride solution, the ?ber mass swells slightly, most of 
the sodium hydroxide is removed, and a considerable 
portion of the acrylic decomposition products are also 
removed. At no time, does the ?ber mass swell measur 
ably greater than its volume at the completion of the 
cook. The pH of the ?ber mass is approximately 9 and 
the sodium hydroxide content is well below 1/é%. 
The rinsed and squeezed ?ber mass is introduced into 

a solution containing 31/2 grams glacial acetic acid and 
21 grams sodium chloride dissolved in 700 milliliters of ' 
water (1/2% acetic acid solution). The slippery, slimy 
feeling in the mass is greatly diminished, but the ?brous 
mass does not shrink greatly and still more of the 
acrylic decomposition products are dissolved in the ex 
cess liquid. This mat is squeezed again down to a liquor: 
?ber ratio of about 21/2 to_l, thereby removing still 
more of the acrylic decomposition products and other 
by-products of the reaction. ’ 
The ?brous mat is once again rinsed and squeezed in 

a salt solution (700 grams water and 21 grams sodium 
chloride), thereby removing still more of the undesired 
acrylic decomposition products. The pH of the mat at 
this point is approximately 5. 
The ?brous mat is now rinsed and squeezed in two 

consecutive operations, each in 700 milliliters of water 
containing 8 milliliters of commercial aqua ammonia 
(containing 28% NH;,). During the rinses the ?ber mat 
again becomes slippery to the touch and reswells 
slightly but not more than the swelling encountered at 
the end of the alkaline cooking operation. During these 
rinses and squeezings, the acrylic decomposition prod 
ucts are further removed from the ?brous mat leaving 
now only a relatively small portion among the ?bers. 
The ?bers are then washed in an excess of running 

warm water (about 100° to ll0°F.). further removing 
the acrylic by-products. The ?bers are squeezed to re 
move excess water and as much undesirable by 
products as possible. Finally. the ?ber mass is washed , 
well in relatively hot water, about 140°F. for a period 
of 5 minutes with fresh hot water being introduced dur 
ing this time. At the completion of this wash, the pH of 



3,873,411 
7 

the ?ber mass is approximately neutral. After the ?bers 
are dried in an oven, it is seen that they are fluffy and 
essentially completely free of all acrylic residues and 
other undesirable by-products and are quite suitable 
for reuse in textile processes for the production of non 
woven, woven or knitted fabrics. 

EXAMPLE II 

The procedures of Example I are followed substan 
tially as set forth therein except that sodium sulfate is 
used instead of sodium chloride in the saponi?cation 
step and in the washing step. The results are generally 
comparable to those obtained in Example I and the re 
covered fibers are suitable for use in textile operations. 

EXAMPLE III 

The procedures of Example I are followed substan 
tially as set forth therein except that sodium bisulfate 
is used instead of sodium chloride in the saponi?cation 
step and in the washing step. The results are generally 
comparable to those obtained in Example I and the re~ 
covered fibers are suitable for use in textile operations. 

EXAMPLE IV 

The procedures of Example I are followed substan 
tially as set forth therein except that ammonium chlo 
ride is used instead of sodium chloride in the saponi? 
cation step and in the washing step. The results are gen 
erally comparable to those obtained in Example I and 
the recovered ?bers are suitable for use in textile oper 
ations. 

EXAMPLE V 

The procedures of Example I are followed substan 
tially as set forth therein except that- sodium carbonate 
is used instead of sodium chloride in the saponi?cation 
step and in the washing step. The results are generally 
comparable to those obtained in Example I and the re 
covered fibers are suitable for use in textile operations. 

EXAMPLE VI 

The proceduresof Example I are followed substan 
tially as set forth therein except that sodium bicarbon 
ate is used instead of sodium chloride in the saponi? 
cation step and in the washing step. The results are gen 
erally comparable to those obtained in Example I and 
the recovered ?bers are suitable for use in textile oper 
ations. 

EXAMPLE VII 

The procedures of Example I are followed substan 
tially as set forth therein except that potassium chloride 
is used instead of sodium chloride in the saponi?cation 
step and in the washing step. The results are generally 
comparable to those obtained in Example I and the re 
covered ?bers are suitable for use in textile operations. 

EXAMPLE VIII 

The procedures of Example I are followed substan 
tially as set forth therein except that the saponi?cation 
step is carried out at 100°C. in a vessel open to the at 
mosphere for I% hours. The results are generally com 
parable to those obtained in Example I and the recov 
ered ?bers are suitable for use in textile operations. 

EXAMPLE IX 

The procedures of Example I are followed substan 
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8 
tially as set forth therein except that the concentration 
of sodium hydroxide in the saponi?cation step is in 
creased from 3% to 41/2%. The results are generally 
comparable to those obtained in Example I and the re 
covered fibers are suitable for use in textile operations. 

EXAMPLE X 

The procedures of Example I are followed substan 
tially as set forth therein except that the concentration 
of sodium hydroxide in the saponi?cation step is de 
creased from 3% to 2%. The results are generally com 
parable to those obtained in Example I and the recov 
ered ?bers are suitable for use in textile operations. 

EXAMPLE XI 

The procedures of Example I are followed substan 
tially as set forth therein except that the concentration 
of the sodium chloride used in the various operations 
is decreased from 3% to 1% (7 grams per 700 milliliters 
of water). The results are generally comparable to 
those obtained in Example I and the recovered ?bers 
are suitable for use in textile operations. 

EXAMPLE XII 

The procedures of Example I are followed substan 
tially as set forth therein except that the concentration 
of the sodium chloride used in the various operations 
is increased from 3% to 7% (49 grams per 700 millili 
ters of water). The results are generally comparable to 
those obtained in Example I and the ‘recovered ?bers 
are suitable for use in textile operations. 

EXAMPLE XIII 

The procedures of Example I are followed substan 
tially as set forth therein except that only 50 grams of 
rayon trim waste fibers are used instead of 100 grams. 
The results are generally comparable to those obtained 
in Example I and the recovered ?bers are suitable for 
use in textile operations. 

EXAMPLE XIV 

The procedures of Example I are followed substan 
tially as set forth therein except that. only 75 grams of 
rayon trim waste ?bers are used instead of 100 grams. 
The results are generally comparable to those obtained 
in Example I and the recovered ?bers are suitable for 
use in textile operations. 

EXAMPLE XV 

The procedures of Example I are followed substan 
tially as set forth therein except that only 25 grams of 
rayon trim waste ?bers are used instead of I00 grams. 
The results are generally comparable to those obtained 
in Example I and the recovered ?bers are suitable for 
use in textile operations. 

EXAMPLE XVI 

The procedures of Example I are followed substan 
tially as set forth therein except that a 0.05% solution 
of zinc chloride is substituted for the 1M. acetic acid 
solution. As soon as the ?bers are introduced to the di 
lute zinc chloride solution, the slimy and slippery feel 
immediately disappears. The subsequent rinsing in di— 
lute ammonium hydroxide causes the formation of a 
Zinc ammine complex which gradually washes out the 
zinc at the same time that it washes out the deleterious 
by-products. The results are generally comparable to 
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those obtained in Example I and the recovered ?bers 
are suitable for use in textile operations. 

EXAMPLE XVll 

The procedures of Example XVI are followed sub 
stantially as set forth therein except that a 0.25% solu 
tion of calcium chloride is substituted for 1/2% zinc 
chloride solution. A further change is made in this Ex 
ample in the rinsing immediately following the two di 
lute ammonia rinses. In this Example, the mat is rinsed 
with 0.75% acetic acid solution (700 ml) to remove any 
calcium salts remaining. The last traces of acrylic de 
composition products are removed by rinses, ?rst in 
warm and ?nally in hot water. The results are generally 
comparable to those obtained in Example XVI and the 
recovered ?bers are suitable for use in textile opera 
tions. 

EXAMPLE XVlll 

The procedures of Example I are followed substan 
tially as set forth therein except that a 1/2% solution of 
formic acid is substituted for the 1/2% solution of acetic 
acid. The results are generally comparable to those ob~ 
tained in Example I and the recovered fibers are suit 
able for use in textile operations. 

EXAMPLE XIX 

The procedures of Example I are followed substan 
tially as set forth therein except that a ‘/2% solution of 
citric acid is substantially for the 1/2% solution of acetic 
acid. The results are generally comparable to those ob 
tained in Example 1 and the recovered fibers are suit 
able for use in textile operations. 

EXAMPLE XX 

One hundred grams of rayon trim waste ?bers pro 
duced in the course of the manufacture of nonwoven 
fabric comprising several layers of card webs and con 
taining as a bonding agent approximately 20% (20 
grams) of synthetic, cross-linked polyethylacrylate is 
introduced into a vessel containing 700 grams of water, 
21 grams of sodium hydroxide, and 21 grams of sodium 
chloride. This mixture of trim waste ?bers with polye 
thylacrylate and alkaline reagents is heated under pres 
sure for a period of 1 hour at a temperature of 125°C. 
The polyethylacrylate is attacked during this heating 
step. At the completion of this cooking operation and 
after appropriate cooling in air, the ?ber mass is exam 
ined and found to feel slippery but not covered with an 
appreciable amount of viscous, slimy gel. 
The mass of cooked trim waste ?bers with the de 

composition products of polyethylacrylate therein is 
then squeezed down to a liquor: ?ber ratio of about 21/2 
to l. The ?ber-resin mass is subjected to eight more 
separate rinses and squeezings, each rinse containing 
700 grams of water in which there is dissolved 21 grams 
of sodium chloride. During these rinses in the sodium 
chloride solution, the ?ber mass swells slightly, most of 
the sodium hydroxide is removed, and a considerable 
portion of the acrylic decomposition products are also 
removed. At no time, does the ?ber mass swell measur 
ably greater than its volume at the completion of the 
alkaline saponi?cation cook. The sodium hydroxide 
content is essentially negligible. 
The ?bers are then washed in an excess of running 

warm water (about 100° to 1 10°F .), removing substan 
tially the last traces of the acrylic by-products. The ? 
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10 
bers are squeezed to remove excess water and any un 
desirable by-products which may remain. Finally, the 
?ber mass is washed well in relatively hot water, about 
140°F., for a period of 5 minutes with fresh hot water 
being introduced during this time. At the completion of 
this wash, the pH of the ?ber mass is approximately 
neutral. After the ?bers are dried in an oven, it is seen 
that they are ?uffy and essentially completely free of all 
acrylic residues and other undesirable by-products and 
are quite suitable for reuse in textile processes for the 
production of nonwoven, woven or knitted fabrics. 

EXAMPLE XXI 

The procedures of Example XVl are followed sub 
stantially as set forth therein except that a 1% solution 
of zinc chloride is substituted for the 1/2% acetic acid 
solution. As soon as the ?bers are introduced to the di 
lute zinc chloride solution, the slimy and slippery feel 
immediately disappears. The subsequent rinsing in di 
lute ammonium hydroxide causes the formation of a 
zinc ammine complex which gradually washes out the 
zinc at the same time that it washes out the deleterious 
by-products. The results are generally comparable to 
those obtained in Example XVI and the recovered ? 
bers are suitable for use in textile operations 

EXAMPLE XXlI 

The procedures of Example XVll are followed sub 
stantially as set forth therein except that a 0.10% solu 
tion of calcium chloride is substituted for 1/2% zinc 
chloride solution. A further change is made in this Ex 
ample in the rinsing immediately following the two di 
lute ammonia rinses. In this Example, the mat is rinsed 
with 0.75% acetic acid solution (700 ml) to remove any 
calcium salts remaining. The last traces of acrylic de 
composition products are removed by rinses, ?rst in 
warm and ?nally in hot water. The results are generally 
comparable to those obtained in Example XVll and the 
recovered ?bers are suitable for use in textile opera 
tions. 

EXAMPLE XXlll 

The procedures of Example XVII are followed sub 
stantially as setforth therein except that a 0.50% solu 
tion of calcium chloride is substituted for 1/2% zinc 
chloride solution. A further change is made in this Ex 
ample in the rinsing immediately following the two di 
lute ammonia rinses. In this Example, the mat is rinsed 
with 0.75% acetic acid solution (700 ml) to remove any 
calcium salts remaining. The last traces of acrylic de 
composition products are removed by rinses, ?rst in 
warm and ?nally in hot water. The results are generally 
comparable to those obtained in Example XVI] and the 
recovered ?bers are suitable for use in textile opera 
tions. 
Although several speci?c examples of the inventive 

concept have been described. the same should not be 
construed as limited thereby nor to the speci?c features 
mentioned therein but to include various other equiva 
lent features as set forth in the claims appended hereto. 
It is understood that any suitable changes, modi?ca 
tions and variations may be made without departing 
from the spirit and scope of the invention. 
What is claimed is: 
1. A method of recovering reusable ?bers from mix 

tures of waste ?bers and synthetic, cross-linked poly 
acrylate resins which comprises: heating at tempera 
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tures within the range of from about 85°C. to about 
150°C. for from about ‘A hour to about 2 hours, a mix 
ture of waste ?bers and synthetic, cross-linked poly 
acrylate resins in an aqueous saponifying solution con 
taining from about 1% by weight to about 5% by weight 
of an alkali metal hydroxide and from about 1% by 
weight to about 7% by weight of a water-soluble salt 
containing a monovalent cation which solution saponi 
?es the synthetic, cross-linked polyacrylate resins and 
initiates their decomposition or solubilization without 
undesirably swelling the same; treating the mixture of 
waste ?bers and synthetic, cross-linked, saponified, 
polyacrylate resins in an aqueous washing solution con 
taining at least about 1% by weight of a water-soluble 
salt containing a monovalent cation to remove alkali 
therefrom; and recovering the reusable fibers from the 
mixture of waste ?bers and decomposed or solubilized 
synthetic, cross-linked polyacrylate resins. 

2. A method as de?ned in claim 1 wherein the water 
soluble salt in the saponifying solution is sodium chlo 
ride. 

3. A method as de?ned in claim 1 wherein the water 
soluble salt in the saponifying solution is sodium sul 
fate. 

4. A method as de?ned in claim 1 wherein the water 
soluble salt in the saponifying solution is sodium bisul 
fate. 

5. A method as de?ned in claim 1 wherein the water 
soluble salt in the saponifying solution is sodium car 
bonate. 

6. A method as de?ned in claim 1 wherein the water 
soluble salt in the saponifying solution is ammonium 
chloride. 

7. A method as de?ned in claim 1 wherein the water 
soluble salt in the saponifying solution is potassium 
chloride. 

8. A method as de?ned in claim 1 wherein the water 
soluble salt in the aqueous washing solution is sodium 
chloride. 

9. A method as de?ned in claim 1 wherein the water 
soluble salt in the aqueous washing solution is sodium 
sulfate. 

10. A method as de?ned in claim 1 wherein the 
water-soluble salt in the aqueous washing solution is so 
dium bisulfate. 

11. A method as de?ned in claim 1 wherein the 
water-soluble salt in the aqueous washing solution is so— 
dium carbonate. 

12. A method as de?ned in claim 1 wherein the 
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12 
water-soluble salt in the aqueous washing solution is 
ammonium chloride. 

13. A method as de?ned in claim 1 wherein the 
water-soluble salt in the aqueous washing solution is 
potassium chloride. 

14. A method as de?ned in claim 1 wherein there is 
a second washing treatment with a solution of a salt 
containing a polyvalent metal cation, said salt being 
present in the solution in amounts of from about 0.05% 
to about 2% by weight. 

15. A method as defined in claim 14 wherein the 
polyvalent metal is zinc chloride. 

16. A method as de?ned in claim 14 wherein the 
polyvalent metal salt is calcium chloride. 

17. A method as de?ned in claim 1 wherein there is 
a second washing treatment with a dilute acid having a 
dissociation constant of at least about 1 X 10'“, said 
acid being employed in concentrations of from about 
1/2% to about 3%. 

18. A method as de?ned in claim 17 wherein the di 
lute acid is acetic acid. 

19. A method as de?ned in claim 17 wherein the di 
lute acid is formic acid. 

2.0. A method as de?ned in claim 17 wherein the di 
lute acid is citric acid. 

21. A method of recovering reusable ?bers from mix 
tures of waste ?bers and synthetic, cross-linked poly» 
acrylate resins which comprises: heating a mixture of 
waste ?bers and synthetic, cross-linked polyacrylate 
resins within the range of from about 85°C. to about 
150°C. for a period of from about V2 hour to about 2 
hours in an aqueous saponifying solution containing 
from about 1% by weight to about 5% by weight of an 
alkali metal hydroxide and from about 1% by weight to 
about 7% by weight of a water-soluble salt containing 
a monovalent cation, which solution saponi?es the syn 
thetic, cross-linked polyacrylate resins and initiates 
their decomposition or solubilization without undesir 
ably swelling the same; treating the mixture of waste 
?bers and synthetic, cross-linked, saponi?ed, poly 
acrylate resins in an aqueous washing solution contain 
ing from about 1% by weight to about 7% by weight of 
a water-soluble salt containing a monovalent cation to 
remove alkali therefrom; and recovering the reusable 
?bers from the mixture of waste ?bers and decomposed 
or solubilized synthetic, cross-linked polyacrylate res‘ 


