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57 ABSTRACT 

Textile fibers which have been desized and are about to be 
bleached are scoured with an alkaline caustic solution con 
taining a surfactant and a synergistic inhibiting agent such as a 
mixture of amino tri(methylene phosphonic acid) and 
triethanolamine. This process provides fibers with a substan 
tially reduced impurity level and an end product which is sub 
stantially more conducive to subsequent bleaching and dyeing 
processes. 

4. Claims, No Drawings 
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1. 

PROCESSES FORSCOURING TEXTLES 

The present invention relates to an improved process for 
bleaching and dyeing textile materials. Specifically, this inven 
tion is concerned with scouring materials with a composition 
containing a novel synergistic mixture which functions as an 
inhibiting agent for the prevention of the precipitation of iron 
(hydroxides) and alkaline earth metal salts such as calcium 
carbonate. 

Preparing textile materials for bleaching, dyeing and finish 
ing generally involves a series of well-known steps. The 
material is first singed to burn off excess fibers, desized to 
remove any artificial coating put on the material for 
processing, rinsed, and then it is scoured. After scouring, the 
material is again rinsed and then, in succession, it is bleached, 
soured, rinsed, mercerized, rinsed, dyed or printed, and 
finished. These steps are more specifically described in 
Chemistry and Chemical Technology of Cotton, Interscience 
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Piblishers, Inc., New York, New York 1955, edited by Kyle 
Ward, Jr., and which is incorporated herein by reference. A 
discussion per se of the scouring step starts on Page 144 of 
said publication. 

In general, scouring is the third major step in the above 
described textile-finishing process. The purpose of the scour 
ing step is to remove foreign matter left on the textile material 
after desizing. 
The scouring process is desirable in order to attempt to 

remove impurities or foreign matter and thus ultimately 
prepare a “whiteness in color" product suitable for sub 
sequent bleaching and dyeing and effecting a uniformity of 
color thereon. Generally, commercial scouring (including 
boiling) processes involve contacting the textile material with 
alkaline aqueous solution (bath) containing a caustic material 
such as sodium hydroxide and a synthetic organic surfactant. 

In conjunction with the use of these scouring baths, one of 
the impurities is iron, either in the ferric or ferrous state, but 
generally the former. 

In the past, it has been suggested in U.S. Pat. No. 3,234,124, 
which is incorporated herein by reference, that certain amino 
tri(lower alkylidene phosphonic acids) and their water-soluble 
salts are effective in sequestering iron in the scouring of wool 
cloth. However, it has been found in the instant invention that 
when the scouring bath not only contains at least p.p.m. iron 
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but also contains at least 10 p.p.m. of an alkaline earth metal 4 
cation such as calcium, for example present as CaCO3, the 
iron is not effectively sequestered but precipitates, adheresto 
the textile fiber and subsequently causes a serious discolora 
tion problem, i.e., the fibers will exhibit a distinctive discolora 
tion. 

Thus the suggested use by U.S. Pat. No. 3,234,124 of said 
phosphonic acids or salts per se in the scouring process was 
found not to be substantially completely effective in that the 
subsequently bleached textile material did not exhibit a better 
than fair “whiteness in color." By the practice of the present 
invention, however, the whiteness of the bleached material is 
substantially improved. 

Accordingly, it is an object of this invention to improve the 
process of the type described so as to enhance the appearance 
of the textile material treated and to keep iron (for example, 
in the form as Fe(OH)) and alkaline earth metals (in salt 
form) from adhering to the surface of said material and thus to 
promote a more effective bleaching and dyeing step. 
Other objects will become apparent in view of the sub 

sequent detailed description and appended claims. 
It has been unexpectedly found that the above objects can 

be accomplished by including a synergistic inhibiting agent 
which is a mixture of an amino tri(lower alkylidene 
phosphonate) and an amino alcohol (hereinafter defined) in 
the aqueous alkaline scouring bath in addition to the caustic 
material and surfactant. The amino tri(lower alkylidene 
phosphonates) have the general formula: 

SO 
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tris-isopropylamine; 

2 
O 

N- P=(OR), g 
Y 3 

wherein X and Y represent hydrogen or a lower alkyl contain 
ing, for example, from one to four carbon atoms and R is from 
the group hydrogen and cations which are capable of forming 
water-soluble salts. Compounds illustrative of the acids 
(where R is hydrogen) are amino tri(methylene phosphonic 
acid) (herein referred to as ATMP), amino tri(ethylidene 
phosphonic acid), and amino triisopropylidene phosphonic 
acid). 

it is to be understood in addition to the acids per se, the 
water-soluble salts (where R is a metal cation such as sodium) 
are also included within the scope of the present invention. 
The preferred salts are the sodium salts, particularly the pen 
tasodium salt. Other alkali metal salts, such as potassium, lithi 
um and the like, as well as mixtures of the alkali metal salts 
may be used. In addition, any water-soluble salt, such as the 
ammonium salt, e.g., 
NECHPO3(NH) (CHPOHNH) and the amine salts, 

e.g., 

N(CHPO,(N(CH4).),), (CH,POHN(CH4).) 
which exhibit the characteristics of the alkali metal salt may 
be also used to practice the invention. 
The amino alcohols which have been found to exhibit 

synergism (when used with the above-described phosphonic 
acids or salts) in this invention include mono-, di- and 
triethanolamine (herein referred to as TEA); mono-, di- and 

mono- and diisobutanolamine; bu 
tanolamine; dibutyl amino ethyl alcohol; dibutyl amino propyl 
alcohol; dibutyl amino isopropyl alcohol; bis(2-hydroxyethyl) 
butyl amine; butyl ethyl 2,2' dihydroxy amine; dibutyl ethyl 
2,2',2'trihydroxy amine; bis(2-hydroxyethyl) methyl amine 
and dipropyl ethyl 2,2',2' trihydroxy amine. 

it is found desirable to use at least about 0.01 percent by 
weight of said synergistic inhibiting agent based on the total 
weight of the aqueous solution which contains the caustic, sur 
factant, said inhibiting agent, and water. It is to be understood 
that the amount of inhibiting agent necessary depends upon 
the level of iron and (e.g.) calcium contamination of the 
scouring bath. However, the general usage of the above-men 
tioned inhibiting agent indicates a practical upper limit is 
about 2.0 percent by weight. The preferred range is from 
about 0.1 percent to about 0.5 percent. 
The inhibiting agent is a mixture of the above-mentioned 

phosphonates and the amino alcohol. The weight ratio of said 
phosphonate to said amino alcohol is from about 0.5:1 to 
about 4:l, preferably from about 0.75:1 to about 1.5:1. 

It is to be understood that the term “textile' material as 
used herein includes any natural and/or synthetic fibrous base 
material such as cotton, nylon, viscose rayon, Dacron, 
polyester, hemp, linen, jute, and blends thereof such as, for ex 
ample, cotton-Dacron, cotton-Dacron-viscose rayon, cotton 
nylon-viscose rayon, cotton-Dacron-nylon, cotton-nylon, and 
cotton-polyester (all in various weight ratios). 
The specific synthetic organic surfactant can be any of a 

wide variety of surface active agents. Typical surfactants are 
described in U.S. Pat. No. 2,846,398 and U.S. Pat. No. 
3,159,581, both of which are incorporated herein by 
reference. Furthermore, other publications which describe 
surfactants which can be used in the present invention 
processes include Schwartz and Perry, 'Surface Active 
Agents,' Interscience Publishers, New York (1949) and “The 
Journal of American Oil Chemists Society," Vol. 34, No. 4, 
pages 170-216 (Apr., 1957), both of which publications are 
incorporated herein by reference. The amount of surfactant 
will vary, depending upon various process conditions and any 
amount can be used as long as no substantial adverse effect is 
incurred in the scouring operation. 
The most common material presently used in the scouring 

bath to render it an alkaline solution with a pH above 7 
(generally in the range of pH 10 to pH 14) is sodium hydrox 



3 
ide. It is to be understood that any caustic material can be 
used in order to effect a pH above 7. The amounts of caustic 
material, e.g., NaOH, used in the scouring bath will vary de 
pending upon the temperature, desired pH, (sometimes) tex 
tile material to be treated, and the like. In general, the 5 
amounts of caustic used are from about 1 percent to about 4 
percent by weight based on the total weight of the alkaline 
aqueous solution. 
The temperature of the bath is desirable in the range of 

from about 72°F. to the boiling point of the scouring solution 
but temperatures from about 140°F. to about 210 F. are 
preferred. It is to be understood that higher temperatures, 
such as 250 F. to 300°F., can be used (with the aid of su 
peratmospheric pressure) where one so desires. 
The practice of the invention and the advantages provided 

thereby are further illustrated by the following examples 
which are not intended to be limitative: 
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EXAMPLE I 20 

As a practical demonstration of the formation and preven 
tion of formation of undesirable precipitates of iron and calci 
um in scouring baths, 1 liter of boiling caustic solution con 
taining 80.0 grams of a 50-weight/percent sodium hydroxide 
solution and 2.0 grams of Biofax P-35, a phosphated surfac 
tant typical of those used in the industry, were used in this ex 
periment as the scouring bath. The water was of sufficient 
hardness to provide approximately 10 p.p.m. Fe''' and 50 
p.p.m. CaCO. Seven 20-gram fabric samples of 35 percent 
cotton and 65 percent polyester were tested. Each fabric sam 
ple was scoured in the bath described above. In scouring bath 
designated Solution 1 in Table I, no inhibiting agent was used. 
In Solution 2, only 2.3 grams of ATMP was used; in Solution 
3, only 2.3 grams of triethanolamine (TEA) was used. In Solu 
tions 4, 5, 6 and 7, 2.3 grams of the indicated inhibiting agent 
was used. Each sample was scoured for 1 hour at 210 F. and 
rinsed twice with water at 210 F. for 30 minutes each time. 
The seven scouring solutions were then allowed to stand at 72 

25 

30 

3,645,670 

35 

4 
EXAMPLE IV 

Six 20-gram samples of a bleached white cotton fabric were 
subjected to the same scouring procedure as that described in 
the above Example I. Each fabric sample was individually 
scoured with only one scouring solution which are shown in 
Table II under Sample Nos. 1 through 6. A seventh sample of 
bleached cotton was used as a control or standard. 
The purpose of this Example IV was to ascertain to a higher 

degree the staining, if any, of bleached cotton fabric by iron 
(from iron precipitates) which might not be as easily detecta 
ble on unbleached cotton fabric. The degree of staining is set 
forth in terms of "fabric whiteness' as determined by a 
Gardner Automatic Color Difference Meter made by Gardner 
Laboratory, Inc., Bethesda, Maryland. The “fabric whiteness' 
numbers shown in Table II were determined relative to a stan 
dard (MgO filter being equal to 100) which was as close to 
perfect whiteness as is possible. The results of this Example V 
are set forth in Table II. 

TABLE II 

Effect of sequestrants on staining 
of bleached white cotton by iron 
during scouring with 4.0% 
NaOH, 6.0% Biofax P-35, 50 
p.p.m. CaCO3, 10 p.p.m. Fett 

Sample Number- 1 2 3 4 5 6 7 

ATMP, gmilliter 
Trlethanolamine, 40%, gm/liter---- Inhibiting agent: 

gll------------------------------------------ 2.4---------- () 
- 2,4----- () 

Decrease (-) in fabric whiteness 
number----------------------------- 
Original fabric. 
Treated at 210° F. for 1 hour, followed by two rinses at 210 F., 10 

minutes each rinse. 
solution of ATMP and TEA; ATMP:TEA (active basis) wt. 

O. 
3.40% solution of ATMP and TEA; ATMP:TEA (active basis) wt. 

ratio 0.75:1. 
Elution of ATMP and TEA; ATMP:TEA (active basis) wt. 
30 (.6: 
The higher the number, the whiter the fabric; difference of 2 in white 

26 19 1 2 3 3-...-- 

F. The results are shown in the following Table I. 40 ness number is visually distinguishable and important. 
TABLE I 

Sequestration of iron in strong caustic soda scoggutions: 4.0% NaOH, 10 p.p.m. Fett, 50 p.p.m. 
a Us 

Solution number ----------------------------. 1 2 3 4. 5 6 

AMPT, percent------------------------------- 0------------------------ 0.2------------- 0, 0.125 0.15 0.175 
Triethanolamine (EA), percent.----- -- 0------------------------ 0------------------------ 0.2------- 0.1 0.075 0.05 0.025 
Initial appearance of solution at 72°F.-- -- Light brown solution.--- Light brown solution--- Milky. 
Precipitate formed, hours----------------- -------------------------- 1------------------------ 1-------------------------------------------------- 
Solution appearance after 2 months at 72 F--- Brown, heavy ppt.------ Brown, heavy ppt.------ Heavy white ppt.-- 

1 Solutions were allowed to stand at 72 F. 
2 Wt. ratios of ATMP:TEA (active basis) in solution Nos. 4==0.5:1; 52-0. 

In conjunction with the results obtained in this Example I 
and shown in Table I, it can readily be seen that the use of the 
novel inhibiting agents of the present invention (Solutions 55 
Nos. 4, 5, 6 and 7) effectively prevent the formation or iron 
and calcium precipitates in caustic scouring solutions. By the 
same token, the use of ATMP perse (Solution No. 2) or TEA 
per se (Solution No. 3) did not prevent the formation of 
precipitates. Thus the use of the combination of ATMP and 60 
TEA vividly demonstrates the synergism heretofore men 
tioned. 

EXAMPLE II 

Example I above is repeated again with the sole exception 65 
that butanolamine is substituted for triethanolamine (TEA). 
Substantially the same results as those disclosed in Table I are 
obtained. 

EXAMPLE III 

Example above is individually repeated two times with the 
sole exception that the specific water used contained respec 
tively 3 p.p.m. Fett" and 20 p.p.m. Fe" instead of the water 
used in Example I which contained 10 p.p.m. Fe". Substan 
tially the same results as those disclosed in Table I are ob 
tained. 
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In conjunction with Table II, it is vividly demonstrated that 
the unique inhibiting agents of the present invention exhibit a 
synergistic effect and are substantially better than either the 
phosphonate perse or the amino alcohol perse. Specifically, it 
can be seen that with no inhibiting agent (or sequestrant) in 
the scouring bath, the fabric had a whiteness number of 65; 
with only ATMP the value was 72 and with only TEA, the 
value was 80. But with a combination of ATMP and TEA, i.e., 
the novel inhibiting agents of the present invention, the 
average value was 89, a significant difference. The superiority 
of these novel inhibiting agents is thus seen. 
The foregoing examples have been described in this specifi 

cation for the purpose of illustration and not limitation. Many 
other modifications and ramifications will naturally suggest 
themselves to those skilled in the art based on this disclosure. 
These are intended to be comprehended as within the scope of 
this invention. 
What is claimed is: 
1. In a process for treating textile materials which comprises 

the steps of singeing, desizing, scouring with an alkaline aque 
ous solution containing a caustic material and a surfactant, 
bleaching, souring, mercerizing, dyeing or printing, and finish 
ing, the improvement which consists essentially of incorporat 
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ing into the scouring solution at least 0.01 percent by weight, 
based on the total weight of the scouring solution, of an in 
hibiting agent consisting of an amino tri(lower alkylidene 
phosphonate) having the formula 

* 
N- g- =(OR)2 

Y 3 

wherein X and Y are each selected from the group consisting 
of hydrogen and lower alkyl, and R is selected from the group 
consisting of hydrogen and metal cations which are capable of 
forming water-soluble salts, and (b) an amino alcohol selected 
from the group consisting of mono-, di- and triethanolamine; 
mono-, di- and tris-isopropylamine; mono- and diisobu 
tanolamine; butanolamine; dibutyl amino ethyl alcohol; dibu 
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6 
tyl amino propyl alcohol; dibutyl amino isopropyl alcohol; 
bis(2-hydroxyethyl) butyl amine; butyl ethyl 2,2' dihydroxy 
amine; dibutyl ethyl 2,2',2' trihydroxy amine; bis(2-hydrox 
yethyl) methyl amine; dipropyl ethyl 2,2',2' trihydroxy 
amine; and mixtures thereof; the weight ratio of said 
phosphonate to said alcohol being from about 0.5:1 to about 
4:1. 

2. The process as set forth in claim 1 wherein the concentra 
tion of the inhibiting agent is from about 0. to about 0.5 per 
cent by weight. 

3. The process as set forth in claim 2 wherein the tempera 
ture of the scouring solution during the textile treatment is 
from about 140°F. to about 210°F. 

4. The process as set forth in claim 3 wherein the inhibiting 
agent is a mixture of amino tri(methylene phosphonic acid) 
and triethanolamine and the weight ratio respectively is from 
about 0.75:1 to about 1.5:1. 
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