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ABSTRACT OF THE DISCLOSURE 
A method for substantially reducing or entirely elimi 

nating the yellow discoloration usually associated with 
the repeated laundering of cotton fabrics with detergents 
containing a substantial amount of sodium carbonate 
builder is disclosed. The new method includes the incor 
poration of titanium dioxide into the carbonate containing 
detergent system in an approximate weight ratio of 1:4 
with the sodium carbonate builder. 

BACKGROUND OF THE INVENTION 
The invention pertains to particulate heavy duty deter 

gent formulations of the type including synthetic surface 
active agents and detergent builders. More specifically, 
a primary objective of the invention is to overcome dis 
coloration problems associated with the use of carbonate 
builders in synthetic detergent formulations. 

Typically, most heavy duty detergents presently in use 
contain a substantial amount of phosphorous containing 
material to soften the wash water and to provide deter 
sive action in conjunction with an anionic surface active 
agent. The most commonly used, and most effective, of 
these materials are tripolyphosphates used in combination 
with the higher alkyl benzene sulfonates. Although the 
foregoing detersive combination is very effective in re 
moving soil from textile fabrics, the efficacy of discharg 
ing large amounts of phosphates into natural bodies of 
water is presently being examined. According to some 
investigators, the presence of high phosphate concentra 
tions in natural water bodies promotes the rapid and 
excessive growth of marine plant life which consumes 
an inordinately large amount of the oxygen present in 
the water, resulting in other forms of marine life being 
deprived of the oxygen necessary for their survival. This 
process, technically known as eutrophication, is currently 
under intensive study by private and governmental orga 
nizations. As a result of these studies it might eventually 
be necessary and desirable for the phosphate content of 
heavy duty powdered detergents to be substantially re 
duced or possibly eliminated entirely. 
Of the substitutes for phosphate detergent builders that 

have been suggested in the art, sodium carbonate is ap 
pealing since it is relatively inexpensive and, in combina 
tion with nonionic surfactants, such as ethoxylated alco 
hols, provides effective detersive action. However, al 
though the efficacy of sodium carbonate as a detergent 
builder has been known for a long time, it has seen very 
little use in heavy duty powdered detergents made avail 
able to the public. Apparently, a major reason for the 
reluctance of the industry to utilize sodium carbonate 
in detergent formulations on a large scale is the fact that 
after the repeated washing and ironing of light colored 
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cotton fabrics with carbonate containing detergents, a 
definite yellow discoloration of the fabric appears. It is 
the primary objective of the present invention to solve 
the problem of yellowing typically associated with the 
use of the carbonate detergent builders in heavy duty 
powdered detergent formulations. 

SUMMARY OF THE INVENTION 
In accordance with the invention, the yellow discolora 

tion of cotton fabrics usually associated with carbonate 
containing detergents is eliminated or substantially re 
duced by incorporating a small amount of titanium di 
oxide into the detergent blend. Most advantageously, oil 
dispersible titanium dioxide is used in the new formula 
tions, although a significant reduction in the discolor 
ation of cotton fabrics has also been obtained with water 
dispersible titanium dioxide. Although the amount of 
titanium dioxide added to the carbonate containing deter 
gent formulation can be varied within wide limits, be 
tween about 1 part titanium dioxide to 10 parts sodium 
carbonate to about 1 part titanium dioxide to 2 parts 
Sodium carbonate it has been found that a weight ratio 
of 1 part titanium dioxide to every 4 parts of sodium 
carbonate builder present in the detergent formulation 
is probably optimum. The presence of more than 1 part 
titanium dioxide per 4 parts sodium carbonate does not 
Seem to result in any significant improvement over the 
preferred 1:4 ratio while a titanium dioxide to sodium 
carbonate, ratio of less than 1:4, although useable in 
accordance with the invention, does not seem to be as 
effective as the preferred 1:4 ratio, although improved 
whiteness is apparent relative to a sodium carbonate for 
mulation without the titanium dioxide additive. 
DESCRIPTION OF PREFERRED EMBODIMENTS 
In accordance with the presently preferred embodi 

ments of the invention, about 1 gram of titanium dioxide 
per 4 grams of Sodium carbonate is added to the pow 
dered detergent formulation in order to eliminate the 
yellow discoloration of cotton fabrics that appears after 
repeated laundering with carbonate containing detergents. 

Repeated laundering of white cotton textile fabrics with 
Washing mediums including 1 gram of oil dispersible 
titanium dioxide per 4 grams of sodium carbonate have 
shown that the whiteness of the fabric is substantially 
the same after laundering as before laundering. More 
Specifically, after ten washings in a washing medium in 
cluding sodium carbonate and oil dispersible titanium 
dioxide in a 4:1 weight ratio, and subsequent ironing, a 
Swatch of white cotton textile fabric exhibited the same 
whiteness characteristics as when washed and ironed ten 
times in a Washing medium which comprised plain tap 
Water. It therefore appears that the presence of oil dis 
persible titanium dioxide in a weight ratio of 1:4 with 
the Sodium carbonate present in the formulation com 
pletely eliminates the yellowing phenomena associated 
with sodium carbonate containing heavy duty detergents. 
When substantially identical white cotton fabric is 

Washed in the same manner and with the same sodium 
carbonate containing washing medium, except without the 
titanium dioxide additive, a definite and readily observable 
yellow discoloration of the fabric is present. Similar wash 
tests, using water dispersible instead of oil dispersible 
titanium dioxide have also been performed. Although a 
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(d) the weight ratio of sodium carbonate to titanium References Cited 
dioxide being from about 2:1 to about 10:1. UNITED STATES PATENTS 

2. The detergent formulation of claim 1 wherein, (a) . 
said titanium dioxide is oil dispersible. 23. 7. Ea. as a 

3. The detergent formulation of claim 1 wherein said 5 267852 5/1954 E. --------252 iSig. 16 
synthetic detergent is a nonionic surfactant chosen from 2.28317 5/1547 Moran 252 is 
the group consisting of ethoxylated alcohols having an ''. res ------------ im 
alkyl chain of from about 12 to 18 carbon atoms and an 3,551.338 12/1970 Rabisardo ---------- 252-99 
average of from about 11 to 19 ethylene oxide units. WILLIAM E. SCHULZ, Primary Examiner 

4. The detergent formulation of claim 1 wherein the 10 U.S. C. XR 
weight ratio of sodium carbonate to titanium dioxide is awa Nyko anaean 
about 4:1. : 252-116, DIG. 11, DIG. 15 


