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ABSTRACT OF THE DISCLOSURE 
Composition for removing iron oxide comprised of 

(1) a phosphonic acid, either a hydroxyethane phos 
phonic acid or an aminomethylphosphonic acid, and (2) 
an aminoacetic acid. 

This application relates to methods of removing iron 
oxide and the inhibition of its redeposition from the sur 
faces, often metal, utilized in aqueous systems. More 
particularly it relates to the "on-stream” cleaning of such 
aqueous systems by the use of particular compositions. 
By the term "on-stream' I mean that the system can be 
cleansed without either dismantling the system, and with 
out the need to remove it indirectly from service as by 
changing the nature of the liquid flowing therethrough. 

In former times it was necessary to shut down the sys 
tem and to remove or isolate the parts to be cleansed and 
insert them into a solution of cleaner, or pass a solution 
of cleaner through the part(s) as by recirculation, under 
mild heat. While this may have been satisfactory for heat 
exchangers, these methods have been viewed as being of 
less desirability than on-stream cleaning due to other dis 
advantages such processes have associated with them. 
One of the largest disadvantages of off-stream clean 

ing is that large volumes of reagent are required to do a 
satisfactory job. As a result, often only critical parts were 
cleaned due to the high cost factor involved. Unfortu 
nately, segments of the total system were still subject to 
fouling. 
The removal of iron oxide deposits, which arise either 

from the chemical reaction of the water with the metal 
surfaces of the system's piping and other parts, as well as 
from being present in certain water supplies, is necessary 
to inhibit or prevent “under deposit corrosion' of metallic 
surfaces and for the maintenance of clean heat transfer 
surfaces. 
To explain this further, it is seen that a buildup of 

metal oxide will affect the rate of heat transfer, will cause 
the conduits to become clogged and in general add to 
the corrosive aspect of the water, etc. being used for 
cooling, heating and other purposes. As is known, a metal 
surface which is exposed to a corrosive environment, such 
as water which contains dissolved oxygen and dissolved 
ionic inorganic solids will be subject to corrosion under 
the deposits of solids that form on the metal. Thus the 
term under deposit corrosion. The process of the instant 
invention inhibits the formation of such corrosion. 

In the past, off-stream cleaning and to a degree inhibi 
tion of corrosion was accomplished by the use of strong 
acids such as HCl and sulfamic as well as by the com 
bination of sodium chloride and citric acid. As is self 
evident, the handling of these posed certain health 
dangers. In addition, these reagents, not only removed 
the undesired substances, but also some amount of base 
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metal. Thus the need for an on-stream cleaning system 
is easily recognized. Unfortunately prior to now, no such 
compositions or processes for doing this are known to 
have existed. 

It has now been found that a superior cleaning job can 
be carried out at less cost without the health hazards of 
the prior art off-stream cleaning methods, by incorpo 
rating my compositions into the aqueous media and 
cleaning the system during its actual operation. 

I have found that a synergistic combination of a phos 
phonic acid in combination with an amino-methyl car 
boxylic acid can be utilized to on-stream cleanse aqueous 
systems. 

It is known to the art that phosphonic acids such as 

N- CH--OH y 
O 3 

sold in the market place under the designation Dequest 
2000 by Monsanto, and also that aminomethyl carboxylic 
acids such as nitrilotriacetic acid, when used alone, each 
separately, will not remove iron oxide from the metallic 
surfaces of heat exchangers, boilers, other parts of cool 
ing systems, nuclear reactors, oil wells and the like where 
in aqueous system are employed. 

I have now found that when the phosphonic acid is 
used in conjunction with the amino-methyl carboxylic 
acid that iron oxide will indeed be removed from those 
surfaces set forth just above, as well as from the metallic 
surfaces of liquid medium gas separation and purification 
systems construction of iron, copper, admiralty metal 
(cupra-nickel alloy) mild steel, stainless steel and brass. 
Whereas neither works alone at normal use levels of 
economic concentrations of up to about 10% of either 
component, my compositions will work effectively at the 
economic concentrations one is desirous of using. 

Accordingly, it is an object of this invention to provide 
an on-stream cleaning system to remove iron oxide from 
the surfaces of materials utilized in aqueous systems. 

It is another object to provide compositions to be 
utilized in the on-stream cleaning of aqueous systems. 

It is yet another object to provide a method for the on 
stream cleaning of the systems employing aqueous media. 

It is still another object to provide an on-stream 
method of inhibiting under deposit corrosion on metal 
surfaces of aqueous systems, and the compositions to be 
used therewith. 

Other objects will be part be obvious and will in part 
appear hereinafter. 
The invention accordingly comprises the several steps 

and the relation and order of one or more of such steps 
with respect to each of the others and to the compo 
sitions possessing the features, properties and the rela 
tion of elements which are exemplified in the following 
detailed disclosure, and the scope of which will be indi 
cated in the appended claims. 
For a fuller understanding of the nature and objects 

of the invention, reference should be made to the follow 
ing detailed description. 
The novel compositions of this invention comprise two 

(2) key ingredients; namely (a) one or more phosphonic 
acids or their alkaline earth and ammonium derivatives, 
and (b) one or more amino-methyl carboxylic acids. 
Among the phosphonic acids utilizable in this inven 
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part to 10.0 parts phosphonic acid, at a use concentration 
available generally: 

(H/ CH-C- -e) (bH / 

son- O n ÓN, 3 
O 

on-or 3. 

The above compounds and others in the class can exist 
in the acid form, or as partially neutralized or totally 
neutralized salts. None, one or both of the hydroxyl 
moieties attached to the phosphorus atom can be re 
placed by the same or different salt forming groups se 
lected from the group consisting of sodium, potassium 
and ammonium. 
Among the amino-methyl carboxylic acids utilizeable 

herein, mention may be made of ethylenediamine tetrace 
tic acid, (EDTA); nitrilotriacetic acid (NTA); ammonia 
diacetic acid also known as iminodiacetic acid (IDA); 
hydroxy-ethyl-ethylenediaminetriacetic acid (HEEDTA); 
diethylene triaminepenetaacetic acid (DPTA) and the 
like. 
This combination of ingredients is used in the range of 

about 1 part amino-methyl carboxylic acid to form 0.1 
part to 10.0 parts phosphonic acid, at a use concentration 
of the combination of ingredients of from 5 to 100 p.p.m. 
These compositions will remove from a circulating water 
system iron oxides such as Fe0, Fe2O3, Fe3O4 and others 
if present entirely, i.e. down to the base metal of the 
metallic parts of the system, with substantially no dele 
terious effects to the base metal, as by pitting, and/or 
removal of base metal (general corrosion of a uniform 
or non-uniform nature). 
Not only are my compositions suitable for use in sys 

tems constructed entirely of metal, but also in those con 
taining parts of polyvinyl chloride or other similar inert 
plastics, as in piping. If iron oxide in some way is de 
posited upon such surfaces, it will be removed, and if 
not there, no damage will occur from contact with these 
compositions. 

For usage, the compositions of this invention may 
be premixed with water or other suitable solvent prior 
to introduction into the system, or both components can 
be substantially simultaneously introduced into the aque 
ous system without any prior mixing with a solvent. This 
will be discussed in more detail supra. 
The following non-limiting examples illustrate the 

preparation of typical compositions for use in aqueous 
systems, such as cooling systems. Some of these composi 
tions are in the solid particulated state, others of which 
are in a liquid state. All percentages are by Weight, un 
less otherwise indicated. 

EXAMPLE I 

Fifty parts of the sodium salt of nitrilotri-(methylene 
phosphonic acid), sold commercially as Dequest 2006 is 
mixed with 10 parts of nitrilotriacetic acid in forty parts 
of water. The two particulated components were disposed 
in the water. Mixing was accomplished by use of a paddle 
mixer which has a high shearing action, until a uniform 
paste dispersion was formed, after about thirty minutes 
of mixing. 

EXAMPLE I 

Forty parts of nitrilotri (methylene phosphonic acid), 
Dequest 2000, was mixed in the same manner as that em 
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4. 
ployed in Example I, with fifteen parts of the trisodium 
salt of nitrilotriacetic acid and forty-five parts of water. 

EXAMPLE I 

In like manner fifty parts of the sodium salt of ethane 
1-hydroxy-1,1-disphosphanic acid was mixed with fifteen 
parts of ethylene diamine tetracetic acid and thirty-five 
parts of water. A paste was prepared. 

EXAMPLE IV 

Eighteen parts of the sodium salt of nitrilotriacetic 
acid was blended with twenty eight parts of ethane-1- 
hydroxy-1,1-diphosphonic acid, Dequest 2010 and eighty 
four parts of water to yield a solution. 

EXAMPLE W 

Twenty five parts of the sodium salt of nitrilotriacetic 
acid were dry blended with seventy five parts of ethylene 
diamine tetramethyl phosphonic acid, Dequest 2041, to 
form a homogeneous powder. 

EXAMPLE VI 

Twenty five parts of the sodium salt of nitrillotriacetic 
acid were dry blended with seventy five parts of hexa 
methylene diamine tetramethyl phosphonic acid, Dequest 
2051, by a blending operation, as also in Example V, 
for forty five minutes to yield a composition ready for 
introduction into the aqueous system. 

While not recited in the above examples, a wetting 
agent such as Aersol OT or Doufax ZA1 can be mixed 
into the composition prior to its introduction into the 
System. 
The compositions for use in this invention may be pre 

pared as liquids, powders, pellets, briquettes or other 
solid forms and introduced into the system by any con 
venient means as by pumping, slugging, drip feeding and 
the like to an accessible part of the system by either a 
continuous feed or intermittent feed method such as to 
ensure uniform distribution of the cleaning composition 
throughout the system. The actual point of addition is 
dependent upon the nature of the system and would be 
apparent to one skilled in the art. 
The composition may be added within the range of from 

five to about two hundred eighty p.p.m. and preferably in 
the range of from about twenty to one hundred p.p.m. of 
composition based on the total liquid volume of the sys 
tem. If the composition is continuously fed into the system 
as by a proportioning pump or other metering device, a 
constant level of the composition should be maintained 
in the system. If the composition is intermittently added, 
an average concentration of the desired amount of the 
composition is maintained in the system. 
The decision as to physical form and/or concentration 

to be utilized, and perhaps to a degree the method of 
feeding, is influenced by the choice of the two components 
and whether either or both are soluble or insoluble in 
aqueous media. Thus in making these decisions it should 
be borne in mind that among the phosphonic acids, the 
acid forms of the compounds are solid and water soluble, 
as are the potassium and ammonium forms, while only 
certain of the sodium salts are water soluble, the other 
being of sparing solubility. Whereas with the amino 
methyl carboxylic acids, the three salts forms are solids 
and water soluble, but the acid form of the compounds 
are substantially insoluble solids. The substantially insolu 
ble components when mixed and added to the aqueous 
system is soluble in the ranges indicated. 
While the range of from five to about two hundred 

eighty p.p.m. of composition based on the volume of 
medium has been recited, with five to one hundred being 
preferred, it is seen that use concentrations as low as one 
p.p.m. can be employed, though it will take considerably 
longer time to achieve the desired results. Similarly, a 
ten percent solution i.e. one hundred thousand p.p.m. of 
composition can be utilized without damage to the metal 
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of the system. However at levels above one hundred 
p.p.m., the curve of the plotting of time to complete the 
cleaning versus the concentration utilized, the latter of 
which is also representative of cost of raw material, indi 
cates an impracticality economically speaking. 
The duration of time in the system, the temperature of 

the system and the concentration of the cleaning compo 
sition all affect the reaction kinetics of the cleansing re 
action, i.e. the removal of the iron oxides. The composi 
tions of this invention can be utilized at temperatures be 
tween the freezing and the boiling points of the aqueous 
media being utilized or circulated. The pH of the system 
has substantially no effect on the cleansing process and 
can accordingly vary from one to fourteen. While factors 
do affect the kinetics, there is no waiting period of buildup 
time noticed prior to the commencement of the cleaning 
action once the compositions are added to the aqueous 
system. 
The process of this invention comprises preparing the 

cleaning composition in a format Suitable for and com 
patible with the aqueous medium of the system, introduc 
ing it into the system as by pumping and the like, cir 
culating the medium or letting stand the medium con 
taining the cleaner components for sufficient time, as deter 
mined by known methods for the metal oxides to be re 
moved and become complexed in the medium, and remov 
ing the cleaner and undesired particles from the system 
as by replenishment, or filtering of the medium, and dis 
posing of the used medium which contains the undesired 
materials. 
The following non-limiting examples illustrate the proc 

ess of this invention. 

EXAMPLE VII 
In a petrochemical plant that had had a history of 

iron oxide fouling in its cooling water system for about 
two years, the composition for cleaning consisting essen 
tially of thirty parts of Dequest 2006 and twenty parts of 
NTA acid was fed at the rate of fifty p.p.m. based on 
the total liquid volume of the system for a period of three 
months. After this period of time, several of the heat ex 
changers which had previously been determined to have 
been heavily coated with iron oxide were now found to 
be free of iron oxide. 

EXAMPLE VIII 

In a cooling water system of an ammonia plant, iron 
deposits were prevalent and corrosion rates were deter 
mined to be in excess of ten mils per year (m.p.y.). Corro 
sion was found to be taking place under the deposits of 
iron oxide. After treating the cooling system with a level 
of twenty five p.p.m. of the composition of Example VI, 
for fifty days, the corrosion rate was substantially reduced 
and determined to be 1.2 m.p.y. The system which prior 
to introduction into and treatment thereof with a cleaner 
within the scope of the invention was determined to have 
a substantial amount of iron oxide therein was now found 
to be substantially free of iron oxide. It was also found 
that as a consequence of the treatment-cleansing, that the 
heat transfer values of the system were sharply improved. 
The following examples illustrate the ability of the 

compounds of the prior art, as well as a typical composi 
tion utilizable in this invention to remove iron oxide. 

EXAMPLE X 

Three hundred milliliter tall beakers were filled with 
about two hundred ml. of the particular aqueous solution 
in one containing the cleaner of choice. Coupons which 
had been rusted by exposure to the atmosphere for sixty 
days were maintained in the aqueous environment solu 
tion at 75° C. for twenty four hours. Six solutions of 
three reagents were utilized. They were, (A) five percent 
citric acid, (B) five percent inhibited sulfamic acid, 
(C) five percent of a typical composition utilizable ac 
cording to this invention and consisting essentially of 
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6 
ninety five percent nitrilotriacetic acid and the sodium 
salt of Dequest 2006, 4.9%, and a wetting agent 0.5%, 
this composition being designated T.I.C. (D), (E), and 
(F) were ten percent solutions of the above. 
(A) 5% citric acid: G. 

Initial Weight --------------- s's a - - - - alian 10,8545 

Final Weight ------------------------- 9.9490 

Weight loss ------------------------ 9055 
Continuous gas evolution during run-iron oxide re 

moved very rapidly. Solution is yellow/green and clear 
at finish. 

(B) 5% sulphamic acid (inhibited): G. 
Initial Weight ------------------------- 10.866. 
Final Weight ------------------------- 10.1250 

Weight loss ------------------------ 74. 
Coupon still has light coating of iron oxide at finish, 

and moderate edge attack. Solution is yellow/amber with 
slight amount of flaky solid present. 
(C) 5% invention composition: G. 

Initial weight ------------------------ 10.9255 
Final Weight ------------------------- 10.3080 

Weight loss ------------------------ 6175 
Solution is slightly cloudy at first; later deep brown with 

slight granular solid. A soluble iron complex was formed. 
(D) 10% citric acid: G. 

Initial weight ------------------------ 1091.33 
Final weight ------------------------- 9.4490 

Weight loss ------------------------ 14643 
Continuous gas evaluation-iron oxide coating is re 

moved within a few minutes. At finish, the solution is 
yellow/green with a substantial amount of powdery solid 
present. Increase in total weight loss: 0.5588 g. (61.7%), 
over 5% solution of (A). 
(E) 10% sulphamic acid (inhibited): G. 

Initial weight ------------------------ 10.9130 
Final weight ------------------------- 10.038 

Weight loss ------------------------ .8992 
Coupon badly pitted at end. Substantial dark flaky 

sediment present. Increase in total weight loss: 0.1581 g. 
(21.3%) over the 5% solution of (B). 
(F) 10% invention composition: G. 

Initial Weight ------------------------ 10.9348 
Final weight ------------------------- 10.2100 

Weight loss ------------------------ 7248 
Solution deep brown color. No sediment present. In 

crease in total weight loss: 0.1013 (16.4%) over the 5% 
solution, 
The above data shows that the increase in weight loss 

being less for a typical invention composition when the 
strength is doubled indicates that the inherent corrosive 
ness of the composition is less for the invention composi 
tion than for known prior art cleaners. In addition the 
sediment remaining from cleaning was substantially less 
for a typical invention composition. 

In order to demonstrate the effectiveness of a typical 
composition utilizable in this invention, and to contrast 
it with known prior art compositions which are utilized 
for off-stream cleaning, as to their ability to remove iron 
oxide from metal surfaces, and to demonstrate the Su 
periority of my on-stream cleaner, tests were run utilizing 
a standard distilled water into which had been placed a 
predetermined amount of a particular cleaner composi 
tion. 
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Each of these water solutions was used in a corrosion 
test with alcohol cleaned air dryed mild steel coupons 
(A.S.T.M. 1010) in a bath in which the coupons were 
circulated at a rate to give a water velocity past the cou 
pon of one foot per second. The coupons were one-half 
(%) by two (2) inches by one-sixteenth (A6) inch. 
The temperature of the bath was two hundred ten de 
grees F., for twenty-four hours, at pH 7.0. The corrosion 
of each coupon is given below in terms of milligrams of 
weight loss, calculated on a yearly basis. By rotating the 
coupons which are suspended by an inert holder, in the 
aqueous medium, the movement of water over metallic 
surfaces is simulated. 

EXAMPLE X 
Coupon 

Treatment number M.p.y. 

Sulphanic acid, 5%---- 1. 1,188 
Do----------------- 2 ,425 

Sulphamic acid, 10%--- 3 1,361. 
Do----------------- 4 1,295 

Sulphamic acid, 5%, 
NACL, 25%--------- 5 i, 252 

Do------- 6 960 
7 1,024.8 
8 1,035.6 
9. 1,986.4 
10 1,745.9 
11 92.4 
12 226.6 
3 107.3 
14 144.2 

15 108.4 
16 108. 
17 117.3 
8 25.8 
9 218, 
20 49. 
2. 231.1 
22 252.2 

1 INH, designates the term inhibited, said inhibitor being 0.2% 
propargyll alcohol. 

2 The designation T.I.C. is the designation preyiously assigned to the 
composition typical of this invention and recited in Example IX. 

The above data indicates that the amount of Weight 
loss incurred by the use of T.I.C. is substantially less 
than that incurred from the use of sulphamic acid, with 
and without sodium chloride, and substantially less than 
that incurred from the use of citric acid. The T.I.C. 
weight losses suffered are on the same order as HCl which 
has been inhibited. However, and it is a big however, the 
handling problems associated with the use of HCl do not 
arise. For instance, no health hazard from the fumes 
of HCl arises with any of the compositions according 
to the invention. No disposal problem associated with 
the use of strong acid is found to exist with my mate 
rials. No requirement of low pH of 1 to 2 maintenance 
which is costly is required. Furthermore there is no heat 
of solution to be dissipated. T.I.C., as with all of the 
compositions utilizable according to the invention are 
used at 6.5 to 7.5 pH, without the requirement of any 
special handling precautions, and without the creation of 
any hazards to man or the environment. 
The metal oxides which are present and being removed 

from the system are found adhered to the surfaces of the 
system components, be they metal, glass, or polyvinyl 
chloride, in both uniform and non-uniform deposits. 
These iron oxides which are being removed have arisen 
from the introduction of iron into the system either from 
being present in the water being utilized or circulated, 
or from the redepositing of oxides that have been removed 
from surfaces elsewhere in the system by known conven 
tional techniques, downstream. 
When oxide particles are removed according to this in 

vention, redeposition is inhibited, as the particles become 
complexed by the reagents of the compositions and re 
main substantially uniformly dispersed in the medium as 
minute discrete particles, which can be flushed away as 
desired. 

Previously, it has been mentioned in brief, that the 
compositions utilizable in this invention can be intro 
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8 
duced as pre-prepared compositions or as the individual 
components, which when present together act synergisti 
cally to accomplish the desired results. It is seen there 
fore, that the two key components can be introduced in 
various physical states and various formats, all of which 
are within the scope of this invention. Thus mention may 
be made of one liquid-one solid; two liquids; two solids 
i.e. particulates; as well as liquid admixed with a solid 
as for instance by encapsulation, or overcoating of a 
solid by a liquid. Thus the only requirement for any com 
ponent to be used is that it be soluble in the large volume 
of medium being utilized. Thus components, which are 
non-aqueous soluble in small amounts of water may be 
introduced into the aqueous system by solvation in an or 
ganic or inorganic liquid compatible with system's aque 
ous medium. 

In summary it is seen that the synergistic combination 
of ingredients of the compositions of this invention can 
be utilized according to the process disclosed to cleanse 
surfaces of iron oxide without the necessity of removing 
the part from service. That is, the system need not be 
dismantled for cleaning, i.e. the so called off-stream clean 
ing of the prior art. Instead, our compositions are intro 
duced into the system at a convenient point and the clean 
ing takes place during the actual operation of the par 
ticular process, e.g. cooling of engines. 

It is readily seen that the prior art off-stream cleaners 
are not adaptable to our process because of the hazards 
to men and equipment involved. 

It is seen that the process of this invention can be em 
ployed in open and closed systems, both warm and cold. 
The technique can be employed not only in industrial ap 
plications, but also in the marine industry. Thus cool 
ing systems of a factory would be treated in like manner 
as the cooling systems employed on vessels. 

Since certain changes may be made in the above com 
positions and processes without departing from the scope 
of the invention herein involved, it is intended that all 
matter contained in the above description should be in 
terpreted as illustrative and not in a limiting sense. 
What is claimed is: 
1. A composition for removing iron oxide from a 

surface, comprising: 
(a) at least one phosphonic acid selected from the 
group consisting of ethane-1-hydroxy-1, 1-diphos 
phonic acid, nitrilotri (methylenephosphonic acid), 
ethylene diamine tetra (methylenephosphonic acid), 
hexamethylene diamine tetra (methylenephosphonic 
acid) and the alkali metal and ammonium derivatives 
thereof; and 

(b) at least one member selected from the group con 
sisting of ethylene diamine tetraacetic acid and a so 
dium salt thereof, nitrilotriacetic acid and a sodium 
salt thereof, iminodiacetic acid, hydroxy ethyl-ethyl 
ene-diamine triacetic acid, and diethylene trianine 
pentaacetic acid, said components (a) and (b) being 
present in an amount effective to remove iron oxide 
from a surface. 

2. The composition of claim 1 wherein component (b) 
is nitrilotriacetic acid. 

3. The composition of claim 1 wherein component (b) 
is a sodium salt of nitrilotriacetic acid. 

4. The composition of claim wherein component 
(b) is ethylene diamine tetraacetic acid. 

5. The composition of claim 1 wherein component (b) 
is a sodium salt of ethylene diamine tetraacetic acid. 

6. The composition of claim 1 wherein component (a) 
is ethylene diamine tetra (methylenephosphonic acid). 

7. The composition of claim 1 wherein component (a) 
is ethane-1-hydroxy-1, 1-diphosphonic acid. 

8. The composition of claim wherein component (a) 
is nitrilotri(methylenephosphonic acid) or alkali metal 
salt thereof. 

9. The composition of claim 1 wherein the composi 
tion further includes water as a diluent. 
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10. The composition of claim 2 wherein component 
(a) is ethane-1-hydroxy-1, 1-diphosphonic acid. 

11. The composition of claim 2 wherein component 
(a) is nitrilotri (methylenephosphonic acid) or alkali 
metal salt thereof. 

12. A composition for removing iron oxide from a sur 
face consisting essentially of: 

(a) at least one phosphonic acid selected from the 
group consisting of ethane-1-hydroxy-1, 1-diphos 
phonic acid, nitrilotri (methylenephosphonic acid), 
ethylene diamine tetra (methylenephosphonic acid), 
hexamethylene diamine tetra (methylenephosphonic 
acid and alkali metal and ammonium derivatives 
thereof; and 

(b) at least one member selected from the group con 
sisting of ethylene diamine tetraacetic acid and a 
sodium salt thereof, nitrilotriacetic acid, and a so 
dium salt thereof, iminodiacetic acid, hydroxy-ethyl 
ethylene diaminetriacetic acid, and diethylene tri 
amine pentaacetic acid, said component (a) being 
present in an amount from about 0.1 part to about 
10 parts per one part of component (b). 

13. The composition of claim 12 wherein the com 
position further includes water as a diluent. 

14. The composition of claim 12 wherein component 
(a) is nitrilotri (methylenephosphonic acid) or sodium 
salt thereof. 

15. The composition of claim 14 wherein component 
(b) is nitrilotriacetic acid or sodium salt thereof. 

16. The composition of claim 14 wherein component 
(b) is ethylenediamine tetraacetic acid or sodium salt 
thereof. 
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17. The composition of claim 12 wherein component 

(a) is ethane-1-hydroxy-1,1-diphosphonic acid or sodium 
salt thereof. 

18. The composition of claim 17 wherein component 
(b) is nitrilotriacetic acid or sodium salt thereof. 

19. The composition of claim 17 wherein component 
(b) is ethylenediamine tetraacetic acid or sodium salt 
thereof. 

20. The composition of claim 12 wherein component 
(a) is ethylene diamine tetra (methylenephosphonic acid) 
or sodium salt thereof. 

21. The composition of claim 19 wherein component 
(b) is nitrilotriacetic acid or sodium salt thereof. 

22. The composition of claim 19 wherein component 
(b) is ethylenediamine tetraacetic acid or sodium salt 
thereof. 
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