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DISPERSION OF IRON (III) OXIDES USING 
CERTAIN DHYDROXAROMATIC 
COMPOUNDS 

FIELD OF THE INVENTION 

This invention relates to a process of dispersing iron 
oxides in aqueous systems using certain dihydrox 
yaromatic compounds, and more specifically to a 10 
method of treating an aqueous system with catechol, 
hydroquinone, their water soluble salts, or mixtures 
thereof. 

BACKGROUND OF THE INVENTION 15 
It is known in the prior art that aqueous systems, 

particularly industrial aqueous systems such as boiler 
systems, heat exchangers, cooling towers, desalinization 
equipment, etc., are subject to the accumulation and 
deposition of solid particles on the internal surfaces of 20 
the equipment and pipes. Such deposits are undesirable 
since they greatly retard the transfer of heat by limiting 
or reducing the circulation of water and by insulating 
the surface of the equipment which the circulating 
water is intended to cool. In addition, serious corrosion 25 
may occur on the equipment surfaces below such de 
posits. 
Among the various undesirable deposits that may 

form and accumulate in aqueous systems are deposits of 
insoluble iron compounds that are derived from soluble 30 
iron which is present in the system. The deposition of 
iron oxide is of particular concern in today's boiler 
water treatment programs. It is believed that much of 
the iron oxide precipitates are comprised of ferric oxide 
and ferric hydroxide, wherein the iron is in its oxidation 35 
state of three. For purposes of this invention, iron oxide 
precipitates are hereinafter referred to as iron (III) ox 
ide. 
The control or elimination of iron (III) oxide deposits 

is commonly effected by the addition of chelants, or 40 
chelant/polymer treatments. However, chelants are 
known to be corrosive, and the excess overfeed of che 
lants has been known to dissolve and remove large 
quantities of iron oxides. This is undesirable since the 
chelant does not distinguish between the objectionable 45 
iron oxide deposits and the protective film of magnetite 
(Fe3O4-the oxide formed under boiler conditions). 

Both catechol and hydroquinone are commercially 
available materials which have heretofore been used in 
boiler systems as oxygen scavengers. It was surprising 50 
and unexpected that these compounds would also pro 
vide effective iron (III) oxide dispersing abilities in 
aqueous systems, particularly since other dihydroxy 
benzene compounds, such as for example, resorcinol, 
were not effective at all in dispersing iron (III) oxide. 55 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide a novel iron, 
(III) oxide dispersing agent. 

It is another object of this invention to provide a 60 
process for dispersing or suspending solid particles of 
iron (III) oxide in aqueous systems. 

In accordance with the present invention, there have 
been provided certain novel iron (III) oxide dispersing 
agents comprising dihydroxy benzenes selected from 6 
the group consisting of catechol, hydroquinone, their 
water soluble salts, and mixtures thereof. 
These and other objects will be apparent from the 

remaining specification and the appended claims. 

unless otherwise indicated. 

2 
DETAILED DESCRIPTION 

The present invention is directed to the process of 
using certain dihydroxyaromatic chemicals in aqueous 
systems to disperse or suspend solid particles of iron 
(III) oxide. It has now been found that the use of cate 
chol, hydroquinone, their water soluble salts and mix 
tures thereof is very effective in preventing deposition 
and/or reducing the tendency of iron compounds to 
deposit on the surfaces of aqueous systems. The use of 
the dispersing agents of this invention has been found to 
be most advantageous in aqueous systems wherein the 
pH of the water is greater than 7, preferably in the range 
8-10, and wherein the hardness of the water is charac 
terized as low to moderate. 
Both the catechol and the hydroquinone are gener 

ally used in their protonated form. However, it is also 
possible to use them in the form of a water soluble salt, 
particularly salts of an alkali metal such as sodium or 
potassium, as well as ammonium or lower amine salts, 
although the use of zinc, molybdate or other salts is not 
excluded. 
The dihydroxybenzene compounds of the present 

invention may be used in various aqueous systems 
which include, but are not limited to, recirculating 
water systems such as boiler systems, heat exchangers, 
cooling towers, desalinization equipment, and the like. 
In as much as these compounds are stable at high tem 
peratures and pressures, the use of these compounds as 
iron (III) oxide dispersants is particularly advantageous 
in high temperature boiler systems. In general, the dis 
persing agents of this invention should be present in the 
aqueous system in a concentration between 1 and 100 
ppm, preferably between 2 and 50 ppm. 
The iron III oxide dispersing agents of this invention 

may be used in combination with other known water 
treatment additives which include, but are not limited 
to, scale inhibitors such as phosphates, phosphonates 
and the like, corrosion inhibitors, biocides, other iron 
dispersing agents, oxygen scavengers, neutralizing 
amines and filming amines, pH regulating agents, che 
lants, and mixtures thereof, as will be known by those 
skilled in the art. 
The iron (III) oxide dispersants of this invention may 

be added to the aqueous system by any of the conven 
tional means such as, for example by conventional by 
pass feeder using briquettes containing the dispersant, 
by adding the dispersant either separately or together 
with the above-described water treatment additives to 
the water, or it can be fed as a pre-diluted aqueous feed 
solution containing the treatment components. Without 
further elaboration, it is believed that one skilled in the 
art, using the preceding detailed description can utilize 
the present invention to its fullest extent. 
The following examples are provided to illustrate the 

invention in accordance with the principles of this in 
vention, but are not to be construed as limiting the 
invention in any way except as indicated in the ap 
pended claims. All parts and percentages are by weight 

EXAMPLE 1. 

An aqueous solution was prepared containing 99 ppm 
CaSO4, 13 ppm CaCl2, 55 ppm MgSO4 and 176 ppm 
NaHCO3. The pH of the solution was adjusted to 8.1 
with an aqueous sodium hydroxide solution. To this 
solution was added 50 ppm catechol and 1000 ppm iron 
(III) oxide powder having a particle size range between 
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1 and 10 microns. This mixture was stirred continuously 
for 17 hours at 54° C. and then allowed to settle, undis 
turbed for 60 minutes. A sample was then removed at a 
50% depth and was analyzed, after acidification with 
HCl, by atomic absorption. The concentration of sus 
pended iron in the sample was 270 ppm. 

EXAMPLE 2 

The procedure according to Example 1 was repeated 
except that no catechol was added to the aqueous mix 
ture. The amount of suspended iron in the sample was 
less than 20 ppm. 

EXAMPLE 3 

The procedure according to Example 1 was repeated 
except that 50 ppm of hydroquinone was substituted in 
place of the catechol. The amount of suspended iron in 
the sample was 410 ppm. 

I claim: 

O 

15 

4. 
greater than 7 comprising adding to the system a dis 
persing agent selected from the group consisting of 
catechol, hydroquinone, their water soluble salts, and 
mixtures thereof, in an amount effective to disperse or 
suspend the iron (III) oxide particles. 

2. A process according to claim 1 wherein the dis 
persing agent is added at a concentration of from 1 ppm 
to 100 ppm. 

3. A process according to claim 1 wherein the dis 
persing agent is added at a concentration of from 2 ppm 
to 50 ppm. 

4. A process according to claim 1 wherein the pH of 
the system is between 8 and 10. 

5. A process according to claim 1 wherein the dis 
persing agent is used in combination with a water treat 
ment additive selected from the group consisting of 
scale inhibitors, corrosion inhibitors, biocides, oxygen 
scavengers, neutralizing amines, filming amines, pH 

1. A process for dispersing or suspending solid parti- 20 regulating agents, chelants, and mixtures thereof. 
cles of iron (III) oxide in an aqueous system having a pH 
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