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This invention relates to the removal of calcium sulfate
scale from heat transfer surfaces of heaters, radiators,
condensers, evaporators and other heat exchange devices,
most frequently of tubular construction, in which hard
or natural saline waters are processed as for use in the
mining of sulfur.

At the present time it is conventional practice to re-
move this hard scale from such tubes by a physical action
referred to as “turbining.” In this operation, rotating
blades cut away the scale, but this scale is so very hard
that even with careful operation over 3 to 4 days duration,
the operator cannot prevent the blades from cutting metal
away, and hence the process leads to damage to the tubes,
requiring their replacement too often with costly new ones.

It has been suggested that the scale be removed by reac-
tion with various chemicals. Acids have not been suc-
cessful. Although a measure of success has been obtained
with other chemicals, as ammonium bicarbonate and
sodium hydroxide, all of them leave much to be desired
with respect to speed, completeness or economy of re-
moval,

Probably a reason why the action of sodium chloride
solution has not heretofore been discovered is that most
scale removal operations are of mecessity conducted at
relatively high temperatures and the action of sodium
chloride solutions is poorest at high temperatures. Prac-
tical success in the use of sodium chloride solution has
been found to require, not only the proper strength and
quantity of solution, but the unusual condition that the
operation be conducted at temperatures not appreciably
higher than atmospheric.

Now it has been discovered that the calcium sulfate
scale can be successfully removed from the tubes by the
action .of a cold aqueous sodium chloride solution. The
removal can be accomplished successfully and econom-
ically if a 5-20% sodium chloride solution is employed,
10-12% being the preferred concentration range, and the
solution is continuously moved over the scale surface as
by flowing the solution through the scaled tubes, as for
example, at the rate of 3.5 to 8 feet per second at a tem-
perature no higher than 140° F. The rate of removal
of calcium sulfate by the said salt solution is surprisingly
high until the concentration reaches 30004600 mg./l.
of calcium sulfate, depending upon the salt concentration
used. For example, a solution of 12% NaCl concen-
tration, at a temperature of 90° F., will dissolve 3,800
mg./l. of calcium sulfate in a matter of hours. The vol-
ume of solution to be employed accordingly is based on
the quantity of calcium sulfate scale to be removed and
if the scale is not completely removed when the concen-
tration of calcium sulfate in the solution reaches
30004600 mg./1., the solution is replaced by a fresh solu-
tion to maintain rapid, efficient removal.

The removal is most effectively carried out at lower
temperatures i.e. at or somewhat below atmospheric tem-
perature, the rate of solution of the scale being substan-
tially lower at elevated temperatures,

The thickness of the scale to be removed determines
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the time required for completion of the cleaning opera-
tion, and in any specific operation, the treatment is merely
continued until inspection or previous test or experience
indicates that the removal has been accomplished,

The solution may be prepared from commercial salt
which is low in calcium sulfate content or it may be ob-
tained as a brine from a salt dome underlying a sulfur
deposit, and if not already sufficiently low in calcium sul-
fate content, it can be treated with sodium carbonate and
filtered to remove the excess.

In many water heating operations, the scale attaching
to heat transfer tubes contains calcium carbonate as well
as calcium sulfate. In accordance with a special embodi-
ment of the invention, the scale containing both these
components is removed by the continual action of
aqueous solutions containing both hydrochloric acid and
sodium chloride.. Surprisingly the addition of the acid
and resulting increase in hydrogen ion concentration does
not materially change the action of the solution with
reference to calcium suifate removal, serving merely to
attack the calcium carbonate, which the sodium chloride
does not remove,

The amount of acid which should be added to the
sodium chloride solution, depends of course upon the
amount of calcium carbonate in the scale and is directly
proportional thereto. The hydrochloric acid reacts with
the insoluble calcium' carbonate and forms soluble cal-
cium chloride. Practically considered, solutions contain-
ing from 0.5 to 10% of HCI can be used.

Conventional corrosion inhibitors, such as pyridine,
should be added to the salt-acid solution to prevent attack
of the HCI on the metal of the tubes.

Example 1

Heat exchanger tubes theretofore used for the heating
of sea water under conditions depositing a scale of calcium
sulfate on their inside surfaces in an amount of 110 Ibs.
and of a thickness of 3{¢ of an inch at their outlet ends
were connected up with a recycling system for flowing a
sodium chloride solution therethrough. An aqueous
sodium chloride solution of 12% strength in a quantity
of 2760 gallons was pumped at atmospheric temperature
through the tubes at the rate of 3.6 fit./sec. When the
solution had taken up calcium sulfate to a concentration of
3800 mg./1. the solution was replaced with a fresh sodium
chloride solution and the pumping continued until the
scale was completely removed.

Example 2

Heat exchanger tubes theretofore used for the heating
of sea water under conditions which deposited a scale of
calcium sulfate and calcium carbonate amounting to 60
Ibs. of the former and 30 Ibs. of the latter, are freated
with 3,000 gallons of solution containing 12% sodium
chloride, 0.5% hydrogen chloride and 0.05% pyridine, by
recirculation through the tubes, in which operation the
solution is forced through the tubes at the rate of 5 ft./sec.
until the scale is removed.

It should be understood that the invention is not limited
to the specific conditions and procedures herein disclosed
but that it extends to all equivalents which will occur to
those skilled in the art upon consideration of the terms
and scope of the claims which follow.

I claim:

1. A process for the removal of calcium sulfate scale
from heat exchange surfaces which comprises, dissolv-
ing said scale in an aqueous solution of sodium chloride
of at least about 5% strength in which operation the so-
lution is continuously moved over the surface of the scale
being removed.

2. A process for the removal of calcium sulfate scale
from heat exchange surfaces which comprises dissolving



