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TITLE

QXIDIZING COMPOSITION FOR DISNIFECTING SALT WATER

FIELD OF THE INVENTION

This invention relates to the field of water treatment methods employing

electrochemical chlorine generators to maintain the cleanliness and comfort of salt

water recirculating systems such as in swimming pools, hot tubs and spas.

BACKGROUND OF THE INVENTION

Swimming pools, hot tubs and spas are an increasingly popular form of
recreation and exercise, both at home and at commercial or public facilities.
Many pools, hot tubs and spas are characterized as “fresh water” systems, wherein
the halide (predominately chloride) content of the water is typically relatively low
(e.g., less than about 500 mg/kg or parts per million, ppm). Increasingly,
however, SO- called “salt water™ systems are growing in popularity and prevalence
due to their offer of improved skin comfort, greater buoyancy, and percelved ease
of maintenance. In salt water sysrenis, the salt lcvel is generally maintained at
about 2000 - 4000 mg/kg by the addition of sodium chloride. Seawater pools,
having dissolved salt levelsc(principally sodium chloride) df about 35,000 mg/kg
also exist, typically in coastal locations.

: Maintaining the cleanliness and comfort of all forms of recreational water
1s often challenging because of Wldely varymg swimmer orbather loads,
swimming and bathing activities, famhty design, hours of operation, play features,
weather, and other condltlons Frcsh water pools require frc:quent monitoring and
the regular addition of water treatment chemicals, including sanitizers; oxidizers,
and products to maintain water balance.

The reaction of monOpersulfate and halides to form an active halogen is
known. For example, D. H. Fortnum, etal. (J. Am. Chem. Soc (1960) Vol.82,
778-82) investigated the ,krnetr_cs and mechanism of oxrdarlon of halide ions by,
monosubstituted peroxideé. The rate of oxidation by morrOpersulfe{té decreases
dramatlcally with the type of halide 1on bemg 0x1dlzed thus the rate for iodide

ion is much faster than for bromlde 10N and the rate for bromxde ion is much faster

than for chloride ion. The oxidation follows simple second-order kinetics overall,
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first-order in each of monopersulfate and halide 1on, respectively, 1.e.,.rate =
k[HSO5~ ][ X™].

In fresh-water swimming pool systems using an active chlorine source as
the primary sanitizer, the rate of oxidation of chloride to chlorine by use of an
oxidizer such as a persulfate salt is too slow to be etfective. This 1s because the
bimolecular rate constant for the oxidation is small compared to that of bromide
to bromine and the concentration of chloride 1on 1s low (less than about 500
mg/kg).

Choudhury et al, in U.S. Patent 6,110,387, disclose a process for sanitizing
a body of water by introducing a sufficient amount of a sulfamate source to
provide a concentration of 0.25 to 2 mmol/L, and a soluble bromide salt to
provide a concentration of 0.34 to 6.8 mmol/L. Periodically sufficient oxidant 1s
added to maintain an available bromine concentration of 2 to 6 mg/kg in the

water. Choudhury et al. did not disclose any process for use in a salt-water pool

using chlorine for sanitizing.

' Compared to fresh water systems, salt water swimming p'ools, hot tubs and
spas offer a umque set of challenges due to the much higher level of salt
Sanitization in such salt-water facilities is typ1cally prowded by mstallatmn of an

electrochemical cell, called a chlorine generator, to generate active chlorine.

However, the chlorine level must be carefully controlled, balancing a number of

factors. Too high a chlorine level can cause discomfort to swimmers or bathers

due to stmglng eyes; too low a level can mean madequate protection against

" microbial pathogens. During periods of high use, the electrochemical chlorine

generator may be inadequate to respond quickly enough to maintain
recommended levels of chlorine sanitizer, resulting in insutficient samtizer

residuals. Correcting this deficiency may require replacement with a larger, more

| e}épensive generator, or the installation of an additional electrolytic cell. During

periods of low demand such as ovennght chlorine levels may exceed maximum
recommended levels for those less—SOphlstlcated systems that do not provide

automatic production control of chlorine in response to chlorine residual levels.

- Furthermore, during_elccvtrical shutdowns, the chlorine le.vel can deteriorate to

inadequate levels. Relying solely on an electrochemical chlorine generator for
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sanitization in a salt water system has the additional disadvantage that the biocidal
efficacy of the chlorine sanitizer can be compromised by reaction with non-
microbial contaminants to form so-called combined chlorine compounds. In
addition, excessive levels of chlorine may even react with some contaminants to
form malodorous and potentially harmful disinfection byproducts such as nitrogen
trichloride and chloroform.

There is a need for an improved method of maintaining the cleanliness and
comfort of salt-water swimming pools and spas. The present mvention provides a
process for independently elevating chlorine production in salt water recirculating

systems, as needed, without the addition of chlorine-containing chemaicals.

SUMMARY OF THE INVENTION

The present invention comprises an improved method of treating a body of
salt water containing chloride ion in which the level of chlorine in the water 1s

controlled by an electrochemical chlorine generator wherein the improvement

comprises increasing the chlorine generation in the water without increasing the -

- generator output by addition of a composition comprising potassium

monopersulfate.

The present invention further comprisés a composition comprising:
a. from about 50% to about 99.9 % by welght potassmm monopersulfate
b. from about 0.1% to about 50% halogen stablhzer
c. from about 0% to about 40% of a buffermg agent, and
d. 0% to about 20% of a clarifier o :
provided that the total of components a through d add lip to 100% by weight.

DETAILED DESCRIPTION OF THE INVENTION

Herein trade names are shown in upper case.
This invention comprises an improved method of sanitizing salt water
systems such as salt water swimming pools hot tubs and spas contamlng chloride

salt concentratlons (typically sodium chlonde) of about 1000 to about 35000
mg/kg, wherein the level of chlorine in the water is controlled by an’

electrochemical chlorine generator. In this improved method, a measured amount

of a composition comprising potassium monopersulfate 1s added to the water to

3
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increase the chlorine level by oxidizing chloride ion to chlorine without the need
to increase the generator output. The composition comprising potassium
monopersulfate may be added as a single large dose to elevate rapidly the chlorine
residual sanitizer levels, or may be added gradually (for example, as an aqueous
solution) to more continuously and slowly increase chlorine levels. Both methods
have the added advantage that the potassium monopersulfate also provides
peroxygen oxidation of non-microbial contaminants that may be present in the
water. Below salt concentration of about 1000 mg/kg. the rate of generation of
chlorine progressively becomes impracticably slow. Typical salt-water pools
contain chloride salts at a concentration range of about 2000 to about 4000 mg/kg,

expressed as sodium chloride.

The halide ion dissolved in the salt water will predominately be chloride

ion, with the result that an active form of chlorine (HOCI or OCl™ depending

upon pH) will be formed by oxidation. lt1s understood, however, that other

halide ions such as bromide and iodide may be present in-lower concentration.

T herefore active forms of bromme or iodine may also be formed by oxidation
Wthh may also contribute to the overall sanitizing effect

Preferred for use in the method of the present invention as: an oxidant 1s
potassium monopersulfate, in particular, OXONE, a crystalline triple salt of
enhanced sohd state stability havmg the formula 2KHSOs5. KHSO4 K2S504

(avallable from E. L du Pont de Nemours and Company, Wﬂmmgton DE)

OXONE has a theoretical active oxygen content of 5.2%; commercial
preparations thereof typically having an active oxygen content of about 4.7%.
The oxidant, as well as the compositions used in the present invention
described below are preferably in the form of a solid graﬁulaf mixture. However,
pre-measured unit doses in the form of tablets or sachets are also suitable. In
particular, unit doses of granular product can be convemently paokaged in water-

soluble ﬁlm such as pol3w1nyl alcohol. Alternatively, the compos1t10n can be

prepared as'a solution and automancally delivered to the water to be treated.

The present invention further comprises a composﬂwn compmsmg by

welght:
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about 50% to about 99.9% potassium monopersulfate,
about 0.1% to about 50% of a halogen stabilizer,

0 to about 40% of a pH buffering agent, and

0 to about 20% of a clarifier,

provided that the total of the above components adds up to 100% by
weight.

This composition is useful in the method of the present invention
described above. The composition is added to the salt water to be treated as

described for the potassium monopersulfate.

The potassium monopersulfate used in the composition 1s preterably the
OXONE triple salt as described above. The halogen stabilizer 1s included to
stabilize free chlorine as it is formed against UV degradation. Suitable halogen
stabilizers include cyanuric acid, sulfamic acid or 5,5-dialkylhydantoin. Cyanuric
acid is preferred. Since potassium monopersulfate triple salt is acidic, optionally
blending with a pH-buffermg agent 1s useful to rnamtam the pH neutrahty and

alkalinity of treated water. Suitable buffering agents include alkali metal

| carbonates alkali metal blcarbonates alkali earth metal carbonates, and alkali

earth metal bicarbonates. Preferred is anhydrous sodmm carbonate. A clarifier

may also optionally be present such as a synthetic cationic polymer, chitin,

chitosan, and aluminum salts such as sulfates. Preferred is the synthetic cationic

‘polymer.

The composition is prepared by physically mixing the components. Any
dry blending operation is suitable as known by those skilled in the art. The
oxidant alone or the dry blend can be directly added to the water to be treated, or

the dry blend is dissolved in water for addition or metering over time 1nto the

water to be treated.

The composﬂmn of the present invention is optlonally blended with other

useful water treatment chemicals. Other optional additives usetul for treating

recreational water may include algae control agents (such as cupric salts and

polymeric quaternary ammonium chloride products); boron source compounds
(such as boric acid); corrosion inhibitors; chloride salts (such as alkali metal

chlorides), diluents (such as sodium sulfate); anti-caking agents (such as
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magnesium carbonate); stain and scale control agents (such as chelating agents
and sequestering agents including ethylenediaminetetraacetic acid, disodium salt
); electrolytic cell cleaning agents; tableting aids (such as lubricants and binders);
enzymes; lanthanum salts (such as halides, oxycarbonates, and carboxylates); and
fragrances and colorants. The types of optional additives are given above as
examples and are not intended to be all-inclusive.

The composition is added to the salt water system by any of a number of
ways. For example, in a residential swimming pool 1t 1s most readily added 1n
discrete amounts periodically on a regular or irregular basis over time by
broadcasting a granular solid mixture or by the addition of water-soluble pouches
or tablets. In a commercial pool, it may be added as part of a liquid feed system.
Any convenient method may be used for adding the composition; the method of
addition is not intended to be a limiting feature of this invention.

The above composition can be added on a regular basis, periodically or by
continuously metering the composition into the salt water, depending on demand,
primarily based on the number of users. Typically, the composition may be .added:

once or twice a week, and more frequently during periods of hot weather and high

bather use. The dosage should be sufficient to achieve and maintain a desired

chlorine level before the next period of high demand. Chlorine levels above about
S mg/kg in water should generally be avoided to avoid bather discomfort.

Because of the large number of factors affecting demand and timing, it 1S
suggested that initial dosages should be low, gradually increasing with frequent
monitoring and experience. It is suggested that the initial dosage of the

oomposmon per addition correspond to a concentration of about 1 to about 100

-mg/kg, preferably about 6 to about 80 mg/kg and more preferably about 12 to

about 60 mg/kg. The lower end of the concentration range (such as about 6 to

about 24 mg/kg) 1s typlcally well suited for the treatment of swnnmmg pools

while the upper end of the range (such as about 24 to about 60 mg/kg) is useful

for hot tubs and spas. Preferably, bathers should not remain-in the pool or spa

during the addition of the potassium monopersulfate, but may re-enter after a
short interval (about 15 to 30 minutes).
In residential systems, there i1s often no feedback system to

automatically shut down the chlorine generator 1n response to excessive

6
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chlorine concentration in the water. Such residential systems are typically a
part of a filter operation, arranged such that, when the filter is cycled on, so is
the chlorine generator. The residential end-user does have the ability to set
the amperage to the system. Commercial test kits easily measure chlorine, so
the user determines appropriate amperage to give the desired level of
chlorine. If the salt water is periodically oxidized with potassium
monopersulfate, lower amperage can be maintained. In larger commercial
pools, typically a feedback control system would monitor chlorine levels and

automatically cycle the chlorine generator on and off. A potassium

monopersulfate treatment in all cases has the potential for electrical power
savings. Use of lower amperage over time leads to longer electrode lifetime,

a considerable savings since electrodes can be expensive to replace.

As described by Coffey in US Patent No. 6,761,827,
the electrodes used in the electrolytic cell may be of any suitable
material. However, the electrodes are generally not sacrificial electrodes made of
copper,-silver, zinc, or any alloy thereof. One suitable electrode material 1s

titanium, which can be c'oated"to reduce corrosion and fouling, e.g. with a

“precious or semi-precious metal, such as platinum, ruthenium, or indium.

The surface area of electrodes used 1n the invention can be reduced as
compared to the surface area of electrodes used in simple electrolytic purification
(i.e., without the periodic use of a potassium monopersulfate oxidative treatment).
The amount of this reduction may vary greatly depending upon a number of
factors: pool size, frequency tind doségé of the monopersulfﬁte treatment, type of .
electrode, degree of sdlimity. Thus the use of monopersulfate can offset
inadequacies of an undersiéed electrolytic chlorine generator.

According to'Coffey, assuming a halide ion concentration ranging from

about 2000 mg/kg to about 4000 mg/kg, which is a typical range for salinated

- pool water, and a DC voltage power supply of about 5 to about 25 V, electrode "

surface areas-generally, vary between about 10 cm? to about 150 ;im2 and wili

produce & chlorine coneeiltration (calculated as Cls) of between about 0.5 mg/kg

and about 2.0 mg/kg.
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The following table illustrates the kinetics of oxidation of chloride ion
vs. time and OXONE concentration. Under typical pool water conditions of
pH, alkalinity and hardness, and at constant sodium chloride concentration,
the rate of free chlorine formation is directly proportional to the applied
OXONE concentration.

Table 1 - Free chlorine generation versus time and OXONE concentration.(3)

| | L OXONE Concentration, m;/l;g ]

| 12 24 \48!

Free Chlorme Concentration, m
0.0

Ryl

kg

| Theoretical |

(a) Water Conditions: NaCl, 3000 mg/kg; temperature 84°F (29°C); total

alkalnnty, 100 — 120 mg/kg; total hardness 240 — 260 mg/kg; and pH 7.4 — 7.6.

The second order polynormal equation derived from the above data in
Table 1 at 29°C is:

Free chlorine concentration (mg/kg) = (0.040t - 0.0024t%) x Co
where Cq-= initial OXONE concentration in mg/kg (for Cp =610 96

mg/kg) andt is time (h).

The use of this invention 1n the treatment of salt-water recreational water

-provides several advantages. The treatment provides non-chlorine oxidation of

non-microbial contaminants (organic load) without the potentlal of formmg mal-

odorous and potentially hazardous chlorinated disinfection byproducts associated.

with the practice of applying high chlorine doses. The treatment provides an
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independent chemical way to elevate residual chlorine sanitizer levels without
increasing the output of the electrochemical chlorine generator or adding an active
chlorine sanitizing compound. It also provides a way to increase chlorine rapidly
during periods of high bather load. The treatment provides an oxidizing shock
treatment with a short re-entry time (“shock and swim™). The treatment provides a
composition which can be formulated for greater functionality (iree chlorine
stabilization, pH buffering, algaecidal activity, clarification, etc.). It also provides

power savings and extension of electrode lifetime.

MATERIALS AND TEST METHODS

OXONE monopersulfate compound is available from E.I. du Pont de
Nemours and Company, Wilmington DE.

FRESH ‘N CLEAR chlorine-free oxidizer is available from Leslie’s
Poolmart (Phoenix AZ).

Reagent grades of cyanuric acid, sodium carbonate, sodium bicarbonate,
calcium chloride dihydrate, sodium bisulfate, and sodium sulfite are available

from Sigma-Aldrich Chemical Co. (Milwaukee WI).

Test-. Method 1

Free and total available chlorine concentrations were determined

titrimetrically using Method #4500-Cl F, N,N-diethyl-p-phenylenediamine -

ferrous ammonium sulfate titrimetric analysis, as described in “Standard Methods

for the Examination of Water and Wastewater™, 19
Health Association, Washington DC, __:1995.‘ |

th odition, American Public

- Test Method 2

‘For solutions containing active chlorine and residual OXONE, total

chlorine and residual OXONE concentrations were determined by a modification

of Method 4500-Cl F, as described in Kroll, US 6,180,412, by adding a solution

of EDTA (ethylenediaminetetraacetic acid, disodium salt) to react with OXONE:!

The active chlorine is measured by titration, once with. EDTA present, and once .

without it. The measurement without EDTA represents the sum of active chlorine
plus residual OXONE. Thus, the difference between the two measurements

represents the OXONE concentration in solution.
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Test Method 3

Total calcium hardness, total alkalinity and pH were measured using a

Lamotte Pro 250 Plus test kit manufactured by Lamotte Company (Chestertown
MD).
EXAMPLES

The materials and Test Methods listed above were used in the following

Examples.

Example 1

A 300-gallon (1135 L) residential spa was filled with local source water,
heated to 37-38°C, and dosed with 3000 mg/L sodium chloride. The water was

further chemically conditioned prior to the start of the experiment as follows: total

calcium hardness was adjusted to 180 mg/L calcium carbonate using calcium
chloride dihydrate; total alkalinity to 90 mg/L calcium carbonate using sodium

bicarbonate; and the pH to 8.1-8.2 with _s”od,iurn bisulfate. The electrolytic

‘chlorine generator was submerged in the spa water and turned on at its maximum

output setting. To facilitate good mixing, the water was continuously circulated
throughout the course of the’ experiment. Total avaiiable chlorine and-resiaual ~
OXONE measurements were made by N,N-diethyl-p-phenylenediamine titration
(Test Method 2). The starting point for the experiment was marked when the total
chlorine reached approx. 0.5 mg/L [time (t) = 0].

At time = 0.5 h, 27.2 grams (24 mg/L) of FRESH ‘N CLEAR chlorine-free

oxidizer (containing 85% OXONE) was broadcast into the spa water |
(corresponding to 20.4 mg/L. OXONE applied). Total gvailable chlorine and
residual OXONE concentration measurements were made at regular time intervals
(Test Method 2). The data are given in Table 2 below. Tt can be seen that the
addition of a single dose of a Qomposiﬁbn'éontainviﬁg OXONE potassium
monopersulfate rapidly increased the rate of chlorine generation. Specifically,
two hours after ©XONE addition, the increase in total chlorine is appmximately 3
3.45 me/L; whereas in Comparative Example A (below), the increase in total

chlorine is only 0.57 mg/L after two hours of aoperation.

10



CA 02627929 2008-04-29

WO 2007/078730 PCT/US2006/047398

10

15

20

25

30 ..

Example 2

A 300-gallon (1135 L) spa was filled with source water, brought to
temperature and chemically conditioned as described in Example 1. The pH of
the spa water measured 7.4-7.5. The electrolytic chlorine generator was
submerged in the spa water and turned on at its maximum output setting. When
total chlorine reached approximately 0.4-0.5 mg/L.,, the experiment was initiated
(time = 0). Attime = 1.0 h, 49.9 grams (44 mg/L) of a blend of 75% OXONE and
25% cyanuric acid was broadcast into the spa water (corresponding to 33.0 mg/L
OXONE applied). Total available chlorine and residual OXONE concentration
measurements were made at regular tiree intervals using Test Method 2. The data
are given in Table 2 below. The data show that the addition of a single dose of a

composition of the present invention rapidly increased the total available chlorine

concentration within one-half hour after application, from 0.71 mg/L to 2.48

mg/L In the same length of time, the i mcrease in total available chlorine from the

electrolytlc chlorine generator alone was only 0.14 mg/L on average (see

Comparative Example A). The mdustry-reeommended safe level of free chlorine

:j'res:ldual in swimming pools and spas is 1-4 mg/L.

Comparative Example A

This example demonstrated the rate of active chlorine generation using a

“TUBBY” spa water purification syStem (from Lectranator Systems, Inc.,

Calgary, Alberta, Canada) in a typical salt water spa A 300- gallon (1 135 L) spa

was filled with source water, brought to temperature and chemlcally conditioned -
as described in Example 1. The electrolytlc chlorine generator was submerged in
the spa water and turned on at its maximum output setting. When the total

chlorine concentration reached approximately 0.5 mg/L, the experlment was

initiated (t = 0).

Total chlorine measurements were made at regular time intervals using

Test Method 1 fora total of six hours to characterize the chlorine output of the

generator, without the addlthIl of an OXONE-0011ta1mng composition to the spa

water. These data are shown below in Table 2. It can be seen that the chlorine

11
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output of 0.28 mg/L/hr.
Table 2
Time | Example 1 - Example 2 | Com};;rative
t (h) Example A

" Total Available | Residual | Total Available Residual | Total Available

| Chlorine (mg/L) | OXONE | Chlorine (mg/L) | OXONE | Chlorine (mg/L)

(mg/L) | | (mg/L) “
_ 044 | 0 | 0.1
204 | 0.58 0 -
- . 169 | o071 | 33 | - 0.82
1.5 2.72 13.5 248 | 258 -
I_z | 3.42 ' 99 | 388 | 19.9 1.08

14.6

25 | 4.05 | 72 5.10

3 ~ 4.55 53 | 6.07 |

4 | 512 | 3.1 7.63 .

5 5.78 | 1.1 8.34 3 197

6 | - - WL' 8.66 | 14 | 219 l

*  t =0 shows the chlorine level provided by the electrolytic chlorine generator

- immediately prior to the addition of the OXONE for Example 1 and 2.

- Tnitial OXONE concentrations were calculated.

The data in Table D follows the same polyhoﬁiidl fit as shown above in
Table 1, except that data in Table 2 are (a) at a higher temperaturé and (b) the
chlorine generator is contributing linearly to the total chlorine output. The data in
Table 2 shows an increase in the rate of chlorine generation was achieved when
OXONE,V and OXONE plus cyanuric acid, were added, com'pafed to the linear rate

of chlorine production of the generator alone.

Example 3

A 300-gallon (1135 L) spa was filled, brought to temperature, and

chemically conditioned as described in Example 1. The pH of the spa water

measured 7.8. The electrolytic chlorine generator was submerged in the spa water

and tumed on at its maximum output setting. When the total chlorine

concentration reached approximately 0.7-0.8 mg/L, the exﬁeriment was begun
a(tirne = 0 h). Att= 0.5 h, 20% aqueous OXONE solution (130.5 g, corresponding
to 23.0 mg/L OXONE applied) was added to the spa water over a period of 12

minutes using a peristaltic pump (Step 1 in Table 3 below). Total available

12
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15

20

chlorine and residual OXONE concentration measurements were made at regular
time intervals, as described in Example 1. The data are shown 1n Table 3 below.
At t= 1.5 h, total chlorine increased to 2.87 mg/L. At this point, 9.6 grams of
sodium sulfite was added to the spa water to simulate chlorine and oxidizer
demand (Step 2). The total chlorine concentration was reduced to 0.14 mg/L and
the residual OXONE concentration was reduced to 4.6 mg/L. This cycle was
repeated (Steps 3 - 5) as shown in Table 3. It was observed that in response to
simulated, periodic chlorine and oxidizer demand sequences (as would occur with
bather use), the total chlorine residual can be rapidly increased within one-half

hour to industry-recommended levels in excess of 1.0 mg/L via a liquid OXONE

solution feed.

Comparative Example B

A 300-gallon (1135 L) spa was filled, brought to temperature, chemically
conditioned, and set up with the electrolytlc chlorine generator as descnbed n
Example 3. VVhen the total chlorine concentratlon reached approx1mately O 7-0.8

mg/L the e*qperlment was begun (t = 0). Total avallable chlorine was produced |

- solely from the output of the-chlorine generator, no OXONE solutlgnﬁwas added

in Steps 1, 3, and 5 of Example 3. Periodically, as shown in Table 3, sodium
sulfite was added as in Example 3 (Steps 2 and 4) to simulate chlorine demand. Tt
was observed that the rebound in total available chlorine concentration was
relatiirely siow. Specifically, after each addition of sodium sulfite, the chlorine

concentration did not rebound to a minimum recommended level of 1.0 mg/L

even after two hours of operation.

13
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Table 3
| Time | ~ Example3 I Compqﬂnve Example B B
t (h) | Total Available Chlorine ‘Remdual OXONE| Total Available Chlorine (mg/L) |
| . (mg/L) _(mg/L) | .
0 0.74 0 | 0.75
- 0.5 0.89 0 0.91
Step 1| 20% OXONE solution (130.5 g, 23 m g/L) Control no OXONE solution added |
i pumged in over a 12 min. period ’ .
0.7 | - 23.0 | . )
|1 - 2, 05 179 1.04 -
1.5 | 2.87 ‘ 14.5 | 1.20 |
i_S_tep 2| Sodium sulfite (9.6 g) added to simulate Sodium sulfite (2.0 g) added to
| chlorine and oxidizer demand simulate chlorine demand ]
0 | 014 | 4.6 | 0.23 -
Step 3| 20% OXONE solution (130.5 g, 23 mg/L) | Control, no OXONE solution added |
- I ~pumped in over a 12 min. period | __
| 0.2 | - l 27.6 L - B
05 | 141 22.1 | 038 |
1.0 | 2.36 181 0.52

____}__.

1

I 2.0 4.0 | 11.7 0.81 |
Step 4| - Sodium sulfite (10 2 ) added to simulate l Sodium sulfite (1 3 g) added to |
| ' ~ chlorine and oxidizerdemand | | simulate chlorine demand

0 0.2 | 55 | 0.16
| Step 51 20% OXONE solution (130.5 g, 23 mg/L) Control no OXONE solution added
|- l | pumped 1in over a 12 min. period !
C 02 |- - 28.5 * *“

05 | = 1.5 “ -~ 22.8 | 03

1.0 248 | 186 0 43
20 | 437 ] 120 | 71 B _}

Initial

OXONE concentrations were calculated.

‘This example demonstrated how the chlorine rebound in response to

pcr10d1o simulated chlorine demand was relatively slow when rclymg solely on

the output of an electrolyhc chlorine generator as shown by Comparative Example

B, but was fast when OXONE was added as shown by Example 3.

14
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CLAIMS

What 1s claimed 1s:

L.

An improved method of treating a body of salt water containing chloride 1on in which
the level of chlorine in the water is controlled by an electrochemical chlorine
generator wherein the improvement consists essentially of 1) providing an oxidizing
shock treatment to the water by non-chlorine oxidation of organic load and 2) reacting
with chloride 10n to generate an active form of chlorine (HOCI or OCI’) in the water
without increasing the generator output by addition of a composition consisting of a
triple salt having the formula 2ZKHS05. KHS0O4.K;S04 and at least one optional
additional component that 1s a halogen stabilizer, which 1s cyanuric acid, sulfamic
acid or 5,5-dialkylhydantoin, pH-buffering agent, algae control agent, clarifier, boron
source compound, corrosion inhibitor, chloride salt, diluent, anticaking agent, stain
and scale control agent, electrolytic cell cleaning agent, tableting aid, enzyme,

lanthanum salt, fragrance, or colorant.

The method of claim 1 wherein the addition is a continuous metering of the

composition into the salt water.

The method of claim 1 or claim 2 wherein the addition is of discrete amounts of the

composition periodically on a regular or irregular basis over time.

The method of any one of claims 1 to 3 wherein the additional component consists of

at least one of a halogen stabilizer, pH-buffering agent, or clarifier.

The method of any one of claims 1 to 4 wherein from about 1 to about 100 mg/kg of

the composition 1s added to the salt water.

The method of claim 5 wherein from about 6 to about 80 mg/kg of the composition is

added to the salt water.

The method of any one of claims 1 to 6 wherein the composition consists of
(a) from about 50% to about 99.9 % by weight of a triple salt having the formula

2KHS05. KHSO4.K5S0y4,
(b) from about 0.1% to about 50% halogen stabilizer,
(c)  trom about 0% to about 40% of a buffering agent, and

15
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(d) 0% to about 20% of a clarifier, provided that the total of components a
through d add up to 100% by weight.

8. A body of salt water treated i accordance with the method of any one of claims 1 to 7

which is a recreational salt water recirculating system.

16
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