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The present invention comprises a method of sta g thyl-4-
isothiazolin-3-one (MI), 2-n-octyl-4-isothiazolin-3-one (OI), or a mixture thereof
in a composition having a pH above 8.5 and which is free of 5-chloro-2-methyl-4-
isothiazolin-3-one (CMI), comprising introducing an effective stabilizing amount
of an iodine-containing compound selected from the group consisting of iodic
acid, periodic acid, and salts thereof.

This invention also relates to compositions having a pH above 8.5
comprising MI, OI, or a mixture thereof and an effective stabilizing amount of an
iodine-containing compound selected from the group consisting of iodic acid, .
periodic acid, salts thereof, said composition being free of chlorinated 3-
isothiazolone. ' | '

The preferred concentration of the 3-isothiazolone compound(s) in solution
is from 750 to 5,000 ppm MI, or from 100 to 2,500 ppm OI, or a mixture thereof
based on the total weight of the system. '

The most preferred concentration of the 3-isothiazolone compound(s) in
solution is from 2,000 to 2,500 ppm MI, or from 500 to 1,000 ppm OI, or a
mixture thereof, based on the total weight of the system. '

~ The preferred concentration of the stabilizer(s) in solution is from 100 to
| 5,000 ppm, more preferably 1,000 to 3,000 ppm based on the total weight of the
system.

Metal salts such as copper sulfate have been disclosed as stabilizers for 3-

-isothiazolones in metal working fluids. See "Kathon® MWC Bulletin CS-584",
page 6, Rohm and Haas Company 1989. Environmental regulations on copper
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Takeda PhaPhermacsutigal Lil)., disclosed ﬁtﬂéﬁﬁ?‘gﬁnﬁ} e§SPRHAPRE S ont ai ni ng 3-
isothiazolones, alkali metal salt of bromine acid or iodine acid, and water.
Potassium bromate was preferred over the other stabilizers. This invgntion does
not teach stabilization of non-halogenated 3-isothiazolones in aggressive metal
working fluids with pH above 8.5.
In the following examples, the source of MI was a 50% solution of 2-

- methyl-4-isothiazolin-3-one in propylene glycol. The source of OI was a 45%
solution of 2-n-octyl-4-isothiazolin-3-one in propylene glycol. The source of CMI
for Example 1 was a 1.5% solution in water of a 3:1 mixture of CMI:MI. The
source of CMI for Example 3 was 99% CMI.

Example 1

This example demonstrates that non-chlorinated 3-isothiazolones (MI and
OI) are stable in glycol/water solutions, while chlorinated isothiazolone (CMI) is
not stable in the same solution. Samples were prepared in 30 ml. screw cap glass
vials. Sample 1 was 2.0 g. MI, 4 g. ethylene glycol, and 14.0 g. deionized (DI)
water. Sample 2 was 1.46 g. CMI, 9.0 g. ethylene glycol, and 9.54 g. DI water.
Sample 3 was 2.20 g. O, 15.0 g. ethylene glycol, and 2.80 g. DI water. Samples
were capped and shaken, then stored at 45° C. for 4 weeks. Analysis was
performed by High Pressure Liquid Chromatography (HPLC) with UV detection.
Results are shown in Table 1.

Table 1 _
% Active Ingredient Remaining
Sample Al(%) 1Day 3Days 1Week 2Weeks 3 Weeks 4 Weeks
1MD) 451 982 100 98.7 99.3 104 99.3
- 2(CMD* 478 962 90.2 85.1 76.2 69.2 63.2
30D 508 NA NA 100 98.0 98.2 98.4

NA = Not Analyzed * = Comparative
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Table 2 Comparative

% MI Remaining % OI Remaining
Fluid pH 7Days 14 Days 21 Days 28 Days 7 Days 14 Days 21 Days 28 Days
9.2 8 0 0. 0 0 NA NA NA
9 64 30 19 6 . 0 NA NA NA .
8.5 77 56 43 35 0 NA NA NA
8.1 90 76 66 60 74 5 3 NA
7.6 99 90 8 81 100 93 91 92

7 99 = 94 95 92 100 100 100 99

Example 3 - Effect of Stabilizer of Invention
This example demonstrates the effects of the stabilizers of this invention

on the stability of CMI, MI, and OI in a metal working fluid. Metal working fluid
“"A" was used as the fluid for this example. It is a semisynthetic metal working
fluid with initial pH of 9.22 (as a 4% aqueous dilution). Samples were prepared
in 30 ml. screw cap glass vials. To sample 1 was added 0.04 g. CMI and 19.96 g.
MWF "A". To samples 2, 3, 4, 5, and 6 were added 0.04 g. CMI, 0.04 g. stabilizer,
and 19.92 g. MWF “A”. To sample 2 was added potassium iodate (KIOs), to

- sample 3 was added sodium periodate (NaIO,), to sample 4 was added sodium
bromate (NaBrQj3), to sample 5 was added iodic acid (HIO;), and to sample 6 was
added periodic acid (HIO,. To sample 7 was added 0.08 g. MI and 19.92 g. MWF
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 Table 4
% MI Remaining
Stabilizer Amount(ppm 1 Week 2 Weeks 3 Weeks
None* 0 0 NA NA
KIO; 1,000 56 2 NA
NaBrO; 1,000 0 NA NA
HIO, 2,000 75 74 53
2,000 79 76 70

HIO,
' * = Comparative
This example also demonstrates iodic acid, periodic acid, and their salts
are effective at stabilizing non-chlorinated 3-isothiazolones in aggressive metal
working fluids at pH above 8.5, where bromate salts are ineffective, and that
neither iodic acid, periodic acid, their salts, nor bromate is effective to stabilize
chlorinated 3-isothiazolones in such fluids.
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6. The steps or 'featurgs di sclosed herein or any combination thereof.
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5 Wat is clained is 1.  Method of stabilizing |
2-nethy|-4-isothiazo|in-3-one,.2-nmoct9F54¢ | sot hi azol i n-3-one, or a

- m xture thereof in a conposition having a pH above 8.5 and which is free of
5-chl or o- 2- et hyl - 4-i sot hi azol i n- 3- one, cgﬁggt,ﬁjtgggﬁé&rqblgé&nﬁ;brﬁégytlve :
stabilizing anount of an i odine-containin gr oup
consisting of iodic acid, periodic acid, salts thereof. 2. '
Conposi tion having a pH above 8.5 conprising 2- et hyl -

I sot hi azol i n-3-one, 2-n-octyl-4-isothiazolin-3-one, or a mxture thereof
and an effective stabilizing anount of an i odi ne-containing conpound

sel ected fromthe group consisting of6$odic acid, periodic acid, salts
thereof, said conposition being free '

5-chl oro- 2- net hyl - 4-i sot hi azol i n- 3- one. 3. Conposi tion according to
claim2 in t met al working fluid which conprises a cutting oil.

4. Conposi ti orn, acc Méthed ofetxuxmxﬁgz-mmﬂwxs%tmhbuh%omtmnwn@- 3-one
3 B0 SP sk PASERE ) Rt o . 30 havin  pPCRRANAL T,
a concent r amdowhich isdree of Peldoro-grme y1-4-1soth1azohn- -one, comprising
introducing an effective stabilizing amount of an iodine-containing compound
selected from the group consisting of iodic acid, periodic acid, salts thereof.

2. Composition having a pH above 8.5 comprising 2-methyl-4-
isothiazolin-3-one, 2-n-octyl-4-isothiazolin-3-one, or a mixture thereof and an
effective stabilizing amount of an iodine-containing compound selected from the
group consisting of iodic acid, periodic acid, salts thereof, said composition being
free of 5-chloro-2-methyl-4-isothiazolin-3-one.

3. Composition according to claim 2 in the form of a metal working
fluid which comprises a cutting oil.

4. Composition according to claim 2 wherein 2-methyl-4-isothiazolin-
3-one is present in a concentration of 750 to 5,000 ppm.

5. Composition according to claim 2 wherein 2-n-octyl-4-isothiazolin-3-
one is present in a concentration of 100 to 2,500 ppm.
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