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METHOD OF STABILIZING N-OXYI COMPOUNDS IN VINYL COMPOUNDS

BACKGROUND OF THE INVENTION

Field of the Invention:
The present invention relatestoa method of stabilizing

N-oxyl compounds in vinyl compounds.
Description of the Related Art:

It is well known that wvinyl compounds such as
(meth)acrylicacidand esters thereof are liableto polymerize
by light and heat. In order to prevent polymerization of
vinyl compounds, various kinds of polymerization inhibitors

are added therein.

JP-B-4-14121 describes to use N-oxyl compounds such as
bis-(2,2,6, 6—tetramethyl-4—piperidinoxyl }~-sebacate as a

polymerization inhibitor for wvinyl compounds.

SUMMARY OF THE INVENTION

We have researched stability of the vinyl compounds in
which N-oxyl compounds have been added as a polymerization
inhibitor during storage or transportation thereof, and then
found the following: Such N-oxyl compounds were lost with
time in the vinyl compounds, so that the vinyl compounds could
not be stably stored or transported.

With a view to the above circumstance, it is an object
of the present invention to provide a method of stabilizing
N-oxyl compounds in wvinyl compounds.

We have found that by allowing an N-oxyl compound in
vinyl compounds to co-exist with an
N-hydroxy-—z,2,6,6—tétramethy1piperidine compound and a
2,2,6,6-tetramethylpiperidine compound, a disappearance of

the N-oxyl compound with time can be reduced, and then the
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present invention has been achieved.

According to the present invention, there is provided
a method of stabilizing an N-oxyl compound in vinyl compounds
by allowing the N-oxyl compound in the vinyl compounds to
co-exist'with an thydroxy-z,2,6,G—tetramethylpiperidine
compound and a 2,2,6,6-tetramethylpiperidine compound.

In accordance with the present inverﬁ:ion, the reduction
in concentration of the N-oxyl compound that has been added
in the vinyl compounds for a stabilizer is controlled, and
then the vinyl compound is maintained stably. More
specifically, in accordance with the present invention, the
concentration reduction of N-oxyl compounds in the vinyl
compound can be controlled and then the vinyl compound can
be stablymaintainedinthecaseof handlingthevinyl compound,
such as storing in a tank, transportation by a tank truck
and piping.

The above and other objects, features and advantages
of the present invention will become clear from the following

description of the preferred embodiments.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The viny compound to be used in the present invention
is a compound having a vinyl bond and polymerizable during
theproductionorhandlingthereof, andmay include for example
(meth)acrylic acid, esters thereof and acrylonitrile. Among
them, (meth)acrylic acid and esters therecf are more
preferable.

As the representative of acrylic esters, it may cite
methyl acrylate, ethyl acrylate, butyl acrylate,
2-hydroxyethyl acryiate and 2-hydroxypropyl acrylate, etc.
As therepresentativeofmethacrylicesters, itmaycitemethyl

methacrylate, butyl methacrylate, 2-hydroxyethyl
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methacryiate and 2-hydroxypropyl methacrylate, etc.

The amount of N-oxyl compounds to be used is not
particularly restricted as long as polymerization of vinyl
compounds can Be prevented, but may be in the range of 0. 0005. |
to 0.1 part by weight, based on lOO'parts by weight of the
vinyl compound. _

| The N~-oxyl compound to be used in thé present invention
is not particularly restricted, but may include N-oxyl
compounds, which are generally used for preventing
polymerization of the vinyl compounds. Among them,
2,2,6,6-tetramethylpiperidinoxyl compounds represented by

the formula (1):

2 o1
H3Z§i j(CH3 (1)

HC N en,

wherein R' stands for CHOH, CHCH,0H, CHCH,CH,0OH, CHOCH,OH,
CHOCH,CH,0H, CHCOOH or C=0, and R? stands for a hydrogen atom
or CH,0H, are preferable.

As the representative of
2,2,6,6-tetramethylpiperidinoxyl : compounds,
4-hydroxy-2,2,6,6-tetramethylpiperidinoxyl,
4-0x0-2,2,6,6-tetramethylpiperidinoxyl, and
4-carboxy-2,2,6,6-tetramethylpiperidinoxyl, etc may be

cited. The N-oxyl compound may be used singly or in a

combination of two or more thereof. Among them,
4-hydroxy-2,2,6,6-tetramethylpiperidinoxyl and
4-o0xo0-2,2,6,6-tetramethylpiperidinoxyl are preferable, and
4-hydroxy-2,2,6,6-tetramethylpiperidinoxyl is most
preferable.
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As © the representative of
N-hydroxy-2,2,6,6-tetramethylpiperadine compounds,
1,4-dihydroxy-2,2,6,6-tetramethylpiperidine, and

1-hydroxy-2,2,6,6-tetramethylpiperidine, etc may be cited.
The N-hydroxy-2,2,6,6-tetramethylpiperidine compounds may
be used singly or in a combination of two or more thereof.

The amount ; “of the
N-hydroxy-2,2,6,6-tetramethylpiperidine compound is not
particularly restricted as long as reduction in the amount
of the N-oxyl compound with time can be controlled, but may
be in the range of 0.0l to 500 parts by weight, preferably
0.1 to 150 parts by weight, based on 100 parts by weight of
the N-oxyl compound.

As therepresentative of 2,2,6,6-tetramethylpiperidine
compounds, 2,2,6,6-tetramethylpiperidine, and
4-hydroxy-2,2,6,6-tetramethylpiperidine, etc may be cited.
The 2,2,6,6-tetramethylpiperidine compounds may be used
singly or in a combination of two or more thereof.

The amount of the 2,2,6,6-tetramethylpiperidine
compound is not particularly restricted as long as reduction
in the amount of the N-oxyl compoundwith time canbe controlled,
butmaybeintherangeof 0.01to500partsbyweight, preferably
0.1 to 150 parts by weight, based on 100 parts by weight of
the N-oxyl compound.

A method of adding to the vinyl compounds, the N-oxyl
compound, +the N-hydroxy-2,2,6,6-tetramethylpiperidine
compound _and the 2,2,6,6-tetramethylpiperidine compound is
not particularly restricted, and they may be added separately
or simultaneously. '

The vinyl compound to be used in the present invention
ma3; include impurities which were by-produced in the

production thereof, orderived fromthe rawmaterials therefor.
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When acrylic acid is used for the vinyl compound, an
advantageous stabilizing effect of the present invention can
be expected even if water, organic acids such as acetic acid,
aldehydes such as acrolein and the like are contained.

In the present invention, conventional polymerization
inhibitors such as phenothiazine, methoguinone, copper
dialkyldithiocarbamate, manganese acetate,
p-phenylenediamine or the 1like may be additionally
incorporated in the vinyl compounds. The amount of the
conventional polymerization inhibitors is not particularly
restricted as long as it may be usually used, but may be in
the range of 0.0005 to 0.1 part by weight, based on 100 parts
by weight of the vinyl compound.

In accordance with the present invention, the quantity

- reduction of the N-oxyl compounds in the vinyl compound can

beeffectivelycontrolled or suppressed inthecaseof handling
the vinyl compounds, such as storing in a tank, transportation
by a tank track, and piping. As a result, polymerization

of the vinyl compounds can be also prevented.

EXAMPLES

The following examples are described several preferred
embodiments to illustrate the invention. Howevei', it is to
be understood that the invention is not intended to be limited
to the specific embodiments.

The amounts of
4-hydroxy-2,2,6,6-tetramethylpiperidinoxyl (referred to as
"4H-TEMPO"), I,4-dihydroxy-2,2,6,6-tetramethylpiperidine
{referred to as . "1,4DH-TEMP"), and
4'-1'{ydroxy—2,2,6, 6-tetramethylpiperidine (referred to as
"4H-TEMP") are measured by a liquid chromatography.
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EXAMPLES.

Samples of acrylic acid solutions were prepared by
dissolving a stabiliéér having a composition and
concentra_tion"shown in the following Table 1 in acrylic acid
which polymerization inhibitors .had been removed. by
distillation, respectively ineachsampletubes. The samples
wére preserved at room temperature (25°C). Each samples was
measured for the concentration of 4H-TEMPO in acrylic acid
from 30 minutes to 10 hours after the dissolution. These

results obtained are shown in Table 2 below.

TABLE 1

Concentration of the stabilizer (ppm)

4H—TEMPO 1,4DH—TEMP 4H—TEMP
1(Ex) 100 100 100
2 (EX) 96 - 2 2
3({C-Ex) 100 200 -
4 (C-Ex) 100 - 200
5(C-Ex) 100 -

(Ex) :Example (C-Ex) : Comparative Example

TABLE 2
Concentration of 4H-TEMPO (ppm)
30 min. later|2 hrs. later |5 hrs. later |10 hrs. later
1(Ex) 100 100 100 98
2 (Ex) 92 77 _ 70 65
3(C-Ex) 62 45 32 21
" |4 (c-Ex) 58 43 30 : 18
5(C-Ex) 49 31 22 13

(Ex):Example (C-EX) :Comparative Example



Tt is clear from the above Tables that the prevention
of the reduction of 4H-TEMPO, i.e. an N-oxyl compound which
is used as the stabilizernfor'vinyl compounds in the present

invention are found compared to the comparative examples.
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Claims:

1. A method of stabi.iizing an N-oxyl compound in vinyl
compounds, which comprises causing the N-oxyl compound, an
N-hydroxy-2,2,6,6-tetramethylpiperidine compound and a
2,2,6,6-tetramethylpiperidine compound to co-exist in the

vinyl compound.

2. A method according to claim 1, wherein the vinyl

compound is (meth)acrylic acid or esters thereof.

3. Amethod according to claim 1 or claim 2, wherein the
amount of +the N-hydroxy-2,2,6,6-tetramethylpiperidine
compound is in the range of 0.01 to 500 parts by weight, and
the amount of the 2,2,6,6-tetramethylpiperidine compound is
in the range of 0.01 to 500 parts by weight, based on 100

parts by weigh't of the N-oxyl compound, respectively.

4. Amethod according to any one of claims 1 to 3, wherein
the N-oxyl compound is
4-hydroxy-2,2,6, 6-tetramethylpiperidinoxyl, the
N-hydroxy-2,2,6,6-tetramethylpiperidine compound is
1,4-dihydroxy-2,2,6,6-tetramethylpiperidine, and the
2,2,6,6-tetramethylpiperidine compound is

4-hydroxy-2,2,6,6,~tetramethylpiperidine.

5. Amethod according to any one of claims 1 to 4, wherein
the amount of the N-oxyl compouné is in the range of 0.0005
to 0.1 part by weight based on 100 parts by weight of the

vinyl compound.



