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EP 1 375 574 B9
Description
Technical Field

[0001] The present invention relates to a polyphenylene sulfide member which is excellent in resistance to lights such
as ultraviolet light. More particularly, the present invention relates to a polyphenylene sulfide member which exhibits
prominent light-resistance, when the member is in the form of a polyphenylene sulfide fiber used in clothing such as
socks, underwear and clothes, and in bedding such as futon, blanket and pillow, which are used or dried under the sun.

Background Art

[0002] Fibrous materials made of polyphenylene sulfide (hereinafter referred to as simply "PPS") are conventionally
used in clothing and bedding which demand warmth retaining property. These materials consists of 100% PPS, or the
materials are composites comprising PPS fibers and one or more other generally used fibers such as wool fibers,
polyacrylonitrile fibers, cotton fibers, polyethylene terephthalate fibers, polypropylene fibers, nylon fibers and poly-
urethane fibers. Further, since PPS is a resin which is excellent in heat resistance and dimensional stability, it is now
considered to widely use PPS as molded articles used in consumer electrical appliances (e.g., protection films in the
chambers, door knobs and finger grips in microwave ovens).

[0003] However, PPS has a drawback intrinsic to this material in that its light-resistance is poor, that is, its color
changes under irradiation by light such as ultraviolet light. Therefore, there is a concern that in PPS members such as
fibers, fibrous materials, films and molded articles made of 100% PPS or made of PPS and other generally used resins,
the PPS changes its color to brown upon being irradiated with sunlight for a ling time, so that the outer appearance of
the members are degraded, and in turn, the reliability by consumers is decreased.

[0004] JP-A-04-277258 and JP-A-04-050310 disclose the use of benzotriazole compounds forimproving light exposure
properties of polyphenylene sulphide components.

[0005] It is known that, in general, to improve light-resistance of a resin member, a light stabilizer is contained in the
resin or the surface of the resin is coated with a light stabilizer. However, as for PPS, no successful case employing
such a light stabilizer is known.

[0006] Further, PPS also has a problem in that it cannot be dyed with a dye such as a cationic dye or acid dye because
polyphenylene sulfide per se has a molecular structure having no sites for binding a dye. Further, even in cases where
a disperse dye is used, it is difficult to carry out the dyeing by using either a normal pressure dyeing machine or high
pressure dyeing machine. This problem of polyphenylene sulfide, that is, the problem of being difficult to be dyed is
lethal to commercial products for which improvements in outer appearances are important.

[0007] In view of the above-mentioned background of the prior art, an object of the present invention is to provide a
PPS member having an excellent resistance to lights such as ultraviolet light, and of which color does not change even
when the member is used outdoors, while retaining the characteristics of PPS.

[0008] To solve the above-mentioned problem, the PPS member according to the present invention is characterized
by having a light-fastness rating of Class 1 or higher, against light from an ultraviolet carbon arc lamp, which rating is
measured in accordance with JIS L-0842

[0009] In a first aspect, the present invention provides a PPS member which is a fiber having a light-fastness rating
of Class 1 or higher against light from an ultraviolet carbon arc lamp which rating is measured in accordance with JIS
L-0842, the polyphenylene sulfide member containing:

(i) at least one ultraviolet absorber selected from the group consisting of the compounds represented by Formula
(I) below and the compounds represented by Formula (1) below:

Rs ﬁ R,
C R, )

Ry

(wherein R4 is hydrogen or hydroxyl; R, is hydroxyl or C4-C4, linear or branched alkyloxy; Ry is hydrogen or -SO3H;
R, is hydrogen or -OCHj3; and Rs is hydrogen or hydroxyl)
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HO Re

Z

, (i)

Z

Rg Ry

(wherein Rg is hydrogen or C4-Cg linear or branched alkyl; R; is C4-C5 linear or branched alkyl; and Rg is hydrogen
or chlorine); and

(ii) a covering agent comprising at least one compound selected from the group consisting of the compounds
represented by Formula(lll) below and the compounds represented by Formula (1V) below, and an emulsifier:

A—R, D)

(wherein A is -O- or -C(O)O-; Rg is phenyl or a derivative thereof, or substituted or non-substituted phenylalkylene)
X,

X, OCH,COOR,, (V)

(wherein Ry, is C4-Cj aliphatic hydrocarbon; and X, and X, independently represent hydrogen or halogen).

[0010] Inasecond aspect the invention provides a method for producing a polyphenylene sulfide member, the method
comprising contacting a polyphenylene sulfide member with a processing liquid containing at least one uv absorber
selected from the group of compounds of Formulae (I) and (1), and at least one covering agent selected from the group
of compounds of Formulae (ll) and (IV), and an emulsifier.

[0011] In a third aspect the invention provides a chemical composition for improving light fastness of a polyphenylene
sulfide member, the composition comprising at least one ultraviolet absorber selected from the group of compounds
represented by Formula (I) and Formula (Il), and a covering agent which is an emulsion of at least one compound
selected from the group of compounds represented by Formula (l1l) and Formula (V).

[0012] According to the present invention, a PPS member with which the degree of color change is small even when
it is used outdoors due to its excellent light-fastness rating is provided.

[0013] Further, with the PPS member according to the present invention, the dyeing property of the PPS member may
be increased during the production process thereof, so that PPS members having various colors may be provided.
[0014] Preferred embodiments are described, by way of example.

[0015] The PPS member according to the present invention is made of a polymer having phenylene sulfide structural
units represented by -(CgH,-S)- in an amount of not less than 90 mol% based on the total structural units. Preferably,
not less than 90 mol% of the phenylene sulfide units are bound at para positions. Such a PPS may be produced by a
known method.

[0016] One or more resins may be contained in or copolymerized with the PPS member according to the present
invention, in an amount not adversely affecting the effect of the present invention and as long as its amount is less than
10% by weight based on the total weight of the PPS member. The resins are not restricted, and examples of the resins
include polyethylene resins, polypropylene resins, polystyrene resins, ABS resins, polyamide resins, polycarbonate
resins, polyethylene terephthalate resins, polybutylene terephthalate resins, polyacetal resins, modified polyphenylene
ether resins, polysulfone resins, polyether imide resins, polyarylate resins, liquid crystal polymers, polyether sulfone
resins, polyether ketone resins, polyimide resins, tetrafluropolyethylene resins, thermoplastic polyurethane resins, polya-
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mide elastomers, polyester elastomers and fluorine-contained resins.

[0017] The PPS member according to the present invention has a light-fastness rating of Class 1 or higher, against
light from an ultraviolet carbon arc lamp, which rating is measured in accordance with JIS L-0842, and is indicative of
light-resistance. If the light-fastness rating is less than Class 1, the degree of color change of the PPS member when
irradiated with sunlight is large, and the above-described problem cannot be overcome. The light-fastness rating is
preferably Class 2 or higher, more preferably Class 3 or higher.

[0018] The light-fastness rating defined in the present invention is measured by the third exposure method of the
ultraviolet carbon arc lamp method described in JIS L-0842. That is, a test piece and a blue scale defined in this JIS
standard are together exposed to the light from a carbon arc lamp, and the change or fading of the test piece and that
of the blue scale are compared so as to judge the light-fastness of the test piece. The class of the light-fastness rating
is expressed by the class of the blue scale which exhibited the same degree of color change or fading as the test piece.
The higher the class, the better the light-fastness.

[0019] The above-mentioned third exposure method of the ultraviolet carbon arc lamp method described in JIS L-
0842 will now be described in detail.

1. In cases where the sample to be tested is a cloth, a test piece sizing not less than 1 cm X 6 cm is sampled.

2. In cases where the sample is a thread, the thread is wound about a cardboard sizing not less than 1 cm x 6 cm
in the direction parallel to the longer side of the cardboard such that the thickness of the wound thread is uniform.
3. In cases where the sample is a staple, the staple is made into a sliver and the sliver is wound about a cardboard
sizing not less than 1 cm x 6 cm in the direction parallel to the longer side of the cardboard.

4. In cases where a sample is a resin plate, a test piece sizing not less than 1 cm x 6 cm is sampled.

5. A blue scale defined in JIS L-0841, "Method for testing fastness of dyeing to sunlight", is provided.

6. Half part of the test piece and half part of the blue scale are covered with opaque white cardboards, respectively,
and the test piece and the blue scale are mounted on a sample holder for an ultraviolet carbon arc lamp type light-
resistance testing apparatus defined in JIS L-0842.

7. The sample holder on which the test piece and the blue scale are mounted is set in the testing apparatus.

8. Exposure to light is started and continued until the color of the class of interest in the blue scale is faded to the
standard level.

9. When the color of the class of interest in the blue scale is faded, exposure is stopped, and the test piece and the
blue scale are taken out, followed by leaving the test piece and the blue scale to stand in a dark place at room
temperature for not less than 2 hours.

10. The color change between the irradiated part and non-irradiated part of the test piece, and color change between
the irradiated part and non-irradiated part of the blue scale are compared, and the degree of change or fading of
color is rated according to the following rating criteria.

Table 1
Judging Criteria Class
The degree of change or fading of the color of the test piece is the same as The class of the blue scale
that of the blue scale
The degree of change or fading of the color of the test piece is the same as The class of the blue scale or higher

that of the blue scale or smaller than that

The degree of change or fading of the color of the test piece is larger than that | Lessthanthe class ofthe blue scale
of the blue scale

[0020] The method for obtaining the PPS member according to the present invention will now be explained referring
to an example thereof. It should be noted, however, the present invention is not restricted by this explanation.

[0021] The PPS member according to the present invention may be obtained by at least incorporating (preferably by
internal diffusion) a specific ultraviolet absorber represented by the following Formula (1) or Formula (ll) in PPS.
[0022] Thatis, the ultraviolet absorber is at least one compound selected from the group consisting of the compounds
represented by Formula (I) below and the compounds represented by Formula (1) below:
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Rs R
i
Ry C R, (D)
R;

(wherein.Ry is hydrogen or hydroxyl; R, is hydroxyl or C4-C4, linear or branched alkyloxy; Rj is hydrogen or -SO3H;
R, is hydrogen or -OCHj5; and Rg is hydrogen or hydroxyl)

HO Rg

N (1)

Rg Ry

(wherein Ry is hydrogen or C4-Cg linear or branched alkyl; R; is C4-C5 linear or branched alkyl; and Rg is hydrogen or
chlorine).

[0023] Preferred examples of the compounds represented by Formula (1) include 2,4-hydroxybenzophenone, 2-hy-
droxy-4-methoxybenzophenone, 2-hydroxy-4-octoxybenzophenone, 2-hydroxy-4-dodecyloxybenzophenone, 2,2’-dihy-
droxy-4-methoxybenzophenone, 2,2’-dihydroxy-4,4’-dimethoxybenzophenone and 2-hydroxy-4-methoxy-5-sulfobenz-
ophenone.

[0024] Preferred examples of the compounds represented by Formula (ll) include 2-(2’-hydroxy-5'-tert-methylphenyl)
benzotriazole, 2-(2’-hydroxy-5'-tert-butylphenyl)benzotriazole, 2-(2’-hydroxy-3’-tert-butyl-5’-methylphenyl)-5-chloroben-
zotriazole, 2-(2’-hydroxy-3’,5'-di-tert-butylphenyl)-5-chlorobenzotriazole and 2-(2’-hydroxy-3’,5'-tert-amylphenyl)benzo-
triazole.

[0025] In the present invention, the above-mentioned compounds represented by the above-described Formulae (1)
and (II) may be used individually or in combination as teh ultraviolet absorber.

[0026] Inthe presentinvention, among these ultraviolet absorbers, 2-(2’-hydroxy-3’-tert-butyl-5’-methylphenyl)-5-chlo-
robenzotriazole is especially preferred in view of giving excellent light-resistance to the PPS member.

[0027] The ultraviolet absorber is dispersed and contained in the PPS member in an amount of preferably 0.1 to 6
parts by weight, more preferably 0.5 to 4 parts by weight based on 100 parts by weight of the PPS member. If the content
of the ultraviolet absorber is less than 0.1 part by weight, the obtained PPS member may not have a sufficient light-
resistance. On the other hand, even if the content of ultraviolet absorber is more than 6 parts by weight, a higher light-
resistance is not given to the PPS member, so that it is not preferred in view of economy. Further, the outer appearance
of the product may be degraded by breed out or the like.

[0028] The ultraviolet absorbers represented by the above-described Formulae (I) and (II) are commercially available
from, for example, Ciba Specialty Chemicals and so on.

[0029] Although the method for incorporating the ultraviolet absorber is not restricted, the following example may
preferably be employed.

[0030] That is, a method in which the above-described ultraviolet absorber, and a dispersing agent as required, is
(are) are mixed with a solvent such as water to obtain a processing liquid (chemical composition), and the PPS substrate
is made to contact the processing liquid. The contact may be attained by an arbitrary method such as immersion, spraying
or coating. In view of the excellent ease of handling, immersion is preferably used for the contact.

[0031] More concretely, for example, a method is preferred in which the PPS substrate is immersed in the processing
liquid bath at a bath ratio of preferably 4 to 400 times, more preferably 8 to 40 times using a high pressure high temperature
vessel (e.g., high pressure dyeing machine). Although the processing temperature is not restricted, it is preferred to
adjust the processing bath temperature to not lower than 140°C, more preferably not lower than 140°C and not higher
than 150°C to further improve the light-resistance of the PPS member.
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[0032] By incorporating the covering agent described below in the above-described processing liquid, the processing
temperature may be lowered. The time period for the above-described contact is preferably 15 minutes to 120 minutes.
[0033] The PPS substrate which was made to contact the processing liquid under the above-described conditions is
then removed from the processing bath, and washed by an ordinary washing method such as washing with water.
[0034] Inthe presentinvention, itis very preferred to incorporate a dispersing agent in the above-described processing
liquid. By co-employing the dispersing agent, the dispersion of the ultraviolet absorber in the processing liquid (solution)
is improved, and the light-resistance of the PPS member is drastically improved.

[0035] Preferred examples of such a dispersing agent include sulfates of styrene oxide adducts of polyoxyalkylenes;
aliphatic acid esters of ethylene oxide adducts of styrenated phenol; and aliphatic acid esters of polyoxyethylenealkylallyl
ethers. The dispersing agentis not restricted to those described above, and other dispersing agent may also be employed
as long as the dispersing agent can promote the dispersion of the ultraviolet absorber in water.

[0036] The content of the dispersing agent contained in the processing liquid may preferably be 0.1 to 2 parts by
weight, more preferably 0.2 to 1 part by weight based on 100 parts by weight of the PPS content in the substrate. If the
content of the dispersing agent is less than 0.1 part by weight, the effect of the dispersing agent cannot be recognized
with respect to the improvement of the light-resistance. On the other hand, even if the content is more than 2 parts by
weight, better results are not obtained with the PPS member obtained by using the processing liquid, and the productivity
may be degraded.

[0037] In the production of the PPS member according to the present invention, it is especially preferred to employ
the above-described ultraviolet absorber having a specific average particle size and the above-described dispersing
agent. The average particle size of the ultraviolet absorber is preferably not more than 2 wm, more preferably 0.1 um
to 1 wm. If the average particle size of the ultraviolet absorber is within this range, the light-resistance of the obtained
PPS member may be further promoted prominently.

[0038] The ultraviolet absorber may be used individually, but it may also be used together with various dyes. By this,
both the light-resistance and the dyeing property may be promoted.

[0039] When incorporating the ultraviolet absorber, the form of the substrate in which the ultraviolet absorber is to be
incorporated is not restricted. The ultraviolet absorber may be incorporated in the substrate in the form of resin plate or
film of PPS, or spun yam consisting of 100% PPS fibers or spun yam produced by blending PPS fibers with other
generally used fibers, or may be incorporated in the substrate in the form of a woven fabric such as plain weave fabric.
Alternatively, the ultraviolet absorber may be incorporated into PPS staple or filament, and then the obtained PPS staple
or filament may be made into spun yarn or filament consisting of 100% PPS, or may be made into a blended spun yam
or combined filament yam with other generally used fibers. Examples of the generally used fibers include wool fibers,
cotton fibers, polyethylene terephthalate fibers, polyacrylonitrile fibers, polyurethane fibers, polyvinyl chloride fibers,
polypropylene fibers and nylon fibers.

[0040] The ultraviolet absorber may be incorporated in the PPS substrate filled with fibers or the like. Examples of the
filler include fibrous fillers such as glass fibers, glass milled fibers, carbon fibers, calcium titanate whiskers, zinc oxide
whiskers, aramide fibers, alumina fibers, silicon carbide fibers, ceramic fibers, asbestos fibers and metal fibers; silicates
such as wollastonite, zeolite, sericite, kaolin, mica, clay, bentonite, asbestos and talc; metal compounds such as alumina,
silicon oxide, magnesium oxide, zirconium oxide, titanium oxide and iron oxide; calcium carbonate; sulfates such as
barium sulfate; hydroxides such as magnesium hydroxide, calcium hydroxide and aluminum hydroxide; and non-fibrous
fillers such as glass beads, glass flakes, ceramic beads, boric nitride, silicon carbide, carbon black, metal powder and
silica.

[0041] Inthe production of the PPS member according to the present invention, it is preferred to incorporate a covering
agent in the processing liquid together with the above-described ultraviolet absorber. The covering agent makes the
ultraviolet absorber and the dye described below diffuse into deeper portions of the PPS substrate when the PPS
substrate is contacted with the processing liquid. As a result, the PPS member produced using this processing liquid
has an improved light-resistance and excellent dyeing property.

[0042] As the covering agent, emulsions containing an emulsifier and least one compound selected from the group
consisting of the compounds represented by Formula (Ill) below and the compounds represented by Formula (IV) below,
are preferably used.

A—R, (1)

(wherein A is -O- or -C(O)O-; Rg is phenyl or a derivative thereof, or substituted or non-substituted phenylalkylene)
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Xy
xz—{j—ocuzcooa.0 (1V)

(wherein R4 is C4-Cg aliphatic hydrocarbon; and X, and X, independently represent hydrogen or halogen).

[0043] Preferred examples of the compounds represented by Formula (l1l) include phenyl benzoate and its derivatives
(e.g., salicyl benzoate), benzyl benzoate and its derivatives, diphenyl ether, and phenyl benzyl ether and its derivatives.
[0044] Preferred examples of the compounds represented by the above-described Formula (IV) include the compounds
represented by the following Formula (V) to (V).
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Cl

(wherein R4, is C4-Cs aliphatic hydrocarbon).

[0045] More preferred examples of the compounds represented by Formula (1V) described above include the following

compounds:

and

C|—®~oc+4zcooc2}{5
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Cl

Cl OCH,COOC,Hs

[0046] Inthe presentinvention, amongthe compounds represented by Formula (111) or (1V), benzyl benzoate is preferred
in view of the general-purpose properties (e.g., the smell is small and ease of handling is excellent).

[0047] Incase of usingthe covering agentin the presentinvention, the covering agent may be, for example, incorporated
in the processing liquid. The covering agent is an emulsion containing the compound(s) represented by the above-
described Formula (Ill) and/or (IV). Concretely, one containing the above-mentioned compound(s) and an emulsifier
such as a surfactant is employed.

[0048] The covering agent used in the present invention contains the compound(s) represented by Formula (lll) or
(IV) in an amount of 10% to 40% by weight based on the total weight of the covering agent.

[0049] It is preferred to blend the covering agent to the processing liquid in an amount of preferably 1 to 20 parts by
weight, more preferably 2 to 10 parts by weight with respect to 100 parts by weight of the PPS content in the substrate,
which processing liquid further contains a dye. Making the content of the covering agent be within the range mentioned
above is advantageous to economy and productivity. Further, by so doing, processing at a lower bath temperature may
be carried out, so that deformation during the processing may be avoided, and deterioration or deformation of another
material having poor thermal stability which is to be combined with the PPS substrate may be avoided. That is, both the
light-resistance and dyeing property may be promoted without deteriorating the utility of the product.

[0050] The processing liquid containing the covering agent may be contacted with the PPS substrate at a lower
temperature. The preferred temperature when using such a processing liquid is 100°C to 130°C. If the processing
temperature is lower than 100°C, sufficient light-resistance may not be given to the PPS member.

[0051] Whenthe covering agentis contained in the processing liquid used in the present invention, the contact between
the processing liquid and the polyphenylene sulfide substrate is carried out in the same manner as described above.
[0052] In the present invention, a disperse dye may be incorporated in the processing liquid, so as to promote the
dyeing property of the polyphenylene sulfide substrate.

[0053] The disperse dye which may be employed is one generally used for dyeing of polyester fibers. Examples of
such a disperse dye include Dyanix Yellow SE-G (produced by DyStar), Dyanix Yellow AM-42 (produced by DyStar),
Dyanix Yellow Brown SE-R (produced by DyStar), Dyanix Red SE-CB (produced by DyStar), Dyanix Red S-2B (produced
by DyStar), Dyanix Rubine SE-B (produced by DyStar), Dyanix Blue S-BG (produced by DyStar), Dyanix Navy SE-
RN300% (produced by DyStar), Dyanix Black SE-RN300% (produced by DyStar), Dyanix Yellow AC-E (produced by
DysStar), Dyanix Yellow AC-EO01 (produced by DyStar), Dyanix Blue AC-E (produced by DyStar), Dyanix Blue E-R150%
(produced by DyStar), Sumikaron Blue E-FBL(produced by Sumitomo Chemical Co., Ltd.), Sumikaron Navy Blue S-
2GL (produced by Sumitomo Chemical Co., Ltd.) and Sumikaron Blue S-BG (produced by Sumitomo Chemical Co.,
Ltd). The disperse dye which may be used in the present invention is not restricted to those described above.

[0054] The content of the disperse dye contained in the processing liquid is preferably 0.001 to 40 parts by weight,
more preferably 0.01 to 20 parts by weight with respect to 100 parts by weight of polyphenylene sulfide content in the
substrate. If the content of the disperse dye is less than 0.001 part by weight, the polyphenylene sulfide substrate may
not be dyed sufficiently. On the other hand, even if the content of the disperse dye is more than 40 parts by weight, the
concentration of the dye on the polyphenylene sulfide member obtained by using the processing liquid is no longer
increased, and it may be disadvantage to economy.

[0055] In the present invention, by using the ultraviolet absorber, and the processing liquid containing the disperse
dye, the light-resistance and the dyeing property of the polyphenylene sulfide substrate are prominently promoted than
those attained by using the conventional dyeing method. By adding the covering agent, and as required, a dispersing
agent to the processing liquid, the light-resistance and the dyeing property of the polyphenylene sulfide substrate are
prominently promoted than those attained by using the conventional dyeing method.

[0056] The PPS member processed by the processing liquid containing the above-mentioned covering agent preferably
has an L value of not more than 80, more preferably not more than 70, still more preferably not more than 50. The "L
value" herein is an index of lightness, which indicates the concentration of the color of an object, and may be measured
by using a well-known colorimeter. In the present invention, L value was measured by Hunter's method using SM Color
Computer (type: SM-4-2) produced by Suga Test Instruments Co., Ltd.

[0057] Detailed method for measurement is as follows:

1. In cases where the sample to be tested is a cloth, a test piece sizing not less than 10 cm X 10 cm is sampled.
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2. In cases where the sample is a thread, the thread is wound about a cardboard sizing not less than 10 cm x 10
cm in the direction parallel to one side of the cardboard such that the thickness of the wound thread is uniform.

3. In cases where the sample is a staple, the staple is made into a sliver and the sliver is wound about a cardboard
sizing not less than 10 cm x 10 cm in the direction parallel to one side of the cardboard.

4. In cases where a sample is a resin plate, a test piece sizing not less than 10 cm x 10 cm is sampled.

5. The obtained sample is mounted on a colorimeter and L value was measured by Hunter’'s method.

[0058] The presentinvention further provides a chemical composition for improving light-resistance of a polyphenylene
sulfide member, comprising at least one ultraviolet absorber selected from the group consisting of the compounds
represented by the above-described Formula (I) or (Il). The composition also contains at least one covering agent
selected from the group consisting of emulsions of the compounds represented by the above-described Formula (l11) or
(IV). The explanations about these compounds are described above.

[0059] The above-described PPS member may be in any form or structure. For example, after making PPS fibers into
spun yarn, cloths such as fabrics and knits may be produced from the spun yarn, and the cloths may be made into socks,
underwear, supporters, slacks, tights, stockings, Y-shirts, T-shirts, sweaters, trainers, sweats, suits, jumpers, jackets,
coats, gloves, hats, mufflers and the like. Alternatively, PPS in the form of filaments may be made into fabrics, knits and
the like, and socks, underwear, supporters, slacks, tights, stockings, Y-shirts, T-shirts, sweaters, trainers, sweats, suits,
jumpers, jackets, coats, gloves, hats, mufflers and the like may be produced therefrom. Further, PPS in the form of
cotton may be used as inner cotton of futon, coats, jumpers and jackets. Still further, PPS in the form of non-woven
fabric may be used as blankets or the like.

Examples

[0060] The present invention will now be described concretely by way of examples thereof. The present invention is
not restricted to the examples.

Example 1 (Reference)

[0061] Using PPS short fibers having a fineness of 2.0 d, cut length of 51 mm, and number of crimps of 14/inch
("Torcon" produced by Toray Industries, Inc.), spun yarn having an equivalent single yarn number of 20s and number
of strands of 2 was obtained.

[0062] This spun yarn was subjected to plain weaving to obtain a plain weave fabric made of PPS spun yarn.
[0063] On the other hand, based on the weight of this fabric, 2 parts by weight of a dispersion of 2-(2’-hydroxy-3'-tert-
butyl-5’-methylphenyl)-5-chlorobenzotriazole as an ultraviolet absorber (containing 30% by weight of this chlorobenzo-
triazole based on the total weight of the dispersion) (produced by Nagase Colors & Chemicals Co., Ltd., trademark "A-
Light"), 1 part by weight of a dispersing agent (Sunsalt RM340 (produced by Nicca Chemical Co., Ltd., sulfate of styrene
oxide adduct of polyoxyalkylenes and aliphatic acid ester adduct of styrenated phenol ethylene oxide), and 2000 parts
by weight of water were mixed to prepare the processing liquid.

[0064] In a bath containing this processing liquid, the above-described plain weave fabric made of PPS spun yam
was immersed at 140°C for 45 minutes, and then washed and dried in the air to obtain a processed plain weave fabric
made of PPS spun yarn.

Example 2 (Reference)

[0065] Using the fabric made of PPS spun yam produced as in Example 1, the same procedures as in Example 1
were repeated except that the amount of the dispersion of 2-(2’-hydroxy-3’-tert-butyl-5’-methylphenyl)-5-chlorobenzot-
riazole as an ultraviolet absorber was changed to 4 parts by weight, to obtain a processed plain weave fabric made of
PPS spun yarn.

Example 3

[0066] The plain weave fabric made of PPS spun yarn as in Example 1 was used. A new processing liquid was
prepared by adding 4 parts by weight (based on the weight of the fabric as in Example 1) of emulsion of benzyl benzoate
as a covering agent to the same processing liquid as prepared in Example 1.

[0067] The same procedures as in Example 1 were repeated except that the plain weave fabric made of PPS spun
yarn was immersed in this processing liquid at 120°C for 45 minutes, to obtain a processed plain weave fabric made of
PPS spun yarn.
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Example 4

[0068] The plain weave fabric made of PPS spun yarn as in Example 1 was used. Based on the weight of this fabric,
2 parts by weight of a dispersion of 2-(2’-hydroxy-3’-tert-butyl-5’-methylphenyl)-5-chlorobenzotriazole as an ultraviolet
absorber (containing 30% by weight of this chlorobenzotriazole based on the total weight of the dispersion), 1 part by
weight of a dispersing agent (Sunsalt RM340 (produced by Nicca Chemical Co., Ltd., sulfate of styrene oxide adduct of
polyoxyalkylenes and aliphatic acid ester adduct of styrenated phenol ethylene oxide), 4 parts by weight of benzyl
benzoate emulsion as a covering agent, 3.3 parts by weight of a disperse dye (Dyanix Red AC-E (produced by DyStar)
and 2000 parts by weight of water were mixed to prepare a processing liquid.

[0069] In a bath containing this processing liquid, the above-described plain weave fabric made of PPS spun yarn
was immersed at 120°C for 45 minutes, and then washed and dried in the air to obtain a processed plain weave fabric
made of PPS spun yarn.

Comparative Example 1

[0070] The plain weave fabric made of PPS spun yarn used in Example | before the processing was evaluated.
[0071] The above-described 5 types of plain weave fabrics were evaluated for their light-fastness ratings against light
from an ultraviolet carbon arc lamp, which ratings were measured in accordance with JIS L-0842 by using a closed type
ultraviolet auto fade meter (type FAL-AU-B) produced by Suga Test Instruments Co., Ltd.

[0072] Detailed method for evaluation was as follows:

1. The plain weave fabrics obtained in Examples 1-4 and Comparative Example 1 were cut into pieces sizing 1 cm
X 6 cm to obtain test pieces.

2. The blue scale from Class 1 to Class 4 defined in JIS L-0842 "Method for testing fastness of dyeing to sunlight"
was provided.

3. Half part of each of the test pieces and half part of the blue scale were covered with opaque white cardboards,
respectively, and the test piece and the blue scale were mounted on a sample holder for a closed type ultraviolet
auto fade meter (type FAL-AU-B) produced by Suga Test Instruments Co., Ltd. defined in JIS L-0842.

4. The sample holder on which the test piece and the blue scale were mounted was set in the testing apparatus.
5. Exposure to light was started and continued until the color of the class of interest in the blue scale was faded to
the standard level.

6. When the color of the class of interest in the blue scale was faded, exposure was stopped, and the test piece
and the blue scale were taken out, followed by leaving the test piece and the blue scale to stand in a dark place at
room temperature for not less than 2 hours.

7. The color change between the irradiated part and non-irradiated part of the test piece, and color change between
the irradiated part and non-irradiated part of the blue scale are compared, and the degree of change or fading of
color is rated according to the following rating criteria.

Table 2

Judging Criteria Class

The degree of change or fading of the color of the est piece is the same as that | The class of the blue scale
of the blue scale

The degree of change or fading of the color of the test piece is the same as The class of the blue scale or higher
that of the blue scale or smaller than that

The degree of change or fading of the color of the test piece is larger than that | Lessthantheclassofthe blue scale
of the blue scale

[0073] The results are shown in Table 3.
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Table 3
Example 1 Example 2 Example 3 Example 4 Comparative
Example 1
Class 1 notlessthan1 | notlessthan1 | notlessthan1 | notlessthan1 | less than 1
Irradiation
) Class 2 notlessthan2 | notlessthan2 | notlessthan2 | notlessthan2 | less than 2
Light- Irradiation
Fastness
Rating Class 3 not less than 3 | notless than 3 3 notlessthan 3 | less than 3
Irradiation
Class 4 4 notlessthan4 | less than 4 notlessthan4 | less than 4
Irradiation

[0074] Asseenfromtheseresults, the light-fastness ratings of the plain weave fabrics made of PPS spun yarn according
to Examples | to 4 were better than that of Comparative Example 1, and the degree of color change by ultraviolet light
was very small.

Example 5 (Reference)

[0075] A fabric made of polyphenylene sulfide fibers (trademark: "Torcon", 200 deniers; multifilament comprising 50
filaments; produced by Toray Industries, Inc.) was cut into a piece sizing 9 cm x 20 cm to obtain a test piece. On the
other hand, based on the weight of this fabric, 2 parts by weight of a dispersion of 2-(2’-hydroxy-3’-tert-butyl-5’-methyl-
phenyl)-5-chlorobenzotriazole as an ultraviolet absorber (containing 30% by weight of this chlorobenzotriazole based
on the total weight of the dispersion), 1 part by weight of a dispersing agent (Sunsalt RM340 (produced by Nicca Chemical
Co., Ltd., sulfate of styrene oxide adduct of polyoxyalkylenes and aliphatic acid ester of ethylene oxide adduct of styrenated
phenol ethylene oxide adduct), and 2000 parts by weight of water were mixed to prepare the processing liquid.

[0076] In a bath containing this processing liquid, the above-described plain weave fabric made of PPS spun yarn
was immersed at 140°C for 45 minutes, and then washed and dried in the air to obtain a processed plain weave fabric
made of PPS spun yarn.

[0077] This fabric piece was subjected to the test by the "test method for light-fastness rating against light from an
ultraviolet carbon arc lamp" defined in JIS L-0842 employing the exposure method according to "6.(2) Second Exposure
Method" defined in JIS L-0841. Further, by "9. Judgment of Fastness of Dyeing" defined in JIS L-0801, the degrees of
color change and fading of the processed test piece and of the blue scale were visually compared. The rating of the
processed test piece was judged as Class 4.

Comparative Example 2

[0078] The same procedures as in Example 5 were repeated except that the non-processed test piece which was not
immersed in the processing liquid was subjected to the test for the fastness of dyeing as it is, thereby carrying out the
judgment of the fastness of dyeing of the test piece. The obtained result of the judgment was less than Class 1.
Example 6

[0079] The same procedures as in Example 5 were repeated except that 4 parts by weight (based on the weight of
the fabric as in Example 5) of emulsion of benzyl benzoate was added to the processing liquid to prepare a new processing
liquid, and that the test piece was immersed in the processing liquid at 120°C for 45 minutes, thereby preparing a
processed test piece and evaluating the test piece. The obtained result of the judgment was Class 3.

Comparative Example 3

[0080] The same procedures as in Example 6 were repeated except that non-processed test piece which was not

immersed in the processing liquid was subjected to the test for fastness of dyeing as it is, thereby carrying out the
judgment of the fastness of dyeing of the test piece. The obtained result of the judgment was less than Class 1.

11
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Example 7

[0081] A fabric made of polyphenylene sulfide fibers (trademark: "Torcon", 200 deniers; multifilament comprising 50
filaments; produced by Toray Industries, Inc.) was cut into pieces each sizing 9 cm x 20 cm to obtain two test pieces.
On the other hand, based on the weight of this fabric, 2 parts by weight of a dispersion of 2-(2’-hydroxy-3’-tert-butyl-5'-
methylphenyl)-5-chlorobenzotriazole as an ultraviolet absorber (containing 30% by weight of this chlorobenzotriazole
based on the total weight of the dispersion), 1 part by weight of a dispersing agent (Sunsalt RM340 (produced by Nicca
Chemical Co., Ltd., sulfate of styrene oxide adduct of polyoxyalkylenes and aliphatic acid ester of ethylene oxide adduct
of styrenated phenol ethylene oxide adduct), 4 parts by weight of benzyl benzoate emulsion, 3.3 parts by weight of a
disperse dye (Dyanix Red AC-E (produced by DyStar) and 2000 parts by weight of water were mixed to prepare the
processing liquid.

[0082] In a bath containing this processing liquid, the above-described test pieces weave immersed at 120°C for 45
minutes, and then washed and dried in the air to obtain processed test pieces.

[0083] One of the thus obtained test pieces was subjected to the same test and evaluation as in Example 5. The
obtained result of the judgment was not less than Class 4.

[0084] To measure the concentration of the dye, the other processed test piece was subjected to measurement of the
total K/S value in the range of 400 nm to 700 nm using Color Eye 7000 colorimeter (produced by Macbeth). The obtained
total K/S value was 28.97.

Comparative Example 4

[0085] A processing liquid was prepared by mixing 3.3 parts by weight of a disperse dye (Dyanix Red AC-E (produced
by DyStar), 1 part by weight of a dispersing agent (Sunsalt RM340 (produced by Nicca Chemical Co., Ltd., sulfate of
styrene oxide adduct of polyoxyalkylenes and aliphatic acid ester adduct of styrenated phenol ethylene oxide) and 2000
parts by weight of water. Two test pieces were immersed therein at 120°C for 45 minutes, and then washed and dried
in the air to obtain processed test pieces. The test piece was subjected to the evaluation of the fastness of dyeing as in
Example 7. The obtained result of the judgment was less than Class 1. The total K/S value of the processed test piece
was 6.88.

Example 8

[0086] The processed liquid was prepared and the two test pieces were treated in the same manner as in Example
7 except that 1.5 parts by weight of Dyanix Blue AC-E (produced by DyStar) was used in place of Dyanix Red AC-E
(produced by DyStar).

[0087] The judgment of the fastness of dyeing of the obtained processed test piece was Class 3. The total K/S value
of the processed test piece was 27.29.

Comparative Example 5

[0088] The processed liquid was prepared and the two test pieces were treated in the same manner as in Comparative
Example 4 except that 1.5 parts by weight of Dyanix Blue AC-E (produced by DyStar) was used in place of Dyanix Red
AC-E (produced by DyStar). The obtained result of judgment was less than Class 1. The total K/S value of the processed
test piece was 8.02.

Example 9

[0089] The processed liquid was prepared and the two test pieces were treated in the same manner as in Example
7 except that 2.1 parts by weight of Dyanix Yellow ACE (produced by DyStar) was used in place of Dyanix Red AC-E
(produced by DyStar).

[0090] The judgment of the fastness of dyeing of the obtained processed test piece was Class 4. The total K/S value
of the processed test piece was 23.48.

Comparative Example 6
[0091] The judgment of fastness of dyeing of the test piece was carried out in the same manner as in Comparative
Example 4 except that 2.1 parts by weight of Dyanix Yellow AC-E (produced by DyStar) was used in place of Dyanix

Red AC-E (produced by DyStar). The obtained result of judgment was less than Class 1. The total K/S value of the
processed test piece was 6.26.

12
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Example 10
[0092] The judgment of fastness of dyeing of the test piece was carried out in the same manner as in Example 5
except that a plate ( 5 cm x 8 cm: thickness 1.2 mm) made of polyphenylene sulfide was used as the test piece in place
of the fabric made of polyphenylene sulfide fibers. The obtained result of judgment was Class 3.
Comparative Example 7
[0093] The judgment of fastness of dyeing of the test piece was carried out in the same manner as in Example 10
except that the non-processed test piece which was not immersed in the processing liquid was subjected to the test for
fastness of dyeing as it is. The obtained result of judgment was less than Class 1.
Industrial Availability
[0094] The PPS member according to the present invention may be used in various fields as fibers, molded articles
and the like of which light-resistances were improved.
Claims
1. Apolyphenylene sulfide member which is a fiber having a light-fastness rating of Class 1 or higher against light from
an ultraviolet carbon arc lamp which rating is measured in accordance with JIS L-0842, the polyphenylene sulfide
member containing:
(i) at least one ultraviolet absorber selected from the group consisting of the compounds (l) and (Il) below :
(1) 2,4-hydroxybenzophenone, 2-hydroxy-4-methoxybenzophenone, 2-hydroxy-4-octoxybenzophenone, 2-
hydroxy-4-dodecylbenzophenone, 2,2’-dihydroxy-4-methoxybenzophenone, 2,2’dihydroxy-4,4’-dimeth-

oxybenzophenone and 2-hydroxy-4-methoxy-5-sulfobenzophenone;
(I1) compounds represented by formula (11)

HO Re
N\
N ()
}
R R;

8

(wherein Rg is hydrogen or C4-Cg linear or branched alkyl; R; is C4-Cj5 linear or branched alkyl; and Rg is
hydrogen or chlorine); and

(i) a covering agent comprising at least one compound selected from the group consisting of the compounds
represented by Formula (l11) below and the compounds represented by Formula (IV) below, and an emulsifier:

A—R, (D)

(wherein A is -O- or -C(O)O-; Rg is phenyl or a derivative thereof, or substituted or non-substituted phenyla-
Ikylene)

13
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x1

X, OCH,COOR,, (V)

(wherein Ryq is C4-Cg aliphatic hydrocarbon; and X; and X, independently represent hydrogen or halogen).
A polyphenylene sulfide member according to claim 1, containing an ultraviolet absorber of formula (l1)

A polyphenylene sulfide member according to claim 1 or 2, wherein the ultraviolet absorber is 2-(2’-hydroxy-3'tert-
butyl-5’-methylphenyl)-5-chlorobenzotriazole.

A polyphenylene sulfide member according to any one of claims 1 to 3, wherein the covering agent comprises at
least one compound selected from the group consisting of phenyl benzoate and its derivatives, benzyl benzoate
and its derivatives, diphenyl ether, phenylbenzyl ether and its derivatives and compounds represented by Formulae
(V) to (VIl), and the emulsifier:

/N OCH,COOR,, (V)
Cl OCH,COOR,, (V1)
cl
cl OCH,COOR | (Vi)

(wherein Ry is C4-Cg aliphatic hydrocarbon) .

A method for producing the polyphenylene sulfide member according to any one of claims 1 to 4, the method
comprising the step of contacting a polyphenylene sulfide member with a processing liquid containing at least one
ultraviolet absorber selected from the group consisting of the compounds (I) below and the compounds represented
by Formula (Il) below, a covering agent containing at least one compound selected from the group consisting of the
compounds represented by Formula (lll) below and the compounds represented by Formula (IV) below, and an
emulsifier :

(I) 2,4-hydroxybenzophenone, 2-hydroxy-4-methoxybenzophenone, 2-hydroxy-4-octoxybenzophenone, 2-hy-
droxy-4-dodecylbenzophenone, 2,2’-dihydroxy-4-methoxybenzophenone, 2,2’dihydroxy-4,4’-dimethoxybenzo-
phenone and 2-hydroxy-4-methoxy-5-sulfobenzophenone;

(n
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HO Rs

pd

I

’ (i

z

Ry R,

(wherein Rg is hydrogen or C4-C; linear or branched alkyl; R; is C4-C5 linear or branched alkyl; and Rg is hydrogen
or chlorine)

A—R, (u
(wherein A is -O- or -C(O)O-; Rgq is phenyl or a derivative thereof, or substituted or non-substituted phenylalkylene)
X,
X, OCH,COOR,, (V)

(wherein Ry is C4-Cj aliphatic hydrocarbon; and X, and X, independently represent hydrogen or halogen).

A method according to claim 5, wherein the ultraviolet absorber is 2-(2’-hydroxy-3'-tert-butyl-5’-methylphenyl)-5-
chlorobenzotriazole.

A method according to claim 6, wherein the covering agent comprises at least one compound selected from the
group consisting of phenyl benzoate and its derivatives, benzyl benzoate and its derivatives, diphenyl ether, phe-
nylbenzyl ether and its derivatives, and compounds represented by Formulae (V) to (VII), and the emulsifier :

OCH,COOR,, V)

o OCH,COOR,, (V1)
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Cl

o OCH,COOR,, (Vi)

(wherein Ry is C4-Cg aliphatic hydrocarbon).

A method according to any one of claims 5 to 7, wherein said step of contacting the polyphenylene sulfide member
and the processing liquid is carried out at a temperature between 100°C and 130°C.

A method according to any one of claims 5 to 8, wherein the processing liquid further comprises a disperse dye.
A chemical composition for improving light fastness of a polyphenylene sulfide member, the composition comprising
(i) at least one ultraviolet absorber selected from the group consisting of the compounds (I) below and (1) below :
(I) 2,4-hydroxybenzophenone, 2-hydroxy-4-methoxybenzophenone, 2-hydroxy-4-octoxybenzophenone, 2-
hydroxy-4-dodecylbenzophenone, 2,2’-dihydroxy-4-methoxybenzophenone, 2,2’dihydroxy-4,4’-dimeth-

oxybenzophenone and 2-hydroxy-4-methoxy-5-sulfobenzophenone;
(I1) compounds represented by formula (11)

HO Re
N\
N
N (n
Ry R,

(wherein Rg is hydrogen or C4-Cg linear or branched alkyl; R; is C4-C5 linear or branched alkyl; and Rg is
hydrogen or chlorine): and

(i) a covering agent which is an emulsion of at least one compound selected from the group consisting of the
compounds represented by Formula (lll) below and the compounds represented by Formula (1V) below:

A—R, (n .

(wherein A is -O- or -C(O)O-; Rq is phenyl or a derivative thereof, or substituted or non-substituted phenyla-
Ikylene)

X,

X, OCH,COOR,, )
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(wherein Ryq is C4-Cg aliphatic hydrocarbon; and X; and X, independently represent hydrogen or halogen).

11. Use of a chemical composition as defined in claim 10 for improving light fastness of a polyphenylene sulfide fiber.

Patentanspriiche

1. Polyphenylensulfidelement, bei dem es sich um eine Faser mit einer Lichtechtheitsbewertung der Klasse 1 oder
héher in Bezug auf Licht von einer Ultraviolett-Kohlebogenlampe handelt, wobei die Bewertung gemaf JIS L-0842
erfolgt und das Polyphenylensulfidelement Folgendes enthalt:

(i) zumindest einen Ultraviolettabsorber, der aus der aus den nachstehenden Verbindungen () und (Il) beste-
henden Gruppe ausgewahlt ist:

(I) 2,4-Hydroxybenzophenon, 2-Hydroxy-4-methoxybenzophenon, 2-Hydroxy-4-octoxybenzophenon, 2-
Hydroxy-4-dodecylbenzophenon, 2,2’-Dihydroxy-4-methoxybenzophenon, 2,2’-Dihydroxy-4,4‘-dimethoxy-

benzophenon und 2-Hydroxy-4-methoxy-5-sulfobenzophenon;
() Verbindungen der Formel (l1)

N )

(worin Rg Wasserstoff oder unverzweigtes oder verzweigtes C4-Cs-Alkyl ist; R; unverzweigtes oder ver-
zweigtes C4-Cg-Alkyl ist; und Rg Wasserstoff oder Chlor ist); und

(i) ein Deckmittel, umfassend zumindest eine Verbindung, ausgewahlt aus der aus Verbindungen der nach-
stehenden Formel (l1l) und Verbindungen der nachstehenden Formel (IV), und einen Emulgator:

A—R, ()

(worin A -O- oder -C(O)O- ist; Rg Phenyl oder ein Derivat davon oder substituiertes oder unsubstituiertes
Phenylalkylen ist)

X

X; OCH,COOR,,  (IV)

(worin R4 ein aliphatischer C;-Cg-Kohlenwasserstoff ist; und X; und X, unabhéngig voneinander Wasserstoff
oder Halogen darstellen).

2. Polyphenylensulfidelement nach Anspruch 1, das einen Ultraviolettabsorber der Formel (1) enthalt.

3. Polyphenylensulfidelement nach Anspruch 1 oder 2, worin der Ultraviolettabsorber 2-(2’-Hydroxy-3'-tert-butyl-5'-

17



10

15

20

25

30

35

40

45

50

55

EP 1 375 574 B9
methylphenyl)-5-chlorbenzotriazol ist.

Polyphenylensulfidelement nach einem der Anspriiche 1 bis 3, worin das Deckmittel zumindest eine Verbindung,
die aus der aus Phenylbenzoat und seinen Derivaten, Benzylbenzoat und seinen Derivaten, Diphenylether, Phe-
nylbenzylether und seinen Derivaten und Verbindungen der Formeln (V) bis (VII) bestehenden Gruppen ausgewahlt
ist, und den Emulgator umfasst:

OCH,COOR,, V)

Cl OCH,COOR;, (V1)

Cl

Cl OCH,COOR,, (vin)

(worin R4 ein aliphatischer C4-Cs-Kohlenwasserstoff ist).

Verfahren zur Herstellung des Polyphenylensulfidelements nach einem der Anspruiche 1 bis 4, wobei das Verfahren
den Schritt des Kontaktierens eines Polyphenylensulfidelements mit einer Bearbeitungsfliissigkeit umfasst, die zu-
mindest einen Ultraviolettabsorber, der aus der aus den nachstehenden Verbindungen (I) und den durch die nach-
stehende Formel (Il) dargestellten Verbindungen bestehenden Gruppe ausgewahltist, ein Deckmittel, das zumindest
eine Verbindung enthalt, die aus der aus den Verbindungen der nachstehenden Fromel (lll) und den durch die
nachstehende Formel (V) dargestellten Verbindungen bestehenden Gruppe ausgewahlt ist, und einen Emulgator
umfasst:

() 2,4-Hydroxybenzophenon, 2-Hydroxy-4-methoxybenzophenon, 2-Hydroxy-4-octoxybenzophenon, 2-Hydro-
xy-4-dodecylbenzophenon, 2,2’-Dihydroxy-4-methoxybenzophenon, 2,2’-Dihydroxy-4,4’-dimethoxybenzophe-

non und 2-Hydroxy-4-methoxy-5-sulfobenzophenon;

(I

N (N

(worin Rg Wasserstoff oder unverzweigtes oder verzweigtes C,-Cg-Alkyl ist; R; unverzweigtes oder verzweig-
tes C4-Cs-Alkyl ist; und Rg Wasserstoff oder Chlor ist);
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A—R, (1

(worin A -O- oder -C(O)O- ist; Rg Phenyl oder ein Derivat davon oder substituiertes oder unsubstituiertes
Phenylalkylen ist)

X,

X3 OCH,COOR,, (V)

(worin R4 ein aliphatischer C;-Cg-Kohlenwasserstoff ist; und X; und X, unabhéngig voneinander Wasserstoff
oder Halogen darstellen).

Verfahren nach Anspruch 5, worin der Ultraviolettabsorber 2-(2’-Hydroxy-3'-tert-butyl-5’-methylphenyl)-5-chlorben-
zotriazol ist.

Verfahren nach Anspruch 6, worin das Deckmittel zumindest eine Verbindung, die aus der aus Phenylbenzoat und

seinen Derivaten, Benzylbenzoat und seinen Derivaten, Diphenylether, Phenylbenzylether und seinen Derivaten
und Verbindungen der Formeln (V) bis (VII) bestehenden Gruppen ausgewahlt ist, und den Emulgator umfasst:

OCH,COOR,, (V)

Cl OCH,COOR,, (V1)

Cl

Cl OCH,COOR,, (Vi)

(worin R4 ein aliphatischer C,-Cs-Kohlenwasserstoff ist).

Verfahren nach einem der Anspriiche 5 bis 7, worin der Schritt des Kontaktierens des Polyphenylensulfidelements
und der Bearbeitungsfliissigkeit bei einer Temperatur zwischen 100 °C und 130 °C erfolgt.

Verfahren nach einem der Anspriiche 5 bis 8, worin die Bearbeitungsflissigkeit weiters einen Dispersionsfarbstoff
umfasst.

Chemische Zusammensetzung zur Verbesserung der Lichtechtheit eines Polyphenylensulfidelements, wobei die
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Zusammensetzung Folgendes umfasst:

(i) zumindest einen Ultraviolettabsorber, der aus der aus den nachstehenden Verbindungen (1) und (ll) beste-
henden Gruppe ausgewahlt ist:

(I) 2,4-Hydroxybenzophenon, 2-Hydroxy-4-methoxybenzophenon, 2-Hydroxy-4-octoxybenzophenon, 2-
Hydroxy-4-dodecylbenzophenon, 2,2’-Dihydroxy-4-methoxybenzophenon, 2,2’-Dihydroxy-4,4’-dimethoxy-

benzophenon und 2-Hydroxy-4-methoxy-5-sulfobenzophenon;
(I1) Verbindungen der Formel (l1)

N (In

(worin Rg Wasserstoff oder unverzweigtes oder verzweigtes C-Cs-Alkyl ist; R; unverzweigtes oder ver-
zweigtes C4-Cg-Alkyl ist; und Rg Wasserstoff oder Chlor ist); und

(i) ein Deckmittel, das eine Emulsion zumindest einer Verbindung darstellt, die aus der aus Verbindungen der
nachstehenden Formel (Ill) und Verbindungen der nachstehenden Formel (IV) ausgewahlt ist:

A—R, (i

(worin A -O- oder -C(O)O- ist; Rg Phenyl oder ein Derivat davon oder substituiertes oder unsubstituiertes
Phenylalkylen ist)

X,

X3 OCH,COOR,, (V)

(worin R4 ein aliphatischer C-Cg-Kohlenwasserstoff ist; und X; und X, unabhéngig voneinander Wasserstoff
oder Halogen darstellen).

11. Verwendung einer chemischen Zusammensetzung nach Anspruch 10 zur Verbesserung der Lichtechtheit einer
Polyphenylensulfidfaser.

Revendications

1. Article en sulfure de polyphényléne qui est une fibre ayant une résistance nominale a la lumiére de Classe 1 ou
plus contre la lumiére provenant d’'une lampe a arc au carbone a ultraviolets, laquelle valeur nominale est mesurée

en accord avec JIS L-0842, I'article en sulfure de polyphényléne contenant:

(i) au moins un agent absorbant les ultraviolets sélectionné dans le groupe consistant en les composés (l) et
(Ily ci-dessous:
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() 2,4-hydroxybenzophénone, 2-hydroxy-4-méthoxybenzophénone, 2-hydroxy-4-octoxybenzophénone, 2-
hydroxy-4-dodécylbenzophénone, 2,2’-dihydroxy-4-méthoxybenzophénone, 2,2’dihydroxy-4,4’-dimé-

thoxybenzophénone et 2-hydroxy-4-méthoxy-5-sulfobenzophénone;
(I) composés représentés par la formule (II)

HO Rs

/ (1

R;

(ou Rg est hydrogéne ou alkyle C4-Cg linéaire ou ramifié; R; est alkyle C,-Cj linéaire ou ramifié; et Rg est
hydrogéne ou chlore; et

(i) un agent de recouvrement comprenant au moins un composeé sélectionné dans le groupe consistant en les

composeés représentés par la Formule (Ill) ci-dessous et les composés représentés par la Formule (IV) ci-
dessous, et un agent émulsionnant:

A—R, ()

(ou A est -O- ou -C(0O)0O-; Rq est phényle ou son dérivé, ou bien phénylalkylene substitué ou non substitué)

X4

X, OCH,COOR,, (V)

(ou Ryq est hydrocarbure aliphatique C4-Cg; et X et X, représentent indépendamment hydrogéne ou halogé-
ne).

Article en sulfure de polyphényléne selon la revendication 1, contenant un agent absorbant les ultraviolets de formule

().

Article en sulfure de polyphényléne selon la revendication 1 ou 2, ou I'agent absorbant les ultraviolets est le 2-(2'-
hydroxy-3'tert-butyl-5’-méthylphényl)-5-chlorobenzotriazole.

Article en sulfure de polyphényléne selon 'une quelconque des revendications 1 a 3, ou I'agent de recouvrement
comprend au moins un composé sélectionné dans le groupe consistant en benzoate de phényle et ses dérivés,
benzoate de benzyle et ses dérivés, diphényl éther, phénylbenzyl éther et ses dérivés et composés représentés
par les Formules (V) a (VII), et 'agent émulsionnant:
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OCH,COOR,, V)
o OCH,COOR,, (V1)
Cl
Cl OCH,COOR,, (VII)

(ou Ry4 est un hydrocarbure aliphatique C4-Cs).

Méthode de production de I'article en sulfure de polyphénylene selon 'une quelconque des revendications 1 a 4,
la méthode comprenant I'étape de mettre un article en sulfure de polyphényléne en contact avec un liquide de
traitement contenant au moins un agent absorbant les ultraviolets sélectionné dans le groupe consistant en les
composeés () ci-dessous et les composés représentés par la Formule (1) ci-dessous, un agent de recouvrement
contenant au moins un composé sélectionné dans le groupe consistant en les composés représentés par la Formule
(1) ci-dessous et les composés représentés par la Formule (IV) ci-dessous, et un agent émulsionnant:

(1) 2,4-hydroxybenzophénone, 2-hydroxy-4-méthoxybenzophénone, 2-hydroxy-4-octoxybenzophénone, 2-hy-
droxy-4-dodécylbenzophénone, 2,2’-dihydroxy-4-méthoxybenzophénone, 2,2-dihydroxy-4,4’-diméthoxyben-
zophénone et 2-hydroxy-4-méthoxy-5-sulfobenzophénone;

(I
HO Re
N
N
@iw’ #d an
Ry R,

(ou Rg est hydrogéne ou alkyle C4-Cg linéaire ou ramifié; R; est alkyle C4-Cg linéaire ou ramifié; et Rg est
hydrogene ou chlore)

A—R, (i
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(ou A est -O- ou -C(O)O-; Rq est phényle ou un dérivé, ou phénylalkyléne substitué ou non substitué)

X4

X, OCH,COOR,, (IV)

(ou Ryq est un hydrocarbure aliphatique C4-C5; et X; et X, représentent indépendamment hydrogéne ou
halogéne).

Méthode selon la revendication 5, ou I'agent absorbant les ultraviolets est 2-(2’-hydroxy-3’-tert-butyl-5’-méthylphé-
nyl)-5-chlorobenzotriazole.

Méthode selon la revendication 6, ou I'agent de recouvrement comprend au moins un composé sélectionné dans
le groupe consistant en benzoate de phényle et ses dérivés, benzoate de benzyle et ses dérivés, diphényl éther,
phénybenzyl éther et ses dérivés, et des composés représentés par les Formules (V) a (VII), et'agent émulsionnant:

OCH,COOR,, (V)
ci OCH,COOR,, (V1)
Cl
of OCH,COOR,, )

(ou R44 est un hydrocarbure aliphatique C4-Cs).

Méthode selon 'une quelconque des revendications 5 a 7, ou ladite étape de mise en contact de I'article en sulfure
de polyphényléne et du liquide de traitement est effectuée a une température comprise entre 100°C et 130°C.

Méthode selon I'une quelconque des revendications 5 a 8, ou le liquide de traitement comprend de plus un colorant
dispersé.

Composition chimique pour améliorer la résistance a la lumiére d’un article en sulfure de polyphényléne, la com-
position comprenant:

(i) au moins un agent absorbant les ultraviolets sélectionné dans le groupe consistant en les composés () ci-
dessous et (ll) ci-dessous:
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() 2,4-hydroxybenzophénone, 2-hydroxy-4-méthoxybenzophénone, 2-hydroxy-4-octoxybenzophénone, 2-
hydroxy-4-dodécylbenzophénone, 2,2’-dihydroxy-4-méthoxybenzophénone, 2,2’dihydroxy-4,4’-dimé-

thoxybenzophénone et 2-hydroxy-4-méthoxy-5-sulfobenzophénone;
(I) composés représentés par la formule (II)

Ho  /Rs
N
N
@N/ *%__/? )
Ry Ry

(ou Rg est hydrogéne ou alkyle C4-Cg linéaire ou ramifié; R; est alkyle C,-Cj linéaire ou ramifié; et Rg est
hydrogéne ou chlore); et

(iii) unagent de recouvrement qui est une émulsion d’au moins un composé sélectionné dans le groupe consistant
en les composés représentés par la Formule (l11) ci-dessous et les composés représentés par la Formule (1V)
ci-dessous:

A—R, ()

(ou A est -O- ou -C(0)O-; Rg est phényle ou son dérivé, ou bien un phénylalkyléne substitué ou non substitué)
x1

X, OCH,COOR,, (V)

(ou Ryq est un hydrocarbure aliphatique C4-C5; et X; et X, représentent indépendamment hydrogéne ou
halogéne).

11. Utilisation d’'une composition chimique telle que définie a la revendication 10 pour améliorer la résistance ala lumiére
d’une fibre en sulfure de polyphényléne.
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