0 6 JAN 200k 1 POLYMER- BONDED FUNCTI ONAL AGENTS BACKGROUND OF THE | NVENTI ON
‘a) Field of the invention 5 This invention relates to pol yner-bonded
functional agents, and nore specifically to pol ynmer-bonded functio IJANZWL
agents with an antioxidant, an ultraviolet absorber, a. light stabilizer,
an infrared absorber and/or an antistatic agent contained therein as a
functional agent in a bonded form The 10 present invention is also
concerned with processes for the production of the pol yner-bonded

functi onal agents, polyner-bonded functional agent conpositions,

processing nethods for inproving functions, and articles or products with

i nproved functions. 15 a) Description of the Related Art Synthetic resins,

natural resins and Se"iSé@ﬁgﬁkkgBpﬁ§§5?§g§eﬁﬁ§§%ieEGENW%'y called "resins")

are acconpanied by a pr m’n fgo a thérmal deterioration
under heat upon nolding, formng or the like, an oxidative 20
deterioration by oxygen in air when used or stored over long tinme, or a
reduction in elasticity, a reduction in tensile strength, a reduction in
physi cal properties, such ) TIQ deterioration in

el ectrical properties, coloration and/or the |ike due to enbrittlenent or
the like 28 U tHe g i GWIESR¥MI i ght, especially ultraviolet rays. 0 6
JAN 2004 2 Likew se, products which contain a resin as an essenti al
conporfent - such sl codtvieny i re b tees pub Ml vyeg ¥ eendegsfunctional

agents, and more specifically to polymer-bonded functional
agents with an antioxidant, an ultraviolet absorber, a light
stabilizer, an infrared absorber and/or an antistatic agent
contained therein as a functional agent in a bonded form. The

10 present invention is also concerned with processes for the
production of the polymer-bonded functional agents,
polymer~-bonded functional agent compositions, processing
methods for improving functions, and articles or products with
improved functions.

15 a) Description of the Related Art

Synthetic resins, natural resins and semisynthetic

resins (hereafter simply called "resins") are accompanied by
a problem in that they undergo a thermal deterioration under
heat upon molding, forming or the like, an oxidative

20 deterioration by oxygen in air when used or stored over long
time, or a reduction in elasticity, a reduction in tensile
strength, a reduction in physical properties, such as
development of cracks, a deterioration inelectrical properties,
coloration and/or the like due to embrittlement or the like

25 under the action of sunlight, especially ultraviolet rays.



gravure inks, textile printing inks - also develop a quality deterioration
such as a gloss reduction, crazing or cracking, 5 or blister of resm%
coatings or discoloration or fading of a, pi gnent. To | essen the JAN 2604
above-descri bed probl ens, antioxidants, “for exanple, hindered phenolic
anti oxi dants, phosphorus- contai ning anti oxi dants, sulfur-containing
antioxi dants and 10 the |i ke have been used commonly for oxidative
deteriorations of resins. To avoid discoloration, enbrittlenment or the
like of resins by ultraviolet rays, gloss reductjons, crazing or _cracking
or blister IOk Esigr PRI DM "%/"bd?cﬁ?"a%’rfbrﬁ oref LI Ay 2Bfedyestenl

pi gments, on the other hand, ultraviolet absorbers, 15 especially.

benzot ri azSIRNAANSGTHY i Dl BiCtasoraasing rmrals Hed 1 3l tPalbf et ©BB8BEDERYS,
salicylate ultraviol et absorbers, benzophenone ultraviolet absorbers and
the |ike havebaen iuded, temt lliegipr igttdmial iindss ~-saéhcadevhdop of quhdity

hi ndered am ne type have been used in conbination with the above-descri bed
20 anti oxi dhertes iand toiroruIstacay Bel @tg labsordsshsst ikur.t leeez ingnbirstaticeiagent s
have al so been used to prevent electrification. Use of functional

addi tiyves (Fwndtiisoread cefgertsin soeliiags blledabovéodesipnbed #atiox ddnts,

ul travi ol et absorbers, and 25 |ight stabilizers, however, devel ops various
i nconveni enceyerft JAN 2004 3 because they are generally conpounds of |ow
nol ecul ar weight. For exanple, a functional agent of relatively | ow

boi I i ng poi nt orra 1I38ddrimehe fumned-idnadr agentp tosiesgoesa gy epei akhes,
sublimation or the like when a resin is nolded, fornmed or 5 otherw se

processed wlere A1l Hindded ghwlesl heaint Meibdants, phosphorus-

containing antioxidants, sulfur-containing antioxidants and

10 the like have been used commonly for oxidative deteriorations
of resins. To avoid discoloration, embrittlement or the like
of resins by ultraviolet rays, gloss reductions, crazing or
cracking or blister of resin paints, or discoloration or fading
of dyes or pigments, on the other hand, ultravioclet absorbers,

15 especially benzotriazole ultraviolet absorbers, triazine
ultraviolet absorbers, salicylate ultraviolet absorbers,
benzophenone ultraviolet absorbers and the like have been used,
or light stabilizers such as those of the hindered amine type
have been used in combination with the above-described

20 antioxidants and/or ultraviolet absorbers. Further,
antistatic agents have also been used to prevent
electrification.

Use of functional additives {functional agents) such as

the above-described antioxidants, ultraviolet absorbers, and

25 light stabilizers, however, develops various inconvenience



a resin product or resin coating is brought into contact wwth warm water
or an aqueous, acidic or alkaline solution or an organic solvent such as
an al cohol or oil, the functional agent in the resin product is extfgesledn
fromthe resin. As a 10 consequence, it is inpossible to allow the effect

of the functional agent to last for long time. Wwen a functional agent is
mxed wth a resin, poor conpatibility between the functional agent and
the resin causes bleeding or bloonm ng on a surface of a nol ded or

ot herwi se forned 15 product of the resin or on a surface of a coating on
the product during its long-termuse. A problem therefore, arises in that
t he contentPefaihe FRRICIHGHIENEGERt oeearesnHew brlahawc iasulpe wedgdtof an
adhesive or printing ink containing the resin, adhesion or printability
may be | owefed examme f anfotnriginalgeqen20o blred adutvedim dowHeo sl quoe imay
stain other product(s) and/or article(s). On the other hand, addition of a
functional @gentsubphimabbe géunnbuonal oagenesiindeagses avphasetdeparati on
between the resin and the functional agent, |leading to reductions in the
t ranspar encyulahthaechanccathst t ehgt hhefh bheesesi hs Ao28eHi, nifbatmeadn oirs

t herefore inposed on the ampbunt of the functional 0 6 JAN 2004 4 agent to
be added. Theierhase hencee beed wndiensnsh f osr tie @lidd natden myad esseriong of
these problens. Further, a functional agent is generally a |ow nol ecul ar

conmpound saa thafin prRiudtherf w6t hodahtaggnis ashRi@s: tih dhednnmt hady it
may cause 5 irritation to skin or nucosa depending upon its type. In

addi tion, pexeleryatencéoarl aqgents, i Aeklyde bhosexhedHbr kBYutabhesti am from
t he standpoint of safety and/or health, for exanple, to the production of
dust. organic solvent such as an alcohol or 0il, the functional agent
in the resin product is extracted from the resin. As a
10 consequence, it is impossible to allow the effect of the
functional agent to last for long time.

When a functional agent is mixed with a resin, poor
compatibility between the functional agent and the resin causes
bleeding or blooming on a surface of amolded or otherwise formed

15 product of the resin or on a surface of a coating on the preduct
during its long-termuse. A problem, therefore, arises in that
the content of the functional agent becomes low or that in the
case of an adhesive or printing ink containing the resin,
adhesion or printability may be lowered or the functional agent

20 bled out onto the surface may stain other product (s} and/or
article(s). On the other hand, addition of a functional agent
in a large amount to a resin causes a phase separation between
the resin and the functional agent, leading to reductions in

the transparency and mechanical strength of the resin. A

25 limitation is therefore imposed on the amount of the functional



Sonme attenpts have, therefore, been made to prevent 10 evaporati on,

| eaching or the |like of an ultraviol et absorber when the uItravioIeﬁﬁqﬁwﬁﬁk
is added to a resin. According to these attenpts, one or nore
(meth)acryloyl groups are introduced into the ultraviolet absorber, and
the resulting (meth)acryloyl-containing ultraviolet absorber is 15

copol yneri zed as a nononer with another nononer so that the ultraviolet
absorber is provided with a high nolecular weight. In general, however, it
has been difficult to prevent gradual polynerization of these

th [ oyl i Th t i-cal bl A
Copol varer 2 GERERESSBE SHELAY PHRLEO Nas (RERES' BoBH00 oRARE (67 cROD B
anot her vin

| _.moponmer such as _an acrylic conpound, a nethacrylic conpound,
styrene orei?ﬂ§Pag&8PaPé.EﬁsﬁﬁﬁﬁpgtPgnthgsﬁeggégﬁ'“?seg%gﬁ%ﬁﬁé’ Pange of
applicabl e _resins because, .for exanple, the thus- copolynerized ultraviolet
S or bor nEYRRbLORAT RIS 0! PES BRLLbApAPN T+ T3 bR T R BB h Ry A ot
principal resins, e.g., 0 6 _JAN 2003 5 pol olgfin resgna such as
pol yet hyl eNBeRAdiHERPEFOBYPLRISNT ] Paagsp%w StUMIREPRY, I Payseuse
pol yam de resins, and varioqus polycarbonate resins. As physical property
i mprover s 6Fihatiphe tPafifé NoPIgBNERSR- FEPFHSE e IR U4 RSe- ddscri bed
5 problens still remain unsol ved. SUMVARY OF THE | NVENTI ON The present
i nvent ors Rddétppocelardelt fuactdesiate 2ageaddaridlr iisies diRRS o rr 9 @sseng he
above-described problems. As 10 a result, it was found that these problens
can be sol gstieptionessemedihby saapsppiat- wdnded Stuhaidf hegdfthmhfeh i s

avai |l abl e by bondi ng an anti oxi dant, ultraviolet absorber,
example, to the production of dust.

Some attempts have, therefore, been made to prevent

10 evaporation, leaching or the like of an ultraviolet absorber
when the ultraviolet resin is added to a resin. According to
these attempts, one or more (meth)acryloyl groups are
introduced into the ultraviolet absorber, and the resulting
(meth)acryloyl-containing ultraviolet absorber is

15 copolymerized as a monomer with another monomer so that the
ultraviolet absorber is provided with a high molecular weight.
In general, however, it has been difficult to prevent gradual
polymerization of these (meth)acryloyl groups during storage.
There is also a practical problem. A copolymer, which is

20 available as described above, is a copolymer with ancther vinyl
monomer such as an acrylic compound, a methacrylic compound,
styrene or vinyl acetate. A limitation is hence imposed on the
range of applicable resins because, for example, the thus-
copolymerized ultraviolet absorber may not have sufficient

25 compatibility with certain kinds of principal resins, e.g.,



i ght stabilizer, infrared absorber or antistatic agent, which contains a
reactive group, preferably, a condensation- or 15 addition-reactive row€,
to a polymer, which contains groups reactive with the above-nentiongBJA 2006
reactive groups, through a reaction, preferably, a condensation or
addition reaction. The present inventioh has been conpl eted based on this
finding. Nanely, the selection of a functional agent and a pol yner, which
20 are reactive with each other, upon production of a pol yner- bonded
functional agent, nmakes it possible to obtain the polyner-bonded
functional agent as a functional agent suitable for a resin or the like to
whi ch the pelrekebionders Fahctiohafts a@bﬁ%thzl%ﬂaeaOdFHPfHBF?P%ﬁﬁsred with
conventional 25 functional agents, the pol yner-bonded functional agent 0 6
JAN 2004 6 ercbews pglyesthe prekent difesse Rl MRl IR LS NSodNd VBIFLPUy
with various resins and is also superior in physical properties such as
ther mal st abblycarizemnh b eeels iesi sthmady Dexch P apeti FIREPTSL S t FRr pResent
invention therefore 5 provides a pol yner-bonded functional agent obtai ned
by reactingside f racge onfll gagens L contppaeé ngeainsactheeapvapdaschniegol yner
containing groups reactive with the reactive groups of the functional
agent $her gprethl@ans "pol yherémahy besobbedred to as "resin"), wherein the
functi onal agent conprises at |east one 10 functional agent selected from
the group consisting of antioxidants, ultraviolet absorbers, |ight
stabilizers, infrared absorbers and antistatic agents; its production
process; a nmethod of its use;SUMMARY fEodHE TRUENTIQe of the sane. 15 The
pol ymer - bonded functional agent according to the

The present inventors have proceeded with extensive

research to solve or lessen the above-described problems. As

10 a result, it was found that these problems can be solved or
lessened by a polymer-bonded functional agent which is
available by bonding an antioxidant, ultraviolet absorber,
light stabilizer, infrared absorber or antistatic agent, which
contains a reactive group, preferably, a condensation- or

15 addition-reactive group, to a polymer, which contains groups
reactive with the above-mentioned reactive groups, through a
reaction, preferably, a condensation or addition reaction.
The present invention has been completed based on this finding.
Namely, the selection of a functional agent and a polymer, which

20 are reactive with each other, upon production of a polymer-
bonded functional agent, makes it possible to obtain the
polymer-bonded functional agent as a functional agent suitable
for a resin or the like to which the polymer-bonded functional
agent is added. Further, compared with conventional

25 functional agents, the polymer-bonded functional agent



present invention can be obtained by reacting the functional agent, which
contains the reactive group, with the polyner, which contains the groups
reactive, preferably, condensation- or addition-reactive with the r&&dﬂﬁ@%k
groups of the functional 20 agent, and bgnding the functional agent and the
pol ynmer through covalent bonds. This condensation or addition reaction can
be applied to a wde variety of polyners including polyolefins. According
to the present invention, the content of the functional agent in the

pol ymer - bonded functional agent can be 25 easily controlled. In
particul ar, one nta|n| a functj onal 2004 gent a

Pont ent oo GO Hhast 705 P TFESak L i FeRhay haf nReFGRSREPTRAG Pin¢tonal
agent, which are used as startlcf materials, or their internmedi ates can be
easi |y synt'Hddt Y8g1oMs Bfalpeah &Saf%/]ai’r? SHPETIRE LB RIBMLT] bRFoGRTELes
addi tion- reactlve 5 groups stablé remain over long time in many instances,
it is possitie ao Yivdiek dediot h%hda@%e%ée%?aF??hﬁtﬁﬁﬁér|als in large
amounts and to synthesize the pol ymer-bonded functional agent in desired
anount s whenever RrsededReqspPe Piisiaddly (pEBpar 155 et driaTHi i Oh thegedeae f or
resins 10 and resin-base coating materials, the polyner-bonded functional
agent @accorgiionides aiwo kfreserRon funefiikagl asewet b 8 le@dday Ksiacittiygw t h
the resins and resin-base coating materials in which the pol ymer-bonded
functi onal ademctionag agenisednt@ienng aofeedtoye orhewmisietlf or wmed ypreaduct
i s produced 15 under heat froma resin which contains the pol yner-bonded
functional auerdimcoprgioges oreéhet presenthi hrenreantorenwhgepupheof the
pol ymer - bonded functional agent according to the present invention is used
i n a coati nfumet esnal ageht(henskd rert ttehe "pokgmer” may be referred to as
"resin"), wherein the functional agent comprises at least cne

10 functional agent selected from the group consisting of
antioxidants, ultraviolet absorbers, light stabilizers,
infrared absorbers and antistatic agents; its production
process; a method of its use; and a product making use of the
same.

15 The polymer-bonded functional agent according to the
present invention can be obtained by reacting the functional
agent, which contains the reactive group, with the polymer,
which contains the groups reactive, preferably, condensation-
or addition-reactive with the reactive groups of the functional

20 agent, and bonding the functional agent and the polymer through
covalent bonds. This condensation or addition reaction can be
applied to a wide variety of polymers including polyoclefins.
According to the present invention, the content of the

functional agent in the polymer-bonded functional agent can be

25 easily controlled. In particular, cone containing a functional



and the coating material, paint, ink or the Iike is then hardened 20 under
heat, the functional agent remains free fromvaporization through | N 2004
evaporation or sublimation. Further, the functional agent is free fr Aé

di ssolution or |leaching into water or organic solvents so that the

pol ymer - bonded functional agent does not! cause bl eedout of the functional
agent onto a surface of the 25 nol ded or otherw se fornmed product or onto a
surface of a coating 0 6 JAN 2001 8 on the nol ded or otherw se forned
product. As the functional agent is-bonded with the polynmer of high

mol ecul ar weight in the pol ymer-bonded functional agent accordin% to the
present i ragent e, athhigipepPprentperidd FURERFERARIAYENT %Sl sBU5BREel | ent
in safety and heal th. DETAI LED DESCRI PTI ON OF THE | NVENTI ON AND PREFERRED
EMBODI VENTS: Héh ep ok e tarichiamd tarp il 1adeditei maflcdy a8 4686 £BedtPRTiRG nore
detail based on certain preferred enbodi rents. The functional agent

cont ai ni ng matenacilyve ogr bhpianthuseted]atehear bsem s iy atnitdiegized oreast
one functional agent selected fromthe group consisting of antioxidants,

ul travi ol etarahsardidns avhiighblet abhbizerdgniatfiaredrabddibéps-grdctive
antistatic agents. The reactive group of the functional agent and those of
the pokynergyeafpHessab gt eshain aweantliarat itdmeofi nmmena] liy-s teeaetsi,vé tgisups
sel ected, for exanple, fromthe group consisting of hydroxyl groups,
carboxyl groypsibasi dohpkbdec@Obgfouprandctieaahytdardéngr napsrikdwenn
(C1-C3) al kyl ester groups, epoxy groups, am no groups, chlorotriazine
groups, isogyagatféinoi®siRhd kbkeyRrtResbiaatliopadiymepditondeqgfonps iame 1

i socyanat e

' agent in desired amounts whenever needed.

As a physical property deterioration improver for resins
10 and resin-base coating materials, the polymer-bonded
functional agent according to the present invention has
excellent compatibility with the resins and resin-base coating
materials in which the polymer-bonded functional agent is to
be used. When a molded or otherwise formed product is produced
15 under heat from a resin which contains the polymer-bonded
functional agent according to the present invention or when the
polymer-bonded functional agent according to the present
invention is used in a coating material, paint, ink or the like
amdthecoatingmaterial,paint,inkorthelikejjsthenhardened
20 under heat, the functional agent remains free from vaporization
through evaporation or sublimation. Further, the functional
agent is free fromdissolution or leaching into water or organic
solvents so that the polymer-ponded functional agent does not
cause bleedout of the functional agent onto a surface of the

25 molded or otherwise formed product or onto a surface of a coating



groups. Usable as the functional agent containing a reactive 25 group is a
derivative obtained by introducing the above 0 6 JAN 2004 9 describﬁﬂis
reactive group in a known functional agent. |Illustrative anti oxida AN 04
i nclude derivatives of hindered phenolig antioxidants, such as
3-(3,5 -di-t-butyl-4"- hydroxy-phenyl) propionic acid,
3-(3"-t-butyl-5"-nethyl-4" 5 hydroxy-phenyl)propionic and the |ike, and
their acid chlorides; and derivatives of sul fur-containing antioxidants
such as nonododecyl 3,3'-thiobispropionate, nonooctadecyl
3, 31- thIObISpQRBIﬁQS&ST 5¥K5€ﬂ5¥wlégnfbf$§&) | deficd | |§§tEﬁE'f§nH£l6ﬁ¥10let
absorbers caninc O derivatives of otriazole ultraviol et
absorbers, suc

ht
3-[3 - (2" | ReR, Lk -pogdes v T Ehehg‘/’é’rl&‘?{?ﬁhé’r’?yP]‘BPoB?%ﬁF‘élaéc}”ﬁlg in
3-[3 -(2"H benzotriazol - 2" y epyl o aci d,
‘o (2" HHYEN P ﬁFﬁ%bPQ?dééﬁ#ugctl Pﬁ agen% gF%é%Sﬁ@%y??p%ﬁ%n %?gbggld

3

3-(2"H henzo 15 triazol - but p |']

pi oni c adVENtRA 3 tai'(as éﬂ“ﬁ%/ro %W%‘%n Bt ‘Eﬁ‘lzag%/ﬁ”% 5 %fgétyl

I ox phenyl]proplonlc ac d, 3- "' H benzotriazol 2"'-

- 4"8 hydEpgplsent 1in 's HV%%HY?%ﬁimenyl]proplonlc acid,

3 [3" (2"' H benzotriazol -2"" - yI) 4" - hydr oxy-5" 20

(1",1",3",3"-tetranet hyl butyl ) phenyl ] propionic acid and the 1|ike, and

their acid chl ori des. Exanpl es of other_ultraviol et ab50£8ers can i ncl ude
deri vati ves of triazidéﬂﬁgﬁééhﬂﬂﬁﬁi—%%gﬁﬂ%éQEngﬁe%ﬂggﬂﬁ——ﬂ

[4'-[(2"-car boxypropi oxy-3"- dodec on
hydr ophenyl ] --4, 6-bi s(2', 4" -l BRAED) | B 1 MED i

- [
- [
ro
d

‘<:T'OOOOO

The present invention will hereinafter be described in
10 more detail based on certain preferred embodiments.

The functional agent containing a reactive group and used
in the present invention is at least one functional agent
selected fromthe group consisting of antioxidants, ultraviolet
absorbers, light stabilizers, infrared absorbers and

15 antistatic agents.

The reactive group of the functional agent and those of
the polymer can be selected as a combination of mutually-
reactive groups selected, for example, from the group
consisting of hydroxyl groups, carboxyl groups, acid halide

20 groups, acid anhydride groups, lower (C,-C;) alkyl ester groups,
epoxy groups, amino groups, chlorotriazine groups, isocyanate
groups, like a combination of hydroxyl groups and isocyanate
groups.

Usable as the functional agent contalning a reactive

25 group is a derivative obtained by introducing the above-



0 6 JAN 2004 10

2-[4"-[(2' - pht hal yl oxy- 3" --dodecyl oxypr opyl ) oxy] - 2' - hydr oxy-

phenyl ] -4, 6-bis(2',4'-di methyl phenyl)-1,3,5-triazine and the Iike, ﬂ99ANZML
di carboxylic acid half ester derivatives, and their acid chlorides;
benzoi ¢ acid ultraviol et absorbers such 8s 5 benzoic aci d, p-am nobenzoic
acid and p-di net hyl am nobenzoic acid, cinnamc acid ultraviolet absorbers
such as cinnamc acid and p-nethoxycinnam c acid, salicylic acid, and the
like; and their acid chlorides. Exanples of light stabilizers can include
derivatives of 10 hindered am ne |ight stabilizers, such as 2, 2,6, 6-

t et r amet hy| ddspr peeddraaFtive29p08PelnpankAREPhFMNELL0BR e 2980l and t he
i ke, their dicarboxylic acid half ester derivatives, and their acid

chl orides. Exhuptestbfe antiewiddnts sigoibeisdeader heatiigeasrf Pamndegehf
infrared 15 absorbers, such as tris(t--octyl-naphthal o) (carboxyl -

pht hal 0) cyaphegeyanadhtimaxddeteonphek and3N{BJ~Sdrbdxyrbptryl-4" -

di but yl am nophenyl)-N, N , N -tris(p-di butyl am nophenyl)-p- phenyl enedi am ne
hexaf | uor ophgapbayephbxgipbespabnant astidt i 8 -dFentts boduy Li-H¢ l-oes hddrid/at i ves
of 20 antistatic agents, such as pol yethyl ene glycol nononethyl ether,

pol yet gyl engyatys9lpReapyh prepgbycel hnaonaretlike eaner thepal yetilty|l ene
glycol-propyrene gl ycol ) ronobutyl ether, N, N- diethyl am noet hanol

N, N-di et hyl agi BepreRanghd &k N ¢4 et Y -o RrsuloRi haxon ol niatddreme:gldarols and
the like, their 25 dicarboxylic acid half ester derivatives, and their acid
0 6 JAN 20 4,&4 gbl aohdasdedydi 8t By -amiinepERRicLiohaael,d mohcdorariemqrlopy| -
3,3'-thiobispropionate, and their acid chlorides.
Illustrative ultraviolet absorbers can include

10 derivatives of benzotriazole ultraviolet absorbers, such as
3-[3'-(2"H-benzotriazol-2"-yl)-4'-hydroxyphenyl]lpropionic
acid, 3-{3'-(2"H-benzotriazol-2"-yl)-5'-methyl~4'-hydroxy-
phenyl]propionic acid, 3-{3'-(2"H-benzotriazol-2"-yl)-3'-
ethyl-4'-hydroxyphenyl]propionic acid, 3-[3-{2"H-benzo-

15 triazol-2"-yl)-5'-t-butyl-4'-hydroxyphenyl}propionic acid,
3-{3'-({5"-chloro-2"H-benzotriazol-2"-yl}-5'-t~-butyl-4"-
hydroxyphenyl]propionic acid, 3-[3"-(2"'H-benzotriazol-2"'-
yl)-4"-hydroxy-5"-(1',1'-dimethybenzyl)phenyl]propionic
acid, 3-[3"-(2"'H-benzotriazol-2"'-yl)-4"-hydroxy-5"-

20 (1",1",3",3"-tetramethylbutyl)phenyl]lpropionic acid and the
like, and their acid chlorides.

Examples of other ultraviolet absorbers can include
derivatives of triazine ultraviolet absorbers, such as 2-
[4'-[(2"-carboxypropioxy-3"-dodecyloxypropyl)oxy]-2'-

25 hydrophenyl]-4,6-bis(2',4'-dimethylphenyl)-1,3,5-triazine,



di et hyl am ne, and 2, 3- epoxypropyl -tri nmet hyl anmoni um chl ori de.

Il lustrative of the polyner containing the groups 5 reactive, prefelfgghy 2004
condensati on- or addition-reactive with the groups of the functional agent
are polyolefin polymers such as polyethy)ene, polypropyl ene, poly

(et hyl ene-propyl ene) and poly(ethyl ene-propylene- a olefins); polyether
pol ymers such as pol ypropyl ene glycol, poly(ethylene glycol-propyl ene 10
glycol), (polyethylene glycol)-(polypropylene glycol) block copolyner and
pol yt etranet hyl ene gl ycol; aliphatic polyesters such as pol ybutyl ene

adi pate and,polye L e ate, snal t LA - AT YR _
pol yesters %ugﬁ aiwpogﬁg’?‘ﬁgs’gne?’i gopr#%lcgléxgﬁoloﬁ&?yl éﬁe terep rf[cﬁ% ate
and 15 pol ypeopentyl _t neﬁgnh l,at.e; | yami des .sych, as .6-.nyl.ons_a ﬁé
6,6-ny|ons;¥ESP§€?n§F6p§F§ réasugﬁm‘s PPSH ﬁéngquﬁyﬁﬁﬁei”éﬁh%Pg h% and
pol yvi nyl butyral; (neth) acrylic (co)  polymer such as .acryl at ster
(00} pol yrer L1 ket iheirs FAEaTESRIL Lo 20) B ORMReT SRR H SRt & S B Y r ene
copol yners; 20 polysilicone polymers; polyurethane resins; polyurea resins;
epoxy resi néFlﬁeFB?‘(ff’ﬁéd?ési RENZOAL Gcdsk Lﬁlééfiar’(sl;orl@rﬂ t%sﬁé’rfber’%ér‘si%’scﬁl as
copolyners of two or nore of the nononers meking up the above-described
pol ynefs; aR@nBP&EKAEdPol PIdPsNPRERRALEI 210 ars Rivtdnedthipminobenzoic
above-descri bed polynmers. 25 Wien expressed in ternms of nunber average
nol ecul ar 0261gANDORMNEQ agdidgpl t Fanyel et e SoABARS SWAR AP F4NRaBECEF W t h
the functional agent can be a pol ymer having a nol ecul ar wei ght on the
order of feoth abdEEh8xPOdNRAMABORELZ0BDDCY biefadidhl pndr Bhtabbke’ 00
to about 100, 000.
their acid chlorides.
Examples of light stabilizers can include derivatives of
10 hindered amine light stabilizers, such as 2,2,6,6-
tetramethyl-4-piperidinol, 1,2,2,6,6-pentamethyl-4~
piperidinol and the like, their dicarboxylic acid half ester
derivatives, and their acid chlorides. Examples of
ultravioclet absorbers can include derivatives of infrared
15 absorbers, such as tris{t—-octyl-naphthalo} {carboxyl-
phthalo)cyanine-vanadium oxide complex and N-(o-carboxyl-p-
dibutylaminophenyl)-N,N' ,N'~-tris(p~dibutylaminophenyl)-p-
phenylenediamine hexafluorophosphate.
Examples of antistatic agents can include derivatives of
20 antistatic agents, suchas polyethylene glycol monomethyl ether,
poly(ethylene glycol-propylene glycol) monomethyl ether,
poly(ethylene glycol-propylene glycol)monobutyl ether, N,N-
diethylaminoethanol, N,N-diethylaminopropancl, N,N-diethyl-
aminoethoxy-polyethylene glycol and the like, their

25 dicarboxylic acid half ester derivatives, and their acid



5 The reactive groups of the polynmer which is reacted with the functional
agent can be those condensation- or addition--reactive with the reagiji 2004
groups of the functional agent and selected fromthe group consisting of
known reactive groups such as hydroxyllgroups, car boxyl groups, acid

hal i de 10 groups, acid anhydride groups, 'l ower (Cl-C3) al kyl ester groups,
epoxy groups, am no groups, chlorotriazine groups, isocyanate groups. The
preferred conbination of the reactive groups of the functional agent and

t hose of the polyner can be a conbination of hydroxyl groups or carboxyl

groups and 15 carboxylic acid chloride groups. Preferre I of the
pol ymer havéinkp X hée aboded i ek} BEACP EIRE PUEC gP Ghls gaé gﬁ%éggg?sgé

reactive polyolef ins, poly(ethylene-vinyl aIcohoI%hc gol§n95
pol yet hyl engiménlyylaml cohorndi Ayp - aeek¥PEYP¥OpbF YHE ,YS PORPAVene- acryli ¢
acid) 20 copolyner, polyethyl ene-nethyl acrylate) copolyner,
pol yet hyl enehbethbderyl i c aci d) copol yner, poly(ethylene- nethyl
met hacryl ate) copol yner, polyethyl ene-vinyl alcohol-nethacrylic acid)
copol ymer, pol yethyleseraeihg| of athg| REbyRar eFenAR)IPPdENSCHFEMN Fer
pol y(et hyl ene-butyl 25 acryl ate-mal ei c anhydride) copol yrer, . )
pol yet Byl enge gt eive, Op fe fda2DP A idambwyii dte Qjf Add iddpdlrRAcCtive with
pol y(et hyl ene-gl ycidyl nmethacryl ate) copol ymer, polyethyl ene nonoal cohol,
and pol yet hyLepeupnogat e tylniot iaciad. agant krcasdyot ed ini 9l YBBF§rigich
(meth) acrylic polymer or 5 the like, reactive groups can be introduced
into the poh¥nes]yEih¢oeRky el v nep Al emaonerly (i tohl eromtin Ry t #ee s ARd
reactive group (s) , upon production of the polynmer or by conducting post
| poly (ethylene-propylene-c olefins); polyether polymers such

as polypropylene glycol, poly(ethylene glycol-propylene

10 glycol), (polyethylene glycol) - {polypropylene glycol}) block
copolymerenuipolytetramethylene glycol; aliphatic polyesters
such as polybutylene adipate and polyethylene sebacate;
polyesters, for example, aromatic polyesters such as
polyethylene isophthalate, polybutylene terephthalate and

15 polyneopentyl terephthalate; polyamides such as 6-nylons and
6,6-nylons; polyvinyl polymers such as polystyrene, styrene
copolymers and polyvinyl butyral; (meth)acrylic {co)polymers
such as acrylate ester (co}polymers, methacrylate ester
(co)polymers and acrylic compound-styrene copolymers;

20 polysilicone polymers; polyurethane resins; polyurea resins;
epoxy resins; melamine resins; cellulose resins; chitosan
resins; copolymers of two or more of the monomers making up the
above-described polymers; and block copolymers formed of two

or more of the above-described polymers.

25 When expressed in terms of number average molecular



treatnment after polynerization. For exanple, hydroxyl groups can be

i ntroduced by saponification of a copolyner containing 10 vinyl acetate, as
resi dual hydroxyl groups of a partial butyral derivative of polyvinf§ JAN 2004
al cohol, or by copolynerizing allyl algehol, 2-hydroxyethyl

(nmeth)acryl ate, hydroxypropyl (neth)acrylate or the |like wi th another
nononmer. Carboxyl groups can be introduced by reacting an unsaturated
carboxylic 15 acid, such as acrylic acid, nmethacrylic acid, itaconic acid

or malefic acid, with another nononer. Acid halide groups, acid anhydride

groups or |ower (Cl-C3) W QUPS 5 Cadh dad kitthodheefudyt ional
copolyneriﬂ%h@h& 58P98§ﬁ@%§%&3‘ é%{va#ive %f an unsaturated carboxylic

acid with anot her noponer, $ncQle GG OR@AYHIH BnotREpSrdan be
i nt r oduced A"t 5FO ﬁe?i%?ggﬁé%(y%?‘é%ﬁ&%netoh)eacr ylate )g?l ' —chl or o- ~-

hydr oxypr opyl (neth)acryl.at ith STORETET AL POn1 P PHESE gadube

i ntroduced My fis‘é’ﬁ%r%tf%%gﬁa&c%mp%? y%ér)&%]%? 1-" Vi nxilf acet ami %e.

Chl orotriazi ne groups camﬁﬁ?iéﬁﬁoduced by 25 reacting chlorotriazine with
a pol yner. 3 dratEPYto €an°0 6 JAN 2004 14 be introduced by

copol yneri zi ng net hacryl oyl oxyet hyl [sqcyanat r YL RheMHq with
i socyahate W th s KERS oY F?Uéﬁn%lgrtﬁ'l%aogy%g%d‘éﬁgg{?ﬁown po ymerrr;ati on

or polyaddition polymer such as a polyester, polyani pol.yur et hane or 5
pol yurea, riteetfwecyHrouph %%%“Bec?ﬂtpﬁdﬁﬁgaeiﬁ$8d¥ﬁg%ggP9ne%¥ by adj usting

the proportions of nmononeric starting materials whi ¢ t al eagtive
gr oups, upomd@yhth@srgagﬁéﬁet%hfhO%EFcﬁeaqqﬁygngﬁQWQﬁ;4%&%§%igkgcﬁs used

somewhat excessively, by reacting a reactive conpound w:t | TR,
after reactagent argl gelipFtesh ﬁ@oﬁst%?ﬁH??HbﬁOBFqg%§P§r¥%H§“%a é%%g% A

ol yfuncti onal . .
Py groups such as hydroxyl groups, carboxyl groups, acid halide

10 groups,acidanhydridegroups,lower (C,-C,)} alkyl ester groups,
epoxy groups, amino groups, chlorotriazine groups, isocyanate
groups. The preferred combination of the reactive groups of
the functional agent and those of the polymer can be a
combination of hydroxyl groups oOr carboxyl groups and

15 carboxylic acid chloride groups.

Preferred examples of the polymer having the above-
describedreactivegroupscaninclude,asreactivepolyolefins,
poly(ethylene-vinyl alcohol) copolymer, poly(ethylene—vinyl
alcohol-vinylacetate)copolymer,poly(ethylene-acrylicacid)

20 copolymer, poly(ethylene-methyl acrylate) copolymer,
poly[ethylene—methacrylic acid) copolymer, poly(ethylene-
methyl methacrylate) copolymer, poly{ethylene—vinyl
alcohol-methacrylic acid) copolymer, poly(ethylene—ethyl
acrylate-maleic anhydride) copolymer, poly(ethylene—butyl

25 acrylate-maleic anhydride) copolymer, polyethylene-maleic



conpound having a different reaction velocity such as trinellitic
anhydri de, pyronellitic anhydride, trinellitic anhydride nonochl orilggém 2004
tol yl ene diisocyanate. OnM ng to the use of such a reaction as descri
above, 15 the functional agent and the [)olyrrer in the pol yner-bonded
functional agent are bonded through coval®nt bonds such as ester bonds,
am de bonds, urethane bonds, urea bonds or ether bonds. The content of
noi eties of the functional agent in the nolecule of the polymer-bonded
functional agent may wi dely vary but, when 20 the pol yner-bonded functi onal
agent is used as an additive, the noieties of the functional agent may
account prefBREBFYORoFrafhoGPP8lYBets ROLY ehbyaBhg-Bdycidylo 80 wt. % of
t he pol yner-bonded functional agent because the pol yner-bonded functional
agent has pBfyRRFrptepert FeRCANBEeFayPReyatilEdenas mon2Blsphbll, ampdnt to a
resin as a material to which the polymer 0 6 JAN 1004 15 bonded functi onal
agent is toPpbkyatrdengheanenerbokyhie- bonded functional agent is used as
is by sinply processing it, the preferred content of the noieties of the
functional agent Im thehgapel 9her vbowydedot ymeti oted tlagent y by gaEinge: if bam
about 0.05 5 to about 5 wt.% Depending upon the nunber of reactive groups
cont ai hed Enethikeol yevert i theyammmtcaf Hehd ftinehicenali nagethet pohgmended
to the polynmer can be adjusted. Wien used, for exanple, in or on a resin,
fibers, papey,caalgmewiveimd abmoapmatr, 10hetRct 6 ophDh ©gtapRiagedewalk-gpele or
an ink-jet ink, the polyner-bonded functional agent can be obtained with
an appropryatep ¢oht erforoprolecktipat o Sree pgaRmedyoded ©idlndRe i post
proportion of reactive groups in the polynmer in accordance with

treatment after polymerization. For example, hydroxyl groups

can be introduced by saponification of a copolymer containing

10 vinyl acetate, as residual hydroxyl groups of a partial butyral
derivative of polyvinyl alcohol, or by copolymerizing allyl
alcohol, 2-hydroxyethyl (meth)acrylate, hydroxypropyl
(meth)acrylate or the like with another monomer. Carboxyl
groups can be introduced by reacting an unsaturated carboxylic

15 acid, such as acrylic acid, methacrylic acid, itaconic acid or
maleic acid, with another monomer. Acid halide groups, acid
anhydride groups or lower (C,-C,) alkyl ester groups can be
introduced by copolymerizing a corresponding derivative of an
unsaturated carboxylic acid with another monomer. Epoxy

20 groups or cholorohydrin groups can be introduced by
copolymerizing glycidyl (meth)acrylate or y-chloro-8-
hydroxypropyl (meth)acrylate with another monomer. Amino
groups can be introduced by saponifying a copolymer of N-
vinylacetamide. Chlorotriazine groups can be introduced by

25 reacting chlorotriazine with a polymer. Isocyanate groups can



t he amount of the functional agent desired to be included in 15 such a

mat eri al. Wien enpl oyed, for exanple, in a paint, a coating fornugﬂibﬂp E
textile printing ink, a printing ink or an adhesive, it my be de 2@
sone instances to have the added pol yneggbonded functi onal agent
crosslinked or cured so that physical properties of such a material are

i nproved further. 20 In this case, the polyner may be provided with nore
reactive groups than the functional agent so that reactive groups may
remain in the pol yner-bonded functional agent. The nunber of reactive

groups, whi bh anEraHMOHEdbyocbp@&@&er&&ln@em%%%%%@?ﬁb ok 244 Mal ent to the
content of reactive groups in 25 an ordinary crosslink- rnlﬁb polymer. 1In

t he case of isachanyktelob r L€ | e, the nunber of
h pl%ﬁ&@fll‘bkﬂ& %B%PFSE’Q’“ g ther FIRAPETET -aci d

car boxyl groups which may be allowed to remain can be

other hand, Uhe nanber o Ryds el oF BBS CAAT LR ‘7 6 o} BRIA SAs 1P

ot her hand, the nunber of hydroxyl groups may

can be set pO1@hae JuBRyNdEOXY! f bout, 1 to about 50. Further, a
radiation-c%ra%?e po?yner?b%ngggygsﬁggfiéﬁg?agégﬁt BSﬁY3F§6h88eoBFained by

limtipg theoT@acdsony i onal ,agent be| ow about 50% to about 80%
of the rezl}g?i@g group%gé%%?giieg il g;n E%Hé oIy ErR % dntivetheenet ymg r10

(ot by acr 1 A i P BE b L LB e ke e Fakenan Lot o
sofvent“and VAL o ARERSE Pl 2ohls " BSadca g et B o
B Lier natt e, The 4l dha SR > HEoei Some bt SAEE T oL nbut 8OO
reacting a reactive compound with the polymer after reaction,
10 or by using as a portion of a starting material a polyfunctional
compound having a different reaction velocity such as
trimellitic anhydride, pyromellitic anhydride, trimellitic
anhydride monochloride or tolylene diisocyanate.
Owing to the use of such a reaction as described above,
15 the functional agent and the polymer in the polymer-bonded
functionalagentarebondedthroughcovalentbondssuchasemter
bonds, amide bonds, urethane bonds, urea bonds or ether bonds.
The content of moieties of the functional agent in the molecule
ofthepolymer—bondedfunctionalagentmaywidelyvarybut,when
20 the polymer-bonded functional agent is used as an additive, the
moieties of the functional agent may account preferably for
about 5 to 95 wt.$%, notably for 20 to 80 wt.% of the
polymer-bonded functional agent because the polymer-bonded

functional agent has polymer properties and may be added in a

25 small amount to a resin as a material to which the polymer-



Condi ti ons under which the pol yner-bonded functional agent is produced,

that is, conditions under which a reaction is conducted between at 0&adN 200i

one functional agent containing 20 reactive groups and a pol ynmer contai ni ng

groups reactive with the first-nentioned reactive groups nay be simlar to

reaction conditions for general condensktion or addition reactions. A

description will be nmade taking as an exanple an esterification reaction

bet ween et hyl ene-vi nyl al cohol copolynmer and a 25 carboxyl - cont ai ni ng

functional agent. Exanples of a reaction O 6 JAN 1004 17 sol vent can

i ncl ude aromati c _hydrocarbgns such as tol uene xyl ene and et hyl benzene;
oﬁéﬁib

and chl or | rRERRERFURGEAPBAs? Geith LEEO RBrASidAchY tee PaiL YRS BEGEShe

and 1- chloronapht hal ene. Two or nore of these organic solvents may be
used as a miyeetionab|ygemt |FlwusSedadfvesobPyastapralyprogsabiagi atyha&he
condensation or addition reaction are concentrated sulfuric acid, o-
t ol uenesul fpretenced, contenuenesuid dmice tde <, 0 -t feme-t iswlaflogige rdciid,
4- - et hyl benzneusul fonic acid and 4-di nethyl 10 am nopyridi ne. The catal yst
can be usedthe e lpmoporkdrotedf uimdmon ll agentOmpgar tandy fedmglaboylr &f.€5abl y
fromO0.5 to 5 parts by weight per 100 parts by wei ght of the raw
mat eri &l s. fiheabaowackiwn. $enperature may generally be in a range of from
80C to the boiling point of the reaction solvent. To drive out 15 reaction
byproducts such asep@i®indg ngmr eha eantdemn oy seamt ivie graupsetenrtad riee
proceed with the reaction at 100 at the boiling point of the solvent. The
reaction tejpemnd pbeyhey, rengandrneddl tiye fferotd ditall@geaur So iy sbeidd y
from4 to 6 hours although it varies dependi ng upon the reaction
tenperat urego Itthe polymer can be adjusted. When used, for example, in or

on a resin, fibers, paper, a non-woven fabric, an

10 electrophotographic developer or an ink-jet ink, the
polymer-bonded functional agent can be obtained with an
appropriate content of the functional agent by determining the
proportion of reactive groups in the polymer in accordance with
the amount of the functional agent desired to be included in

15 such a material. When employed, for example, in a paint, a
coating formulation, a textile printing ink, a printing ink or
an adhesive, it may be desired in some instances to have the
added polymer-bonded functional agent crosslinked or cured so
that physical properties of such amaterial are improved further.

20 In this case, the polymer may be provided with more reactive
groups than the functional agent so that reactive groups may
remain in the polymer-bonded functional agent. The number of
reactive groups, which are allowed to remain, may be

substantially equivalent to the content of reactive groups in

25 anordinary crosslink-forming polymer. In the case of carboxyl



20 is desired to elimnate especially any unreacted portion of the _
functional agent by purification after conpletion of the reaction. [fﬁefgm‘g]ﬂl.
fibers, paper, non-woven fabrics, paints, coating fornulations, textile
printing inks, printing inks, 25 electngphotographic devel opers, ink-jet

i nks, adhesives, 18 0 6 JAN 2004 cosnetics or the |ike can be provided with
i nproved oxidation resistance, light stability, ultraviolet absorbability,
infrared absorbability or antistatic property, when they are added with

t he pol yner-bonded functional agent according to the 5 present invention

and are therauyy edoad exanpded, thes nexder! 8f chebekylngkeupkngnibR! Ahhg.
spi nni ng, paper nmeking, film formation, coating, textile printing,

printing, eleellowdhebogearhCchRCos didg. td NidLtarPhicild Bg1096 Bendipg. !t
is therefore possible to solve problens such as thernal 10 deterioration

during nol dibe@t flORE RGBT BOCESA BSeOéaEQSBE‘ShydP& at Egz\_‘ﬁuggt eLhOLRLI ON
during long-termstorage or long-term use of nofded or otherw se formed

products; efcneediahbonent Murlds UChu 80911 EPSLLE SH ANGL, pLedpipllens 1n

t he physical properties of the resins su currence crac 5

ading or oo FTRATof 8 Bor Srantociekend AaPhkIR: vhpeah PhihBatt 1

fading or the like of a col oran ch as ( .
o) TR o e KBLSRNERY IV BTk aNh o, SRS SR T
o0 ) SCUs R IC TRl AL R LS8 05 ANy A B B
volati|iZa%EOQheS%wgép@gﬁ§1(yééﬂg3ﬂéfga éﬁddgﬁgégiéglééé§¥]80% of the
reactive groups contained in the polymer and further reacting
10 the remaining reactive groups with other reactive groups, for
example, (meth)acrylic acid chloride, maleic anhydride or the
like. Further, to impart solubility or dispersibility in a
mixed solvent of an organic solvent and water, carboxyl groups
may be allowed to remain in the polymer-bonded functional agent.
15 When carboxyl groups are introduced as an alternative, the acid
value may be set at about 10 to about 200.

Conditions under which the polymer-bonded functional
agent is produced, that is, conditions under which a reaction
is conducted between at least one functional agent containing

20 reactive groups and a polymer containing groups reactive with
the first-mentioned reactive groups may be similar to reaction
conditions for general condensation or addition reactions. A
description will be made taking as an example an esterification

reaction between ethylene-vinyl alcohol copolymer and a

25 carboxyl-containing functional agent. Examples of a reaction



anount of a functional agent, which can be added to a resin, due to its
limted conpatibility with the resin, a decrease in 25 an effective anpunt

of a functional agent added to a nolded or O 6 JAN 2064 19 ot herw se (fjoJANEM;
product or a coating due to its bl eeding to a surface of the nolded or

ot herwi se fornmed product or a surface of the coating, and staining of

ot her product (s) or article (s) or an inpairnment in printability by a

bl ed-out functional agent. 5 In addition, when the pol yner-bonded

functional agent is added to a cosnetic, human skin can be protected by

appl yi ng makgup, J kin wih the, thus-prepared functiona
cosneti c. Exanpf%gpé%nfﬁérnnp %s ?%m?éé?ngyfﬁ?%%fggg PBChhREntPhaene,

pol yrrer - bondegh Jincti.aeh #9EAL cASCoLdLng, 19, Lhe, B gsept. 10, vent gn can

be added can ‘i nclude résins sucC
poly(neth)a%&%tﬂ% esters ol ystyrene styrene-acrylonitrile copolyner,
acrylonitrile- u%;ﬂégﬂgn%ﬁiﬁ%né;%hé%ﬁ?ﬁﬁﬁ? Tﬁﬂ@wsh Tckhppppgehthalene.
pol yvi nyl i dene. c¢hl ori de, | yvinyl acetate, polyvinylbutyral, .
ethylene-vi§§()f§'555?6?5 ggﬁ&ﬁyﬁEﬁFnéFhﬁpéﬁéﬂﬁﬁnWPYaP@oHéBdcéﬁoBymexﬁd
ponetoIene tq;e ht hal ate (PET), pol ybutylene terephthalate (PBT), liquid
crystal polﬁ&ﬁ ‘(LCPs), polyacetals (e.g., POV, polyam des (PA),
pol ycar bonat es, polﬁyrethane and pol yphenyl ene sul fide (PPS); pol ymer
bl ends or pol ymer HHNGYE 36 Yo fredl St alws torsablle b thtsesendesisas;icandr
conpounds obt aj ned Ey adding fillers such as glass fibers, carbon fibers,
seni - car bonPPEd Hi%e 1€ 2 ANy [adiee FAMRGTE: Bt o | it Welarsac ¥4 ane-
retardants, blow ng agents, antimcrobial agents, crosslinking agents,
fine pol yol &PLMENESUE ToGIGe S ol Yot tefliur s wihcasi ¢ etdiyd ere- td baenede waxes,
nmetallic soapi and the |ike
sulfonic acid, 4-ethylbenzneusulfonic acid and 4-dimethyl-~
10 aminopyridine. The catalyst canbe used in a proportion of from
0.1 to 10 parts by weight, preferably from 0.5 to 5 parts by
weight per 100 parts by weight of the raw materials. The
reaction temperature may generally be in a range of from 80C
to the boiling point of the reaction solvent. To drive out
15 reaction byproducts such as water from the reaction system, it
is preferred to proceed with the reaction at 100°C at the boiling
point of the solvent. The reaction temperature may range
generally from 2 to 10 hours, preferably from 4 to 6 hours
although it varies depending upon the reaction temperature. It
20 is desired to eliminate especially any unreacted porticn of the

functional agent by purification after completion of the

reaction.
Resins, fibers, paper, non-woven fabrics, paints,
coating formulations, textile printing inks, printing inks,

25 electrophotographic developers, ink-jet inks, adhesives,



N 2004 20 either singly or in combination to these resins. Exanples
gf6 Sﬁérnnsetting resins, gnythe other hand, can include thernpsetting
resins such as epoxy resins, nelanine resins and unsaturated pol yegtge/AN 200
resins; and conpounds obtained by 5 incorlSorating fillers such as gl ass
fibers, carbon fibers, sem -carbonized fibers, cellulose fibers and glass
beads, flame retardants and the like either singly or in conbination to
these resins. The polyner-bonded functional agent according to the 10
present invention can be added in a desired amount to the above-described
resin. To 160 HPInERGht16e Gae heesinevidedewpohymep s boadedx | daet banal
agent may be added in a proportion of fron1abqut 0. 05 to.aboyt 20 parts by
wei ght,  pr ef & a5 Gfoml ig8duts tebE kid yaboultt ey imalret kb sieiigHts i Bsc gl cul at ed
interms of 15 the anpunt of the functional agent conponent in the
pol yner - bond&8d rRgset pbsarbagdat tyDepeadtngtapan bhepeappl i eREhOBLBYr PPsE Or
kind of the resin added with such polyner-bonded functional agent,
pol yner - bondéded| wi blvitdlespol pibsor hensed flngmionaandgsn L it o sd sk lt'oéﬁlii,
pol ymer - bonded 20 anti oxi dants, polymer-bonded antistatic agents”and the
like cé&n bpresedteinhent$ongind arel heambimpidesd okouddd, tBSr exampie,
pol ymer - bonded functional agent according to the present invention to the

resin, the pol preinbdededngf umctidanal, 3gemtiald Fg%e&e§gmjgkﬁ_q%mﬁpunded in
predeterm ned 25 proportions, and by a mxing roll, Banbury “m xer or
kneader, 0 Bo2malt2084 2bathegresukting genpeund,i p-iReaded e granul es of
an photographic recording, ink-jet printing or bonding. It is
therefore possible to solve problems such as thermal
10 deterioration during molding, forming or processing of resins;
oxidative deterioration during long-term storage or long-term
use of molded or otherwise formed products; or reductions in
elasticity and tensile strength, reductions in the physical
properties of the resins such as occurrence of cracks,
15 deteriorations in electrical properties, coloring, or
discoloration, fading or the like of a colorant such as &4 pigment
or dye, due to embrittlement or the like caused by sunlight,
especially ultraviolet rays or the like. Other problems, which
have existed as defects of conventiocnal low molecular
20 functional agents, can also be solved, including a reduction
in the function of a functional agent due to evaporation,
volatilization, sublimation or the like, a limitation to an
amount of a functional agent, which can be added to a resin,

due to its limited compatibility with the resin, a decrease in

25 an effective amount of a functional agent added to a molded or



appropriate size for use in nolding or formng. To add the polyner-bonded
functional agent at a high concentration, the kneaded conpound is bIended

as a master batch with the resin 5 in predeterm ned proportions, nﬁ 00t
resulting resin blend is nolded or otherwi se forned into various art %
or products. Illustrative nolding or fE%n1ng processes can include

injection nolding, extrusion, and inflation nolding. Exanples of fibers to
whi ch t he pol ynmer-bonded functional 10 agent according to the present
invention is applicable can include fibers of polyethyl ene terephthal ate,
pol yam des, pol ypropylene, acrylonitrile, polyurethane, poI et hyl ene,

pol yvi nyl ehherwyse E@rwﬁ mAqdEHe OéthF‘?%fél%%diLt%éol ika. lr%%dm ontd

pol ymer - bonded functional agent can be added to fibers in a 15 proportion
of from abeuuface ofatheimoddsares dhamiigin fpemedaprodust Sy W‘S—’rﬁe of
fibers as calculated in ternms of the functional agent conponent. The

pol yrer - bonderhé uncttiiongl aadestateing dhgthe rt heodpesdent of madhtGlon(glan be
applied to paper, non-woven fabrics, 20 paints, coating fornulations,
textile proptdm@gmpaksmepriint pngntabslang tadhdsliecesutl Fhostianateagent he
paints are oil-based paints such as acrylic nelam ne paints, alkyd

mel anisne pahni@dit POh Y edicer thel il yire pab o ded aumud i oo sb agenat &spaided and
t wo- pack pol yurethane paints; water-based paints such as 25 acrylic

mel ami ne paipnh Scadde 8l Ky thumi @EKie RAINNbs; paguecusdlbd PN P04 Rkeup
di spersions such as acrylic resin enulsions and fluorinated resin

emul si ons; BOMHE GRA G f il ahkonsuSushe psraar phnet i bSO yaratet ponder
coating formul ati ons, polyester isocyanate powder coating fornul ations and
polyester acryl agg p@Wd&rof thermoplastic resins (plastics) to which the
polymer-bonded functional agent according to the present
10 invention can be added can include resins such as polyethylene,
polypropylene, poly(meth)acrylate esters, polystyrene,
styrene-acrylonitrile copolymer, acrylonitrile-butadiene-
styrene copolymer, polyvinyl chloride, polyvinylidene
chloride, polyvinyl acetate, polyvinylbutyral, ethylene-vinyl
15 acetate copolymer, ethylene-vinyl alcohol copolymer,
polyethylene terephthalate (PET), polybutylene terephthalate
(PBT}, ligquid crystal polyesters (LCPs), polyacetals (e.g.,
POM), polyamides (PA), polycarbonates, polyurethane and
polyphenylene sulfide (PPS); polymer blends or polymer alloys
20 formed of two or more of these resins; and compounds obtained
by adding fillers such as glass fibers, carbon fibers,
semi-carbonized fibers, cellulose fibers andglass beads, flame
retardants, blowing agents, antimicrobial agents,

crosslinking agents, fine polyolefin resin powder, polyolefin

25 waxes, ethylene bisamide waxes, metallic scaps and the like



5 coating fornulations; ultraviolet curing or electron beam curing coating
formul ati ons such as urethane acrylate coating fornulations, epoxy

acrylate coating formul ati ons and polyester acrylate coating formul ai§ ¢ais 2004
These paints or coating fornul ations C?@ be applied to netal plates,

especially 10 netal plates for autonoti vehicles, coils of zinc coated
steel, construction or building materials, woodworking materials, and the
like. Incidentally, exanples of coating formulations or adhesives to which
t he pol yner-bonded functional agent according to the present invention is
applicable can al so incl ude those of hoth and.wet t anpl es

5 dry es. ., Ex
of textil e Pt ﬁg“PﬂiP(sofol%‘i‘?:"PPlt’ﬁ‘etlodbl F‘?ﬁé’naéalf‘ﬁnct‘?gﬂaﬁ’lﬁae‘h
according to the present invention is applicable can include those of the
acrylic redh§rmedgtdioy tFse MSacAN I Srésediandmiddl ol and
synthetic 20 rubber type. Illustrative of printing inks to which the
pol ymer - boA@edmOgREtiMgar caBAt S Ut 3SdRRYXY F THhe Dr EsdrMinenyeainsmrd
applicable are offset inks such as rotary |letterpress inks and sheet-feed
press i nksungeswrad eidn e liyers taredies s manst ampaunds|aiainmd &Y s,
construction or building 25 materials, and decorative |am nates; and inks
for métal phatepordtdnANidd@srs23udh est gdtasvee fofbeat soctgagptmot dyrkapts
devel opers or ink-jet inks to which the pol yner-bonded functional agent
accordi ng semtihearpoedesd f ivensi o lils lygel f bt ¢ aadegfas $ beeldsr, , flame
nono-col or or nonochrone, dry devel opers, wet devel opers, and water-based,
5 oi | - based et rsiainitd- 4 ypehienki ketelithles. s Thel paly rercdminidexk i drutiot it
agent is effective especially when it is used in developers or inks for
full-col or geisdingr.es on bi |l | boards,

The polymer-bonded functional agent according to the
10 present invention can be added in a desired amount to the
above-described resin. To 100 parts by weight of the resin,
the polymer-bonded functional agent may be added in a proportion
of from about 0.05 to about 20 parts by weight, preferably from
about 0.1 to about 10 part by weight as calculated in terms of
15 the amount of the functiocnal agent component in the
polymer-bonded functional agent. Depending upon the
application purpose or kind of the resin added with such
polymer-bonded functional agent, polymer-bonded ultraviolet
absorbers, polymer-bonded light stabilizers, polymer-bonded
20 antioxidants, polymer-bonded antistatic agents and the like can
be used either singly or in combination.
To add the polymer-bonded functicnal agent according to
the present invention to the resin, the polymer-bonded

functional agent and the resin are compounded in predetermined

25 proportions, and by a mixing roll, Banbury mixer or kneader,



signboards or the like. The amount of the polyner-bonded functional agent
to be 10 added to each of the above-mentioned materials varies dep8AdiANgllL
upon the kind of the pol yner-bonded functional agent and the application
purpose of the material, but as a standagd, the polyner-bonded functional
agent may be used, per 100 parts by weight of resin solid, in a proportion
of fromabout 0.1 to 10 15 parts by weight as calculated in terns of the
functional agent conponent. In these application fields, two or nore

pol ymer - bonded functional agents can al so be used in conbination. Wen a

product i s th r}glsiuli‘%.i%gf icjorﬂrﬁa%u révﬁf‘ué Nehdddify B{l}'([:t?@i randPe ¥R g material is

susceptible to deterioration, o en a pro supposed to retain

durabilit I ti despi t it diti it d dt
2o L SR B o SR, Sl St

a severe e’ s _ paint, it is ge Iy to
mvent fon’ B A TGTERESS GRS onh A e 2nbodraBeheErEREsTBh AR 004
24 Longe. fea bl processl 16 psihad fol L callng e fbover dgacrLted
O T ig. modnBFSRPRPREPRC FaRREF GANSt AE G46 PRSUTRATA TR3I g ERLLPrri ng
means, mxing in a dissolver can be nentioned. For pracessing by wet
di sper si onmolided §rppsBepréseofasBed %P MR TAYS t‘?iqtil,CléskFPéagéP?uﬁtEal |
mll, an attritor, a sand mll, a nediumcontaining horizontal 10 |
di sperser, 13 LysdinakicentalAing UpfPHRLNAIRGRSTEEES gRdMG Mffusniection
molding, extrusion, and inflation molding.
Examples of fibers to which the polymer-bonded functional
10 agent according to the present invention is applicable can
include fibers of polyethylene terephthalate, polyamides,
polypropylene, acrylonitrile, polyurethane, polyethylene,
polyvinyl chloride, polyvinylidene chloride and the like. The
polymer-bonded functional agent can be added to fibers in a
15 proportion of from about 0.1 to about 5 parts by weight per 100
parts by weight of fibers as calculated in terms of the
functional agent component.
The polymer-bonded functional agent according to the
present invention can be applied to paper, non-woven fabrics,
20 paints, coating formulations, textile printing inks, printing
inks and adhesives. Illustrative of the paints are oil-based
paints such as acrylic melamine paints, alkyd melamine paints,
polyester melamine paints, acrylic isocyanate paints and

two-pack polyurethane paints; water-based paints such as

25 acrylic melamine paints and alkyd melamine paints; aqueous



medi um cont ai ni ng hori zontal disperser, a continuous nedium containing
upright disperser or the like. For dry dissolution or dispersion
processi ng, the nethods and processing nachi nes descri bed above inﬁﬁJAszL
connection with resins 15 can be used. 2&xanpl es of dyes usabl e upon
coloring the above-described resins or products such as paints, textile
printing inks, printing inks, electrophotographic devel opers or ink-jet

i nks can include organic pignents, inorganic pignents, extender 20

pi gnents and dyes, all of which are commonly used. As a nethod for applying

the pol yrrea-lggas!@qohgnehkanag 22G€Nt AGERNLH RGNS il RIrRSeMtud MRNtd®N to
i nprove the urability of a pignment against discoloration, fading or the

like, the B@Egﬁ%fmg@sqs@Pgs&aggaboaa@n& £8P mbEa ROgRE $ROR 25 E-pcfx%?f@ti on

of a resin colorant conposition, a paint, a textile 9 6 JAN 7004

pranting | 0ke-3aR5LA! AL Bkeo 201 R eﬁéfr%’f&’éP&r‘ié‘g&@&lﬁ@é’@éf?pﬂocy%éé‘k'i et

ink or the'Pi or "the pIgnen e produced addi ng the

pol ymer - bonded functi onal _agent fore i t duction

of the pi gH8H ?f5CRﬁ&ﬁﬁgp5P3W@%9%§ﬁ§§hQﬁﬁﬁé?%%ﬁ%ﬁieéggﬁ%iﬁég%%réﬁﬁigﬁia t he
resent invention, pol r--bonded ,ul travi,ol et absorbers .c ea

gbtaiﬁéd b§°§ﬁapacﬁgﬁ@%§%thPPavP'ﬁﬁéﬂﬁ%%¥b§PFFﬁ%npﬂ}s&ﬁﬁﬁ%S“g&%ﬁﬁzoic

acid ultraviol et absorber_such, as. benzoi aci d - anm nobe zgic aci d or

- i et hy| SHALAGLERS F B9 oET T LE THORT rti @ SalF AT UREFa0T Y ¢ DRESET b8 such

as cinnanm ¢ acid or -met hoxyci nnam.c acid,. salicylic acid or the |like, or

an acid cﬁpéﬂpéétéBH%ouﬁﬁoﬁ eﬁéﬁﬂ-ﬁﬁq)Qf%ﬁﬁﬂﬁyéﬁﬁﬁﬁﬁ?QﬁOQﬁkﬁq on

reaction with the above-described,reag;ive pal ymner. ¥gese .
polyester acrylate coating formulations. ese paints or

coating formulations can be applied tometal plates, especially
10 metal plates for automotive vehicles, coils of zinc coated steel,
construction or building materials, wood workingmaterials, and
the like. Incidentally, examples of coating formulations or
adhesives to which the polymer-bonded functional agent
according to the present invention is applicable can also
15 include those of both dry and wet types.

Examples of textile printing inks to which the
polymer-bonded functional agent according to the present
invention is applicable can include those of the acrylic resin
emulsion type, acrylstyrene resin emulsion type and synthetic

20 rubber type. Illustrative of printing inks to which the
polymer-bonded functional agent according to the present
invention is applicable are offset inks such as rotary
letterpress inks and sheet-feed press inks; gravure inks for
resin films or sheets, aluminum foils, construction or building

25 materials, and decorative laminates; and inks for metal plates.



pol ymer - bl ended ul travi ol et absorbers can be used, for exanple, 15 in
sunbur n-preventing products as nedi cated cosnetics. As these

pol ymer - bl ended ul travi ol et absorbers have high safety to skin angﬁJANZML
effectively absorb UV-A (320-400 nn) and UV-B (290-320 nm which are
harnful to skin, the polynmer-blended uffraviolet absorbers are added to
cosneti c bases such creans, 20 mlky lotions, oils and |otions. The anount
of each polyner-blended ultraviol et absorber to be added varies depending
upon the exposed condition of skin, the application purpose, the used
material and the |ike and cannot be set in a wholesale manner, but the

pol yrer - bl dAdes tulatiag of &l e raRhauRgr JRl)l GEREEACPRES Ahdi I el DESW . %
of each product as 26 06 JAN 2004 calculated in ternms of the ultraviol et
absor ber. Tlewpiebehbe prlerne orbended Heng thiitak agendegcciowed ngote the
specifically based on Synthesis Exanples and Exanples. It is however to be
not ed t hat piresemtesenenitivent $ crpp bidab he ansada 13 -codiaredmpporseder or
Exanples. In the foll ow ng Exanpl es, the designations of "part", "parts"”
and "% ar ey camioght, bagi seveSyppehesi seExdapkéopefSynahdsvatef-based,

Pol ymer - bonded anti oxi dant No. 1) Charged into a reaction vessel fitted
with 3 t hemreisied ck0 solsitd-trgre imkwater -iquent i tTate 1pop lveeepttagidedind a
reflux condenser were 40.0 parts of an ethyl ene-vinyl alcohol copolyner
(her ei naf t gyrargid 1At s 'S\ It (weigidedpdl Dy BBe®/il6. Bs hyeddoxyl
equi val ent: 266.1), 200 parts of xylene and 46.0 parts of

3-(3", 5" - digelvlpd rH orhyidfiax e il ) prepl onigi cdor@si on hhteboaeas, the

contents were converted into a solution. As a catalyst, 0.3 part of
p- tol uenesy;fRiida Al bashaddads .
The amount of the polymer~bonded functional agent to be
10 added to each of the above-mentioned materials varies depending
upon the kind of the polymer-bonded functional agent and the
application purpose of the material, but as a standard, the
polymer-bonded functional agent may be used, per 100 parts by
weight of resin solid, in a proportion of from about 0.1 to 10
15 parts by weight as calculated in terms of the functional agent
component. In these application fields, two or more
polymer-bonded functional agents can also be used in
combination.
When a product is thin like a filmor is fine like threads,
20 when a material is susceptible to deterioration, or when a
product is supposed to retain durability over long time despite
its use condition that it is exposed to a severe environment
like an exterior paint, it is generally desired to use the

polymer-bonded functional agent according to the present

25 invention in a greater proportion within the above-described



foll owed by a reaction at 14010 under heat. Water produced during the
reacti on was taken out of the reaction systemby the water-quantitating
receptacle. The esterification reaction 20 was allowed to proceed whij} gaN 2004
checking the progress of the reaction By infrared spectroscopy. After
conpletion of the reaction, the reaction m xture was cool ed and then

poured into isopropyl alcohol (IPA) to precipitate the reaction product.
The precipitate was collected by filtration, washed with PA 25 and then
dried, whereby 71.8 parts of Polyner-bonded 27 0 6 JAN 2004 anti oxi dant No.
1 were obtained. The product was confirnmed based on an infrared absorption
spectrun1aﬁ§nﬁﬁR data. Its nunber average nol ecul ar wei ght and wei ght

average nol ecul ar, wei ght _as determ ned..b (,gel o) _
chr omat ogr aphy) e \ﬁerw%ta&ﬁ?tcﬁ, mae%&a/adb?tj% ﬁ%&ad%%{%épe%?weel y.
Thermal stapility tests of Pal - bpnded, ant i oxi dant . .1l obtain as
descr T bed M SRS TESRTdIaI By s ROPnaP RAFySRaast ot Carphe 8ot o aF R
known anti oxi dants, 2, 6-di-t-but¥I;£-cresoI (BHT, hereinafter caLIe
"Known ant iBSECFEHNNGC Ehf BRESTRE 10V action tan
pentaerythritol -tetrakis(3-(3,5 -di-t-butyl-4'-hydroxy- phenylé- ro

i onat 6~ (h@BiipEahH1E8 PRt L RAAM SHLiToGaiEaRS: XN 1@ § %gﬁbggi tion
initiating tenperature was nmeasured by differential therpmal analysis
(DTA), and ek elwgnpech sl tadnl :3dis (/AT o by T HY MRARY MRt ¥ Y29 The fher nal
anal ysis was 15 conducted under an air streamat a heating rate of

109C/ nmi n. dilssdomenes f maptéened - of EhePresgeésingeL aeitort BRAFSLRBr e
calculated in terms of 2,6-di-t-butyl phenyl.ahereinafter call ed "BP")

noi eti es, adrdiarpopsidskentedise atabkend rofHemnilds i kaegferhed tiadringi 11/

stability tests are also presented in _ '
an attritor, a sand mill, a medium~containing horizontal

n
ention, mixirg 1n a re

10 disperser, a medium-containing upright disperser, a continuous
medium-containing horizontal disperser, a continuous
medium-containing upright disperser or the like. For dry
dissolution or dispersion processing, the methods and
processing machines described above in connection with resins

15 can be used.

Examples of dyes usable upon coloring the above-~described
resins or products such as paints, textile printing inks,
printing inks, electrophotographic developers or ink-jet inks
can include organic pigments, inorganic pigments, extender

20 pigments and dyes, all of which are commonly used.

As a method for applying the polymer-bonded functional
agent according to the present invention to improve the
durability of a pigment against discoloration, fading or the
like, the polymer-bonded functicnal agent can be added upon

25 preparation of a resin colorant composition, a paint, a textile



20 Table 1. 0 6 JAN 2004 28 Table 1 Results of Thermal Stability Tests

Pol ymer - bondedKnownKnown anti oxi dant anti oxi dant anti oxi dant No. 1No. 1No. 2
Content in terns of BP38%04% /0% noi eti es Deconposition 06 JAN 2004
initiating317C1939C3129C tenperature Peregntage of weight |oss o
100C1. 1%1. 190. 2% 200902. 4986. 190. 4% 300005. 6989. 692. 6% The deconposition
initiating tenperature of Polyner- 5 bonded antioxidant No. 1 is as high as
3170. Although a small weight loss is observed, this weight loss is
believed to be attributable to the pol yner conponent. Like Known

anti oxi dant pNavtihg Pakyneprbapded iand,i 8xiedant: Nenok dot ddMaredove ysabl e

practically up to 300. Known antioxidant No. 1, however, 10 underwent a

sudden substantindl-jeei gt Lesendue; k@, séP!imt] i Yhe At m]a%3E§g n%Pgéng_Eﬂaby

limtation is inmposed on its use conditions. "Synthesis

(Synthesis QfaRly Tle BONYRR AYINAIAFNE MR a12a%knt beforehand in the

course of the production of the pigment.

5 Among polymer-bonded functional agents according to the
present invention, polymer-bonded ultraviolet absorbers can
each be obtained by subjecting an ultraviolet absorber - for
example, a benzoic acid ultraviolet absorber such as benzoic
acid, p-aminobenzoic acid or p-dimethylaminobenzoic acid, a

10 cinnamic acid ultraviolet absorber such as cinnamic acid or
p-methoxycinnamic acid, salicylic acid or the like, or an acid
chloride compound thereof -~ to a condensation or addition
reaction with the above-described reactive polymer. These
polymer-blended ultraviclet absorbers can be used, for example,

15 in sunburn-preventing products as medicated cosmetics. As
these polymer-blended ultraviolet absorbers have high safety
to skin and effectively absorb UV-A (320-400 nm) and UV-B
{290-320 nm) which are harmful to skin, the polymer-blended
ultraviolet absorbers are added to cosmetic bases such creams,

20 milky lotions, oils and lotions. The amount of each
polymer-blended ultraviolet absorber to be added varies
depending upon the exposed condition of skin, the application
purpose, the used material and the like and cannot be set in
a wholesale manner, but the polymer-blended ultraviolet

25 absorber may account for about 1 to 20 wt.% of each product as



Pol yrer - bonded anti oxi dants Nos. 2-4 were synthesized in 0 6 JAN 2604 29 a
simlar manner as in Synthesis Exanple 1 except that the ethyl ene-vinyl
al cohol copol yners shown in Table 2 were used, respectively, in place of

the EVACH enpl oyed in Synthesis Exanplg.1. The contents of noieties bff JAhall
antioxidant in the 5 respective polyner-%onded anti oxi dants were cal cul ated
in ternms of BP noieties, and are presented in Table 2. 0 6 JAN 2004 a) .Q
sa tZa) E Er-i 0a O U .--1 0 0 U Gt ri >1 C C v w

calculated in terms of the ultraviolet absorber.

The present invention will hereinafter be described more
specifically based on Synthesis Examples and Examples. It is
however to be noted that the present invention is by no means

5 limited by these Examples. In the following Examples, the
designations of "part"”, "parts" and "%" are by weight basis.
Synthesis Example 1

(Synthesis of Polymer-bonded antioxidant No. 1)

Charged into a reaction vessel fitted with a thermometer,

10 a stirrer, a water-quantitating receptacle and a reflux
condenser were 40.0 parts of an ethylene-vinyl alcohol
copolymer (hereinafter abbreviated as "EVAOH") (weight ratio:
83.2/16.8, hydroxyl equivalent: 266.1), 200 parts of xylene and
46.0 parts of 3-(3',5'-di-t-butyl-4'-hydroxyphenyl)propionic

15 acid. Under heat, the contents were converted into a solution.
As a catalyst, 0.3 part of p-toluenesulfonic acid was added,
followed by a reaction at 140 under heat. Water produced
during the reaction was taken out of the reaction system by the
water-quantitating receptacle. The esterification reaction

20 was allowed to proceed while checking the progress of the
reaction by infrared spectroscopy. After completion of the
reaction, the reaction mixture was cooled and then poured into
isopropyl alcohol (IPA) to precipitate the reaction product.
The precipitate was collected by filtration, washed with IPA

25 and then dried, whereby 71.8 parts of Polymer-bonded
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antioxidant No. 1 were obtained. The product was confirmed
based on an infrared absorption spectrum and NMR data. Its
number average molecular weight and weight average molecular
weight as determined by GPC (gel permeation chromatography)
were about 55,000 and about 290,000, respectively.

Thermal stability tests of Polymer-bonded antioxidant No.
1 obtained as described above were conducted by thermal analyses
to compare it with known antioxidants, 2, 6-di-t-butyl-p-cresol
(BHT, hereinafter called "Known antioxidant No. 1") and
pentaerythritol-tetrakis[(3-(3',5'-di-t-butyl-4'-hydroxy-
phenyl}~-propionate] {(hereinafter called "Known antioxidant No.
2"} . The decomposition initiating temperature was measured by
differential thermal analysis (DTA), and the weight loss was
measured by thermogravimetry. The thermal analysis was
conducted under an air stream at a heating rate of 10C/min.
The contents of moieties of the respective antioxidants were
calculated in terms of 2,6-di-t-butyl phenyl (hereinafter
called "BP") moieties, and are presented in Table 1. The
results of the thermal stability tests are also presented in

Table 1.

06 JAN 2004



OzmN MMNAAP NO =z OD 31 0 5 JAN 2004 Synthesis Exanples 5-6

(Synt hesi s of Pol yner-bonded anti oxi dants Nos. 5-6) Pol yner-bonded
anti oxi dants Nos. 5-6 were synthesized in a sinilar manner as in ShiAedlls
Exanpl e 1 except that the 5 carboxyl -congg&i ni ng anti oxi dants shown in Tabl e
3 were used, respectively, in place of 3-(31,5"-di-t--butyl-4"-hydroxy--
phenyl ) propi onic acid. The content of noieties of the antioxidant in each
pol ymer - bonded antioxidant was calculated in terms of BP noieties, and is
presented in Table 3. 10 Table 3 Carboxyl -containing Antioxidants and

Pol ymer - bonded Anti oxi dants Car boxyl - contraisniengPol ynmer - bonded

ant i oxi dant anti oxi dant i

Results of Thermal Stability Tests

Pgiﬁg:g_ Known Known
. . antioxidant antioxidant
antioxidant
No. 1 No. 2
No. 1
Content in
terms of BP 38% 94% T70%
moieties
Decomposition
initiating 317C 193TC 312°C
temperature
Percentage of
weight loss
1007C 1.1% 1.1% 0.2%
200C 2.4% 86.1% 0.4%
300°C 5.60% 89.6% 2.6%

The decomposition initiating temperature of Polymer-
5 bonded antioxidant No. 1 is as high as 317C. Although a small
weight loss is observed, this weight loss is believed to be
attributable to the polymer component. Like Known antioxidant
No. 2, Polymer-bonded antioxidant No. 1 is therefore usable
practically up to 300°C. Known antioxidant No. 1, however,
10 underwent a sudden substantial weight loss due to sublimation
at 193C so that a limitation is imposed on its use conditions.
Synthesis Examples 2-4
(Synthesis of polymer-bonded antioxidants Nos. 2-4)

Polymer-bonded antioxidants Nos. 2-4 were synthesized in



Synthes s exanpl eAnmount Content in Conpound nanmeNo.terns of BP
(part)nmoieties 3-(3" -t-Butyl-5"- 5nethyl-4"-39. ONo. 541@6hydroxypheannAN2mg
propi onic acid 3,5-di-5-Butyl-4- 6hydroxybenzoi c4l. 3No. 640% acid 15
Synt hesi s Exanple 7 (Synthesis of Polyn#t-bonded ultraviol et absorber No.
1) 3-[3" -(2"H Benzotriazol-2"-yl)-4"-hydroxyphenyl)] U6 JAN 2004 32
propionic acid was reacted beforehand with thionyl chloride in a
chl ori ne-cont ai ni ng solvent by a method known per se in the art, whereby
it was converted into its acid chloride. Charged next into a reaction
vessel fitaedimilhramaheemoast én, Sanshiesisr Exampd ea Ir @Xage tc drivehstdie
equi pped with a desiccant-packed trap were 40.0 parts of an ethyl ene-vinyl
al cohol copohyireneefritliyé adanbokicwbabyndns sEnpiroyiedTehl8yAtwese susxdnpl e
2, 500 parts of toluene and 59.0 parts of 3-[3'-(2"H benzotriazol--2"-
yl)--4"-hydegpsygphenslly] piopipdaice adi d¢hehlE0ACHe eniptlaiyreed iinn Syve: Heds above.
The contents were converted into a solution under heat, followed by
heating undeampet 1ux T dorteuwts afidnaidelés.oAfther anthexidaati on whet ure
was allowed to cool down, 200 parts of water

5 respective polymer-bonded antioxidants were calculated in

terms of BP moieties, and are presented in Table 2.



wer e added. The resulting m xture was neutralized with sodium carbonate,
and the m xture so obtained was poured into | PA, 15 whereby the reaction
product was caused to precipitate. The precipitate was col | ected byl JAN 2004
filtration, washed thoroughly with water and | PA and then dried, whereby
82.3 parts of Polyner-bonded ultraviolet absorber No. 1 were obtained. The
product was confirmed based on an infrared absorption 20 spectrum and NMR
data. Its nunber average nol ecul ar weight and weight average nol ecul ar

wei ght as determ ned by GPC were about 37, 000 _and about 150.000,

respectively. The coptent ofl noieties gf the ultraviolet absdrber was found
to be 34% as callculated injternms of 2-[(2'-benzotrj azol -2.\-yl|)-phenol 25
(hereinafter calljed 1BFA") m)igﬂetiesiU Fur ther, #n 33 6 JBN 2004
ultraviolet-visihle absﬁrptiom specgrun1mf a S°|Uti%f obtg&ged by
di ssol ving the prlogu¢t #tva thcentxéﬁioﬁigf 1§B ng/ g n odbchl or omet hane
was measured usingSaiqu r&z Ic qRiff ixant SdBsprpe ong Yere observed at
304 nm and 344 nnlE{especgivel o 5 %yntheais nphch (Sydthesi s of
Pol ymer - bonded it Eayi ofek a% Fber &NG. *© 78cemPard § of cavxlyl ene sol ution
with 28.6 partsgoff?- (8"-[ (2" - chl §r ocla onyLSbropﬁbnyloﬁy)-S"'-dodecyloxy
propyloxy]-2"-g§drq¥)phenyl]- 6-bi§(2'¢g-wﬁ t hyl ghenyl £- 1D
1,3,5-triazi ne Jilssol|ved thef & n weTe pr épar ed bef prehand. In| a reaction
vessel fitted with-al|thernongter, a stikrer and a |reflux condenser, 40
parts of an ethyledg4viinyl al cohol copo] yner of the same kind|as that
enpl oyed in Syﬁ%heiis Bx@nfile 2 was added to 500 parts of xy|ene, and the
copol yner was %5 4sel Yed | n thg xylene. 44. 4 Pafts ofe 3-[3}-(2"H
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benzotriazol -2"-yl)-4'-hydroxyphenyl)]propionic acid chloride obtained in
Synthesis Exanple 7 were then charged into the reaction vessel, followed
by dissolution under heat. The resulting m xture was stirred at 120C for 2
hours under stirring. 20 The xyl ene sol yjion of the carboxylic acid 0§ JAN 200k
chloride of the azine wultraviolet absorber, which had been prepared in the
above, was then added, followed by a reaction at 13000 for 2 hours. After
the reaction m xture was all owed to cool down, 200 parts of IPA and 200
parts of water were added, followed by neutralization 25 with sodi um

car bonat e. Thg t hus- @bt ai ned r’§_>%t ure was poured 0 6 JAN 2004 34 into | PA
wher eby t h& YPERESI S B3¥8I&G® Was’ caused to precipitate. The precipitate
was collected by filtration shed t hor Qqugh wi,t h, wat.er and_ L PA, and
then dried, M%\f%me%s_9%&??@‘8%%%’?‘3%&g%%ﬁ%ada{lfFa§.88|'e SBsorber No.
2 were obtained. 5 _The product, was,confirped based_.on an infrared .
absorpti on spect PhYASE TR IR a{ltﬂrﬂél‘%ﬂ{%%{os@f gﬁéi‘éﬁ‘f%gygfthetsﬁézed rn

ul travi ol et absorber was found to be 22% as calculated in terns of BTA

moi eti es ardd Sdd &% MFRNEDLAT ierfd idfeshy Fxample 1 except that the

hydr oxy- phenyl ) -4, 6-bi s(phenyl )-1, 3,5-triazine (hereinafter 10 calle
"TAZ")5 i eEinsox YTt o Tdi Ty 1A € idvd destta séémtedt 28°18aPcHPARYSER ter ns
of both noieties was 34% Pol yner-bonded wultraviolet absorber No. 2 was

di ssol ved inesgiectiordibt Haheelare @il (3 Tarert 2RuFnl shnt hedr e Exanpl e
7, and its ultraviolet-visible absorption spectrumwas neasured. 15

Si gni f i cantpharsdrmiamisvies 2 diber T8¢ £on2e9 thipfamP i34d afmCt dect i vel y.
Synt hesis Exanple 9 (Synthesis of Pol yner-bonded ultraviol et absorber No.
3) antioxidant in each polymer-bonded antioxidant was calculated

in terms of BP moieties, and is presented in Table 3.

10
Table 3
Carboxyl-containing Antioxidants
and Polymer~bonded Antioxidants
Carboxyl-containing Polymer-bonded
antioxidant antioxidant
Synthesis .
example Amount Content in
Compound name No. terms of BP
(part) moieties
3-(3'~-t-Butyl-5"~
methyl-4"'-
39.0 |[No. 5 41%
> hydroxyphenyl) -
propionic acid
3,5-di~-5-Butyl-4-
6 hydroxybenzoic 41.3 No. 6 40%
acid
15 Synthesis Example 7

(Synthesis of Polymer-bonded ultraviolet absorber No. 1)

3-[3'-(2"H-Benzotriazol-2"-yl)-4'-hydroxyphenyl)]-



A reaction was conducted in a simlar manner as in 20 Synthesis Exanple 8
except that the charged anount of 3 N 700
[ 31- (2" H benzotriazol -2"-yl)-4"-hydroxyphenyl ) Jpropionic acid chloﬂﬁd@ ﬁg@
changed to 26.9 parts. The content of ieties of the ultraviolet absorber
in Polyner-bonded ultraviolet absorber . 3 so obtained was found to be
17% as 25 calculated in terns of BTA noieties and also to be 13%in terns O
6 JAN 2004 35 of TAZ noieties, and accordingly, the total content as
calculated in ternms of both noieties was 30% In an wultraviolet-visible

absorption spectrum sjgnificant bsorpti ons wer %aerv d 299 nm and
342 nm re§58€ﬂP@éFy?CHgAEﬁ?H?8§§F%¢3?Ggrﬁggaﬁ‘Bﬁﬁ}g oA, gcﬁ;8fégfllaroups
was about 26. Synthesis Exanple 10 (Synthesis of Polyner-bonded_liggt
stabi | i zer aNeh1eyipga-goptaénial Fei¥entiPY 2@SGNAM TNy RS TefEr 1Nat8firrer
10 and a reflux condenser, 70.7 parts of an ethylene-acrylic acid
copol yner @wsigiiherabl ot t Fas5EoBYSrtedr boky|iteyaridl ehtoridgz. sfhaeged
di ssol ved in 500 parts of nonochl orobenzene, and by using thionyl
chloride, nextcopodpneeasnsoroessatiefiithed wirth adik et eie: ienShl FaARker
known per se in the art. 46.7 Parts 15 of _
4- hydrsoxy- Bnd, 3, 6eflipentangehyepi parnidbnd wetk 2 hdesichanigepackhd tesnlting
m xture was heated for 5 hours under reflux to react the contents. After
the reacti e X0ulepaass af |aowed hyd eqeolvicgun a120bofacbpodymeat ef tbee
added, followed by neutralization wth sodium carbonate. The m xture so 20
obt ai ned waameowied iast ahbPAemplpredi pnt AypthheiseBramphepZpdbf. pa¥he
precipitate was collected by filtration, washed thoroughly
' of toluene and 59.0 parts of 3-[3'-(2"H-benzotriazol-2"-

yl) -4'-hydroxyphenyl) Jpropionic acid chloride obtained in the

10 above. The contents were converted into a solution under heat,
followed by heating under reflux for 5 hours and a half. After
the reaction mixture was allowed to cool down, 200 parts of water
were added. The resulting mixture was neutralized with sodium
carbonate, and the mixture so obtained was poured into IPA,

15 whereby the reaction product was caused to precipitate. The
precipitate was collected by filtration, washed thoroughly with
water and IPA and then dried, whereby 82.3 parts of
Polymer-bonded ultraviolet absorber No. 1 were obtained.

The product was confirmed based on an infrared absorption

20 spectrum and NMR data. Its number average molecular weight and
weight average molecular weight as determined by GPC were about
37,000 and about 150,000, respectively. The content of
moieties of the ultraviolet absorber was found to be 34% as

calculated in terms of 2-(2"-benzotriazol-2"-yl)-phenol

25 (hereinafter called "BTA") moleties. Further, an



with water and I PA, and then dried, whereby 98.7 parts of Pol yner-bonded
light stabilizer No. 1 were obtained. The product was confirnmed based on
an infrared absorption spectrum 25 and NVR data. The content of nniqyiﬁﬂkgmé
the light stabilizer O 6 JAN 2004 36 ingfol ynmer-bonded |ight stabiliZe )
1 so obtained was found to be 31%as calculated in terns of 2, 2,6, 6-
tetranet hyl pi peridine (hereinafter called "TMP') noieties. Synthesis
Exanple 11 5 (Synthesis of Pol yner-bonded |ight stabilizer No. 2) A
reaction was conducted in a simlar manner as in Synthesis Exanple 10

except tha Qs PN 988 ot 4 t of a solution obtained
hydr oxy- 1, }%?gygggéﬁtgﬁgﬁhylp?%e?i%ihgnﬁggméﬁgﬂbed to 33.9 parts, whereby

91.9 f Pal - d_|i idi : i hed; » Th
o ol PRIV HONRT L L s Y @81y A e

content of €S 0 111 zer ol ymer ght

stabilizerggghéﬁ&%p ?%%%Qgggfﬂﬁ§‘L%&PQSE%PQ? % as . gahcul t{ﬁhf{bgggns of

TMP noi et i ue based on remal ni ng car boxy roups was

about 34. Synthesis Exanples 12-13 15 nt hesi s of Poaly, - i ght
st abi | i zer 8PRELPLIONS wﬁ&ﬁyﬂéF?BHﬁ eﬁtl§§¥fm§?5giP?%e?@’Nﬁ%gpééggﬁé&t'
synthesized in a sim]|ar nggr as in Synthesis Exanple 10 except that the
hydr 0¥yl - cGAP&NFSHS IHXGHP ilizers shown in Table 4 were used,

respectively, in place of 4-hydroxy 20 1,62, 2,6, 6-pentangth ridine. The
contents of nbi¥ttRashs ofhko Y@ﬁf‘%?%ﬁ?@iQi?ga5%8§3ch53?éhg¥nh96r2& of
TWP ol eti es ar@!BPrGesPear;:ttesd oifn aTG}chl%nlle' soo6lu‘]tpj\_|\<|m2|\\{l~r13t7h 28.6 parts of 2-
{4"-[(2""'~chlorocarbonyl-propionyloxy)-3""'-dodecyloxy-
propyloxy]-2"-hydroxyphenyl]-4,6-bis(2',4"'-dimethylphenyl) -
10 1,3,5-triazine dissolved therein were prepared beforehand. 1In
a reaction vessel fitted with a thermometer, a stirrer and a
reflux condenser, 40 parts of an ethylene-vinyl alcohol
copolymer of the same kind as that employed in Synthesis Example
2 was added to 500 parts of xylene, and the copolymer was
15 dissolved in the xylene. 44.4 Parts of 3-[3'-(2"H-
benzotriazol~-2"-yl)-4'-hydroxyphenyl) ]propionic acid
chloride obtained in Synthesis Example 7 were then charged into
the reaction vessel, followed by dissolution under heat. The
resulting mixture was stirred at 120C for 2 hours under stirring.
20 The xylene solution of the carboxylic acid chloride of the azine
ultraviolet absorber, which had been prepared in the above, was
then added, followed by a reaction at 130°C for 2 hours. After
the reaction mixture was allowed to cool down, 200 parts of IPA

and 200 parts of water were added, followed by neutralization

25 with sodium carbonate. The thus-obtained mixture was poured



Tabl e 4 Hydroxyl -containing Light Stabilizers and Polyner-bonded Light
Stabi li zers Hydroxyl -containing |ightPolynmer-bonded |ight
stabilizerstabilizer Synthesis exaaneAnDunthntent i n Conmpound 06 JAN 2004
naneNo. terns of TMP (part)npieties 4- %oxy-2,2,6,6- 12t et ranet hyl - 42. 9No.

332% pi peridi ne 1-Cctyl oxy-4- 13hydroxy-2,2,6,6-77.8No. 425%tetranethyl -

pi peridine 5 Synthesis Exanple 14 (Synthesis of Pol yner-bonded antistatic
agent No. 1) In a reaction vessel fitted with a thernoneter, a stirrer and
a reflux condenser 72 0 parts of an ethylene-acrylic acid copol yner

(wei ght rat| b ctq{é)gégcaegg Vr%cﬁ%t % 720 %Féﬁ\g Cdllps oa{tveed I n

0
250 parts OP nnnoch oro enzene u3|ng |ony
copol yner g%s convert nto an. .aci

hl
the art. z%aﬂel%%e L AR BRs Sgi dL Ak e arpee It @%SG "
nonobutyl et ht t 50/ nb I
about 970) “Ehd 286 5Farte G R SRESLOE kel I G 1 1P Birged.  The
resulting m xture mas heated under reflux. An esterificationi reaction was
al T oved t o PRLYEEEabrASS hdira WWAles absorber NO. 2 were obtained.

5 The product was confirmed based on an infrared
absorption spectrum and NMR data. The content of moieties of
the ultraviclet absorber was found to be 22% as calculated in
terms of BTA moieties and also to be 12% in terms of 2-(2'-
hydroxy-phenyl) -4, 6~bis (phenyl)-1,3,5-triazine (hereinafter

10 called "TAZ") moieties, and accordingly, the total content as
calculated in terms of both moleties was 34%. Polymer-bonded
ultraviolet absorber No. 2 was dissolved in dichloromethane in
a similar manner as in Synthesis Example 7, and its
ultraviolet-visible absorption spectrum was measured.

15 Significant absorptions were observed at 299 nm and 342 nm,
respectively.

Synthesis Example 9
(Synthesis of Polymer-bonded ultraviolet absorber No. 3)
A reaction was conducted in a similar manner as in

20 Synthesis Example 8 except that the charged amount of 3-
[3"-{2"H-benzotriazol-2"-yl)-4'-hydroxyphenyl) |propionic
acid chloride was changed to 26.9 parts. The content of
moieties of the ultraviclet absorber in Polymer-bonded
ultraviolet absorber No. 3 so obtained was found to be 17% as

25 calculated in terms of BTA moieties and also to be 13% in terms



0 6 JAN 2004 38 checking the progress of the reaction by infrared
absorption spectroscopy. After conpletion of the reaction, the reaction

m xture was allowed to cool down. 200 Parts of water were added, f&mLMWdMM
by neutralization with sodi um carbonate.33he m xture 5 so obtai ned was
poured into propyl alcohol to precipitate the reaction product. The
precipitate was collected by filtration, washed thoroughly with water and

| PA, and then dried, whereby 151 parts of Pol yner-bonded antistatic agent
No. 1wer e obtai ned. The product was confirned based on an infrared
absorption 3¢ gpechbyeraed, NWRddalzortiiagignt enle afoudli eldraseraf ddie

et hyl ene gl ycol -propyl ene glycol copolyner (hereinafter called "PEP') was

found to bec%i%l%l‘.%h%' %e%make bbe h( Rthasiss wefs Palsymenrnbended

antistatic agent No. 2) Lblng t hi onyl chloride, 70.0
partSOfanetﬁXk§3%1%§E¥lM%SL@T SRR GMRIG Ul atd iQn i/ . 5,
car boxyl equival ent were converted into an acid chloride in a

simlar manngr ﬁaﬁ%lOgSSMQEQeébge 88P$@:ﬂ{? n#0ahdPBE SRl respectively.

dlethylanlnSeF Wwer € then char ged reacted. After the reaction,

067 pir o O1 EBFYRK ToRRBL ST Eﬁq‘a?{é%a%ék%gﬁ?@‘f%"&gi‘ﬁ*’gbgtgaﬁ*%é‘d‘%}ﬁg

product was onflrned based on an infrared absorption spectrum and NWVR
data. The céfrent of diethylaninoethylene (hereinafter called "DEA")
noi eti es wag % % qg %%?6 39 6 JAN 2064 Exanple 1

ynt e31s xamp

(Synthesis of Polymer-bonded light stabilizer No. 1)
In a reaction vessel fitted with a thermometer, a stirrer
10 and a reflux condenser, 70.7 parts of an ethylene-acrylic acid
copolymer (weight ratio: 74.5/25.5, carboxyl equivalent:
282.6) were dissolved in 500 parts of monochlbrobenzene, and
by using thionyl chloride, the copolymer was converted into an
acid chloride in a manner known per se in the art. 46.7 Parts
15 of 4-hydroxy-1,2,2,6,6-pentamethylpiperidine were then
charged. The resulting mixture was heated for 5 hours under
reflux to react the contents. After the reaction mixture was
allowed to cool down, 200 parts of water were added, followed
by neutralization with sodium carbonate. The mixture so
20 obtained was poured into IPA toprecipitate the reaction product.
The precipitate was collected by filtration, washed thoroughly
with water and IPA, and then dried, whereby 98.7 parts of
Polymer-bonded light stabilizer No. 1 were obtained. The
product was confirmed based on an infrared absorption spectrum

25 and NMR data. The content of moieties of the light stabilizer



(Production of pellets of polyner-bonded functional agents) Through a
mxing roll (roll surface tenperature: 50t), Polyner-bonded anti oxi dant

No. | obtained in Synthesis Exanple 5 1 was kneaded and forned into & JAN 2004
sheet. The sheet was then formed by a pgiletizer into polymer-bonded
antioxidant pellets of about 3 x 3 x 2 mm which contained noieties of the
antioxidant at a concentration of 36%as calculated in terns of BP

noi eties. Likew se, Polyner-bonded anti oxi dants Nos. 2-6, 10

Pol ynmer - bonded ul travi ol et absorbers Nos. 1-3, Polyner-bonded |ight

o beer oodh Pakndr 2BdnfRb VIO UNIEA 1304 S8, L £ A0SR ;M wal Foullll o

had been obtd&i esi’s were tormed I1nto pellets or

sheets. Exanpl %eg g"?‘o _I;&%%;i%uil%r%e%gﬁr%azgeermsba&cr}elsﬁ’c§'rht_ai ni ng

pol ymer - bondé€d Xi ng rd rol | surface

tenperature: 120tC) , = 55.6 .parts of Pal r - bonded anti.oxidant. No. 1

obt ai ned i ntegﬁﬁéﬁ@%?&?ﬁdgnf g & W% ezfg. 4%%%% Jhpreties.

| ow-density 20 pol yethyl ene (specific gravity: 0.918, MFR 12), and a sheet
was forned. SKNR§Sds I&onitlai ni ng the pol yner-bonded antioxi dant was
then obtained in the formof pellets of about

{ t 3 x 3 x.2 Mmby a
pel | etifzer. TheSymshesisa®EnPobEnebunended Lbabbi AtaBieires BP-t ke
anti oxi dant at a concentration of 20% 25 as calculated in terns of BP
noi eties. 05 JAN 22ZFe4q tijdfenase COPSIUAHSA Hdhded 8HH 0% i AR Nb%. 12- 6,
Pol yner - bonded ul travi ol et absorbers Nos. 1-3, Pol yner-bonded Iight
st abi | i zer s SYog-hesis Frrdmediey i} BoRRdd Rt stha iaagentet MNeargad24-which
had been obtained in Synthesis Exanples 2-15,
hydroxy-1,2,2,6, 6-pentamethylpiperidine was changed to 33.9
parts, whereby 91.9 parts of Polymer-bonded light stabilizer
10 No. 2 were obtained. The content of moieties of the light
stabilizer in Polymer-bonded light stabilizer No. 2 so obtained
was found to be 27% as calculated in terms of TMP moieties, and
an acid value based on remaining carboxyl groups was about 34.
Synthesis Examples 12-13
15 (Synthesis of Polymer-bonded light stabilizers Nos. 3-4)
Polymer-bonded light stabilizers Nos. 3-4 were
synthesized in a similar manner as in Synthesis Example 10
except that the hydroxyl-containing light stabilizers shown in
Table 4 were used, respectively, in place of 4-hydroxy-
20 1,2,2,6,6-pentamethylpyridine. The contents of moieties of

the light stabilizers as calculated in terms of TMP moieties

are presented in Table 4.



5 were kneaded with the polyethylene, and sheets were fornmed. Those sheets
were either shred or processed by a pelletizer, whereby they were (g JAN 2004
formul ated into master batches with their corresponding functional agents
contained at a converted concentration3df 20% 10 Exanple 3 (Production of
mast er batches contai ni ng pol yner-bonded antioxidants) In a high-speed

m xer (Henschel m xer), 86.1 parts of |owdensity polyethylene (specific
gravity: 0. 918, MFR 12) and 15 13.9 parts of Pol yner-bonded anti oxi dant
No. 1 obtained in Synthesis Exanple 1 were thoroughly m xed. Through a

twi n- screw extruder, the resulting conpaiie Was kneaded and pelletized at
130 to 150' C, mhereby a master batch containing the polyner-bonded
anti oxi dant was obt ai medrioryEneonsaimrdnRdiGht mfdRidii 35S et s of about 3 x
3 nm The master batchyngops By Ree-pohetlesightt beabnliexirdant at a
concentration of 5% as calculated in terns of BP noieties. Likewise,

Pol ynmer - bénded anti o ant s b | t qﬁgﬁrbers
Nos. 1-3, Polyner-bondg r%%Q?IC%%tQ% bﬁglzggﬁtNﬁw%q%m%{L&ﬁ) @éf]#ér- onded
antistati¢ agents 0 6 JAN 2604 ¢%4_2 which had Seén thalned in
Synt hesi s | BEHRSS 215 Wwere Kneaded WTh The pol yet hyl eng, d the
resul ting|cEnmdgs [were pelletized. They @Y hence §%1§i

master bat ches with |t hefPeerRrasp@Adi ng functionayoagnnﬁ§9ﬁﬁ1 at a
converted |concentratilon of 5% Exanple 4 B dugh a n1<|ngWQﬂth@§ﬂl
surface temrperature—12096
4-Hydroxy-2,2,6,6-
12 tetramethyl- 42.9 No. 3 32%
piperidine

U

1-Octyloxy-4-
hydroxy-2,2,6,06-
tetramethyl-
piperidine

13 77.8 No. 4 25%

5 Synthesis Example 14
(Synthesis of Polymer-bonded antistatic agent No. 1)

In a reaction vessel fitted with a thermometer, a stirrer
and a reflux condenser, 72.0 parts of an ethylene-acrylic acid
copolymer (weight ratio: %0.0/10.0, carboxyl equivalent:

10 720.5) were dissolved in 250 parts of monochlorobenzene, and
by using thionyl chloride, the copolymer was converted into an
acid chloride in a manner known per se in the art. 92.2 Parts
of an ethylene glycol-propylene glycol copolymer monobutyl
ether (weight ratio: 50/50, number average molecular weight:

15 about 970) and 250 parts of methyl iscbutyl ketone were then
charged. The resulting mixture was heated under reflux. An

esterification reaction was allowed to proceed for 5 hours while



t he pol yet hyl ene master batch of Pol yner-bonded antioxi dant No. 1 obtained
in Exanple 2 (content of noieties of the antioxidant: 10 20% as cal cul ated
interns of BP noieties) was added at 0.25% and 1.0% (0.05% and 0. 2%FasAN 2004
calculated in ternms of BP noieties) , pespectively, to |owdensity

pol yet hyl ene (specific gravity: 0.918, MFR 12), and the resulting
conpounds were separately kneaded and fornmed into sheets. For the sake of
conparison, 15 Known antioxidants Nos. 1 and 2 were simlarly added such

that their contents became 0.05% and 0.2% as calculated in ternms of BP

noi et es, %ﬂgckq%grgﬁglb&@%r%@@p@@naﬁe“@é@cti&ﬁ“bgeinﬁﬁ@ﬁé@t@byokﬁEﬁdﬁd and
formed into sheets. To detérmne the thermal stability of the

t hus- obt ai ned J.GWAeRS) | YagReROLURE UL 2OR Shasgis niiddh iBal YERe. beadedon

ant i oxi dan ained therein, said thermal stability being usefu

as indices of LRELL ALl 005 RILMERLLRNT aHd bh¥tstdiehs 0¥ iidald f8ded,

initiating témperatures were neasured by differential thermal analysis

(01) . The ST 3o YNEN SO AR S194005, oAb dalts Nage dugpice.

masurbd atPaoREARPRG ParceoRredoc T PndEr Rt SErbERiRttarTEne

observed orf ST P EPHBES - over ab boFTBUbRdI 7 Sheer Copt ERnhTEERERRlT © °

211 shoot o SRR EHoRGAS oA EEG G 6P R el TR (1Y EFEhBE Lare oot By "

e O Ao ek RS K. PYRe b blnca.
The product was confirmed based on an infrared absorptiocon

10 spectrum and NMR data. The content of moieties of the ethylene
glycol-propylene glycol copolymer (hereinafter called "PEP")
was found to be 55%.

Synthesis Example 15
(Synthesis of Polymer-bonded antistatic agent No. 2)

15 Usingthionylchloride,70.0partscﬁfanethylene—acrylic
acid copolymer (weight ratio: 74.5/25.5, carboxyl equivalent:
282.6) were converted into an acid chloride in a similar manner
as in Synthesis Example 14. 46.7 Parts of diethylaminoethanol
were then charged and reacted. After the reaction,

20 neutralization,filtration,washingandckyingwereconducted,
whereby 98.7 parts of Polymer-bonded antistatic agent No. 2 were
obtained. The product was confirmed based on an infrared
absorption spectrum and NMR data. The content of

diethylaminoethylene (hereinafter called "DEA") moieties was

25 found to be 22%.



antioxidant. Exanple 5 In a simlar manner as in Exanple 4, a |lowdensity
pol yet hyl ene sheet was produced wi th Pol yner-bonded 15 anti oxi dant No. 1
added at 2% (content calculated in terns of BP noieties: 0. 4% . gﬂf

t hus-obtained fil mwas heated at 50C ix, a Geer oven. Based on perc JAN 27604
changes in characteristic absorption by infrared spectroscopy, the
anti oxi dant conponent was conpared in thermal stability with Known
antioxidants Nos. 20 1 and 2 contained in sheets treated |ikew se. The
results are shown in the second section in Table 5. By a conparison of
their nts ining along the passage of tine during the heating as
deternlned BﬁmPL?ngred spectroscopy, Pol yner-bonded antioxi dant No. 1 was

t ob dt d t d d,
whi I o Known diftEoMicdar? ggypgfgggseyfhp%meﬁgh%ga ot b Ao dve

to sublimtion and Known anti oxi dant . was al so found to be st by
about 20%five dBysorEher. mP&W%e‘%Ollndr&%&n&é‘s‘f\ﬁéﬁet%‘g@ﬂ?é&r&n éH
pr oduced bg lu3|ng mast er batches - which contai ned Pol yner-bonded 5

8

ant i oxi danP8lx@sr-bonged anekdetddVieNy -- 1%%%&%&% YL S FAFME Lt i on
or the Iike were observed on the contents of the respective antioxidants.

Exanpbe 6 Wwas Baezdpdrand Sprmad e atshent yellha eheet a'as phppfomedf a

mast er batch of carbon bl ack pignment (pignment content: 30% and 2 parts
(content obymdi peléetarernhdnsnt POrYaGAT LoD IS Shant 1 oxd dedite Medtdd s Pk er ns

of BP noieties) of the polyethylene master batch (content of noieties of
t he anti oxadant:3 20% %< mm, which contained moieties of the antioxidant

at a concentration of 36% as calculated in terms of BP moieties.
Likewise, Polymer-bonded antioxidants Nos. 2-6,
10 Polymer-bonded ultraviolet absorbers Nos. 1-3, Polymer-bonded
light stabilizers Nos. 1-4 and Polymer-bonded antistatic agents
Nos. 1-2, which had been obtained in Synthesis Examples 2-15,
were formed into pellets or sheets.
Example 2
15 {Production of master batches containing polymer-bonded
antioxidants)
Through a mixing roll (roll surface temperature: 120C),
55.6 parts of Polymer-bonded antioxidant No. 1 obtained in
Synthesis Example 1 were kneaded with 44.4 parts of low-density
20 polyethylene (specific gravity: 0.918, MFR: 12), and a sheet
was formed. A master batch containing the polymer-bonded
antioxidant was then obtained in the form of pellets of about
3 x 3 x 2 mm by a pelletizer. The master batch was found to
contain moieties of the antioxidant at a concentration of 20%

25 as calculated in terms of BP mocieties.



calculated in terns of BP noieties) of Polyner-bonded 15 anti oxi dant No. 1,
sai d pol yethyl ene master batch having had been obtained in Exanplenf rﬁ
m xed. The resulting conpound was kneaded for 2 mnutes through a @#NSZUﬁ
roll (roll surface tenperature: 120rC)4&nd then formed by a hot press
(16090, 100 kg/cnR2, 1 m nute), whereby a black filmof about 0.15 nm was
20 obtai ned. Likew se, using Known antioxidants No. 1 and 2, they were
separately added to portions of the |owdensity polyethylene such that
their contents becane 0.4%s calculated in ternms of BP noieties, and the

t hus- obt ai ned cohpkewiésewePelyrasakieadaddansineddanher B8y -blkadk fil ns of
about 0.15 mmwere 25 obtained, respectively. 0 6 JAN 2004 44 The

t hus- obt ai Rellyfie knboadetaal ook wio BOORLIP beGse Nosv el 3, &ivd Yivlegedianfdet t he
antioxidant onto a surface of the polyethylene sheet was investigated
based on t begkxtsarbidfi zesng Rase f-cggnd o Lire rexttcartedbant hat as dcfeapen foggi ng
was 5 conpared with those of the sheets which contai ned Known anti oxi dants
Nos. | and2ynogespezt iwtelgh Harl thenbbeedingdt £s5tSyntines polBratrinyl @ne? shieet
maki ng use of Pol ynmer-bonded antioxidant No. 1 did not show any bl eedi ng
onto he syetacegnedhedpaliyat hykepelgykesty lehiegh anse d hidrasn waints dba et . No.

2, on the 10 other hand, devel oped substantial bleeding of the anti oxi dant

onto the sgpbageshEHtEN@Eret pLisbeCth OBE abNash dtsd e dKoywn  paltlicoxi kant  No.
1 rermai ned unchanged on the surface thereof. This, however, is attributed

to sublimheresl, theyanbirexirdamilatleddQn€can sRNClteHeG At H0X kot
remaining in the sheet. 15 Sheets - which were |ikew se obtai ned by using

the naster cbatchesdohgPelyert sbandedeants edndanhedat 2 ddhverted
concentration of 20%.
10 Example 3
(Production of master batches containing polymer-bonded
antioxidants)
In a high-speed mixer (Henschel mixer), 86.1 parts of
low-density polyethylene (specificgravity: 0.918, MFR: 12) and
15 13.9 parts of Polymer-bonded antioxidant No. 1 obtained in
Synthesis Example 1 were thoroughly mixed. Through a twin-
screw extruder, the resulting compound was kneaded and
pelletized at 130 to 150C, whereby a master batch containing
the polymer-bonded antioxidant was obtained in the form of
20 cylindrical pellets of about 3 x 3 mm. The master batch
contained moieties of the antioxidant at a concentration of 5%
as calculated in terms of BP moieties.
Likewise, Polymer-bonded antioxidants Nos. 2-6,
Polymer-bonded ultraviolet absorbers Nos. 1-3, Polymer-bonded

25 light stabilizers Nos. 1~-4 and Polymer-bonded antistatic agents



respectively - also showed absolutely no bl eeding onto surfaces. O 6 JAN
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Nos. 1-2, which had been obtained in Synthesis Examples 2-15,
were kneaded with the polyethylene, and the resulting compounds
were pelletized. They were hence formulated into master
batches with their corresponding functional agents contained
at a converted concentration of 5%.
Example 4

Through a mixing roll (roll surface temperature: 1207),
the polyethylene master batch of Polymer-bonded antioxidant No.
1 cbtained in Example 2 {content of moieties of the antioxidant:
20% as calculated in terms of BP moieties) was added at 0.25%
and 1.0% (0.05% and 0.2% as calculated in terms of BP moieties),
respectively, to low-density polyethylene (specific gravity:
0.918, MFR: 12}, and the resulting compounds were separately
kneaded and formed into sheets. For the sake of comparison,
Known antioxidants Nos. 1 and 2 were similarly added such that
their contents became 0.05% and 0.2% as calculated in terms of
BP moieties, and the resulting compounds were likewise
separately kneaded and formed into sheets. To determine the
thermal stability of the thus-obtained low-density
polyethylene sheets with Polymer-bonded antioxidant No. 1
contained therein, said thermal stability being useful as
indices of their oxidation-preventing ability, their oxidation
initiating temperatures were measured by differential thermal
analysis (DTA). The sheets - which contained Known

antioxidants Nos. 1 and 2, respectively - were also measured
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likewise. The results of the measurements are shown in the
first section in Table 5. DTA was measured at a heating rate
of 10C/min under an air stream. According to the oxidation
initiating temperatures measured by DTA, improvements were
5 observed on all the sheets over a corresponding sheet obtained
without addition of any antioxidant.
Further, improvements were alsc observed on all sheets
-~ which were produced using the master batches with
Polymer-bonded antioxidants Nos. 2 to 6, respectively - over
10 the corresponding sheet obtained without addition of any
antioxidant.
Example 5
In a similar manner as in Example 4, a low-density
polyethylene sheet was produced with Polymer-~bonded
15 antioxidant No. 1 added at 2% (content calculated in terms of
BP moieties: 0.4%). The thus-obtained film was heated at 50T
in a Geer oven. Based on percent changes in characteristic
absorption by infrared spectroscopy, the antioxidant component
was compared in thermal stability with Known antioxidants Nos.
20 1l and 2 contained in sheets treated likewise. The results are
shown in the second section in Table 5. By a comparisonof their
amounts remaining along the passage of time during the heating
as determined by infrared spectroscopy, Polymer-bonded
antioxidant Neo. 1 was not observed to undergo any changes and

25 its content remained unchanged, while Known antioxidant No. 1
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was not found to remain due to sublimation and Known antioxidant
No. 2 was also found to be lost by about 20% five days later.

Further, no changes were observed on sheets produced by
using master batches - which contained Polymer-bonded
antioxidants Nos. 2 to 6, respectively - and no decreases by
vaporization or the like were observed on the contents of the
respective antioxidants.
Example 6

With 94.7 parts of low-density polyethylene, 3.3 parts
of amaster batch of carbon black pigment (pigment content: 30%)
and 2 parts (content of moieties of the antioxidant: 0.4 part
as calculated in terms of BP moieties) of the polyethylene
master batch (content of moieties of the antioxidant: 20% as
calculated in terms of BP moieties) of Polymer-bonded
antioxidant No. 1, said polyethylene master batch having had
been obtained in Example 2, were mixed. The resulting compound
was kneaded for 2 minutes through a mixing roll (roll surface
temperature: 120%C) and then formed by a hot press (160%C, 100
kg/cm’, 1 minute), whereby a black film of about 0.15 mm was
obtained. Likewise, using Known antioxidants No. 1 and 2, they
were separately added to portions of the low-density
polyethylene such that their contents became 0.4% as calculated
in terms of BP moieties, and the thus-obtained compounds were
kneaded and formed, whereby black films of about 0.15 mm were

obtained, respectively.
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| ow density) polyethylene (specific gravity: 0.920, MFR: 2.1), the bent
pol yet hyl ene master batch containing Polyner-bonded ul traviol et absorben
No. 1 and 5 the polyethylene master batch containing Pol ynmer-bonded
ultraviol et absorbent No. 2, both of said naster batches having had been

obt ai ned i n ExanpTiee 2 hwe+sb sitiest ati 16, Q¥ (eont &atad Bod N Lesddy %ﬁ,en
calculated in t(ranr)ms of BTA noieties: 0. 1% and 0. 5% (total content ‘in

the resin asndabtebding of tReMEnefokAdaandohl oBIAg G‘%‘f%%'ee%f PR
respectively, in mxers. The resulting
polyethylene sheet was investigated based on the extent of
surface fogging. The extent of that surface fogging was
5 compared with those of the sheets which contained Known
antioxidantsNos.].and2,respectively. In the bleeding test,
thepolyethylenesheetmakinguse<3fPolymer—bondedantioxidant
No. 1 did not show any bleeding onto the surface. The
polyethylene sheet which used Known antioxidant No. 2, on the
10 other hand, developed substantial bleeding of the antioxidant
onto the surface. Further, the sheet obtained using Known
antioxidant No. 1 remained unchanged on the surface thereof.
This, however, is attributed to sublimation of the antioxidant
at 60C and hence to no antioxidant remaining in the sheet.
15 Sheets - which were likewise obtained by using the master
batches of Polymer-bonded antioxidants Nos. 2 to o,
respectively - also showed absolutely no bleeding onto

surfaces.



.conmpounds were separately processed thorough a 30-mminflation extruder,
whereby filnms of 50 amin thickness were obtai ned, respectively. For the
sake of conparison, 2-(3'-t-butyl- 06 JAN 2004
5' - net hyl - 2' - hydr oxy- phenyl ) - 2H 5- chl or o- benzotri azol e 15 (content as
calculated in ternms of BTA noieties: 67% hereinafter called "Known

ul travi ol et absorber No. 1") and

bis(2,2,6, 6-tetramnet hyl -4-piperidyl)sebacate (content as calculated in
terms of TMP noi et+es:+—59%heretnafter—ealted—kKnrownt-ght—stabilizer No.

1) were added in combination at 20 0.15% (gontent in the regsin a8 &
calculated in terpsgof BTA nvieties: 0.1% and 0. 15% (contient iy ghe resin
as calculated in|t@rns of TMP noieties: 0./099, respectively, t9 Zhe | ow
density ponethyIén§Tthe resultigg]co ound was kneaded, and :ghe
inflation extrudef,~a filmof 50 g incl&ickness was o 25 —obt ai neq._, 66 JAN 2
4 47 To determ ne{tfesul traviol et cdeteri 67 dtion resi sEih@® |abi liLysaf the
resul tant polyethyl®ri@ ffilms contalning' tthe polymer-bonded ultrévial et
absor bers, respeciigely, a weatherability test was conducted by ans

63C, spray cycle 32 nin/hr) The degrees gf ultraviolet de eri o8aiijon of
the films were geterm ned based on changeslin the percent | ong81F gns of
the filns (pullﬁng-gate: 200 mimn), and were conpared with that of the
fil mwhich usedSKhown u traviolet 10 absorfer No. 1 and Known bight
stabilizer No. | "Sconpi nati on. The measyrenment results ré?ghgwg in
Table 6. A polyethykenel filmadded with nq ultraviolet abspkrper sus
observed to und€rgos 'substantial dgter#bihtion al ong ghe pasgagesof |tine,

wher eas > o &~ o~
= o o~
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Table 5
Polymer-bonded
antioxidant No.
220°C
226°C
233%
100
100
100
No bleeding
No bleeding

Results of Thermal Stability Test on Polyeth
(DTA

0.05% addition
0.2% addition
1 day
5 days
1 day
5 days

Not added

(Relative comparison by infrared

spectroscopy)
Before heat treatment

Improvements in thermal
50%C,

decomposition temperature
oxidation initiating

temperature}

50°C,

607C,
60C,

Content in terms of BP molieties
Remaining ability along the
passage of time during heating
Blooming onto the surface




those added with the ultraviol et absorbers, respectively, all 15 showed
only smal|l changes. Effects of the ultraviol et absorbers were hence [§ JAN 2034
observed. Especially, the filnms with the corresponding pol yner-bonded
ultraviol et absorbers contained therei#underwent an extrenely snal
decrease of approximately 10%in the percentage of retention of strength

at break, thereby 20 denonstrating that the pol yner-bonded ultraviol et
absorbers are excellent in the |ong-term persistency of ultraviolet
deterioration preventing effect. The filmw th the known |ight stabilizer
added furthgampheaddition to the known ultraviolet absorber was reduced by
nore than 20%in strength at break, 25 resulting in inferiority to the

pol yner - bonded utsr pyireliehsOof IAN Kldhedd dbsordesrsityds esichetdiyldémre added
known functional agents has a |ow nolecular weight, it is believed from

addi tional (sgensifder gtheatet bhe20esMbRs of 1 Fxatptep8lydehyl breknavber
functional agents were caused to bl eed or evaporate, resulting 5 in

decreases pBtERe:GOE B8y eb 1A refderidavel epapopest sbsdrdrdentall ynd
conbi ned use of a polyner-bonded |ight stabilizer and/or a polyner-bonded

antiogidanghgdFglﬁetﬁyr@ﬂgﬂﬂyygggiaagdﬁnedﬂ@giﬁﬂﬁgw@wqymggesohae@ossibIe
to provide a filmwth still inproved physical properties. 0 6 JAN 2'u4
ilo U a) $tadhvPhlet-d8sorbent No. 2, both of said master batches having
had been obtained in Example 2, were added at 0.5% {content in
the resin as calculated in terms of BTA moieties: 0.1%) and 0.5%
(total content in the resin as calculated in terms of TAZ and
10 BTA moieties: 0.1%), respectively, in mixers. The resulting
compounds were separately processed thorough a 30-mm inflation
extruder, whereby films of 50 pgm in thickness were obtained,
respectively. For the sake of comparison, 2-(3'-t-butyl-
5'-methyl-2'-hydroxy-phenyl)-2H-5-chloro-benzotriazole
15 (content as calculated in terms of BTA moleties: 67%,
hereinafter called "Known ultraviclet absorber No. 1") and
bis(2,2,6,6-tetramethyl-4-piperidyl)sebacate (content as
calculated in terms of TMP moieties: 59%, hereinafter called
"Known light stabilizer No. 1} were added in combination at
20 0.15% (content in the resin as calculated in terms of BTA
moieties: 0.1%) and 0.15% (content in the resin as calculated
in terms of TMP moieties: 0.09%), respectively, to the low-
density polyethylene. The resulting'compounciwas kneaded, and
by the inflation extruder, a film of 50 um in thickness was

25 obtained.
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To determine the ultraviolet deterioration resisting
ability of the resultant polyethylene films containing the
polymer-bonded ultravioclet absorbers, respectively, a
weatherability test was conducted by an accelerated weathering
tester ("Sunshine Weather-O-Meter", trade mark; 63C, spray
cycle: 12 min/hr). The degrees of ultraviolet deterioration
of the films were determined based on changes in the percent
elongations of the films (pulling rate: 200 mm/min), and were
compared with that of the film which used Known ultraviolet
absorber No. 1 and Known light stabilizer No. 1 in combination.
The measurement results are shown in Table 6. A polyethylene
film added with no ultraviolet absorber was observed to undergo
substantial deterioration along the passage of time, whereas
those added with the ultravioclet absorbers, respectively, all
showed only small changes. Effects of the ultravioclet
absorbers were hence observed. Especially, the films with the
corresponding polymer-bonded ultraviolet absorbers contained
therein underwent an extremely small decrease of approximately
10% in the percentage of retention of strength at break, thereby
demonstrating that the polymer-bonded ultraviolet absorbers
are excellent in the long-term persistency of ultraviolet
detericration preventing effect. The filmwith the known light
stabilizer added further in addition to the known ultravioclet
absorber was reduced by more ti’lan 20% in strength at break,

resulting in inferiority to the polymer-bonded ultraviolet
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absorbers. As each of the added known functional agents has
a low molecular weight, it is believed from additional
consideration of the results of Example 8 that the known
functional agents were caused to bleed or evaporate, resulting
in decreases in the contents of the effective components.
Incidentally, combined use of a polymer-bonded light

stabilizer and/or a polymer-bonded antioxidant with a
polymer-bonded ultraviolet absorber makes it possible to

provide a film with still improved physical properties.
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bat ch having had been obtained in Exanple 2, were m xed such that the
content of the former master batch becane at 3.3% and that of the latter
mast er batch became 0.68% as calculated in terns of BTA noieties. |rmgg JAN 2204
addition, a polyethylene master batch 1y of Pol yner-bonded ul travi ol et
absorber No. 2 was mxed with the |ow density polyethyl ene such that the
total content of the wultraviolet absorber as calculated in terns of TAZ

and BTA noieties becane 0.68% The resulting conpounds were separately
kneaded for 2 mnutes through a mxing roll (roll 15 surface tenperature:
1201) and éhfrg?igr@ed by a hot press (160tC, 100 kg/cnR2, 1 mn), whereby
two types of ack filnms of about 0.15 mmin thickness were obtained with

Pol ynmer - bonded ultrawvi ol et absor ber. a aj .Lheregi
respectively. Lmjé%sle?w Irél%r\l/\%ltuY %e]f&eom% tlega%asg(rggér(ﬁ%g% qpégjs']gp%@'a d8e'd to
the | owdepsity | yet hyl ene such, that the content, of. i he ul | 0l et

absor ber b@@%melg.?%@/o ’ﬁésggfcéfagf:@doi%nctaé%ﬁg bc}facé‘rlglr#)nlleg}tl e@f%rﬁ{ he
resul ti ng conpound knead and . f d, whereb | ack fi of about
0.15 mm i nc?ﬁ%ﬂﬁésﬁﬁ%ésan b?gienga_lyggwﬁ ntehﬁka-sgt%raﬁ?‘?gco‘: iqgrsﬁ’m%@_ use
of the polyner-honded 0.5 JAN 7'41 51 ultraviolet, absorhers were heated in
a GeeP ovenorosdr9tFeavarlesoe S&ﬁ'd’e\ﬁell‘](?'taven %%?@Ys]f%i%ﬁs%%rt hei r
surfaces to determ ne the degrees of bl eeding of th_g ul travi ol et absorbers
onto the stRFaleBaVIAE PaSuPESNvRPE2tBRPat REDFIRLEhose BF S thexsd fFEGh

maki ng use of Known ul traviol et absorber No. 1, and both of the_results

are presentBatithagantent of the FaERet Jors FebiRva He REGHTS a6f St A& #Peedi ng

test, the EOl yet hyl ene sheets - which used the polyner-bonded ,
‘ that ' of £he latter master batch became 0.68% as calculated in

terms of BTAmc?ieties. Inaddition, a polyethylene master batch

10 of Polymer-bonded ultraviolet absorber No. 2 was mixed with the
low density polyethylene such that the total content of the
ultraviolet absorber as calculated in terms of TAZ and BTA
moieties became 0.68%. The resulting compounds were
separately kneaded for 2 minutes through a mixing roll (roll

15 surface temperature: 120C) and then formed by a hot press (1607,
100 kg/cm®, 1 min), whereby two types of black films of about
0.15 mm in thickness were obtained with Polymer-bonded
ultraviolet absorbers Nos. 1 and 2 contained therein,
respectively. Likewise, Known ultraviolet absorber No. 1 was

20 added to the low-density polyethylene such that the content of
the ultraviolet absorber became 0.68% as calculated in terms
of BTP moieties, and the resulting compound was kneaded and
formed, whereby a black film of about 0.15 mm in thickness was
obtained.

25 The thus~-obtained films making use of the polymer-bonded



ul travi ol et absorbers,

respectively - did not develop any 10 bl eedi ng onto
The fil m maki ng use of Known ultraviolet absorber Npp MN i
on the other hand, devel oped substantial bleeding of the ultraviolet
absorber onto its surface. Table 7 15 Résults of Test on Bl eeding onto
Surfaces of Pol yethyl ene Sheets Pol yet hyl enePol yet hyl ene with Pol ynmer-with
Pol yner - Pol yet hyl ene bondedbondedw t h Known

ultravioletultraviol etultraviol et absorber No. labsorber No. 2absorber No.

1 Substantial 60C, 1 dayNo bl eedi ngNo bl eedi ngbl eedi ng 60, 5 daysNo

bl eedi ngNoy bt egdii BaStbshastbak sbheedimg tdipl 8 Gy mastirerohatrol lear at
coloring a conposite material for OU JAN LEA 52 autonotive vehicl es was

prepared agow | laRe W8S hinked o xhariRidtafther f0851Ry ba ehedrpsapyhess bbock
copolynmer, 5 parts of LLD polyethylene, 10 parts of talc, 20 parts of

titani um oxbdgrmig@ Pﬁétoﬁecgeé& rapREEASn g PAHS udk rafaB 10X dBso3bpakt s of
yellow 5 iron oxide, 8 parts of carbon bl ack, 20 parts of polyethyl ene

wax, 5 parbgeafe €@l GidiLar #he rosRattsudfc PRAMATLHMILEHRESe o2tRePartS
of Pol ymer-bonded antistatic agent No. 1 and 1.0 part of a 20%

pol yeghyl e@%a_mgﬁgﬂgaagg of Bl yaeirhanded antied dant N, 11 ¥8EChoth

processed into a geneous conpound 10 1n a high-speed m xer,

through an extpuder. hhe %@gxﬁgggented in Table 7.

their surfaces.

As is understood from the results of the bleeding test,
the polyethylene sheets - which used the polymer-bonded
ultraviolet absorbers, respectively - did not develop any
10 bleeding onto their surfaces. The film making use of Known
ultraviolet absorber No. 1, on the other hand, developed

substantial bleeding of the ultraviolet absorber onto its

surface.
Table 7
15 Results of Test on Bleeding onto Surfaces of Polyethylene Sheets
Polyethylene Polyethylene
with Polymer- | with Polymer- | Polyethylene
bonded bonded with Known
ultraviolet ultraviolet ultraviolet
absorber No. 1 | absorber No. 2 |absorber No. 1
Substantial
60C, 1 day No bleeding No bleeding bleeding
60°C, 5 days No bleeding No bleeding Substantial
bleeding
Example 9

A master batch for coloring a composite material for




was extruded at 180CC, whereby a pellet-like coloring master batch was
obt ai ned. Conpounded next in a tunbler were 100 parts of a conposite UEJANZE4
mat erial for nolded conponents for use in autonotive vehicles, 15 said
conposite material containing a resin cdiponent composed of pol ypropyl ene,
et hyl ene- propyl ene rubber and isotactic pol ypropylene and al so cont ai ni ng
20% of talc, 3 parts of the pignment nmaster batch obtained in the above,
2.2 parts of a 20% polyethylene nmaster batch of Pol ynmer-bonded anti oxi dant
No. 1, 20 3.4 parts of a 20% pol yet hyl ene master batch of Pol yner-bonded

| i ght stabautegeptiue ¥ehamdeB. vasamreghareal csumistledraatdesanidedesul ting
conpound was nol ded at. a nolding tenperature of 220C and a back pressure
of 15 kg/ ch@rbynafitenj.ecdb dramod difng pechy hene blestk giopodyrss ,0bt paned
showed sufficiently good results in 25 physical property tests such as a
tensile test LI pebgenpyleat, 1D fadhk AHALE3 2dnphzod dfipacan stumengide t est,
a tensile elongation test and a flexural nodulus test. Those test pieces

wer e uni f oppipar€ob@rer r angr ieé £ apsettamdrba eida) Bypsat s ffagedLywi n
durability such as occurrence of cracks in an accelerated 5 weathering test

and hgat detghi 8kalkoNs tpdEr s A dWdor @9iasikgnee phesk. olaséeyebal tbas were
| i kewi se obtained by using Polyner-bonded antistatic agent No. 2,

Pol yrer - bogd@d 5 gatiexs dantis iNasstakat, agaPekydemaberdadn sgbbrate,
stabilizers 10 Nos. 2 to 4 in place of Polyner-bonded antistatic agent No.

1, Polynep, 93@&'@%%@ peXARRL R del 8REi BehyMBrafonded | 1GRd 1Staphktzer

No. 1 enployed in the above. These pol yner-bonded” functional agents also
provided mlrdgd ;pROAALS 1@fy 1IdHY W er batch of Polymer-bonded

antioxidant No. 1 were processed into a homogeneous compound
10 in a high-speed mixer, and through an extruder, the compound
was extruded at 1B80C, whereby a pellet-like coloring master

batch was obtained.

Compounded next in a tumbler were 100 parts of a composite

material for molded components for use in automotive vehicles,

15 said composite material containing a resin component composed
of polypropylene, ethylene-propylene rubber and isotactic

polypropylene and also containing 20% of talc, 3 parts of the

pigment master batch obtained in the above, 2.2 parts of a 20%

polyethylene master batch of Polymer-bonded antioxidant No. 1,

20 3.4 parts of a 20% polyethylene master batch of Polymer-bonded

light stabilizer No. 1, and 0.1 part of calcium stearate. The

resulting compound was molded at, a molding temperature of 220C

and a back pressure of 15 kg/cm’ by an injection molding machine.

Test pieces so obtained showed sufficiently good results in

25 physical property tests such as a tensile test, a bending test,



physical properties. 15 Exanple 10 A surface-coating resin fornulation for
steel plates was prepared by m xing and di ssolving 140 parts of a 7004
carboxyl - containing thernosetting acrylic resin (acid val ue as neagﬁﬁg% L
in the formof a varnish: 10, solid cont8nt: 40% solvent: 20 "Sol vesso
#100"/ n- but anol (85:15) m xed solvent) , 50 parts of a

nmet hoxynmet hyl mel am ne resin (solid content: 60% sol vent:

met hanol /i sopropanol /i sobut anol : 50/35/15), 40 parts of a m xed sol vent of
"Sol vesso #100"/ n-butanol (85:15), 6.5 parts of Polymner-bonded ultraviol et
absorber Nan Bzaddi®p8cpast sendtR5t&ot ynercdronded dligghia tsiabitdsaemntoa 2.
The surface-coating 0 6 JAN LJ4 54 resin fornulation was applied to a steel

pl at e whi cilbadrh¢emoduleat et stor Thespr @eert ivdR@fs hustd nohafskwpp! i ed
with an undercoat. After the thus--applied surface-coating resin

formul ati oBolagedr,i athd iwleSeC Wity MR EaWlusd e, Bty 1490958301 /i nut es.
A weat hering test of the thus-forned coating was ‘conducted by a "Sunshi ne

Veat her - O Maiab116kRAade dREY octhf r&fd i shoved gy highspercephagg of
gloss retention for 'a long tinme, so that excellent effect was

denongt r at 6da + B¥3ARlE: ddt hA e A€ WG | ASAURS, enagel, el EB@E@%HZ

m xi ng and dissolvi'ng 100 parts of a thernoplastic acrylic resin soFid
content: 4Q%stol uene/n-butanol: 97/3), 5 parts of copper phthal ocyanine
bl ue pignent, 4.0 parts of Pol yner-bonded wultraviolet absorber No. 2, 2.9
parts of Polymner-bonded Iight 15 stabilizer No. 4, 20.0 parts of tol uene,
10.0 parts of xyMas&er bafohest yveofe n-iduwired elrth nad pay t ssohgpr opyl ene

gl yeol Polymer-bonded antistatic agent No. 2, Polymer-bonded
antioxidants Nos. 2 to 6 and Polymer-bonded light stabilizers
10 Nos. 2 to 4 in place of Polymer-bonded antistatic agent No. 1,
Polymer-bonded antioxidant No. 1 and Polymer-bonded light
stabilizer No. 1 employed in the above. These polymer-bonded
functional agents also provided molded products of improved
physical properties.

15 Example 10

A surface-coating resin formulation for steel plates was
prepared by mixing and dissolving 140 parts of a carboxyl-
containing thermosetting acrylic resin (acid value as measured
in the form of a varnish: 10, solid content: 40%, solvent:

20 "Solvesso #100"/n-butanol (85:15) mixed solvent), 50 parts of
a methoxymethylmelamine resin (solid content: 60%, solvent:
methanol/isopropancl/isobutanol: 50/35/153), 40 parts of a
mixed solvent of "Solvesso ¥100"/n-butanol (85:15), 6.5 parts
of Polymer-bonded ultravioclet absorber No. 3 and 2.0 parts of

25 Polymer-bonded light stabilizer No. 2. The surface-coating



nononet hyl ether acetate. The acrylic |acquer enanel was applied to a

pol ycarbonate plate. The thus-applied acrylic [Iacquer enanel was dffeagyi;m,
air at roomtenperature for 30 20 m nutes and then dried under heat at 120C
for 30 minutes. A polycarbonate plate &dated in a beautiful blue color was
obt ai ned. A weathering test was al so conducted by a "Sunshi ne

Weat her-O Meter" (trade mark) . The pol ycarbonate plate was found to have
very inproved yell ow ng resistance. 25 Exanple 12 55 0 6 JAN T.04 An
ultraviolet curing, urethane-based coating fornulation was prepared by
addi ng 66. Tepant §oofud apdbyewner apdil o£d( bo co-Tmale meaticowhpaolhy batlebednol  of
terephthalic acid-sebacic acid-ethylene glycol-neopentyl glycol, average 5
nol ecul ar weeghed Zo00®he @Ehchipart obfreasmxgdasdl appiief with an

t ol uene/ net hyl ethyl ketone (8:2), 19.2 parts of hydroxypropyl

nmet hacryl atede@cbapar t Adtedi by khius—dippdureat swlfhc: -2 qaring sin

di et hoxyacet ophenone, thoroughly stirring and m xing them and then

causi ng 22f3rpanktioh Wwsepknriens ditsaoayaied add deddictdd d© 1H6C for
ultraviolet curing, urethane-based coating formulation, 0.7 parts of

Pol ymey - bogdediagtiexi dankeNone di dfdcdsty Parts ehusPeoiri bendedd gkt
stabilizer No. 1 were added, followed by stirring and m xing. The

resul ting tenaulctleonyWas "coakad nas Wwedl ndldavicdlatr qure adhesiveras a
pol yester film and the 15 thus-coated fornul ati on was dried. The pol yester

filmso ceakednyAsnheQBRr 8551 N RaNded Al §ea5sWdHe 3PObRE o PQ YBRLET
film to which ultraviolet rays were irradiatéd for 10 seconds by an

ul travi ol et ;kanD stP Gl d:he adhesi veredhe, 2dheshygst sheugd excel | ent
adhesi on and al so superb |ight resistance.

Example 11

10 An acrylic lacquer enamel was prepared by mixing and
dissolving 100 parts of a thermoplastic acrylic resin (solid
content: 40%, toluene/n-butanocl: 97/3), 5 parts of copper
phthalocyanine blue pigment, 4.0 parts of Polymer-bonded
ultraviolet absorber No. 2, 2.9 parts of Polymer-bonded light

15 stabilizer No. 4, 20.0 parts of toluene, 10.0 parts of xylene,
6.0 parts of n-butanol and 2.1 parts of propylene glycol
monomethyl ether acetate. The acrylic lacquer enamel was
applied to a polycarbonate plate. The thus-applied acrylic
lacquer enamel was dried in air at room temperature for 30

20 minutes and then dried under heat at 120C for 30 minutes. A
polycarbonate plate coated in a beautiful blue color was
obtained. A weathering test was also conducted by a "Sunshine
Weather-0O-Meter" (trade mark). The polycarbonate plate was
found to have very improved yellowing resistance.

25 Example 12



20 Exanple 13 A two-pack coating fornmul ati on was obtai ned by conbining 100
parts of polyethyl ene adi pate polyol (average nol ecular weight: 2,000) as
a primary material of a coating conposition for nolded products of[ﬁﬁ N 758
3.~ parts of Polynmer-bonded 25 ultravi ob®t absorber No. 1, 1.7 parts o

Pol ymer - bonded light O 6 JAN 20 6 56 stabilizer No. 1, 20 parts of

wet - process silica (primary particle size: 24 nm , 150 parts of butyl
acetate and 40 parts of xylol and then stirring the resultant m xture. To
the mxture, 1 part of pol yhexarnethyl ene carbodiimde hydrolysis 5

preventive and 28npaft$a®fiocd etS%usdndf,i aredfhame-based coating
hexanmet hyl ene- di i socyanat e-type pol yi socyanate containing biuret bonds

(solvent: ebhylilaeebat @hxybeepazell by waHengdded7 parebt aknaapblepack
coating formul ation. The two-pack coating ormul ati on was applied onto a

nol ded produyst Qb ABSRMdRNRIEGN GAUE Al ABIONG ZaEd PO RERSSUEE Of 4
kg/cn2 to give a dry coating thickness of 40 um The thus- applied coating

formul ati ogevassebarged aﬁ:‘ldﬂe&tH’yltefhé‘Q%lyaédl-QTe%{ <§9y82>1‘“t §§er%@r eby

a coating of excellent rubbery touch T€eling was obtained. le”14 15

20 Part s Ofno@eEﬁrlQQX% g‘&'&t aiNion@ yVicdy lg 7¢hl %Kar@% %'f”)é' mﬁ:EQt %@v%ﬁﬁ%}fmﬂ
1.0 part of Polymer-bonded ultraviolet absorber . and 0.6 part of

Pol yrter - bogdedch gl gébékhfﬁyﬁelsofuty%§°|Y§d2'55{QgQﬁ{B§dgé 3pyorse

sol vent of buty acet I” ‘Ket one-xyl éne (4

Separatel yy.20padded i p%ra'gggfogftBﬁo&@gitgat@a&%%r%%'ughangwarg?%tgarts

of copper pht an ani fle Bl'u e “color 2 to par

.d' met hyl q%“&‘fét%%a%g%%n%ﬁe? EEQrSSERiy g'tj.'lP ;18 and mixing them,

and then causing 22.2 parts of isophorone diisocyanate to react.
10 To the ultraviolet curing, urethane-based coating formulation,
0.7 parts of Polymer-bonded antioxidant No. 1 and 1.7 parts of
Polymer-bonded light stabilizer No. 1 were added, followed by
stirring and mixing. The resulting formulation was coated as
an ultraviolet curing adhesive.on a polyester film, and the
15 thus-coated formulation was dried. The polyester film so
coated was compression~bonded under heat with another polyester
film, to which ultraviolet rays were irradiated for 10 seconds
by an ultraviolet lamp to cure the adhesive. The adhesive
showed excellent adhesion and also superb light resistance.
20 Example 13
A two-pack coating formulation was obtained by combining
100 parts of polyethylene adipate polyol (average molecular
weight: 2,000) as a primary material of a coating composition
for molded products of ABS, 3.4 parts of Polymer-bonded

25 ultraviolet absorber No. 1, 1.7 parts of Polymer-bonded light



a yell ow pol yazo pignment as a yellow color, and 8 parts of carbon bl ack
pi gnrent as a black color. Thethus -prepared m xtures were 25 separatfly
charged in ball mlls, followed by dispersion for 0 6 JAN z::4 57 16 mohl <004
3 Parts of silica were added to and nm xé8 with 97 parts of each

di spersion, to which 2.7 parts of a 75% solution of a

hexanet hyl ene--di i socyanat e-type pol yi socyanate having a biuret bond were
added, followed by m xing. Blue, red, yellow 5 and bl ack i nk conpositions
wer e hence obtained. Using those ink conpositions, patterns were printed
by a gravuseapidilntziemgNopr dcesd gart swrff ace ofracsesi shhrch vipylmahyori de
film Drying of the colorant inks was conducted at roomtenperature, and
agi ng was phemnieorducted 24 ancongmpbriiseapesat ¢l eacdanberanaf 400p36tso
40t. A polyvinyl chloride sheet was obtained with a printed pattern of 4

col ors. Thefpaklhenn askowedrexasld ey weathenabidnt ymi e 6rd ANTE' , tthd8
CLAIMS: 1. A master batch which is used by adding into a resin, which

mast er bat ghxics reht ai ﬁseltbaffbﬂ:@nﬁh@gam@ahyhsaﬁadwgbad@Qﬂnyasrhpaﬂsggsm
functional agent(s) and a 5 polymer(s) at a ratio of 100 parts of said

pol yn‘%r-boa%%fn%%l Rl 2A0PUAS) 4P 0755 L OO pastscrof said pol yner(s),
which is properly selected for said resin and forn1ng in a sheet formor a

pel I et forpesamchal 193l diMesi@faateh gan 5\% o8 &r@é@y@@n@élmﬁg

functional 10 agent at concentration of 5 to y wei ght) as
cal cul at edy;n Aegr BBnAL fypELEARE eéﬁﬁﬂtaé@&ﬂé%@ylé‘ﬁé@'ﬂl) were added

to obtain a two-pack coating formulation. The two-pack coating
formulation was applied onto a molded product of ABS by a spray

10 gun at an atomization pressure of 4 kg/cm® to give a dry coating
thickness of 40 um. The thus-applied coating formulation was
forced to dry with hot air of 80T for 30 minutes, whereby a
coating of excellent rubbery touch feeling was obtained.
Example 14

15 20 Parts of a carboxyl-containing vinyl chloride-vinyl
acetate copolymer, 1.0 part of Polymer-bonded ultraviclet
absorber No. 1 and 0.6 part of Polymer-bonded light stabilizer
were dissolved in 70 parts of a mixed solvent of butyl
acetate-methyl iscbutyl ketone-xylene (43:20:37). Separately

20 added to portions of the thus-obtained solution were 9 parts
of copper phthalocyanine blue pigment as a bhlue color, 10 parts
of dimethyl quinacridone pigment as a red color, 11 parts of
a yellow polyazo pigment as a yellow color, and B parts of carbon
black pigment as a blackcolor. The thus-preparedmixtures were

25 separately charged in ball mills, followed by dispersion for



sai d pol ynmer-bonded functional agent is obtained by the esterification of
the functional agent containing a reactive group(s) with the p°|yn95]AN”"
containing a group(s) 15 reactive with the reactive group(s) of

functional agent, wherein said esterifbtation is a condensation of a
hydroxy group (s) with a carboxyl group(s), a |lower (Cl-C3) alkyl ester
group(s) or an acid halide group(s) of said functional agent and said
polymer in the reaction system 20 not including any other inert polynmner,
said functional agent conprises at |east one functional agent selected
fromthe greupoeossi sti warafs aft saXtiidanvereubhtidadi ebeandahspetdensthl $Pht
stabilizers, infrared absorbers and antistatic agents, and said

pol yner - bopgleds fameldonali sg= radei, e¢enwvRifs 2 e gl iogs a0f 54 her Tuthcdh onal
agent at concentration of 22 to 55 % (by weight) as calculated in terns
of functiopgla ag8HNdDH §1deS-d2isbcPBAhCE-BIbeNpALEOEgEPAnSLal Rukinyghgrein

said 30 polyner(s) is at |east one polyner selected fromthe group

consi sti ng, of r Bl YH £fldi% a@@ile)ﬂet f@i§ow@9|1¥§‘5‘n{ﬁ{rﬁ'xg p@Im\él nyédr%m@w
poly(neth)acrylic resins, and po yur et hanes. V 59

mast ef bat&@daﬁf%ﬁ' DHkQ‘:éﬂnﬁbht%%%@réahgncgowﬁﬁiﬁéh '%é‘u@&ﬁ?ﬂlé@@r of

et hyl ene and vinyl al cohol acrylic acid or a derivative thefeof. 5 4. A
tneadi ng. & ph1S ey poneRa. %‘2%?%2%?“ oo () A g e C 3 S ¥ 30 ng
the process on a surface of a semi-hard vinyl chloride film. Drying
of the colorant inks was conducted at room temperature, and
aging was then conducted in a constant-temperature chamber of
10 30 to 40C. A polyvinyl chloride sheet was obtained with a

printed pattern of 4 colors. The pattern showed excellent

weatherability.



product in a sheet formor a pellet formso that said 10 master batc

contains t

he noieties of the functional agent at concentration of 5

% (by weight) as calculated in terms of functional agent noieties.

process according to Caim4, which co
sai d pol yner-bonded functional agent(s
and formng the product in a sheet formor a pellet formso that said

mast er bat
concentr at
noi eti es.

a kneader.
shredder i
pell etizer

bl endi ng and_kneadi,ng..i s_carried out. by a L Xing.raqll, Banbury_ m,xer,
L Lhibe B e EOP R T M A

kneadi ng

ggrises 15 bl endi ng and kneadi ng

eéhatmst ai ns the noieties of the functional agent(s) at
ion of 5to 2.0 %as calculated in 20 terns of functional
6. A procedsmasdendirafalo Thasm 4 sorus@dilpy 5addiher gintsaad

process accor n
Enés@dngor af opilRgesabdnpeadudinict i csaild sheeit fOr mand aa

Is used for formng said_ product in said pellet form 30 8 A
process f oPCLBFRT hY’ aAtart rélte Corfprddudartswile s albh e bgee breoried and

kneadi ng a ma I tch.in sheet { or Il et fO S
definedginf% 8?%%?%%4 %g%nt(gq 0B 190 ggﬁ?g o %ﬁ%ﬁding,

Caiml with a synthetic resi ), and
pabyherishg wheéchessl progeplodsetlecnker dior saidl ards ot eandr

duct t ai th ' t he f ti | t
01 0. 05 {01007 5 (B SerGREY, - R CEaltubal Lot ol nis of MAnci T oal

agent noi ehi€6er batch contains the moieties of the functional

10
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agent at concentration of 5 to 20 % (by weight) as
calculated in terms of functional agent moieties, wherein
said polymer-bonded functional agent is obtained by the
esterification of the functional agent containing a
reactive group(s) with the polymer containing a group{(s)
reactive with the reactive group(s} of said functional
agent, wherein said esterification is a condensation of a
hyvdroxy group(s) with a carboxyl group(s), a lower (C;-Ci)
alkyl ester group(s) or an acid halide group{s) of said
functicnal agent and said pcelymer in the reaction system
not including any other inert polymer, said functional
agent comprises at least one functional agent selected
from the group consisting of antioxidants, ultraviolet
absorbers, light stabilizers, infrared absorbers and
antistatic agents, and said polymer-bonded functional
agent contains the moieties of the functional agent at
concentration of 22 to 55 % (by weight) as calculated in

terms of functional agent moieties.

2. A master batch according Claim 1, wherein said
polymer (s} 1is at least one polymer selected from the
group consisting cof polyolefins, polyethers, polyesters,
polyvinyl resins, poly (meth)acrylic resins, and

pelyurethanes.,

P dansg:

said polymer(s) and an additive(s)



9: A process for formng an article or product, by wusing synthetic
resin(s), which conprises blending and kneading at |east a master §gtpgh 7n
a sheet formor a 10 pellet formas defined in daim1 and an additive wt
a synthetic resin(s), and blending, kpeading and formng the resulting
product, wherein said article or product contains the noieties of the
functional agent at concentration of 0.05 to 1.07 % (by weight), as 15
calculated in ternms of functional agent noieties. 10. A process according
to daim8 or CCaim9, wherein said blending and kneading is carried out
by a Henshel nPxer,AaMgis§erspeddni aerording Fhabled niwt@reizo sabda

nol di ng ' ' S for ' sai ' o] pr. t | S, a

m Xi ng rgfﬁg,gl%eﬁifgc?%ongng g?%ﬁgﬁa%ﬁnﬁﬁ%%%(t%ﬂgi (3’(r?1Lq1 d?ggo%%%hi ne or
an infl atiog anoytlingamhdhonea @6ritatAmeatheekbefor product obtained by the
method as defined in Caim8 or Claim9. 12. An article or product
accordi5r1g Claim1ll, which is selected froma group consisting of a resin

article or 30 produgtprackskmeard tReSYHRRIHG il RS -2 master batch,
which comprises blending and kneading a polymer-bonded
functional agent(s) and a polymer(s) and forming the

product in a sheet form or a pellet form so that said

10 master batch contains the moieties of the functional

agent at concentration of 5 to 20 % (by weight) as

calculated in terms of functional agent moieties.

5. A process according to Claim 4, which comprises

15 blending and kneading said polymer-bonded functional
agent{s), said polymer (s} and an additive(s) and forming
the product in a sheet form or a pellet form so that said
master batch c¢ontains the moieties of the functiocnal
agent (s) at concentration of 5 teo 20 % as calculated in

20 terms of functional agent moieties.

6. A process according to Claim 4 or Claim 5,
wherein said blending and kneading is carried out by a

mixing roll, a Banbury mixer, or a kneader.

25
7. A preocess according to Claim 4 or Claim 5,
wherein a shredder is used for forming said product in
said sheet form and a pelletizer is used for forming said
product in said pellet form.
30

8. A process for forming an article or product,
which comprises blending and kneading at least a master

batch in a sheet form or a pellet form as defined in
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Claim 1 with a synthetic resin(s}, and blending, kneading
and forming the resulting product, wherein said article
or product contains the moieties of the functional

agent (s) at concentration of 0.05 to 1.07 % (by weight),

as calculated in terms of functional agent moieties.

9. A process for forming an article or product, by
using synthetic resin{(s), which comprises blending and
kneading at least a master batch in a sheet form or a
pellet form as defined in Claim 1 and an additive with a
synthetic resin(s}), and blending, kneading and forming
the resulting product, wherein said article or product
contains the moieties of the functional agent at
concentration of 0.05 te 1.07 % {(by weight), as

calculated in terms of functional agent moieties.

10. A process according to Claim 8 or Claim 9,
wherein said blending and kneading is carried out by a
Henshel mixer, a high speed mixer, or a Tumbler mixer,
and a molding machine is used for forming said article or
product and is a mixing roll, an injection molding
machine, an extrusion molding machine or an inflating

molding machine.

11. An article or product obtained by the method as

defined in Claim 8 or Claim 9.

12. An article or product according Claim 11, which
is selected from a group consisting of a resin article or

product, a film and a synthetic fiber.
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