; €3e9445, 7Fr 7896n9T9DOK DESCRI PTI ON  LOW DUSTI NG CRYSTAL TRANSFORVATI ONS OF
2, 2' - METHYLENEBI S[ 4(1, 1, 3, 3- TETRAMETHYLBUTYL) - 6- BENZOTRI AND
M XTURE THEREOF, METHOD FOR PREPARI NG THEM AND ULTRAVI OL BER

USI NG THEM Techni cal Field [0001] The present invention relat §9,40 a | ow

T

2,2 met hyl enebi s[4-(1, 1, 3, 3-tetranet hyl butyl ) -6-benzotri a
| crystal transformation which is useful for ultraviolet 3 ”‘
t*Gooogzv ent

absorbers and a nethod for prepari I n addition,
invention relates to a | ow dusti ng%‘?@l@ﬂ% _
2,2' -nmet hyl enebis[4-(1,1, 3, 3-tetranet hyl butyl)-6-benzotri azol yl phenol] type

L yoryrel LOWDUNTIRG eRySTANTRANSEORMAHONS B 2 RiteHAyBNEdBR,

crystalli transformation, and a ne repari

the pr eseR? ﬂh%@eﬁﬂBﬁM%ﬂaﬁBW WWEB%EYEQBH%MIQ] ANBIMUGEHIREND UV
i ght absor MMEREGFME 11400 FORPREIRRINE THEMIANG ULTRAORDLET LigrAn!
years, the demand for addltlv?é ééﬁ{h@ﬁ f%ﬁ\[@f t ardants, antioxidants or
WV |ight absorbers has been i B W uent use of pol yner
products such as a variety of plastics, synthetic rubbers, nylon fibers or

resin cofl ticularly, in pronotion of differentiation of polyner
pr oduct s?%%'ﬁﬁéﬂﬁ% t hem hi ghly val ue added, it has becone an inportant

problemto uEO_@Oﬂl!/ !'Iil'ghpresbabinbenﬁom relateseto & lowpdustingtcrystallipel2rer product s
i scor or M FEREGHAN, B3 PRI B Bosrls 8 2Bl ih I BE S Rpdial <
‘qui r edtrangfprraation whicheiswsefulfar U@WM%BQ)Silibt abeorberszant arethod for

Nzot ri paplaf I Mh Hdafi k8, are
genér al : usﬁgggﬁygﬁ%' %g i nt lorﬁg?dﬁb%s%#g?g?ﬁﬂ?@@g{étsﬁgya gpfeidltl%y adding to
a coati némBFlﬁ?ﬁF%% h fgy B?b'ﬁg"&n@-égiff‘ﬂba'ﬁﬁthé!&ym)@ﬁ%ﬁﬂmwRhﬁrtq4ﬂereof

d al | otyped| ctystad tradsforimationfvtiieh & different - ibi
Egomﬁ hiozggihcws. e g | 1 Eni gffi ci.en chmuuf\é)léb%\ﬁ nﬁéﬁélgpé?{crﬁiélgﬁfeazve
probl ens Maut% Hggﬁ‘g'hbﬁxﬂqﬁ%ﬁ% og?orv%rfeﬁ?f'f'g%%'ﬁ'emgﬁf ﬁ&3 %Pégﬁﬁ{gmtpﬁto
ol ynmer esitanixtunes beatating theseocarapeundsoand Udblightmbisbesers heingathe
ISra)(;ual | Yorth b@ﬁagized and sca?tered WhEn t he r12(ipni sﬁled produecrts ?re uggd. In
order to ovgrcorre' t hese problens, inprovenents such as a pol ynerization of
W light absorbers or an -1 addi tion of non-volatile functional groups
t hereto Bamegrbgﬁ@p@ftfarrpt ed, bbutbnone was prf)ven to 3e fully sat ihsfgf:tgry.
| ddi ti on, i ght [ Mer i t at i
2 shape. of HONGEr, ThersehSyear m Avanioar BAgties fugs afBmessariantng. | ow
fl 3dwabi | antjoxidaritear Wlightsawm@rbémmasaméld ineresRirg wﬁmmai ff&glidrit uee dfpelyN&d i n
- . . t hat . . .

D2 - et PSRBT 3 variehiol MeRERC e Jbters dRion asor/esinusratiess

ef f ect i viRgadisulavly| ingtromudttioordfelifferentiatiorasft palgmet pedductssanaimakirig thens highdy t he

D © et Vo115 200BATEES BeBbml &P AR dfobiBntte (¥t OVIBRERbSerbets iondera,
Lai d- opeRfok@st té}.gob’mqrjmgdgcusraggmstldeterloratlon phenomena due to UV light such as
4- (1, 1, prdcksbr alSebibrhtidi tard BieRFBAOA kA hugpng?fm;ﬁ g@gt éb%orrﬁér%‘?égélijw;jéed‘. a
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e el mHEHA RS PEy it Y adaEI4 2 Sdaligl arn el B by SrebBRo &

crude premulsiorocompositionjbereof and iatigwinteit teeadserbran filkersi c A lapgeenuwinbbr af base

5 2735080V b apoR GG it Bre BREDESE T BrERhcl BF UNPRA BorciBh, buy
and for rimvewpmb&meaucb@swubmmnoaimo{atdaaam wheh dhey are kmeagzlenginm reaction
crude pr&&l%%@féiﬁg&@ driefive té&%rﬁ?’t%ﬁs@ﬂ?ﬂf?ﬁobileﬁng'ﬂYagttﬁé)L EaF’eengddI&gg oowder

net hanol . ( wever, these paten u cat1ons do not descr

pr oper t i ialdized and scaftared when theéwasﬂado Ripdyetsarayiseds v Inbardarde ayeregme

sol i d- | itkess @b@ﬁl@ﬁf‘s@ﬁnﬁmv@hms Blich e a'pdIpe@rigaticn 658V light aBsbtbef®br an
crystalline state of the solid-like substances. Further, only the use of
nmet hanol , xyl ene or heptane as solvent for crystallization is described in
exanpl es of the above-nentioned patent publications. [0006] On the other
hand, it is generally known that there-dccurs problens such as dust
scattering, low flowability or concretion on storage when the solid-Iike
substances are handled. In order to solve these probl ens, various

i nvestigations are undertaken on crystalline state of the solid-Ilike
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state they are. It is inportant to obtain such an information for a
tendency in order to heighten the added val ue of products and an

i nprovenent in quality thereof. In addition, as practical nethods for

anal yzi ng substances fromthe view point of crystal, X-ray diffraction

anal ysis and differential scanning calorineter analysis are used in various
fields such as differentiation of crystal states or devel opnent of new
functional materials. [000p

2,2 t bi s(4- 3-.t et th b l.ph I
o apar ocPdRion 8t ARl fissofal GiRuRe heteld bave hesh satotd it aneduds
pr obl emsprovento batfully satisfactoryas In @aldition, ahearUydight albsc&berminm pblynwdrizelie
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whi ch doscattesingafoveflowabilityr ardow shelfisidbility; and theyaard! iequired to be ipproeed m

[ 0008] t he present invention is to provide a | ow dusting
crystal lﬁﬁg@@ﬂ Er‘bbeﬂfe

2, 2" - met hy| 0098 Atis genemlly knowrnthat R\ toethylenebisédrs bil:3, dtelrgmetiadluty)+ ype
| crystag. Hehiﬂﬁfa@b?%ﬁé?@l]%@ﬁécﬂn@’\éﬁwIlg"Iﬁ aﬁ%@fb&?@% plastics, coatings, oil

2,2' -nmet byl enebj 3tetranet hyl butyl)-6-benzotri azol yl phenol | type
Il cryst rgraé}ql ti on whi ch have excel |l ent UV | i ght absorptive power,

exert littl e[omhg el ABtHYd McﬁrépaIatubntofm mémym@bné a-(hanglBe and

excel |l en t|n at, us
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2. 2"« et (AL A BRIV RIRG i RaNTE, bfleth YRREHARY oL Iﬁaé%'engcwd% ype

| cryst aprodughebiainasd upen {reatirg mq/@sultmngaem@h fa@seanith a bmsee$ ﬁafsfcaihze

I ch ex ction a 0. 1- of
L by -8 bepratiazonz ST ARSRG s reActed Sl s AIHATINE A1 ot -oh

anal ytSI Sfdmfalnn% gie 4 Mhrftﬁztmnasé %1:106 rédctibnserade predut obtaified Dpontesting
i nventio rel a

s el @sDlifa Mt S5E 3R & bASe s rrvstalizeddamaoiane. 517 JRRAIST | ¢ ype
| crystaPatemmafdaopemNmnl-mssmsguarmmmohnp(e 1B stramethyileutyll6) , whi ch has

t
o1 recbbARfaR o2 Cinelty Bha gl o Eied 1) oohiHied Myt s @ ect
2, 2" - et gye@waacypmqudqprpdmct and Mtegultmwﬂem@du@ttna pa@@alyzqm&nm] type
| cryst ajhdifiaisif ormation as set forth in the above-nmentioned 1) or 2))

characterized b rystallizin L . .

2, 2" -met hyl em Vie‘ﬂ?fethﬁsga%tmLWPﬁtﬂ'}ﬁ 9o ngkaesgribenowderpronsrtesi n

t hle pr esemea@fsca@ém@ floWaBility of stabilfty ohistoragpasfisoli-likbsubstamess obtaleed i on
at es

8,7 2% by thmethod disclosgdhersin. s cystaling sfate o dhe SeTd-Ise FYPHIABRSS ] ¢ ype
X f cr ySEI EUrtheamebhemwwf roethiamot; xykene! orthepiam@ aswsolvent f@fdryeste:hzaﬁzms
r e
el et b i ainles ot i dbyetnel 6ASH RafEi bOBdarinel o 2 (1)
peak but a hEQQDGJn Qo threther hapddit is g%mrabah kaﬂwnybatsthm acesrs rEoklgmsat i on
and that gf,&, Q%h@b?&ﬁteﬁn@oﬂcﬁv howabliity dicaticrétidn 6h stdtageMiietthel gBiiatikeon

relates to a m xture

2, 2' et h§vkstapres ate handieds. Inerdgrin A9ivedhg3s PERIRMS oYaTiotsdnyesigatigns are
conpri si Uﬁd@rt@kéfﬁbﬁbmhné Ethté of the solid-like substances. For example, Japanese

L anst or RRITEFagrpah as. e BTl AP i Br2BBoLidclBss etk Sy oo (2 1

0.1 ) of diffetenceBinthulk 4p8¢ifid Gravity, partitle sinel distrifution aruhvflewabilityagf pbivideradn i on

I t h ; i
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2,2 met hyl enebi s[4-(1, 1, 3, 3-tetranet hyl butyl)-6-benzotri azol yl phenol ]
conprising the -4
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crystalline

2,2' -nmethyl enebis[4-(1,1, 3, 3-tetranet hyl butyl)-6-benzotriazol yl phenol] type
| crystal transformation as set forth in the above-nentioned 1 ) or 2), and
the 2,2' net hyl enebi s[4-(1, 1, 3, 3-tetranet hyl butyl)-6-benzotriazol yl phenol ]
type Il crystal transformation as set forth in the above-nentioned 4) in an
anmount of 1 % by weight or nore based on the anount of the type | crystal
transformation. [0015] 7) A seventh aspect of the present invention rel ates
to a metho or prepar.ing the . . . .

22" ot ke ety " flis AMpoASntor ohaln SHOR AT INforsation, or A taDBRYMLAGIERT 4 y pe
| |h cryst héightemtiiecadded value of pedduots ahd ian itrpeovdment imenialityntheredf, In
character

5 2 et AR ot Praceafmethods for analyzinasibstances o 10 View PO RERYRIRha: a

t enper at Krraydiffragtiah analysiscandadiffecentlal sgamniog seldrignéter agaly{srecate]use)i imn
el ghth aghfsis fliabREch =R ifMbrenlifSH bPErysei 8lefss bPadvaBbRRft bPheR'TGRETSHY

the m xtu
2,2 netmﬁﬂywﬁbrs[4 (1,1, 3,3-tetranet hyl butyl)-6benzotri azol yl phenol] as

set forth InF}ebr durjabeye l&REIIsI41, 08 %traﬁ’iéth%\ﬁh@'l)'—@-ﬁ@n?dtn@%&lp’rﬁano

2,2'-nmethyl e enzotri azol enol ] at a

Cenper at Blepased pyéheﬁmowar@?ﬂ%ﬁtar@a”ﬁtﬁ.%@r ok Hnd BRNART AN SSISGS PFOPETSA !

aspect Ofrvoi‘l@bllity%‘ﬂehtasl svatterihg or paridl @iglgloma‘até/of thehpowadsraduritig handling
ine

h t {
o 2 et s g eidlod IR 65 e ArksBRaBiiton 8ng fresing: TBYSIRERSITALY pe
bgrl ﬁ]St ?brdwdmsbhd wuhlgmdefk;vafir:htymmch d?es het a%ﬁenteadvelrseilpm:kablbtymn I2) _
. o e present invention relates to an enul sion
conposrtﬁ%ﬂéwﬁgg*@Fgfr2%% by contgrnrng the crystalline
2, 2' - net hyl e[R008][ 4The objest af therptasentyinyention)is do peovide ailow slugtipa erystalling pe
| cryst a? % frﬂéﬁ».g rfmiét[@m 353 S%tr%ﬁfettﬁylbtﬂg J@béﬁﬁtﬂaiﬂ?ﬂbheﬁ@r tybe) | @ystal -

00 atr il b i n 22 i om e En
2, 2" - et lﬂétréiﬁém%/ﬂilﬁylg-s Her&oﬁrézalylpﬁm&ylybatlwcr)/s@r tranzmmaﬂmwimhha@é] type

| crystal tr n as.set forth In e- nent i qned

the. ot SXERETE S, I dfpoliinEthowe), brettitle s uigREm T HoriEatdn)ardiashef’
12) A t walahtle arspextellznt imeodability ot use,card causeditte dast; metholls forgjreparmg
absor ber j

2,2 -met ﬁﬁ‘%@%ﬁgf)ﬂﬁ(ﬁ rﬁr&gﬁg?rc? b{ayr'r@ﬁ ﬂt“h%set C?Tpgu%desngn?rl alz% te} oétr)reoF] type
I crystarlsmgt’alase@onmmmdsas set forth in the above-nenti oned 4) [ 0021]
13) A thirteenth aspect of the present invention relates to an emul sion

corrposr tion characterized by containing the
2, 2' - net Bisdasweg A!m(qnt!P“S 3tetranet hyl butyl)-6-benzotri azol yl phenol] type

Il cr ystal t emor ifipst a%iae&?bf thergresent inventidnhelztbo teanewidusting 4) -

QP?%H%\{%? our ent@}yﬁeﬁs}lgy. c%ﬁttg rﬁﬁﬁ@%wh@yﬁ rgbenzotﬁé%lﬁﬁhgﬁoﬁltype

e e ot syt
emul s%/onabgkdg@?%t%%%ﬂgg?ﬁ?@f%ﬁqq%g)aboverrenti oned 13). [0023] 15) A

fifteenth aspect of the present invention relates to a UV |ight absorber

(

2, 2" - met hyl enebi s[A
set forth in the D
the present inventi®
containing the m xture of
2,2' -met hyl enebi s[4- (1, 1, 3, 3ret ranet Ay butyl)-6-benzotriazolylphenol] as
set forth in the above-negt|li oned 5) or [ 0025] 17) A seventeenth aspect
of the present invention pekates to a_pdblyner material characterized by
containing the m xture of

2,2' -nethyl enebi s[4-(1, 1, 3, 3tetranet hyl butyl)-6-benzotriazol yl phenol] as
set fort I ] i A as
set. | o i sFARGHaEGh paaRd b PiciBh Afalg ReEE ) 07 o0TBES! 1

2,2 -net hyl enebi s[4-(1, 1, 3, 3-tetranet hyl butyl)-6benzotri azol yl phenol ]
prepared by a known nmethod is in a formof fine powder, and causes probl ens
in workability and working environnment s3eh as scattering of dust during
handl i ng.

r dret Pyl butAd enzot ri azol yl phenol] as
! u 16) A sixteenth aspect of

ccccc




[0027] As a result of several investigations, the present inventors found
that 2,2'-nethyl enebis[4-(1,1, 3, 3-tetranethyl butyl)-6-benzotriazol yl phenol ]
type | crystal transformation prepared by the nethod according to the
present invention has an excellent UV |light absorptive power, exert little
sublimation or volatilization, are easy to handl e and excellent in

wor kability at use, and cause little dust, and consequently reached a

resol ution of the problens [0028] In addition, the present inventors found

LSt SU0E58, O D55 oSk ey ot 30dSianth PLue et

pr epar ed by a[OMﬂi\AnZ)rAtsleodnd)aspect of the present invention relates to the crystalline

2,2 net (o henz azo enoI type
| cr ystaI ran rn%trltsﬂa(tc %W%@gbﬁ'égﬁﬁ r'?"rﬁ@ﬂb?ﬂﬂlh !‘f@o

state of teapsfarmadiosiassetiforth in tﬂmbom&iehhvmdaﬂr) iwhieh bas aadmmpa(;tromdég(ee

| i ght ab%?@??rleéé'lnpﬁé\kdi&‘vj\tkﬁf an excellent UV Iight absorptive power when

they are used in a ere an enul sion conposition therefromis
adsor bed on 4001Her3) Adirdaspecieéthe present invention eefatesttoamethachterpr obl ens.

[0029] | rqemrgaihe St J,9- mbwra@ébuﬂaqneralset%trfaﬁretgyrg g conpound -6

dependi n tion condi'ti on_sel ccur. an ot arise in all
compoun d @%P@?@enq?lém%beasw ﬁ'ﬁr@f%ﬂ‘aélﬁﬁ aesetforth futhe-akouermentioned on
are a spe1<) Ioi' 29, ¢h=paetetiyed by crystallizing 2 2'-methy|eneb|s[4 (11,3 3-tetramethy|butyl)

2, 2" -met Letranet Ayl 1) - 6- benzot | |
addi t.rrgnW‘t’%’%ﬁ'i@ﬁ@f’&ﬂ?ﬁi@&?ﬂfﬁ?&% #ﬂé Z:rystglnzgn;: ;lglosyorP enoff. I
QZ - et hy| eff@®12][ 4)IA fortiBaspect afthé preseny invehtion relates taz)2y | phenol ] until

h f
Qo30] P hLBreBRt Eﬂé’%%?&?%@éﬁﬁ@é‘%v'z St Aok ool fad entel ot Ton
anal ysi s tiansformatiea (thisicatstal iransformation is herelnafter referred to also as “type I

2,2 -nmet ra;yygtéqqmr;ﬁfgn-,ﬁéﬂo}-,")’soﬁo},ﬁg aaﬁq?t hyl butyl) - 6benzotri azol yl phenol ] type
| crystal transformation and type crystal transformation in order to

make the characteristics of these crystals clearer. As a result, it was
found that the | ow dustl ng tgpe | crystal transformation’ of the present

i nvention has dlf n ks 8t difffra ngles (28t 0.1 ) of 7.1,
8.6, 14.3) 16.1 on the other hand the type
| 1 crystal trans ¥ on he dnt WAV ion is anor phogs and does

not exhibit a di stl nct di ffrfction pgak but a halo (see,’ Fig ) 1 0031]
Herei nafter, the present ingention wi be explained in detail. [0032]
First of all, the present_invehtors™ obflained crystalline 2,2

crystal transformation causing little dust by crystallizing a reaction
product of 4-(1,1, 3, 3tetramet hyl butyl)-6-benzotriazol yl phenol of formula

( 2) di alchggagmnined ‘hcthavdr@@dwdeewt & ditinet difffadtivn peRSIURGEhAID i Powdier

Taé/ncbgfaér?'ﬁh apa‘iy gﬁ% Z‘ltq gﬁ‘e’@ﬁﬂﬂ“ﬂﬂt%ﬂ%thﬁbﬁrﬁrﬁ?mh&@i yl phenol ] type
| cr yst aI t r f0GT33r nsa)tAtﬁrfthdspecmfdhecpresd\tmgvérmohhela@@tcemmme@dzm‘ocedur e

o resurt Motfilch@oRAREES t%%{‘@*i’%’gbgg}mr' BhdpRiralherbifdanpnsgza o
subst anchWVlﬁnab'gb‘bm & r3yStetrametityibutyly-6henzetigzolydphenoiptype d caystal
di ffract 'tr%ﬂsﬁi?ﬂ’laﬁ bits dﬁfraZtrJn ?igksﬁat &ﬁra%tlon%\?éles (%@ 410.1 rﬁ 7320 in

t he powder Xar %ﬁcﬁ thln an rac‘tr on
pattern &6% Hé % u6§t1an&%~)1 ang {@d&wdﬁ'&ﬁf %ﬁﬁr@ﬁ@npﬁﬂzaj\ﬁﬁ W'%

rzregsure? réc?ian@rgrmﬂpml 2dﬁ‘@|tlﬂ?er§§blé e(hC'lr %sit-wtﬂamaebhnﬁ te-ofl

ne eneonl s etr u [ Z0 eno pe
R NG F NN R AR TR IR LA SRRV
powder t d¥in anansourtfili®% by weigtst drano bdreﬁd rbﬂneh@amsum bi the tppewierysta‘:ls a

conpacti anging from28 to 35 on the average which is |ower than
t hat ran&gﬁgﬁﬁ&éﬁph’s to 48 in the conventional fine powder produced from

t he sane conf@it#d] §) Asixtiyaspéctod tihe présent invention relates tohemixture of 2,2he
wd h haR;
Ponder t ItiyiShEQisld.eyT Y Sretametyibtty B Ectiazo eI Aholing §RE °° 11

flowability of powder, and it is said that the | ower the neasured val ue of
a powder is, the higher the flowability thereof is, and that powders having
a conpaction degree of 40 or nore have -&r undesirable flowability. Fromthe
fact, it is clear that the crystalline 2,2 -nethyl enebis[4-(1,1,

3, 3-tetramet hyl butyl ) -6benzotri azol yl phenol] type |I crystal transformation
of the present invention has nore flowability than

2 2 nethylenebrs[4 (1 1, 3 3 tetranethylbutyl) 6 benzotrrazolylphenol]



[ 0036] The ketone solvents used in the crystallization of the | ow dusting
2,2"' methyl enebi s[4-(1, 1, 3,3-tetranet hyl butyl ) -6-benzotri azol yl phenol] type
| crystal transformation of the present invention include acetone, nethyl
et hyl ketone, nethyl isobutyl ketone and the |ike, and they nmay be used

al one or as a m xed solvent. Further, the solvents may be used as a m xed
sol vent with al cohols such as nethanol, isopropyl alcohol, n-butanol,

cycl ohaxanol ) ethyl ene glycol or propylene glycol, water, ethers such as

di oxane, dibutyl ether, ethyli soar%l et her or ethyl phenyl_ ether;
hydr oc ar@ystallinech2methylenelis4-(. b 3tet@msibylbatHbepeotsiagalylnhenod tyee e

ethyl benZ@YﬁB| frHASRmationt YSRRE forftr IAB HbovBIR¥ARSHRA P op2)CBRAd the Ry2'ene,

p, xyl ene, t-butyl benzene, 1-buty]|-4-npethyl benzene, h—gbqu-Z-mathé benzene,
02 3t rnathignehistadd ol 3.3 iramethylbuivrrbRpEniEiazalylphenoliyes AStAL ene or
1, 2, 4, StipARSIORAANON S 8NRIItHGATRE apbié-Meertiohedad ik ahydmeGet 6Tt 194 By wéigiit or

propi onate; organi c halides, such as carbqgn tetrachloride, chlorobenzene or
o- di chl dPBbeeﬁﬁg?ng"ﬁ ?FH{%%GE&&? ﬁipﬁa LARRIOIRYPL s di et hy! f or mani de,
di met hyl acet[@on 8, 7yW selentie aspéctiof ithapresent irdremtibh yélapey tocd ibthed fdrhey can

or cosur 1o aiag e 2 in@nIRrgRLBLET pTebtn VAR L ERECIERT B RHR R @

speci fi ciapeyl ¢ryatal rapstonmationias sedferthin theaabaveemgntiongd 4), gharaatgrized by

>be e ; .
l:gndﬂgtn gﬁgg@yeér’gIe'n}%crqweg?%%g?i-gkp'ggéﬁﬂ}ﬁ%tﬂ?buy,-e b{érigtr?etsz? 2:' t raﬂ?c?r mat i on
of the pleawaraturawiiObda of mere; and gopling and sofi B@J‘Q-I crystal transformation
i“ be prepa‘rogqg Z_B?ﬁéigﬁtw\ééﬁédtioﬂﬂé??@ééht iVeARoH felftes to a method for

2' met hyl enebi 11, -tetraneth | ).- 6-benzotriazol yl phenol ]
obt ai nedP§paEng 'W@l@ﬁ%@r'nﬂ?@ylﬁ‘ﬂ & Eiﬂé'gmme@wﬂ}'%fransf ormati on
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of the present invention can be added to a resin and so forth alone to
exert an effective UV |ight absorptive power thereby nmaking possible to

pr event i orati | uality, or can be also used in conbination with
antioxid ﬁt@%’le mp ﬁ %‘fﬁgl lizers that are known in the prior art, or can

be nixed wi tj00RRpr dd-t)AOﬁourteeﬁMQs gt bflthe pregent iNgeATG idlatedd i PEIPInRY
agents of ot lchiRcté sty (T.g'ﬁtamrfﬁ'g He'2 2 Omrgﬁﬁ%églg[f& H%‘:? ing the Tow

dusti ng

2,2 rret higtramethylputy()i6-bedzGtriazolylphenbl]itype il rysiableavsformation a$ Bbefoethlint ype

Rt c%@;@éﬁéﬁﬂ%%”‘f RethEfsmbislor fbBitbh 38 KL rCPe baker

accor di ngentione@ 18).esent i nvention can prepared by enul sifying the | ow
dust
> et L JOOBEL, ]5) £ ftepnth aspect of fue prosant invention selates tg 8 U liaht, 1 ¢ ype
| cryst a®P% ﬁ’s?'@ﬁrﬁﬁﬁ”éﬁd&y Qcﬂﬁ'nlr\g tbﬁy’@txﬁ‘!retqf ar%fmeﬂwiar@bjs[dm 11h'&3m xture
gf tlt)éggltlbtmméthwbgg\ aeftgggzgtfﬁbggmmpﬁéﬁn ot])é%esétlfoﬁﬁ }ffiéﬂr;é'eanl% HRhh Egpgﬁéscla ?F\
agent s W %/hvrphg"'ﬁ 6551A sixtegpth ﬁ%O%P?BTﬁJP@SPm Hﬁeﬁﬂ‘éﬂ e §ﬁ9§rt§|aﬂfm§ as a
bm)ﬁenl aumpositiow chaiatterized by contairdrg the mixtiier ¢f<242'-mtl‘iy&@ﬁe’m§[a (Cla’ﬂ3t3°-‘ used
t he i tati an r oscopi C

i | dew S‘ggjéﬁ%y'gg@%gBgﬁﬁﬁ'ag‘gmpﬁ%%&gaﬁti% tf%'ﬁ? ,rb&\eoadqd(lg-mpp e%gg zer s
or t hF li ke [0825pe 1) Acsbventaenth adpect ofdhe presantimvention. re[atés! fola Golyenert e

e i e nventi on
ore o qppiert! Enfadtenzol tieaiaitind i ity 2 9°RetonhiBlii a1 e,
sodi um |t&trametbylh@wl)s@:beawnaz@lulnmmaﬂ@@cgﬁt forgmircthe ahaveementioned 5) or 6)
di - 2et h%ﬂlﬁé)émﬁl@ﬁin%’ﬂrﬁ;%élﬁ@rv% IsBffdtth |ﬁ%é%’%%§ﬁéﬁtﬁﬁeﬂnﬁé) such as

al kyl trimet G | de or érle nol am ne nonost'earate formate;

hl o
anmphot eri ¢ %PF 'rﬁg}gw DAYy neRisitnd dpd §rf§tr§meé'h\dbwd|') -G-oni ¢
S:JI’ f a?:t ausemzosmmphamlyptdmmbygl mwh n ﬁ“ifﬁ?'?ﬁﬁ?ﬁ%ﬁ%@* HRY 2|y| ene
co .
Tonool ey AERaoBEnts {3l A58 Waikito BhYuBhFRRTsGoh e Regtediy afiditone or

in a m>xdwing baredlisgt . [ 00473 The hygroscop| c agent which can be m xed into

ol udes. 1 or0B2TP o Rs's by lorael e %@"Qﬁﬁf} 3. the bIKelt ARERors ORI W |, .o
[0048] T&he' -mqtf@ée«n@blalgﬂ nﬁ tﬂttamﬁth&lbuti\dh thenzpiriegolyinhenolidyped cristal - 11
conposi ttkéﬁkf@fmé’ﬁdﬂﬁ@pai’@d By lueé nidthéd acesraf o thewaéérﬂnnwﬂgidﬁ%% A"

I d hl f
QT Vi PekTeatvAah absopiive bower. exarCitis SUBIPBLPR PONOBHIERIOREre SRk
of the phamieandexesliertinworkatsiity aftqrsﬁeaﬁmzebatsﬁ unrﬁcmms?wa&w@;q@nhwfme
resin, oun S such as 2-e exanol or pol ypropyl ene
gl ycoI rfagé%$af%§8®h9?8?ﬂggm@?/mﬁch can be mied into the grru?/gl oP\y
corrpo|5| tion [gozapl W;:&Ih;nmhej;;érﬁ%?hEMDSWdlthaﬁbmc?ﬁgﬂmg? 5
exanp! e rﬂeﬁm &ﬁf@ rcﬁgﬁ} R @Y' nébis { Pulyteifafie pheno
2, 6- di uf pnepisiti, £.3 3 etrametiy byl
2, 6- d: tgnzongﬂlylnheeéqj meplamhwa knoven geéwu@p&a-methwenaws[ﬂwéhau3 3-
-(a ”ettatfb Hnggﬁqyglé bép@otﬁhﬂagbﬁbﬁapi\@e | 8rK§Ta‘I‘F]rQ @%ﬁﬁbn%&bﬂmﬁaﬁﬁ@')

6-tricycloh heno I non
" di - trgpge%pyqeqtl%@ ﬁgm aptagat @plld causmg Ilttle dust and have an inherent

- dl Megilit "a(é U\l hﬁbbs(érbéﬂfiﬁﬁartibuiaf' an @ksdNeht UV light absorptlve jpower when

g%ﬁ afe g%@g ﬁ%%@é&ﬁ%‘égﬁ 5@&#&% gompOSItlonC!here?]om IS adsor 01;1 a
- d| odibedr and ovndeduehtipeeaghguha nedolutontefitheqirpbleémsinet hyl - 6- et hyl phenol ,

i “ver  IBOAP T dfherel RagRS 0 BhIoet o o5t GG Romeound

-di -tert-anyl hydroqui none, 2, 6di phenyl -4-oct adecyl oxyphenol

-di -tert-butyl hydroqui none, 2,5-di-tert-butyl-4 hydroxyani sol e,
-di-tert-butyl -4-hydroxyani sol e, -6-

-di -tert-butyl -4hydr oxyphenyl st ear at e,

(3,5-di-tert-butyl -4-hydroxyphenyl) adlpate and a m xture thereof;

, 4- bi soctyl nercapt 0-6-(3,5-di-tert-butyl -4-hydroxyanilino)-1,3,5- trlazine)
octylnercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyaniIino)-1,3,5-triazine,

wU‘IU‘ICDU'ICDCD-h-F-F-hCD-b

JI\)I\)Q‘OOOOI\JNI\)I\)I\)NI\)I\)I\)NI\)



-13 (1,1, 3, 3-tetranet hyl butyl)-6-benzotriazol yl phenolj which is a novel
type I | crystal transformation prepared irt Exanple 3 according to the
present invention; Fig. 3 shows a DSC chart for the novel type Il crystal
transformation prepared in Exanple 3 according to the present invention;
Fig. 4 shows an X-ray diffraction pattern for the conmpound prepared in
Conparative Exanple 2 according to a conventional process; Fig. 5 shows a
DSC chart for the conpound prepared in Conparative Exanple 2 according to a
conventi gnal groces diffraction pattern for the
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tetramethylbutyl)-6-benzotriazolylphenol of formula (2), dialkylamine, formaldehyde
and a base in the presence of ketone.
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[0033] Next, the crystalline 2,2’-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-
benzotriazolylphenol] type | crystal transformation obtained according to the above-
mentioned procedure was subjected to powder X-ray diffraction analysis with Cu-Ka
radiation. As a result, it was found that the type | crystal transformation is a
substance with a good crystaliizability and diffraction peaks at diffraction angles (26 +
0.1°) of 7.1°, 8.6°, 14.3°, 16.1°, 18.1° and 23.0° in the powder X-ray diffraction analysis
(Fig. 1 is a powder X-ray diffraction pattern of the substance).



sanple to be neasured. [0055] Powder test was conducted w th Hosokawa

M cron Powder Tester TYPE-E and a 100 cc cylinder container with a dianeter
of 5 cmwas used for determ nation of an apparent specific gravity. [0056]

The neasurenent of | oose apparent specific gravity was conducted by gently
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[0064] As clear fromthe results shown in Table 1, the | ow dusting

2,2" met hyl enebi s[4-(1, 1, 3, 3-tetranet hyl butyl) - 6- benzotrlazolylphenol] type

| crystal transformation according to the present invention shows excellent
stabilization effect (that is, prolongation of tine to deterioration).
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and react ed K%“*Q]t dnhe megsumgnents 1 H0%ftype barystal itransformatlon shows an
endothermic peak at around 200°C due to melting and 100% type I crystal

. transformation shows an exothermic peak at around 130°C (due to transition from type

I to type 1) and an endothermic peak at around 200°C (due to melting of type | after
the transition). Therefore, the mixing proportion of type Il and type | based on the
DSC measurements is determined by using a calibration curve prepared from
calorimetric ratio of the exothermic peak of type Il and the endothermic peak of type |
which are measured with respective pure crystal transformation.

[0041] That is, the present invention can provide an amorphous type Il crystal
transformation which do not exhibit a distinct diffraction peak but a halo in powder X-
ray diffraction with Cu-Ka radiation, and a mixture of type Il and type |, in both a solid
form with little dust by melting 2,2’-methylenebis[4-(1,1,3,3-tetramethyibutyl)-6-
benzotriazolylphenol] or the 2,2'-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-
benzotriazolylphenol] type | crystal transformation of the present invention with no



Then, 3.1 kg of 28% sodi um net hyl ate solution in nmethanol was added and
reacted under nitrogen gas at tenperature of 145 to 150C for 10 hours. The
reaction solution was washed with water, and crystallized by cooling the
xyl ene layer to 10C. The resulting crystal was filtered to obtain 56.8 kg
(yield 88% of

2,2' -nethyl enebi s[4(1, 1, 3, 3-tetranet hyl butyl)-6-benzotriazol yl phenol] as
white solid in a shape of fine povvder (cau5| ng dust). Powder X-ray

diff t I th Ki di at
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II crystal t { 0T 46}
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om EXABl oD LAy K ARBRIAG P8 Vtrilothifledfednd pae endot her m o
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t enper atRﬂ‘)éblEY'eEEOP@W"@IMQWG%OBQ'&&Y{@QL(P@lmtttadlane resies, etbylebeai n
crystal prﬁpﬂeﬁé%@o%érhaém (eFRUhA% rﬁ&‘édéfhﬂé eﬁ%;fllgém&n )i on
anal ysis far, the stal I ned t?lnd rglgt e resulti

Cu- Ka ré’lﬁrﬁﬂ%ﬂ)qcﬁ% T, AENY, 'E%rﬁté"q’ hERAING Aﬁ)sﬁpw nitfile-f r act i on
peaks atbulladl’ene@tyreneaeshe%ABS% pol?ethyben@fte?e%thalﬁteﬁ(PE-ﬂ §olybﬁty1ene 18.1

cal or | mipfEpATAe, bRvCehprite (BE) TG ABS Biby FC PR, it prlhebybBaiettsr (ype

Il was 6esias(pglyphenylengsulfidetrgpins| methadrilateriesimey polyapideiresinsf diajiyle |

crysta f ul ting
fl ake m‘**@%%e‘)fe%w %"'Cﬁﬁg SPRE geRirsiidholyBler oP Wi Bl b S B
Exanpl e Use msem{ymerma erialjwith mllengwgaﬂtanaghm or automobile related parts, OA
2,2'-nme t ol] type
[ oryst SRS, Slebtiohic pats {RsBABId Sprlianty) machiB i, BaluigRbIe:

2,2 -nmet hyl enebi s[4-(1, 1, 3, 3-tetranet hyl butyl ) -6-benzotriazol yl phenol ]
obtai ned in a simlar manner as Conparative Exanple 2 was nelted at a
tenperature of 195 to 200C and cool ed -t1®-10C with a fl aker to obtain
crystal in a shape of flake (causing no dust). Powder X-ray diffraction
anal ysis for the crystal obtained by grinding the resulting flake with
Cu-Ka radiation indicated that it was type | having -19 di stinct
dlffractlon peaks at dlffractlon angl es (28 t 0 1 ) of 7.1, 8.6, 14.3,
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[ 0076 Eval uation sanple A was prepared by di pping a polyester fabric dyed
wi th Kayal on Pol yester Yell ow BRL-S200 (trade nane, manufactured by N ppon
Kayaku Co., Ltd.), Kayal on Pol yester Navy Bl ue EX-SF200 (trade nane,
manuf act ured by N ppon Kayaku Co., Ltd.) and Kayal on Pol yester Light
Scarl et GS200 (trade nane, manufactured by N ppon Kayaku Co., Ltd.) in
emul si on conposition A prepared in Fornulation Exanple 1, washing with
water and drying. Simlarly, evaluation sanples B, C and D were prepared by

using e ns, B, res ectively, .i ace of enul sion

conposi t IS apg He gopee an ®l oration [0077]
lg TedlicHt a8 ﬂhﬁ;@ﬁg@i@m 5 Ga 5hq'the Bk s

Eval uation s S e k §[>43(r1p1 to an
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nore t hecélﬁ%belalscﬁ uséd i EorabRatibA witheantiiddarits of light sthbilizdi8’h4Eard Endiifin
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duct obt ai ' . 34 |l d | e 44C100% t
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ext r uder cam bfép’h é&'by@ﬁulsffﬂﬁﬁﬁ‘ié‘ldw Buétin gﬁ@cn?élﬁy(lgggll)lgﬁfmﬁ, 04 25 Mmto

formpel into a

shape of t b thWEUFVi)Qé i%ﬁ&@%ﬁeyﬁ{wﬁ type hﬁWéfa 1meformm§5@r|tymﬂcqryﬁab
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sheet prepa are 1)
as |i ghte@U!ﬁb’VlﬁngQefﬁ%ﬂm@lUt aay hmlfatlomami) hygroseapic @gents: mildgw-psacting i zer

as s howna?éhtgl thlfgaﬁl'}{b b?‘%tﬁ aéﬁib)&dbﬁm@ gl??\t @tét{gl(i)z%f% gggheom{]é ﬁrgpfﬁgi){lﬂ 29f a

sheet copn alcwé tabilizer.
pattern B aqalt tc BANMSE- by addi ng the conpound prepared in

@”ﬁﬁr atn' O e “‘%?“S'W'"Eﬁﬁﬁ“é“?@”a%@%%”gﬁ%éi) (%8
| | Xni.nl | | l

gnﬁlnveg I aiga %lonﬁ)sq*acrtaf@ fucﬁﬁg s?gs‘ﬁn\ﬁltﬁq{ﬁ %ﬁ@dmﬂ%%n stics
of the cmﬂf&b@,rsbdmmﬂauwﬂether@uﬁuﬁer sbdiven dadeqyl beAz¢ri® 6atfongte dr di@cor ding to

neci X

Sunshi neoth§fRy P S6GaM sultddiighal BaRomB AHEERDLENE bE SHUAREIT 50C and
| ower i ngammqwmlquryier ehijiethasolamine rgpe@st@aratwf@nmatenemmtermmafa;zﬂantshe
tensile é@ﬁa@@éd.taﬁmauwmraprapubﬁméegﬁaw&\ Rhicsurtactintsduchl | ve hum di 1y

of 50 t 5% and a test r-at ension strength was

det er i nRlyatbyleng giycal éauufea@qlmmmt@ep@lwethvé&g glyepllaurie peiddiester.ensi on
st rengt *‘pdlg@fy@mﬂéne Stearhtd, @l@lﬁﬂén@bly%oﬁ#iﬁ?ﬂo%l y'lrﬁiherWrg]IWe‘i'ﬁ\haﬁlflc acianpl e

gmmr i Z@&npﬁsteétﬂrgj t@e?tcgnr]age alone or in arm x?urgiﬂel)eof The Tesults are
[0047] The hygroscopic agent which can be mixed into the emulsion
composition or polymer material of the present invention includes for example
propylene glycol, ethylene glycol, d-sorbitol or urea.
[0048] The mildew-proofing agent which can be mixed into the emulsion
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Table 3 (Unit: kgf) Light stabilizer04008001200hr. hrs. hrs. hrs. Exanpl e
34.694.513.953. 77100% a || Conparati ve Exanple (100% type

| 4. 354. 103. 212. 23accordi n to conventi onal rocessNone4.652.411. 800 [0081] As
clear fromthe results shown in Table 3,

2,2 -nmethyl enebi s[4(1, 1, 3,3-tetranet hyl butyl)-6-benzotriazol yl phenol] type
| | crystal transformation according to the present invention shows nore
excel lent stabilization effect (that is, prolongation of tinme to

deterioration)..than the type |.crystal transforpatjon according to the
convent i @‘5@80%#'@'8 & ?F’Wég?te@?ﬂg Rygaantipyemtjon includes for example p-

2, 2' - met hydrexy bengdic (atid oBcidlotodcetamidey | but vyl ]2 6benzotri azgl yl phenol } type
| crystal tr r i .on. . transformgt.i 0 and a crysta

tr angf or mat i on %?xﬁ’%e%gﬁ%ﬂf@ ?ééliﬁ(@'ﬂ%l}ﬁgn Pe ’EPS%'%W%P%H"&PHm ion in an
armount  08oNPYsItion wE pghimer material bithedpresentiavemtinminclubies fer éxgmple cryst al

t ransf or ' ' : r : ' tr | '

catse |1 ST SUEH S sl e foRRe f ora e pplaf Sonh RS BLEA TR 2 5 i HyeR or
envi r onnelypropytene @ly@eIvs 1. A I ow dusting crystalline

P e SO ek AP ST GO0 S

di f f r act PY¥MeE Materal of; the piesens invangoadneludes fay example 2/6-di-terebatyl-44. 3,

16.1 , 1r&elhylmrehcﬁ,32-ﬁbl't-bll,lfwm@-ﬂir?(eﬂh?hphéhf)f, 56 Hi-Ritt-BOF-A BthyIBhERol O 858i-

02 R By (BT LG Fo-drkbui fseiptybeael 46 FEsERPeBEol | (ype

!cr yst anethylptesnol 24 a-onethyicyclohegyl)-4,Gdimethlphehol; B,Gidbcfadé@;?mﬁt i on

jotiled ety di 2 4/6krRY¥RAEx)IBREnor>2, 6 BhY nidthyBRERY b¥lai-t3-buty-

2, 2" - net4rynethexyrapthyiphenok 24-simathyl-6y(1bmethyl-uhdesazibyl)i pheriol;| A atimithyl-y pe

| crys { 2-(1 LrRBRHYRAGRICaT- AP SR B B rrbliBteinbréds, 2,4-GiB2fyRfiloRdth s Rt

2,2 - rretWV@%@BPE RdA-dioclylthimnethykfizvethyiphenpl, 2a-gisshdthionethyl-6ratbylphenoln

t he pr es®Bcdidodedithitiethyi4-nonylphenol and a mixture thereof: 2,6-di-tert-butyl-4-

2,2' - met h& eneb Sé4|;ré]ﬁ'é"'t3é’ 35t eHYamat 'r{lnbeUtzyé-)dE-tGérttzgnz rr azoil yl henf)l ] type

11 cryst BPMPYREPRPIAS-AHteRrbytyinydroauingne, 2,5-di-tert-agylysrequinores 2.6-  hat

does notdiphanyli4-oetadiesylorgphetidlf2,8ddiiten-butydhydrotuinohe| 2,5.di-tefvsigyl-4-23
hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-
hydroxyphenylstearate, bis(3,5-di-tert-butyl-4-hydroxyphenyl) adipate and a mixture
thereof; 2,4-bisoctylmercapto-6-(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-triazine, 2-
octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyanilino)-1,3,5-triazine, 2-
octylmercapto-4,6-bis(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,3,5-triazine, 2,4,6-

. tris(3,5-di-tert-butyl-4-hydroxyphenoxy)-1,2,3-triazine, 1,3,5-tris(3,5-di-tert-butyl-4-
hydroxybenzyl) isocyanurate, 1,3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)
isocyanurate, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxyphenylethyl)-1,3,5-triazine, 1,3,5-
tris(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)-hexahydro-1,3,5-triazine, 1,3,5-
tris(3,5-dicyclohexyl-4-hydroxybenzyl) isocyanurate or the like and 2,2’-methylene
bis(6-tert-butyl-4-methylphenol), 2,2’ -methylene bis(6-tert-butyl-4-ethylphenol), 2,2'-
ethylidene bis(4,6-di-tert-butylphenol), 2,2'-ethylidene bis(6-tert-butyi-4-
isobutylphenol), 4,4'-methylene bis (2,6-di-tert-butylphenol), 4,4'-methylene bis (6-
tert-butyl-2-methylphenol), 1,1-bis(5-tert-butyl-4-hydroxy-2-methylphenyl) butane,
ethylene glycol bis[3,3'-bis(3'-tert-butyl-4'-hydroxyphenyl) butyrate] or the like, and
1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenzyl)-2,4,6-trimethylbenzene, 1,4-bis(3,5-di-tert-
butyl-4-hydroxybenzyl)-2,3,5,6-tetramethylbenzene, 2,4,6-tris(3,5-di-tert-butyl-4-
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X-ray diffraction analysis with Cu-Ka radiation and that is anorphous. 5. A

m xture of 2,2'-nethylenebis[4-(1,1,3,3-tetranethyl butyl)-6

benzotri azol yl phenol] conpri sing

2,2 -nmet hyl enebi s[4-(1, 1, 3, 3-tetranet hyl butyl)-6benzotri azol yl phenol] type

| crystal transformation which exhibits diffraction peaks at diffraction

angles (28t 0.1 ) of 7.1, 8.6, 14.3, 16.1 , 18.1 and 23.0 in powder Xray

diffraction analysis with Cu-Ka radiation, and the

2,2 -nmet nebis[4-(1, 1,3 3te ranethylbutyl) 6- benzotri azol yl phenol ] type

I crystﬁyér&gt}%ﬁ%’ﬁrﬁﬁ% E@Foliﬁ ng to claim4 in an anmount of 1 % by

wei ght or er[O@SH!tSé‘d\eOI mtﬁlmwmlh %érgbtélnitﬁﬁeﬂ nmbxtﬁé@hm |§naﬁ%foﬁiﬂ&ﬁtidw 6.
etra

benzot 11 oBRysh eBfialoriBg Presaiitinyeritp Jociinear example behzotriazoles such
2,2 rreta§'2 ydr[oxy(Simetbylphenylamenmthb-om 2-(8- PedidettsbayiR-Hydoxpphényly pe

3 S”ﬁéi’E‘;’?é‘ﬁQﬁ“ RS0 S R T oM 2 B ) ¢ ype
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|1 crystamyl-2'aimgd gb%mmhm bQZI[Baﬁeﬁﬂ-Huté DR RERY -57- by mel ting
yl

s DA oo Ao (5

ﬁ@°n§ S‘AP $fod for
bgpan nlg;ydrbleyﬂﬂnhetrmxg# 4-octoxy-, 4-decyloxy-, 4- dodecyloxy- 4-benzy on?/ 42'4'-
p

O Tl S Y R e it

2,2 - et zsm@ngpar alicylatessuch aadderybutviphenylasatioylate, phenyl sdliclatebl at a
t enper at éﬁtzl pAkn glgtég‘?é%rcﬁﬂﬁs SO éﬁﬂlb@?\‘ioiﬂlekgwlﬁdlngls(@ terfbtA)Ibdri¥i

absorber ¢ arac erlz cont ai ni ng
2, 2' met hiRSEFRinelL on (41d'1te§ @Jtvlﬁheaweﬂeﬁwomlybe;nmmh a9 3di-fli-fenthety]-4¢ y pe
| cryst ahy drbxggﬁwér&roavé bpnemevynarwdmncm m-h afox%ben%ate a€hylatBs 80&h 50N

t a| nin fystalline
2. 2 mot HEAUHEEYRRa i TPTEN bac URa A ISHoBl GoPYaNS-bBriBhensaeiathenol | type
| cryst atinamates suctpas arethgiepcaibamethory ailnmalha@é of metAyl dAcpamo-pErnhetA-pL i al

ety erl) Zﬁ*x%ﬁ%@s SRR Slaaf b2 S totamettybtsminaion) setasste:

crystal bis@ndBh-tattarnethyb4pipenidyl) succiraten bis(r;2,2,66-pemtaraetiyb-4qiperidyl)
COoNposi tééU%\c%?é: ;HI%(H ”&tflﬁxf % E‘Gl%ﬁra}r?ethﬁ Aiddrih s2BARLESS BEAr2Stés! zed by

containing th

(1,1, 3, @Q@amwﬂs&ﬂm aem&»quaml@@msypb lasrfbft-dioghydoxyoxanijide a2,2-

tr ap; 1‘: ?;c?\'létzhd%VoWnﬂid@g 2(20. d“ldéﬂllﬁk% 5 3Hi-té bRBHO XA 1P AHHbA &Y loxy-5,5'-
E‘ netfwﬁﬁﬂoéﬁ%gﬁ'e'hgq n%e&%!t% Sthyieyanilids, N.Nsbisi3dimethyaminopremd) | type
Il crystesanilidens 24etidxycf-tert-batyli2hgtHoxyokanilidet tridfineé snoh \ee, 4 Bafrie(2-al

o5 - et EReA e BB A5 tinaing Red rgrons-asuprrRheI K ki34 y pe

Il crystaimethylpsényl)¥hi3, triariner2H 2 4-diydrogyphehytr4,6+is @mdimethyptwepgh t 1 on
accor ! f 318 izl 2l bist2:nytrdsy-4- OBy B RNERG-63{24 ety fetbr Y- £.88.21 1 no

the m xturé
triazine, 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis(2,4- -dimethylphenyl)-1,3,5-triazine.

Brief Description of Drawings

[0052] Fig. 1 shows an X-ray diffraction pattern for the low dusting crystalline
2,2’-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazolylphenol] type | crystal
transformation prepared in Example 1 according to the present invention;

Fig. 2 shows an X-ray diffraction pattern for the amorphous 2,2’-methylenebis[4-
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met hyl enebi s[ 4- (1, 1, 3, 3-tetranet hyl butyl)-6-benzotri azol yl phenol] according
to claim5 or 6. 16. An enul sion conposition characterized by containing
the m xture of

2, 2' net hyl enebi s[4-(1, 1, 3, 3-tetramet hyl butyl)-6-benzotriazol yl phenol ]
according to claim5 or 6. 17. A polyner material characterized by
containing the m xture of

2,2 nethylenebls[4 (1,1, 3,3-tetranet hyl butyl)-6-benzotri azol yl phenol ]
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[0055] Powder test was conducted with Hosokawa Micron Powder Tester
TYPE-E and a 100 cc cylinder container with a diameter of 5 cm was used for
determination of an apparent specific gravity.

[0056] The measurement of loose apparent specific gravity was conducted by
gently filling the container to an overflowing point with the powder, weighing the
powder after leveling off any extra powder above the container surface, and
determining the loose specific gravity by dividing the weight (g) of the powder by 100.

[0057] The measurement of dense apparent specific gravity was conducted by
filling the container with the powder in a similar manner as in the loose apparent

. specific gravity, tapping 180 times, then weighing the powder after leveling off any
extra powder above the container surface, and determining the dense apparent
specific gravity by dividing the weight (g) of the powder by 100. In addition,
compaction degree was calculated according to the equation below:

Compaction degree = 100 (P — A)/P
wherein A is a loose apparent specific gravity and P is a dense apparent specific
gravity.

Example 1: Preparation of low dusting 2,2'-methylenebis[4-(1,1,3,3-tetramethylbutyl)-
6-benzotriazolylphenol] type | crystal transformation

[0058] To a container with a stirrer, 634 g of 4-(1,1,3,3-tetramethylbutyl)-6-
benzotriazolyl phenol, 52 g of paraformaldehyde, 110 g of diethylamine and 600 ml of
xylene were charged, and reacted at a temperature of 95 to 100°C for 24 hours.
Then, 31 g of 28% sodium methylate solution in methanol was added and reacted at a

‘ temperature of 145 to 150°C for 10 hours. Upon completion of the reaction, the
reaction solution was washed with water, 100 ml of methyl isobutyl ketone was added
to the xylene layer and crystallized. The resulting crystal was filtered to obtain 594.0
g (yield 92%) of 2,2’-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazolylphenol]
as white crystal (causing no dust) with a melting point of 199 to 200°C. The resulting
compound had a mass of 659 (calculated value 658.9) in mass spectrometry. In
addition, powder X-ray diffraction analysis with Cu-Ka radiation indicated that the
resulting crystal was a crystal material having distinct diffraction peaks at diffraction
angles (20 £ 0.1°) of 7.1°, 8.6°, 14.3°, 16.1°, 18.1° and 23.0° as shown in Fig. 1.

[0059] Further, the compaction degree of the resulting crystal was 30 in powder
test.

Comparative Example 1: Preparation of 2,2'-methylenebis[4-(1,1,3,3-
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f @3BBBBBBD_={0060] Gl tphtainer-withnh Bfifew B82&) 69 4-(1,108B-téf4inethyibutyl)-6-
benzotriazolyl phenol, 52 g of paraformaldehyde, 110 g of diethylamine and 600 m of
Xylene were charged, and reacted at a temperature of 95 to 100°C for 24 hours.
Then, 31 g of 28% sodium methylate solution in methanol was added and reacted at a
temperature of 145 to 150°C for 10 hours. Upon completion of the reaction, the
reaction solution was washed with water, xylene was distilled off and crystallized from
methanol to obtain 581.1 g (yield 90%) of 2,2’ -methylenebis[4-(1,1,3,3-
tetramethylbutyl)-6-benzotriazolylphenol] as white crystal (causing dust) with a melting
point of 199 to 200°C. The resulting compound had a mass of 659 (calculated value
. 658.9) in mass spectrometry. In addition, the compaction degree of the resulting
crystal was 48 in powder test, and suggested that the powder had a low flowability.
Example 2: Light stabilization effect for polymer material
[0061] 100 parts by weight of polyethylene powder or polypropylene powder
was thoroughly mixed in a mixer with 0.05, 0.2 or 0.5 part by weight of the compound
prepared in Example 1 (dusts were not discharged upon mixing) and the mixture was
thereafter subjected to melt extrusion through an extruder with a cylinder temperature
of 200°C and a diameter of 25 mm to form pellets. The pellets were subjected to
compression molding into a shape of sheet at 210°C to form test pieces having a
thickness of 0.25 mm. Dumbbell specimens for tensile test were punched out of the
test pieces. Specimens without light stabilizers for comparative examples were
prepared in a similar manner as above and subjected to measurement.
[0062] These specimens were irradiated in WEL-75XS-HS-BEC type Xenon
. Sunshine Long-Life Weather-O-Meter manufactured by Suga Test Instrument Co., Ltd.
at a black panel temperature of 80°C and lowering in tensile strength of each
specimen with time was compared. The tensile test was conducted at a temperature
of 23 £ 2°C, a relative humidity of 50 + 5% and a test rate of 50 + 5.0 mm/min. with
DSS-5000 type tension tester manufactured by Shimadzu Corporation. Tension
strength was determined according to the equation below:
Ts=S/T-W
wherein  Ts = tension strength (kgf/mm?),
T = thickness of a sample (mm),
W = width of a sample (mm), and
S = maximum strength of a sample (kgf).
[0063] The resuits are summarized in Table 1.
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Y (that is, prolongation of time to deterioration).
Table 1
(Unit: kgf)
Amount of
Resin light stabilizer | 200 400 600 800 1000 1200
added hrs. hrs. hrs. hrs. hrs. hrs.
(% by weight)
. None 3.14 212 0 - - -
Polypropylene | 0.05 4.04 3.13 2.99 - - -
0.2 4.24 3.94 3.89 - - -
0.5 4.46 4.35 4.14 - - -
None 2.41 225 2.24 2.10 1.89 0
Polyethylene | 0.05 3.36 3.26 3.14 3.07 3.03 2.84
0.2 3.94 3.76 3.54 3.48 3.42 3.22
0.5 4.46 4.26 412 3.92 3.80 3.72

Il.  Preparation and evaluation of low dusting 2,2'-methylenebis[4-(1,1,3,3-
tetramethylbutyl)-6-benzotriazolylphenol] type Il crystal transformation and mixture of
type | crystal transformation and type Il crystal transformation

Condition and method for measurement

[0065] A mixing proportion of type Il and type | was determined based on DSC
measurements by using a calibration curve prepared from calorimetric ratio of the

. exothermic peak of type Il and the endothermic peak of type | which were measured
with respective pure crystal transformation.

[0066] The DSC measurements were conducted with TA Instrument Type 2920
DSC under the condition of a sample amount of 1.3 mg, atmosphere in the oven of
nitrogen flow with 50 ml/min., and a heating rate at 10.0°C/min.

[0067] In a similar manner as the above-mentioned |, powder X-ray diffraction
analysis with Cu-Ka radiation was conducted with TFD-18kw manufactured by Mac
Science Co., Ltd. under the condition of anti-cathode Cu-Ka (1.5405A), 40 kV-50 mA
and a scanning rate at 2.000°/min. In addition, a diffraction angle (20) in powder X-
ray diffraction analysis for the same crystal form is identical with an error of about
+0.1°, and therefore clearly indicates a difference in crystal transformation. The
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[0068] UV light absorbers were evaluated by subjecting a sample prepared by
treating a dyed polyester fabric with a UV light absorber (an emulsion composition) to
an exposure test for 300 hours and determining discoloration or fading of the sample.
[0069] In the exposure test, Table Sun TS-1 manufactured by Suga Test
Instrument Co., Ltd. was used.
Comparative Example 2: Preparation of 2,2'-methylenebis[4-(1,1,3,3-
tetramethylbutyl)-6-benzotriazolylphenol] according to conventional process
[0070] To a container with a stirrer, 63.4 kg of 4-(1,1,3,3-tetramethylbutyl)-6-
. benzotriazolyl phenol, 5.2 kg of paraformaldehyde, 11.0 kg of diethylamine and 60 L of
Xylene were charged, and reacted at a temperature of 95 to 100°C for 24 hours.
Then, 3.1 kg of 28% sodium methylate solution in methanol was added and reacted
under nitrogen gas at temperature of 145 to 150°C for 10 hours. The reaction
solution was washed with water, and crystallized by cooling the xylene layer to 10°C.
The resulting crystal was filtered to obtain 56.8 kg (yield 88%) of 2,2'-methylenebis[4-
(1,1,3,3-tetramethylbutyl)-6-benzotriazolylphenol] as white solid in a shape of fine
powder (causing dust). Powder X-ray diffraction analysis for the resulting crystal with
Cu-Ka: radiation indicated that it was type | having distinct diffraction peaks at
diffraction angles (20 + 0.1°) of 7.1°, 8.6°, 14.3°, 16.1°, 18.1° and 23.0° as shown in
Fig. 4. Further, DSC analysis indicated that the crystal was 100% type | as shown in
Fig. 5.
Example 3: Preparation low dusting 2,2'-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-
‘ benzotriazolylphenol] type Il crystal transformation
[0071] 2,2'-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazolylphenol]
obtained in Comparative Example 2 was melted at a temperature of 220 to 240°C and
cooled to 10°C with a flaker to obtain crystal in a shape of flake (causing no dust).
Powder X-ray diffraction analysis for the crystal obtained by grinding the resulting flake
with Cu-Ka radiation indicated that it was type Il which was amorphous and which did
not exhibit distinct diffraction peak but a halo as shown in Fig. 2. In the meantime, the
powder X-ray diffraction analysis indicated that the crystal from Example 3 was 100%
type ll.  Further, DSC analysis for 100% type 1l crystal transformation from Example 3
exhibited one exothermic peak at 130.2°C and one endothermic peak at 198.2°C as
shown in Fig. 3.
Example 4: Preparation of low dusting mixture of 2,2'-methylenebis[4-(1,1,3,3-
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tetramethylbutyl)-6-benzotriazolylphenol] type | crystal transformation and type Il
crystal transformation

[0072] 2,2'-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazolylphenol]
obtained in a similar manner as Comparative Example 2 was melted at a temperature
of 205 to 210°C and cooled to 10°C with a flaker to obtain crystal in a shape of flake
(causing no dust). Powder X-ray diffraction analysis for the crystal obtained by
grinding the resulting flake with Cu-Ka radiation indicated that it was type | having
distinct diffraction peaks at diffraction angles (26 + 0.1°) of 7.1°, 8.6°, 14.3°, 16.1°,
18.1° and 23.0° as shown in Fig. 6. Further, from DSC analysis result [a calorimetric
ratio of endothermic peak of type | to exothermic peak of type Il was 75.7 (type I) : 24.3

‘ (type ll)] as shown in Fig. 7, the mixing proportion of type | crystal transformation and

type Il crystal transformation in the resulting flake was 51.0% by weight of type | and
49.0% by weight of type |I.
Example 5: Preparation of low dusting mixture of 2,2'-methylenebis[4-(1,1,3,3-
tetramethylbutyl)-6-benzotriazolylphenol] type | crystal transformation and type Il
crystal transformation

[0073] 2,2'-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazolylphenol]
obtained in a similar manner as Comparative Example 2 was melted at a temperature
of 210 to 215°C and cooled to 10°C with a flaker to obtain crystal in a shape of flake
(causing no dust). Powder X-ray diffraction analysis for the crystal obtained by
grinding the resulting flake with Cu-Ka radiation indicated that it was type | having
distinct diffraction peaks at diffraction angles (20 + 0.1°) of 7.1°, 8.6°, 14.3°, 16.1°,
18.1° and 23.0° as shown in Fig. 8. Further, from DSC analysis resuit [a calorimetric

' ratio of endothermic peak of type | to exothermic peak of type 1l was 64.9 (type ) : 35.1

(type I1)], the mixing proportion of type | crystal transformation and type Il crystal
transformation in the resulting flake was 16.9% by weight of type | and 83.1% by
weight of type |lI.
Example 6: Preparation of low dusting mixture of 2,2'-methylenebis[4-(1,1,3,3-
tetramethylbutyl)-6-benzotriazolylphenol] type | crystal transformation and type Il
crystal transformation

[0074] 2,2’-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazolylphenol]
obtained in a similar manner as Comparative Example 2 was melted at a temperature
of 195 to 200°C and cooled to 10°C with a flaker to obtain crystal in a shape of flake
(causing no dust). Powder X-ray diffraction analysis for the crystal obtained by
grinding the resulting flake with Cu-Ko radiation indicated that it was type | having
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distinct diffraction peaks at diffraction angles (20 + 0.1°) of 7.1°, 8.6°, 14.3°, 16.1°,
18.1° and 23.0°. Further, from DSC analysis result [a calorimetric ratio of
endothermic peak of type | to exothermic peak of type Il was 93.9 (type I) : 6.1 (type I)],
the mixing proportion of type I crystal transformation and type Il crystal transformation
in the resulting flake was 90.0% by weight of type | and 10.0% by weight of type II.
Formulation Example 1: Preparation of emulsion composition

[0075] Emuision composition A was prepared by adding 25.0 parts by weight of
2,2’-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazolylphenol] obtained in
Example 3, 7.5 parts by weight of sodium dodecylbenzenesulfonate, 2.0 parts by
weight of glycerin lauric acid monoester, 1.0 part by weight of sodium
laurylaminopropionate, 12.7 parts by weight of propylene glycol and 0.2 part by weight

‘ of chloroacetamide into 51.6 parts by weight of water under stirring with a bead mill.
Similarly, emulsion compositions B, C and D were prepared by adding 2,2’-
methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazolylphenol] obtained in
Example 4, 2,2’-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazolylphenol]
obtained in Comparative Example 2 according to a conventional process, and no 2,2'-
methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazolylphenol], respectively, in
place of 2,2'-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazolylphenol]
obtained in Example 3.

Formulation Example 2: Preparation of evaluation sample

[0076] Evaluation sample A was prepared by dipping a polyester fabric dyed
with Kayalon Polyester Yellow BRL-S200 (trade name, manufactured by Nippon
Kayaku Co., Ltd.), Kayalon Polyester Navy Biue EX-SF200 (trade name,

' manufactured by Nippon Kayaku Co., Ltd.) and Kayalon Polyester Light Scarlet G-
S$200 (trade name, manufactured by Nippon Kayaku Co., Ltd.) in emulsion
composition A prepared in Formulation Example 1, washing with water and drying.
Similarly, evaluation samples B, C and D were prepared by using emulsion
compositions B, C and D, respectively, in place of emulsion composition A.

Example 7: Measurement of resistance to discoloration

[0077] Evaluation samples prepared in Formulation Example 2 were subjected
to an exposure test (Table Sun TS-1 manufactured by Suga Test Instruments Co., Ltd.)
and level of discoloration and fading after UV light irradiation of 300 hours was
examined by visually comparing color shade between a sample before irradiation and
the sample after irradiation. Fastness to light was evaluated as follows: no change
(level 4), very tiny change (level 3), a little change (level 2) and apparent fading (level
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1) wherein the more the level is, the higher the fastness to light is. The result are
shown in Table 2.

Table 2
Evaluation 2,2'-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6- Level of
sample benzotriazolyl phenol] added in emulsion composition | fastness
to light
A 100% type Il product obtained in Example 3 4
B 49% type Il product obtained in Example 4 4
C 100% type | product obtained in Comparative Example 2 3
D None 1

Example 8: Measurement of light stabilization effect for polymer material

[0078] 100 parts by weight of polyethylene powder was thoroughly mixed in a
mixer with 2.0 parts by weight of the compound prepared in Example 3 (100% type II)
and the mixture was thereafter subjected to melt extrusion through an extruder with a
cylinder temperature of 180°C and a diameter of 25 mm to form pellets. The pellets
were subjected to compression molding into a shape of sheet having a thickness of
0.25 mm at 180°C. Dumbbell specimens for tensile test were punched out of the
sheets. Further, specimens containing the compound prepared in Comparative
Example 2 (100% type 1) or no light stabilizer were prepared as control for comparison
in a similar manner as above and subjected to measurement of light stabilization effect.
Further, X-ray diffraction analysis for these specimens indicated that the sheet
prepared by using the compound prepared in Example 3 (100% type Il) as light
stabilizer exhibited no diffraction peak of the light stabilizer as shown in Fig. 9 and
indicated the same diffraction pattern as that of a sheet containing no light stabilizer.
On the contrary, the diffraction pattern of the sheet produced by adding the compound
prepared in Comparative Example 2 (100% type | according to a conventional
process) is shown in Fig. 10, and exhibits diffraction peaks at diffraction angles (26 +
0.1°) of 7.1°, 8.6°, 14.3°, 16.1°, 18.1° and 23.0° which are characteristics of the
compound prepared in Comparative Example 2 (100% type | according to a
conventional process).

[0079] These specimens were irradiated in Xenon Sunshine Long-Life
Weather-O-Meter at a black panel temperature of 80°C and lowering in tensile
strength of each specimen with time was compared. The tensile test was conducted
at a temperature of 23 + 2°C, a relative humidity of 50 + 5% and a test rate of 50 £ 5.0
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mm/min. Tension strength was determined according to the equation below:
Ts=S/T-W
wherein  Ts = tension strength (kgf/mm?),
T = thickness of a sample (mm),
W = width of a sample (mm), and
S = maximum strength of a sample (kgf).
[0080] The results are summarized in Table 3.

Table 3
(Unit: kgf)
Light stabilizer 0 400 800 1200
o hr.  hrs. hrs. hrs.
Example 3 469 4.51 3.95 3.77

(100% type II)

Comparative Example (100% type | | 4.35 410 3.21 2.23
according to conventional process)

None 4.65 2.41 1.80 0

[0081] As clear from the results shown in Table 3, 2,2'-methylenebis[4-
(1,1,3,3-tetramethylbutyl)-6-benzotriazolylphenol] type Il crystal transformation
according to the present invention shows more excellent stabilization effect (that is,

prolongation of time to deterioration) than the type | crystal transformation according to
the conventional process.

[0082] As mentioned above, 2,2'-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-
benzotriazolylphenol] type | crystal transformation and |l crystal transformation, and a
crystal transformation mixture comprising the type Il crystal transformation in an
amount of 1% by weight or more based on the amount of the type | crystal
transformation, which are prepared according to the present invention, cause little dust
and are UV light absorbers effective for working environment.
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CLAIMS

1. Alow dusting crystalline 2,2'-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-
benzotriazolylphenol] type | crystal transformation of formula (1)

©i>§/32\%;<® o

which exhibits diffraction peaks at diffraction angles (26 + 0.1°) of 7.1°, 8.6°, 14.3°,
16.1°, 18.1° and 23.0° in powder X-ray diffraction analysis with Cu-Ka radiation.

2. The crystalline 2,2'-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-
benzotriazolylphenol] type | crystal transformation according to claim 1, which has a
compaction degree of 35 or less in powder test.

3. A method for preparing the crystalline 2,2"-methylenebis[4-(1,1,3,3-
tetramethylbutyl)-6-benzotriazolylphenol] type | crystal transformation according to
claim 1 or 2, characterized by crystallizing 2,2'-methylenebis[4-(1,1,3,3-

tetramethylbutyl)-6-benzotriazolylphenol] in the presence of ketone.

4. 2,2-methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-benzotriazolylphenol] type i
crystal transformation of formula (1)

characterized in that does not exhibit a distinct diffraction peak but a halo in powder

-23-



$10%4| & ()-P #|[:D@$10 /6 c( (10%8(c& ()- %( (10%R Y& ()-

K&+ 109B( & ()- 0& @109 ()- & @109B(& ()-- 99! 1098(& ()- \ W4

| 4(10%P8( P& ()-Y1 4(10%r9%& ()-Y1108(108(108( <109B(& ()- S2#1098(& ()--
e c( (10% & ()-U 2B [:vU4 [E04(10%8(c& ()-Yl 404(10%" h& ()- Yl

v04( 10%r8( Y& ()-Y1 %04(10%/8( Y& ()-Yl 04(10%" T& ()-VY1l- /;

04(10%BY%& ()- Y1&+, -. vU4 % (10%/e' Y& ()-! D &#10%B(& ()-°

&#1094& () -~ 108(108( 108( <10%B(& ()-- =04(10%Sq&’ () - Y16| [ NA4108(108( 108(

<1098( & (0%rs o6 L %{& ! YEOL (10%r8( Y& ()-1- oL
L oo iy et 'mmfvrsgﬁaﬁl%mke)r% 5,20 S
LZ(109 (& ()~ y, | 100~ (&& ()- - 9$100&( && () # va 109K(& () -

I0K(E ) QO AR I LB )

_10n(10% " &
o%( & pynzqmmlﬁlm)enom@mms(r)g 2 2hmqtiaylenebis[md &3 3-tettanethgiuty Vet QSTVeG

+4" 109%K( &ehiotr@zol} Wéﬁ&l @pe ﬂ%ﬁ f&ﬁ\é‘ﬁéﬁ‘ggﬁ( |i:ﬁ{§ ﬁgéﬁ Vbﬁ 4t 109K
b st 03U ) Wi ?;fﬁ 33&,@%
4! 9 10%day diffractidnldhals s&rﬂh@ﬁ-@(dﬁadla Ii#nl@?fd @ﬂ%‘éﬁ’éﬁ% 1,3,3-

oy 1006 %ﬂ&*@ﬁ?@ﬁk@ Sryobisgipison yped oy Qa?aa%rmaﬁ heberd o

10% & () cmimeMincan ampuh0ef 824 by welighfttof.njdre sed dithe éMa&lntZ&‘thU‘typéll

% % & 10% & 10% & 2 27: bUAI
8022 8‘3%‘80@3@3@'&@8‘%& 8 3 10% & 8 3 10% & 8 39 f Ibua q 10q

3;%)& ()-q 10% & (i q 10%&'{3 q 10%&12) q %é;& (; §y§ v}/g&uﬁu qu/
% & () 69 1A% Betine o 2L9%ndtHylerfe 2’9(% }h*ﬂte | e
% 09 & 0/ & &+02 V6bU4'
Too & () béni@sf@ap Phangl apmeyising thevarsteling zlamtgweoebns[fm 133
{2?4|SE(yPZ<{> W{VMM B- beﬁh@%a&.o(y)lphé Séé@&@& stal t+é};s#é®§fati%r§a\cc%br%iﬁ§/ﬁtg (g ) ?
Fs10% & ERmfer Sy "*‘?&é%‘“&%'én@ %% etraz@qtb%a ﬁ}é *"10% & ()-9g
) G(l)?/%&&( b;anﬁotﬁﬁid]?&fh&hbb] ty@iol \cryistal tharisBéfndation accordiBgoté oldim 4 in an amount
o) 100 & {15y WeioHf oy ot sl Atifie epunbBt e g g%r(vf%“? ‘?r h8fdrihatbn.
L910% & () - LQ?STfOHvU41 Ly %02/51 & 2% 100/4{]7?‘%(e )- @O% & ( ﬁ%{ﬁ%@w}
10% & () 7 10 Alnéfhod f e te )
% #1004 9% 7t [12 &
S&ffl)oo/a/(? zot "sagiwgqe off fype "#ml&"?{ Mm@w lpgiﬁpwm&t (gharagt ()
nggg: ngﬂl%éﬂ:mg Egzmlh@m ré?a]esus[dJrhaacb BQeﬁthylﬁiﬁggllmngergz;,ﬂtﬁazolﬂgggh&? a{5§] c
Par agrag r&éﬁrta reﬁ?—lm ‘i']d’(‘e'iﬂa §E§ ﬂ@@%ﬂﬂ%@wmv& ML9;

<f @SM V] | O1xUI\/Z Mh$1OnUVQ 2{ 6L° OPQRSTUVWKYZ[\ ]~ _"abcdef ghi j kl mopqr st uvwxy

| } ~6Ti v N‘%—)ﬁ%@ﬁ@é‘b@aﬁ%‘dﬁhs mivkue b BOPImER lehh STP?‘? Yrpgt 9

HS VR,
<= >’?@\B( thlbukyereenzotiazalyinhenaljasterding tt claim 0s 6 ueharaeterized by

=2 ediEniEy SR RAMERhI] o tamatybut) Soenzetizzokiphen) a2

temperature of 19 or more, and cooling and Solldl fying.
9. AUV light absorber characterized by containing the crystalline 2,2'-

methylenebis{4-(1,1,3,3-tetramethylbutyl)-6-benzotriazolylphenol] type | crystal
transformation according to claim 1 or 2.
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10.  An emulsion composition characterized by containing the crystalline 2,2'-
methylenebis[4-(1,1 ,3,3-tetramethylbutyl)-6-benzotriazo|ylphenol] type 1 crystal
transformation according to claim 1 or 2.

11. A polymer material characterized by containing the crystalline 2,2'-
methylenebis[4-(1,1 ,3,3-tetramethyIbutyl)-6-benzotriazolylphenol] type | crystal
transformation according to claim 1 or 2 or the emulsion composition according to
claim 10.

12. A UV light absorber characterized by containing the 2,2'-methylenebis[4-
(1,1 ,3,3-tetramethylbutyI)-6-benzotriazolylphenol] type Il crystal transformation
' according to claim 4.

13.  An emulsion composition characterized by containing the 2,2'-methylenebis[4-
(1,1 ,3,3-tetramethy|butyl)-6-benzotriazolylphenol] type ll crystal transformation
according to claim 4.

14. A polymer material characterized by containing the 2,2'-methylenebis[4-(1,1,3,3-
tetramethylbutyl)-6-benzotriazolylphenol] type II crystal transformation according to
claim 4 or the emulsion composition according to claim 13.

156. A UV light absorber characterized by containing the mixture of 2,2'-
methylenebis[4-(1,1 ,3,3-tetramethy|butyl)-6-benzotriazolylphenol] according to claim 5

. or 6.

16. An emulsion composition characterized by containing the mixture of 2,2'-
methylenebis[4-(1,1 ,3,3-tetramethylbutyl)-6-benzotriazolylphenol] according to claim 5
or 6.

17. A polymer material characterized by containing the mixture of 2,2'-

methylenebis[4-(1,1 ,3,3-tetramethylbutyl)-6-benzotriazolylphenoI] according to claim 5
or 6 or the emulsion composition according to claim 16.
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