METHCOD AND APPARATUS FOR RECYCLI NG ULTRAVI OLET CURI NG RESIN, AND METHOD
"FOR MANUFACTURI NG OPTI CAL RECORDI NG MEDI UM USI NG THAT RECYCLI NG METHCD 5
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method for recycling ultraviolet curing resins, it has been standard practice to recover the
residual resin from the manufacturing process while it is still in the liquid state, and use it after
removing foreign matter by filtering through a filter, for example.

20 Ultraviolet curing resins are used in optical recording media for substrate adhesion and
for protecting the constituent layers and the like. As a method for re-using ultraviolet curing
resins in the manufacture of optical recording media, it has been standard practice to remove
foreign matter by filtering. (See Japanese Unexamined Patent Publication No. HO8-7347A).

Furthermore, write-once optical recording media that use dye components in the

25  recording layer have a structure in which the recording layer is formed on the substrate, and
information is recorded by irradiating laser light from the substrate side. The dye component
that forms the recording layer absorbs the irradiated laser light and causes a thermal change
such as heating, melting, decomposition or vaporization, and as a result, the recording occurs
by physical changes such as deformation of the substrate or changes to the dye. Furthermore,

30 the recorded information is reproduced by reading changes in the reflectivity of the parts in

which physical changes have occurred and the parts where they have not occurred, due to the

laser light.
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In the process of film forming the ultraviolet curing resin, it is necessary to reject
excess resin caused by overrun in order to prevent visual flaws such as air bubbles, and to

20  ensure mechanical properties.

As a method for recycling the ultraviolet curing resin, an example is known in which
the rejected resin is collected, added to the unused mother liquor, diluted to a level that
maintains the characteristics, and then used (see Japanese Unexamined Patent Publication No.
2001-184732A).

25 However, in JP H08-7347A, with these methods there is no improvement to the color,
even if foreign matter such as grit are removed. Furthermore, in No. 2001-184732A, it is
necessary to confirm the concentration of the contaminating dye, and thus there is a risk that
the process will become too complex and cause a drop in productivity. Furthermore,
conventional methods have been insufficient if the colorability of the contaminating dye is high,

30 or due to the solution's shade, the waste solution must be disposed, because the method
disclosed in No. 2001-184732A cannot be used because there is a risk of compromising the
product quality even due to a minute quantity of dye, thus making the solution unusable.
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ultraviolet curing resin, and that the maximum absorption wavelength A1 of the photo initiator,

and the maximum absorption wavelength A2 of the colored substance, which is made from an
20  organic compound, satisfies the following expressions:
Al <A2,
Al <420 nm.
Furthermc;re, in the present invention, it is preferable that a wavelength A3 of light for
irradiating the colored ultraviolet curing resin is in the vicinity of the maximum absorption
25  wavelength of the colored substance, and it is further preferable that the wavelength A3 and the
maximum absorption wavelength of the coloring material A2 satisfy the expression:
(A2 —40) nm <A3 < (A2 + 80) nm.
This is in order that, provided that the wavelength is within the bounds of the
above-noted expression, absorption of light by the coloring material occurs to a certain degree,
30 and since the refractive index is relatively large it is thus possible to efficiently convert the
energy of the light that is irradiated to decolor the coloring material.

The device for recycling the ultraviolet curing resin of the present invention is a
3
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wast e ?r%n%}’aic‘%?fng &Bdogtﬁ:af ?gc%% mé hrgeé:u?x%t in which the method for recycling is used
according to the present invention, the ultraviolet curing resin of the present invention may be
20  decolored in an uncured state even if colored by another substance, and recycled, and thus it is
possible to reduce the burden on the environment caused by treatment of the waste solution,
and to reduce the cost.
It should be noted that the method for recycling the ultraviolet curing resin of the
present invention is particularly appropriate for a process of manufacturing rewritable optical
25 recording media that use organic dyes, however it may be used in a similar manner in
alternative applications provided that the process is one in which the ultraviolet curing resin is
colored while in an uncured state.
These and other objects, features, aspects and advantages of the present invention will
become apparent to those skilled in the art from the following detailed description, which,
30 taken in conjunction with the annexed drawings, discloses preferred embodiments of the

present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
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Materials such as fatty series-, alicyclic- and aromatic-acrylates, methacrylate, and

pyvrolidone-based and vinyl acetate-based vinyl monomers are preferable as the
photopolymerizing monomer.

20 Materials such as acetophenones, benzoin ether, benzyl dimethyleketal, benzophenone,
methyl-O-benzoylnenzoate, thioxanthone, «a-acyloxime ester, acylphosphone oxide,
glyoxyester, 3-ketocoumarin, 2-ethylanthraquinone and camphorquinone are preferred photo
initiators.

Additionally, various additives such as dilution agents, photo initiator assistors that are

25  used in conjunction with photo initiators, polymerization inhibitors that impart storage stability,
polymerization inhibitors, thixotropic agents, modifiers and leveling agents may be added
depending on their purpose. When a maximum absorption wavelength A1 of photo initiators
that are included for the purpose of facilitating the hardening polymerization reaction of the
ultraviolet curing resin is 420 nm or less, then the contaminating substance is an organic

30 compound and the relationship with the maximum absorption wavelength A2 of that compound
is expressed in the following Expression 4 and Expression 5:

AL <A2 (Expression 4)
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wavel ength to be X1L. Furthernore, in e present 1 nvention, a wavel ength X3
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ef ficient anpProvitedhha thd lighttip dpproprete, tejeUs hoaiticutar limitation to the source of
the irradiating light, however a laser that is efficient and capable of output power adjustment is
preferred. More specifically, argon ion lasers, HeNe lasers, semiconductor lasers are more
preferable. Furthermore, depending on their capabilities the irradiating power of the light of
20 the laser may be altered, or the light may be irradiated discontinuously through the division of
time into small discrete segments.

In the present invention, it is preferable that the color of colored substances that are
blended into ultraviolet curing resins can be confirmed by the naked eye. When colorability
and solubility in ultraviolet curing resins are considered, organic compounds are preferred, and

25 dyeed compositions are further preferred.
In the present invention, there is no particular limitation to the dyeed composition,
- however at least one variety is preferably a cyanin-based dye, or a metal chelate complex of an
azo compound.
It is further preferable that the metal chelate complex of the azo compound is a chelate

30 compound of a metal and the compound represented below (Formula 2), for example.
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where hydrocarbons are substituted or partially substituted with fluorine atoms in each of the

three groups, a nitro group, a cyano group, a halogen group and a substitution group having a
meonocyclic compound or a condensed ring that includes at least one of a carbon atom, nitrogen
atom, oxygen atom or sulfur atom.

15 In the above-noted dye composition, considering the absorption wavelength, it is
preferable that the metal that forms the chelate complex is at least one selected from a group
consisting of Co, Ni, Cu and Zn. B
Embodiment 1

As Embodiment 1 of the present invention, a manufacturing device schematically

20 shown in FIG. 1 is used to explain an example of a recycling method of an ultraviolet curing
resin of the present invention.

As shown in the drawing, a manufacturing device that uses the recycling method is
made of a base material 1 that is coated with an ultraviolet curing resin, a holding portion 2
onto which the base material 1 is mounted, a movable portion 3 that is capable of moving the

25  holding portion 2 with a control portion 4, a recovery cover 3, a light irradiating portion 7 and

a holding tank 10a that holds decolored ultraviolet curing resin 6a. Depending on the amount
7




preferable that the netal that fornms the chelate conplex is at |east one
"selected froma group consisting of Co, Ni, Cu and Zn. Enbodi nent | As
Enbodi ment 1 of the present invention, a manufacturing device schematically
20 shown in FIG 1 is used to explain an exanple of a recycling nethod of
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radi atin ortjon.7, befo hr.ough t he

| i ght ssin he. c ed re
1Ot P St e R iRD inchease Wi e, EEPea e JE R Vg OF i fevitids, D
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t he surroundi ngs o rragr lating portion~7 for the purpose

suppr egsi light tevidenr fdodrod thmﬁfadmﬁg poftem ddee nbediped atetrdueito cbh&nmtmm”ﬁrmm of
the device rises due to thermal generation during irradiation, As a rule,
codf i ngxesRYue ¢opking.o I sheyld) bg moigdi tat thfﬁe i ah pagticalan dneblemc withs theral

irradiatin ortio esni clou eto con S Nt

excoss B g et Bl e SN 05 S A .
Wi th t RERITRI 1ot GRRET R BPCIWNE Boch EliskdstPdhal GRaARGVerRE ulBAkoliurin
tenperature of the [iquidultraviolet curing resin i's not nmore than 60C,
but whessid dre considwred, tihe @mpevaturk spreferablpl0 td#0@.traviol et curing resin are
considered, the tenperature . is_ preferab @élo to 40C. Also, in qQrder to

st abi | | ze t hdlpnaupidar o siabilizer the yacured state o the ulTAVIQlY quERE Festm, dRsTt gﬁa&r or

s 5 OB R 8 S B8 O el Ty AR P R il ARedi s 12
| i m teq"hE 051ieth $he? gasi bbdisg raikeds iamde NitddetoStle sis ﬁﬁfsﬂhﬂé@ b imiay be set

performance. Furthernore, a holding tank 10b for unused ultraviolet curi ng
resi n @bcomding beits performance

Furthermore, a holding tank 10b for unused ultraviolet curing resin 6b may be

provided depending on the volume of the ultraviolet curing resin, and this may also be used for

20  the recycling resin.  Accordingly, it is also possible to install the light irradiation portion 7 and
the cooling device 8 after the location at which the recovered colored resin is mixed to the
unused ultraviolet curing resin 6b in order to increase the efficiency of the process.

If filtering is necessary to remove foreign matter, then this may be carried out with a
filter 9. Installation of the filter is not limited to the location illustrated, but it should be

25 installed in a location to give good efficiency.

The configuration as illustrated is one example of an efficient location, and it goes
without saying that devices such as for controlling the amount of ultraviolet curing resin that is
droppered, dosing pumps for accurately pumping the resin, pressure gauges, back pressure
gauges and solenoid valves may be installed depending on the application.

30 It should be noted that in the device for manufacturing the optical recording medium,
the recovery cover 5 and the light irradiation portion 7 constitute the device for recycling the

ultraviolet curing resin.  As another embodiment, the light irradiation portion of the recycling
8




provi ded dependi ng on the volune of the ultraviolet curing resin, and this
‘may’ al so be used for 20 the recycling resin. Accordingly, it is also

possible to install the light irradiation portion 7 and the cooling device
8 after the location at which the recovered colored resin is mxed to the
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manuf acturing an optical recording nediumin which the above noted

r ecycl coginmthspdral sndestation)sandedend hation27Ewbpplopeate l€atiénst diea face sppesite
invention, FIG 2 shows a structural cross-section of an exanple of the

opt i caf‘herfé%?fHWh@hﬁ%]iaﬁﬁ%hgﬁblSé‘Pm & present invention. As illustrated, a
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injection moldability and transcriptability.
20 The recording layer 22 is made of a dye compound, for example, phthalocyanin-,
- polymethin-, styryl-, porphin-, anthraquinone-, azo-, cyanin- and squarylium-based compounds.
Particularly, it is preferable to choose from complexes of metal chelates of azo compounds and
cyanin-based dyes, and may be a mixture of a plurality of types having the same base dye.
The film thickness of the recording layer 22 in the groove 26 is preferably 20 to 150 nm, and
25 30 to 100 nm is particularly preferable.

There is no particular limitation to the reflecting layer 23 provided that it is made of a
material that effectively reflects light that passes through the recording layer, however, for
example, it is possible to use highly reflective metals such as Au, Ag, Cu and Al, or alloys
including those metals. In order to obtain effective light reflection, the film thickness is

30 preferably at least 50 nm, and 100 to 200 nm is particularly preferable because conduction, and
shielding of heat during recording is effective. The reflective layer 23 may also be a plurality

of layers where necessary. Furthermore, the recording layer 23 may be formed from material
9




material that is transparent to the laser |ight used for recording,
however, for exanple, glass, and plastics such as polycarbonate resin,
met hacryl resin, polyolefin resin and acrylic resin are preferable. O
t hese, polycarbonate resin is particularly preferable because of its
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reflective Iayer 23 and the adhesi ve substrate 23 together owever for
exanpl égyer 23iug feuetangde, sbior aating, elipging,i vaguure yapms depokiton aal sputtesngmagr e
preferable because 5 of their excellent mass produgibility., The adhesive
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exanple: First, 10 the substrate 21 is prepared, and then the recording
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may be provi ded be n the substrate d, t cordi n 22.. There
12 o BRI COTRPIRIs e I TNREM SHEMEHBH PolcRge e Fohuiens i Hgts '
no particular limitation to the solvent when forming the recording layer by spin coating or
20 dipping, however solvents such as ethylcellosolve, diacetone alcohol, cyclohexane,
tetrafluoropropanol and octofluoropropanol afe suitable as they are relatively inexpensive.

Next, the reflective layer 23 is formed on the recording layer 22. There is no
particular limitation to the method, however, for example, methods such as vacuum vapor
deposition and sputtering may be used. Then, the optical recording medium may be formed

25 by forming the adhesive layer 24 on the reflective layer 23 and then sticking the adhesive
substrate 25 onto that.

The optical recording medium used in the present invention can be manufactured as

~ described above, but the method for manufacturing the optical recording medium of the present
invention is a method for recycling the uncured ultraviolet curing resin, which is colored by the

30 dye compound through contact with a part of the recording layer 22 when forming an
ultraviolet curing resin as the adhesive layer 24. The manufacturing method for processes

other than forming the ultraviolet curing resin layer is not limited to this, and the optical
10




| ayer 22, but, for exanple, spin coating, dipping, vacuum vapor deposition
‘and sputtering may be applied. O these, spin coating is preferable
because it can easily create a m xture having a 15 uniform state. Binders
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exanpl es i trate a nethod for decoloring and recycling the resin and a
devi ceofid b mgn twassformedch onl . theExepopling layer by sputtering to give a reflective layer.  Still
further, an ultraviolet curing resin containing a photo initiator whose maximum absorption
wavelength is 420 nm or less (trade name: XNR-5526AP, manufactured by Nagase ChemTex
20 Corporation) was spin coated onto the reflective layer, and an adhesive substrate having a
substrate thickness of 0.6 mm was placed on it, resulting in the pre-cured state.

At this time, the excess ultraviolet curing resin was recovered inside the recovery
cover of the spin coater, and the above-noted process repeated to fabricate the colored
ultraviolet curing resin until the amount necessary for recycling was recovered. The

25  ultraviolet curing resin was colored purple at this time. Furthermore, when the optical
spectrum of the colored resin solution was measured with a spectrophotometer (UV-3100,
manufactured by Shimadzu Corporation), the maximum absorption wavelength of the colored
portion was 590 nm.

1-2. Fabricating the Resin for Re-use

30 The ultraviolet curing resin that was recovered as noted above was irradiated in the

light irradiation portion provided with a HeNe laser having a wavelength of 633 nm as the light

source., i1




10 1 - 1. Fabricating the Colored Utraviolet Curing Resin A cyani n-based
~dye (catal og nane: ST1269 manufactured by N hon Si ber Hegner KK) was added
to tetrafl uoropropanol to give a 1 wt% solution, this was di spersed by
ultrasound for 30 minutes at 50'C, after which it was pressure filtered to
give a dye sphuFiiatinghe DpiRhRILBAINEMAaM €d by spin coating onto a

pol ycarbonate resin substrate (having a 15 substrate thickness of 0.6 nm a
track pitch bhe ubstrage oa vwhidothe reflattive fayehwhs fommiedhdeseribed 00 1rlunwas avgk 4o
groove .dept h.,of 170 nm to form.a recordi.n ayer, An Ag film.,having a film
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give a Ive L I eher. I AVl g esin
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which the ref| ective |layer was formed, described in 1 - 1, was stuck to
the adF&8lVes 3¥¥Prate 25 using the resin fabricated in 1-2, and photocured
with aF?ﬁ&p gressure nmercury lanp (optical intensity: 500 mJ/cnR) to
fabticate the optical recording nedium 5 Exanple 2 Apart fromusing a

|l ength of 657 M as the light source of
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HN
SO,CF,

3-1 Synthesis of the Nickel Chelate Complex (Formula 3)
(D) [Synthesis = of | 6-(5-triﬂuoromethyl-1,3,4-thiadiazolyl—2-azo)—1-
methyl-7-(trifluoromethanesulfonylamino)-1,2,3,4-tetrahydroquinoline (Formula 3}}.

20 First, 3.6 g of 44% nitrosylsulfuric acid was cooled to 5°C, into which 4.7 mL of
acetic acid, 8.7 mL of 62% sulfuric acid and 0.4 ml of 60% nitric acid was added, and into
which 2 g of 5-trifluoromethyl-1,3,4-thiadiazol was droppered over 10 minutes and stirred (this
was taken to be solution A).

On the other hand, 35 mL of methanol, 024 g of urea and 3.5 g of

25 1-methyl-7-(triﬂuoromethanesulfohyl)amino—1,2,3,4-tetrahydr0quinoline were added in a
separate container, dissolved and cooled. Into this, solution A was droppered in over 12

minutes and agitated for 40 minutes, after which 10 mL of sodium bicarbonate water and 10
12




Exanple 1. Exanple 3 10 As the dye conpound for coloring the resin, a

‘ni ckel chelate conpl ex was synthesized in a manner described bel ow usi ng
the azo conpound expressed in Forrmula 3, and apart from the use of the
conpound, Exanple 3 was fabricated in a simlar manner to Exanple 1. It
shoul dpfieonGaRre vidaahdddag (KPR ahsanBEd, diltere BhdRdindd @b obfien gl dusied
ultraviolet curing resin was 588 ran. 15 Fornmula 3 HN SO02CF3 3-1 Synthesis
of t hemsferiab(0.XpebtainedConpl ex (Fornula 3) (1) [Synthesis of

6-(5-trifluo thyl -. 1,3, 4-thi adi azol yl -2-azo) -1 -

met hyl - 7- (t r(ﬁﬁ%‘?‘éﬂ?@?‘ﬁénesul fonyl a. tni no) -1, 2, 3, 4-t et r ahydr oqui nol i ne
(Formula 3)] oS : fs Lt f e lfha¥BE heQe to
5°C, into mh?'gﬁgoﬁﬂ}{er#%angfo‘%wg%egtlpﬁzw ,Sﬁgﬁghﬁiino? ﬂg%gf g{ue urrc ac(li and
0. 45 M agitat@) Wm0t § of akdkdl ¥R@tattabydratechdded at 5090, C A fr heting and agitating
5-trifluoronmethyl-1,3,4-thiadi azol was droppered over 10 m nutes and

sti rr eforwhiheursyiavas allewed to enol.ghe atvsiels vegre filiaredhendowasbed maihdiot 3atornd
th | 0.24 f 3. f . 25
T—ams?Eg}eﬂ@?ﬁpioqu%?)ﬂ%ﬁ%%ﬁt%%%ﬁﬂig%@%)Oe?ﬁarlﬂ%l)i, 2,3, 4-t et r ahydr oqui nol i ne were

added i, ay.9eparate container, dissolved and cooled. Into this, solution A

was droppered in over 12 mnutes and agitated for 40 m nutes, after which

10 m, of sods e dyiccaniponad forwaloeing aldreii, a hiz kel chefatanatneplexvenesyatitstted t he

solution crystallized, filtered and refined to obtain the desired nmaterial

(018 gipihe snanagy deseried ledows using tlef) az9. compoypd exgesspd iththedpllaving dorpulery was

suspen i f hano at and, 5 agita s . | ckel
gx%?.ret ti?orﬁytg%al{%e Jrem camp ; E%fdlfng?e ﬁew%s %bhc&tgg and.?e[]gltn%la} rg?.%rrer i

acetate a € added at at’li ng an ating tWo

hour s, Bikhmprs1.al k apealdt Be @R, thhh theChiMRiRinS awr?ﬁéﬁ |v$aQél@H%th36Idth\6a§dI&‘édWi th
hot water and nethanol to obtain the target material (0.27 g obtained).

Exanpl eltviolet curing resin was 586 nm.

Formula 4
HaC
Ty
Y N
N \
CH
/ \N HN\ 3
— SO,CF,

- 15
4-1. Synthesis of the Nickel Chelate Complex (Formula 4)
(1) [Synthesis of 6-[6-methyl-2-(2-pyridyl)-4-pyrimidinylazo]-1-
methyl-N-(trifluoromethanesulfonyl)-aniline (Formula 4)]
First, 1.0 g of 1-methyl-7-(trifluoromethanesulfonylamine)-1,2,3,4-
20 tetrahydroquinoline, 5 mL of methanol, 2.5 mL of acetic acid, 2.5 mL of pyridine, 0.013 g of
iodine, and 1 g of 2-hydrazino-5-trifluoropiridine were combined, and 1.2 g of 30% hydrogen
peroxide droppered into this over 1.5 hours. After agitating this for 16 hours, the crystals
obtained by filtering were washed with hot methanol to obtain the target material (0.41 g
obtained).
25 (2) [Complexing]
0.41 g of the ligand obtained in (1) was suspended in 6 mL of methanol, heated and

agitated, to which 0.1 g of nickel acetate tetrahydrate added at 50°C. Adter refluxing for a
13




As the dye conpound for coloring the resin, a nickel chelate conplex was
~synthesized 10 in the manner described bel ow using the azo conpound
expressed in the following Fornmula 4. Apart fromthe use of this conpound,
Exanple 4 was fabricated in a simlar manner to Example 1. It should be
not ed filreter the homy] iwak alowedid @bl vwhy efyeati Werdffilichd 4@l vdshed withthoawatet et
curing resin was 586 nm Fornmula 4 H3C 15 / \N HN SQ2CF3 4-1. Synthesis of
t he Ni gh@hotanethanod taGehipihéhe tarmst maleaial(0.321g obigipadhesi s of

6-[6-rT%1h I-25-(2-pyri dyl)-4-pyrimdinyl azo] - 1-

met hyl Kﬂ%ﬂei f1 uor onet hanesul fonyl )-aniline (Formula 4)] First, 1.0 g of

1- met hyl - 7- ( JLi r (R=Yqs! s 1 : iinol i ne,
5L of et hanal’ 3 R URTRE CLIPRERRALa ok s ConiLl RO,

i 0d5 nea mmhed dgsopibe® bleloth agihg ahd atd ichinpormp expreisad invveliee follonding Edrmadad. 1. 2 ¢
of 30% hydrogen_ peroxide droppered into this over 1.5 hours, After

agi t at Awgrtt e theruse eofhiif sompeinde Hramples 5 wat fabaisatedyinfg |singilar ygaggsy do
washedwi t h, hot hanol] to qbtain the target material (0, 41 obt ai ned) .
25" () Fr el 2 Horogtate 0sh bt el B8 heRESH wpsltaficoCnerBified T h
mL of ﬁﬁﬁﬂﬁmghuﬁﬂgﬁgﬁﬂwﬁﬁgxﬁﬁﬂjtated, to which 0.1 g of nickel acetate
tetrahydrate added at 50C. After refluxing for a 13 further two hours, it
was al Fommdatio cool, the crystals were filtered and washed with hot water
and hot nethanol to obtain the target material (0.32 g obtained). Exanple 5
As the dye co d for coloring fhexesin, a nickel chelate conplex is
synt hesi zed i manner descr} | ow usi ng the azo conpound expressed

¥n t he use of this conpound, Exanple 5
Exanple 2. It should be noted that

CH

10
5-1. Synthesis of the Nickel Chelate Complex (Formula 5)
(1) [Synthesis of 6-(5-trifluoromethy!-2-pyrimidylazo)-1-
methyl-N-(trifluoromethanesulfonyl)-aniline (Formula 5)]
1.3 g of 1-methyl-7-(trifluoromethanesulfonylamino)-1,2,3,4- tetrahydroquinoline, 17

15 mL of methanol, 5 mlL of acetic acid, 006 g of iodine and 22 g of
2-hydrazino-5-trifluoropiridine were added, and 2.7 g of 30% hydrogen peroxide droppered
into this over one hour. After agitating this for two hours, the crystals obtained by filtering
were washed with hot methanol to obtain the target material (0.62 g obtained).

(2) [Complexing]

20 0.60 g of the ligand obtained in (1) was mixed with 0.17 g of nickel acetate
tetrahydrate in 5 mL of methanol, and allowed to cool after refluxing for two hours. The
crystals were filtered and washed with hot water to obtain the target material (0.57 g obtained)
Example 6

As the dye compound for coloring the resin, a nickel chelate complex was synthesized

25 ina manner described below using the azo compound expressed in the following Formula 6.
Apart from the use of this compound, Example 6 was fabricated in a similar manner to
Example 1. It should be noted that the maximum absorption wavelength of the colored
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ultraviolet curing resin was 596 nm Fornula 5 FQC 10 HN SO2CF3 5- 1.

- Syrithesis of the N ckel Chelate Conplex (Formula 5) (1) [Synthesis of

6- (5-trifluoronethyl-2-pyrimdylazo)-1-

met hyl -N-(trifluoronethanesul fonyl)-aniline (Fornula 5)] 1.3 g of

1- nethyhgﬁnﬂ&muﬁﬁyﬁ%@nmghng@yIfonyIan1no) 1, 2, 3,4- tetrahydroquinoline, 17
15 nL of nethanol, 5 oil, of acetic acid, O. 06 g of iodine and 2.2 g of

2- hydr Heimpiga §- trlfluoroplrldlne wer e added and 2.7 g of 30% hydrogen

per oxi de droppered into this over one hour After agitating this for two
hour s, ~ gystal s obtained by filtering were washed with hot nmethanol to
obtaln the material (0.62 g obtained). (2) [Conplexing] 20 0.60 g of
the |igand ed in (1) was mixed with 0.17 g of nickel acetate

t et rahydr at &~ 75~ I@f met hang and allowed to cool after refluxing for
two hours. ' stas wepe fi t er e2hlsd washed with hot water to obtain
the target mat g3 DIF— ! Exanple 6 As the dye conpound for
coloring the resin, a nickeh_che | ex was synthesized 25 in a
manner descri bed bel ow using the azo cdﬁ%ound expressed in the foll ow ng
Formula 6. Apart fromthé&Njse of this conpound, Exanple 6 was fabricated
ina simlar manner to Exanyegk, It should be noted that the maxi mum
absorption wavel ength of the cd1oPed 14 ultraviolet curing resin was 586

rim Formula 6 NC \N HN SQ2CF3
6-1. Synthesis of the Nickel Chelate Complex (Formula 6)

5 (1) [Synthesis of 2-(6-cyano-3-benzoisoxazolylazo)-5-(diethylamino)-
N-trifluoromethanesulfonylaniline (Formula 6)]
First, 0.49 g of 3-amino-6-cyanobenzoisoxazole, 3 mL of acetic acid, and 1.5 mL of
propionic acid were added together and cooled to 0°C, into which 0.31 mL of 62% sulfuric
acid was droppered in 5 minutes (this was taken to be solution A). On the other hand, 1.23 g
10  of a trifluoromethanesulfone acid salt of 3-(diethylamino)-N-trifluoromethane sulfonylaniline,
0.75 g of sodium acetate, 0.075 g of urea, and 9 mL of methanol were added together in a
separate container and cooled to 0°C (this was taken to be solution B).
Next, 1.1 g of 44% nitrosylsulfuric acid was droppered into solution A over 30
minutes at -5°C or less, and after agitating this solution for two hours, it was droppered into
15 solution B over 1.5 hours at -5°C or less. Further still, after agitating for 1.5 hours, the
crystals were filtered and refined to obtain the target material (0.21 g obtained).
(2) [Complexing]
(.21 g of the ligand obtained in (1) was suspended in 3 mL of methanol, heated and
agitated, and 0.06 g of nickel acetate tetrahydrate was added at a solution temperature of 55°C.
20  After heating and agitating for two hours, the crystals were hot filtered, washed with hot water,
further washed with acetone and methanol and filtered, and dried to obtain the target material
(0.19 g obtained).
Example 7
As the dye compound for coloring the resin, a nickel chelate complex was synthesized
26  in a manner described below using the azo compound expressed in the following Formula 7.

Apart from the use of this compound, Example 7 was fabricated in a similar manner to

15




[ C2H5 C2H5 6-1. Synthesis of the N ckel Chelate Conplex (Fornmula 6) 5 (1)
[ Synt hesi s of 2-(6-cyano- 3-benzoi soxazol yl azo) - 5-(di et hyl am no) -
N-trifluoronet hanesul fonylaniline (Formula 6)] First, 0.49 g of

3- anm no- 6- cyanobenzoi soxazole, 3 nL of acetic acid, and 1.5 nL of

propi oBkgmplel O Viershoaddigd nbred ahietheadxiatoh QbsdrpidCwavalefatihifCihe GolokedL Of
62% sul furic acid was droppered in 5 mnutes (this was taken to be

sol ut i vlirapoletchringresiotwiasy S8amel, 1.23 g 10 of a trifl uoromet hanesul fone acid
sal t %{: 3-41d'?et hyl ami no) - N-tri fl uoronet hane sulfonylaniline, 0.75 g of
sodi unt§¢¥tate, 0.075 g of urea, and 9 nL of nethanol were added toget her
in a separate container and cooled to OC (this was taken to be solution
B). Next, 1.1 &5 44%nitrosylsulfuric acid was droppered into solution A
over 30pngn nutes at -5C or less, and after agitating this solution for two
hours, it roppered into 15 solution B over 1.5 hours at -5C or |ess.
Further stiil, Hr agitat+pg forclHS hours, the crystals were filtered
and refine obt a get fraterial (0.21 g obtained). (2)

[ Conpl exNtng] 0¥21 g t ganth obt ai ned in (1) was suspended in 3 niL of
met hanol , heated and agita&éd, an@:lds 06 g of nickel acetate tetrahydrate
was added at a solutio enperature of 55C. 20 After heating and agitating
for two hours, the crystals were hot filtered, washed with hot water,
further washed with acet o8¢ met hanol and filtered, and dried to obtain
the target material (0.19 g obtained). Exanple 7 As the dye conpound for
col pring the,regj .l . a ompl_ex-was  synthesized 25 in a
man%er descr?'gég%?s%ﬁg%gﬁ%ﬁ\écg{ggﬂhg}zage @%‘ﬁ”gigﬁmone%(%aryssed in the follow ng
Formula 7. art fis@ihdsie Usepfof t i@ SarRonnd-ctH5120Rli8azb1 W) Salletisat ed
inasiml arﬂgrrannefr[ St&gh 15 Exanpl e 1.§4It gﬁoul d be noted that ghgarra}%?rrum
absor pamgw)wtallsopietiphesiiongDaolied(Foohtulady] ol et curing resin was 580 nm

F la 7 HN
ormut a 18 mL of water and 4 mL of 35% hydrochloric acid were mixed, and 0.6 g of

2-amino-4,5-dicyanoimidazol was added to this and cooled to not more than 5°C. A solution

10  of 0.34 g of sodium nitrite dissolved in 2 mL of water was droppered into this over 15 minutes
and agitated at no more than 5°C to obtain a reacted solution that includes a diazonium salt
(this was taken to be solution A). On the other hand, 1.3 g of 3-(diethylamino)
-N-(trifluvoromethanesulfonyl) aniline was dissolved in 15 mL of methanol in a separate
container, and cooled to not more than 5°C.

15 Solution A was droppered into this solution over 30 minutes at less than 5°C, and after
agitating for one hour, the reacted solution was filtered and dried to obtain a precursor. - 1.7 g
of the precursor was mixed with 40 mL of methanol and 0.6 g of potassium carbonate, and was
agitated for 3 hours after droppering in 0.45 mL of diethyl sulfate over one hour. The crystals
obtained by filtering the reacted solution were rinsed with hot water and hot methanol to obtain

20  the target material (1.7 g obtained)

(2) [Complexing]
1.5 g of the ligand obtained in (1) was mixed with 30 mL of methanol, and 0.45 g of
nickel acetate tetrahydrate was added at 45°C and refluxed for 3 hours. The crystals obtained
by hot filtering were rinsed with hot water and acetonitrile to obtain the target material (1.2 g
25  obtained). '

Example 8
i6




S2CF3 5 7-1. Synthesizing the N ckel Chelate Conplex (Fornmula 7) (1)

[ Synt hesis of 2-(4,5-dicyano-3-ethyl-2-imdazol yl azo)-5-(di et hyl

am no)-N-(trifluoronethanesul fonyl)aniline (Fornmula 7)] 18 nL of water and
4 mL of 35% hydrochloric acid were m xed, and 0.6 g of

2- am no- 4, 5- gp&y &aai ?iodﬁﬁ@g awslinddedcd & tddlshe fghpepahRofl Be R&n @1 6°¢ han
5C. A solution 10 of 0.34 g of sodiumnitrite dissolved in 2 nL of water
was dr oppedesploringdhe mlteavinletreutisg mesi thampltal8 s fahricdtedtin the spteemati®nasC t o
obtain_a reacgted solution that includes a diazoniumsalt (this was taken
to be EBFBRFSn A). On the other hand, 1.3 g of 3-(diethylam no)
-N-(trgflparenet hanesul fonyl ) aniline was dissolved in 15 nL of nethanol in
a separate container, and cooled to not nore than 5C. 15 Sol ution A was

dr apper ed i nApart fiom mabdidion gavaich 3Ratrthe sdgsnat ofl @@ gatioha beduts i dit@ibter
agitating for one hour, the reacted solution was filtered and dried to

obt ai naEnasplsdsdixgmple9 wagfabgicated in the seme swnngias Bxpsople i t h 40 ni of

met hanglan?r}d 9.6 g of potassium carbonate, and was agitated for 3 hours
after ?op%%gl ng in 0.45 nL of diethyl sulfate over one hour. The crystals

obtai ned by Apdt b Gillchge MR Gl isie! Hﬁﬂhﬁ’g‘ R ?aHﬂth%ﬁ%V\iththMghV\@tfﬂfer and
hot nmethanol to obtain 20 the target material (1.7 g obtained) (2)

[ Conpl basiimgla 1.25urg m@ésht, hehdse gastdridibtvas fiethednfrérh) polgietrafluerdethylthe SPTTFE), of
met hangl , and 0.45 g of, nickel acetate tetrahydrate was added at 45C and
r e} uxE¥RmPlE 18 wig dpanedtin dhesame anncy as bxameele 1py hot filtering were rinsed

with h ' tonitrile to obtain the target material (1.2 g 25
EhpbBi e B0nBET the

obtain 6 Apart from providing a cooling device to cool

t enperat ure gpart Rem @fighart fgdi¥ion ke RadBE 8 Rk EIRAsth B8 SUS hindsithd Biht Golirc®d
resin, Exanple 8 was fabricated in the same manner as Exanple 4. Exanple 9

5 Apar of thedight irradéativoi pegtiage Compatativa dxatiple & egadalvizatetl inthy sameomenmera@srs in
a nitrggen 0 ait nosphere, Exanple 9 was fabricated in the sane manner as
Exanpl &21P€ 1.

15  Comparative Example 2
Apart from using a semiconductor laser having a wavelength of 680 nm as the light
source of the light irradiation portion, Comparative Example 2 was fabricated in the same
manner as Example 1.
Comparative Example 3
20 Apart from increasing the temperature of the resin to 80°C when decoloring the
ultraviolet curing resin, Comparative Exam;ﬁle 3 was manufactured in the same manner as
Example 4.
Comparative Example 4
An optical recording medium whose substrate was formed up to the reflective layer
25 given in 1-1 of Example 1 was fabricated using an ultraviolet curing resin that had a color as
recovered.
Comparative Example 5
Apart from filtering the colored ultraviolet curing resin through a filter having a 0.2
pm mesh, whose material is formed from polytetrafluoroethylene (PTFE), Comparative
30 Example 5 was formed in the same manner as Comparative Example 4.
The initial external appearance of the adhesive substrate of Examples 1 to 10 and

Comparative Example 1 to 5, fabricated as described above, was judged as by visual inspection.
' 17




Exanple 10 Apart fromfiltering the ultraviolet curing resin fabricated in
1-2 through a filter having a 0.2 m nesh, whose material was fornmed from
pol ytetrafl uoroet hyl ene (PTFE), 10 Exanple 10 was forned in the sane
manner as Exanple 1. Conparative Exanple 1 Apart from using an argon ion

| aser pAduésig: strengtiehd B@Edbildy velkdalksb Bvasgattdie | i ght source of the |ight
irradi ationEﬁgrtlon Conparative Exanple 1 was fabricated in the sanme

manner as jHeging the lmatﬁﬁﬁpé’ﬁ’ a@suabm@mﬁpn,ea satpat Was evalvaied WdDeeGaPable

sem co aser. haV| mas _the |i of
The | BREStE st AR AT AR oA 5 PHFETE Fri0k vk Sl gl vhERiend Sl ¢he
sane  gROAELhiES stpsAIRAIS do ¢ EP%@Eée}ﬁear@‘sﬁlﬁEh ‘%vaé"uﬁﬁ’sa %Is lﬁfd?é?mn'fﬂcr easi ng
the tenperature o “the resin 80C when decoloring t traviolet curing
resin, ConpaAdhésire Etengihe véaswasstedhnby adiappég i thet hpuszﬁrrewm]hngr negium
Exarrpl e 4. Conparative Exanple 4 An optical recording nedi um whose

subst r BergeReularky dxog @phﬁtléhtt ple 12em & cpyirm filay delpmingtioan The stapdyd Bxanpl e

1 was f brlcted usin n ultravioelet c re nIht ha al.or
recovel BameRDNELFHT IR B Aot oRgEi et sk ket GfiringRi P 4R e 8
ul trabeéE&tde%lhﬁlﬁdrﬁﬁ'b@Fﬂfﬁ%%répfe’cést@élarﬂﬁﬂieag a 0.2 mnesh, whose
material is formed from polytetrafluoroethyl ene (PTFE), Conparative 30

Exanpl e 5 waBorftestimgdtdrabititye theaamptes weee ledisin Gnr§dac a80% KEzavipneneat fof 60

|n| tial external _appearance of t he adhesi ve substrate of Exanples 1_to 10
CBMWar af n& adisgiyfppsT wasgthen OP%Wdc@tréama&eSd@é@quﬁéaala?@awaﬂ%as Bdged

as by 0 th and storability were al so

eval uafég@ﬂ%kt%ie}@:ﬁf%ﬁ&ﬁdn hﬂééslgnfa\ﬂlﬂ‘??é ggw sual inspection, a state that

-was eval uated to be capable of act uaI use was given an A, one in which the

color was slightly renoved was given a C, and
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one in which substantially no change was seen,

‘given an F. 5 Adhesive strength was tested by dropping the optical
recordi ng medi um perpendicularly froma height of 1.2 mto confirmfilm
j udgnment was expressed by A if none of the

del am nati on.

The standard for

and whi ch was unusabl e was

ten te@Tabma Bces del am nat ed by Cif I to 3 of the pieces delam nated, and
by F i f—4—or—morgpieces—detanmitated—For—testtngSstotabttt+ty;—the—sanpl es
were |eft in an BO' CMag@mnRH enWavelenggnef theor| 2Bfernald) hours. The adhesi Ve
| ayer was then opserved for changes in i external appearance. The result
of the|eval uatioh of VbF‘PfB T ter‘r@ t§°‘§ﬁ%?/é{§"1 n TRRFFE"CF. 1”8‘% bl ey L1,
) orability
Maxi nup\avel engt h @Qﬂi nal 11 F&Ebr?nl | g?&eﬁe
t heappear anceAdheS| ve orabi l|ity wavel ength of theli ght |%tr adi ati onof |t he
resinstrength co le@ﬁbdrrésiﬂ [mmj} ] pertiérofam] ni|| ay &ierl 590633AAA RP590657AAA
3588633AAA 458663 3AAA 559065 TAAA X6586633AAA—7580633AAA-8586633AAA
958663BAAA 10586p33AANMS590515CCF 2588680FFF 3586633ACF A A
2 590 657 A A A
3 588 633 A A A
4 586 633 A A A
% 5 590 657 A A A
s 6 586 633 A A A
7 580 633 A A A
8 586 633 A A A
9 586 633 A A A
10 586 633 A A A
1 590 515 C C F
2 ol 2 590 680 F F F
s |
g B3 586 633 A C F
g
S Fla 590 none F F F
5 590 none F F F

As is made clear in Table 1, it is possible to decolor a colored ultraviolet curing resin

and recycle it through the recycle method of the working examples.

5 loss of adhesive strength of the adhesive layer or loss of storability of an optical recording

medium in which this method is used, and the functionality of the ultraviclet curing resin can

be demonstrated.

On the other hand, in Comparative Example 1 and Comparative Example 2, the degree

of decoloring is insufficient depending on the choice of light source, and thus the adhesive

10

problem with decoloring, but the reactivity of the ultraviolet curing resin and the additives is
partly lost due to elevated temperatures, and adhesive strength and storability is lowered. On

the other hand, there was no effect seen by using material in which the recycling method of the

19

Furthermore, there is no

strength and storability is reduced. Furthermore, in Comparative Example 3, there is no




U4590noneFFF 5590noneFFF As is nade clear in Table 1, it is possible to
decolor a colored ultraviolet curing resin and recycle it through the
recycl e method of the working exanples. Furthernore, there is no 5 | oss of
adhesive strength of the adhesive |ayer or |oss of storability of an

opti Cabrers&ﬁoﬁldérﬂﬂm Wﬁﬁ'rﬁmﬂeffoﬁﬁé& hort [t Swii®H RRd maerit$ 6flas 8RN filired, as in
functionality of the ultraviolet curing resin can be denonstrated. On the

ot her Kangparative Ciwapeplatd wed ERempiretive dixdmBlmparaati thescExvamp ot uitehle Wegr ee
of decoloring is insufficient depending on the choice of |ight source, and
thus tK&Ydiesive 10 strength and storability is reduced. Furthernore, in

Conparative fﬁf{?g&u r%rde‘irib%ra?m | et %r??égx%ﬁh%hgﬁt ﬁffé%% ?%msmftthé Ex‘;e Aty

reactivity o aV|oIe curin IVGS IS

| 0s§ dusrehBore hvadptidatile ﬁparmémb@%nd@e@cﬁﬂgﬂ&we ﬁ)ﬁ'rr@é}@hﬂg RB@ret @m{mbldtt y is
| onered. On the other hand, there was no effect seen by using material in

V\/m c h ching weips fin nrg uneytred statsffor keamsle.pr Berthermprey eptidab rc:owecbng\med@éhatomed

and Coff=PRrqgE MR BPE0S A Bigh 40t RBL Thsr B Teeabh ot SR g JRTTRGS The
recyc LR ARGIARAO: bRllcaRNE L B8 WLEARKIElsat O RESYDR he

present |nvent are app | as a net rec |ng evi ce, for

recycl BogRgot ﬁarceﬁﬂmg inedi satlehs CDUROM, CEBSRWS DVD-«RM)MDDMIM RWaD& f-RAM
exanple. Furthernore, optical recording nmedia that use the rec Ied reS|ns
t hé® eofnéBlhihgye @b\ﬂﬁrﬁw e griesresindepsrdiba gl travdolat cvfﬂ@g rést& Ay ee qoEsipd. 1288 e

OP 2l SR B, BHABHE L5 Dot R SRR AR LY i)

DVD+/ - RW DViph RAMi0atRid c13ihs gﬁ&“ftyai& éaﬁaﬁék\é' P&t &b&ﬁlidaﬁoﬁ &8, doayien286.he
ultraviolet curing resin may be col ore t he present invention may be

appl i e@ht entitealiscbasyod ef Bhasasc Pateht Aaplicitien N 2064 128280nis herdby in@pporatli on
cl ai s prlorltﬁato Japanese Patent Application No. 2004-129280. The entire
di scl obgrern PHifese Patent Application No. 2004-129280 is hereby

| ngor por at edyher G- huc LELEEEAGE s RNl €n00l Yo SRLGESH: FIbadiRalS, have

beén chosen to 1l rate préesen |nven ron, e apparen

those skiviil 86l abparkReioathbse §1Qm-d i Shethn® GRS URE dhRRIsuNANOVS R ahGRSs and
modifications can be made herein without departing from the scope of the invention as defined
in the appended claims. Furthermore, the foregoing descriptions of the embodiments
according to the present invention are provided for illustration only, and not for the purpose of

20 limiting the invention as defined by the appended claims and their equivalents. Thus, the

scope of the invention is not limited to the disclosed embodiments.

20




nodi fications can be nmade herein wthout departing fromthe scope of the
invention as defined in the appended clains. Furthernore, the foregoing
descriptions of the enbodiments according to the present invention are
provided for illustration only, and not for the purpose of 20 limting the
i nvent iWOHARSS §dAINBD BY: t he appended cl ains and their equival ents. Thus,
the scope of the inventionis not limted to the disclosed enbodi nents. 20
VWHAT IS CLAIMED IS: 1 . A method for recycling an ultraviolet curing resin
that ig in a B ; ; 1S{gH i ng

t he uI?ravioﬁg?aggggﬁagresiE%nzgg&gg%%P%?Fﬁgg 3ﬂgﬁggg?éﬁkﬁ§Lt g&ﬁ ?#%%iolet
cur i ng theaaethodwdrhpdisight of a wavelength in the vicinity of the maxi num
absor pti on wavel ength of a coloring substance in the ultraviolet curing
resPn. 10 2.rerpeeripgithoultewiolst saxng fesigs arf ul travi ol et curing resin according

toclaiml, ,wherein the. ul.traviglet. curing resin..c ains_at .|l egst one
variety of photo | [ ; e | a gani c
Cety of " pASOETHE ! HRgAhE B Olrioh it BRI AR e RS B Gan
CONPOUREniBNET e ik ndod UbERHOR MABRALHRE 508 dwa{—&ﬂ)%em&ﬁange in B hAGvIRNAQLO
initiator and the rmaxi mum absorption wavel ength X2 of the coloring
subst angEngm®sinsfy the relations: 15 X1 <),2 ,% 1 < 420 nu. 3. The net hod
for recycling an ultraviolet curing resin according to claim2, wherein a
wavel ength k3 of light that is irradiated for decoloring and the wavel ength
20152 sat | .Sf Yhd Hl% oﬁlf&Iﬂeg{Elitng%ﬁ ultra%?c}letncr{friﬁ I}/el:si(n %cl%%rd'f 890) kﬂxrnnl, 4. The et hod
for recycling an ul'traviolet~curing resin ST ng " °cTa™2 or claim 3,
wher ei n the ahgei the ARARMIAEUHAE FdsHESondind Rasdst HRevAiLES FYMBRYARatorrde from
a 25 cyanin-based dye. 5. The nethod for recycling an ultraviolet curing
resi n accor dibegologingsybstanse éf medeafrom2ntoyganid compotndwirer ei n t he or gani c

conpound | nCLvﬂgr%sn %tle ln?a?c?l;lm%ngbsg}lp%oﬁo%gagr{]gtth rlﬁd %f ft{ag rBh%to initiator and the
maximum absorption wavelength A2 of the coloring substance satisfy the relations:
15 Al <22
Al <420 nm.

3. The method for recycling an ultraviolet curing resin according to claim 2,
wherein a wavelength A3 of light that is irradiated for decoloring and the wavelength
20 A2 satisfy the relation:
(A2 —40) nm <A3 < (A2 + 80) nm.

4. The method for recycling an ultraviolet curing resin according to claim 2 or claim 3,

wherein the organic compound includes at least one dye component made from a

25  cyanin-based dye.

5. The method for recycling an ultraviolet curing resin according to any one of claim 2 to
claim 4,
wherein the organic compound includes at least one dye component made from a

30  metal chelate complex of an azo compound.

6. The method for recycling an ultraviolet curing resin according to claim 5,
21



30 netal chelate conplex of an azo conpound. 6. The nethod for recycling an
ultraviolet curing resin according to claim5, 21 wherein at |east one
variety of the dye conposition is a chelate conplex of an azo conpound and
a netal, represented by: HN S02Z where D is a nonocyclic conpound or a
condensed ri #WelkBvatnigasitonk 8agktyf dfviie TBEROMPositieh 1RY cholatensdmislex af ah @ast one
sel ected froma group consisting of oxygen atons and sul fur atons, and may
f ur t hecompeynddad mirpetalgeapresedad bt her than shown in the fornula; where Bis

a nonocycl | conpound or a condensed ring and may be configured by carbon
atons a ogen atons, or may be configured by carbon atons, nitrogen
atons and gen atons; where D and B nmay have any desired substituent
groups; \and”whe¢re Z is an al kyl group of at |east one carbon 10 atom and
whose hy en may A€ Substituted by at |east one fluorine atom 7.

The net hod Mor recyhi an_ul tiravi ol et curing resin according to claim®é,
wherein D or B has a group selected froma group consisting of
an al kyl group, an al koxy grodp, a cyanoal koxy group, where hydrocarbons
are substituted or pariiﬁ y 15 substituted with fluorine atons in each of
the three groups, a ni group, a cyano group, a halogen group and a
substitution group having\ necyclic conpound or a condensed ring that

i ncl udes at | east one of a aggon atom nitrogen atom oxygen atom or

sul fur atom 8. The nmethod for recycling_ an ultraviolet_curing resin

accor dPHgte 3 ismipogpeycls cempewndsoriafondensed aingbavingjab leastr{ivierpernlars and may

for I } st S r onsisting
o782 kI oBPURLS nel ok S n U B! SHEH ORI IR Borh SRS
resin afg@Ahdtdnél@deniyro8@fateins Gttt fhah dhBwn3R td RirMuBy wherl WS a FRABEJCHEENT,
cooling a light irradiation portion when irradiating light. 22 10. The
met hod cémpoundoyred éangensed uingrandi rotebe configuged by carbe conti ang lydragey abmes, of
claim %r En%y b%l c%ln_%]gl?r’edfbgfr éar eorn a(.:tgm ,r rln%rlog% atoms and hydrogen atoms; where D and B
may have any desired substituent groups; and where Z is an alkyl group of at least one carbon

10 atom, and whose hydrogen atoms may be substituted by at least one fluorine atom.

7. The method for recycling an ultraviolet curing resin according to claim 6,
wherein D or B has at least one group selected from a group consisting of an alkyl
group, an alkoxy group, a cyanoalkoxy group, where hydrocarbons are substituted or partially
15  substituted with fluorine atoms in each of the three groups, a nitro group, a cyano group, a
halogen group and a substitution group having monocyclic compound or a condensed ring that

includes at least one of a carbon atom, nitrogen atom, oxygen atom or sulfur atom.

8. The method for recycling an ultraviolet curing resin according to any one of claim 5 to
20 claim 7,
wherein the metal that forms the chelate complex is at least one selected from a group

consisting of Co, Ni, Cu and Zn.

9. The method for recycling an ultraviolet curing resin according to any one of claim 1 to
25  claim 8, further comprising,

cooling a light irradiation portion when irradiating light.
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filling a portion in the vicinity of the irradiation with an inert gas or
dry air when 5 irradiating light. 11. The method for recycling an
ultraviolet curing resin according to any one of claiml1l to claim10,
further conprising: decoloring by irradiating light; and 10 renoving
foreign matter after the decoloring. 12. The method for recycling an
ultraviolet curing resin according to claim 11, further conprising:

rermovi A§- t heThgmggmd thnteceelingyanfuliravdelechgringesig aconrding teanyfae of elysllitag an
ul travi Le% ﬁ#ﬁfn resi.n that is in a colored, uncured state, conprising:
a reco&%W? % BY P& Rering the ultraviol et curing resin; and a |ight
irradiation [ | @E I AGniBY of =" : l; ! i resin
W Eh 20 11 g o o e e
wav el engadiatofg lighe.ol ori ng substance in the ultraviolet curing resin. 14.
The device for recycling an ultraviolet curing resin according to claim 13,
wherein the ultraviolet curing resin contains at |east one variety of photo

initiator; 25 the.caloring substance js nmade f.romamn organi c c ound. and
wher ei it he mhS AIRAREABE S R g POy e o ig rexsh Arioiipp o Y ot bR Mg g
the npuEimum AkGeF im@kiyavel ength k2 of the coloring substance satisfy the
relations: X <X2 X1 < 4 run. 30 15. The device for recycling an

ul traviol et desdloripggsimdatogtidhingnd o cl ai m 14, wherein a wavel ength 2, 3 of
light that is irradiated for decolori n? and the wavel ength 23 X2 satisfy

t hd%r el at i onTerggving foregign matierafies the degoloringn) nm 16. A net hod for

manuf acturing an optical recording nmediumwhich has a recording |ayer

12. The method for recycling an ultraviolet curing resin according to claim 11, further
comprising:
removing the foreign matter by filtering.
15
13. A device for recycling an ultraviolet curing resin that is in a colored, uncured state,
comprising:
a recovery unit for recovering the ultraviolet curing resin; and
~ a light irradiation unit for decoloring by irradiating the uliraviolet curing resin with
20 light of a wavelength in the vicinity of the maximum absorption wavelength of a coloring

substance in the ultraviolet curing resin.

14, The device for recycling an ultraviolet curing resin according to claim 13,
* wherein the ultraviolet curing resin contains at least one variety of photo initiator;
25 the coloring substance is made from an organic compound; and
| wherein the maximum absorption wavelength A1 of the photo initiator, and the
maximum absorption wavelength A2 of the coloring substance satisfy the relations:
Al <A2
A1 <420 nm.
30
15. The device for recycling an ultraviolet curing resin according to claim 14,

wherein a wavelength A3 of light that is irradiated for decoloring and the wavelength
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.5 made of a dye conposition on a substrate, for form ng an adhesive | ayer
or a protective layer wusing an ultraviolet curing resin, the nethod
conprising: using the method for recycling an ultraviolet curing resin
according to any one of <claimi to claim12; and form ng the adhesive

| ayer &2 setifdy phegtlation:ve | ayer using the recycled ultraviolet curing 10
resin. 17. 1T§§r@ﬁf°d<5.ﬂ: nu% cturing an optical recordi ng nedi um
accordi ng toV¥iarmiB=" % e cBfpri sing: forming the adhesive |ayer or
the protective |ayer; and 15 recovering the ultraviolet curing resin that
is in an uncured state and that is colored by contact or contam nation
Wi t h anét her Asnithdd oz enamaértirmgranngptichleet@yi@p Sned?dn which has a recording layer

5 made of a dye composition on a substrate, for forming an adhesive layer or a protective layer
using an ultraviolet curing resin, the method comprising:
using the method for recycling an ultraviolet curing resin according to any one of
claim 1 to claim 12; and

forming the adhesive layer or the protective layer using the recycled ultraviolet curing

10 resin.
17. The method for manufacturing an optical recording medium according to claim 16,
further comprising:
forming the adhesive layer or the protective layer; and
15 recovering the ultraviolet curing resin that is in an uncured state and that is colored by

contact or contamination with another substance when forming the layers.
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