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7 A A
FrHY
ATE 1

(a) ¢+ 714 (backing substrate); ™

(b) Aeoji= shte] ol FA 8k (epoxidized) A=A 7153, Aok shrbe] 27kb(dibasic acid) Hi= o]9] F¢
E(anhydride), T 3hvhe] 27 B o] F45 9 17MH(monobasic acid) Ei= ©]9] F4&Ee] 2oz h
Bl RbE AES xdeke o Wi AEA 2AEES R 71E fdd wiAske @AE Edeke OF U3
4 AFHA =

A7 2

A1l dolA, 7] dFAstE A& 715 o FAskE o (soybean) 715 AS SR o= 4 W

2T% 3

A1ge] oA, A7) 7R e ERES UFtEE A A (dicarboxylic acid) X o] FEEQ AL EHO
=
|

Cl

AT 4

A& golx, A7) 17 e FEES R JF2 B A A (monocarboxylic acid) W& o]Y B4EC AL E

How st Y Ny WAA TEE

A3 5

A1l doiAd, 7] 27kt Ee FES BEiHmalonic acid), #A14F(succinic acid), ZFEREAF
(glutaric acid), o}t]=AH(adipic acid), M@ H(pimelic acid), FHEA(suberic acid), oF&e}AH(azelaic
acid), Aul=Ak(sebacic acid), Hakdg  Ak(brassylic acid), Z@ak(phthalic acid), ©o]AZEA}
(isophthalic acid), ElEZ"AH(terephthalic acid), A5 =(succinic anhydride), Z&&(phthalic

anhydride) == o]¢] TFERHE Ad¥d A& SHo= k= obd g A3 728,

AT 6
A1gkell oA, A7l U EE FEES LEHformic acid), oFAEXH(acetic acid), EZE3]22F
(propionic acid), ¥E]Z2H(butyric acid), Ww}eElXH(valeric acid), ZFEZZEXF(caproic acid), °oIHE

enanthic acid), ZFZ#EAH( caprylic acid), g4 i id), 7F=24k i id), <dA
( th d), ZF=ZH2( ] d), #zFAH(pelargonic acid), ZFEZEXH(capric acid) gl AL

AH(palmitic acid), vFE7F2AF(margaric acid), ZE|oF2XH(stearic acid), >=4d]aAF(nonadecylic acid),
ofg}7| =Xk arachidic  acid), @ldlo]z A2 heneicosylic acid), Hl&XAk(behenic acid), EgzZAA
(tricosylic acid), #Z2=AlZ2H(lignoceric acid), WMZEAH(benzoic acid), WEE#2H(naphthalene acid),
MM ERFE(acetic anhydride), Z2I&EFE(propionic anhydride) T& o]9) ZIEZXHE AHAule AES

sqow s oY Wy BEA FEE.
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(moD%E A &3t S8 Zolm,

71 o ZEASE AEA 75 WS URF e FeE e Wy (nodified) clEFASIE AEA VE
159 1.5 WA 6 9 AZAVE E7]7]dd S8 AL 5o s oy udyd Ha3A +2EL o W
H.

A7 14

Aos WA AT F ol @ gl oA,
47 L el AFES Pela dold wE g 714 glo] 48

g2 golu/ZaZg AE/<kt 712 ZF(assembly)S @A Y&, bz 712 Hyx oy Hiby
of TRHE AV ZEEEH e xH 9ol FolAY Y Fojue 4] bzt Z|”e| dide]l IR E 3] =

H e} H LA
271 ke Wz AFA eSS Arte] flal 3 71d e HEs goly 9o Aok 4] ZeEey
AFEE 7hdshs A 5A0R s o4y v A3 Txes e Ul

AT 15

A9gtel] oA,

=z Ze AFES s 8, dEASE AEA 715, HAR dhe] 27MF B ole ¥4E EE )
o] 27kak Es olo] B4E H 7R m o] EEo S V] wSAYE @,

=y
AAA Lels gholy ol ZejEew Al A 88k |l

A Dels solu/Ee Bl AF/ FuA e o]y
Gl =8 4] ZelFelule] E Aol FOA G2k oS Yplacing B
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ol71A, dZEASE AEAG 715, A7) Aok shuel 27k e ole] F4E EE e 27MF e o9
F4E 9 R EE oo BaEe] 2ES x7]d HESAIZIAL, 80 WA 300TCe] oA A7) oEA|stE 2
B4 7187, FHol® slte] 27k e RpE mE ovpal e BeE 9 R e YR 3o 53
ES 7MEshe RS el oY U HEA RES e WY

AT 16

A9& WA Al 50 Z ol 3 gl QoA A7) Holkm sty dEAjstE AEA VB Sl AR Ao
= shue] 27k EE ol F4EI v HN

AN, A7 EulE oW, F59 mE E3H 43 U (quaternary ammonium) 3EE 4x} EZAZUS
(phosphonium) 3}§+&E, ¥ (phosphine) =& 4Zd] F% F2H3E (hydroxide) 258 AgH AL EFoT

She ¢ W AR TRES woi o,
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AT 17
SZ125E dess o g HEA 2A4ES TEY] g U

(i) (a) Aol= shte] ol FAISE ey 7153, Aok shte] 17 Es o9 Foed A7 wegd
AFAsE e 7IES @ 5

() @8 Mg AEA 2HBS R/ s, WP ABARE /5, Holw st b Ei ofs
F4g, EE Ao she 274t Ei oo 4B R UM B old g &3 weAsE v
et w, EE

(i) o8 Wiz J&5A 2A4=s Aakstr] s, A= sl A FA gt A= 7153, A= st 2
7R B ole] K, Ham she] 27kt Hm ole] Fd B VMY Hm o)) FpEe] Zghe WS AlT|AL,
A7) FASE A=A 71Fel W e 27t e Fege] ¢ 7R JtERAY] of dFAstE A=d VE
oAZA7]9 EHZ 3:1 WA 1:3 9 A& T Iy

A% 18
2AFA]
A3 19
2HA]
AT 20
2AFA]
A3 21
2HA]
AT 22
2AFA]
A3 23
2FA]
AT 24
AFA]
AT+ 25
2HA]
AT 26
2AFA]
A3 27
2FA]
A7 28
2AHA]

A3 29
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A
273 30
244
AT 31
A
g o] H

7l € & °F

Hl 4 7] &
B uge By AsEz

= mfg 2010 69 89 99 v 71&=Y A 61/352,6915 2 2010 109 19¥0] EHH v 71EY A

61/394,7265.5 ¢4 FHetL, 2RSS AAEN 2 Al SFET.
o WA H&ZAl(pressure sensitive adhesive;PSA)(FEF "xprF HAA" EE "zl AF HAA"R
dH ) E A2 A 7}31_% FES 7S o o gWed tdEA E5 FEfel AT, Y] HFAAE
A7 A &, E EE HAN(radiation)7F & fivk. e WA ElolZ w/EE FU(foil), ¥
WAl B4 gl =B uﬂE, 252 E™(automobile trim), 274, o= 9 tE AF HE tdAdd o
A s ALHn

esd, dFE d9Ho = psAvt A °§‘r6‘(petrochem1cal) 712 EYHEREH szl Aol “r‘""?_]. A
olad, ¥MyH ofad 9 AYZ-7|x AARRH FEHE Aol 7hsaltt. Fol Afr(petroleum) % H4A
Thae AR FE AR 2 HESUHE ey e AR Ee . oA AN e Ad A=
E2HE e & 9= PSA RAES ATWUE s, AU, oA 3 FEE EA5A ¥ PSAY &

HEH Be FRG AWAST AR Fol shtolt. wEelA wpd A9l 2009 sk AatET @A,
Ake] A OE 1B 69 BeEnT W AgEG. adE, B T /1% ARe 498 SR8 9

) o)

2 G5 P A 2de wet 1-A1E X3t 9 Bx3) X ib(unsaturated fatty acid
s)9] tde 2AAES 7HE EdaEgAgtelE(triglycerides)d E3Eoltt.  EEx3F AHEY olF Ajte
At ghgol oA HS EdE SA|& EololE](oxirane moieti T OF)E AEECT, o FA
stel diF  7]&(epoxidized soybean o0il;ES0)Z 2 o FAIstE A EA 7|5 (Epoxidized vegetable
oils;EV0s)+= AdHoz rhssta i, Zgxy, dz, 349 92 vgst 434 A E(thermosetting
composites)oll BlAl AR&3T},

Ir
oz
A
:Olz"
ox

)

M= ATHWO  2008/144703 =) A “ W)= YAt
(methacrylate) ZE3 2& Af-gZ3 o2 (free-radically) 83 7% 8L AW, AW o] ~E

(fatty esters) & AEA 7|Fo2 A A= 2 v PSAs FAS 918 A9 M (ultraviolet) WAFS}F 2
= A 2HZ s S S% Sstdd

A7) e agel 2/ dwden oEAsd AW oaE wE oEASE s 2 oladiMacrylic
acid)/mEfob=LE Ah(methacrylic acid) Atelo] Whg-& Fa] €tk T3t &k, et ofad == Hg
of=L®™ Al (monomer) SokL ATk AW A 2B/ AR/ 7SS 2t §F-T @ 3Hcopolymerize)oll A8
o 2 2w Aol oM, Arsket-rxe] ofA A2 obF A olg g Hr2 AfrsiebA-7x

o T
i
o
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gy e Al et FAEF L Y&
Boubgo] AREE, 7] @go] fof "sh(a)", "stuk(an)" E "A7](the)" =
A A = ol B=o] thA(referents)S FEdt}. I, B dmo] ALgw A] &o "pAE"S "3

A7 o] "XW=F9(aliphatic)" AVlelA AdYE A Fol L(alkyl), LAd(alkenyl), <7Hd
(alkynyl), st=2713} <47 (halogenated alkyl) % Alo]Z2UZ(cycloalkyl) S ¥33F A7 Awzcy. "
AAWZ 9] (lower aliphatic)"2 1014 10 T2 QRS 7= Br)d &= B7]5%] &o x4 tolr),

A7) go] "dZ(alkyl)"e WE (methyl), ol€(ethyl), n-Z23(mpropyl), ©|AZZZ(isopropyl), n-HE
(mbutyl), °o]&F-€(isobutyl), t-F®(rbutyl), e (pentyl), & (hexyl), ¥ (heptyl), =€ (octyl), H
A(decyl), HIEZ A (tetradecyl), A A (hexadecyl), olo]7 A (eicosyl), BIEZT A (tetracosyl) % 9]
o} FrALSE 1014 24 A Qxte] BEUlE e BEUHA e ¥31E 3l 4E e,

2
12
)
S
=
oD
-
=l
=~
=
SN
o
Ll
—
2
>
=
(e}
au)
>.
0,
)
i
)
rlr
5=}
o
Mo

=S 71| e B7EA] g ekt 44
9l AT 1olA 4 A HUAE zZier. dUT2 EZ7l(halogen), Ale]EF2YZ(cycloalkyl), %Al
(alkoxy), ©F|x=(amino), sFe]=5F4 (hydroxyl), oFd(aryl) & 715 (carboxy) ¥ 22 X EAE 71A 3L
A& st e 2 ol FAEAE Edtete "diAl €A (substituted alkyls)"o]tt.
471 go] "ol (aryl)"2 oW w7 Z WSS EEE AN AFEHA] e oE Sof wiAl, yze
of Tk Aojrh. g, V] o "olH"E Y] wEETe] A7 awlel WEelE Aok dhitel HH=E
A (heteroatom) & 7HA&= WEAFSZwAH AHow SHZ o (heteroaryl group)S XA T AlSHE] A &=
k. HHEAAY] o= Ai(nitrogen), 4hA(oxygen), #(sulfur) B <l(phosphorous)& XEFsA|RE A gha}
A v, A7) ol #& d(alkyl), ¥71d(alkynyl), Ad(alkenyl), o}H(aryl), F&tol=(halide),
UE=Z(nitro), °Fx(amino), ©lZ2=F(ester), AE(ketone), <HI3}o]=(aldehyde), 3JFo]=FA](hydroxy),
FE2 5 A 2H(carboxylic acid), EE &3 Al(alkoxy)E 7H7]1a &= AY ol & X&EA &g & AT

AgetA =tk

o)

-

7] o] "Alo]F 2L (cycloalkyl)"&= Aol Al /) B4 A2 FAAE H-wEEE B E-7) %3 o] #3
70| T}, Ato|FRd AT o Ato|FR IR (cyclopropyl), Abo]EFEFE (cyclobutyl), Ale]Z=E3E
&

=7
=
=7
= =

(cyclopentyl), AF]E 28 (cyclohexyl) 2 29} FAeE AL LAY AskelA] =t

N

>

o,

}7] o] "FE|EAL|EF 2L F(heterocycloalkyl group)" Hol& dte] Av] mEle A7) B4 QA A
, Ak, 3 g Q) e FEHRYAE VX3 XFE Aol Zo] AHE AT Ale]F R FolA|ut A

ahA eFeth.

o

2 e AAXE A& o A8t (epoxidized) AEA 7|5 (EVOs)oll 7]Z38 AlfFg PSA 2= 2 PSA AlA £
PSA Hlo|x H/E= ol X U(foil)e] FHE Sk WHelty. drbygo = EVOE PSAC] lojA A= 27}
FFEEARY, e F ZFERARE B 27} RSN 2ee ZPA L et

Z o 2~E(polyester) <& AFES ETdtE= A7) PSA FAE 3 Ao goji FHolm dhito] EVO & AHojx

shuel 2714 e o] Fa4E 9 FrHHoR Hojk shte] 7ML e oo FEe] oA FE=HlHn

Bougo A kel Ao A2 (adhesiveness) TE E7](tackiness)E YERE W7 Ux g

(odorless) A7) PSA H&A] 2AES] oW AFL H7]80 H/wE B4 S 71X BHEA & ©A A
al

B AsE ARER T4 W/EE 9= 2ick,

¢

>_lv‘
b

A7) EVOE AHom AEA 7|59 olF Agte RIS A3l o3k 2&EA VEo2RE FH wHeF SAS
(oxirane) X.oJoj¥] whEojXth, 5 Mo 9lojA], EVO= Aty oz oful "Wy oE Eof, gy e=
ul$- Z YA A8 dAJA, &9 in situ JiE X5 (performic acid) S AFEEA AAF R = K

_8_
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ste ol A3 AEA 7|59 oW fFXAe #3 Aotk HEzl AEA Ve A
I TAY n=2 B¥3¥ (polyunsaturated) EZEAlgo] =9 o 3
A el

e e A ARE(CpAIA Gy e AR Y3 A=

ojltt. Ayl AEA VELE Ff(palm oil), B H(olive oil), ZFsEbfr(canola oil), FFF(corn
0il), WA H(cottonseed oil), ™FF(soybean oil), o}ul2lf(linseed o0il), AKX f-(rapeseed oil), IFu}
Abfr(castor o0il), FFAYR(coconut oil), oFA-F(palm kernel oil), AAs(rice bran oil), Z3}
(safflower oil), #7]&(sesame oil), avFe}7]f-(sunflower oil) Hx tE =R EXxsid AEA 7|&
(both Aoz &4 @ FHd4oz HAAE A E0) E o9 & = 4 vy, oWl Ay JojA,
Shutell EVORTE v v+ Ystd 9 EFEE P4E

I

A<

T
EVOst= ditd oz 2714ks 7HX 3l S33e u JEdAZde 4ds 1s=s z2te ZEded 494 &
71 F7HA 715 (N FAT D 7S ol SlEFATE XdsteE)S JHHa agE=E =
(modulus)& S7}8kal PSAME 159 f8A4do] A, Bz, of|l Ay oA, Fa+
o] ¥y P/EE= wa-ZA3 F4ds dnE A=
AA-siey,  EgE, ESO9F £ EVOs 2 olZA|stE olriA f-(linseed 0il) Spectrum Chemical Mfg Corp(
Eyol =, W=) 2 Sigma-Aldrich Corp(W|FE] F, "=)3 &2 4 TEAEZEH fGA 45 7.

2
)
o

271 Vo= EglaeAlgtel= & oF 1.5 WA ¢F 6 o FHA] H(HEes AAo] 1 o) E EFeth. 7] EVO=
AA 5, o AFsAl= 2.5 WA 4.59] 7|5 (NZA] )& EF3sh= Aeo] Agsitt. 7] EV0Y dZA] 75
Ae A7 27 AEd 71ES A7) ol Afel BF B | o ZAstE Bl oA 2dE ook Ee,
E3g Aol oA, & @y PSA 2AEC oA HL VTS ZE AV EV0stE 1E9 odFA 7SS
o aElan o) 2EY AAEA AWE AAH 7S X3 AV w2E SEske] oA ] &y w
A-Agte] WEE A7 F7H4¢ Hojk sl 17k i o9 F4E (3o (modifier))S 2he Whgol 9
;A WFE = qdoh. A7) EVO(HEE WEE EV0) 9 ol FHA] 75> EVO R 271e] A7) FRbstel delA A
suxAde] vE 94 dEE At Egh, V] @0l AR 2 B Y] s 2% Ad 9 AR
2 7] PSAse] EAE TR A3t AAE Ateloltt

Y 27PFo] He Ao] FHT: 7F ke & UV R E B
]

A4 7t2 24 moloje|e] Rito] ofyl

shu 27k4k o] wb et o EREE F4dE & vk, 27RES 308 A o), A EHAl 344 22

AH(succinic acid), ZFEE2H(glutaric acid), ©Fg XAk
(adipic acid), ¥@AXiH(pimelic acid), THIE2F(suberic acid), oF&#4it(azelaic acid), AMul2=4t(sebacic
acid) 2 BepdE Jk(brassylic acid) & X¥she AH(AY, 7HE e 943) X3t 7125A14 ] 4 4
ok, m3F, 27MFe ZeAk(phthalic acid), ©]&ZEAM(isophthalic acid) 2 El#lZ 2 A terephthalic
acid) & Algtglo] x3ste WA B oo FrAZE @k, wmgh, 27Me FEYS 22 e fFEAESE
Ak & Qlth. Eold o 44 4B (succinic anhydride) ¥ ¥ F<=%(phthalic anhydride)S =%
o] xetait},

A7) o EE TR GEAE A A9 4ERRE FREN, 55, OAsRa wE ol T4u
=
as renewable resources: current state of chemical and biotechnological conversion and diversification

by J. 0. Metzger and U. Bornscheuer (Appl. Microbiol. Biotechnol. 2006)& Hz}.)ol| & H % A7}
FoAE (feedstocks) EHFE theFst 27FAko]] A A o2 H 23k},

47k PSA ZAE(AE Eol, oWl AFol glofA, oIk Lol RS Y= 4y ke 9 sht
AR 3, oE S0 AHa) EE oo FEASS TPA= AV H7] a3 oW o] HM, 59, B
wrhEEAske] @ S Qdrh shtel b 3 oolabe wel At el EREE 48 ¢ A Al 1t

o o
Abe- 36709 ®FA } olAE s, vlEASEHA 1 WA 24719 84U, L2 A (formic acid), oFAEAE

(acetic acid), =23 22Hpropionic acid), HE|Z2H butyric acid), HFAk(valeric acid), 7FZ2A4F

e
N
>

_9_
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(caproic acid), °lWEAF enanthic acid), ZFEHAH(caprylic acid), ZZ}<AH(pelargonic acid), 7FZ2AF
(capric acid), ¥ul&2H(undecylic acid), @+$-2l4k(lauric acid), Eg]u]d H(tridecylic acid), mlg]=EAF
(myristic acid), V] EAH(palmitic acid), "tE7}EAH(margaric acid), ZH|o}EA(stearic acid), X=vd|4
AH(nonadecylic acid), ©¢}&}7]=4k(arachidic acid), 3dldle]Z A 4k(heneicosylic acid), #l&4H(behenic
acid), E#]3 A (tricosylic acid) @ #ax=AlEAH(lignoceric acid) WIFH(AE, 7IXE = dF) £3}
ko] = 4= Qluk. w3, A 17RARe Wl Z4k(benzoic acid), WEE#l4b(naphthalene acid) % ©]¢ F=A)

S 28 wEgS 4 o9 fFrAEe] 2 F U

T, dio] &3 U RofdlA BT VIES 7K Aol s olsiE= AAF, MEe FeEY T2 o
2 fFEAESFY AdE 5 3l Eolx o olAE FE(acetic anhydride) ¥ T2y F5&E
(propionic anhydride) Algglel =EFFeTE. 7] 7MEE ubghAeAl Al d85=25E fRdd. o9
E9, AF AAH({ree fatty acid)2 A& Ev 58 YE2ZHEH A AW 2 7159 bl o8] 23
3 5 Aok, E=F, o)yt AAd oA A AWAF e 159 oAE e EREL H|E AV x3; AW
o] §-AFAR H-& EF witol 7] ARAH F4d 5 ATt

T, 588 Ay oA, ATt 7] EVO, 27kt /s 1R, A7) vhg ERES Y] SR )
Al 71z, 593 A(dE E°], 120C o|sholA Faqst= 7] wkdu FHvje] FAlo ofst F& oF
0.05 WA 10.0, ©S 54E3A 0.1 WA 10.0, vbAsA FA o9& °F 0.1 WA 25RO =25E 233
ATt

A7) EFolE A7) wkg 2

& EREY Fol(cure) ATHAE 59, 304 680 Fo ATHE P
o Ful AERAE L FAE Aelo] mA O Fujskshs Wl AgE 5 ek, ol

(1) o}¥l(amines), EHaA Al (tertiary) oFFl, <2 Hof, Egd "ol (triethylamine),
(trimethylamine), Egl-n-#go}W(tri-n-pentylamine), Eglggolrl(trioctylamine), A
(tridecylamine), E#Zdldol7l(tridodecylamine), Ezgol|o]Z ol (trieicosylamine), ZFZAt]S2Aolw]
(docosyldioctylamine), EzZjo}ZduF ol (triacontyldibutylamine), 2-ol8@&2A Tl-n-XZHo}71(2-
ethylhexyl di-n-propylamine), ©]AX 23 t]-n-EdAo}¥ (isopropyl di-n-dodecylamine), ©|Z%-E t]-n-ol
o]z o}l (isobutyl di-n-eicosylamine), 2-#l€==2A r]-(2-o€a)o}l)(2-methyldocosyl di-(2-
ethylhexyl)amine), E#o}=8 t]-(2-F2d4) ol (triacontyl di-(2-butyldecyl) amine), n-Ebd]A t]-
(n-F-g)ol7l (n-octadecyl di-(n-butyl)amine), n-oo]zZA t]-(n-dlA)o}7l(n-eicosyl di-(n-decyl)amine),
n-Eg 74 n-Eu e Eol (n-triacontyl n-dodecylmethylamine), n-<glt]m el o}l (n-octyldimethylamine),
n-d Ao eoeldl p-Tgatjo]elo}wl(n-decyldiethylamine n-dodecyldiethylamine), n—-<Elu]d ]| g o}l (n-
octadecyldimethylamine), n-olo]Z4 tjdWEolW(n-eicosyl dimethylamine), n-<2 n-ZdlAuEolvl(n-
octyl n-dodecylmethylamine), n-ul]ld n-olo]zAo|eo}l(n-decyl n-eicosylethylamine), n-<gt]m|eolq]

(n-octyldimethylamine), n-t] A oW e o}vl (n-decyldimethylamine), n-EdA Y golyl (n-
dodecyldimethylamine), n-HlZtdl A ti v o}l (n-tetradecyldimethylamine), n-AALA A T W o7l (n-
hexadecyldimethylamine), n-5EHd A Y w & o}l (n—octadecyldimethylamine), n-of o] Z At e o}yl (n-
eicosyldimethylamine), t-(n-<8)w o}l (di-(n-octyl )methylamine), Y-(n-d) o}l (di-(n-

decyDmethylamine), ©l-(n-=H2)¥Eo}wl(di-(n-dodecyl)methylamine), Ul-(n-e]Ez}ul2)mEolyl(di-(n-
tetradecyl)methylamine), Tl-(n-31A}E]A) W&o}l (di-(n-hexadecyl)methylamine), Ul-(n-<Eld]2)mEo}nl
(di-(n-octadecyl)methylamine), Tl-(n-eo]ZA)w|Eo}Rl(di-(n-eicosyl)methylamine), n-S& n-Eul2 g
o9l (n-octyl n-dodecylmethylamine), n-ut]d n-SEbdAwEoldl(n-decyl n-octadecylmethylamine), Ti=lgHl
Holwl(dimethylbenzylamine), N,N-t]W & o} & (N,N-dimethylaniline), N,N-t] v & o} 2 (N,N-
dimethylaniline), N-wl@t]#|do}7l(N-methyldiphenylamine), E##Hdo}w(triphenylamine), N-WE-N-Z=d]
Aoty I d(N-methyl-N-dodecylaniline pyridine), 2-#@3]gd(2-methylpyridine), Ezjolgt&o}rl
(triethanolamine), N-wl® &3 (N-methylmorpholine), N-wl¥ 3]s 2] (N-methylpiperidine), N-ol€z|#z|dl
(N-ethylpiperidine), N,N-tld|€ly]# b3 (N, N-dimethylpiperazine), 1-®l¥ o]u]t}Z(1-nethyl imidazole),
1-F-"olm k& (1-butylimidazole), 1,8-tjolatH|Abo| F 2 [5.4.0] 8| Z-7-° U] (1,8~
diazabicyclo[5.4.0]undec-7-ene), 1,5-TJo}xHJALO|ER[5.4.0]% 0| F-5-°4|(1,5-diazabicyclo[5.4.0]undec~
5-ene), 1,5-Ho}xH|Ale] E2[4.3.0]%=-5-°H](1,5-diazabicyclo[4.3.0]non-5-ene), 1,4-Tjo}ZH|AJlo]E=E
[2.2.2]-5%H(1,4-diazobicyclo[2.2.2]-octane), EIEZpHE Folyd(tetramethyl guanidine), N,N,N,N-H|E
2 e-1,8, -t o} e} &=l (N, N,N,N-tetramethyl-1,8-diaminonaphthalene), 2-#d-2-o]w]|t}Z& (2-phenyl-

_10_



[0046]

[0047]
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2-imidazoline), 2-o|€o]n|t}ZE(2-cthylimidazole), H|Z=(2-old&2a)oldl(his(2-ethylhexyl)amine) &
el Rk AlgslA] =),

(2) 5% 94 =& BA(dE 59, 3 f71ie] 428 55 9)- odE 5o, AFID) EF&(otAEo}
A EYo]E) (chromium (II1) tris(acetylacetonate)), =HE(I1I) 2-d@3Alxoo]E(chromiun (I11) 2-
ethylhexanoate), ZAF(III) A}oo]E(chromium (III) hexanoate), Z&(III) SES]E(chromium (III)
octoate), FAF(III) ZE|o}2oo]E(chromium (III) stearate), ZA&(III) YZEHUYo|E(chromium (III)
naphthenate), 3,5-Uo]lAaX2dAgAldelE I EF(111) Zo]E(3,5-diisopropylsalicylato chromium (III)
chelate), H] 2(3,5-t o] A 2 HATAIL B E ) -F 3l o] =& A] AE(IID) Aol E(bis(3,5~
diisopropylsalicylato)-monohydroxy chromium (III) chelate), ©}¢1 o}lAlElo]E(zinc acetate), o} o}AlH]
o|E tlslo] =g o] E(zinc acetate dihydrate), ©}1 ofM|EolAEVe]E(zinc acetylacetonate), o} SEO
O]E(zinc octoate), o} -z elE(zinc laurate), o} A ALA o] E(zinc salicylate), oFd A
©]E(zinc  glycinate), ©°F  SFFU|9|E(zinc gluconate), °}d YL AAZFZA|YO]E(zinc
oleoylsarcosinoate), ©}&d U= H W o|E(zinc naphthenate), o}d 2-o|& a2 Ak ¢lAF A(zinc 2-ethylhexyl
acid phosphate salt), o} ¥E 4} 04k A(zinc butyl acid phosphate salt), o}l t]-2-o|& A T]A]| 9 -2l
2H(zinc di-2-ethylhexyldithio-phosphate), Z=t] HAUlo]E FE Aul o~ 9] o} A(zinc salt of
dodecenyl succinate butyl half ester), N-F&aAlo]Zru]Q o}A(I1) ZAdo]E(N-butylsalicylaldimio
zinc (I1) chelate), o} o]Aul&|d|o]E(zinc isovalerate), o} &A|UO]E(zinc succinate), ©Fd t]F-E
o] A Q. 7t w| o] E(zinc dibutyl dithiocarbamate), Z~H|=Z> S Eo|o]E(stannous octoate), T4 (II) 2-o|€
A Ak o12F A(stannum (I1) 2-ethylhexyl acid phosphate salt), EIEME o€ ofx|EolAHo]E Zo]E
(titanium ethyl acetoacetate chelate), ElElE oFAESIAIHIO]E(titanium acetoacetate chelate), ElEHgE
Egdergolyl A o]E(titanium triethanolamine chelate), AE2FF FEO|]E(zirconium octoate), A&
FF 6~ e IA Y& (zirconium 6-methylhexanedione), X E23F (IV) ZFQ RolAEolyE(zirconium (1V)
trifluoroacetylacetone), 3,5-tolAX Mg AlolgtE YA  (I1) Zo|E(3,5-diisopropylsalicylato
nickel (II) chelate), Y#Z olAeolA|EY|o] E(nickel acetylacetonate), N-F-e2gAtdetdn| = Y2 (1)
Z# o] E(N-butylsalicylaldimio nickel (II) chelate), 3,5-Ue]AZ2IAATAILdZE 7+ (I11) ZAYolE
(3,5-diisopropylsalicylato manganese (II) chelate), W7t Y2ZEY]o] E(manganese naphthenate), &%t U2
g Y] o] E (manganese naphthenate), 7F2ul4r 2,4-3E}T]) © Yo E(magnesium 2,4-pentadionate), & ZEU|o|E
(iron octoate), A2H = olE(ferric linoleate), & (II1) olAEolAEYo]E(iron (III)
acetylacetonate), IHE SJEUO]E(cobalt octoate), IHE YIZHUYo]E(cobalt naphthenate), IUE
(IT1) olMEolAEY|o]E(cobalt (I11) acetylacetonate), N-F&AigjAloldyu]x IHE (1) AHolE (N-
butylsalicylaldimio cobalt (IT) chelate), N-FEAlolZdOux FHXE (I11) ZHo)E (N-
butylsalicylaldimio cobalt (III) chelate), 3,5-folAX2AMAIAdZHn| e ITE (II) AYelE(3,5-
diisopropylsalicylato cobalt  (II)  chelate), N-F@AigAlol&drin  F2 (1) ZAdolEN-
butylsalicylaldimio copper (II) chelate), 3,5-folAXzAMALAZAE g (I1) ZAYelE(3,5-
diisopropylsalicylato copper (II) chelate), 3,5-Uo]AZ2IazAldelE SAnUL e (IV) ZAYolE
(3,5-diisopropylsalicylato  oxyvanadium  (IV)  chelate), dRulg oA ol EY ] E(aluminum
acetylacetonate), &5vE =Eo]E(aluminum lactate), TIFEE t]2}$-do]E(dibutyltin dilaurate), T
HYE Salol=(dibutyltin oxide), FEIFEE ¥ r]dlo]=E2 o] =(butylchloro tin dihydroxide), A&
YT o]E(cerium naphthenate), Z¢ 2Eo|o]E(calciun octoate), HAFE SEo|o]E(bismuth
octoate), ElF OFMHCOIE(lithium acetate), D3 OFAHO]E(sodium acetate), XEE OMAHOE

(potassium acetate) 5= X3}3}A|RF A3HslA] L=t}

(3) 47 dEYw 3gE-dE 9, HEZSRY dRYE HEZvlo]=(tetrabutyl ammonium bromide), EHIEZ}
Fe AdRUYE ofo]rio]=(tetrabutyl ammonium iodide), FEIEZFE IRYE slol=2Al M oE
(tetrabutyl ammonium hydrogen sulphate), HIEZ¥E dRUL ZFQdo|=(tetrabutyl ammonium
fluoride), HEZHFE dRYE FZFo]=(tetrabutyl ammonium chloride), HEzZlo|ld 4R B Zwlo|=
(tetraethyl ammonium bromide), ElEZtod R E olo] Qu}o]=(tetraethyl ammonium iodide), EIEZ}ZZ
I 4EY-E H=Erlo]=(tetrapropyl ammonium bromide), EIEZIZZd IR 1UE olo] Qu}o|=(tetrapropyl
ammonium iodide), HIEZWE 4=U-e ZZFo|=(tetramethyl ammonium chloride), HIEZWE dRUE =2
Eulo]E(tetramethyl ammonium bromide), EHlEZtHE HUF ofo] Qo] E(tetramethyl ammonium iodide),
HE#ZSE dRYE HZvlo]=(tetraoctyl ammonium bromide), HWZHEZqE gRYE 2oz
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[0049]

[0050]

[0051]

[0052]

[0053]
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(benzyltriethyl ammonium chloride), WIAEZFE oFnue F=2dto]=(benzyltributyl ammonium chloride),
HAEDHE drys F2dlo]=(benzyltrimethyl ammonium chloride), WRHEZWE ¢ RUE HZolo]=
(benzyltrimethyl ammonium bromide), FEHEg & w2 H=EZvlo]=(butyltriethyl ammonium bromide),
HEEYSE dEYR FZEo|=(methyltrioctyl ammonium chloride), WEEZIZH dEYE FZ2ol=
(methyltricapryl ammonium chloride), HWHEZFE <IRYE SFZ&o|=(methyltributyl ammonium
chloride), WMEEZHE AFYF BH=Zvlo]|=(methyltributyl ammonium bromide), WEEZdE d=EUE &
2o =(ethyltriethyl ammonium chloride), WE|~EEZHE IdRYL HIZwlo]=(myristyltrimethyl
ammonium bromide), HEZHAEZWE dEUE HZvlo]=(tetradecyltrimethyl ammonium bromide), A2 E
g (s @AEAEHE) IdEYR HEZupo]=(cetyltrimethyl (or hexadecyltrimethyl) ammonium
bromide), AL EEZWE ¢tR1]-& HZn}o]= (hexadectyltrimethyl ammonium bromide), AEEgwd ox
U2  ZF2ddo|=(cetyltrimethyl  ammonium  chloride), XEEEZWYE  dEYE  EERgols
(hexadectyltrimethyl ammonium chloride), EF$-EEZHE dRYE FZEo]=(lauryltrimethyl ammonium
chloride), T=HAHEZ WY 4w FZFFo]=(dodecyltrimethyl ammonium chloride), FHEZHE gy
& =2 o] =(phenyltrimethyl ammonium chloride), WZZ Y% F=Zgto]=(benzalkonium chloride), A€t
e d dryg Haulo]=(cetyldimethylbenzyl ammonium bromide), AE3ZY-% H=Zwnlo]=(cetalkonium
bromide), AEdWEdld IdRUYE FZ2Fo|=(cetyldimethylbenzyl ammonium chloride), AEIYE =&
o]=(cetalkonium chloride), EIEZ}F4¥ R YE 3F Y o]E(tetrabutyl ammonium perchlorate), EIEZ}F-€
dE YL p-EF A¥o]E(tetrabutyl ammonium p-toluene sulfonate), EHIEZH-E dRUE p-EF< A
Z4Ylo]E(tetraethyl ammonium p-toluene sulfonate), AEEzZWE d2YE p-EFA AHAIYoE
(cetyltrimethyl ammonium p-toluene sulfonate), HE=Zlold dEYE EAHo|E(tetracthyl ammonium
tosylate), HIEZFE dXUg EA# O] E(tetrabutyl ammonium tosylate), AEEZvWE UL EAo]
E(cetyltrimethyl ammonium tosylate), ZdEZHMY dEYR H=Znlo]=(phenyltrimethyl ammonium
bromide), WIAEZHE 4EUR o] =FALo| = (benzyltrimethyl ammonium hydroxide), HIEZH-E dR U3
Slo]E=EALO] = (tetrabutyl ammonium hydroxide), ElEglWlE IH U5 3lo]=FAlo]=(tetramethyl ammonium

hydroxide) 5& X3A W A|gslA] =T

(4) 421 FAFUL 3gtE-dE 9, HERE ¥AFUL HEulo]=(tetrabutyl phosphonium bromide),
dqEEHHY XX YR olotto]=(ethyltriphenyl phosphonium iodide), o|EEZHAYE EA¥ 15 HZwlo]
Z(ethyltriphenyl phosphonium bromide), o2 Ez|Hd EAX YR o}o] 2t}o]=(ethyltriphenyl phosphonium
iodide), F-HEZHY ¥EA¥UE HZulo]=(butyltriphenyl phosphonium bromide), WIZEZ#Hd ¥A¥Y
& FZ7Fo|=(benzyltriphenyl phosphonium chloride), WEEZHY XX U HZvlo]=(nethyltriphenyl
phosphonium bromide), WY EZHY FAFYE o}o] T}o]=(methyltriphenyl phosphonium iodide), EIE&}:
Hd ¥2~¥Ug H=Zvulo]=(tetraphenyl phosphonium bromide), EdHld ¥A¥UY-E H=Zwulo]=(triphenyl
phosphonium bromide), WEEZHE EAFYE FE}o]=(methyltriphenyl phosphonium chloride), ¥€ E
gild XX U ZF2ge]=(butyl triphenyl phosphonium chloride), (WlA&ASA] WE)EZAE EIAX Y%
FZ2 o] =((methoxy methyl)triphenyl phosphonium chloride) & X&3IA Tt A|sslA] &=t}

(5) E¥)¥d ¥ 2FA(triphenylphosphine) 53 72 X A3 (phosphines)F;

(6) ozl &4 slol=FAlo]=(alkali metal hydroxide), d& Eo], EElF 3dlo]==Alo]=(potassium
hydroxide), AH% s=FA}o]=(sodium hydroxide) S°] € 4 AT},

71 7] SHoZRY 7] vkg £3EY IY7A] oH] T3} (prepolymerization)d)
1

=
. ol® WY (embodiment)ol AAM, 7] Fule BE& TFHY Ao ExE F

ofwl 3 Aol Hrberk
o 7k Eujel Ae] Fasit,
LSk, 7] PSA A= H7MA(additives) St A (fillers)E X&)t A= Adike] o 2He} 22 7))
E: o RE FolAl, B4 okw, §
[e) (<3}
b

A
A, 7bs o, kA, vl 2 7] HolZ Ylwel 4 v A 22 H7HlE 271 PSAsel
A e

=

g7l S

X0 ot
o 2

=

2 g

ofdl Aol oM, B7] Belel2E $H AFES 47 4 NG BAA 2B F A AzAA 4]
el 28 $5 A PA HANES Holw of 50, EHs] Holw oF 70, W% EMa Kol of 80, 13
sl Holw oF 002 TS Y] 4 NAH AAA 2ARS ovists Y] g Ay BRA 24
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[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

AuE 2 gAds dreol WEsk Al (syrup) S A WA Aoy gE wx-dAdge] deteE A=

2 FAY Mo FEHoz FIslEr

ol SRt AFPol lojA, 1 oS 7] PSA 3 ol ] AxE Hz Z'S 100-300TC, 8 WA 1008 3F
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