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AT 2

A1l eiA,

A2l A,

gz 2ARA T 2,2,6,6-H EgtWE-1-A A2t d S A A 2 ZH(TEMPO) (313H2] 1); o]Axdl; tojiakd
A ; a-EFZAE, B-EFZAE, y-EIHZ, §-EFAE, Ed SIR=xe] FEA;
4,6-0=(SEHE2HE))o-TuF; 4,6-H2(ZHAE W E)o-AE, o5 F=A]; 4,4'-F v =(2-WE-6-
t-FEHE), 4,4 -Elen]2-t-FE-5-HEH); 2,2'-E| QR A (6-t-FE-4WEHE); 2,2'-E|QH] X 4-2E
A&, 9 o5y F&A; 4,4'-Elov|~(2-t-FE-5-vddx) et Egoed S8 F v 2=[3-[3,5-t-FE-4-3| =
E2A-5-HEH ) IR Yo]E B o5 FEA; 1,3,5-EfA(4-tert-FE-3-3|=EA]-2,6-tH &l A)-
1,3,5-Ed]o}x-2 4,6-(1H,30,51)-Eg]2 & o]59 F%A; 2,5-t-t-opd = 2 olo Hfx4]; 4-HE
A= gAZ2dETC B o]ARdA vk AHE B olo] {FEA; AtstE H (543 GRS o4 ol
a9l HFEAL H2-(1-5E24-2,2,6,6 HEZHME-A-FI g DARACIE B ole]  f{F&A;
A8l 22 (o, a-dHIENA) daldoelyl, N-dld-2~g gl WAooty tadoelrl/olAE g AHYE, p-(p-&
F-Adxdolnm)-tgsdolyl, "W ol5eo E3E; 2 2-FleydEd HA [3(3-t-FE-4-3=FA-5

o V)

Hesd) a2y oo E]; 2 2-gotddadl v [3(3,5-U-HE-4-3| =5 A ) a2y ouo]E] H o5
FrA; Anweed 2 B Z(galvinoxyl free radical, 382 2)0 & o]Fojx Fo Ry Aed o
THE 2AE:

<s}shy 1> <s}sha] 2>

Adzdel glej A,

A7) A= B 2 A Y] Ayt ZElxEd, (el Yol E, ZEvElaHolE
ZEl(vE)otade ol E, oty ol ER o]Fof3] o
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Adzdel glej A,
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A7) | Aolx-zd BARA HH7 AANA
$4 B4, $9 2 PANAES AGIZ FEE
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A7) ARGl W 2Alse) A7 A2AEe duden wBA T,

olet & W, 47 AR Aol = Y] A2eRS] Ape]=ut A wAeh, el G4 P,

A3 11
A 108 el Ao)A,

7] gz 2N A7 2,2,6,6-HESGHE-1-9 A2t dSA] A 2o Z(TEMPO) (813H2] 1) o]Axdl; T
AN o-EXVE, B-EIvE, y-EIVE, -EIZVE, B o5 FEAL 4,6-HA(SHEHWE)o-
AU 4,60 2(=UAEoHE)o-TdE, o] FEA; 4,4'-ElenA(2-HE-6-t-FEHE), 4,4'-E2H]
2(2-t-Rg-5-wEdH&); 2,2'-E R A (6-t-Fe-4mEFE); 2,2 E]OH]/\ 4-29 HE, 9 o5 FLA;
4,4'-g | = (2-t-FE-5-mEH ) o Egeddl FF ¥ &[3-[3,5-t-F O]CE’\] -5-Hged) 223 e
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(1-54954-2,2,6,6 HEZAE-4-H ) )AnAClE F oo FEA; 4,4'-H|2=(a, a-HHEHA) T
doldl, N-#Hd-~gdlsl wAderql, tadoldl/otAE w3 AAE, p-(p-EFd-Adxdopn=)-tadolnl
2 ol59] EE; 2,2-fHovdEdl v~ [3(3-t-FE-4-3|=FA-5 WEdd) T2 o] E]; 2,2—E]$’_‘:]°ﬂ
gl wx [3(3,5-T-HEA4-sEFA ) ZeYc|E] B o]FY fFLA; Av=SA AF oz
(galvinoxyl free radical, 3}8t2] 2)0 2 o]Fojxl Fo2HE Aud #HE A =4
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e T, 47 AzAE 37 ALIUAE 2 FAE 37 ALhEel] w2415l 7]
&, olF @ydtel e ANL AdAEole & u), 4] A Ao =

7z
o] g FHe wad, g $FE 2450 RS dstean, golstiAxE hdst dE At
=5 243 5 Aok
gige] YAE A FAF A HE
37 A S8 2, #3424, BAAA, S 2 AE Afel=-2d 2dE 23T

A7 R E2 HATAR] dEA, SH' ofaddolE, oldFAHHE AIERAAN ol olE
(Allyloxylated cyclohexyl diacrylate), H|Z(o}fmEHEZA] d&)I|=FA o] hrjolwd|o]E  [Bis(acryloxy
ethyl)hydroxyl isocyanurate], HlZ=(o}mZEA] WA Ze]F)olt]Ho]E [Bis (acryloxy neopentylglycol)
adipate], H|Z=#HEA tjolaE | o]E (Bisphenol A diacrylate), H|=#H=A tWelaEHo]E (Bisphenyl A
dimethacrylate), 1,4-%-%t]2 t]o}F e o]E (1,4-butanediol diacrylate), 1,4-F&t]E tueladeo]E
(1,4-butanediol dimethacrylate), 1,3-F-€#ZFe]F tlola P o]E (1,3-butyleneglycol diacrylate), 1,3-
2adZeE  duelEdgo]lE  (1,3-butyleneglycol dimethacrylate), UAZFEFERd troladdgolE
(dicyclopentanyl diacrylate), Tolg€@ae]ZtolaH#o]E (diethyleneglycol diacrylate), TolE A=<
FYdelad g o]E (diethyleneglycol dimethacrylate), TlHElol|g|22EdAlola B o]E (dipentaerythirol
hexaacrylate), ClFlElo|2|AE R w3 EE A ol H Y o|E (dipentaerythirol monohydroxy pentacrylate),
vegeeZagt g Egoladgo]E(ditrimethylolprpane tetraacrylate), NEAZEZE ddeladolE
(ethyleneglycol dimethacrylate), S@|AIEHEIZH = lE (glyceol methacrylate), 1,6-34tt]E& tlotad e
O]E (1,6-hexanediol diacrylate), Uled=g]Z YWetlZ 2 o]E (neopentylglycol dimethacrylate), Ul
ALY ZEFE S| =EA Tl o]E tolAdHo|E (neopentylglycol hydroxypivalate diacrylate), ZE}ol&]2*
2l Egola ¥ ]E (pentaerythritol triacrylate), HElol|g|2re]E HEZ oA e]E (pentaerythritol
tetraacrylate), <¢IAF tldle}z @ e o] E(phosphoric acid dimethacrylate), ZoldalFe]F tjoladyolE
(polyetyleneglycol diacrylate), Z&|Z2IaAF2]E tolaH#H|E (polypropyleneglycol diacrylate), ¥l
EgtogddlFe]F toladYo]E (tetraethyleneglycol diacrylate), BI|EZtHEZRH|A¥E A tlola ol E
(tetrabromobisphenol A diacrylate), EZEaZE]E tlH|HoE|=2 (triethyleneglycol divinylether), E
A E Hola ol E (triglycerol diacrylate), EgHEs gy EfolgdyelE
(trimethylolpropane triacrylate), EZ]|Z2Idl=a & t]jo}aHdo]E (tripropyleneglycol diacrylate), E
(ot E S Al ) o] Aoy o] E

[tris(acryloxyethyl)isocyanurate], 14t Ez]Jo}A & o]E (phosphoric acid triacrylate), SI13F t]ola e
©]E (phosphoric acid diacrylate), o}Z &4t L 2uld o 2~HZ (acrylic acid propargyl ester), &gol| H
9715 7HA ZEyve A =4k (Vinyl teminated Polydimethylsiloxane), Watel ®H]d7]E 717 v d A Sk
grgda =4 F53A] (Vinyl teminated diphenylsiloxane-dimethylsiloxane copolymer), &gtol] W] d7|E 2k
= ZgHdvd a4 54 (Vinyl teminated Polyphenylmethylsiloxane), Wgtel] H|E7|E zte EfZFozvd
AZA-UuEAEZ4 F5 A (Vinyl teminated trifluoromethylsiloxane-dimethylsiloxane copolymer), =gt
of Hd7|E zZte yolgdEs-tueEd s F5 A (Vinyl teminated diethylsiloxane-dimethylsiloxane
copolymer), HIEHWEAZAE (Vinylmethylsiloxane), @oted] HeWEl A SA L2475 2te ZEYHEA S
2t (Monomethacryloyloxypropyl Terminated Polydimethyl siloxane), @dhe]l Eiv|d7]E VA& Zudd

2122t (Monovinyl Terminated Polydimethyl siloxane), & Wito] Ewddry] = EL-EuEdEArV|E
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zb= Zodd 2Abo]= (Monoallyl-mono trimethylsiloxy terminated polyethylene oxide)E & 4+ T},

FA A7 R 249 vt A% g/5e A 9gE XA 98-S st 2EEA,
AA, Az =A, 2 HESAEA BAANAE A F At A7) ofEH A AAAR
= 4-¥H=A] Y EZZOMAM| EH =(4-Phenoxy dichloroacetophenone), 4-t-%8 T]JEZZolAEH=(4-t-Butyl
dichloroacetophenone), 4-t-5-8 Eg| &2 2o} & =(4-t-Butyl trichloroacetophenone), 2,2-T]ol| 5 A]o}A]
E9+=(2,2-diethoxyacetophenone), 2-3| EEZA|-2-H e -1-¥d -2 2 -1-2(2-Hydroxy-2-methyl-1-phenyl -
propane-1-one), 1-(4-°]AX 2 Y)-2-5|=FA]-2-vE-Z27-1-2 [1-(4-Isopropylphenyl)-2-hydroxy-2-
methyl-propane-1-one], 1-(4-LH|AHL)-2-3EFA-2-HEAZ23-1-2 [1-(4-Dodecylphenyl)-2-hydroxy-2-
methylpropane-l-onel, 4-(2-3|=F Ao EA])-Hd-(2-3| =F5A]-2-Z2H) A= [4—(2—Hydroxyethoxy)—pheny1—
(2-hydroxy-2- propyl)ketone] 1-3] =& A] ]Ji@l%—}_ #Hd A=(1-Hydroxy cyclohexyl phenyl ketone), 2-m|
g-1- [4-(HEg)Hd]-2-R2 ?;_‘—E] -1 [2-Methyl-1- [4—(methylth10)phenyl]—Z—morphol1no—
propane-1], & £ & %P—LP ol AL ofdtt. 7] WERAA BIIAARE
Ql

r°“

21 (Benzoin),

Q—E IS
WlZ<2l WE of el Z(Benzoin methyl ether ), W2l o€l o Bl Z(Benzoin ethyl ether) W20 o]AXE R o
H|Z(Benzoin isopropyl ether), WlZ<l o]AX-E oH Z(Benzoin isobutyl ether), W& TiWd A2 (Benzyl
dimethyl ketal) & AFEE 4 o}, oo == A ol 7] ‘?ﬂz‘—iﬂ%ﬁ] FANAA == Wz =
(Benzophenone), WZxY wWlx4F (Benzoyl benzoic acid), WlZzY Wzl ofAl= wE o ~H Z(Benzoyl

benzoic acid methyl ester), 4-3ld wWZ¥ = (4-Phenyl benzophenone), 3|==A] HWIZH=(Hydroxy
benzophenone), 4-WlzU-4'-dd tHd Adlo]=(4-Benzoyl-4'-methyl diphenyl sulphide), 3,3'-tjm€-
4-v|EA] A ZH+=(3,3' Dimethyl-4-methoxy benzophenone) < 5 4 Qon}, o]o IATH= AL ofyr}).

27 333 EAR A7) #ANAY e S¥s] d8EA gon, RAEE dde] aTEHE 24, 3N
AlA Y] e Toll wet Ads] degE o gl

271 Sule gelZd 3 wAYUSe g3 At gl AREE A T & Tl doE MEE &
gk, oE =9, A7) &uls, DWF, 4-3| =2 A]-4-wE-2-HAE}=(4- ydroxy—4—methy1—2—pentanone) ol
FEER o golel2 (Ethylene glycol monoethyl ether) @ 2-mw]E Ao &2 (2-Methoxyethanol), FZZXE,
22 qlA, 74, dEgsto|l=Eg 3, volF2=dE, i dAs, Su 2 , vzt 5 PLP ol
RO}, ofof FAHE = AL ofrt

71 BdE 2ANAE Y] S 388 2=
2ARAZE TFHHA G S At Y
i UEe] Apo]=H it e Afo]zo) FHle] P =S Jt

A7 SR 2L dR2e, 2,2,6,6-HESAE-1- A U SA A eH 2 (TENPO, Skl Bhe 1
Fx)r okl volaRddl; o-EIVE, p-EIAE, y-EIdE, s-EzdE, % o5 fEAl
4,6-W=(SEE LM )o-AulE; 4,6-0 2B D)o E, o5 FEA; 4,4'-F| w2 (2-mP-6-
t=3EE), 4,4 -H w22 t-FE-5-wE A=) 2,2 -H e u A (6-t- R4 E); 2 2'—1:4031 454
A, R oolEe] fEAL 4.4 -Eena@-t-E-5-rdE) o Eaddl F2E v A(3-[3,5-t- 43 =
SA-5-MEsd) 22 ede]E B o589 FEA: 1,3,5-Ef(4-tert-FE-3-3=5A-2, 6-t]H Dl Ad)-

1,3,5-E8]o}a-2,4,6-(1H,3H,50)-E8]& 2 o]59 §%A|; 2,5-T]-t-o}L3| =g 9 olo] fF%4; 4-1
Az} tAZ2HET Q] 9 o] AR vhg ARE P o]o] FEA; AbstE WA (548 929 4 o}
2 o] FEAL H2-(1-5954-2,2,6,6 HEZGHE-4-g D AuACIE B o9 f&A;
4 4‘—H]/\(a a-duEdld) gudoelyl, N-dd-2gdls wAolyl, g dolul/olME vkg AdE, p-(p-&
A-dxdoetu)-tisdetyl, 9 o]Ee] E3E; 2,2- E]OVJOHE‘E* Hl2 [3(3-t-HE-4-3] =
13»1é)ii4glﬂ °|E]; 2,2—1:431'401133 Hl2 [3(3,5-T-HE-4-3|=EZAH )22 e o]E] 4 o]E
FEA; 28w 25 gt)Z(galvinoxyl free radical)(3l7] 3Feha 2 Hx) & & = glony, od 3

HE Qe ohrh,
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A7) Rz d2E, Zagd, Zdde)deiadde e, ZYdeladyolE, ZgloladyoE, Zg
(FME)oladeolE $5& 5 4 doy, old IAHEE AL oYy, Ay nEAY FHF Hg BAFS ok
1000 WA ¢F 10000 & glor}, olo A= AL of
A, AV FE5AAE GUZ 3k ARE SO 5 e FA Y EF FollA doz Aud 4= ),

49, §7] obul, Eajolue
298 Aug sht ol4e A

A 23, 39 l
G glont, elo] @A A& ol
<ahs1 3>

dE 5, A7 #3574 = Michler's A=, El=(tar) M4, S22 (chlorophylline)d ZF =& UYEF
o PRI = 19 FEA, F84 olbE(annatto), CuSOs, 7Feb(caramel), ZAFF% (curcumine), FX|
Y(cochineal), TAAH(citric acid), 7G4 <X F(ammonium citrate), T4 YEH(sodium citrate), =
g ZFY2k(glycolic acid), =2*H(oxalic acid), EFZEIEZ2F ZHE(K-tartrate), EFZEFE2AF U EH(Na-
tartrate), o~z EZHAH(ascorbic acid), EEAH(formic acid), Eg et} (triethanolamine), X xol €k
L-oldl (monoethanolamine), Z#|Ak(malic acid), Egtudoln=gdve Egrddoin-sdme, Eg
(4-tolgotn s d) e, Egjolydoln s ddg, Egddelnhdddg, Efvdolnsd v, o
TE WEAE, 2-90E dSAE, HIE-S-HE HFAE, HEE ovgE, HIE-S-vE onuE, w
E oJolZ, WUE-5-WE MololZk, wHE AHuE, WUE-5-WE AHUE, Ruly(SCN)z, Ruly(H0)s,
RuLs;, RuL,, OsL; % OsL, 53 2 5 ZEM7] =0 2,2'-83 g "4 4 -t 72 EA ol E U
2,2'-v|Fgdog o]Fofz FoA AgE 1 F o) Y F doy, oo dAdHE AL ol

rlo

N

A7 Y- 2AELS, dAES 9 28 5 . 7] AES, U "HY Ale|=2E TR,
A A7 (quantum effect)&= 5ol AFS YelH, 188 333 A5 AE357] H3 vteA] F+x, AA
= A

[e} pud
0B W B4 Sl 289 5 A
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