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TOAGOSEI’s light curable resins
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As a manufacturer of light curable resins, TOAGOSEI owns world-leading technologies and provides two different
series of products: ARONIX and ARON OXETANE.

ARONIX is the brand name for special acrylic monomers and oligomers. We deal mainly in radically curable
varieties.

ARON OXETANE is the brand name for oxetane resin commercialized earlier by TOAGOSEI than any other
business in the world. Falling under the category of cationic curable resins, it is chiefly used in combination with
epoxy resins.

Both of them can be cured in a short time by irradiation, especially by that of ultraviolet rays, and have opened the
way for products with a minimal solvent content to earn high marks as environmentally friendly products. In addition,
they have certain unique features unavailable with conventional resins and are used for a broad array of purposes,
ranging from relatively general-purpose uses such as inks and coating agents, to data storage, electronic materials and
other cutting-edge applications.

TOAGOSEI offers both radically curable resins and cationic curable resins to explore new possibilities of light
curable resins.

We offer a significant number of other ARONIX and ARON OXETANE products, in addition to those featured in
the catalog.

We will also undertake new product design and development, dilution with solvent, mixing of multiple brands, design

of blended products and provision of products in the ARONIX UV Series upon request. Please feel free to contact a
TOAGOSEI representative for any inquiries.
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Aronix is classified according to the resin structure and the number of acryloyl groupes as listed in the following tables.
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Type of products Trade name Chemical Nomenclature General Code Characteristics
M-101A 71/ —JVEOZEM (n=2) 77UL—1t
BHERE M-113 JZIVT7 /) —IVEOZEM (n=4) 7UUL—h FUSTHERIRE
Monofunctional M-120 2-TFILAXVIVEOE M (n=2) 77Ul —F EL {\cabE=
M-140 N-Z7UOAIAFIIFIAFHEROTRILL IR
M-208 EX71/—IWFEOZEH (n52) 77 UL—Fb
. M-211B EX7z/—IVAEOZH (n=2) Y77UL—Fh o
B M-215 1Y P IVBEOEIS 77 UL b RBlERRA
M-220 ryZAEL>SYa—L (n=3) ST UL— b TPGDA >
M-240 RUTFL>FUa—-I (n=4) 79V —F TEGDA
M-309 FyXFO—7an> chyr7syL—=h TMPTA s
TMPTA% M-321 FIXAFO-NTONCPOEM (n52) NUTIUL—F POTMPTA e
M-350 FMUXFO-LTONEOEM (h=1) MYFPZYL—b  |EOTMPTA | =™
THEIC®R| M-315 AV TXIVBEOEMS RO NI T YL — b ZERER
hE PETA%R M-305 o _ - _ PETA
WBEEE | oErTAR | Mas0 NHEIYRY h=I MYRGFRFIT7YL— b PETTA
DTMP%|  M-408 SRUAFO—LTANRCTF FFTFIUL— b DTMPTA igﬂ
=l 132
DPHA% m:jgg INZBTYRY h=INRZBRUAZHTF 7Y L~k | DPHA 3 e
M-460 SUVE) CEOEMT L — b
. M-5300 w-ANVRXY-K)A7AZ7 > 052 E/77UL—F -
g M-5400 JANBE/ EROFSTFLTTUL— b -COOHE=H
M-5700 - ROX>-3-7x/%270ELTY)L—b -OHEEE
%ERE M-510 - i -COOHEEH
Multifunctilc:)nal M-520 SEEREMT 7 A A~V EEE
-OUL&272JYUL—h Urethane acrylates—
x| £ R 4
Type of products Trade name Characteristics
= M-1100 HER  PEESATS
Bifunctional M-1200 EEELR hBEEHAT
-IRUIZAFILZIUL—b  Polyester acrylates-
x| LR :
Type of products Trade name Characteristics
—ERE )= 4
Bifunctio:al M-6000> V) — X | fB¥GfE
St M-70003 1) — X | &SR, EEE{biE
Multifuﬁctignal M-8000% 1) _1 SR, R
M-90003 U —X | Mi#kid, SEEE. RELM
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Type of products Trade name Chemical Nomenclature General Code Characteristics
HMEEE OXT-101 3—IFN—3—EFAXYAFNEXEED (AFEH2TIVO-IV) OXA KA
Monofunctional OXT-212 I—IFIAFIILAXEE EHOX
—EE OXT-121 FYYLUERFEHEY XDO
Bifunctional OXT-221 FIFN3B—IFNAX LI —3—1 L) A bFY] AFMF5E4 2 | DOX ErRBEE
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R 5 N > B 2 . egistration roperties of cu .
%]%g%%) Ty:e}of pmf:i's % Mi Struc*fr " forr:fla = Ccplol-‘rH Viscosity Acid value F}Efi)z?v:e 5 |K‘.5\ Fﬂ'{ﬁfj Sk?rill Jﬁ?t;%on a% *E‘Q 8E | sm g]_gﬁﬁ E {e U’;ﬁ Tg ﬁckaﬁ Ch:’ifcle:%ics
Trade name (APHA) (mPa - s/T) (mgKOH/g) I(}T?)( o F"’??CP;)““ (ppm) | (PIL) |METI|TSCA| ECL | CRC Te“(';[;‘;"gth EIOFC?/:;IM «©)
M-101A cri-cico-toctno—< ) n=2 | 30HF 10-20/25 LOBLT | 1514 WAEEE| 177 | 10 | 07 0 — — B | pogns | LS - LR
M-102 n=4 300 BLM 20-40/25 10 BUF | 1507 BANCH| 186 240 0.0 O O O O — — -18 17kg | A - (AL
7x /= VEOZEM.7 2 L—}
M-111 CH-CHCO—(OC:H-O @(»Hw n=1 | 3B0MF 60-90/25 10 BF | 1507 BAFCH| 156 | 90 23 o]l o] o] o0 059 250 17 1@19(7)112 ML B
M-113 | HEsk n=4 | 00T 80-110/25 05 F | 1501 magmn| 224 | 130 | 11 olo| o] o 0.10 50 20 | ool | WO Tg A
77U L—b | /2L 7 )=V EOEMY 7 ) L— b kg
R P — .
M=120 ‘ CHz=CHCO—(OC2H1)2—OCH:CH(C:2Hs)CaHo 150 UF 4-7/25 03LLF | 1450 BARSH] 140 | 480 35 O X o | O — — -65 | 180kg Emt;@‘@ Ta 5
Monofunctional o T AANF UL EOEM (0 s 9 7 Lk g 15\
7
.
CH=CHCOO—C:Hi—N D 460, HREVE, RRPEICENLS
M-140 ~c 500 LLF 350-550,25 10LLF | 1506 BAB-H| 190 HQ 0.9 O |LVE| O O 83 0-5 56 18kg | &« T AF v 712§ 5
5 B BN S
N-7200f4VFFTIFAUANFHLFO78)L(3IF
CH=CH_CO—(OC:H »)»4)@
CH: - , NE. " 155T 18kg | MAEALI:
M-208 CH=CH-CO—(OC:H-0—~(O) )~ BOMTF | 500-700/25 10 BUF | 1539 ikt | e | 770 | 00 | O | X | OO 58 5 75 | o0k | I i it
V275 /)—VEFEOZEM (n=2) Y7rsJ)L—1F
CH:=CH—CO—(OC:H >>»70©_‘
CH+—C—CH: , g . " 210 . 18kg | JRAELIE, AR R R dl st
M-211B CH=CH_CO_(OCHMO C 300 LU M 950-1,350/25 100 | 1536 Fefek TEL 460 04 O O O @) 52 0-10 75 200kg | WALH O T A v
V275 /)—)VAEOZN (n=2) Y77)L—F
)Ok
o j%‘fﬁ . HO*CH:(.H:\I\ I\v/(,H:( H2>0COCH=CH: S ﬁ/{] <4 ~9%)
b A \ . . g 18kg | OH JL %475 %
M-215 (TrE) 6] N ] 100 BT 3,500-15,000/25 1300 | 1515 BARTH 35 1470 3.7 O O O @) 49 0-10 166 200kg | T #ATEL L2
— CH2CH: OCOCH=CH: WAL D RIE S
AV AVEBEO B 77 ) L—}
M-220 L. | _ V= I 17kg | 528 gl
(TPGDA) n=3 250 LM 8-16/25 10LLN | 1455 FAB=H| 157 370 14 O O O O 24 0-5 90 200kg | JEH;E
M-225 B , e . . - - )k ~ PPG#400
(PPCDA) CH2=CHCO—(OC3Hs)—OCOCH=CH> n=7 200 LLF 30-40/25 10 2LF | 1450 SANG | 208 100 08 O X X O 26 10 8 | 190kg T BN D
M-270 . N . N 240 _ 17kg
(PPGDA) L gt n=12 | 200 LT 65-85/25 100N | 1451 FefEk T 110 0.0 O X X O 0.88 5 32 190kg PPG#700
M=240 CH>=CHCO—(OCH2CH2)»—OCOCH=CH: . . 154C PEG#200
LR — 0L . u NN | 19 0-10 50 18k M
(TEGDA) e et e 100 LAY 13-24/25 10 LU | 1469 Fefahaty I 200 40 O O O @) 5 S | fhiE

1) F8{ka1 G&iR) before curing (liquid)

The data shown in the table is based on the results of experiments conducted with the utmost care, but they are not meant to guarantee actual shop-floor results.
2) Accircle (O) symbol represents that a reference has been confirmed. A cross (%) symbol represents that there is no reference or that the reference has not been confirmed.
3% Please refer to our sales division for further information. Our checks have been performed with the utmost care but we ask that you perform your own checks before use.
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5 ) y
502 . . . & = R i E?ﬁ’%::) H B & %u:% %/ﬁflﬁ 1t$&§§iﬁfﬁu 2 Propgig:s'#ﬁi?rrg film 5
(Hlﬁ%) T)’:e}of prof:fc!s ﬂ—‘ Mi Strucﬁal forr:fla Et corer Viscosi/ty Actd vawe Reif;zgve F?I;k'#"l Inhibitor \Skin irritation| [ 7 KE % i Ter?s]il?’eﬁjéf th El{oq:lzifigt;n Tg ﬁckaﬁ Chjifcle:%ics
fradename APHA) P/t meORY) | 0 # B |Fesnpom| (hom) | (PLL) |METI|TSCA | ECL | CRC o 9 ()
(T) (MPa) (%)
M-309 e \ s . P ~ 250 | 18ke | et - g
(TMPTA) (CH2=CHCOOCH?:)>—CCH2CH3 200 LT 60-110/25 10 UF | 1480 BANSH| 167 100 32 O O O O 23 0-5 DL | 200k AHEPEICEN S
M) AFT—LTUNy )72 ) L—}
M-310 n=1 |60 | 60-110/25 LOBLT | 1466 sepm |G a0 | 11 | O O] OO 17 05 | 120 | 18ke | BEHIRIBLLE
#¥§;k CH=CHCO- C3He)»—OCH2]5—CCH2CH3
o 77%]) [/_) s [CH2=CHCO—(OC3He)—OCH2]s—CCH2CH e N
= (%171 - R _ VR 1 g
bt T n=2 | 300 70-170/25 20BLF | 1457 S | 255 | 450 16 olo|l o] o % 5 50 | soes
M) AT T—LF S POE®EN) 72 ) L— |
Multifunctional
?gg?ﬁ% N n=l | 100WF A45-65/25 04 DLF | 1476 Sl ,167%% 20| 10 |0l o] o] o0 44 3 — 2(1)511?5 TR L
[CH2=CHCO—(OC2H4)—OCH:2]3—CCH2CHs3
M-360 n=2 | 200MF 65-90/25 05LLF | 1476 Sl %9%% % | 21 O] o] o] o 2% 5 53 | 18ke
MY AFT—= VTN EOEMEN) 727 L—]
¥ (%) ] 'S AT 7 R B
M-313 . ; oo | 10OBE | 200003600025 | LOBUT | 1509 sy | B9C | 50 | o0 | O] O] OO % 05 | B0 | ekE | Ly A A
7 %}%# L | CH:=CHCOOCH:CH: \N)kN/ CH:CH:—O—R
[€4:1i )
THEIC % OJ\W*O
CH2CH2OCOCH=CH:2 N
Multifunctional ““(%) R o '7/77\'U§
M-315 unetions - ?996@ 600-1200/50 | LOBLF | [fk Jrsmm | 24C 11000 01 | O | O O] O 69 0-10 | 290 | 18k& | gem b 2
213 EAIDS) THA PLE 1 200ke | it 1
AT ANVEBEO B RO M) 72 ) L— b
M-306 M (%) \ g . | 190C e _ _ 250 | 18kg | WEEALYE
) i oy | 1BOST 400-650,25 20 DUF | 1490 it | S| 1000 | KM | O | O | O | O S | 200 | 50 5 S pm
F
T 7@‘) l/—) h
M-305 (ZEHE) | (CH:=CHCOOCH:):C—CH:-O-R (%) . s - 190 250 | 18kg | - Hhh. HEEALYE
e P%E’:ITTAA;-% e OCH e g | 1OBT 180-800/25 10LLF | 1490 sawm | D95 | 610 | 28 olo|l o] o 38 0-5 0 | 2000 | A
M-450 Multifunctional MY (%) 250 18k, Ly X«{'}‘
e Cpo | BOME 60-10050 LOLUF | Rk Bagn| 199 | 360 | 04 olo|lo]|o — — St | o00ne | ettt
NXyFTYA) b=V RN T T 727) L— ]
==
e Tf%# L | [cH=CH_cOOCH: \
M-408 (Ste) CHCH Lo . g - 170 o B 250 | 18k | romen - g
oo Do e I 300 LI F 470-670, 25 L0LLF | 1490 s | Z90 | 210 | 00 olo| oo Sb | o00ks | M, RIS ERS
Multifunctional \ 7 A -
SR ATF =L TN FRNTY7) L— ]
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1) F8{ka1 G&iR) before curing (liquid)

The data shown in the table is based on the results of experiments conducted with the utmost care, but they are not meant to guarantee actual shop-floor results.
2) A circle (O) symbol represents that a reference has been confirmed. A cross (<) symbol represents that there is no reference or that the reference has not been confirmed.
3% Please refer to our sales division for further information. Our checks have been performed with the utmost care but we ask that you perform your own checks before use.
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e s S i| 2 ]
ﬂﬁ;% a o . @, i *Il.i g m ﬁﬁ E?ﬁ‘a‘:]) lé Bﬁ & E % Bi E 1t+&§l§lﬁﬁj Propgi!eké%i?rﬁ film .
i 4 # f %= B =E A o 8 ] v s | AR | RIS == B % 4%
(5 5) Type of products Main Structural formula ( Color ) ( Vlscost% ) Acid value) Reif;:z::ve & 1| leh*(‘)l;l . Inhibitor |Skin irritation| A& | XkE | &E [==1E3| Ter?slilgeﬁjff th Eﬁ}’;ﬁn Tg Package Characteristics
Trade name APHA mPa s (mgkOHg) | - index ()| (opm) | (PLL) |METI|TSCA| ECL | CRC | /¥ ruM ) (C)
M-403 “v%) . ik 7214 . e 200C e _ _ 250 | 18kg .
(DPHA) S0 00LT | 2 50029500, 25 50 LT | s el | g | 460 | RME | O O O | O Pk | 200kg EAZ R 1 Sy
M-400 5% . WA E 720 - , 180T o - 250 | 18kg | e
(DPHA) L0 200 LT 5,000~7.000,25 25 DU | 1494 Fefakn TEA 510 04 O O O O ELE | 200kg L
0-50
L ~v (%) . o i FLAGVE LA
e s Ul oopr | EEERE | 050 | L4 sk | £S5 | 430 | W | O | O | O | O - — B o s
Bk CH-=CH-COOCH: CH-0CO—CH=CH> ' Y G
YL 7 (7;1_?;) I | cH=CcH-COOCH: — C~CH.~0—CH:~C — CH:0C0—_CH=CH: K8 (%) 170C 250 18k | THRLALYE ELiF
- A Ot . ) - e . —_— - _ _ 25 g | iFLLt
(DPHA) DPHA }P CH:=CH-COOCH: CH:0-R 2010 100 BT 4,500~7,000,25 10 BLF | kilse Fefaham <mn | 490 Kl | O O O O BLE | 200kg | &5 SAEER I
Multifunctional R="H"314"CH-=CHCO" o
M-406 vy %) . Btk F 7213 . s 170C s _ _ 250 | 18kg | M FLALYE LR
(DPHA) 95-35 200 LLF 6.800-9.800.25 10 LU 5'%«5']/{ 3?@1[‘%% Tﬁ/ﬁ\ 490 *(EUZE O O O O LI ZOOkg %*ﬁﬁ;&l
M-471 5% - R E 7213 U —— y 180C S o N 250 | . e
(DPHA) oo | OUT | i ms | LOBT | R b | pa| 530 | AW | O | O | O | O S0 | 200kg | e
M-405 Ky - e, - 175C s _ _ 250 | 18Kg | e s .
i) oo | BOWE | 3700-5700/25 | 02T | 1493 b | 2o | 430 | ke | O | O | O | O L | o00ks | HHALILEE (RE)
IRYVFITNA) b=V RYFENFHS 7271 L— |
>y ﬁ%ﬁ s CH2=CHCO—(OC:2H4)—O e
M-460 (%1 | | CHe-CHCO-(OCH)—O—CH:-CH-CH: {0 200 BT 200-500/25 | LOBATF | ki s | 95| 10 | ke | O | x| X | X — — — | 18ke | MCEHLPE
Multifunctional SUNRY Y ROBEET 2 L b B
M-5300 CHz=CHCOO(CsH1oCOO) —H — 80-180/25 140-260 | 1468 BAEELH| 158 | 550 20 O| x| O] o — — — Z(I)glﬁi COOH % £F %
w-ANVKXY-R)ATus s by h=2) /72 )L—1
==
e T}%ﬁ | | CH=CHCOOC:H00C @COOH S
Rypeagy _ _ e e L (= . . _ g Zis
M-5400 (HEhe) 4,000-7,000/25 190-220 | 1530 SAKEN| 140 310 A7 O X X O 39 5 200kg | ALY
Monofunctional | 5 5 g v sy gLy 2y L b
CHz=CHCOOCH:—CHCH:0 @
N N P, . . 18kg | OH #:%x 5 5
= \ [~ -190/ R DIRE [ : ‘ < } - S N
M-5700 S 100 LLF 140-190/25 05 LUK | 1530 BAKER| 133 540 09 O O O O 12 200-300 17 200kg | Tl e BIEAFL S 12
2-vFOFy 3-7x /%y 7Ly ) L—F
M-510 100 LAY 3,500-6,500,25 80-120 | Aill5E HAH-H| 170 450 4.8 O X O O Kl Kl | KM | 18kg | COOH k% ¥ 5
gk
o | A S o | BRE R s 160T i o P
- (F111e) eo 0B | 1y s00mi6e0025 | 20740 | A b | Spa | 850 | RWE | O | X | O | X | kil | A | KilE| 18ke | COOH EEHT S
Multifunctional
M-521 BOMF |, kT 65-69 | lsE g | 390 1 — L game | O | x | O | x| kibE | kW |AWE| 18ke | COOH M A AT
40,000-46,000, 25 CHEA
SV 7 ) V) T —
N DA 4 _ . _ 190C | __ A
M-1100 > (7 iy I/~) | cH=CHCOO_R_OCONIL- 70,000-130,000/50 1512 Fefah T 1.1 O O O O 25 50 47 18kg P GBI
TUETE . . .
“[R-NHCOO—(¥1) % — L )~OCONH]—
Urethane | _R_NHCOO—R'—OCOCH=CH: _ _ _ 160C | _ et 28
M-1200 | M 120,000-220.000/50 1.489 Kb | g 13 | O] O] OO 2 50 35 | 18Ke | jin sl @S

1) BMEAT G&IR) before curing (liquid)

The data shown in the table is based on the results of experiments conducted with the utmost care, but they are not meant to guarantee actual shop-floor results.
2) A circle (O) symbol represents that a reference has been confirmed. A cross (<) symbol represents that there is no reference or that the reference has not been confirmed.
% Please refer to our sales division for further information. Our checks have been performed with the utmost care but we ask that you perform your own checks before use.
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P & W B | EiE Hmox |moalg g | CRUEAER e
I':I':'!"E, N e 5 Hiii ; : X B : R BRI | s egistration roperties of culf ! ilm = ;
) mPa - s/ mgKOH/g it <) (ppm) | (PIL) |METI|TSCA| ECL | CRC (MPa) (%) (T)
M-6100 | 4c1)r 251 150 BLF 200-450, 25 80 LT | 1508 BAESH| 152 | 540 40 ol o]l o] o 49 10-30 29 | 18kg
7 (7j ‘;b—) b A—(M—N)—-M-A 18kg
R I 00/ | s
M-6250 € I 300 B F 300-700/25 LOBF | 1510 WAESH| 159 | 350 23 ol o] o] o0 98 30 5| o0ke
Polyester M i va—v
M-6500 | (Bifuncrional N 700 BT 300-500.25 150 BLF | 1509 B4EZH| 190 | 600 08 ol o]l o] o 59 20 40 | 18kg | KM E:
- . o 160 . 18kg | FIND WA 5D
M-7100 300WT | 8000-13500/25 | 150 BAF | 1510 Ffk | oo | 430 05 ol o] o] o0 49 5-10 105 | oooke | SERRLEE. i
. g . 188C . 250 | 18kg | WEREALYE.
M-7300K 100 BT | 2000-3000.25 LOBLTF | 1504 Hfsk | cpa | 400 15 O | x| x| O 26 LBUE 1 7 | 200ke | S A6PE B o . Aot
. o - e ~ 250 | 18kg | AHAMEICEEILD
M-8030 200 B F 560-960/25 70T | 1487 BAESH| 162 | 270 30 ol o] o] o 29 5-10 B | 200ks | i HbE B2
EYL AT T
z Z . _ N 140T _ 250 | 18kg | AHVEMEIZEINLS
M-8060 f(&g:)ﬁ vﬁg) b . A 250MF | 5000-12000/25 | 160 BAF | 1495 Ffk | cpa | 380 35 ol o]l o] o 39 5-10 L | 200ks | AT B2
M-8100 Polyester | | B00LLT | 8000-12000/25 | 200 BUF | 1495 g4l 12 |50 | 19 | O] O | O] O 39 510 | 163 | p00f8 | Fvmr (6~ 15%)
(Multifunctional) A—(X—Y)n—X—A g
N . 0650 . 170C } | 18ke | iR
M-8530 i ; ;{E ;tgﬁ—w 300 U 350-650/25 100 BUF | 1.480 HEB | wapy | 400 0.0 O] O] O | O 48 5-10 200kg | M-8030 & 1) d{L1E
MR . . . , 160C , | 18k | MR
M-8560 00LF | 3400-7400.25 | 200 BF | 1486 el | g | 490 11 ol o] o] o 51 1UTF 200k | M-8060 £ ) HERE
M-9050 50LF | 6000-14000/25 | 100 BLF | 1499 Jrewm | 19C | 630 | 34 | O | x | x| O 57 5 300 | 18Ke | e - gz
: " ’ : : BV s - Pk | 200kg | TR EE
1) #{tai C&RIR) before curing (liquid) SHOT — 2 EMODEEE - T AERBEICESWTH) T, FEOESHERARITIHDTIESH Y A,

; i i i BLI-HD, XEHERNES U BINESEHERTEEr o2 bDERLET, XHEEZECHMOED
The data shown in the table is based on the results of experiments conducted with the utmost care, but they are not meant to guarantee actual shop-floor results. 2) O/ ij{l&ﬁ & g l’:\ z 9 gl SR £ s  C =
2) Acircle (O) symbol represents that a reference has been confirmed. A cross (<) symbol represents that there is no reference or that the reference has not been confirmed. g; ;E S MDOREELS GHELCHY 2T 7 ZRIIORI-GRER T SRRV LERT £ BRRLE

3% Please refer to our sales division for further information. Our checks have been performed with the utmost care but we ask that you perform your own checks before use.
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3 P
, W= g om & om| EEREEEE A
B8 2 . - . W ¥ E & :) 4 oo e Reg ) Properties of cured film . .
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The data shown in the table is based on the results of experiments conducted with the utmost care, but they are not meant to guarantee actual shop-floor results. 2) %Emf{ui% EHEBL fgi@\ X Eﬂ%iﬂﬁ -‘F) t/ < ll%%ﬁ ZHESR T gl hj >/ bi) :ég\slgi\;i? _>< F (iﬁ%‘; i‘é Fu?\ég‘%j):
2) A circle (O) symbol represents that a reference has been confirmed. A cross (<) symbol represents that there is no reference or that the reference has not been confirmed. h f‘; 7‘: SV MDDFREHA-> THBLTH) £ TEADRICIEBERTH BV L EET &) L L

s Please refer to our sales division for further information. Our checks have been performed with the utmost care but we ask that you perform your own checks before use.




W70O0=v I ADMEETTE  curing method of ARONIX
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WWCHZ—(le - +CH, = |CH - WCHz_ch_CHz_FH : —— (1)
COO~ COO~ COO~ COO~
~~~NH, + CH, = CH—COO~ — ~~—~NH—CH,—CH,—CO0~ — (2]

~~~NH~+ CH, = CH—COO~ — Mll\TW
CH,—COO~—
TOZ vy 7 ZADMKREAL T ke TRIRL I,

B{LFE& Curing iR DB method
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Radical Bt — 7 v, AR Ry U7 INS—FFH A R EFRMNT 5,
polymerization 71{7?\ <A 7 ayk Add thermal-initiator (radical generator) such as benzoyl peroxide or dicumyl
[ 1 ] Heat curing : furnace,infrared, peroxide.

and microwave
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Normal temperature curing by 75;’ (ﬁi]l]j‘ b o

redox polymerization Add benzoylperoxide /dimethylaniline or cumenehydroperoxide /vanadium
system accelerator.
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Anaerobic curing

Add hydroperoxide, tertiary amine,sulfimide.

SeBIEE] (R ANV T I —F ), Xy T x

L A 4 2
SRIMEIRL S TRNT ) k) BT A
o Add photo-initiator (benzoin alkylether, benzophenone, acetophenone, etc.).
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Electron-beam curing No catalyst
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WIS %0
Normal temperature and heat

polymerization

[ 2 ] curing

W70OVFFETDMEETSIE  curing method of ARON OXETANE
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Add polyamine containing primary or secondary amino groups.
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WILFER Curing fERDOB]  method
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polymerization Heat curing
Add thermal-initiator such as trialkyl sulfonium salt or triaryl sulfonium salt.
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Add photo-initiator such as triaryl sulfonium salt or diaryl iodonium salt.

.2- =F‘|Z 9 yﬁi‘ﬂﬁ@#ﬁﬁ Features of oxetane resins

1. T /—J-:ﬂ‘r ‘)ﬁﬂ‘ﬂ'ﬁ'@%ﬁ_ﬁ%’ft High-speed curing after blending with epoxy resin
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Generally, epoxy resin has a quick initiation reaction but slow propagation reaction. It merely produces oligomer
with a molecular weight of several thousand mass units. It allows only the design of hard and fragile substances. In
contrast, oxetane resin is very slow in its initiation reaction, so polymerization does not take place immediately after
irradiation. However, polymerization is fast if the concentration of initiation species exceeds a certain level and it
produces polymer with a molecular weight in the tens of thousands of mass units.
When epoxy resin is combined with oxetane resin in such way that takes advantage of their respective characteristics,
it is possible to cover their individual shortcomings. In other words, when epoxy resin with quick initiation is added
to oxetane resin, the curing speed may be equivalent or superior to that of the cycloaliphatic epoxy used for light
cationic polymerization. As added epoxy increases, the molecular weight of polymer obtained is a little smaller than
in the case of using oxetane resin alone, but it has a sufficient molecular weight for polymer and it is possible to
design cured substances with extensibility and toughness.

The reactivity of epoxy resin is not improved by mixing with oxetane resin. High-speed curing requires adding

oxetane resin in large amounts.




2 . E:E:}iFL‘T‘ (’Ifﬁié) Dark reaction (postpolymerization)
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Cationic curable resin is also characterized by polymerization after ultraviolet irradiation. Normally, it takes 24 hours
until cycloaliphatic epoxy resin is cured to exhibit solvent resistance. Oxetane resin is so high in reactivity that post

cure takes a short time. An appropriate type of resin produces adequate performance after nearly ten minutes of
ultraviolet irradiation.

3. ‘E;Z\E\ﬂﬂ ( ct 6 4@ I‘St/\ @?ﬁg Impact of small quantity addition on physical properties
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The physical properties of hardened resin change after a small amount of oxetane resin is added. If the content of
highly reactive oxetane resin is only 10-20%, Tg of the resin after ultraviolet curing rises by some 10 degrees Celsius.
This is thought to reflect a rise in the system temperature caused by the reaction heat from the small volume of
oxetane resin. The failure bearing strength is also increased by adding a tiny amount oxetane resin.

%?%'I‘St Adhesiveness
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In many cases, adhesive strength declines after the addition of oxetane resin. It is so high in reactivity that it produces
a little hydroxyl group derived from the initiator and that reaction occurs in a short time. For these reasons, the stress
arising from curing and shrinkage is concentrated on the interface. Especially if the adherend is made of plastic, it
is necessary, for example, to reduce the curing speed or to blend material with high wettability into the adherend.

Effective methods of increasing adhesiveness include the addition of a high molecular weight resin or glycidyl ether
epoxy resin to control the reaction speed and heated aging to eliminate internal stress.

FEiE LB RS

5. 7 U :/ ‘?)l/I _ 7_"”/?':]_1 /—J-:i? :/E;JHE’ é: @EE% Mixing with glycidyl ether epoxy resin

HER, “EHRFF 1y V3T IERMETH 5720, HEOEWEIRORA & % 1Y
RITENHERDL LI T, Eﬂ’a‘ﬁ&ﬁ@ﬂ%’a’:ﬁ% RIKF2ZEBTEEY, M2 T,
Tty VBIRIIDES R W0, @HHF 4 Y ES TN ERELS THEHTE R
wfuvvwl—%wﬂ@1£$9@%(Miw5x7l/—wAﬂ\/ﬁﬁyﬁﬂ)%
IRFIEUR) L LTSN TR (FZIERF LT y) &
DOMEZ HFA YEEHIIEKET 2 EPRICARD 9. HHAR Y —VHOBRAEIZ
BRSO AN R TEROVOEDTY,

Monofunctional and bifunctional oxetane resins have very poor viscosity and make it possible to blend a larger
amount of high viscosity resin to extend the range of mixing formulas. In addition, with the high reactivity of oxetane
resin, it is possible to blend glycidyl ether epoxy resin, such as bisphenol-A type and novolac type resin, or epoxy
modified butadiene and other resins marketed as epoxy modified polymer. Normally such resins cannot be used

for cationic polymerization because of their poor reactivity. It is one of the most effective blending solutions for
producing adhesives and sealing agents.

E‘?ﬁﬁﬁll‘ﬁl’- Storage stability
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For most materials composed solely of epoxy resin, the molecular weight and perceived viscosity do not rise after
a small amount of acid is generated from initiators with degradation over time. If oxetane resin is blended, high
molecular weight polymer is generated to increase viscosity. In a case like this, it is necessary to use a different
initiator with higher stability or to add some stabilizer.

71(6}0)%5% Impact of moisture

BIRIC X 20 F 4 VLIRS O EEZ T L EFEbNTwE T, BEWIIKER
MU THHELRSHEITRZ 5 RWEENITZEA LTI FRAHORRICE %%
BMIREL D TT, —BISHF 7 UHIRIEZAF VIR L D KRS ITBIE TR M
[OWEEMSTE L ChiUE, “E L THHATEE I,

It is said that ultraviolet cationic curing is affected by moisture. In most cases, no outstanding reaction inhibition
takes place after water is added to the mixture. However, atmospheric moisture has a significant impact. Generally,

oxetane resin is more sensitive to water than epoxy resin is, but it can be used in a stable state in any place where the
atmospheric humidity may be controlled.




.ﬁlﬁﬁi1 tﬁ!ﬁﬁﬂﬁ'@ﬁﬁﬁ Applications of light curable resins

1. REEMBELTORA (FOZy X, 7ACFxE42)
Light curable materials (ARONIX and ARON OXETANE)
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Polymerization of light curable resins is promoted by radicals and cations generated from initiators by light. Given
the advantage of this reaction, light curable resins are widely used in a number of sectors.

Generally, it is said that light curing has the following advantages:

(1) Minimized consumption of solvent

This helps protect the global environment and create a worker-friendly environment.

(2) Short-time hardening

Short-time hardening delivers improvements in production efficiency and energy efficiency (energy conservation) as
well as in space saving. [t may also be used for materials vulnerable to heat.

(3) Easy to control the curing process

Reaction takes place only in the areas exposed to light. This allows the curing to be controlled. For example, it is
possible to use masking to cause curing only in the necessary part.

The light curing speed of ARON OXETANE in an unblended state is not especially high. Blended with epoxy resin
prior to light curing, it drastically improves the light curing speed and properties of cured materials.

1—1. LR 1M % - ZH  Light curable inks and coating agents
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Characterized by their high curing speed, light curable inks, or ultraviolet light curable inks, have been in practical use
since around 1970 for sheet-fed printing and web offset printing. Lately, their applications have expanded to gravure
inks and inkjet inks. They are indispensable materials for a range of resist inks that take advantage of image forming
properties.

Light cured, or ultraviolet light cured coating agents are also widely used for protecting coating and hard coating

of paper, wood, plastics and metals. Their applications can be found in daily life: beverage cans, optical fibers and
cellular phones are examples.

1—2. BEFEEILEZEE  Electron beam cured coating agents
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Radical polymerization is a method of hardening the coating surface using an electron beam. Since it does not use
light initiators, it has application to light blocking materials including metallic films and pigments. It also increases

adhesiveness. Despite these features, it is subject to severe limitations due to facilities and has not yet to find
widespread application.

1—3. JEE{EREERE]  Light curable adhesives
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As with other types of adhesives, light curable adhesives produce a polymer in the polymerization reaction and harden
to produce an adhesive capability. They are unique in that polymerization is triggered by light irradiation. In addition.

they do not require mixing of two different fluids, they offer freedom in the set time and they exhibit high stability.
Today, they find enormous demand for DVDs and other data storage applications.

1—4. ZOMBELMMEL  Other photosensitive materials
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Given that the reaction may be controlled by controlling light irradiation, light curable resins are widely used for 3D
models and those applications that necessitate high image forming properties, such as resin press plates and dry films
for printed circuit boards.




2. IRXVBEEOYE (FOZy IR, 7AYFXE42)
Reforming of epoxy resin (ARONIX and ARON OXETANE)

2—1. 7IVEBIRXIEEOHRE (PO=y 7 X)
Reforming of amine curable epoxy resin (ARONIX)
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The acrylic group reacts with polyamine as curing agent. With the application of this reaction known as Michael

addition, a small amount, normally around 5%, of ARONIX is added to amine curable epoxy resin to improve the
low-temperature curing performance, compatibility with the filler and adhesiveness.

AR T RE DOBEOEEMHR (PO FXE522)

Improvement in curing performance of light curable epoxy (ARON OXETANE)
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This is the most significant feature of ARON OXETANE. Light curable epoxy resin performs quick initiation
and slow propagation. Because it was difficult to obtain any substance with high molecular weight, the resulting
material was always hard and fragile. ARON OXETANE is characterized by slow initiation. Polymerization does
not immediately start after light irradiation. However, when the initiation species generated from initiators reaches a
certain concentration, high speed polymerization occurs to form a high molecular weight material with extensibility
and toughness. Based on this difference in polymerization characteristics, light curable epoxy resin may be combined

with ARON OXETANE to enhance the curing speed and to increase the molecular weight of polymerized material
for improved heat and alkali resistance.

3. T2 AF v VDEE. XEH (FOZv 7 R)

Cross-linking and reforming agents for plastics (ARONIX)
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High reactivity of ARONIX may be utilized by adding it to synthetic rubber, polyvinyl chloride and other different
plastic materials, pastes and emulsions. This leads to higher hardness, strength, heat resistance, weather resistance,
chemical resistance and other physical properties as well as to improved adhesiveness by means of cross-linking.

Moreover, ARONIX may be added in small quantities, normally 5% or less, to modified silicone sealant or
polyurethane sealant to add special features, such as surface drying properties and increased weather resistance.
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Handling
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ARONIX is a low-or medium-level skin irritant; fumes from the liquid at heating or UV curing may cause skin

problems. (See Primary Irritation Index.)

Symptoms includes itching, red rash, and blisters. Therefore, take the following

precautions when handling ARONIX, especially for users with skin allergies.

Rz +3ICIT> T FZE LY Ventilate the room fully.
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The liquid has a high boiling point and is not volatile, so fumes at room temperature do

not cause skin problems. However, fumes generated by heating or UV curing may cause skin nroblems.

2. B {RFEEE DT ELUY Wear appropriate protection.
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(1) Wear protective gloves, aprons, and goggles, and do not handle with bare hands.

(2) When wearing protective gloves, do not touch the skin with contaminated gloves.

(3) Use natural rubber gloves. The liquid penetrates vinyl gloves.

3. REBICHBELAEEZRFEPLICHE>TL TV

Wash skin immediately if it comes into contact with the liquid.
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The liquid is clear and the user may be unaware of the initial contact. But if the liquid is not washed off, it may cause

. )ﬁfg—b’(ﬂﬁﬂ'ﬁ ‘: 2L —( Primary Irritation Index (P.L.1.)

B2 g — w88 %  Primary Irritation Index: LU FP.LL & B&FR)

skin problems. Wash the liquid off immediately with soap and water. Solvent may facilitate penetration of the liquid
through the skin, so do not use it.

4. BICA-EZRIRISEDKTESLICISHLULD®IRE U2, BREOLEZZTT

CFEEW, Huntingdon Life Sciences Ltd. (IH Huntingdon Research Center UK) Ot Tl KD X
If in eyes, immediately flush with plenty of water for at least 15 minutes and get medical attention. VT 7T SRTEY PLL2BIT O b 07 RERMAIRIES £ 7L LTSI A
nontnEd,

5. MALALEZRZERDFREBATRAICL, ESICERMDBEEZT T LI,

Huntingdon Life Sciences Ltd. reported the following irritation ranking; less than level 2 is generally accepted as a

In case of exposure to high content of vapor / mist, remove to fresh air. low-irritant product.

Give artificial respiration if not breathing. Get prompt medical attention.

6. RAAALEXIEDICEMOBEERIF T LAV, Bl % =
e Description
It swallowed, get prompt medical attention. Rinse mouth. 0 non-irritant (ﬁH:)
>0 — 2 mildly irritating (FF2E)
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.1%%j7_7$ Storage of ARONIX and ARON OXETANE
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- This product is flammable or combustible. Do not leave it near heat, sparks, open fire or any other source of flame.
In the event of fire, wear full protective clothing (and a self-contained breathing apparatus when necessary) and
extinguish the fire by spraying a powder, foam or carbon dioxide fire extinguisher from the windward side.

- This product is highly reactive. Light, shock, heat or mixing with another substance may cause a polymerization
reaction, abrupt heat generation, and breakage or rupture of the container. Be sure to check reactivity prior to use.

- If the product spills out of the container, remove all heat and flame sources from around the spills. Absorb small
spills with paper towels, sand or earth and place them in an empty container. Then rinse the affected area liberally
with water. For large spills, make an embankment around it to stop further flow and then gather it up into an airtight
container. In either case, wear protective clothing while performing the operation.

- Ask a waste operator to dispose of the product.
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Store in accordance with local / regional / national / international regulation.
(1) Keep away from ignition sources such as heat / sparks / open flame.
Do not allow storing with oxidizable material or peroxide in same place.
(2) Avoid direct sunlight, and store in cool / dark / well-ventilated place (below 30°C).
(3)1f in depository, use electrical equipment which owns explosion protection.
Ground / Bond container and receiving equipment.

(4)Keep only in original container.
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TOAGOSEI manufactures ARONIX and ARON OXETANE at its main Nagoya Plant. For ARONIX in particular, Laya |\ BROBGERE, . BERES ﬂéi%/a‘O)Ttiﬁblow’C&i\ A8
a sales company was set up in Taiwan under the name TAIWAN TOAGOSEI in 2000 and manufacturing commenced DEMER B H\VIIMSDS%E BB 7275 Ay BAHH S I T L 230,
at TOA-JET CHEMICAL in 2001. A manufacturing and sales company, TOA-DIC Zhangjiagang Chemical, was F 7m0 AR A L7 B - LT oS B LTIk B A B 2 A

established in the city of Zhangjiagang in the Chinese province of Jiangsu. With an eye on the Asian market, where
demand is likely to grow, TOAGOSEI seeks to expand its businesses from Asia to the whole world. This catalog is designed to serve as an introduction to the use of our products. Information
about legal classification, physical and chemical characteristics, hazardousness and toxicity
stated herein is based on materials and data available at the time of preparing this catalog,
and does not represent a guarantee. The content of this catalog is subject to change

TOAGOSEI AMERICA (Inc.OHIO)
ELMER'S & TOAGOSEI

without notice.

Prior to using any of the products for medical or other special purposes, we ask that you
confirm its safety and reliability. Never use the products for any purpose that may have
serious adverse implications for life or property, for implantation or infusion into any
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TOA-DIC Zhangjiagang Chemical Co’, Ltd.
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human body or for any purpose where there is a risk that product will remain within the

TOAGOSEI (Zhuhai) Ltd.
human body.
To ensure saflety when storing, using and disposing of any product featured in this catalog,
please refer to the technical material or the material safety data sheet (MSDS) for the
BEHEES KB AERAT particular product or consult your TOAGOSEI representatives.
TAIWAN TOAGOSEI Co., Ltd. e , i TOAGOSEI assumes no liability for the evaluation or patents regarding any final products
REFIRAERAT containing any of its products.

TOA-JET CHEMICAL Co., Ltd.

TOAGOSEI SINGAPORE PTE LTD.
(SINGAPORE)
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Sharing more happiness with more people through the chemical bussiness.
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TOAGOSE!I CO.LTD.
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Head Office

Osaka Branch

Nagoya Branch
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1-14-1 Nishi-Shimbashi, Minato-ku, Tokyo 105-8419
Tel:+81-3-3597-7325

Nakanoshima Mitsui Bldg. 11F, 3-3-3 Nakanoshima, Kita-ku, Osaka 530-0005
Tel:+81-6-6446-6552

Mitsuiseimei Nagoya Bldg. 6F, 1-4-6 Nishiki, Naka-ku, Nagoya 460-0003
Tel:+81-52-209-8591

URL:http://www.toagosei.co.jp/
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