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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.

TOAGOSETI 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
TOAGOSETI 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.

Y%7 UL —b  Special acrylates-

x| WA 1t## o = 5
Type of products Trade name Chemical Nomenclature General Code Characteristics
M-101A 71/ —JVEOZM (n=2) 77JL—F
BERE M-113 JZIT7 x/ —IVEQEM (n=4) 7UYUL—b BIEtERIRE
Monofunctional M-120 2-TFILAFVIVEOEM (n=2) 77 UL —Fh FEHRMMTS
M-140 N-Z27)Aa4 IV FXx2IFIAFHEROT7RZILAI IR
M-208 EX71/—IWFEOZEM (n=2) >77UL—F
. M-211B EX7x/—JVAEOEM (n=2) 77YL—F -
Bﬁfﬁﬁfw M-215 1V T XIVBBEOEMS 77 UL — |k gﬁg?ﬁu
M-220 ryZFaOEL>SYa—Iib h=3) STFIUL—b TPGDA >
M-240 RUIFL>FUa=Ib (n=4) SF77UL—¢ TEGDA
M-309 r)XFO—J7an>syr7oyLr—p TMPTA spER
TMPTA®R M-321 MU XFO-TONCPOEM (n=2) NUT7YUL—F POTMPTA iﬁ,#
M-350 FUXAFA—-LTONCEOEM (n=1) NUTIUL—b EOTMPTA | =%
THEIC®| M-315 1V T7XIVBEOEHM I RO NU T L—b ZiEH
e PETA%R M-305 o _ I _ PETA
Mﬁ;um?;nal PETTAZ | M-150 NRYBTYRY R=IRYRGFRS72UL— b PETTA
Ao
DTMP% |  M-408 SRUAFO—NTONCF RITIUL— b DTMPTA gg;’ﬂ
™= IZ
DPHAZ m:zgg INLBIYRY h—NZARUAFHFI UL~ |DPHA | EEMbME
M-460 STUEYEOEMET VUL — b
e M-5300 Ww-HVEXY-RUATAZI > (h52) £/ 77UL—F -
Mﬁiginal M-5400 JANBE/EROFSIFATIUL—b -COOHEEH
M-5700 2-erFOFX>-3-7x /%> 7OELTIYL—b -OHEEH
% EHE M-510 - N -COOHEE&H
Multifunctiznal M-520 SRERZMT 7V A VIV =iEE
-OL&V7IU0L—b  Urethane acrylates—
x| LI 5
Type of products Trade name Characteristics
—EBE M-1100 BEXE  FEHIMTS
Bifunctional M-1200 ﬁﬁgﬂ "‘F'EEE a4 7°
-IRUIRFIL7IUL—b Polyester acrylates—
x| b 5
Type of products Trade name Characteristics
B M-60003 1) — X | {E:ksRE
ifunctional
S M-7000> 1 — X | &fEiR. HEE{bM
Multifuﬁcional M-8000> 1) _Zi B, EER{bik
M-9000> I — X | MiEhiE. SMEE. RELM
7AYFAF LR DER Types of ARON OXETANE
-Z*¥EH5VEIIE Oxetane resins-
S4E BT 1tZ# —hZIREE & LT
Type of products Trade name Chemical Nomenclature General Code Characteristics
HEEE OXT-101 3—IFN—3—EFAFIXFNFXEEL (FF£H2TIT-I) OXA kst
Monofunctional OXT-212 2—IFIAXIIFXEEZS EHOX
—EE OXT-121 ¥YULYERFFEEY XDO
Bifunctional OXT-221 FIFNSBB—IFNFFEI =3 =) A Y] XFM 1524 | DOX ERERE
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ARONIX
1)
BUR X - . & 5 nE B fli | Eifs
(m&-7r) Tyze}of proffcts K Mi Struc*fral . r;r:Ia = Color Viscosity Acid value | Refractive
Trade name (APHA) (mPa - s/C) (mgKOH/g) I&Tzes))(
D
M-101A CHCHCO(OCH IO () n=2 | 300BT 10-20/25 L0 | 1514
M-102 ) n=4 300 LLF 20-40/25 10 LR | 1507
7x/)—)VEOEWMT )L —}
M-111 CH>=CHCO—(OC>H4)—O %::/ ) \ n=1 350 LT 60-90/25 10 LT 1.507
M-113 GG n=4 | 00WF 80-110/25 05LLF | 1501
T2Vl —F | =2V T2 = VEOEKT ) L— b
(HHHE e o e
M=120 B CH2=CHCO—(OC:2H4):—OCH2CH(C2Hs)CsHo 150 U 4795 03 LT | 1450
Monofunctional | ) ;) N %o L EOAHE (5 2) 70 L— b
CH=CHCOO_C:Hs N | \
M-140 So o 500 BLM 350-550/25 10 LLF | 1506
0
N-727904 V+FTFVAFHLFO77 )L 3IF
CH2=CH-CO—(OC:H)—0—< ()
M-208 150 BUM 500-700/25 10 L0 | 1539
M-211B i 300 LLF 950-1,350/25 10 LU | 1536
CH:=CH-CO—~(OC:H:)-0— ()
YA7x/—=)VAEOZM =2 Y77)L—}
0 _
Ik HO CH:CHz\NJL\\],(?H:(?HzO(‘OCH:CH:
771 L—h P! J\
M-215 (ZEHE) 0/\1‘\“ "0 100 BIM 3,500-15,000/25 130 | 1515
o CH:CH> 0OCOCH=CH:
Bifunctional
4V T AVBREO Y7 2 ) L— b
M-220 - VR _ >
(TPGDA) n=3 250 LLF 8-16/25 10 LR | 1455
M-225 e e . . \ ~ .
(PPGDA) CH>=CHCO—(OC3Hg)—OCOCH=CH n=7 200 LT 30-40/25 10 LN | 1450
M-270 . N
=12 200 AP —-85/2 10L 1451
(PPGDA) AYFOEL Y ) a— LS Ty L— b ! woT bo8o/25 0BT >
M-240 CH2=CHCO—(OCH2CH2)~—OCOCH=CH: 100 LT 1394/95 Lo | 1460
(TEGDA) EYIFLYZYa—L¥72YL—F (h=4) . .

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.

1) BELET GRIR) before curing (liquid)

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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A m A g glgg| AR AT
63' ﬁ Flgalff‘i‘nt Inhibitor |Skin irritation E|$ *E‘] ﬁ]ﬂ :pE] Tel'?s!lgesjﬁfgth Eﬁ'g;?on Tg Package Characteristics
("cP) (ppm) | (PII) |METI|TSCA | ECL | CRC s o (©)
#4617 |10 | 07 | O | O | O | O — — | B | g0 | SR - R
s4M=6| 188 | 240 | 00 | O | OO | O — — 118 | 17kg | AL - R
B4ESF| 156 | 90 23 ol o] o| O 059 250 17 légg M B D
S4ENE| 224 | 130 | 11 ololo]| o 0.10 50 20 Hl)glgg LD Tg A5
e B ] R
SUESH| 140 | 480 | 35 | O | X | O | O 65 | 180KE | g1k o> T 7¥iLs
s 60/ AL, TN
sagn| 190 | B0 09 | O |LVE| O | O 83 0-5 56 | 18kg | &8 - 7T AF v 7T B
BEVEIZEND
e | 155C 18kg | SEBALYE
. 210C . 18kg | AMEALIE. fECRZ RS il
Heww | 295 | 460 | 04 | O] O] O |O 52 0-10 T5 | oo | T oo e
I\)v;;gf (4~9%)
. . 18kg | OH % b3
s48°F| 35 | 1470| 37 | O] O | oo 49 0-10 | 166 | 00 | Dhupir- men e
AL DT E A3
. 17k | 0 R
s48=F 157 | 30| 14 |O|] O | OO 2% 0-5 0 | 00 | ik
i PPG#400
magmn| 208 | 100 | 08 | O | x | x | O 26 10 -8 | 190kg | FECRI0 L o
| 240C ] 17kg
e | 2951 10 | 00 | O | x| X | O 088 5 32 | 1g0e8 | PPGH#T00
sms | 98C a0 | 40 | O | O] OO 19 010 | 50 | 18k | e

REOT — ZBMODEBEI S TT o ERBRICEDVWTHY 7 EROTSRERERATE2HNTRH T A,

2) OIS B L b, XENIKINE S U QB ERBTE LA -2 bDETRLET, XENIEEICEBVED
ﬁ(;@éb\o HLDFIBEH > THRBLTHNETHCEADBRICESERTHO IEIVALZETL S BBOELLE
FEd,
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oL . . R & 6 i OE B i | Eifs
(Wg%) = i}of mfits {t Mi struc*fral forfla Et Color Viscosity Acid value | Refractive

Trade name | ' 'P€ P (APHA) (mPa - s/C) (mgKOH/g) I&Tzes))(

D

M=309 H=CHCOOCH) * 200 U 60-110/25 1O | 1480

(TMPTA) (CH>=CHCOOCH:)s—CCH2CH . .

PURXAFO—LTONY R TZYL—k
M-310 n=1 160 LI 60-110/25 10LLF | 1466
sk “Ho=CHCO—(OC3He)OCH:]—CCH:2CHs
775;)&; , [CH>=CHCO—(OC3H¢)»~OCH2]5—CCH2CH3
M&TﬁT N T%‘%j’;% n=2 | 300BF 70-170/25 20 DUF | 1457
o M) AFO—=VTFuy POEEIN) 727 L—}
Multifunctional
!‘g&”&% N n=1 | 100MF 45-65/25 04 LT | 1476
[CH:=CHCO—(OC2Hi)»_ OCHa]s_CCH2CHs
M-360 n=2 200 LM 65-90/25 05 L | 1476
M) AFO =L Fuy EOZE® MY T2 L=}
2 (%)
M-313 - o 30-40 100 LLF | 20,000-36,000/25 10 LLF | 1509
21 L— | |CH=CHCOOCH:CH: - CH:CH:-O-R
(ZETE PP
THEIC % "N o
Mult | CH2CH20COCH=CH2 . <0/>
tifunctiona (% \
M-315 itunerions %9&;@3 600-1200/50 | LOMT | FEE
3-13 (R
AT AVEEEO B RO MY T2 ) L— |
_ Y (%)
%Eﬁ’g) T somE 400-650/25 20 BUF | 1490
5k 65-70
7 757‘) l/—) r

M-305 (ZHHE (CH:=CHCOOCH:);_C_CH>_O_R U (%) \ \

PETA % TN T 4 NN T (ET 100 BIM 180-800/25 10 LR | 1490

(PETA) PETTA % | R 'H"#'COCH-CH: 55-63

Multifunctional
M-450 F (%) . g .
(PETTA) 10 200 LM 60-100/50 10 LLF EGRES
NRYFIT)A) h=V M) ROBT FFTT 7)) L— |
.
7 7%%_ b | [CH:=CH-COOCH: \
e o
s e CHiCHz—(—CH2r0 0MTF | 470-670/25 LOLUF | 1490
o CH>=CH-COOCH: T
Multifunctional ‘ ’
JRYAFO— N TUNYFRNFTT Y L— b

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.

1) #8{tmi G&IX) before curing (liquid)

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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A n A g s g | TEEE ]
63' ﬁ le;*;’f‘i‘m Inhibitor |Skin irritation H $ *E‘] ﬁ]ﬂ :pE] Ter?slilgeEsg?;Egth Eﬁgﬁn Tg Eckaﬁ Ch:ﬁcte%tics
) (ppm) | (PIL) |METI|TSCA | ECL | CRC (MPa) (%) ()
g48=H| 167 | 100 | 32 | O] O] OO 23 05 | 20 zéﬁig AP ER
St %9%95\ 430 | 11 ololo]| o 17 0-5 120 | 18kg | fERE RMIHCHE
#ewm | 200 w0 | 16 O] O] OO 2 5 50 | Hor
#omn | 18C w0 | 0 OO |O|O| w 3 — | ke |
Sty %0%% % | 21 | Ol O] O] O 2% 5 53 | 18kg
| 180C . 950 | 18kg | 75 AF v 7 Ikt B EEE
ity | BC 550 | 00 (O[O O|O| 3 05 | B | ke 2R
. SR/ SN
e | 20 120 o1 | O | O | O | O 69 0-10 | 20 | I8 | e mEn g
= E | AHITAGD Y
s | 190C _ B B 250 | 18kg th&
| 190C . 250 | 18kg | —Hih. FERLM.
Ky | 29C L e | 28 | OO |O|O 38 05 | B0 | ok |
R _ _ 250 18kg | 7 v 7 Atk
sems | L9C 120 | 00 | OO | OO — — | BN | ook | i, B R

HEHOT -2 ISHODFEFEEI-> T EERERICESVWTHNETH, EROBRSHERAFRIITIDDOTIEH) T A,

2) OFMSINE 2R L 2D, XENIERNES LI E2HRATE Do 72dDERLET, XEEEEICHHVAED
ELEEV, MODFEE-> THEBL TS ETHIFEROBRICIESERTH IRV LEETLOBEOELE
FE7,




1)
85 . . . & n E B ffi | Eifs
(lﬂg%) = ?of mﬁms {t Mi Strurjﬁal forfiula Et Color Viscosity Acid value Re_fractive

Trade name | ' 'P€°'P (APHA) (mPa - s/C) (mgKOH/g) I(Tli?)(

D

M-403 AN Bk % 7213 50 LF | g

(DPHA) 50-60 7,500-9,500/25 : P

M-400 RYH(%) . [ F 721 -

(DPHA) wso | DOPT L s000-7000/25 | 2OBAT | 1494

M-402 EAL) Rk % 7214

(DPHA) g0 | OPT L 50007400725 | O BT | 1494

U273 CH:=CH-COOCH> CH:0CO-CH=CH>
M 404 7(757]),_._’1/‘“;‘_‘ ]\ CH>=CH (‘(JO('II'7('*(‘H:*()*('H:*(' — CH20CO—-CH=CH /\3//57(%>
- % EHE =CH_COOCH:” O . _ . Sl
(DPHA) DPHA % CH>=CH-COOCH CH:0-R 3040 100 LIF 4,500-7,000/25 10 DI | il
Multifunctional R="H"I+"CH=CHCO" o h (()/) {ZL i

M-406 0 . [k NE R =S R o

e s | DOUT | 6800080072 L0 BUT | siisiz

M-471 ~v (%) [EFENE R Ee NES -

(DPHA) w0 | BT 6500 8500,25 LOBUF | il

M-405 ~75 (%) \ \

(DPHA) 10-20 150 BUM 3,700-5,700/25 02 LA | 1493

VRYFIYA) b= XY F ROANFHT27) L— b
ey
7 Tf%_ L CH2=CHCO—(OC:2H4)—O
M-460 (ZEHE CH>=CHCO—(OC:H4)»—O_CH>_CH_CH»JO 200 BUF 200-500/25 LOLIF | Aillsg
Multifunctional SR Y EOEWT 2 L— b h
M-5300 CH:=CHCOO—(CsH10CO0) —H — 80-180/25 140-260 | 1468
w-ANVEEFY - RKY)ATas5s by m=2) /72 L—F
5k e . ‘
741 p—} |CH=CHCOOC:H:00C == COOH
M-5400 =) ) — 4,000-7,000/25 190-220 | 1530
Monofunctional | 5 4 e ) & Fa® v xF AT 2 Y L— b
CH>=CHCOOCH:—CHCH-0 4<\/>
M-5700 on -~ 100 BT 140-190/25 05 L F | 1530
2-b ¥y 3- 7 /%y 70NV T Y L—}
M-510 100 BIF 3,500-6,500/25 80-120 | HiH5E
iE27S .
AN o \ R % 7214 _—
M-520 (%) (G2 ) 005 | 11 200 16.500/25 20-40 | HisE
Multifunctional
\ M-\ i 721% SHI
M-521 180 BT | 40,000046.000/25 65-60 | HillsE
SYIEBRENE T 7 ) VA ) I~ —
. AT AV _ _ _
M-T100 | 5 ) L2 b | CH=CHCOO_R'_OCONH_- 70.000-130,000/50 Lol2
— el
(=) _[R-NHCOO—(# 1) % — JL.)~OCONH]—
M-1200 Urethane —R-NHCOO-R—OCOCH=CH: — | 120,000-220,000/50 — 1.489
(Bifunctional)

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.

1) ##tml G&IX) before curing (liquid)

2) A circle (O) symbol represents that a reference has been confirmed. A cross (x) 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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e s, 25 Ly R il 2)
Mook B o g om | (CEBITARE PropRG o o i :
sl | s | | wm | wm | GERE | RUE f & &
7 I0|‘n nhibitor |Skin irritation 2z i = = i Tg Package Characteristics
S ¥ A (!’]CP) t (ppm) | (PIL) |METI|TSCA | ECL | CRC Tens(;\e/[s;ae)ngth EIo?;Da;on @) 9
sk | 295 | 460 | ke | O | O | O | O - — | B | | s s i
: 180C B B 250 | 18kg | o
wemm | B9C 150 | 4 | OO | OO BV | o | e
. TSI fLAT
sty | 88 | a0 | #msE | O | O | O | O — — | 20 18k i
TEA Ik | 200kg | EESEL o)
170C o _ | 250 | 1ske | gLt
M | ey | 40| RWE ) O ) O OO BLE | 200kg | £ 1ER 1L,
s | 170T . _ | 250 | 18ke | gLk
#ﬁﬁi% THEL 490 *(EUZE O O O O PLE ZOOkg %}*ﬁ&ﬁzﬁ
Kk | 297 | 530 | kW | O | O | O | O — — | B | 200kg |~k
175C [ B B 250 | 18kg | i s o
Hfewy | Z2C | 430 | e | O | O | O | O 20| ke | WaLfL i (At
st | 89C a0 | g | O | X | X | X — — — | 18kg | AEELLE
. - - _ | 18ke
BA4E=H| 158 550 20 O X O O 200kg COOH %% H 7 %
PP _ 18kg | COOH %% 3 %
BA4E=R| 140 310 47 O X X O 39 5 200kg | ML
P . 18kg | OH #%HT 5
F4E=R| 133 540 09 O O O O 12 200-300 17 200kg | Felh 7 BIEATE B N2
FAR=R| 170 450 48 O X O O E S KillsE | KMIE | 18kg | COOH M:xH ¥ %
b | 200 | 850 | s | O | X | O | X | kMsE | KWE |KWE| 18ke | COOHEETAHTS
#ewm | 250 1 — L | O | x | O | X | kWsE | kWE |KWE| 18kg | COOH#EATS
- ; 190C _ A
ik | 29O mjo|lojojo| 0| AT ) 18k | g v 5
. 160C il il
b | oggy) — | 18 ) O O 1 OO % 50 85| 18k | Sy vt 2

REDT — ZBMODEBEI S TT o EBRBRICE DSV THY 90 EROTSRERERATE2ONTRH) T A,
2) OIS B L b, XENIFKINE S U QB ERBTE LA -2 bDETRLET, MEEEEICEBVED
ELEEV MODEBES > THEBL TSN ETH FERAORRICEBERTH IRBOLZETLIBEVELE
FEd,
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1)
85 X " . & 5 nE B fli | Eifs
(m&-7r) Tyzzof profits R Mi Struc*fral forr:r:Ia = Color Viscosity Acid value | Refractive

Trade name (APHA) (mPa - s/C) (mgKOH/g) ggg

D

M-6100 B LA 150 LLM 200-450/25 80 LLIF | 1508

77k —F A—(M—N)»-M-A

M-6250 (= HE P 300 BLT 300-700/25 LOBUF | 1510

Polyester M i v =)

M-6500 (Bifunctional) R 700 LIF 300-500/25 150 BIF | 1509
M-7100 300 LAF 8,000-13,500/25 150 LLF | 1510
M-7300K 100 LIF 2,000-3,000/25 10 LLUF | 1504
M-8030 200 LLF 560-960/25 7O0LUF | 1487

AL AT
M-8060 771 L—1 250 LLF 5,000-12,000/25 160 LU | 1495
(%EHE) A A
M-8100 Polyester ‘ ‘ 500 LLF 8,000-12,000/25 200 LA | 1495
(Multifunctional) A—(X—Y)n—X—A
M-8530 A T2 VER 300 LLF 350-650/25 100 U | 1480
X &7 va—
Y Sl

M-8560 300 LLF 3,400-7,400/25 200 LA | 1486

M-9050 500 BLF 6,000-14,000/25 100 LA | 1499

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.

1) #tEi GRIR) before curing (liquid)

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.

W770O2AFEH>/ AronOXETANE

3-LFN=-3{[(B-TFNAFtF L =3-A W) A MFTIAF M FFL5

I > : 3 & 1)
B | 2 O . | e o) Rl | EOE
T 7 Type of products Main Structural formula (f ) 9 o ! Refractivg
rade name Purity Viscosity Boiling point index (H ff)
”?>Kf\\OH
OXT-101 S , :
0xa) \O/ 98 Bl k 17-22/25 105/093 | 1449
HERE 3-TFNV-3-k FOF L AF NVt Fty oy (FFLy 7N aT—))
monofunctional N O\\
OXT-212 O | : )
e N 9 Ll 3-6/25 133/133 | 1438
2-ZFWANFINFFLY
A\, % I S 72 1%
OXT-121 ¢ g ( VL 1 P
(XDO) NS AN BULE T 150-185/25 AllE | 1510
NG (0] O
—EHe
Bifunctional FLUVLrEAAFEY Y (h=1~3)
OXT-221 C < . _
O \( )/ \O/ 98 Bk 9-14/25 119/067 | 1452

1) LAl GRIK) 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 (x) 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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73 ., s R 3 il 2)
W E g el g TemuEEm N N I
63' ﬁ le;*;'f‘i‘m Inhibitor |Skin irritation| HZ KE =3 th[E Ter?slilgeEsgﬁfgth Eﬁgﬁn Tg puackage Characteristics
©) (ppm) | (PIL) |METI|TSCA | ECL | CRC (MPa) (%) ()
B4EER| 152 540 40 O O O O 49 10-30 29 18kg
- 18kg
WAEET| 159 350 2.3 O O O O 98 30 45 200kg
B4EER 190 600 08 O O O O 59 20 40 18kg | Kz J il ek
, 160C ~ 18kg | EIBIROBIEAE S5
ek cwa | 430 05 O O O O 49 5-10 105 200kg | L. Rk
188T . 250 | 18kg | yEEEALME. wETHEE
HRB | <] 40 ) 16 ] O ) X X 1O % VAT | 200kg | EAHEIC B S . AolcA AL
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) (PIL) |METI|TSCA | ECL | CRC | Specificgravity | it9 ()
BAR=A 18Kg | v spen
i 112 |1024/20] 02 O O O O 1.108 76 46| 500k o A
PP Consent ~ 15kg | REMMES . LY 71 -
BAF=H| 130 10890/25| 31 O [oder | © X 0.922 38 60 170kg | THCPEH 5
Bof HlL 41 ~ 44T ]
B4ENA| 220 |1070/25| 26 B# | LVE | X X 1.104 33 94 18kg | bk iss Z MU LY
1LEE i Sk AU BT
I 15kg | EZRAGH
BAESA 144 10998/25) 1.0 O |SNUR| O O 1.056 55 51 190k | Tif 3P Tt 2 ELAF

HHOT — ZRIODEBEIS T o FBRBRICEADWTH Y T, EREOTGERERATE2ONDTRH Y T Ao
2) OIS ML D, XERKRNED L BINBEHBCZ LA > BDERLET, MHRFEXICSHNED
€< g::é Vo MDDEBEIL > THBL TS ETHEROBRICESERTH BV 1ZEETL O BBVEALLE
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.7 —v 7 ZQ)EE1 tjj_if Curing method of ARONIX

A=y 7 ZOWL . 727 VIVEARAREDO I VA NVESSCE b0 ((1)
*m?)k\7ﬁvwﬁ$%wﬁ NOEMKFE (728 21X T 2 v AKRFR) offne

2EBb0 ((2) TRY) LIZKIITEET,
~~~~CH,—CH - +CH, =CH — ~—~CH,—CH—CH,—CH -
COO~ CllOO~ éOO~ éOON
~~~NH, + CH, = CH—COO~ — ~—~—~NH—CH,—CH,—COO~
~~NH~ + CH, = CH—COO~ — ~—~~N~—~~
CllHZ—COOW

TAOZ v 7 ZAORKRBALTT % TRIORL L9

B{EFEX Curing AR RDOB]  method
IUNIVEE | INEEEL filflt (59 7 NVEANE) & L TR A S—F F4F
Radical B — 7, mRA F. P27 3IWNS—FFH 4 K2Rt 5,
polymerization M o~ A 7k Add thermal-initiator (radical generator) such as benzoyl peroxide or dicumyl
(1) Heat curing : furnace,infrared, peroxide.
and microwave

NYVANWIN=FFHA N TXFNT =) 0y 74
L Ny 7 ZRHE R YNA RUN=F XA R NF U LR EHER R &
Normal temperature curing by PRI 5,

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

INA RBS=F A N E=T IV ANVTAIF
S AEA L U

f;a)::fgjcuring ® (ﬁj‘][]—a_ %o
Add hydroperoxide, tertiary amine,sulfimide.

FeRAIEE] (R TANVTIVFNLZ—F I, RS T

RV . .
RTHRAL UL TN T R E) BRI A
e Add photo-initiator (benzoin alkylether, benzophenone, acetophenone, etc.).
AL (BRI L Z2 )
Electron-beam curing No catalyst
SAZVAI | wen g H—MEIEROT I VAT LRI T IV E
Michael addition i, DIELREAL 7
741\\jjl] j— Za) o
polymerization Normal temperature and heat ) = ) .
[ P ] curing Add polyamine containing primary or secondary amino groups.

.7 u 72|'=F‘|Z 9 ya)ﬁEﬂ:Hif Curing method of ARON OXETANE

FACFAXEZ L ORFEH LT EZ BICEE2 7+ VHBRESNSTT,
C O~
o )+ HX = ~ H—0] )X
C C
C C M C .
H—0. >X + o ) ——> HO—C (-0 )X
C C C

o/C:)

) +/C B \C P -

HO—C C—0] )X —>—>——> Polymer —0 )X
C
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BILFE  Curing ERDB  method
HFF L EE S BEAER) (M) 7UF VAN K= 28, MY T —
Cationic AN _ - o
polymerization Heat curing WAWERZT L im> % mJJl]?L 5o
Add thermal-initiator such as trialkyl sulfonium salt or triaryl sulfonium salt.

., FBtER (R 7Y =V ANK=Z T L, V7Y =

SRIMRTEAL e .
A I— N Y L) 2WINd %,

UV curing

Add photo-initiator such as triaryl sulfonium salt or diaryl iodonium salt.

.Zq:t 9 ‘Jﬁﬂﬂ'é’@ﬁf‘ﬂ Features of oxetane resins
1 . L '/_.I_: ﬂ% :/ ’Eﬁﬂﬁ'@%—@_ﬁﬁ'ft High-speed curing after blending with epoxy resin

IARF IBIRIE—RICHBOSHE D ODRERISHIEL . SFEBETREDOLT Y
I —LafHoniwnizd, BTt b o Laikitcd A, —H. %t
& IR BIGAAE C EIRE 2T CTH T IR EAEZRI LEHAD, AR —E
WRED FIC2 L mEICES L, S TFEHTBEOR) v —03HO6NE T,

IRFUBREAF Y UBIRESEZ AL L THAADLESL Z LT, TREROK
EERD) S EDNTRETT. $4abbt 3ty YEBIRICHBEIEDE N TR F R 2R
Mms52&T @E, BAFF v EEGTHOONLFEATRFVERED LLEZEN
D EOBALEEOFEBAPUHET T, HoNRY =1, T RF ViIEOWMIMIEn
T ¥ty VBIREMOLAICHRED S TROKTARONTETH, BHTLLTORK
GRSTREREATDHIEDL, MURWIEOD 2 WML ORETWREE %0 3,

Tx¥Ey VBIRORAICE > T RF VBIRO KIS EASH L nw) 2L TiEdH D £
FADT, BREICHLZS T2V T 37 UBIREZ AT ALERD D T3,

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. Hlél:}i};‘h‘ (‘Tﬁi%) Dark reaction (postpolymerization)

T4 AR IR O L LT SRABRIREI RIS A ST IZEA 97 lHHEEGC

IARF VEIEAWEAE 2 A 5 THLS 5 ICIZ 24 ML TT 2 F F &5 Y #F
ERETED RN 72 O AL RIS 22 0 o @24 2R TSRS R 10 0 A2 BE T+ )
VAL 9,
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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.

T ¥ty VIR ARBIN L7256 1 AL OWIEIZZIL L T RSO RWA F
Ly UBIEZ10%~ 20 %EE L7721 T RN L 22k o Tgz 10 CREE LU
BIENTEEY, i3, PEROF X7 YBIROUSEIC X ) RNIREEDS 235 720
EEZEZOLNTVWET, F72, BWREIZOWTHDEDOF F & YEIRORINC X Y 1) 1
LEd,

- Eﬁﬁﬂﬂ CC cI: 6 4@'[‘1—*._’\ 0)?,;3; Impact of small quantity addition on physical properties

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.

4 . ?'ﬁ_"%'l‘i Adhesiveness

FFR LY VBIRZRNT 22 LI DL DgE, BEBREIERTLES. AFks >
BRI SOSVEDS R\ 7280, BIIRHIHI SR DKERIEDFEA DD 7~ T & R BRI UG %
Z NG, WALIGIHIC & o THRAET ZISHPFEICETTE720LER N E T KT
HRDBT T AF v 7 MEO%6. MALEEZEZE L L), B Lm0 RVbE 2 B
BT HEOLRPLETT, B TFEBESCZ) VIV —F VEIZRF S EL2TML,
FOS#EEEZ T ba— v L7z), BT —Y ¥ 72X 2NEIS I ObrE % L85 EE
JF2HEE L THERTT,

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.
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5. 7 U :/ ‘?)lx I— 7_' )[/ﬂ I 7,]_: 3? :/ Eﬂlﬂa (‘: @EE% Mixing with glycidyl ether epoxy resin

HER, “HiES 17 VIERIEMETD 5720, HEOEWEFOR G = 2 5
RFIEPHEKDLEV) LT, RERTOMEZRECINTAHIENTEIT. MR T,
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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.

6. ,E\?E%HCE'E Storage stability

HE, TRFIBIROA T SN TWRIGEITIE. BRETE D RGHI» O A IA
LTObEaFEIL L2720, BT ERER ERLHIIH ) TEAMS, A5 5 U8
JEABLA LR CRESTEIELZR) =2 K L5720, HEXFLEALET, 2ok
YA IR 2 X D ZEEO R VWICEE S 50, KEMZRNT 2 LE0H ) £3,
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.

7. 7}(%@?2% Impact of moisture

BHRRIZ X B H F A4 VHALIZKR G OB 22T A L EbhTwE T, EWITKER
MLUTHEELSHEIEZ S5 2 WHENIZEA LTI, FHATORKIZKL 5%
BIRELS DTS, —HKISHF L7 UBHIRIZ A F 8E X O KIS T 2355
KOWEEHPTE L ChUL, RELTHHATEE T,

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.




.%ﬁi1 bﬁ!ﬁiﬂﬁ'@ﬁﬁ@ Applications of light curable resins
KEEMFEELTOFA (FOZy 2 X, 7ACFXxEH)

Light curable materials (ARONIX and ARON OXETANE)
JERALEIB IR IO X D BRHI S T I AN, AFF IBFRET B T L TEA LA
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O, HIEREREE - AFEBEICR S LUt i T 9. CoMICbROAMEL D5 &
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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. It 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. XEE{EEIA 2 X - ¥ Light curable inks and coating agents

ot RV WALE A 2 X E. oM LA S BCEERRLL. 7 W ED R o 43 ¥ T
1970 A L D ERLEINF L7z RETIHZIETAVF, A 0772y M U FIZ
BEMPHONThE T, T BBEEZAH LKL VA M ¥ FIIBLEART] K
M ETY,
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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. EFEE{EEZER  Electron beam cured coating agents

BIHICEVBIRZELSE 55 (5 YHIVES) & BHGEA 268 L Rvizo)t
RS RWHE (R 7 4 VAR REIREOEER) THRHWEE T, BEEDIN ET 5,
EV o 1R EH B b DO R HIFI K E CHAEIZIEE > T E A
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. KXE{LBIEEEH  Light curable adhesives

TEREAL I A AN OBAER & FFICEGOSIC X o TEaF 2l L, Wb L THEAE
REDZRMLEIH, HBERHTLI L TR UDTHBHWZEAKISIHT 5 & v fHic
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I FL
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. ZTOMBELMEMFL  Other photosensitive materials

IS 2R A 2 ETRIBZ Y Fa— L TEX B2 A5, BRI 7 >~ MG
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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. IRXIHBOXRE (FOZv 77X, FOAYAZEEZY)
Reforming of epoxy resin (ARONIX and ARON OXETANE)
2—1. 7IVEEBEIRXVBEOHRE (POZY 7 X)

Reforming of amine curable epoxy resin (ARONIX)

TrUaA VEPHAKITHEEY T I VERE (I ATV T2 EEIBHL.
7 I VLRl T RF VBIRICTOZy VA AR GEE S %HEE) $52 LT K
LR 7 1 7 — OB, BEEM R EE2YRTHIENTEET,

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.

2—2. BRI R DEECEREMYRE (FOCFXE52)

Improvement in curing performance of light curable epoxy (ARON OXETANE)
FOYFFEEDORROFFE TS FIBHOSIETEND DDOEENELS . SoFEY %
2 2 EDHEL VIR TR F IR L BMGIISIZE W b O DORMEH 2 5584 % B
AR — R ELL IS 5 Ll THEA L, (ORHNOH 2 50 FEWA o570
HAFEERVEMAGDEDL I EIZLY, SHEEMLE EEYOESFEA (A, B
HMR EOYR) BREE R T3,
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. F7Z2AF v IDOEGFE. &EH (FO=Zv I X)

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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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.

1. BARZT9TIT> TL &L Ventilate the room fully.

— W FmU A THEEDSD W), B TARICL D EEREZIZEAL
HYFERA LL, MMEE 723U IR ET L2 LD D)
F9, MEELIT OIS A 1531247 - TL 72 & v,

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 problems.

2. BYIBRFEEE DT T /ZELY  Wear appropriate protection.
OEFIZOoD RV E ) RETFLE, gidhT, REXTA (T—7 V) ZEDOR
HEHZAM L, FFTITHHIZID Db RN TLZ S v,
QORETFEL LIZGATH, HRENLFETHEBIIEDOLLVEIICLT

{723
ORETROMEIL, KATLRPAMN TS, EZNVRIIRZET 2N D
DAY T,

(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. BRBRICHEBELLEELEZR@ERHPICHE>TSEZWL

Wash skin immediately if it comes into contact with the liquid.
FEUREARCTH AR A E L R0, FEICETEREL T Z S v,
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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
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-LEZIRBSEDKTESICISGUEDHRRE L%, IRMEOLREEZZTT
(&,
If in eyes, immediately flush with plenty of water for at least 15 minutes and get medical attention.
WALEEZBERDBFSLIGFTCREFBICL. EBICEMDBEEZ T TS T,

In case of exposure to high content of vapor / mist, remove to fresh air.
Give artificial respiration if not breathing. Get prompt medical attention.

6. RARAALEZIESICEMDZEERITTLLEEL,

If swallowed, get prompt medical attention. Rinse mouth.
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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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Huntingdon Life Sciences Ltd. reported the following irritation ranking; less than level 2 is generally accepted as a
low-irritant product.

P.LL. i Description =
0 non-irritant ()
>0 - 2 mildly irritating (EFEE)
> 2 -5 moderate irritant (FFEEE)
> 5 — 6 moderate to severe irritant (f~EFEE)
> 6 severe irritant (EFEREE)
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.1%%755* Storage of ARONIX and ARON OXETANE
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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)If 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,
a sales company was set up in Taiwan under the name TAIWAN TOAGOSEI in 2000 and manufacturing commenced
at TOA-JET CHEMICAL in 2001. A manufacturing and sales company, TOA-DIC Zhangjiagang Chemical, was

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.

TOAGOSEI AMERICA] Inc.OHIOUO
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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
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
human body or for any purpose where there is a risk that product will remain within the
human body.

To ensure safety 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
particular product or consult your TOAGOSEI representatives.

TOAGOSEI assumes no liability for the evaluation or patents regarding any final products
containing any of its products.
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Sharing more happiness with more people through the chemical bussiness.
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Head Office 1-14-1 Nishi-Shimbashi, Minato-ku, Tokyo 105-8419
Tel:+81-3-3597-7325

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

Nagoya Branch 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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