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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
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.

Y%7 UL —b  Special acrylates-

x| WA 1t## o = 5
Type of products Trade name Chemical Nomenclature General Code Characteristics
M-101A 71/ —VEOZEM (n=2) 77UL—h
BEEE M-113 JZIT7 x/ —IVEQEM (n=4) 7UYUL—b BIEtERIRE
Monofunctional M-120 2-TFILAFVIVEOEM (n=2) 7V UL —Fh Ed 0 E=2
M-140 N-Z27)a4 IV FXx2IFIAFHEROT7RZILAI IR
M-208 EX71/—IWFEOEM (n=2) >77UL—F
. M-211B EX7x/—JVAEOZEH (n=2) Y77UL—¢t -
Bﬁfﬁﬁfw M-215 1V T XIVBBEOEMS 77 UL — |k gﬁg?ﬁu
M-220 ryZFaOEL>SYa—Iib (h=3) ST7IUL—b TPGDA >
M-240 RUIFL>FUa—=IL (n=4) SF77UL—¢ TEGDA
M-309 r)XFO—-J7ON> Y7L — b TMPTA spER
TMPTA®R M-321 MU XFO-TONCPOEM (n=2) NUT7YUL—F POTMPTA 2@#
M-350 FUXAFAO-LTONCEOEM (n=1) MUTIUL—b EOTMPTA | =%
THEIC®| M-315 1V 7 XIVBEOEM I RO NUT7 )L —b ZiEH
e PETA%R M-305 on _ I _ PETA
Muﬁunciinm PETTAZ | M-150 NRYBTYRY R=IRYRGFRS72UL— b PETTA
Ao
DTMP% |  M-408 SRUAFO—NTONCFRTT7IUL— b DTMPTA gg;’ﬂ
™= 12
DPHA% m:zgg IRYETYRY h=NEREAXHT UL~ | DPHA Rt
M-460 STUEUEOEMET VUL — b
e M-5300 Ww-HINVEXY-RUATAZI > (052 £/ 77UL—F -
Moiﬁjﬁnal M-5400 JANBE/ EROFSIFATIUL—b -COOHEEH
M-5700 2-erFOFX>-3-7x /%> 7OELTIYL—F -OHEEH
%EHE M-510 - N -COOHEE&H
Multifunctiznal M-520 SRERZMT 7V NF VIV =
-OL&2V7IU0L—b  Urethane acrylates—
x| LI 5
Type of products Trade name Characteristics
—EHE M-1100 BZXE  fEHEIMS
Bifunctional M-1200 ﬁﬁgﬂ "‘F'EEE a4 7°
-IRUIRFIL7ZIUL—b  Polyester acrylates—
x| WA L
Type of products Trade name Characteristics
B M-60003 1) — X | {E:ksRE
ifunctional
S M-7000> 1 — X | &fEiR. EEE{bM
Multifuﬁcional M-8000> 1) _Zi B, EER{bft
M-9000> I — X | MiEhiE. SWEE. RELM
7AYFAF LR DER Types of ARON OXETANE
-ZF*EH5VEIIE Oxetane resins-
S4E BT L% —hZIRE & LT
Type of products Trade name Chemical Nomenclature General Code Characteristics
BEEE OXT-101 3—IFN—3—EFAFIXFNFXEEY (FF 42 TIT-IL) OXA kst
Monofunctional OXT-212 2—IFIAXIINFXEZS EHOX
—EE OXT-121 ¥YULYERFFXEEY XDO
Bifunctional OXT-221 FIFNSBB—IFNFFEI =3 =) A Y] XFM 1524 | DOX ERERE
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ARONIX
1)
£ o v s & @ mE B M | B
(m&-7r) Ty;?e}of profits R Mi Struc*fral forﬁla = Color Viscosity Acid value | Refractive
Trade name (APHA) (mPa - s/C) (mgKOH/g) I&Tzes))(
D
M-101A CHeCHCOOCHMI 0 T n=2 | 300UF 10-20/25 1L0LF | 1514
M-102 ) n=4 300 LLF 20-40/25 10 LR | 1507
7x/)—)VEOEW%T 7))L —}
M-111 CH:=CHCO—(OC:H)— 0G4 (1 1) 15— CoHis n=1 | 3B0LF 60-90/25 LOBUF | 1507
N
M-113 G n=4 | 200UF 80-110/25 05 LLF | 1501
TI7)L—F | =V Tx )= VEOERT ) L— b
L
M-120 ) CH2=CHCO—(OC2H4):—OCH:CH(C:2Hs)CiHo 150 U 4795 03 LT | 1450
Monofunctional | ) ) %3 L EOEME (=2 74U L— b
?
CH:=CHCOO-C-Ha—N |
M-140 So o 500 BLM 350-550/25 10 LLF | 1506
0
N-727J04 VEFTTFNVAFHLFOT77 ) 3IF
CH2=CH-CO—(OC:H)—0— ()
M-208 150 BUM 500-700/25 10 L0 | 1539
M-211B 300 LLF 950-1,350/25 10 LU | 1536
CH2=CH-CO—~(OC:H)—0—(),
YZA7x/—=)VAEO%ZM% =2 Y727)L—}
0
Tk HO*CH:CH:\N,JL\N,CH:CHzOCOCHz(‘,Hz
771 L—h PN
M-215 (ZEHE) 0/\1‘\1/ 0 100 BIM 3,500-15,000/25 130 | 1515
o CH2CH: OCOCH=CH:
Bifunctional
AT ANVEBEEO ZW®Y T 7)) L— 1
M-220 . - - .
(TPGDA) n=3 250 LLF 8-16/25 10 LLF | 1455
M-225 O O O . . _ .
(PPGDA) CH>=CHCO—(OC3Hs)»—OCOCH=CH: n=7 200 LT 30-40/25 10 LUF | 1450
M-270 . N
=12 200 AR -85/2 10L 1451
(PPGDA) K FOEL Y7 a— VYT s L— b B 0 HT 6578525 02T >
M-240 CH2=CHCO—(OCH:CH2)—OCOCH=CH: :
100 LUF 13-24/25 10 LLF | 1469
(TEGDA) FYIFLY )TN TT ) L b (0= 4)

1) BELET GRIR) 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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7 I0|‘n nhibitor |Skin irritation 2z i = i Tg Package Characteristics
S ¥ A (!’]CP) t (ppm) | (PIL) |METI|TSCA | ECL | CRC Tens(;;[;t;e)ngth EIo?;Da;on @) 9
saE=h| 177 |10 | 07 | O | O | O | O — — | 8| g0 | SR - R
BABZH| 186 | 240 | 00 | O | O] O | O — — 18 | 17kg | KRB - A
BaW=H| 156 | 90 | 23 | O | O | O] O 059 250 17| g8 | AErEER S
BawmE| 224 | 130 | 11 | O | O | O] O 010 50 20| 608 | BEEm O T Ak
PP _ _ ~ fEHG 2
$45=H| 140 | 480 | 35 | O | X | O | O 65 | 180KE | ko> T 7eiLs
160/ AL, T BN 2
pag=r| 190 | PX | 09 | O |LVE| O | O 83 0-5 56 | 18kg | &8 - 75 AF v 21Tk B
TEEIEND
e | 155C 18kg | FERIALTE
. 210 . 18kg | AARALME, KK i Ak
scwy | 29C 1 40 | 04 | O | O |O|O 52 0-10 | 75 | 00K | g
FVE o ER (4~9%)
B4¥=H| % |40 | 37 | O | O | O |O 49 0-10 | 166 | 0k | OEEEATA
TEALH DR FE S i\
o 17k | 0 R
$48=F| 157 |30 | 14 | O] O | O] O 24 0-5 0 | o002 | e
Fammn| 28 | 100 | 08 | O | X | X | O 26 10 -8 | 190kg | HECRI0 L o
| 240C | 17ke
wewm | 29C 1 1m0 | o0 | O | X | x | O 088 5 32 | g0 | PPG¥700
st | 98C L a0 | 40 | O | O] OO 19 010 | 50 | 18k | e
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1)
5a . . . & B OB B ffi | EifE
(Wg%) = i}of mfits {t Mi struc*fral forfla Et Color Viscosity Acid value Re_fractive

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

D

M=309 - C 200 U 60-110/25 LOUF | 1480

(TMPTA) (CH:=CHCOOCH:);—CCH:CH3 | :

M) AFOo—LFanyryrsy)L—+
M-310 n=1 160 LLF 60-110/25 10 LLF | 1466
LS »=C — 3He)n— 2]3—CCH:2 3
- 75; TL— N [CH:=CHCO—(OC3Hs)»—OCH:]:—CCH:CH:
?lﬁl()_’?ligT N T%‘%j’;% n=2 | 300BF 70-170/25 20 DUF | 1457
o M) AFE— VTN POEMEN)T72) L—F
Multifunctional
!‘]{:'(;%%?T N n=1 | 100MF 45-65/25 04 LT | 1476
[CH2=CHCO—(OC:H4)»~OCH:]5—CCH:2CH3
M-360 n=2 200 LM 65-90/25 05 LI 1476
M) AFO—LFuNy EOZE® MY T2 L=}
(%)
M-313 - o 30-40 100 LUF | 20,000-36,000/25 10 LLF | 1.509
74 3 L—} CHz:CHC()OCHzCH:\N,,“\N/ CH:CH>—O-R
(% EHhE PN
THEIC % oo N o
Multis ' CH2CH20COCH=CH2 <0/)
ultifunctional v 500 LAF _ \
M-315 313 () 600-1,200/50 10 LT FGRES
AT AVEEEO B RO MY T2 ) L— |
i ) (%)
'(‘f,EE‘T"g) T 150 BT 400-650/25 20 BUF | 1490
5k 65-70
7 757‘) l/—) k

M-305 (BEHE) | (CH:=CHCOOCH:):—C—CH:~O-R b (%) \ \

PETA #%& _npn " P 100 BIM 180-800/25 10LLUF | 1490

(PETA) PETTA % | R='H'00'COCH=CH: 55-63

Multifunctional
M-450 F (%) . g .
(PETTA) 10 200 LLF 60-100/50 10 LT EEeN
NYFT)A) b= VP)RFTFFT ) L=}
»
7 7%%_ } | [CH:=CH-COOCH: \
PG |
e IR CH:CH:—C—CH2r.0 0BT | 470-670/25 LOMUF | 1490
“" | \CH:=CH-COOCH: ) ,
Multifunctional
JRYRAFO— N TUNYFNFTT 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) #{tmi 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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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) (%) ()
w48=H| 167 | 100 | 32 | O] O] OO 23 05 | 20 zéﬁig AT ER S
Skt %9%95\ 430 | 11 ololo]| o 17 0-5 120 | 18kg | R RMIHCTE
#ewm | 200 w0 | 16 | O] O] OO 2 5 50 | ok
omn | 18C a0 | 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 | AHITAGLD Y
s | 190C _ B B 9250 | 18kg | smEALIE
| 190C . 250 | 18kg ﬁfi B SR
Ky | 29C L e | 28 | OO |O|O 38 05 | BN | ok |
A _ _ 250 18kg | 7 v 7 AIK
sems | L9C 1 a0 | 00 | O | O] OO — — | B | ook | i, s R

EEDOT— 2 ISHODFE &> T EERFBEICEDOVWTH N ETH
LT,

FET,

EBREORGHERERLT DD TIIH Y T Ao
2) OHNGINEEFERR L 2D D, XENIKRNES L BINEEHEB CE LA DDERLE T, XEREFICSHWED
HODEBEI > THRAL TSV ET N ERAOBRICIESBEHRTHIHRV L EETLOBEORALLE
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w5 , o & B W B M| myE
(m&-7r) Tyze}of profits f Mi Struc*fral . r:r:Ia = Color Viscosity Acid value Re_fr:ctive

Trade name (APHA) (mPa - s/C) (mgKOH/g) '&1?;)‘

D

et SO g | EEERLS 50 LI | il

(DPHA) 50-60 7500-9500/25 : A
M-400 X758 (%) . [ F 721 -
s w0 | U 50000700025 25 T | 1494
- RV 5 (%) .
l(\lll);}(l)i) - ﬁé D— | | cre=cu-cooci CH:0CO-CH=CH: 7 w00 UT 5 (%6?34&:}25 05 LI | 1494
(%ﬁﬁ% CH>=CH—COOCH: )(‘*(‘HJ*()*(‘H:*(‘ — CH20CO—CH=CH 30740 : !
DPHA % CH:=CH-COOCH: CH:0-R .
M-404 N 100 PLF 4,500-7,000/25 10 DT | KRillsE
(DPHA) Multifunctional ReTHC  CHACHEO" 30-40 k ’ e e
M-406 ~75 (%) ‘ Bk F 7213 . —
T g | DOBT | oo ouinms | LOBT | i
~ INZ AU X .
'(V]')lf}‘l’i) o YL I50BTF | 3700-5700/25 02 LF | 1493
TRYFIT) A b=V FFANFFT ) L=k
"
- 7%}’%_ L CH>=CHCO—(OC:H)»—O
M-460 (%) CH:2=CHCO—(OC:H4)r—O—CH:~CH—CH:HO 200 AP 200-500/25 LO LT | oAllsE
Multifunctional | <y v o BOZE#ET 2 U L— b ]
M-5300 CHz=CHCOO—(CsH1COO) —H — 80-180/25 140-260 | 1468
w-ANVKEFY - RKYAhTa52 by (n=2) £/72)L—F
Rk CH>=CHCOOC:H
771 b } | CH=CHCOOC:H:00CHH=~ COOH
M-5400 (HEfE ) — 4,000-7,000/25 190-220 | 1530
Monofunctional | 5 5 g ) b FoEyZFLT s U L= b
CH:=CHCOOCH:—CHCH:0 @

M-5700 (‘)H — 100 DUF 140-190/25 05 LA | 1530

2-bFaFy 3-7x/FFuLrrrsyL—+t

M-510 =373 100 BIM 3,500-6,500/25 80-120 | AM5E

729 L—}

(% EHE) ooooo

M-520 Multifunctional 100 U:F II,SIEO(?—SI%,EBE?/zS 20-40 %«EU%

SIRILRENT 2 ) VA ) T~ —
_ vy _ g _

M-1100 | T ok ocont 70,000-130,000/50 1512
e
(=) ~[R-NHCOO—((J [ 0 00 [ )~OCONH]—

M-1200 | oot ] SRENHCOO-R-OCOCH=CH: — | 120000-220000/50 | — | 1489

ifunctional)

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) #kEi GRIX) 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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Hw ok moal g | CTRERRE S :
sl | s | % | wm | wm | RRE | RUE 1 & &
7 I0|‘n nhibitor |Skin irritation 2z i - = i Tg Package Characteristics
S ¥ A (!’]CP) t (ppm) | (PIL) |METI|TSCA | ECL | CRC Tens(;;[;tae)ngth EIo?;Da;on @) 9
. 200C . _ _ 250 18kg < B 8
sy | Z9C | 460 | e | O | O | O | O P AR T
180C B B 250 | 18kg | o
wewm | B0 150 | 04 | O] O] OO B0 | o | e
o BEL (P BT
ey | T80 | a0 | #wE | O | O O | O - — | B0 | oeke | L
& ~ £ | AR D )
170¢C - _ _ | 20 | 18ke | WALIEIEAR
M | cqgy | 40| RWE ) O ) O OO BLE | 200kg | £ 1ER 1L,
gy | 170C I _ | 20 | 1ske | EALAEEE R
Fefahain THEL 490 ESlE O O O O PLE 200kg R RE
A 175C I o o 250 | 18KE | crer s pe (o
Ky | Z2C | 430 | FwE | O | O | O | O SO0 | okl | WELLrER (Ra)
wwm | 200 a0 | s | O | x| X | X — — | — | 18ke | EELE
R _ _ _ 18kg
w4E=h| 158 550 2.0 O X O O 200kg COOH %2 H ¥ %
e _ 18kg | COOH %% 4§ %
BAF=N| 140 310 47 O X X O 39 5 200kg | FERALYE
- i 18kg | OH #% A ¥ %
BAF=H| 133 540 09 O O O @) 12 200-300 17 200k | Flk 7 RIS 2
BOESE| 170 | 450 | 48 | O | X | O | O | kWEE | RWE || 18ke | Goaod T 0B
gy | 1990 | w50 | | O | x| O | x | kmsE | kWE | AWE| 18kg | GOOLEERTE
190C | _ L
ekt | 11 /0] 0|00 % 0| AT I8KE | gy e g
. 160T _ il
ek | L00C 3 |o|Oo|0O|oO 25 50| 35 | 18k | ik Corbi

BEDT — 2 IMDDEE &> TIT o ALERBERICEDVTHE N 90, EEORGHEREF

FTZHDTIRHY FE A,

2) OHNZINE EFERB L 2D D, XENIKRNE S U BINE LB CE LA DDERLE T, XEIREFICSHVED
TLEEV, MODEBE - THEBEL BN ETH IERADRICESERTH CRRBVLZETLBBEVEBLE
v,




1)
T ‘ - & B O B | EhE
(m&-7r) Tyzzof proﬁcts R Mi Struc*fral forr:r:Ia = Color Viscosity Acid value | Refractive
Trade name (APHA) (mPa - s/C) (mgKOH/g) I(r}‘l’?s))(
D
M-6100 | ;e J LA 150 AT 200-450/25 80 LI | 1508
77Yk—F A-(M-N)»-M-A
M-6250 | (—FE T 300 UF | 300-700/25 LOBUF | 1510
Polyester M i v =)
M-6500 (Bifunctional) N - i 700 LT 300-500/25 150 LT | 1509
M-7100 300 LT 8,000-13,500/25 150 LUF | 1510
M-7300K 100 LT 2,000-3,000/25 10T | 1504
M-8030 200 LT 560-960/25 TOLUT | 1487
AR T ATV
M-8060 T77) L=k 250 LT 5,000-12,000/25 160 LLF | 1495
(ZEHRE) A A
M-8100 Polyester ‘ ‘ 500 LT 8,000-12,000/25 200 LT | 1495
(Multifunctional) A—(X=Y)n—X—A
M-8530 A T VR 300 AT 350-650/25 100 LLF | 1480
X &7 ova—
NG 218904
M-8560 300 AT 3,400-7,400/25 200 LT | 1486
M-9050 500 AT 6,000-14,000/25 100 DU | 1.499

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 (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.

W770O2AFEH>/ AroNOXETANE

3-LFN=-3{[(B-TFNAF £ /=3-A W) A MFTIAF M FFL5

I > : 3 # & 1)
il I, W el R b | ahese) R | EAE
T 7 Type of products Main Structural formula (f i ,a S_ o a_ Refractive
rade name Purity Viscosity Boiling point index (H ff)
OXT-101 S , .
(0XA) \O/ 98 Bl k 17-22/25 105/093 | 1449
HHHE 3-TFNV-3-k FaF L AF NVt Fty sy (FFLy 7V a—))
monofunctional \\‘
OXT-212 \ g
e 9 Ll 3-6/25 133/133 | 1438
(XDO) 95 Lk 150-185,25 RHE | 1510
S
Bifunctional ¥V EAF XYY (n=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)
WHE (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 pnackage Characteristics
) (ppm) | (PIL) |METI|TSCA | ECL | CRC (MPa) (%) ()
B4EET| 152 540 40 O O O O 49 10-30 29 18kg
P 18kg
WAEET| 159 350 23 O O O O 98 30 5| 900kg
B4EER 190 600 08 O O O O 59 20 40 18kg | Kz i il
, 160 - 18kg | EGLIRDBIEAE S5
HabW | =g 7| 430 05 O O O O 49 5-10 105 | o00kg | HBEYE. FERE
188T . 250 | 18kg | FEREALYE, whEE
HRB | < | 40 ) 16 ] O ) X X O % VAT | 200kg | EAHEIC B S . AolcA AL
P ~ 250 | 18kg | MIEMEICEN D
B4EER| 162 270 30 O O O O 29 5-10 DB | 200kg | BHEAPEL L2
" 140 ~ 250 | 18kg | MI¥EMEICEN D
HEh | gy | %0 3% | O 101010 % 510 B | 200kg | BB S
gas-E| 12 | 500 | 19 ololo| o 39 5-10 163 zéglﬁg MUY EH (6~ 15%)
y 170C ~ - 18kg | HHz 1§ il
el | cgp | 00 ) 00 )OO OO 48 5710 200kg | M-8030 & ) ifL ik
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PP Consent ~ 15kg | EMMES . LY 71 -
BAF=H| 130 |0890/25| 31 O [oder | © X 0.922 38 60 | 170kg | THPER S
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1LEE i Sk TSR BT
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BAOESH|) 144 10998/25] 1.0 O |SNUR| O O 1.056 55 51 100k | Bif 3Pk Tt A ELAF

REOT — 2 IBMODEBEI S TT o EBRBRICE DV THY 90 EROTSERERAT I DN TRH) T A,
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.7 - 7 ZQ)EE1 tjj_if Curing method of ARONIX

OZy 7 ZOWL . 727 VIVEAEAREDO T VA NVESSICE b0 ((1)
*m?)k\7ﬁvwﬁ$%wﬁ ANOEMKFE (728 21X T 2 v AKRFR) o

2EBb0 ((2) TRY) LIZKITEET,
~~~~CH,—CH - +CH, =CH — ~—~CH,—CH—CH,—CH -
COO~ CllOO~ éOO~ éOO~
~~~NH, + CH, = CH—COO~ — ~—~—~NH—CH,—CH,—COO~
~~NH~ + CH, = CH—COO~ — ~—~~N~—~~
CllHZ—COOW
TAOZ v 7 ZAORKRBALT % TRIORL L9

BILFEX Curing IEROB  method
IINIVEE | INEEEL fildt (7 A NVEANR) & LTRY A 8—F F4
Radical B — 7, maRht F. P27 3IWNS—FFH 4 R 2Rt 5,
polymerization 7‘%5’(\ <A 7 ()‘\E Add thermal-initiator (radical generator) such as benzoyl peroxide or dicumyl
(1) Heat curing : furnace,infrared, peroxide.

and microwave

NYTANWIR=FFHA N TRXFNVTZY ¥, 7 A
L Ry 7 ZREmEL IONA RO —=FFH A FNF T L REAER S &
Normal temperature curing by &@&j}uﬁ'é °

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

NA FaNS—FFH A N E=T7IY  AVIAIF
B e

An;robic,fcuring e (ﬁj‘][]—a_ %o
Add hydroperoxide, tertiary amine,sulfimide.

FRIEH] (NS ANVTIVFNL—F ), NS T

e b . N

ﬁﬁﬁ@“ I TERNT U RE) RIENT A
¢ Add photo-initiator (benzoin alkylether, benzophenone, acetophenone, etc.).

A AR (A AN L 22 \)
Electron-beam curing No catalyst

Eﬁlﬂ/ﬁbﬂ Pa=] Fh, %#%&if:&i%:%&ﬂ)'/’i/%%ﬁ?éﬂf‘}’l’i M=

N Bk, AL \

ichael addition whn+ %,
polymerization Normal temperature and heat ) - ) g )
[ P ] curing Add polyamine containing primary or secondary amino groups.

.7 O 77.|'=F‘|2 9 ya)ﬁEﬂ:Hif Curing method of ARON OXETANE

TOYFXEFZORENRWETHL, BRICL AT+ VHBREAKIETT,
C O~
o )+ HX = ~ H—0] )X
C C
C C ., C .
H—0. >X + o ) ———> HO—C (-0 )X
C C C

o/C>

/\ /C _ \C id —

HO—C C—0] )X —>—>——> Polymer —0 )X
C
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BILFE Curing ERDB  method
NTA Y EE I BHEA (P T AVFLANKZ T AE, P T —
Cationic AN _ e o
polymerization Heat curing WAWERZT L im> % mJJl]?L 5o
Add thermal-initiator such as trialkyl sulfonium salt or triaryl sulfonium salt.

. SeRtEH (P T — AR A, VT —

IR e e
‘ I—F=v L) 2R %

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'@%—gﬁﬁ'ft High-speed curing after blending with epoxy resin

IARF IBIRIZ—IRICHBIUSHE D DDRERISHIEL . SFEETREDOLT Y
Iv—LafHoniwnizd, BTt b o Laikitcad A, —H. %t
& IR BIGAAE S EIREH 2T CTH T IR EAEZ R LEAD, A —E
WRED FIC2 L mEICES L, S TFEBBEOR ) —03HO6NE T,

IRFUBREAF Y UBIRESEZ AL L THAADLESL Z LT, TREROK
EED) ZEDNTRETT., T4abbtFty VEBIRICHEIEDOE N TR F DR 2R
Mms52&T @E, BAFF v EEGTHOONLFEATRF IV EFAED LLEEN
D EOBALEEOFEBAPUHET T, HONRY v =1, T RF ViIEOWMIMIEn
T ¥ty VBIRHEMOLAICHRED S TROKTARONETH, BHTLLToOR
GRS TREREATDHIEDL, MURWIEOD 5 WML ORETWREE 20D 3,

Tx¥Es UBIRORAICE > T RF VBIRO KIS LSS L nw) 2L TiEH D £
FADT, BRICHLS SV T T2 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. Hg}i};‘h‘ (‘Tﬁi%) Dark reaction (postpolymerization)

71T & YRR IR OREE L LT, BRI RIS EEPUNMIEA T3, MFEIEERA
IARF IR TEAEEH T 5 F THIL T 2 ICIZ 24 R LETT A, 4 F 15 VR
EBUBPEDS R\ 72 D BRAEALIZ IR IS 22 O . 82 2 R TR R 100 T4
PR EALE T,
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 P 4 E)Z?ﬂﬂ CC cI: 6 4@'[‘_’:"5_’\0)?,72. Impact of small quantity addition on physical properties

T ¥y VEIREAERNL GO omE 2t L 3. SO RWA ¥
s UBIRE10%~ 20 %A L7272 T SRAMREAL L 7B bW DT g% 10 CHEEE RIF
HZENTEET, ThiE, PROTF L5 VBHIRO UL L ) RNIED 1255 720
EEZONTVWET, /2, BFREICOVWTHVEDOF T & YEBIIROSRINC L Y H L
LEd,

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.

?'ﬁ_"%'l‘i Adhesiveness

TRy UBIRZRNT 22 LI D EORE, BEEREIIMETLI S £F%k5 ¥
BRI SOSVEDS R\ 7280, BIIRHIHI SR DKERIEDFEA DD 0~ Z & R BRI UG %
ZEn5 MG & o TRAET BN RECET T L2720 ERON T FFITH
HRDT T AF v 7B O%6. MALEEZEZE L L), B Lm0 RWbE 2 B
BT HEOLRPLETT, SaFEBELZ7) VIV —F VT RF E2RML,
POB#EEZ 3 > ba—)V L7220, Mo —Y 712X WIS DBRE L E%AtE E
JF5HiEE LTHAITT,

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.



JetE{bBYsAE

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

HER, “HiES 15 VIERIEMETH 5720, HEOEWEFOR G = 2 5
RFIEPHEKDLE V) LT, RELTOMEZRECIETAHIENTEIT. MR T,
FT¥ Ly VBIRIEIRSES R W20, @ESFF CEATIEOOESES THEHATE %
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DOMEZ T+ PEGHICRGT 5 I EFUTRRICARD T, FEAR Y —VAIOERGIZ
D AN TEOVEDTTY,

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 ENTWRIGAEIZIE. BRETE D RGHI» O A
LTObEaTFERIbL w20, BT ERER ERLHIEIH ) TEAN, A3 5 U8
JEABLA LR CRESTEIELZR) =2 L5720, HEXFLEALET, 2ok
YA IR 2 & D ZEEO R WWICEE S 50, KEMZRNT 2 LE1H ) £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

BRI X B0 F A4 VHALIZKR G OB e 2T A L EbTwE T, EWITKER
MUTOHE L ROSHEIE S 2 WIEEFIE LA LTI, FHRTORKIC X 55
BIRELS RIS, —HRISHF L7 UBHIRIZ AR F 8 X D KIS T 2355
KOWEEHPTE L ThUL, 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'd)ﬁﬁ@ Applications of light curable resins
KEEMFEELTOFA (FOZy X, 7ACFXxEH2)

Light curable materials (ARONIX and ARON OXETANE)
JERALEIB IR IO X D BRRI S T I AN, AFF U BRETH T L TEA LA
#ITLE S, CORSZMAL, SEITL0HTRASHEHINT T,
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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 RNV WALE A 2 E. oM LA S BCEERRLL. 7 W ED R o 43 ¥ T
1970 A L D ERLEINF L7z RETIHZIETA VF, A 0772y M U FIZ
BEMPHONTE T, T BBEEZAH LKL VA M ¥ FIIBEART 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 S5 (5 VHIVES) & BBGEA 268 L evizot
I RWHE (7 4 VAR REIREOEE) THRHPEE T, BEEDW ET 5,
EV o 2R EH 5 b DO R HIFI K E CHALIZIEE > 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. XE{LBIEEEH  Light curable adhesives

TEREAL I A AN OBAER & FFICEGONIC X o TEaF 2l L. b L THAE
REDZRMEL T3, 2RI TR UD THBHWZEAKISIHET 5 & Wv ) fHiZ
Fa2d ) £, 322, 2WREIAE, Ly My A AHBICHN S, B et
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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. ZOMBLMEMFL  Other photosensitive materials

FHGT 2R A 2 ETRIBZ Y Fa— L TEX B2 A5, BRI 7 >~ MG
M KT A 7 4V AORBRBBEEIRD SNEL5ER, 3DETNVE Vo 72BRHIZHIA
CHHIshTwET,

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 IR, POACAZEEZY)
Reforming of epoxy resin (ARONIX and ARON OXETANE)
2—1. 7IVEEBEIRXVBEOHRE (POZY 7 X)

Reforming of amine curable epoxy resin (ARONIX)

Tr)aA VEREHITHLEY T I VERE (I ATV $AHIEZISHL,
7 I VLRl TRF VBIRICTZOZy VA AmRn GEE S %HEE) $52 LT K
LR 7 1 7 — OB, BEU 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. RBEREI R EECEREMERE (FOCFXtE52)

Improvement in curing performance of light curable epoxy (ARON OXETANE)
FAYFFEEZOERROFETY . FAEKSEEND ODOWEDEL, GoFEYZ
% & L L WAL AR & DR & BRAG DOC X E W b O D BIIGH 2 554§ % B
AREAS— iR ELL 272 2 Ll THA L, MURH0 s 550 FEWA o s70
IHAXEEVEMAEDLEL I EIZLY, BEELE EEYWOESFRAL (REE i
KR EOWR) REE 2D 9
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. 72 AF v IDOEFE. &EH (FPO=Zv I R)

Cross-linking and reforming agents for plastics (ARONIX)

FPAZYTAD S OECISEZEN L T, AT LAREE R EDKMT T XF v 7
B NX—=Z M, IV 3 VIZHRNT AL THGEIC X 2SR (RS, SREE, T2k,
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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. BARZT9IT> TL #Z&E LY Ventilate the room fully.

— W FmU A THEEDSD W), BIRTARICL S EEREZIZEAL
HYFERA LeL, MMEE 72 ISR LRF IR ET L2 LD D)
F9, MEELIT OIS L 1531247 - TL 728 v, 4

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 TS /&Y Wear appropriate protection.
OEFIZOoPRVE ) RETFLE, gidhT, REXTA (T—7 V) ZEDOR
HEHZAM L, FFTITHHIZHD P RN TLZ S v,
ORETFELZ LIZGATH, HRENLFETHEBIIEDOLLZVEIICLT

{723,
ORETROMEIL, KRBT LRPAMN TS, EZNVRIIRET 2ENDD
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. BRBRICHEBELELEZR@ERHPICHE>TSEEW

Wash skin immediately if it comes into contact with the liquid.
FEUREARCTH AR AR C R0, FE I TERL TLZ S v,
RRFHBOE S 5 L BEREDOBTADH ) 5O T, ER,ITHTAKTHE
LTSS,

BRI E > D OREEZROETOT, KEOBWREITIIMEHL 2T LS
Vo BEREHEME. WAL BREKAIDH o 72 EITIE ARAERA R < THHEMED
W - BT T TS v,




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. BICASLEZIRBSEBDKTESICISGUEDHRRE L%, IRMEOLREEZTT
(FEEW,
If in eyes, immediately flush with plenty of water for at least 15 minutes and get medical attention.
WALEEZBERDBFSELIGFACREFBICL. EBICEMDBEEZ T T 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.

@5 [ KIED B WV IZWIREDWE T o i KAE, TRKZ DG KIBFIEN T 2T ZEE v,
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@PER BRI R L T2 v,

- 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 (f1~EFEE)
> 6 severe irritant (FEfERE)

FO-WIABLO7OFAFEEOPILIE, ZFL—F—ERIEBRLTHY T3,

.1%%755* Storage of ARONIX and ARON OXETANE
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OMOEZRITB LEZRVWTL 2 S0,

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, TOAGOSETI seeks to expand its businesses from Asia to the whole world.
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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:4+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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