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NIPPON SHOKUBAI CO.,LTD. is particularly highly regarded for unique vapor phase
catalytic oxidation technologies and has commercialized various products from, Meleic . 1
Anhydride, which is made by the unique technologies in the same plant site.

IMILEX™-P and IMILEX™-C have been commercialized as the representive derivativesof m
Maleic Anhydride in 1985. NIPPON SHOKUBAI is the largest manufacturerfor =

IMILEX™-P and IMILEX™-C in the world, which are widely used for heat improving

agent etc. for various resins. . ‘
In addition , NIPPON SHOKUBAI provides POLYIMILEX™ series, which are produced by

icopolymerizing IMILEX™-P and/or IMILEX™-C with styrene and/or methyl methacrylate,

to fulfill various customer needs.

Products and Technology

Benzene

}

Vapor Phase Catalytic Oxidation

| Maleic Anhydride

& Imidation with Aniline or Cyclohexylamine

'

IMILEX™-P or IMILEX™-C

opolymerization with Styrene and/or Methyl methacrylate

. l

POLYIMILEX™ Series-PAS, PSX. PML

Contents

IMILEX™-P
IMILEX™-C

POLYIMILEX™
POLYIMILEX™-PSX
POLYIMILEX™-PML
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1. KRR

IMILEX-P

(N-Phenylmaleimide )

IMILEX™-P (N-Phenylmaleimide) is first commercialized by Nippon Shokubai with unique
production technologies. IMILEX™-P is expected for various applications for it reactivity and unique
properties such as radical polymerization, ion polymerization, photosensitivity and bacteriostasis.

| 1.Typical Properties '

15H Bif K&lE
NER — HEEEE
Al °C 88—90
R °C 135(0.48kPa)
—RICERARICR BT T2 > DMF EFEE T R 7).
TBRRE - NV EITHWVAREERLET,
6. 1Ly R-POBEEE TBRITEL,

2. BLERRAE l

Item By Typical Properties
Appearance - Yellow Solid
Melting Point °C 88-90
Boiling Point C 135(0.48kPa)
IMILEX™-P shows high solubility to organic solvents,
Solubility — especially, to acetone, DMF, acetic acid esters, benzene, etc.
Please refer to Section 6. Solubility of IMILEX™-P.
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| 2.Specification l
Item Unit Specification
Appearance - Yellow flake
Melting Point °C =89
Water content Wt% =0.1

3.Copolymerization Reactivity
(Monomer reactivity ratios at copolymerization of IMILEX™-P(M1) and other vinyl monomer(M))

B.HEBEASM (1L v PM)ERBE/ I —(M)EDHREEICHIFBE/ T —RISHEL)
M2 I I FixrI
AFL> 0.047 0.012 0.0006
=X Ay 1V 1.260 0.062 0.08
AB2T0)JVBEATF L 0.183 1.022 0.19

[ 8] J.Macromol.Sci, All,267(1977)ILAKRSE TFERZE R & Vol.27,257(1977)

M2 I I I xr

Styrene 0.047 0.012 0.0006
Vinyl chloride 1.260 0.062 0.08
Methylmethacrylate 0.183 1.022 0.19

(Reference)).Macromol.Sci. All,267(1977), Technology Reports of the Yamaguchi University Vol.27.,257(1977)
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| 4.7 |

20kg\—/\—/\w T £1cl&800kga> 7 F/\ v

| S5.ERZES l

TAUH TSCA: INE
e CEPA:NDSLUNE
F—ZASUT AICS : UNE
B EINECS:213-382-0
REACH: B4%
ZAR SWISS: S UN#
EHES ECL:KE-28389
a5 TCSI: IR
IE IECSC: U
710y PICCS: I

ERABEEHEOTERER CORRICEDVTEIVET ALy I R-PECHBICGZBRICITBEERDODEETHRHD
R OREZLRNLET,

6.4 3Ly RC-PO RS 418100178 HE(25°C))

BREE(g) BREE(g)
77URZrJIb 100 FER T F )L 29 o-FI LY 14
DMF 51 0% 28 A2/ =)V 9
Fadrz/ 48 AFL> 21 IR/ =V 5
THF 44 ML 18 K 0.1
MEK 39 HeEg T F I 18
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IMILEX-P

l 4.Package l

20kg Paper Bag or 800kg Big Bag

l 5.Regulatory information '

JAPAN ENCS:5-5727
USA TSCA:Listed
Canada CEPA:NDSL Listed
Australia AICS:Listed
EU EINECS:213-382-0
REACH:Registered
Switzerland SWISS:Not listed
Korea ECL:KE-28389
Taiwan TCSl:Listed
China IECSC:Listed
Philippine PICCS:Listed

Above information is as of preparation of this brochure. Please check latest regulatory information at
your responsibility before handling IMILEX™-P.

| 6.Solubility of IMILEX™-P(Amount of IMILEX™-P soluble to 100g of solvent(25°C))

Solvent Solubility(g) Solvent Solubility(g) Solvent Solubility(g)
Acrylonitrile 100 Ethyl acetate 29 o-Xylene 14
DMF 51 Benzene 28 Methanol 9
Acetone 48 Styrene 21 Ethanol 5
THF 44 Toluene 18 Water 0.11
MEK 39 Butyl acetate 18
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2R 2R BB EREPEERER. B R KR EY R O LOMRMEHRER.
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[ 7.Typical Applications ]

*High HDT thermoplastic resins <Coatings, adhesives
Intermediate for pharmaceuticals and agricultural chemicals <Bactericides, Fungicides
-Vulcanization of rubber +Photosensitive resins <Insulating varnishes

 8.&TERIEONE

ALY IR-PRSVNIVEEGH TERESPHOE ZIVBEERLEOHEGHBEZTT,
AIREMTRHLICLYBONTRII—IE THARRREREEFINIAREINENFEZREBELE T,

—

[ 8.Modification of various resins ]

IMILEX™-P readily undergoes homopolymerization and copolymerization with many kinds of vinyl
monomers. The polymers copolymerized with IMILEX™-P have excellent heat stability and
characters.

<ERERE DRI > < Example of modification of thermoplastics.>
s WEEH B& Resin Purpose Application
2F L %ksdls o o 3 Styrenic Polymers Improvement of thermal resistance Internal trim parts of automobiles
(ABS. ACS. AES. AAS ) M FUE, R E1E DR L SEIEHNEEE L 2 (ABS, ACS, AES, AASetc.) and thermal stability and electronic devices
PVC PVC-ABSER S DTHEVME R FLE . OAMSE s £\ s PVC Improvement of thermal resistance of PVC-ABS Housing for TV and OA machines
PMMA 74 UBBE DT EME D E EEIEERE, T 7 () \— . BRBRfeR a0 PMMA Improvement of thermal resistance Automobile parts, optical fiber, lighting unit

RU—704 PA .PC.PBT meh & BENE AR, REARmm. OAt2s Polymer Alloys Modification of PA, PC, and PBT Automobile parts, householding,
electronic devices, OA machines
axlb 71> ! 7}(7@'&7{_‘"/ AV MEERL a-Olefin(Maleic anhydride- Adhesives, coating materials,
(BAILAVEN-TIZ VLA RESHE) INRL—EEH N-Phenylmaleimide copolymer) paper additives
7x./—IViEhg MEMEDE E 7 S EARDTE RS Phenolic Resin Improvement of thermal resistance Thermal resistant adhesive for printed-circuit board

<AZILYIR-PE a-AFIVAFL I KBABSHEISIRE D LEE >

TJxZIL L1 = FZRABSHIE a-AFIVAFL > ZABSHiS

<Comparison of Modified ABS resins.>

N-Phenylmaleimide-modified ABS

a-methylstyrene-modified ABS

EEm EAE/ < — ALy R-P a-AFIVAFL > Monomer IMILEX™-P a-methylstyrene
HESRE = B Copolymerization rate Fast Slow
AHDT/wt%-E./ < —i = 1.5-2.5°C ~0.5°C AHDT/wt%-Monomer 1.5-2.5°C ~0.5°C
HDT_LBR 150°CHAJRE ~115°C HDT Upper Limit Over 150°C prossible ~115°C
BORRE (=10 &L Temperature of decomposition High Low
XIbbT7a—% ES1a B Melt Flow Rate High Low

Comparison of physical properties of N-Phenylmaleimide(IMILEX™-P)-modified ABS resin

<7xZIVR LA FRABSHEIBEE a - X FIVAFL > ZRABSHEIBE DE—REAE T LS > and a-methylstyrene type ABS at same HDT.

TIZ)VRLASIFRABSEIIE | a-*FIVAFL > RABSEIE

Property N-Phenylmaleimide-modified ABS | a-methylstyrene-modified ABS

FIEEDIRE °C 105 105 Heat Deflection Temp. °C 105 105

TAYVw MEEEE(/2"/ v FT) kg-cm/cm 18 12 Izod Impact Strength(1/2",notched) kg-cm/cm 18 12
XV T70a—L—k220°C/10kgTTE) g/10min 10 6 MeltFlowRate(220°C/10kg load) g/10min 10 6

5[ DIRVMERIRE kg/cni 455 440 Tensile Strength kg/cni 455 440

ghiFRE kg/cni 760 720 Flexural Strength kg/cri 760 720

[ BRINIKKEI NEW MATERIALS 199243898 % (reference)NIKKEI NEW MATERIALS, March 9, 1992
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AFLVEDHEEH
RIGENDLAIERE — AFIVIFIVT R 25.6EEH
AFL> 6.5EEH
=T FIVIN—FFIFIT—F  04FEEE
n—RTIVAIVATZY 04EEF
B MEANDLAKER  AFIVIFIVT R 23.6EEH
1Ly R°-P 78EEH
AFL> 35782 &%

BHEE . 85C
TR ;- SEFRS

FHS | BB
RIS TR ZEDAZ/—]VRICRIR—TARERAL. HESEEDH L. ETTHIRT 5,
HEEYOMEIR HREAFLVIN—TTZ IV LA S R=70/30F VEL(TTED )
HFE:Mw=10x10%G.P.C., RURFL /#H)
Mn=5x104G.P.C.,/ RURFL /#E)
Ao AERFERE:165°C(DSC)
PVCOHE

PVCOREE FHERICH T BMBEBEEMBENE VN ORRAZ N R T 5 HIC ABSEBRUER T 5L WDHE
HHIETHBILEENMENEWNSEELHVE T,
ALY I R-PEFMT B EICIVBILEEENRANICHETELT,

9. REMF B2 8Be 7 — 52— NSDS) BRI T J

=1k

BRENDFE BEGZVL PPHEEORHENDIET,

BEICNELCEETRELE I EREZRILET,

N RRREDRRE A BUET,

FOFEM(LD50) 128mg/kg(Z v b ). 148mg/kg(Z v . 1)

ZRRM BmHONE A,
B LD EEE

ALY I RO-PIFAFKITH L TRIBED DY IRA T BEBE HEZERIE L. B KLeH D HE T EIRL
DFRITIZSDSZE THIRD £ N\ DEZ BT DL DI LTLIEEL,

REBLLTERAARBEI RV BAEORWMRERE. JLFR REOKRRFZLZITISCERLTS
REVARRRTRITAZIL Yy I A -POME LIERRIFEEZ TIEEL,

ALY X-P DTEAICHY BWRV EDTIERRICOVWTARADAATEVE LS BEVED
YR EBDLSBBOEHEL EITET,

SR AE

BBIAELBEERLERRIZ T HPNCHER T MNEHMUZZEDKEXURBRTHENRLT
KFEEWVBICASTIHEERGIKTIS U ERRLIZE BEBICERBEDF L TZRIFTIIEN,

FriE LR
B AXS SRS ERIFI0CUATORERICRELTLEL,
EMIFRVDIRICIIL T ALFRBEET —2—M(SDS) ZTHBEITEL,
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IMILEX-P

Example of copolymerization

Initial composition in reactor Methylethylketone 25.6wt%
Styrene 6.5wWt%
t-butylperoxyoctate  0.4wt%
n-Dodecylmercaptan  0.4wt%

Composition in dropping vessel Methylethylketone 23.6Wwt%
IMILEX™-P 7.8wt%

Styrene 35.7wt%
Temperature 85°C

Period Shours,
Atmosphere  Nitrogen

After the reaction, the reaction mixture is poured into plenty of methanol. Then, the copolymer is
separated from the solution by filtration and dried under reduced pressure.

Properties of IMILEX™-P/styrene copolymer
Composition Styrene/N-Phenylmaleimide = 70/30(Molar ratio)
Molecular weight Mw = 10X 10%G.P.C., Polystyrene standard)
Mn = 5X104G.P.C,, Polystyrene standard)
Glass transition temp. 165°C(DSC)

Modification of PVC

PVCis blended with ABS resin in order to improve its low impact strength at low temperature,
however, the softening temperature of the blend is still low. IMILEX™-P is effective for improvement
of the softening temperature.

l 9.Handling and Hazards (Please refer to Safety Data Sheet(SDS)for detail) J
Toxicology
Skin irritation Mild to moderately irritative
Skin inflames when IMILEX™-P is kept contacting with skin
Eye irritation Moderately irritative
Acute oral toxicity(LD50) 128mg/kg(rat, male), 148mg/kg(rat, female)
Mutagenicity Negative

Handling and Protection

Read safety data sheet(SDS)before handling IMILEX™-P.

Put on rubber gloves, long sleeve clothing, gas mask for organic gas and protective spectacles to
avoid contact with skin, especially contact with eyes when handling IMILEX™-P.

Take off the clothing which IMILEX™-P contacts after handling.

If you have any question about handling IMILEX™-P, please contact us.

First Aid

Contact with skin : Flush with running water using a mild soap.
Contact with eyes : Gently rinse with clean water for at least 15 minutes and call a physician.

Storage

Store in a warehouse at temperature lower than 40°C. Avoid sunshine and moisture.

Please read Safety Data Sheet(SDS)before handling.
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{28 N-70AFVIVRLAEF)

0
i
\ CioH13NO2
N CAS N0.1631-25-0
< Mw=179
N o

AILYIR-CN-7ANF VIV LA I R)ZERDRITHRINT 2L TRADRIT — Dt Bt Z S REY
ICHECEELT IR ZERENSARICELTVET,

1. Ik
EE | B | e
s - BETL—o%
gy °C 87—90
b J=1 C 128(1.33kPa)
2. A&

10kg#E. 120kg(20kg X 6£8) K5 Lk

3.ERES I

= | BRIRR
77X)H TSCA:UXE (inactive)
VAP CEPA:NDSLUYE;
F—=ASZ)7T AICS: RUNEL
B EINECS:216-630-6
REACH: %43
A R SWISS: SRUNE
#E ECL:2002-1-527
=) TCSI: V&
HE IECSC: RUNEL
T4V PICCS: RUNEL
FRAREAZOVERFER CORBRICEDVTEIET ALYy IR-CaTHBICGEZBRICIEIBEROEETRID
ERBIDOAEZLBENLET,
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IMILEX-C

(N-Cyclohexylmaleimide)

Thermal properties of polymers are effectively improved by adding IMILEX™-C(N-Cyclohexylmaleimide)
at polymerization process. IMILEX™-C is especially effective for optical applications.

| 1.Properties l

Item ‘ Unit ‘ Typical Properties
Appearance — White Flake
Melting Point C 87-90
Boiling Point °C 128(1.33kPa)

2.Package I

10kg Can, 120kg(20kg X 6packages)Steel Drum

3.Regulatory information '

Country ‘ Registration Status
JAPAN ENCS:5-5862
USA TSCA:Listed (inactive)
Canada CEPA:NDSL Listed
Australia AICS:Not listed
EU EINECS:216-630-6
REACH:Registered
Switzerland SWISS:Not listed
Korea ECL:2002-1-527
Taiwan TCSI:Listed
China I[ECSC:Not Listed
Philippine PICCS:Not Listed

Above information is as of preparation of this brochure. Please check latest regulatory information at
your responsibility before handling IMILEX™-C.

12
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4 ASL Y RO-CORBREE (4110008 T 31 SL w5 2°-CE. 25°C) ]
AfEE(g) BiEE(g) AfEE(g)
THF 84 AFLv 55 FoLYv 34
VAVl il NIV 68 S T F )L 48 Bl T FIU 34
Vil 65 MLTY 47 AR/ =) 16
% 63 AFIVAZL—k 41 T2/—Jb 12
MEK 55 DMF 36 K 0.03
5 =M AR J
fits ERAEHN B&
PVC A &I L—K
PMMA M EEIEE N A=z g S
R AR R T NSRRI A T L

| 6. REMSE GLUML2R%RE T —5 Y — R (SDS) ECBEELY)

s

BEN\DE FIREDRBMENHYET
BEIHELEE THRBLE T EREERILET,

BRAEFEN DR PIREDRIBMENHYET
BOEME(LD50) 130.3mg/kg(Z v b 1), 130.5mg/kg(Z v b 1)
ZTEEREM RHSNEE A,

WKW EDFEEIAE
ALY I ZAO-CEANEITH L TREED B Y IRA T B E S WA R L. B, CLeHHDHE T BT
DFRITIESDSE TBBD £ BN\ DEMERITEEIITL T,

REBLLTERAARMEI RV EAMORWMRERE. JLFR REOKRRFZLHZITISCEALTS
REVAERETRIZAZIL Y I R-COMBLIERRIFEBATITEL,

ALYV R-COTHEAICEHT) BVRW EDTEFEICOVTRRADAHNTEVE LS BREVEDLE
KEEBEOBENBRLEIFET,

SRAE

BBICAELSEIERLUKRRIZT H PN ER T MNBUZEZEBDKEIUABRTHENELT
EEWBICASIBEIERBEKTIS DU LKL BESICRBEDFHTERIFTILEL,

FriE LR
B EXB LRI ERIFI0CUTORERICRELTLEL,

SIIBODEICII AT ALFERB LT —2 2 —H(SDS) ZTEIBIILEL,

13

IMILEX-C

[ 4.Solubility of IMILEX™-C (Amount of IMILEX™-C soluble to 100g of solvent at 25°C) ]

Solvent Solubility(g) Solvent Solubility(g) Solvent Solubility(g)
THF 84 Styrene 55 Xylene 34
Acrylonitrile 68 Ethyl Acetate 48 Butyl Acetate 34
Acetone 65 Toluene 47 Methanol 16
Benzene 63 MMA 41 Ethanol 12
MEK 55 DMF 36 Water 0.03
5.Typical Applications ]
Polymer Purpose Application
PVC Improve thermal properties Heat Resistant PVC
PMMA Improve thermal properties Automobile parts, Optical materials
Photosensitive Polymer Photosensitivity Photoengraving system for Print Circuit Board

—

[ 6.Handling and Hazards (Please refer to Safety Data Sheet(SDS)for detail)

Toxicology
Skinirritation Moderately irritative
Skin inflames when IMILEX™-C is kept contacting with skin
Eye irritation Moderately irritative
Acuteoraltoxicity(LD50) 130.3mg/kg(rat, male), 130.5mg/kg(rat, female)
Mutagenicity Negative

Handling and Protection

Read safety data sheet(SDS)before handling IMILEX™-C.

Put on rubber gloves, long sleeve clothing, gas mask for organic gas and protective spectacles to
avoid contact with skin, especially contact with eyes when handling IMILEX™-C.

Take off the clothing which IMILEX™-C contacts after handling.

If you have any question about handling IMILEX™-C, please contact us.

First Aid

Contact with skin :  Flushwithrunningwaterusingamildsoap.
Contact with eyes : Gently rinse with clean water for at least 15 minutes and call a physician.

Storage

Store in a warehouse at temperature lower than 40°C. Avoid sunshine and moisture.

Please read Safety Data Sheet(SDS)before handling.

14
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RUAZL YT RA%3 BEBENM R THHTERIELIEXLAIR(AIL YT R®-P) ZBWTC HiTclChH
LIcRLAIFREESHRTT  EFUTHY REAEMBIEARNER T 5 LI KM Z R R IC
METEZIEDNTEFHFLORII—7O/MBELTRIEVAERERDOBEFCEEL T,

E BB LAINZRERELTRAVWTV SO RO EED R LD LN ENFHTT,

POLYIMILEX™ is maleimide-copolymer that has been developed by using maleimide(IMILEX™-P)which
was first commercialized by Nippon Shokubai.

POLYIMILEX™ is non-toxic and effective in enhancing heat resistance by compounding POLYIMILEX™
with various thermoplastic resins. POLYIMILEX™ is expected to be used for developing new
applications as raw material for new polymer alloys.

POLYIMILEX™c ontains very low impurities because of using purified maleimide by distillation, as raw

material.
BR 1 WansmhRRmLEIEs
| H e NAY N
gﬁgﬁﬁjﬁ)@?ﬁ%?m'ﬁ ER Advantage 1.Effective in enhancing heat resistance of thermoplastic resins
B ==2 I ukN T . . . .
4 BGEEICBNA TN 2.Good compatibility with various thermoplastic resins

3.Non-toxic and easy to handle
4.Good heat stability

<KULZILYIRDEETL—F> <POLYIMILEX™ Grades>

JL—F | PSX0371 ‘ PAS1460 ‘ PML203 Grade ‘ PSX0371 ‘ PAS1460 PML203
N-ZIZIIRLAER, N-ZIZJVRLAZR, N-ZIZJVRLAZR, ) imi N-Phenylmaleimide, N-Phenylmaleimide,
FE/X— 2FLY ZFLY TAUA= L UL Loz > Monomers N-Phenylmaleimide,Styrene Styrene, Acrylonitrile Methylmethacrylate, Styrene
F FL TV ~JJ ARGV JVEEAF IV AF L
- - = . . Compatible Polymers SAN resin SAN resin SAN, PMMA, MS, PVCresins
BETBHRIT— AStEiRs AStEiRg AS.PMMA.MS. PVCi&ifg Super High heat ABS, High Heat ABS High Heat ABS(Transparent),
Jz=Pes THEAABS (B ER). 487701 (PA/ABSHE) THERABS BERBTTEAABS, EBAES. ASA Applications Polymer Alloys (PA/ABS etc.) Colored AES, ABS
y B (o S SR SRS fens 459 5 High Heat resistance, Compeatibility, Colorless transparent,
i ﬁmﬁﬁ’—i’fﬁle{ 8=l *H/é ML TRENE ,.\\@ﬁﬁﬂxﬁﬂ‘{%% EXNE= Feature Compatibilizer Flowability Scratch resistance
HER KEE KEE HEE(EHR) Color Pale Yellow Pale Yellow Colorless(Transparent)
<EFRYE> <Typical Properties of POLYIMILEX™>
CRME Typical Result
HERIER HBRA RS Ul Test Item Test method and conditions MRS et
PSX0371 | PAS1460 | PML203 PSX0371 | PAS1460 | PML203
E ASTM D792 - 1.19 1.16 1.20 Specific Gravity ASTM D792 - 1.19 1.16 1.20
BEEFHNFE ASTM D3536. PSH#:& X104 13 17 20 Weight-Average Molecular Weight ASTM D3536, PS standard x10¢ 13 17 20
HoAEGRRE ASTM D3418 °C 202 167 140 Grass Transition Temp. ASTM D3418 C 202 167 140
REDhHBE ASTM D648, 18.6kgfei &, 77 = — ) LALERE °C 174 144 124 Heat Deflection Temp. ASTM D648,18.6kg load, annealed °C 174 144 124
TAVy NEBEE ASTM D256, ./ v F11,23°C J/m 11 12 15 Izod Impact Rate ASTM D256, Notched,23°C J/m 11 12 15
X)bh7o—Lb—hk ASTM D1238. 10kgfai & g/10min 2.6(265°C) 22(265°C) 5.8(240°C) Melt Flow Rate ASTM D1238, 10kg load g/10min 2.6(265°C) 22(265°C) 5.8(240°C)
JEIrER ASTM D542 - 1.60 1.59 1.52 Refractive Index ASTM D542 - 1.60 1.59 1.52

RPDBEIIRRETHY RBETIEHIEEA Above-mentioned information is offered in good faith, but without guarantee.

<BRES> <Regulatory information>
SRR Registration Status
Country
PSX0371 PAS1460 PML203 PSX0371 PAS1460 PML203
TAUA TSCA: RUNE TSCA: Y& TSCARUNEL (KU —%2kR) JAPAN 6-1687 6-1756 6-2778
Ve CEPA: 3RUXE CEPA:NDSLINE; CEPA:RUNE USA TSCA:Not listed TSCA:Listed TSCA:Not listed(Polymer exemption)
A—ZrSUT AICS: UY &g, AICS RN AICS: RUXE Canada CEPA:Not listed CEPA:NDSL Listed CEPA:Not listed
EINECS: 51X, EINECS: sRINE; EINECS: sRUNE; Australia AlCS:listed AICS:Not Listed AICS:Not listed
e REACH: #mE./ <X —&&EH REACH: #mE/ X —E&EH REACH: #RE/ X —&F&EH EU EINECS:Not listed EINECS:Not Listed EINECS:Not listed
242 SWISS : IR SWISS : SRUNE SWISS : SRUNE REACH:AIl monomers are registered | REACH: All monomers are registered | REACH: All monomers are registered
BE ECL:97-3-405 ECL:99-3-1317 ECL: RUXEL Switzerland SWISS:Not listed SWISS:Not listed SWISS:Not listed
=] TCSI:UXEL TCSI:UREL TCSI:URE Korea ECL:97-3-405 ECL:99-3-1317 ECL:Not listed
tE IECSC: N IECSC:URE IECSC: UM E Taiwan TCSl:Listed TCSl:Listed TCSlilisted
PR UL % PICCS: RN, PICCS : RUNE, PICCS:5RUNE China IECSC:Listed IECSC:Listed IECSC:Not listed
Philippine PICCS:Not Listed PICCS:Listed PICCS:Not listed
MARVAZ Ly RISIEBIRY/ARE RTIRYN (SRR T .
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MUL=ELYDX-PSX0371

RUAZ Ly 7 ZX°-PSX037113 BAMEBEI R THOTEFEILLEILAIF (ALY I Re-P)ZAV
AFLY-N-TZIVRLAZFHESGHERTI ABSHIEICREE T AL TMEAMERE<AM LT SHIED
CTEFIFABRLEIELTREATAILET . REAADERRZER LT HIENTEET,

R WA ABSEISOMAM A AE<ALTHTENTEET
AN | BT O/ DRBHELTHRNTT
fiIE  20kgR—/8—/\w4
RUAZL w7 Z®-PSX0371EABSKERED T L > R

=y PSX0371 / MHErE2 1 ABSHEAE = 35/ 65 wt%
RS INLIVIRE240°C  [El#ERER:350rpm

POLYIMILEX-PSX0371

“POLYIMILEX™-PSX0371" is Styrene-N-Phenylmaleimide copolymer that has been developed by using
maleimide (IMILEX™-P) which was first commercialized by Nippon Shokubai. Heat resistance of various
resins can be greatly enhanced by mixing POLYIMILEX™-PSX0371. POLYIMILEX™-PSX0371 is also
effective for compatibilizing various polymer alloys.

Features Heat resistance : Effective in enhancing heat resistance of various resins
Compatibility : Effective for compatibilizing various polymer alloys

Package 20kg Paper bag
Example of POLYIMILEX™-PSX0371 / ABS resin Blend

Compounding ratio PSX0371 / High impact ABS =35/ 65 wt%
Compounding Conditions Barrel Temperature:240°C  Screw Speed:350 rpm

Test Iltem PSX0371 PSX0371/ABS Test method and conditions
Heat Deflection Temp. (°C) 174 108 ASTM D648,18.6kg load,annealed
Izod Impact Strength (J/m) 1 80 ASTM D256,Notched,1/4",23°C
Melt Flow Rate (g/10min) 2.6 (265°C) 13(240°C) ASTM D1238,10kg load

HERIEE PSX0371 PSX0371/ABS AERAEER Y
HEfcHHRE(C) 174 108 ASTM D648, 18.6kgfii &, 77 —— ) LIET%
7AVy MEESRE()/m) 1 80 ASTM D256, /v F{4.1/4",23°C
AIvb7a—L—kg/10min) 2.6 (265°C) 13(240°C) ASTM D1238, 10kgfifE
FTA0OY/ABST LY Rl

[iy=ynd f511. PSX0371/ F+ 026 / ABSH#RE =0/ 50 / 50 wt%
512. PSX0371/ +410>v6 / ABSKiIRs =5/47.5/47.5 wt%
f513. PSX0371/ + 1026 / ABSHihg = 10/ 45 / 45 wt%

R INLIVERE240°C  [EERE100rpm

| =] f51(PSX 0%) f52(PSX 5%) 53 (PSX10%)
HEDIHRE(C) 79 89 97
74V MEERE()/m) 6 14 11
X)L 78—L—kg/10min) 80 54 42
TEMEE(0sOs4¢ )

Example of PSX0371/Nylon 6/ABS Blend

Compounding ratio Sample 1. PSX0371/Nylon 6/ ABS=0/50/50 wt%
Sample 2. PSX0371 /Nylon 6 / ABS=5/47.5/47.5 wt%
Sample 3. PSX0371 /Nylon 6 / ABS =10 /45 / 45 wt%

Compounding Conditions  Barrel Temperature:240°C  Screw Speed:100 rpm

Test Item Sample 1(PSX 0%) Sample (PSX 5%) Sample 3(PSX10%)
Heat Deflection Temp. (°C) 79 89 97
Izod Impact Strength (J/m) 6 14 11
Melt Flow Rate (g/10min) 80 54 42
TEM images

(Os0a staining)
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MNUCL=ELYDX-PML203

RIAZIL YT R-PML203IG BAMBHO R TS TEEMLEILAIR (ALY I R®-P)ZRAW
AFIVAZI )L —b-RAFLV-N-TT VR LA I RHEGHETT,

BRAICENTEY BN EEBMZIBG DT LA BiEMAE (ABS.MBS.MS.AS.AES, ASA) il #uit %
N5 BHTENTRETT,

BR 2 sesH  BIEEDBEAME. BEEMEBEVEEA
it £ it D BIEDMEAMEARECALTRTENTEET
XEEE(EEY) @ REREICENTSY. BIEOMREE, A LELET
AR B (TRED M) D RBMEICEN TS BIEORESEERVE A

il 20kgR—/S—/\w4

<KUALZL v Re-PML2034HE >

AERAEEE M

HSRERERE (°C) 140 ASTM D3418

HEhIHRE(C) 124 ASTM D648, 18.6kgfii &, 7 = — L iLER#%

4V 78—L—Mg/10min) 5.8 ASTM D1238,240°C. 10kg# &
#I1F3REE(MPa) 97 ASTM D790
1173814 %= (MPa) 3370 ASTM D790
TA Yy MEREE()/m) 15 ASTM D256, /v Ff$&.23°C
i 1.52 ASTM D542
SHHEBE 922 ASTM D1003, 2mmt

POLYIMILEX-PML203

“POLYIMILEX™ PML203" is Methylmethacrylate-Styrene-N-Phenylmaleimide copolymer that has been
developed by using maleimide (IMILEX™-P) which was first commercialized by Nippon Shokubai.
PML203 is excellent in transparency. Without damaging transparency and colorability, PML203 has a
good performance on improving a heat resistance of various resins, ABS, MBS, MS, AS, AES, ASA etc.

Features Colorless transparent . No damage to transparency and colorability of resins
Heat resistance . Effective in enhancing heat resistance of resins
Surface hardness . Excellent in surface hardness
(Scratch resistance) Effective in enhancing scratch resistance of resins
Moldability . Excellent in flowability
(Flowability) No damage to moldability of resins

Package 20kg Paper bag

<Properties of POLYIMILEX™-PML203 >

Test Iltem Typical Result Test method and conditions
Glass Transition Temp.(°C) 140 ASTM D3418
Heat Deflection Temp.(°C) 124 ASTM D648,18.6kg load,annealed
Melt Flow Rate(g/10min) 5.8 ASTM D1238,240°C,10kg load
Bending Strength(MPa) 97 ASTM D790
Bend Elastic Constant(MPa) 3370 ASTM D790
Izod Impact Strength(J/m) 15 ASTM D256,notched,23°C
Refractive Index 1.52 ASTM D542
Total light Transmittance(%) 922 ASTM D1003,2mmt

20



POLYIMILEX-PML203

MNUCL=ELYDX-PML203

RUAZL w7 ZX°-PML203BE &4
[i=ynd PML203 / N—X#afg =30/ 70 wt%
RS INLIVEE240°C  [E1ERER:100 rpm

Example of Polyimilex™-PML203 blending
Compounding ratio PML203 / ABS resin =30/ 70 wt
Compounding Conditions  Barrel Temperature:240°C  Screw Speed: 100 rpm

<EFRABSHRE L DECEHI>

<Example of POLYIMILEX™-PML203 / MABS resin blend>

21

PML203/3EBHABS |  iEBAABSHHE HERAEERH Test Item PML203/MABS MABS Test method and conditions
REDFHFERE(C) 102 74 ASTM D648, 18.6kgTiiE&E, 7 = — L ALEEH Heat Deflection Temp.(°C) 102 74 ASTM D648,18.6kg load,annealed
X)b7O—L—kg/10min) 34 57 ASTM D1238,240°C. 10kgTif & Melt Flow Rate(g/10min) 34 57 ASTM D1238,240°C,10kg load
BhlF5EE(MPa) 81 61 ASTM D790 Bending Strength(MPa) 81 61 ASTM D790
B3R 4R (MPa) 2320 1810 ASTM D790 Bend Elastic Constant(MPa) 2320 1810 ASTM D790
TAYV Y MEEEE()/m) 85 147 ASTM D256, /v F{¥.23°C Izod Impact Strength(J/m) 85 147 ASTM D256,notched,23°C
SFAREBEE(%) 90.4 88.3 ASTM D1003.0.1mmt Total light Transmittance(%) 90.4 88.3 ASTM D1003,0.1Tmmt
<ASAtEfgsEDEEH > <Example of POLYIMILEX™-PML203 / ASA resin blend >
HERIEE PML203/ASA ASA#ERE HERAHEEFY Test Item PML203/ASA Test method and conditions
RIEOIHRE(C) 110 81 ASTM D648, 18.6kgTiiE&E. 77 = — VIR Heat Deflection Temp.(°C) 110 81 ASTM D648,18.6kg load,annealed
XJbb70—L—kg/10min) 29 50 ASTM D1238,240°C. 10kgfii & Melt Flow Rate(g/10min) 29 50 ASTM D1238,240°C,10kg load
ghlF38E (MPa) 86 65 ASTM D790 Bending Strength(MPa) 86 65 ASTM D790
ghiF 3SR (MPa) 2440 2300 ASTM D790 Bend Elastic Constant(MPa) 2440 2300 ASTM D790
7AVy MEEEE()/m) 66 180 ASTM D256, /v F{$&.23°C Izod Impact Strength(J/m) 66 180 ASTM D256,notched,23°C
<AESHEIfEDELE > <Example of POLYIMILEX™-PML203 / AES resin blend >
HERTEE PML203/AES AES#igE HERA LR Test Item PML203/AES AES Test method and conditions
REHFIHFERE(C) 106 81 ASTM D648, 18.6kgTi &, 77 = — L i1IET% Heat Deflection Temp.(°C) 106 81 ASTM D648,18.6kg load,annealed
X)bZ70—L—kg/10min) 30 60 ASTM D1238,240°C. 10kgfiT & Melt Flow Rate(g/10min) 30 60 ASTM D1238,240°C,10kg load
#hlF38EE(MPa) 82 73 ASTM D790 Bending Strength(MPa) 82 73 ASTM D790
582 (MPa) 2520 2450 ASTM D790 Bend Elastic Constant(MPa) 2520 2450 ASTM D790
TAYV Y MEEEE(/m) 86 150 ASTM D256, /v F{$&.23°C Izod Impact Strength(J/m) 86 150 ASTM D256,notched,23°C
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L/;ROOXRPS-1005 EPOCROS RPS-1005

TRZAZA®RPS-10051F RURF LY EHICAFH VI VELNYZY MEENTIERM R AT DRISH
RIR=TI AFHVIVEOEBEERELLTOREPAIVRFYIVEFLOGVRISHZFALT.
MAEE D EEIE L CRABURIIE DT COICAD BT TCEL T,

EPOCROS™ RPS-1005 is an amorphia type reactive polymer which has oxazoline groups as its pendant. By
utilizing the characteristics of oxazoline groups as polar functional groups and high reactivity they have
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1*A—IH

RPS-1005

< FERIFOSFE >
O AFHVUvE

B

BEEE B (RJ—A)
B (R<—B)

OFFHVIRIE HIVARFVIVEEDOEWRIGEEBLTEI . HIVARFVIVEESETHRIT—4.

BRUBIR T ALK RPN ST MR —ZERLE T,
@ BIECORMERKDOHEREEICENTVET,
O FFHVIVENE I HEM. 7V BEEFADFIATEE T,

. &M

- HEAEA

FFHVIVEDRISEZEFAL T OBHEOMDEI L. BXUBAAOYHHR R ERERERL).

gk Cul-il

BRI MR RIS NI ERR - B - FHERI R ED D EE DR R,

- BEerEieA|

AT MEIE R CRE T DEBER DR IC &KW TR DAREM DS R,

- HRERA

FFH VIV EZRIERELTHAL T DIKEEFDEAICL ) ARAIEEDH R,

- HHRES

FFRUVIVEENIVRF Y IVEZB T B EEIRE (HIZIEPET-BREMRIAL T12) LD
RISHEZRBLTEERBZERE T 3G KHIRHBRESRE T 1)V LDOERD AL,

with carboxyl groups, EPOCROS™ is expected to have wide variety of application fields in thermoplastic area
as compatibilizer and dispersing agent.

Imaginary diagram

polymer A

(%) (%) o polymer A - OO O (»)
. o
(%) o o o o
N o ° O o o
o o ()
o o O o
O o

)
RPS-1005 O - O\
o

< Boundary face > Micro Domain structure : Matrix (Polymer A)
(O- Oxazoline group Domain (Polymer B)

. Characteristics |

(» Oxazoline groups have high reactivity with carboxyl groups. Being melted and kneaded with melt
polymers with carboxyl groups, they can quickly generate graft polymers.

@ It has highly stable viscosity when melted and kneaded under high temperature.

(3 Customers can utilize polarity and ionic interaction arisen from oxazoline groups.

. Examples of uses |

-Compatibilizer

By utilizing the reactivity of the oxazoline groups, EPOCROS™ can realize micro dispersion of dispersing phase
as well as improving physical characteristics of moldings (especially improvement on impact strength)
+Auxiliary agent for dispersing

EPOCROS™ can improve the dispersing status of pigments, fire retardants and bulking agents which are
added into thermoplastic resins.
- Acid trapping agent

EPOCROS™ can improve heat stability of the moldings by trapping free acids generated in thermoplastic resins.
+Polymer chain extending agent

EPOCROS™ can improve viscosity of melting resins by introducing brunch structure using oxazoline groups as
the reactive sites.
-Extruded laminated body

Laminated structure and laminated films can be generated without inserting adhesive layers between

each layer by utilizing the reactivity between oxazoline groups and carboxyl groups contained in
thermoplastic resins (ex. PET and / or Acid altered polyolefin)
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EPOCROS RPS-1005
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| RPS-1005DE A& TE l

I Physical property basics of RPS-1005 l

@ Structural formula

@ Properties

Property

Testing method

@ #EEX
THa
‘éHzC—CHHHzc—C%
A
N 7 0
@ HIRE
YIiEE SBR A
ES=p S AFL> — —
N BEHER - -
BE 1.05 g/cm?3 JIS7112(B)
FEHVIVEE 0.27 mmol/g-solid 8B
SR #370,000 BFEE9F=Mn) GPC
B #1160,000 BTN FEMw) (RURF L iElE)
HoRELFERE (Tg) 109 C DSCE
TG-DTAE
D RRE 403 °C S%EERBE
(BRFHEXTAE)
XJVb7a—L—k (MFR) 6-10 g/10min 200°C X 5kgferE

¥ ERRT—RIERRETHY . RERIHMETIEHVE A,

@ =R

3] B8R

TAUN TSCA: N
vaps CEPA:DSLUX#;
F—ZSUT AICS: RUXEL
e EINECS: SRUN &k
REACH: %87
AAR SWISS : RUN#
#[E ECL:97-3-213
=] TCSI:UNE
fhE IECSC: N
J4)EY PICCS: RUNE

Main structure Styrene - -
Appearance White granule - -
Density 1.05 g/cm? JIS7112(B)
Amount of Oxazoline groups 0.27 mmol/g-solid Calculated Value
Mn Approx. 70,000 g/mol GPC
Molecular weight (Corresponding value to
Mw Approx. 160,000 g/mol standard polystyrene)
Glass transition temperature (Tg) 109 C DSC method
- TG-DTA method weight
Thermal decomposition . decreasing temperature
temperature 403 C (measured under
Nitrogen atmosphere)
Melt flow rate (MFR) 6-10 g/10min 200°C, load 5Kg

Figures shown in the adove table are representative values; these are not to be considered product specifications

@ Regulations

Country Registration Status

JAPAN ENCS:6-1961
USA TSCA:Listed
Canada CEPA:DSL Listed
Australia AICS:Not listed

EU EINECS:Not listed
REACH:Not registered
Switzerland SWISS:Not listed
Korea ECL:97-3-213
Taiwan TCSI:Listed
China |IECSC:Listed
Philippine PICCS:Not Listed
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