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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, Méleic -

Anhydride, which is made by the unique technologies in the same plant site. b

= IMILEX™-P and IMILEX™-C have been commercialized as the representive derivatives of , '
Maleic Anhydride in 1985. NIPPON SHOKUBAI is the largest manufacturer for ' bl ‘

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

agent etc. for various resins.
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Products and Technology

Vapor Phase Catalytic Oxidation

;

Maleic Anhydride
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Imid ation with Aniline or Cyclohexylamine

'

IMILEX™-P or IMILEX™-C
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\ CioH7/NO2
N CAS N0.941-69-5
< Mw=173.16
N o

AZLy7A%P (N- 722 )V LAZR)IE BARBED R TH O TREDBER M CREL LT RISHEIC
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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 T EAZE 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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EFRABREEHZOTERER CORRICEDVTHEIET ALy I R-PECHABICGZBICIEEERDODEETHRHD
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6. 1L v R-POARRE A15100gIC AR T 58(25°C))

IMILEX-P

l 4.Package l

20kg Paper Bag or 800kg Big Bag

l 5.Regulatory information '

Country Regulations Status
USA TSCA O
Canada NDSL O
Australia AlIC O
EINECS O
EU
REACH O
KECL O
Korea
K-Reach O*
Taiwan TCSI O
China I[ECSC O
Philippines PICCS O

OrRegistered  O*Registered under limited tonnage ~ O** :Registered(need importer registration) X :Not registered

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))

BEEE(g)
7ounzZrJb 100 BFEE T F IV 29 o-F+LY 14
DMF 51 % 28 AB/ = 9
Vit % 48 AFL> 21 Ix/—Ib 5
THF 44 [y % 18 K 0.1
MEK 39 Bele T F I 18
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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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[ 7. XRBAE [ 7.Typical Applications ]
it 2R s A 2R Be R E R AR REF. B ERKPEY R O LM EE. High HDT thermoplastic resins +Coatings, adhesives
RROCERIRE R T R -Intermediate for pharmaceuticals and agricultural chemicals -Bactericides, Fungicides

-Vulcanization of rubber +Photosensitive resins <Insulating varnishes

[ 8. ZHEHIEDNE ] [ 8.Modification of various resins ]
ALY IR-PIEZVNIVEEGH TEREGPMHOE IV EEREOHREEHLNBTH T, IMILEX™-P readily undergoes homopolymerization and copolymerization with many kinds of vinyl
AIRTHT BT EICEIESNTERYT—IE AR EEARBINEN ST ERIEBELE T, monomers. The polymers copolymerized with IMILEX™-P have excellent heat stability and
characters.
<ERERE DRI > < Example of modification of thermoplastics.>
s WEEH Bi& Resin Purpose Application
2F L% KhE Styrenic Polymers Improvement of thermal resistance Internal trim parts of automobiles
(ABS.ACS A:iﬂ:s =) M, R E DR L SEIEHLNEEE L 2 (ABS, ACS, AES, AASetc.) and thermal stability and electronic devices
PVC PVC-ABSER &M OOTH BV FLE . OAMESE 5 £\ o4 PVC Improvement of thermal resistance of PVC-ABS Housing for TV and OA machines
PMMA 741 U RREDTHEEDELE BB, T () \— . BRBRfeR e o PMMA Improvement of thermal resistance Automobile parts, optical fiber, lighting unit
RU—704 PA .PC.PBT D& & BENE AR, REARmm. OAt2s Polymer Alloys Modification of PA, PC, and PBT Automobile parts, householding,
electronic devices, OA machines
aFb71v ! 7J<7{'§’f$7.1'\“/ AV MEEAL a-Olefin(Maleic anhydride- Adhesives, coating materials,
EASLAVEN-TIZ IR LA EERHE) INF =V EEH] N-Phenylmaleimide copolymer) paper additives
71./—)VKE MEME DR 7)) b EARDTH B EREER Phenolic Resin Improvement of thermal resistance Thermal resistant adhesive for printed-circuit board
<AZILYIR-PEa-AFIVAFL VICKBHABSHAE N E DLLER > < Comparison of Modified ABS resins.>
712V LA S FRABSHIRE a-AFIVAFL > ZRABSHifg N-Phenylmaleimide-modified ABS a-methylstyrene-modified ABS
e EAE/ X — ALy R-P A-AFIVAFL Y 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_EFR 150°CHATRE ~115°C HDT Upper Limit Over 150°C prossible ~115°C
BORE (=10 &L Temperature of decomposition High Low
XIbbTa—% IS1a 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.>

TIZIVRLASRRABSEIRE | a-*FIVAFL > RABSERE Property N-Phenylmaleimide-modified ABS | a-methylstyrene-modified ABS
rEfEDhIHRE °C 105 105 Heat Deflection Temp. °C 105 105
TAV Y MEEEE(/2"/ v FT) kg+cm/cm 18 12 Izod Impact Strength(1/2",notched) kg-cm/cm 18 12
X)L b7 B8—L—h(220°C/10kgfr &) g/10min 10 6 MeltFlowRate(220°C/10kg load) g/10min 10 6
5| o5RYBERIRE kg/cm 455 440 Tensile Strength kg/cn 455 440
HhlFrasE kg/cn 760 720 Flexural Strength kg/cn 760 720
[HHE2]NIKKEI NEW MATERIALS 199238905 (reference)NIKKEI NEW MATERIALS, March 9, 1992

07 08



1=bvDX-P

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 5hours
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. ANV F)EFIRR '

E5| IR BRI

7A)AH TSCA O
HhFrE NDSL O
F—RANZU7 AlIC X
EINECS O

BN

REACH O*

KECL O

=1 ES|
K-Reach X
= TCSI O
I IECSC X
T4 PICCS X

O:FFE OMBEHFBENRDY) O™ EHFFH@AZTZTHUE X KERH

ERABEEHEOTERBERTORRICEDVTEVET ALy IR -CeHABICG2BICIIBEERDODEETHRHD
R OREZLBBRNLET,
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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 Regulations Status
USA TSCA O
Canada NDSL O
Australia AllC X
EU EINECS O

REACH O*

Korea KECL O
K-Reach X
Taiwan TCSI O
China I[ECSC X
Philippines PICCS X

O:rRegistered O*:Registered under limited tonnage O** :Registered(need importer registration) X :Not registered

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,
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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.
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