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o2 WFIYGY. o)ojA GEAl= 19861d¢] PPO/
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FHIAY &0 FEHog AL o ey
PPOS A 7} Bo] o] &5 & 2,6— U da5L 24
(2)ol BAIF A3} Fo] L2oA v HE9
vapor-phase alkylation®. 2 AjZstc= AHo] 714 B
HHQ A whyoln). B9

2 CH;0H + @OH Metal oxide
250~ 500¢
CH;
@ OH + 2H,0 2)
CH,

S

g2 2 PPOE AZ3+=dH= Hunterd,
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OH
Table 1. Oxidative Coupling of R, R,
2,6-Disubstituted Phenols

Table 2. Properties of Poly(2,6-dimethyl-1,4-phenylene
oxide)

Poly(phenylene
ether) Dipheno-

—————————— quinone
Yield,% [nl.dL/g %ield,% Ref.

R, R,

methyl  methyl 85 0.72 3
methyl ethyl 82 0.40

methyl  isopropyl 62 0.24

ethyl ethyl 81 0.53

methyl chloro 83 047

methyl  bromo 18 0.03

methyl  methoxy 60 0.27

methyl  phenyl 93 111 5
phenyl phenyl 96 0.72 3
methyl  #-butyl 45
isopropy! isopropyl 53
t-butyl  ¢-butyl 97
methoxy methoxy 74

Ao gt gA)=d Table 1014 24 & uhe}
2ol X317t @ bulky@E PPO7} Bo] A7t
F3 ortho Yol T X BA7L gloH &5 o
A 9 ortho 91219] protono] ¥hg-ol FoA
s]o] Ao] 91 branched PPO7} 4714 €tk o4
3 e o]¢ ujio] 2,6-dimethyl phenole] PPO
Az 4a2M 7178 Bl 2ol Ut

PPO2| 4

gellA AF3 ule} o] FHstE Ao RE
PPO= poly(2, 6-dimethyl-1, 4-phenylene oxide) o]
g o7|Mx old Tt HH3rIz gt
PPOE Tg7h 205C2 =A% —200C ] W 2=
AT 58 4 2=g Jehdoh 28 PPOY T,
& 267CE BuEa 9oy ARSEI} 5~10% ol
7317 W 54 ¥AY £A= FRIGM
3 PPOE 18.6kg/cm?e) 815 slojA]e] guldy &
=7} 174C2A Wddo] B§ed #xtopzt 4¥
FEgo| o Ag ol FIth. I
creep HAYo] Hom T2AME AF A& F A
&ol XA 53] A&l fA vt o
3739 Wisle) HIZbelA dom oM 7] A

Aol A frAHE T ¢ AH 548

TEXDIED V)2 A 1R 35 19909 59

Property Value
Tg (O 205
T. (©) 267
HDT, 18.6 kg/cm? (T) 174
Thermal expansion coefficient per K 52X10°
Density, at 23C (g/cm®) 1.06
Tensile strength, at 23T (Ibf/in% 11,600
Elongation at break (%) 20~40
Tensile modulus, at 23T (Ibf/in?) 390,000
Compressive stress at 23C and 10% 16,530

deformation (tbf/in?)

Deformation under load at 50T and 14 0.1

MPa (%)

Creep after 300h at 23C and 14 MPa (%) 05
Notched izod impact strength at 23C 12

(ft. Ibf/in?)

Rockwell hardness M78

Dielectric constant at 50% RH, 10 Hz, 2.58
and 23C

Dissipation factor at 50% RH, 10 Hz, 2.55
and 23T

Volume resistivity, dry, 23C (ohm. cm) 108

Dielectric strength, (kV/mm) 20

Arc resistance (S) 75

7HA3 dok. PPOE WA, 59 4 g3 &
geaoE B9 2utke] g 7] fofjele A<
JPg B ek

Table 29+ poly(2,6-dimethyl-1,4-phenylene

oxide) o] hEHQ £4& fokstAth
MPPO2j &7, S4 % &%

PPOE ollX Qe upopzo] Jei7x] 948
24¢ AYD AT FFA40l #5

L5t RFHR oFF a7kl wHol Tk wmEky
PPO9] 7}34& Mista ARE tdoz 333
7] #13F ¥4 PPOMPPO) 9] 7 17} &akshA
=] gorm I A7 v AFol 54sHA



HA
PPOS} WA Wil P
g 31 blenddl= ¥

PO} ZEJAA X EE
197} PPOC] ~Eld o

AE grafting 71 B 5 A FAHA doz
TR 4+ gor o Ao} FTEH BHe
FYsit.

MPPO2| £5

PPO/PS7| Alloy : PPO/PSA alloy: 1967'd4)
v GEALNA [Noryl]ol@ FEHoz {22 4
313+ Ao 24 MPPO<2] 7}8 A< graded}
g 4= i}, [Noryl]& PSs} wi3t7FA1 2 dimensio-
nal stability7} £31 £8 F580| olF ¢o 7}
2830 3 WAlo] Bl FHF L% W9
NH 53 A7 5L 2 otk wak opz
[Noryl] & PSET} 84 obr AR grade: 160T
o o]2 wrE gAo] 43tk PPO/PS alloy®
Ed= vl g uet EAo] 93-& w=rt. &, Fig.
1o FAIE ulelbo] PPOQ] 3efo] FolArE Ty
7t A9 AMH o Frtshe A 24304 @4 Tgrt
vhebdth 2 o)A e PPOSH PS7F A 2A A B}
levelo] 9445 A48 BAcE FA3S E3th, =

T

220

200

T,(from TOA)
AN
180 -

160 |-

T, ()

140

T\ from DSC)
120 | o

100 +

1 1 i 1 1
0 20 40 60 80 100
PPO (wt. %)

Fig. 1. Variation of glass transition temperature (T,)
with PPO content in PPO/PS blend. * TOA:
Thermo-Optical Analysis
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3} Fig. 204 A8 upe} zho] PPO/PS B =ofj 4
PPO2} & ol wt 32 w7}t wisl=d PPO7F &
40% ‘ﬂ"d_:ﬂ A%7 Adte Jepat.® 53

o] glojA PPO/PS alloyx ABSt HIPS9]
75‘—‘,’»52} }3711 2 diene rubber& H7F8lH PPO/
PSE matrixo| A A&£A4E dAsn O 1F=
salami TZ2Z Z& —E—J’b% 87 W W
AAo] AR}, o] A9l oA tiel 17 YA
27 = YWEFga8d 2 ] J&g vAE o & 2~5

pm & 7L BTk Age WEHl 7P At 2
g1 B gAY 2717 AZFE Table 3944 &
% Sl uhsh 2o) F Felo] AL o)A
o T AR AP T RRHAN FET
A4 W8S A ZHA L G AT HE

o
ook

Q) B o] Asahi-KaseiAlol| 4] PPOo]| 2~€|&-§ graf-

180+ /

1601

140 |

T, (o

120 -

100

0 10 20 30 40 50
PPO (wt, %)

Fig. 2. Dependence of impact strength upon PPO con-
tent in PPO/PS blend.

Table 3. Effect of Rubber Particle Size Upon Surface
Gross in PPO/PS/Diene Rubber System

Rubber Particle Surface Gross

Size (um) 45C)
02~04 64.1
0.2~0.7 619

1~2 55.0
2~10 58.2
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tingdte] 703t [Zairon]& BEA=E ofA|wh &
270 2= PPO/PSA A2 & 471 7] wiFol
71 Exe A9 At

PPO/SBSH| Alloy : Z2]~€E]dA elastomerg]
SBRo|u} SBS= PPOS} 4840l e F&0] 37
wj o) PPOY PPO/PS alloys} 8-0|31Al 43<ic}.
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Fig. 3. The relationship between Tg and PPO content
in PPO/SBS blend
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3}Z o] o}F Ft}, 7 Wwtolujz} Fig, 50 Vyehd vt
9} o] MPPO= FY 3 Z70)4 Nylon 53 v
8] 2 o creep 2Alo] @A 3] vton HA} creepo]
SRR A BE7L o 58S 45 ATh

@ M MPPO9] 1 33l Aol Gy &
T 90~170C71A] gradeel] weh ohdsich. whehA
ABS9] 9oRE Zel&eZo £ YA Tt
Wg &% Hopol o] & rhadich. Hd MW Al
£ ARY oy Sakry Fo A FL2H &3},
Table 59| A & 4 9l uie} zro] MPPO9] |3%
Ase Ao 24 Arel F#d 2yt ok’
w2t Y Ve RES T2 ASEA ofF AT
Cia=

H7IN M IMPPOS) % the FHe §38,
FA AHe Fado ZoH AL Fig, 69 £AI%
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Table 4. Typical Properties of MPPO

Noryl Noryl GTX  Noryl CRN
Property MPPO 731] SE100] NC208 NC220 910 600 520] 730]
GF Content % - - 8 20 - - 20 30
Density g/cm® 1.06 1.06 1.11 1.17 110 110 128 148
Water Absorption % 007 007 — - - — — —
(23¢, 50% RH)
HDT (18.6 kgf/cm?) T 128 128 133 140 195* 185* 200 205
Mold shrinkage mm/mm 5~7 5~7 2~3 1~2 — - — -
X10°  XxX10° X10% X107
Flammability SE - V-1 V-1 - - HB Vo0
Tensile Strength kgf/cm? 630 550 950 1500 560 560 1170 1530
Elongation at Break % 60 50 - - 100 150 16 12
Flexural Strength kgf/cm? 880 850 1200 1650 730 700 1520 1900
Flexural Modulus kgf/cm? 25000 25000 100000 100000 20000 18000 58000 78000
Norch izod Impact kgf.cm/cm 18 23 6 6 22 40 8 10
Dielectric Constant 2.64 2.64 - - - - — -
(23, 50% RH, 10°Hz)
Dielectric Strength kV/cm 22 16 - - - - -
Volume Resistivity ohm.cm 10 10¢  100° 1~10 - - — -
* Under 4.6 kgf/cm?
1h 8/
20 1000 5 g00h g 7f Noryl GFN 3
E 100h S et
~ 15 i) Nylon 6.6
Z // - 5 OOOh o 5 Nonyl GFN 2J 409 GF
£ < X
g0 " 23c, 50% RH g '
. — Noryl GTX 910 8 3r ABS Noryl 731J
2 5 ~— Nylon—66 E -
K g 2L ~TPpC
2 gL MNyong6 —~_ > poMm
S S W — (509% RH) ]
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.5 0 — = T

Creep (%)

Fig. 4. Effect of temperature with flexural modulus.

7ol wslel] Ao 4L LA e olfE
FAZA Tg7h B3 BAe) FAbE Foll
717F 171 w&Eo|ch. welA MPPO+= =
7 AR HEF 72 ASZME ofF ARES ¢

]7324
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Fig. 5. The relationship between tensile strength and
creep.
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Table 5. Comparison of Linear Coefficient of Thermal

Expansion
[Unit : X 10%cm/cm/C]

Material Value Material Value
Steel 11  Noryl GFN 2] 25
Cast iron 12 PPO 534] 52
Stainless steel 1.7 Noryl 731] 59
Copper 1.8 Polycarbonate 7.0
Brass 19 ABS 84~10
Aluminum 24 Polyacetal 8.1~85
Mg 2.7 Polyamide 8.0~10
Zn 2.8 Polypropylene 111

l
1.4}
12}
L
X 1.0}
g PC
8 0-8F  Noyi sETY
5 \
5 0.6f
§ PSF
0.4} N
0.2f _—/ PPE
0.0 — ———

100 100 100 100 100 100
Frequency (Hz)

Fig. 6. Variation of dissipation factor with frequency.
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FE7b o g gl o851 vk, TAIA AL
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adapter 2 tuner £& Zo|t},

71" H2I12E gL, FHAE, TV, HEe, 7t
m2t 7kg7] 2 23719 RE 5o olgHm 9l
=

AtSA 2EZ ! Instrument panel, radiator grill,
foil cap Tl 2 AMg-H},

AFR2171 D BAV), 5A §57), AFE A2H,
ZHH Fol &5 u gich

7[H & AE Jluilgl, £2kol= projector, A
A 2 A7 53 2ol Wmkey, WA, creep
54 2 HAFATol 27HE BEL 24124 o
g9

MPPO2]

o
o
ic]
A
02

HiZ= s|Ab

#Al MPPOS] AAA Aibsele of 307HE/d
AEg FAH ok &, GEZ} w3l A 113.5
HE/G Ak ABlE BHatn glon SN
Yd#ed $d 7R AA AJHS 2t o)
2= GE-Japan(57HE/d), Asahi-Kasei(29h
£/'d), Mitsubishi Gas(7HE/YQ) 5 HFRo
FITHE/FY A 5HE BHat Qe 19884
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Table 6. Volume Estimate of Worldwide MPPO

Demand
[Unit : 1,000 ton/year]

Year 1986 1991 1996 Annual Growth

Area Rate (%)

USA 90 130 190 7.8

Europe 40 50 65 5.0

Japan/Southeast 60 100 170 11.0
Asia

All others 15 20 30 7.2

Total 200 300 450 84

20THE/AAH o] FoNA mTo] AAY o} 45% 2
ARSI Jom {UT o] et 4THE AT 4.8
SHE/AO R Wl%e $3olth.%t MPPOY) AAA %
8 27188 ok 8.4%/ 302 2N AT R o}
Aok A9l 58 FA7 24 FEed Aoz A
e,

3, 198735 Yo MPPO 42+ oF 5.3%
E/3dd o]l& £ E AHEE A7 - A Ko}
7} 32.1%, S Bobr} 26.4%, 7)H ol
34.0% 183 7IElY 7.5% 9 8 FAME Za
Qe Aoz Busw g),#

MPPO2| 2ij &8

A Sl e gAY 7|2 X PPO= A
& ANER g ok uRk 19873RE &4
BASFo A o 400%/3 A% 9] compounding A &<
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B ito] F3] viw]gl AL ol A7 x] N A FRI}
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o 7o) Hzgko} MPPO2] F 40 B2 ZxE
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—
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