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2. PP Reactor Blends
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MEDIM Tupacy

OF ELASTICITY
> 1150 N/pg —
STANDARD BLOcY
COPOLYMERS
EPR ¢ 258
—_—

SHIPP(STIFF)
OF ELASTICITY
> 850 N/my

& 2pp £33 phase procegg

~12f1 high Yield, high selectiyity e gas
phase reactorZ 2 o)A} *}%E{Qié“{ rubber ke 6o
WI% L Shaie TPE9) A2} reactor Woyx Veapn
Sk,

A& gy Systemo g zgya A}

* High mechanicg] resistance

- Large Surface

- High porosity for monomer diffysion

* High stereospecificity during Polymerization

* High residuaf activity during Ep bolymerization &
oI},
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u}a} Sy, (2 3 Fz)
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Modulus of elasticity(N/mm?)
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800 PP reactor blend break
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Fe extruger blends
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Izod notched impact strength(—30T)

1@ S. PP reactor blend®} extruder blend9] %27} % vs modulus
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2.3 PP Reactor Blend® 22

Reactor TPE= 7|1&2] compound® TPE¢] =8 494
Q) A5at Aoz &7} 7N Ed <8 9 bu-
mper, spoiler, protective strip, mudflap o} o] 7%
2o prittle/tough Aol &%7} 7133 ¥ o] Fa3m
rubber &+&ko] 35% )4} X &% reactor PP blend9] 3%
o] Molexy} —40CAHE7} drh

w3l PVCe) AHExME calendering AEE thAs) 2
% 9)e Ao Hodxn, random copolymerE baseZ &
EP rubbers}e] block copolymere] 7% faA4d= W34
A, 3 sealinge® 502 &M EFE film Foko] &
=7} 7l €k

3. Syndiotactic PP

Ti< base& 3+ heterogeneous Ziegler-Natta vl 4
A 272 BAEe] o 1 dAE AR UA Zul2
4], PPl tacticity, 11¥-#2] morphology & 7HA
gic}, HTo)= 54 d]e] homogeneous metallocene type
Zujo] i3t A7t vfS Al ATFHL len 4%
7140l A o] Zujg o] &3t Y2 BAE ZH= syndio-
tactic PP 7iwrsl et

3.1 Syndiotactic PP2| 24

Isotactic PP(IPP) ¢} ZAA3l%7} 60~70% 1 7ol B3|
syndiotactic PP(SPP) ] A8tz + 25~50% = “ow
o]=213) SPPe] B4e] 7|&e] IPPe}t Be] thzA drh
Z rigidity9} hardness [PP2] Awbseie] whal %2
Aee) Eae [PPe 3u) 4230 o]&th
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¥ 3. PP Reactor Blend9] &

Modulus of Apolicati | UV
Elasticity pplications Stabiiized
>650 N/mm? | - Bumper Coverings +
on Rigid Carrier
- Spoilers +
- Protective Strips +
>400 N/mm? | - Masterbatch -
For Impact-Modifying PP
+ Bumper Coverings +

on Energy-Absorbing Foam
- Automobile and Tractor Wings

+ Mud Flaps For Automobiles +

And Trucks
<400 N/mm? | - Films for Motor Vehicles +
- Soft Protective Strips +

H 4. Ziegler Natta Zv) 9} Metallocene Zvj 2] 57 v

Ziegler-Natta Metallocene
Multi-Site Single Site
Broad MWD Narrow NWD

Non-Uniform Chain Length
Internal & External Donors

Simple Aluminum Alkyls
(Teal etc.)

Generally High Bulk Density
No Fouling/Stickiness Fouling/Stickiness

Temp. Does Not Influence | Temp. Influences Melting Point
Melting Point |

High Solubles(Extractables) Low Solubles

Uniform Chain Length

Donors Not Needed

MAO & Other lon Pair
Species

Low Bulk Density

E 5. SPPs} IPP9) B4 Hluid]

T wr SPP
(Z-N Type) (Metallocene)
Melt Flow(g/10 min) 1.2 29
GPC MW 388,000 154,000
MWD 41 17
Melting Point(C) 164 147
Xylene Sol. % 24 18
Ten. Yield(PSD) 4,380 3,120
[zod Impact(ft. 1b/in) 0.5 11.7
Heat. Dist. Temp.(T) 73 70
1. Heat sealing temperature
2. Room temperature impact properties
3. Soft, elastic fiber
4. Low haze
5. Film tear strength
6. FDA extractability
7. MW stability due to narrow MWD
3 A
1. Gas/vapor transmission
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2, Melt strength

3. Crystallization rate

3.2 Syndiotactic PP2| S2

Metallocene Zwfjol] ojs] #|z® SPPi= 7]&e] 7427
=5 o &3t 7HEE 4 9lon SPPel A4S 388 in-
jection molding, film, sheet, fiber 5¢] Yoo ZHE %
At Z1gid MWD7}E FolA] flow E4Jo] [PPej] Woj

Fain] f_w;}/} c7 wjEel] 7FgA] o]F slefstedol gt
4, HIPP
T3 ol Vi) Wb HIPP(highly isotactic PP)

C 14]_’57} 7Fsstd HALD ole w2 AAIEL stiff-
ness®} thermal property?} 71&¢] PPHt} 9-538lv), %
=3 go] 713 PPRUY 20~30% ¥ 1, HDT+ 15~
30C7} obA A 2 thermoforming H-ofoll 4] PSE uj
g 4= ol 93 22 2 4 Aok AAE food pac-
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Flexural
Modulus

-yt T T T . "
(MPa) HIPP '

W0 b

Homopolymer
100 - - e -
random

ymer:
random ? L,opol\ © ___impact

1000 +—

Terpolymers ~ Copolymers
: TPO i
500 - FEEEEST - - - - - ——— -
120 130 140 150 160  Melting
Point(C)

8 6. HIPP2] melting point-flexural modulus

2}

33 7. Fujol wE PP Fel(type C7F Aol 7h5d PPHEE)

DEXnAD 7)E A4 2E 19939 49

£ 6. HIPPS} & 529 34wl
. Test

Propetty Units Method PP | HIPP| PS
Density at 23T kg/m? |ISO R1183 910 915| 1050
Flexural modulus

at 23¢C MPa |ISO 178 1600] 2500: 2970
Melt flow index |g/10 min !ISO R1133 45 40) -~
Heat deflection

temperature T ISO 75 100 132 82
Relative stiffness

at same weight - - 1.0 15 1.2
Impermeability

OTR(1) (2) |ASTM D1434 | 40000, 30000, —

* Standard PS(60/40 Crystal PS/Impact PS) Normal Blend Used
in injection Moulding

(1) Film Bopp at 23C Under 0% Relative Humidity

(2) Unit : em® p/m? d. atm
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5. &Hig PP

Reactoref| 4] ¥+E5-0]7 PP+ powder A&l o] 2L} size 7}
7 flaket} granuledtoln] o7l 014, 7}z
A 71 71 s A3 HW7H 53 3 extrudert)
AN 8§, 23 F S 272 AYPHE Ho] BE
ojt}y, Z1efu} reactor|d| A whEo]=l PP7} wokut) sizev}
U3 additiver} $83] &2, coatingd 4= 31:; mor-
phology & Zh=t}a ofuz] 4|7} e Ay T Mk
4 o] AR cost A7 B o]y} HolH G §L 15|
AArs EAEANLE felg PPE 92 4 gtk Hi
montA}€] spheripol process® A& PPE F3lon
593 AzE Zulg AREE Sizert 1~4 mmA 57} 1
<= porousFt 79| PP 217} BojAH extruders o} &
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ozl 8 wAY PP(e%)s} V& PP(RE%) 24+ 2 vl

A7
Section LY HY. With Without
Slury  Extrusion Extrusion

Polymerization 14 15 15
Propylene Recovery 8 [ 6
Residual Catalyst Removal
Depurating Agent Recovery
Solvent Recovery
Polvmer/Solvent Separation
Drying 9 ‘ 7 J
Extrusion :

$E333S

P83

Storage 16 16 16 16
Total Comparative Inv. Cost 100 80 64 M

28 9, A Y (extrusion) F Aol gl
R Bl

process®} 7]& process]

& APeYo] MAE T additiveE F-AF coatingrlFE
Addipol 24& A PP A&o] tHEoizich, el tid
Ao M= o] 71&L ol g8l T93d 195 PPE Y
star ook

Extruderol ] ¢ ¥z 13 #A& AXA e FA
2 PP 7)&¢] PPoj vl3) AAslwr} Wil spherulite7}
oo polymer YA FRE YA 3 AL, &
2 % 7}z B} 444 ol energyZ) save ¥ L
o2 extruderlolA] mixingS o & 4 o] ¢x, #H7}
A|, master batch £2] Bitol| fjstn 2 o|E9 H7IH

2 29 4 9 YFFE 7L £ Ak
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(AMP)
240
200 : )
160
20 40 60 80
Screw Speed(prm)
(kg/h)
260
180
100
20 40 60 80
Screw Speed (rpm)

g 10. ¥A ¢ PP 7|& PPol 7bgA] A
1D YAy PPs} 7]& PP &% vl
(O 748 @ : 71&)

g o (3

H 7. Injecton Molded Trigger Sprayer 7} ¢l

2Ad PP 71& PP
Cycle Time(SEC) 20 23
MFR (g/10 min) 8.0 7.5
7ty &5 (C) ’ 25 225
¥ 8. Extruder Tubing 7} <

T4y PP ‘ 7% PP
Output(g/min) 116 ( 100
Seight variation( %) +9 | 17
Mir(g/min) 20 | 20
Exturder RPM 120 L 120

EF FENA d& i AA wUgky] wiid 7H‘>L191
24 Hgs FA) so] o] Bu} 43 heAES
& & glon 2§ APzt 7R ultra-high melt
flow(MFR 400~800, AT 230T/2.16kg) PP9] Alzx%
7F538te] u)$ e denier’} & 7H = B2 XL grade A
3to] g-olaict,

6.d =
ool o) % Az 71%e] F4) 98] PojT A
AF) chdted 1 54 R $ESol the) Al mgko,

PP2] &9 elastomero 4] engineering plastic #0714
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Atk

A TR oz PP FHHYLeR 1 Aol
7 g} srizke AEAQ FE A AAF EE
PPol 48 #uj7t o] fojd o2 igdn.

T ?SP

DX 7|& A4 25 19939 44

w R S

R=R~ S e N

uy_l

n g #

. Modern Plastics International, Jan, 29—30 1992

. Plastics Age. Mar. 175, 1991.

. AEEet 1992, 129 %

. Ross. J. F. Bowles, W. A. Ind. Eng. Chem. Prod. Res. Dev., 24,

149— 154, 1985,

. Montezinos. Et Al. J. Polvm. Sci. Polym. Len. Ed. 23, 421. 19

8S.

. Schut, Jan H., Polymer Technologv, 38, 7. 31—38. 1992

. European Chemical News. July, 29, 1992.

. HimontA} 7)& =5,

. Ser Van Der Van, Polypropylene and Other Polyolefings. El-

sevier, 1990.

. European Plastics News, Sept, 27, 1992

11. Modern Plastics International. Nov, 16. 1992.

12

2.'92 PP World Congress Proceedings. Zurich, Oct, 1992.
13,

Plastics Age. Dec, 187, 1992

103



