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e

429 ARG AFE F43]
F71a 9ol R 4717F AHEE
Ak (E7)ol d&oA AR Qe
AR 228 7] 3t
Ueblch

AYolLt A PET/Zolo] £33
o] B, JEAE I ool g HEE
PPhA L} PP+CaC033] 470 G
Aol Bk AxAA| £ 4724 Poly.
sulphone(PSO)o|1} Polymethyl Pentene
(PMP)o] A3 3 9lom, PMP=
Fehag o4l A4 7o)
ENEEFEEEVN
sk

7fe] x|

Flicte] Alcantt 7} 7]l Micro Match

CE Y20M ARBED Ye TxRx|- 228 27|

81 Hgies'c H| 1

PET/# 1Ho'c | AR S, A Y A%

PPeH —20~120°c |2 3%7)%5-2 gk Chilled
PP +CaCos —20~140°c |AE YEAF

C-PET —18~225"c [kl QPR W EAE

PSO —40~180°c | 2207w Qick A7)

PP/PVDCor EVOH/PP | ~120c |H#Al7| 44 E2EAFAE

PET/PSP/PET —30~140°c | A}z LB FAF
LESHPET —30~230'c 3?"*’3%&1%%

PMP ~200c | 2208752 Yk A &
Hu}spEPET —40~260°c |[HA}A. Q88 T FAF

(5*) PSP : 3 Polystyrol, PSO : Polysulphone
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(EDAZ9| Yt H2

Lt 2t A8l k= Eal THHI=E
PETol| oj&F 250°F 2 217F 247 Chloroform 783
o =2 o] Atel| A B Al8-o] 7-§- n-heptane:150°c, 24] 7+ 0.2mg/in* ©]3}
50% Ethanol:120°c, 244] 7}
7 o] 871, 7Hd xe] & 195°¢,60%- (o]3) 5]8%))
7179) Fetay gt 30% ZAF : 95°c, 6O %4 0.05mg/dm?
Triglyceride . g Phenol 7] &4 0.05dm*
Lo I B T P
N 5 wo) 7], 7t ze] 7] & 195°¢, 90+ u}8EE o}l 0.01
(140°c )3}, 155 oW d 3% Z2AF: 95 ¢, 904 Formaldehyde. 0. 01
7% 180°c 7}#)) 2] Triglyceride 140°c, 90+ 344 §Hl 0.05
HepaE g8 el f-A| P-fluorooctane 0.05
100°c o] Aol 4] k7] 7+ PH>s5, %, 120°c, 304 F ol
olgszlol AHE-o] A (k) A E PH=5.3% &4}, 120°¢, 304 50 ppm
togfe o] o4 w2)3k sjule] , 120, 30%
AHE-S] fA4 Gl ) A& i gl
Higate 100°c o] At (A1 7h) 120°c, 30 Folge
100°c #H-o] (]2 150°c, 24| 7} 60 ppm
4 7| ofl *| 100°c Roast (5}*]7}H) 175°c, 24]3

() * 8o : E3% 24H0% Echanol, 2| (= F3H4 , sjule}r] §

4715 AR 2 7td @ d= (2d 2) 9
o] 5o} § Aol Roly o2 e
Pacch& 2212 9lck o 4%, 242
Microwave:= &-F0)F Tray7} o] 45| 7|
o] §719) AR (L) A DAHASD
stel Aol FETh ¥ 49 L0
8l o 2 o] F0]#] Pacch= QHe| o] &S
3 gle 71de] #FI 3 =& Micro
wave s 28 4L 3t Sloh
Z Microwave 2] $JAHS- A 3}o Energy 2]
HES 249 S9E oha 3ok

7}°é—4 TUE A= GFrlE e
o g% 9] ol F ot i) e
ulo] gl o v &S AES B2}
9)e] Micro Match £-7]+= o] A =
ASHoZ ARt ek & o] A| A%
o] 8ol e}A e FH7tE & 7h5stod
2 A Y= 7bssih

L 82 4, £ ;
PET HEof 4Fu]F 59 425 80A°
A% oA %—ﬂ(?ﬁ%)q} 43(s,
FEFEAL A5 () & 3421717 ot
EAHBR)2E FHA7I2 3PS 2
Z4H 86 Microwave & 34311
AFsjo] Walsha 200C 7ol 7]
252 45412 4 9k o] 23 1333
A 23131 9l Al o] 7td g o] T2 7o
s g RS 4 Qlch o] 9
F83 4L 39 2532 €5 (T E
33 989 A3 00A'S] Z3ho]
o1FoA 2 dehel vlah 3w
240] EH(BINEE 93 g
Aotk

HAEAE ZE

[e

-, Triglyceride)

UZo|g g S TR G
Patch

ne
u

}20|& Tray

Q

& j-— Tray

(a&2) HxIHx|oIM 71Eshs el

oot 7t8Ele A
LA
45 Ve Aol wh
28] S-gol| o3 rhdsta AL
A3 7hgstn AR ¥ A, o= AE
hdeln Ae £49 24o] FFsetn
A7 % Slek, WA Scharckt =
PE0) e weE A PET 95
Packageol| 214 Hot Stampingdl= Y-S
Aukstel WaES] AAA el g8
7td 24% 3 Qloh

e 8712 HHel A

0% % 43 ATINE B4

47000 i3 SR FA4L A gk
w7 FDAHE AHE2AE Teidh
g dlolel Bob $41 Fhol =2kl
13g Agahe AL, AE Hee
22dA A 4, $7 A5
E5ol o8 LA o), thi o)
FAH Solek

00°c ool A £RE717} AR A
4] AR (EDHS} 2k 72 Aol
o3 wshe Foke 2 sy, AENAY
FI AR §Eoi¥ol 24 Foek
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ME

AFEANE FH9 2, 54,
Zo|2NE W4 Fej2d, o Yo}
AA el Fetieo 0] 27713
9 3l ARS-E] 2 9lek

A 85Fe] AT A oo
Wasle] AR 7} F43] His o]
HEZE AF, AL AF Lo
&3] AA= 2 ook A FER
okl e 1eid 87 F-53]
A3l Fefoll ARG HE
Eep2aEe 7)o WA, 7haAgA
(Gas Barrier4]), ddA 59 7152
F71%E AAYoiy FepAgE o] 43t
EAA 9 N et 343 A= 9k

weba o2 A FEAAN ] TS
7heks) gk ohs, ARG A
EANBEA Y AR e]d] FehieE
AHgol ds) A= staat gk

Mgsizo| wajel 20| E AZEE

AEa AFERA 9] 533 48879
wstel WAg A7} gk 29
A&7 o WstZA e ghde] F49
2o WEsh w3 e 2k
A& A17Ee] F7h, A AE
FE9 4 Sol FA3 etz Ytk
o9} 7+ A &she] wisle of-g-3jo]
ze|A gl W5 Fel F713k,

o] (Convenience Store)2] S}
Aot Y Aate] wf ot 9]A4kg]o]

FA ook

AABE e B4 B 3Agoz
Wsl, maze) YFoht ARANES

B 7 g Alsshe
o] =3dch

AFERZN 9 7)5L ded 2R
thekel 7158 Qs a ook AlEe]
A7) BEE M 7hA 2jehAdol
L8753, gholu Ao WA vy
9] &) 4= Chemical BarrierAjo], Zz}al 7|
e g2y a5 feixe WEd
ANg7k Q753 glck S22 AEe
Qi e slFsied €0l AA =3 AHr

ArARRE 27 Qe wako] T
AR, AEGA ZHNE S9 A28
)l B94el $887] $lake]
Aol Fehrel o8 A2E
244 79 o] A ek

NEZHAS| S8

19881 YoM AHE-H EAL A8
24TkE, FHogE 52 7H 24]9qld|
o]2x glrh Yr<l 191 Ahgake 163
kg, FH22 3= 46,000900] Hc}, (E1)

IRNgY] L F FgogE F|
56%, Zajrelo] 14%, 1|3 8 11%,
4 10%, 5 8%9] Folch.FAHAA =
E2h2E A8 v go] wolrA 24% S
Asta ok, EAAFe| 2947 £
of 1/40] Ze}AEo) AMH T
e Alolth

Zetrg Fol A= Z2]ol gl (PE),
Ze| =29 (PP), Ze|2d(PS), PVC

(E1) 88 Li2ojr{e] ERbAY AH| S8

[ 1,000T | % 1002kl | %
Zol& ]| 11,153 | 55.7 | 2,559.4 | 44,9
A2 g 40 0.2 21,0 0.4
Lol rg 2,787 | 14,0 | 1,340,2 | 23.5
Z = 2,069 | 10,3 884.1 | 15.5
f ® 2,303 115 226.1 4.0
5 . - 1,531 7.7 366, 6 6.4
A 86 0.4 16. 1 0.3
7] E} 47 0,2 | 288.5 5.0

[ = 20,016 | 100.0 | 5,702.0 | 100.0

— oln

o] Wg Fepaeo] rHog gr
ag1 =), 234 44 FE2Ex
2032 AHgEe Add o3 259
Hlgo] HAH Folra 9lo] YUE,
EVOH, Z2]7}¥u|e]E, PFT, PVDCe
AREE EH(a¥2 #=2). o5 252
7k ApgtAdelut WA, dEEAel
NAEe] dE2E AFo]u} Shelf Stableg-
2%, £t Az S Y5AF 24
o] 451 glth

B9 ZairE A 2GASLS A}
3] W4 Eefagd A dlxyeg)
Zelrg o2 A4 /HAS =R3lx
ek AUy FepaE o] Agakeke
T 2-3 Apo] F43] F7lska sledl,
Zej7lu|o)Ee] 741989139 AAteo]
86,000 0] Zo] 21334l 1991dof| =
196,000E0] 2 HA2o2 oAtgir), uje}r
Z2j7hRd o] E AAi Al ZA} 23]
At 429 el VA3 gle] EA4A)
AL ATt $EAZSZA 74 3t
Ao shrt selel BRejxn
drk

au

PET
105(3.9%)

Polystylehe
616(22.1%)

522(18.7%)

LDPE
746(26.7%)

Polypropyrene
535(19.2%)

Polycarbonate
—  2(0.1%)
(1) 88 Y22 ZHE Z2jAE 0|2 $EH (Unit : 1000T)

]

1,250

500 |- -==-—=- --

65%

IMWW ________ // /// 7 /é

1,700

60% e

1982

Year

= A AES digk AR T AR (qm)oE BE(PO)S 088 Zate] A (Unit : 1,000T)

TX7|%, 41, 1990,VOL. 8

1987

D Mono-layer '///// Multi-layer

17



Hxlix|e 25

A2 Ao MAeA| o] BFEL F43
AlZste] 1988\dofl= d& 714 oF
60%7} A, 19910l = 70 ~80%9)
7P A AR S et 2 R
dAgct FoldME sl R
v]oll A 19881 70% o]4Fe] 7pAe]
AR A & 253 722 Yepda,
AL 35%, ME 15%, 53 45%,
et 37% o] 23ka ik (F2)

A7 29 BF-go] 30% 5 2H}3h=
o, dE, 3F, Adl, 43 SelAMe
THuANA 2] A A S A Fo]
i LI = R P R P R O
A7t F5517] A2 1982139
139l 198335 Az 4 AF2)
Hofzgo] F5317] A2 198739
A7 AL Al F] s das o 609E
23 7oz 24 (2¥3)

HRRHIX|E ZEHZAMO| Ao
E2Ag

ARG ER47)E Aol
oo} HARA) BET o 2ol
(Dual Ovenable)2] 2Z&F7} 9la, AlE9)
B3| w2} dFRE, A= (Chiled)
A, T A% 2 o]E (Shelf Stable)<
3R B

AR Sk F2iedd
AT W8 F=kAE 2Ae] H gl
WA, B3y, dadd, staxed 5o
E4ol 875= Fobdl AHEE I Qlrh
714 PPO, Ee7}RM|o|E, PBT,
Ze|olle|Zolv]E T AR
ZehaEo] oA EAL7] Eolel
AHEZ deRE AREA .

1. PPO WXIHX|E LAY
PPO= Zajsdall SAjo]= 24

e 2gdds sl A

vl me} WHA S 80°CHE

(H2) Hxjx| EF (%)
2 g H =| 1984 | 1988 | 1991(FH)
EC |9 10,0 35 45

H = 2.5 15 30
ol e — 2 10
A 1.0 15 26
7] € 1.3 10 25
3 A 2.8 15 25
o| =2 25.0 70 >80
o 1= 30,0 60 >80

11 o HXjaix|
a XX x=2|ME

(=]

1 1 1 1 ks 1

BRj2IX|

(MM Piece)

XX =2 A=
(Billion $)

75 76 77 78 79 80 81

(™Y olFolMef WRHX| Z2|2 AF2| HopdE

200 —— - e e — = — - = - —

150

100

(O°)Hirjon =

71 | TS S

0 1 1 1

"
0 10 20 30 40

s "
50 60 70 80 90 100

PPO Z8id|(%)

(24 PPO/PS Eglulof m}E LHEY

170°C7}HA] Apg2o] AT § 9l

A golch. (274)

PPO | 24)

OWeREAe] $aka Fgel Ak

o4Ao] Fstu Wl Fuk

oaslg Foral4 HHE 4714
£4¢ vepdich

07144 AgAe] $53ta L& FEA0|

A},

PPO= Aol F 2 3lel|x9
A s $5e7) dEd BE
AEy &2l AlE2A A3E
AR WA S E24E7]o) AHEE T Q)
EVOHU PP, HIPS, LLDPE %9
A g9} PPOE 233 o} A E(Muldi-
Layer Sheet): 4 Ago|E ¥A4402

ol 4% 4 ik

1) PPO &% E¥|0|(Foam Tray)

32 Ze=z=99, 73} PP,
C-PET, TPX, R&Et HX =9
AR QAR A5 47124
AHEE T Qle) Ao AAdE Z2E

(3AA), HEA, 2=, B4,
AzEA] EA, oW, 9334 §
oj2{7}x] 87e] mex|ofof ik
AFe) Wi 729 IAE BH
Auld A7} gl vlay 71Ae]
H)# C-PET = 220°C-230°C, 7}3} PPu}
Fgr HIL 150°C A EofA]
AH7Vsste). 7hAe] & PS Foam-&
AF EARZA ez AHF T
Ao Ydexe 80C xR
Az 2| Lo 2 AHEE 5
gk (a5 =)

|21 PS9| H-& WAk $i3le
Yd4do] =& PPOS} PSe] E A7}
MEded, g8 3 eS
ZAFo Y YILES A3 7]
7Fs3lck. PPOS} PSo| &3} whEA =
PS Foam3} £7+-o wh o g yatE A&
s lemE Azie] AR AL
Edo]E FF3he 2ol 7Feslich
PPO 25%¢} PS 75% 2] &3HA=
120C7HA] A4S 7H3E RS 3l
PS Foam9] Y2 %3l 80°CE jFA oz
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29 47} ek (296)

AR & 4Fo BoT 0 Y=
WENES H7 2elLEs A%
g} de}zich Food Service &
Packaging Institute(ﬂ] A R A
-—"»]—9-5(“‘3171] " a ')li 9\11—\:‘
FALE)e AUE E9] 60°C, wlo]Zo]
80°C Axo|c}, = HzajalA] Yol A
7189 A HudEe &2jH 2]
190°C, 7}2}d 134°C, f-AJ 213 104°C,
4434 o) o8°Coleh
120°C7iR)2] fedge] slow o e)
AElE AeFsslekn 3¢ & sl

PPO/PS Foame| 7% A1 E¢| HAjslA
27) g AES} PS Foamg ®| s ®w
PS Foam-& 98°CE o A& &
&1z, 25%2] PPO &34 = 120°C7}#]
L5} 02 7187 BE ANFelE
A & olok @, Wolze Al
28olol4] AHgo] 75l (%3)

2) PPO AIE
PPO AEx YdHe] 2 APME
F87] wEol 3(Mono-Layer)

=, g g2y, 48 &9
HIPS, EVOH, LLDPE, PP S3}e] t}x
(Multi-Layer) A]=ofl 4 1348 (Vaccum
Forming) 3} 47]+= HAlelA| 402
AHE-Eict,

PPO A|Ei= C-PET$} n]adfe] #|-
FAZ}E (WEHA )7} 5313, PPe}
Hlashd wf o]4e] Aveg Aol
7Ve3t7] djEell vlgel A= Al 4
Efo]2 e A= 3 9tk E PPO/
EVOH/HIPS 59| t}z Al 43
2ol 24E MER2A HEFHT

L
L

A=,

Ak

2. E2l7}8U0|E(PC)
Zejrhudo| e v|3¢) GEA}
akslo] 19604 Zol ojRbAALE
Azeh 1 ol $53 3474
w4y oz Agel FeiA7] Azslel
GolE FIVE, AL, A5,
A%A) ol EqA A4 Ak
22} 52 Eerhudlo|Ee) Aae
27), 23 ARlAe WA, AL
$A%5e) 27 502 49
Ee7laMo|E9] 7)5¢ EREE
83 o7t oprla sieh, A Lol
F7o) B3] A5z WY, R,
ARl 1530l §7] EHEo 2
Ao} 924 TN 85
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T

i

i

H

i
UNSERVED NICHE
(PPO/PS Foam)
i

1

)

a

CEPT

PP

MOLDED
PULP

[ UNCOATED PAPER ]

104
a~
off
7 84
Al RIGID
E STYRENE
10 4] (Solid)
g COATED
s FOAM
h
— 4

FOAM
2-4
0
Low

QWX EHe| 714 O M5

HIGH

104 |—-—== = == ===

10°

X,
PS(FOAM) 25% PPO/PS(FOAM)

10 24 38

52 66

(a6)PS2t PPO/PS2te| LHEY H|m

80 94 108 122 136

(EHPPO/PS Foam ¥ PS Foamate| 2% AlZe| HxRix| 32 HAE

HAE U Cooking Reheat 100% 25% PPO/
Az Time(Min) Temp(C) Styrene 75% Styrene
Muffjns 11/2 50-65 OK OK
Frozen Broccoli 8 65-80 OK OK
Pjzza 10 80-95 FAILED OK
Margarine 3 95-105 FAILED OK
Frozen Fried Chicken 10 105-120 FAILED OK
Refrigerated Chicken 15 Primary FAILED OK
Cooking
Bacon 5 250 FAILED FAILED
ek 93 = 44 ¥§2e dE=e
Agdzxe 712, sAE A7, 43, A2 2dols EANER
JEwe ¥4 EvlE ARE7], 933, AgEd. Zejslude)se B
2 44, AR 394, A AR vhsk o] WA
WAAS A, AEZE AFEY)  FUH, L, QAT $0 0
k. ek E}% 8L Ze24 Y,

1) ZEM AE

Fej7luvloles) 253} AEE

Za]o| 28| 2, }ol2, EVOH,
Ze|2gA 5 ekt 23] 7bssich
of=] (Admer) 59 ARE 22



(Tie-Layer) A8 2A H2H&
45+ U5, YEa,
7Hl, ¥E, X2 Fo|ck

PC/TIE/EVOH /TIE/PP (LEP) 2 &2
7P2ARA WD 2R ARS-H o
Z2]7}1vo]| Ex= PP o} u] L 3}o]

73719 FHAe] 53tz 714
74E% ok sul7} ©c}, w$o LEP

R2.o PP/TIE/EVOH /TIE /PP (PEP)
P53} vlatsle] o5 2742 FAo]
otk

AR, LEP= PCe] £34o] 7]
aj ol HEZE He|Ald Fud
EVOH ¢ 71z7} ¥e} Aba7} ZojAlc)
(27, 18)

A, 5979 AEZ B AT
PCF2] 777} PP9 o 1/52 FH-3che
740]1;].

T 7]ele] P28 PCe o]
Fol B} oo g AFS s F
Al Qo] stk A & F

h A gk},
HEZE AE

e,
2)

POYE W3 mE Bg47)24 42
zelold 44, B4, SHAdo]
Fobg 4, 222 =3,
olele $447] 5 YT S
$492 ek thee

Jelg, EVOH 59 2gto2 2l
AutElo] AT A e gl
itk ol% Anze A FEE ol
93k} Admer %-o] Tie-Layer7} 229lt},
{PC Multi-Layer Bottle (c}ZH])) :

PC,/TIE/EVOH /TIE /PP

PC/PA/PC
+E-roke- i, AARlR
fegl, syl Fod, 32 ooy
3. Ec|Fed B2|=ERyo|E(PBT)

Ze)Fdd g 22 o] E(PBT) =
Zeld|2e|2A AN FARA PAAE
A% AReARs W, Wi,
WS ZAvlste 2ot 71AH
BELE 5% IAAREA FEEH
Ak (289)

PBT = gt&, A}EA 3, A 243
(Injection Blow Molding)e] 7}53}e]
28, A&, fu, Edfe], ¥4, H
AEY BF 5 o8 7] AYFL2A
AHEE 3 gleh
(PBT ] 2H4d)

20

ANIIA Metef oiFHE

Polypropylene

QNAT ZtAEAe 44 o 57| 722

(O 7|9 ALFHE (205-F, Autoclave Cycle)

—— PC/EVOH/PP
------ PP/EVOH,/PP

(CC/bottle. day. atm.)

0 10 20 30 40 50 60 70 80 90
(AlZH

(B 7|1E 229 45

Oven Temp Ultem Tray Ultem/PC/Ultem
(*C) 2.29mm 3.12mm | 0,1/0.34/0.1
160-195 | NE NE NE

‘ 170-210 ; NE NE NE
188-235 NE NE NE ‘

\ 200-238 ' NE NE NE

l 204-240 [ NE NE o ‘

*Some Edge Sag Norted on Container Rim.

0. H,0
LOPE(7120) | > ] (23)LoPE
PP(3240)[ > | anee
PETG(280)[ | (60)PETG
vacox(1o0) [N (37)vaLox
PA6(80) [ | (172)PAG
EVOH(0.15) [ | (120)EvOH
O,cm/m?* 24 Hrs, 1atm 23°C, 0% RH 25 micron H,O gr/m?, 24Hrs, 1atm 38°C, 90% RH 25 micron
OWekEA, B3] Wfdel Hla vl A 2= M) 35
o] F3(§4 210C) 558 5o AHEEHT 9)
OFT#o] 25 ULTEM Zg|og]Zo|n]ci= Ay

ORHo] F5

0E3 7}~ Al WALI} F5
(a9 =)

04 3ol 5

(PBT¢] &%)

O3 9 o3 BT 2uFe] T

0 9 B A= HiEl, A,
a7zE, 4, =37, Aoly =3,
TERXBER £

4, #H odIX|L|o{Z! Z2jAE]

74l 2202 E¥jo] (Dual Ovenable
Tray) 9] EA) 524 AR gaM
(LCP), ZglogBo|n|E, Z|4
Zejojdoez, Z2oldAE, FRT L5
AE7h ZES 3 Yok

-’]-\rj-] 0“7(]1,]0-]31 _Ea}_/kgo ‘4’°:1
Wy Sl T3 Sk whel Aol

2] 4(Oxygene Index)7} 4791 E-o3A]
TA 2 9 d 227} 205°Colr}, o]

e R B P S P el °ME} dut
WA= A 7hdE 7o LtolE

e o2 AHHLh 8o

Q1744 7+8 9]s) ULTEM/PC/ULTEM
59 Yej = ULTEMS A71202 3=
o3 Bgol} A ol4x REsn

olr,]. 14 xl-x

—é—z}q} :gu g Susepter IR R
AHERoEM $4 BHE 1—%31—‘;—

7}x]u¥ ULTEM° o] g:ﬂo] %101

Holehe AHgo] 7Fs st
(ULTEM ¢] 24

rox
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oWdAo] FLHHDT 205°C)
OdadAd o] Holuirh(4aA|4 47)
07F2A o] FEslh(1mile] WEo) 7}5)
O eFgAe] Fzsict

3ol 7Fssich
07 =7} sojuiel
OA7|H F4o] 53t
(ULTEM ¢ §5)
07 LE0F E¥9|

e efols EAAE
0337 714 Edle]

079 7}e}

&l 0l=52| Fx}Hix|

z=
AxYels) SeprEle 29 A5,
A7) 4A, OA7l7), #87), 7FAE 5

A, odx% Az ZAE Zo
S75E Fokdl AHEY gt
WA Sehry A2 ool
4ol AUHE 343 i92 Ao
AE AL AN A 75
el Wb Y ERE AlFol) Hre
9 27}, AAAAY B3} o]
ke AL M Az el 24

ME S8

Azolt AAHA & W E4H4717h
Z7kstaL ek

A8 FepieE Felf o
Zefagel g Add=
WK, 7, eIl BRA,
ety 5o B¢ A Fehe
ABoleh, IAE AAe] TAUY AL
A4 AR} Eeprele ¢}

2L 7158 71 EA 2A] gk

wE o 953 A, 4 53 2
$712 A2 7)154S Folsl] A|5e
A#a Yoha glek.

e

MAtExlE of=2 73 SoliME HHE 51T, olof w2t citsh TXIIXIE AlZo| Y=o Alzs|T Qict,
ET TRXIE SSAZ0| Aol FFaIAD YOI AR HARIX| AES oln| JHL=UAL HLFoll Ack
3| o] ZkREME A28 TARIK| AE2 Y3AEE oo TAE 2 AZE M| HEst ZHATHY| i FRsict a0
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(Z 6) Polyethylene?| W&2| 24 H|@(Sources:
Exxon/Plastic World)
Resin LLDPE LDPE | HDPE
Medium(blown) | Low High
Haze
Very low (cast)
Tensile strength | Medium Low High
Elongation Very high Medium | High
Tear resistance Low-High Medium | Low
Impact strength
Room Temp | High High High
Low Temp High High High
Puncture resistance| Very high Low Medium

Source: Plastics World: Exxon Dara
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(% 5) LLDPE Blown Z&¢] 7|7|XA (Source : Union Carbide)

o High Pressure LDPE
LLDPE
Melt Index (Gm/10min) 1.0 2.0 2.0 2.0 0.2 0.1
Density (Gm/Cm?) .920 1920 923 918 923 1923
Dart Drop (Gms) 145 90 90 112 185 200
Puncture Energy (in-lbs./mil) 15.3 14.6 7 6 4.5 4.0
Elmendorf Tear (gm/mil) MD 120 99 260 160 90 50
TD 340 245 160 110 100 100
Tensile Strength (psi) MD 5880 4970 2700 2900 2800 3050
TD 4660 3770 2400 2700 3000 3000
Tensile Elongation (%) MD 620 690 350 300 300 370
TD 760 738 500 500 500 540
Tensile Impact Strength (ft.-lbs./in®) MD 1241 858 440 440 480 490
TD 674 433 650 650 1030 1100
Secant Modulus (psi) MD 34000 30600 24600 21200 23000 25200
TD 37500 37000 27000 25700 26000 28000
Conditions: 1.5 mil gauge; 2:1 BUR.
Ref.: Film Extrusion of Low Pressure LDPE by W.A. Fraser, L.S. Scorola & M. Concha Polyolefin Div. -UC Corp.

(E 7) LLDPE Filme| 8%

LLDPE Blends

Market Product Mix Penetration (date)
Mef|7| EX| Coextruded Film LDPE/LLDPE/ LLDPE/LDPE (70/30 by 1984)
LDPE
| LLDPE/LLDPE Blends
LDPE
Millinery Bags LDPE LDPE (>70% in 1984)
HDPE LDPE (~20% in 1984)
LLDPE HDPE (10% in 1984)
Blends
Of xf{ &4 Kraft Paper Kraft Paper (93% to 96% in 1985)
HMW-HDPE HDPE (HMW) (3% in 1985-1986)
LDPE LDPE (1 to 2% in 1985)
LLDPE Blends with LDPE & HDPE | LLDPE (1 to 2% in 1985)
sSHE8 Y LDPE LDPE (25% by 1984-1985)
LDPE/EAA LLDPE (70-75% by 1984-1985)

LDPE/EVA (Copol.)
LDPE/LLDPE (Coext.)
LDPE — LLDPE (Blends)

SESAES Y Coextruded EVA /LDPE LLDPE — 50% in 1984
LLDPE Blends & Coextruded Films LDPE — 50% in 1984
LLDPE
DI LDPE LLDPE (40-50% by 1985)
LLDPE Based on cost, clarity and ability to
run on bagging equipment
Z4{ed (Heavy Wall Bags) LDPE (Industrial application)
HDPE (HMW) LDPE/LLDPE 50-65% in 1985
LLDPE HMW-HDPE — ?
Coextruded LLDPE/LDPE
C}E8 (Multiwall) 2foj LDPE
LLDPE LLDPE — 50-60% in 1986
HDPE
2E2x| LDPE

LLDPE — 50% in 1986

20| Tl Edjo| B

LDPE/EVA
LDPE/EVA
LLDPE BLends

50/50 LDPE & LLDPE

Source:

Plastics World Dec. 1981, June 1982, pg. 69-72;

and Modern Plastics Dec. 1981, Jan. 1982.
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Overseas Packaging Related Exhibitions /January—June 1990

ELENEX AUSTRALIA-The 2nd Australian International Electrical
and Electronic Industries Exhibition
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Phone : 03-350 -5666
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Ausstellungszentrum

2AER|0} (Austria)

Y4 3/21-3/25 |d|el Wiener Messen und Congress Ges mbH
FRUHJAHRSMESSE -Agricultural Show of Lower Austria Messegeldnde Phone : 0222-931524-0

B 25 2| ZTX7| XK el2ts 4 Axga23 Contact Fachmessen Salzburg

VFL Ausstellungszentrum Phone : 0662-375510

Axbi2 g ZoAE| diats) 4 Axd=23 Contact Fachmessen Salzburg

Phone : 0662-375510

Y, X233 Y XS Y3t | 2 s
VFL:International Trade Fair for Packaging, Materials Handling &
Storage

5/16-5/19

=]
b=

Contact Fachmessen Salzburg
Phone : 0662-375510

H}2|2! (Bahrain)

Moz ZSAE Y M| viEts|
MEFEX 90-The 6th Middle East Food & Equipment Show & Salon
Culinaire : Incorporating Food Processing & Packaging

2/10-2/14

ojfo}
Exhibiton Centre Bahrain

Arabian Exhibition Management WLL
Phone : 0973-250033

87|0j| (Belgium)

=4 & A3
International Week of Agriculture

2/11-2/18

22

Parc des Exposition de Bruxelles

UGEXPO AS.B.L
Phone : 02-736 99 07

Int'l Food Processmg and Packaging Exhibition China

International Exhibition
Centre

HE AIZ s 2 3 Salon Chobisco Versubel
SALON CHOBISCO-Versubel/Delicacies Trade Fair Exhibition Centre Flanders Expo | Phone :02-5110030
78 AN R st 3/31-4/5 | F3A CEMA asb.
EUROBEEF 90-European Professional Fair for the Meat Industry, Parc des Exposition de Bruxelles | Phone: 02-217 31 02
Manual Trade
HelM 2| AIE uiets| 4 FHE ICC-Floraliapaleis
AGRO-ALIMEINT/Int'| Food Trade Fair Parc des Expositions de Phone : 091-224022
Bruxelles
H2IM AME) |2 ul2ts| 4/24-4/28 | F2|4 Foire International de Bruxelles a.s.b.l
EURO TECH Parc des Expositions de Phone : 02-4784860
Bruxelles
He|M N2 ZIAE| AIIK 4/24-4/28 | F3|A Foire International de Bruxelles a.s.b.!
EXPOTECH Parc des Expositions de Phone : 02-4784860
Bruxelles
SE3 '90-Z2Y 5/9-513 |F&4 Foire International de Bruxelles a.s.b.|
Eurotech '90-Propack Parc des Expositions de Phone : 02-4784860
Bruxelles
Fjict (Canade)
ZE2|Z AMd|A MY siats| 211-214 | 2E2|g8 Hotel & Restaurant Suppliers Association, Inc
Salon Rendez-Vous/Hospitality Industry Trade Show Place Bonaventure Phone : 514-3345161
&3 (China)
3 TN SYUSL S8 4347 #|0|Z EJ.
AGRO EXPO CHINA 90-China's National Agricultural, Agribusiness and National Agricultural Phone : 03-584-1548
Agro-Technology Exhibition and Conference Exhibition Center
AIM| 2| AIZ7p2 9 TA gi2ts| 4 I Glahe International Group GmbH

Phone : 0221-624300
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Printing Indonesia-The 4th International Printing Machinery and
Materials Exhibition

Jakarta Fair Grounds

A A 1% iz % 3
3 I AZES, R Y olMH 513-517 |&x2 Tradeshow Consultant International Ltd
China International Food Processing, Packaging and Printing Exhibition Telex : 49690
H33| =5 2¥7|=-717|H 517-522 | Asio] (F)ILT.P
DIE & MOULD CHINA '90-The 3rd International Exhibition on Die & Shanghai Exhibition Centre Phone : 06-222-4919
Mould Technology and Equipment
I A E, 1Y, MBS, EX, UE, AR AEA 612-6 19 | A A International
Consumtech China '90-International Trade Fair for Textile & Leather, Tianjin World Economy Trade
Food Processing & Packaging, Building & Interior Design & Exhibition Centre
io}3 (Denmark)
T5Y oA diats| 3/22-3'25 | &< A/S Herning Hallen
TRANSPORT '90-Trade Fair For the Transport Trade Messecenter Herning Phone: + 45 97 12 60 00
= 327171" 4'24-4 28 | Z2f|H2|Alo} Danske Fagmesser
METAL 90-International Machine Tool Exhibition Dr. Margrethe Hallen Phone: +45 33 14 00 10
HE2E (Finland)
e e 6668 |Chiz Tampere Trade Fairs Ltd
ENTEC 90-Environmental Technology Trade Fair Pirkka-hall Phone :+358 31-131 110
Z2A (France)
Lol 2eh-22 9 ZXT|XIRY ezt 2 o] Parc des Expositions
MACONEM Parc des Expositions Phone : 66, 84, 93, 39
Har IN YSAE uls| 3 gag Foire Internationale de Bordeaux
INTERGLACES/Int'l Ice and Ice Cream Production Exhibition Parc des Expositions
SE71™ 5 =] SEPIC
Salon de la Machine-Qutil, Assemblage, Equipment Mécanique Parc des Expositions de la Phone: (1)40,39,15,15
Porte de Versailles
2| IN| E2Ag Y DFAY Hiatg) 611-6 16 | m}2| Comité des Expositions
Paris-Nord/Ville-Pinte Phone:(01) 49, 09, 06,00
=2 (Germany)
HIE2 XA afats| 12624 |[dg2l AMK Berlin Ausstellungs-Messe-kongress
International Green Week Berlin 1990-Exhibition for the Food Industry, Messegelande GmbH
Agriculture and Horticulture Phone : 030-30 38-2203
=A| Q14 & B0| H2s| 427-510 | fdzax= NOWEA
DRUPA-International Fair Printing and Paper Diisseldorfer Messegeldnde Phone : 03-593-1642
H|122] ZH EZZ7|A, XIxH, M2 |H He st 67613 |FMdzax NOWEA
Interpack 90-12th International Fair for Packaging Machinery, Diisseldorfer Messegeldnde Phone : 03-593-1642
Packaging Materials and Confectionery Machinery
H183| =H| AFAY giatg 69612 |RFEEJIZE Stuttgarter Messe-und Kongressgesellschaft
IKOFA 90-18th International Trade Fair for the Food Industry, Stuttgart Messegelande mbH
Specialities, Shopfitting and Equipment Phone : 0711-2589-0
33| Z2|AE 7542 6 FRERE P.E. Schall GmbH
3rd KUFA-Trade Fair for Plastics Processing Westfalenhallen Phone:07025-20 61-65
Z32 (Hong kong)
ofAlot =H| Z2iAg Bl2ts| 2 £z Cahners Exposition Group
INTERPLAS ASIA/Int'l Plastics Exhibition Asia Hong kong Convention and Phone : 5-465466
Exhibition Centre
M73| MAREE 2AH-AlE7|7|- 7| A 44-47 =3 Business & Industrial Trade Fairs Ltd
EIE '90-The 7th Electronics Industry, Testing Equipment & Instrument Hong kong Exhibition Centre Phone : 5-756333
Exhibition
M SEMZV |- HE - HE- TR |A|- 2oz 7| ™ 6861 |22 Business & Industrial Trade Fairs Ltd
BEVTECH ASIA '90 Hong kong Conventional & Phone:5-756333
Exhibition Centre
H2s| =N E2lAg Al SHH 622625 | £2 Business & Industrial Trade Fairs Ltd
ASIAN INDUSTRIAL EXPO '90 Hong kong Convention & Phone : 5-756333
Exhibition Centre
Has| ZH| ZE-QI4H7|A- K2 H 6'22-6/25 | 22 Business & Industrial Trade Fairs Ltd
PACK-PRINT ASIA '90-The 4th International Packaging & Printing Hong kong Convention & Phone : 5-756333
Machinery & Materials Exhibition for Asia Exhibition Centre
oIz (India)
=H| AlZ g2t 12025 |w&e Trade Fair Authority of India
AHARA 90-International Food Expo B
=M ZHA 129-24 |w2el Trade Fair Authority of India
INDIAPACK
E2t2EClot 90 ‘ - 31-37 | 2l=del The Plastics and Rubber Institute
PLASTINDIA '90-International Exhibition Phone : 01-245 9555
oI 1i|A|0} (Indonesia)
Hlas| ZH| Q147 || XixHE 3'20-3 24 | A7t2E (FEMS

Phone : 03-350-5666
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0}22H= (Ireland)
ofdzHe I AZ-Z8H 4/17-4/19 | F=2 Industrial & Trade Exhibitions Ltd
IFEX-Ireland’s International Food and Drink Exhibition RDS Simmonscourt Phone : 0232-230425
O[ef2] (italy)
2lo|y IH YItE ¥ Nz w2 1 2lol Ente Autonomo Fiera di Rimini
SIGEP/Int'l Ice Cream Production and Confectionery Exhibition Quartiere Fierisitico Phone : 0541-782000
Hicot 25 AE o S8 g2 3/3-3/8 ||t Fiera International di Genova
BIBE-INTERFOOD Fiera di Genovia Phone :010-53911
Fal AE o A4 g2ty 3/ a2l Torino Esposizioni
ALOM/National Food and Shop Equipment Exhibition Torino Esposizioni Phone : 011-6569
H2L 25| AZ U 7|E drtg] 4 2Lt Ente Autonomo Fiere di Verono
FAIAL/ALITEC Fiere di Verona Phone : 045-588111
LHE2| AZI1E U AR Yl 4 Mostra d'oltremare
Mediter-Pack Phone : 614922
oo} 2| AIE sl2ts| 5/ o} Ente Autonmo Fiere di Parma
Cibus/Int'| Food Trade Fair Fairgrounds
EZWA L 2N 5/23-5/26 | 824 SENAF
PACKAGING : Packaging Machinery & Material Exhibition Telex: 33 4647
2= (Japan)
S 2| A uits)| 3/13-3/17 |38 Japan Management Association
FOODEX JAPAN/Int'l Food Exhibition Nihon Convention Center Phone : 03-4340093
Makuhari
x|} 7|H Y "2 gtzts| ) 4'4-47 x|} International Communications Inc
CMM JAPAN/The Converting Machinery/Materials Exhibition and Nippon Convention Center Phone : 03-2727981
Conference
LiToF 28| ZA|XIRY ei2ts)| 4/12-4/16 | L{20} Central Japan Packaging & Machinery Builder
CHUBUPACK International Exhibition Hall Association
Phone : 052-4523/62
S 2| A |AE vzt 5 =3 Japan Food Machinery Manufacturers Assen
Int'l Food Machinery Exhibition Tokyo Int'l Trade Fair Grounds, | Zenkoku Tabacco Center
Harumi Phone :03-4336558
$k= (Korea)
M ZH AlZ7 &M 4/24-4/26 | M2 KOTRA-Korea Trade Promotion Corporation
Seoul Food '90-Seoul International Food Technology Exhibition Korea Exhibition Centre Phone : 02-551-4412
=2 2H| QIA7)7| Y Mu|A 4 ME HANKOOK ILBO
KIPES: Korea International Printing Machinery and Equipment Show Phone :02-732-4151
TN SHAEUX|-AIF-AE|7|H 5/15-519 | M2 KEPA-Korea Environmental Preservation
INPOCO-International Exhibition for Environmental Pollution Control, Korea Exhibition Centre Association
Measuring and Test Equipment Phone:02-753-7640
ZJ0]E (Kuwait)
FY0|E SLE Y AF B2t 3/7-3/16 | Z<olE Kuwait International Fair Co.,
Kuwait Agriculture and Food Exhibition Exhibition Centre Phone :53 87100
ata|o|x|0} (Malaysia)
kS, BH, QIAE st M7|71N 4/19-4/22 | 2YRIEF2 H-IMS
MEX: International Exhibition on Industrial Machinery for Processing, Telex:37 044
Packaging & Printing
H|az| Lefo|x|ot ZH| SYUUMT|E-7|A-7171H 6/26-6/30 | FYEEF2 (FIEMA
ITM 90-Industry Trade Fair Malaysia-The 4th Malaysiain Phone : 03-350-5666
H|25| Zayo|x|ot =X DR Z2AE J|AH X 2N 6/26-6/30 | FY2EFE (FEM.A
The 2nd Malaysian International Rubber & Plastics Machinery & Phone : 03-350-5666
Materials Exhibition
H|23| Yezflo|x|ot ZH| QI4f- EE7|7|- XIRHH 6/26-6/30 | FYLRtEFE (F)EM.A
Printing & Packaging 90 Phone : 03-350-5666
H|Z2t= (Netherlands)
=M s 7|AA 1/2241/27 | 22H 2 RAI
Landbouw RAI 90-International Agricultural Machinery Show RAI Exhibition and Congress Phone: 020-549 12 12
Centre
2| AIEXN 5/13-5/17 | FE{SIE Koninklijke Netherland se Jaarbeurs
Raka '90-International Food Exhibition Jaarbeurscomplex Phone : 030-955911
FEHUE (New Zealand)
A AXRY 220 NEX 2/ I The Exhibition & Conference Co., Ltd.
Materials Handling, Storage, Distribution and Transport Exhibition Showgrounds Phone : 09-795-479
Fox| 90 5/15-5/22 | LU= Hospitality Service Ltd
FOODZEAL 90 Ellersile Racecourse, Aotea Phone : 09-399-219
Centre
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=22|0] (Norway)
£2 25, NE, ZEI|XA uiats| 1/9-1/13 | 282 Norges Varemesse
TRANSPORT/Transport, Storage and Packaging Exhibition Sjolyst Exhibition Center Phone :02-438080
2| (Philipin)
H|73| Y- F4 u2ts] 5/27-6/4 | oKzt Philippine International Corporation
AALP-7th Agri-Aqua, Livestock and Poultry Fair Philcite Phone : 832-0304
Z252 (Portugal)
SfoIH|E-HH- ZZ7|7|H 3/15-3/18 | #2% Association Industrial Portuense
ENOTECNICA '90-Exhibition for Oenological, Wine Production, Bottling Exponor Phone : 672257
and Packaging Equipment
135 2H AZH 4/4-4/8 |H2% Association Industrial Portuense
ALIMENTACAO '90-13th International Food Exhibition Exponor Phone : 672257
A7}Z 2 (Singapore)
M AZHE-AIEN L 39 2/12-2/14 | AtE= Expoconsult b.v.(Netherlands)
FIA-Food Ingredients Asia Westin Stanford & Westin Plaza | Phone : 03465-73777
H75| SotAlot B AE ! SHH 4/3-4/6 | AtE= (F)EM.S
Food & Hotel Asia 90 Westin Stanford & Westin Plaza | Phone :03-350-5666
AH|2! (Spain)
X33 MA ZElold 32| 1/56-1/11 Az} Palacio de Congress de Barcelona
3rd World Container Congress Palacio de Congresos de Phone: (93)423 31 01
Barcelona
si2A2L IH| AlZMY ulats| 3 g2 42t PROSEMA
TECNOALIMENTARIA/Int'l Food Industry Fair Feria de Barcelona Phone : 093-3017286
=H S7|Al etats| 3/30-4/5 | Xj2tnxt Feria de Zaragoza
FIMA-International Agricultural Machinery Fair Feria de Zaragoza Phone:(976)31 32 11
295l (Sweden)
M| AE77| 2 w23 4/24-4/27 | ASEE Stockholmmessan
IM Electronics-International Trade Fair for Measuring Instrument, Stockholmmessan Phone: +46 8 749 41 00
Testing and Components
AQA (Switzerland)
H183 IH wH-A7|E M 3/30-4/'8 |X|FLIZ PROMEX S.A.
18th International Exhibition of Inventions and New Techniques of PALEXPO Phone: 022-736 59 49
Geneva
cHat (Taiwan)
Efo|jo] x| AZ3eiL 3/12-3/16 | Efo]e|o| CETRA Exhibition Department
Taipei International Food Industry Show Taipei World Trade Centre Phone : 03-407-9711
Efolwfo| = SY7|AIL 4/6-4/12 | Elol#|o| CETRA Exhibition Department
Taipei International Industrial Machinery Show Taipei World Trade Centre Phone: 03-407-9711
ef=2 (Thailand)
M3 e 28| 7S EZET =7 | AN 5/17-5/20 | 43 IMS Exhibitions & Conferences (S) Pte Ltd.
MEX PACK 90-The Ist Thailand International Processing and (Singapore)
Packaging Technology and Machinery Exhibition Phone : 7343488
=M AE7HS ¥ ZEIIA 5/24-5/27 |43 IMS Exhibitions & Conferences (S) Pte Ltd.
FOODPACK :International Exhibition on Food Processing & (Singapore)
Packaging Machinery Phone : 7343488
E{0{7| (Turkey)
H|38| O|AEHE 2| TRH 2/7-211 | O|AEIE Overseas Exhibition Services Ltd.
Pro-Pak Turkey 90 Exhibition Centre Phone : 01-4861951
B3 (UK)
2 AIEN 2/20-2/22 | Hd (FIEM.S
The London Food Exhibition Wembley Conference Centre Phone : 03-350-5666 |
ATEME K63 IH AE-SB MAM 3/27-3/29 | FetAR SITE-Scottish Industrial and Trade Exhibition
Foodfair 90-Scotland's 6th International Exhibition for the Food & Scottish Exhibition & Conference | Ltd.
Drink Industry Centre Phone : 01-487-5831
=M ME2FF- 280l ¥ ZHH 4345 SZAH0|E Trinity Trade Exhibition
SOLIDEX: International Exhibition on Materials Handling, Conveying, Telex:881 3047 Trinity G
Packaging
olYM= H2s| =4 AE-SEH 4/22-4/24 | CHEY SITE-Scottish Industrial and Trade ExhibitionLtd
IFEX 90-Ireland’s 2nd International Food & Drink Exhibition Phone:01-487 5831
A= MEME-EVIEN 6/5-6'7 |HYA Expoconsult b.v.(Netherlands)
FIEB-Food Ingredients Exhibition Britain With Technical Sessions National Exhibition Centre Phone : 03465-73777
on Foodingredients and Additives |
oj=2 (US.A.)
AlZtD BatAg Y3 3/13-3'15 | AlPI2 Edgell Expositions
Plastics Fair Chicago O'Hare Exposition Center Phone: 203-85 30400
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oftsie TAL ZF 7|XIxY uits 3 of-tsi Cahners Exposition Group

NEPCON WEST/National Electronic Packaging and Production Exposition Conventlon Centre Phone : 312-2999311

0|S% ZET|RIRY 2t |4 3-4/5 |F=2 Cahners Exposition Group

EASTPACK/The Eastern Packaging Exposition and Conference Jacob K Javits Convention Phone : 9640000

Center

BAH Mz} 23 dials| 6/12-6/14 | 2AH Cahner Expositian Group

NEPCON EAST/National Electronic Packaging and Production World Trade Centre & Bayside | Phone: 2999311

Exhibition ] Exposition Center 4‘
AE ulgls 6/17-6/20 | of-tsiel Institute of Food Technologists (IFT)

FOOD EXPO }
28 (U.S.SR) [
7|0l = IH| AlZ4k Blats| |5 Flofl= Messe-und Ausstellungsgesell-Shaft Ost- E
Mjassomolmastic Fairgrounds Handel Consulting mbH \

] Phone : 040-4603001 _

| §1 (Yugoslavia)

Aaee A =7 eh2ts| 3/19-3/23 | X132 Zagrebacki Velasajam

MODERNPAK!/Int'| Packaging Fair Fairgrounds Phone : 041-511666

Xjaee x| Z2iAg 9 DT uis) 3/20-3/23 | X}z Zagrebacki Velasajam

PLASTEX/Int'l Plastics and Rubber Fair Fairgrounds Phone : 041-511666

I Z2jAg Y 1T u2tg 6/11-6/16 | Xt23{E Zagrebacki Velasajam

PLASTEX: International Plastics Phone : 041-511666

and Rubber Fair
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