CN 118201771 A

(19) R &R =G

‘D (12) X B Z F|ERIE

(10) EHIFA% S CN 118201771 A
(43) EBiE N F H 2024. 06. 14

(21) BBIEE 202280073800.9 (74) EFRRIBAN Iz BB AR =AU
(22) EBiEH 2022.11.09 HIRAF] 11280
) \ LRRIBIT 54T

(30) L FciN g i

63/278749 2021.11.12 US (51) Int.CI.

. - B32B 7,10 (2006.01)

(85) PCTBITEEIHﬁ)\%BII EXE' B32B 7/12 (200601)

2024.05.06 B32B 27,08 (2006.01)
(86) PCT[E FrER 15 AU HR 1B B HE B32B 27/16 (2006.01)

PCT/US2022,/079549 2022.11.09 B32B 27,20 (2006.01)

B32B 27/32 (2006.01)
C08J 5/18(2006.01)

(87) PCTEBRERIFEAY A T B HE
W02023/086825 EN 2023.05.19

7N BIBEA FRIIREAATIR IR A
otk SCPEE AR

(720 %PBAN J - L

BRI ESR 5200 BEWI45170

(54) X FR& R

o I BB A2 [7) 5 O A i
(57) HHE

—FEAE DR, R ZEEES
WS B ER M, 2R B EROEHA N
0.8g/10min%5.0g/10minfRlE KIS (1,) ;°h
0.950g/ccZE0.965g/cclEE s N10E 20125
B (Mw/Mn) 5 PA K 4500,000g/mol 51,000,
000g/mol )43 T-&t Mz) o AZIRIEBUHE 1158 O )

it



CN 118201771 A W F ZE Kk B 1/2 i

L. —Fhatg 5D — AR, ik 2D — N E a1

ZIEER TR I TR 2 E S R IR

40.8g/10min 5. 0g/10minfs 5% (1,)

“50.950g/cc%0.965g/ et &

N10ZE201 2555 HUE (Mw/Mn) 5 LK

“&500,000g/mol %1,000,000g/mol )45 (Mz) ,

L AR S B AE 1) 2R I

2 ARPEBCR ER IR I, Hh prik 2 = 3 B R O B35 1. 0g/10min %3 . 0g/
10minfF R ARTEER (T) -

3 ARIEAUR R 1k 2 rP AT — T AT iR (PR, e ir o 20 e iy 2 P 2 O I B35 090, 955/
ccZ0.960g/ccll) =T,

4 ARIEECR ER 1 2 3PP AT — BTk O, Hrh ik 220 = B 2R I B 5 10 52 1511
25 BUE (Mw/Mn)

5 ARPEAUH ZR 1 AT — DTk (R, Horb ir iR 22008 = %5 B 2R O M .75 550,
000g/mol1 £900,000g/mol )47 =Mz .

6 ARPEACK R 1 =5 R — W AT R IR, Horh ik 2l s R CIR 5 5. 0%
15. 0P At b (T,,/1,) -

TARPEAH ZOR T 6 T — Tk I, Hh ik Z e s & R O b 110,
000g/mol £135,000g/mol )47 F=Mw.

8 ARIEAUH R 1T T AT — T TR (PR, b TR 2ol i 3 P 2 I B2 099, 0008/
mol % 10,000g/mo 1143 #Mn.

9. —MOBE M) 2 S, F 4

WO ZIEREEROGHIGE, ik 2 g% B R OGS

40.8g/10min 5. 0g/10minfs 5% (1,)

“50.950g/cc%0.965g/ et &

N10ZE 201 245 HUE (Mw/Mn) 5 LK

“&500,000g/mol % 1,000,000g/mol )45 (Mz) ;

MRS ERSE— EsE—E s LA

(VAR 3118 Y =t 3 A 11 e 9 =

10 ARAEAUR) ZR ORIk AU E 7] 2 2 IR, ik 58 — = TR 28 — =i 20—
MU ZIESBER O, TR 2 S BEROIGEE:

40.8g/10min 5. 0g/10minfs 5% (1,) 5

“50.950g/cc%E0.965g/ et &

1022011 2553 BUEE (Mw/Mn) 5 LK

“&500,000g/mol %1,000,000g/mol [f)45—H (Mz) »

11 ARPEACR ER 95k 10 AT — I B iR FOBUHE AE 17 22 JR I, FCFR ATk 28— = AT R 5
JE & FABR AR R o

12 ARPEACR) ZR 2 1 L HT— Tl (B e 7] 22 2 A, Her

Frik 56— E 10 S8 — M2 T Bk s 2 ATk S5 —_E , 5 Bk 28 — = S8 — iz 1-Fr
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WONE IR 25 A L,

C =l VAl IR S =S ) Al S S

SEVUEN TR S —E 8 .

13 ARPEAH SR F 1 2F A — T AT iR BRI E 7] 22 2 5L, A iR Z R A 52 % =
70% % FE o

14 ARSEAUR 225K 92 1 3HUE— B AT R (R BURIE 17 25 2, L rh ik 25 2 IR EMD (7]
JiaD) _EALE 500MPa % 2500MPaf) 1 % F] 2kt

15—l , HAREAR AR 22K 1 2 8 T — T ofr ik (R IR sl AR FASUR 225K 9 % 14 AT
e lENED= 8
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SEIERYE AR Yaci

[0001]  HI5CEL R HIERIAE X 5] H
[0002]  AHIGEER 20214511 F 12 HBEA2FH H AR WIS E 17) 28 0 s (HIGH
STIFFNESS BIAXIALLY ORIENTED POLYETHYLENE FILMS)” 25 Hii% /e 41263/278, T49(1

PR FIESEAL, 122 HE i N B AS T AT AR A TT

AR S
[0003] KA TFI ST 26— KOS E 171 98 L) (BOPE) i, - HLBE BRI K HAT =
I [ BOPESE .

EREA

[0004] 7737 I A5 B A0 )2 e P S B e (o TIBOPE S A A 1) - B0 BE iy [ o R — 28 ]

PRI IBOPER LR (L T e e itk LA S e, (B2 wmmrmm&@mﬂzh%

*mﬁﬁm@%%@FMﬁ£MW%@lmiﬁMﬂBMEiT RW Pk P LB
N B EE A rp UL se v BB 28 B/ WIS, R I SR AR At o il L O s B R O

(HDPE) R 7K~

[0005]  [AIL, 5AATE S AT IR FAT S W EE AT R G 10 m) 0 T VERIBOPE 2 i o

b I ES

[0006] 5 N A Hr ik [FJHDPEFR BOPE R ) S Jith 5 51 o 42 i H A e (1 W R e hn 112k

&l LIBOPEJIE i & | X 2o 2

[0007] {12 7ﬁﬁ$ﬁ%@& MafEE b NENR, 20— N EaS 2R
RO 22 R O E :80.8g/10min %5 . 0g/10min A RFEE (1,) 5 0

0 950g/cc%0. 965g/ccaﬁifgz,yj1oj:2057é§/\#ﬁf‘(Mw/Mn);sz£ﬁ55oo,000g/m01§§1,

000,000g/mo 1 FJ 53—t (Mz) , HFR IR A BURIE 1) 58 LI i

[0008] 15 — 5 i, AN A BHID K an e Eﬁﬁﬁmﬁ Hh 2l m % R OIGH S

1.0g/10min%3.0g/10minf A 557 (1

[0009]  ZF =y I CuihWIsE— &M*EE¢E TR IR, Horh Z 0 w3 B R Oy

70.955g/cc%0.960g/cclt) 255,

[0010]  ZEPUT5 I ARG AN el — 2 58 =5 A T — T FrR L, R 2 s B e R OG5

ML0ZE 151253 HUE (Mw/Mn)

[oot1]  ZE A5 THIUFG W28 — 2 S8 DU 5 T Hh AR — AT AR, i 201 = B SR I B

“550,000g/mo1 Z900,000g/mol[1)5 Mz o

[0012] B S5 UG A28 — 2 58 17 T AR — T pr s AR, Horh 201 = SR I B

N5 0Z15. O AAEELL (T,,/1,) -

[0013] SR U5 THIUIG UIZE— 2 258 /S5 T HAE— T pr s AR, Horh 201 8 SR I B

“;110,000g/mol & 135,000g/mo 1[4+ EMw .
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[0014] 25\ 5 It fE dnes— 2 55 Ly AT —W R e, Hh 2 g s R OIS
“49,000g/mol & 10,000g/mo 11143 FMn o

[0015]  ZEJUJy ARG —FhZ R, 122 B G . B8 ZIER B R OGN0, % 2%
R O 0L N0 8g/10min 5 . 0g/10mi nflRAAFEEL (1,) 5 40.950g/cc 50.965g/
celIBE T s 10 2011 22 HE (Mw/Mn) ;LA K H500,000g/mol Z1,000,000g/mol )45
Mz) s (7 T EI S — IR SR — = DL T E R 88 A F I EE =

[0016]  ZE-T- Iy AR LT TR Z B, R —EME B s b — s
ZIEREERON , 22 R ER OG5 80.8g/10min % 5. 0g/10minfF 1A A+EEL
(I,) 5740.950g/cc%0.965g/cclf#)E ; 102 20119253 BUE (Mw/Mn) 5 LA K H500,000g/
mol%1,000,000g/mol )43 (Mz) -

[0017]  SE-+— 5 RS Lk BTy T —BIATR I 2 20, b s — Mg =
ST HHARIFIAT R o

[0018]  ZF-+ i EE LR By T — TR [ 2 20, b 25— = —
(U ivAS O =313 = S 1 5 o Iy ==t 5 £ 1 VA TN =3 S = 1 S 3 = (VA - ey =1 )
M E I E PR TR RN A

[0019]  ZE-F =5 M EIENE LR+ =y —Trh 2 20, Hrh 2 2R S
2% ZET0% M E )T,

[0020]  ZE DUy HEFE A LR+ = PR —T iR 2 2K, i 2 Z I AEMD
G751 A4S l500MPa % 2500MPall 1 % E 2 .

[0021]  ZF—+ F 5 A48 — P 0 A /NSl B /NS AU S e — 228 Uy T
TR IR e a0 55 L2 55 DU T A E— T AT [ 2 =

[0022]  XSERIH B S 7 5 S R HbAR UL R BRIt ZURIB R

BRsiEa =R

[0023]  BAF B AR F A IO ELR S0 5 56 SR, AR AT DLRAASIEE R 92 b H AR
A AR R BIR Ah)FA2  F BT T 3R 1 50 i 5 56 o AL S 3, PR B8 512 ity 58 DA AR AR A
FHFERE, HAR R ARSI BN 15855018 8 S BUMTE .

[0024] EX

[0025]  ORGE “RAW & FR i A R OCie @ AR R 28 BLA AR 25 28) B4k il 25 11 58
G A R, 8 HIARVE SR & Wi sl i TR A — A (g A il 28 T R S i
KA “YZW LA AR R P Bk 5 2 AN]SR i 28 T SR S i “SEER W™ o A SCRIT T
RIE“H R R te 2 DI RIAS R R R AR A i il 2 R S W IR b, B HIRTE 6.
R R, A IR R I AR 2 O R S, an—e R .

[0026]  “TE M Bk “Be T O IR G MR E S K T-50 B /R % AT AE A L BRI H
TCIREGY . XUFER M T sk R Wy GEARTITAE 1 AP al BE 2 RS BRI FR ) o
ARG LRI SR SR TR WIE U S % R £ M (LDPE) 5 2R AR S 58 £ 05 (LLDPE) ;
RS 5 M5 (ULDPE) 5 ARAIG 8 5 28 ()i (VLDPE) 5 PR AR 52 <3 (MDPE) 5 Il B R &
1% (HDPE)

[0027]  RiE “LDPE” W i MRoN “mi e OB G0 ok B X R M e SCHEIRR G
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WIAE e e 2 B IR IO g W (e 1714, 500ps 1 (100MPa) [ /3 e 8 1 2 5 1 & A
s S ) Hr sl e ¥ R ek R & (S WAIIUS 4,599,392, HLAS| T I A
) o LDPER IR H HA 150, 916g/cm#20. 935g/ emyi B N [ 2

[0028]  RiF “LLDPE” E4% il S5 1 - 4135 (Ziegler-Natta) fiE(L A A& HOMIE, DA
Nl TR AR AR AR T 0% 8 J@ A A 7 PR “m-LLDPE”) FNBR ) Lrf
F TR A 90 1 £ O I s AR FH S T SR AN 1AL Uil 2 (AR S - LLDPE B 4R £ Mk L 3
A VAR ISR O 2R Y 5 W) . SLDPEAHLL , LLDPE AR R DI KA S AL H.
B FEAR PRV CIER G, e EE % )5, 272,236 5EE % F5, 278,272 . S5 E 4L H5,
582,923 F15EE % 5,733, 155t — 3P S BTN O RS A S, insEE
LR 53,645,9925 FH I APEE s ZANSAU I AR EE G, aiREESEE £ R 554,076,698 5
NI T SIS T BIEE ; A1/ sk FHEY (QUS 3,914, 3425KUS 5,854, 0451 AT BLL) .
AT RAE FHAS U LRI A 26200 P SR iy il SN i 2 28 P SUM A TR E R RER Bl e
(IHATART 45 2K Al £ LLDPER I «

[0029]  AGE “MDPE” J&- 45245 H0.92640.945g/ccllEE £ M . “MDPE” 1/ & i & 5l 55 4%
Ay - AP B 0 sl 5 P B AR 9] (RO RR AR ARBIR T 805 4 AR A 7 TR S AR AR TR e
P71 il 25 o

[0030]  Rif “HDPE” LB K T-2J0.945g/cc H E £ 2J0.980g/ cc [ L4 , MR 5%
K i) - 4N (Ziegler-Natta) MM ER AR AU SR S AR (EFR AR TX0% 5 JE i
PEFRIBE ) U A AR fRE A 7D 7l o

[0031]  RiE “ULDPE” J& 4584 10.880g/cc 0. 909g/ cclt) I8 LM , FLal i FHFF 4% 1 - 401
FEAE A BRI CELR ARANPR T80 < Je e A FRURT R il LAAT AL R AR A 7D DA %
TR PR & o AR, RVE “S T NIEI RS 2R EINER S
Y, Tk B A 0 48 B 8 K150 5 i % HITITAE H PR SRR I LTI R S« X AR NG %)
BV THIE R RN PP R BN NG/ o I R BRI/ o- I i R W i 2
BN RHE ARSI Z 2RI o

[0032]  “Z R EIEHAA L T —ZETATEA N, 22450 AT AR =/ P04
HABEZANE L Z AT DA A A 7 BRI 2 280, B EBFIRAS
NI EARICI) = SR 5 M nTHEE WA /B/ Co [RIARE , B PN ZBRICLA K AN NS Z ARIDIY) 45
F¥527RMA/B/C/D o LA, BOR A CURAIEE F GEEH e E il Nz g5

[0033]  GASCHT L, “Zig” s vl B 2 DRl (2) AR s Sy s 1
R EY T A KRR A AW, 7+ BAT Gk nT DU AT AR R R A R85 o A — Rt
Jr &, ALl AR R R R RO SIS ik ik (GPC) B rh B 2= DA AR
AR E L2 o A1 T — S g 2, T DA e e s HH S B S A A AR T 25 b Db 431 (CEF)
ik B E DA AR IR 8 X 2l 21 A I NS IR A G 2 T3
AN (AN =AUk PO M) AR AIS -

[0034] PR/ LIS AN T IBOPEIR S Jit /5 28 , HHBOPEJEAD & A S Hr 23 Rk
(1) ZIEHDPE . — 2850 7y S8 Qs B 2D — M S A A T AR ) 2 I HDPEIR) = 1)
L

[0035]  ARSCHT N ARG IR IBOPE B A 2/ D— /M & ZIEHDPERY |2 , 12 2 IEHDPE AN
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0.5g/10min%10.0g/10minfRAFEEL (1) «H0.9408/cc%0.965g/ cclt) 5 o105 2011
20 HE (Mw/Mn) AN R500,000g/mol %£1,000, 000g/mol 11435 (Mz)

[0036] = E RN

[0037]  fEsiife )y ZEHh , ZIEHDPEIIS (R4 (T,) J90.8g/10min%E5.0g/10min, 1411 . 0g/
10min%5.0g/10min.1.5g/10min%E5.0g/10min.2.0g/10min% 5.0g/10min.2.5g/10min %
5.0g/10min.3.0g/10min%E5.0g/10min.3.5g/10min%E5.0g/10min.4.0g/10min%E5.0g/
10min.4.5g/10min%®5.0g/10min.0.8g/10minZ% 4.5g/10min.1.0g/10min%4.5g/10min.
1.5g/10min%E4.5g/10min.2.0g/10min%®4.5g/10min.2.5g/10min%®4.5g/10min.3.0g/
10min%4.5¢/10min.3.5g/10min%4.5¢/10min.4.0g/10min%4.5¢/10min.0.8g/10minZE
4.0g/10min.1.0g/10min%4.0g/10min.1.5¢/10min%E4.0g/10min.2.0g/10min% 4 .0g/
10min.2.5g/10min%4.0g/10min.3.0g/10min% 4.0g/10min~3.5g/10min%4.0g/10min.
0.8g/10min%E3.5g/10min.1.0g/10min%E3.5g/10min.1.5g/10min%E3.5g/10min.2.0g/
10min%®3.5g/10min.2.5g/10min%3.5g/10min.3.0g/10min% 3.5g/10min.0.8g/10min %
3.0g/10min.1.0g/10min%E3.0g/10min.1.5g/10min%E3.0g/10min.2.0g/10min%E3.0g/
10min.2.5g/10min%®3.0g/10min.0.8g/10minZ%E2.5g/10min.1.0g/10min%2.5g/10min.
1.5g/10min%E2.5g/10min.2.0g/10min%®2.5g/10min.0.8g/10min%®2.0g/10min.1.0g/
10min%E2.0g/10min.1.5g/10min%2.0g/10min.0.8g/10min%1.5¢/10min.1.0g/10minZ
1.5g/10min.=k0.8g/10min%1.0g/10min.

[0038]  fF—AukZ A5 )5 5, ZUEHDPE) % B 0. 950g/cc520.965g/ cc, Wi Al
.952g/cc % 0.965g/cc+0.955g/ccE0.965g/cc.0.958g/ccZ20.965g/cc.0.960g/cc
.965g/cc+0.962g/cc%30.965g/cc~0.950g/cc0.962g/cc.0.952g/cc30.962g/cc
.955g/cc%0.962g/cc~0.958g/cct0.962g/cc~0.960g/cc30.962g/cc0.950g/cc 2
.960g/cc+0.952g/cc%0.960g/cc-0.955g/cc®0.960g/cc.0.958g/cc%30.960g/cc
.950g/cc%0.958g/cc+0.952g/ccE0.958g/cc.0.955g/ccZE0.958g/cc.0.950g/cc
.955g/cc+0.952g/ccE0.955g/cc+0.950g/ccE0.952g/cc.

[0039] ¢ 5ijits 7 %, ZUEHDPE 2243 H5)% (Mw/Mn) 102220, 35 41117E20.127220. 135
20.14%20.15%20.16%220.17220.18%220.19%220.10%19.11%#19.12%19.13%19.14 %
19.156%219.16%219.17%219.18%19.10%18.11 £ 18.12% 18,132 18,142 18,152 18.16 %
I8 1721810217 11217.12%17.13& 1714 &2 17.15%217.16 217,102 16. 11 216, 12%
16.13%216.14%216.15%216.10%15.11 % 15,125 15,13 % 15. 142 15.10F 14. 11 £ 14.12%
14135814 10F13. 11 F 13 12F13. 10212 11 F12.510% 11,

[0040]  Yy5jits Jy g, ZUSHDPERI A SR (T,,/1,) 5.0%15.0,1416.0%15.0.7.0
%£15.0.8.0%15.0.9.0%15.0.10.0%15.0.11.0%215.0.12.0%215.0.13.0%15.0.14.0%
15.0.5.0%14.0.6.0%14.0.7.0%14.0.8.0%414.0.9.0%414.0.10.0%14.0.11.0%214.0,
12.0%14.0.13.0%214.0.5.0%13.0.6.0%213.0.7.0%13.0.8.0%13.0.9.0%213.0.10.0
%£13.0.11.0%13.0.12.0%13.0.5.0%12.0.6.0%212.0.7.0%812.0.8.0%12.0.9.0%
12.0.10.0%12.0.11.0%212.0.5.0%11.0.6.0%11.0.7.0%11.0.8.0%11.0.9.0%11.0,
10.0%211.0.5.0%810.0.6.0%210.0.7.0%210.0.8.0%10.0.9.0%210.0.5.0%9.0.6.0%
9.0.7.0%29.0.8.0£9.0.5.0%E8.0.6.0%8.0.7.0%88.0.5.087.0.6.0£7.0.5k5.0%

0
0
0
0
0
0
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6.0,

[0041] /Mol i3 S , SUEHDPERK HRSRALLL (1, /1) J6O0ZE80, #1627
80.65%80.68%80.70%80.72%280.75280 782 80.60%78.62F 78.656F 78,682 78.70%
78 728 T8.75F 78,602 75.62275.65R75.68 2 75. 702 75. 728 75.60F 72,628 72.66%F
72.68%72. 7052 72.60%270.62%270.65270.68270.60%68.62%68.65F68.60%F65.62%F
65.5560% 62,

[0042]  ¥r 526 5 5 , 22 I HDPEH I GPCI & 1) 435t (Mn) 9,000g/mol1 %£10,000g/
mol, 1 UN9,100g/mol % 10,000g/mol.9,200g/mol £10,000g/mo1.9,300g/mol #10,000g/
mol.9,400g/mol%10,000g/mol1.9,500g/mol%10,000g/mol.9,600g/mol%10,000g/mol .
9,700g/mol1%10,000g/mo1.9,800g/mol %10,000g/mol1.9,900g/mol%10,000g/mol.9,
000g/mol1%9,900g/mol1.9,100g/mol%£9,900g/mol.9,200g/mol %9,900g/mol1.9,300g/mol
%9,900g/mol1.9,400g/mol 2£9,900g/mo1.9,500g/mol%9,900g/mol.9,600g/mol £9,
900g/mol1.9,700g/mol %£9,900g/mo1.9,800g/mol %9,900g/mol.9,000g/mol %#9,800g/
mol.9,100g/mol%E9,800g/mol.9,200g/mol %#9,800g/mol.9,300g/mol%9,800g/mol.9,
400g/mol1%9,800g/mol1.9,500g/mol £9,800g/mol.9,600g/mol 29,800g/mol.9,700g/mol
%9,800g/mol1.9,000g/mol29,700g/mol1.9,100g/mol%9,700g/mol.9,200g/mol £9,
700g/mo1.9,300g/mol%£9,700g/mol.9,400g/mol £9,700g/mol.9,500g/mol 29,700g/
mol.9,600g/molZ%£9,700g/mol.9,000g/mol%#9,600g/mol.9,100g/mol%9,600g/mol.9,
200g/mol % 9,600g/mo1.9,300g/mol 29,600g/mol.9,400g/mol &9,600g/mol.9,500g/mol
%9,600g/mol1.9,000g/mol 2£9,500g/mol1.9,100g/mol%9,500g/mol.9,200g/mol £9,
500g/mol1.9,300g/mol®9,500g/mol.9,400g/mol £9,500g/mol.9,000g/molE£9,400g/
mol.9,100g/mol % 9,400g/mol1.9,200g/mol %9,400g/mol1.9,300g/mol%9,400g/mol.9,
000g/mol1%9,300g/mol1.9,100g/mol%£9,300g/mol.9,200g/mol %9,300g/mol.9,000g/mol
%49,200g/mol.9,100g/mol %9,200g/mol.5%9,000g/mol %9,100g/mol .

[0043]  fF—Auk 297 S, ZIEHDPEH L GPCIN &) 47 -1 (Mw) 25110,000g/mol
%135,000g/mol,#41112,000g/mol % 135,000g/mol115,000g/mol % 135,000g/mol. 118,
000g/mol1%135,000g/mol1.120,000g/mol % 135,000g/mol1.122,000g/mol % 135,000g/mol «
125,000g/mol %135,000g/mo1.128,000g/mol %2 135,000g/mol.130,000g/mol %135,000g/
mol.132,000g/mol %2 135,000g/mol.110,000g/mol %2 132,000g/mol.112,000g/mol 2132,
000g/mol1.115,000g/mol % 132,000g/mol.118,000g/mol %2 132,000g/mol.120,000g/mol &
132,000g/mol1.122,000g/mol £132,000g/mol.125,000g/mol &132,000g/mol.128,000g/
molZ% £ 132,000g/mol1.130,000g/mol % 132,000g/mol.110,000g/mol % 130,000g/mol.112,
000g/mol1%130,000g/mol.115,000g/mol%130,000g/mol.118,000g/mol%130,000g/mol
120,000g/mol1%130,000g/mo1.122,000g/mol % 130,000g/mol.125,000g/mol %130,000g/
mol.128,000g/mol % 130,000g/mol1.110,000g/mol %2 128,000g/mol.112,000g/mol 2128,
000g/mol1.115,000g/mol % 128,000g/mol1.118,000g/mol %2 128,000g/mol.120,000g/mol &
128,000g/mol1.122,000g/mol £128,000g/mol.125,000g/mol £128,000g/mol1.110,000g/
mol % 125,000g/mol.112,000g/mol % 125,000g/mol.115,000g/mol % 125,000g/mol.118,
000g/mol 52125,000g/mo1.120,000g/mol £2125,000g/mo1.122,000g/mol %125,000g/mo] «
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110,000g/mol %122,000g/mol1.112,000g/mol % 122,000g/mol.115,000g/mol %122,000g/
mol.118,000g/mol % 122,000g/mol.120,000g/mol %2 122,000g/mol.110,000g/mol %2120,
000g/mol1.112,000g/mol % 120,000g/mol.115,000g/mol % 120,000g/mol.118,000g/mol &
120,000g/mo1.110,000g/mol1%118,000g/mol.112,000g/mol % 118,000g/mol.115,000g/
mol %118,000g/mol.110,000g/mol £115,000g/mol.112,000g/mol & 115,000g/mol .5k
110,000g/mol1%112,000g/mol .

[0044]  fF—Auk 2907 EH, ZIEHDPEIH L GPCIN &Y 47 -1 (Mz) 25600,000g/mol
%1,300,000g/mol, i U1650,000g/mol %1,300,000g/mol.700,000g/mol %1,300,000g/
mol.750,000g/mol % 1,300,000g/mol.800,000g/mol%1,300,000g/mol.850,000g/mol %
1,300,000g/mo1.900,000g/mol % 1,300,000g/mol.950,000g/mol%1,300,000g/mol.1,
000,000g/mol%1,300,000g/mol.1,050,000g/molZ1,300,000g/mol.1,100,000g/mol %
1,300,000g/mol+1,150,000g/mol % 1,300,000g/mol1,200,000g/mol % 1,300,000g/mol -
1,250,000g/mol%1,300,000g/mol.600,000g/mol % 1,250,000g/mol.650,000g/mol %1,
250,000g/mol1.700,000g/mol % 1,250,000g/mol.750,000g/mol % 1,250,000g/mol.800,
000g/mol%1,250,000g/mol1.850,000g/mol £ 1,250,000g/mo1.900,000g/mol 21,250,
000g/mo1.950,000g/mol % 1,250,000g/mol.1,000,000g/mol % 1,250,000g/mol.1,050,
000g/mol%1,250,000g/mol.1,100,000g/mol % 1,250,000g/mol.1,150,000g/mol %1,
250,000g/mol1+1,200,000g/mol%1,250,000g/mol.600,000g/mol % 1,200,000g/mol.650,
000g/mol%1,200,000g/mol1.700,000g/mol % 1,200,000g/mol.750,000g/mol %2 1,200,
000g/mo1.800,000g/mol % 1,200,000g/mol.850,000g/mol%1,200,000g/mol1.900,000g/
mol%1,200,000g/mol1.950,000g/molZ1,200,000g/mol.1,000,000g/mol%1,200,000g/
mol.1,050,000g/mol%1,200,000g/mol.1,100,000g/mol%1,200,000g/mol.1,150,000g/
molZ%1,200,000g/mol1.600,000g/mol % 1,100,000g/mol1.650,000g/molZ1,100,000g/
mol.700,000g/mol%1,100,000g/mol.750,000g/mol%1,100,000g/mol.800,000g/mol %
1,100,000g/mol.850,000g/mol % 1,100,000g/mol.900,000g/molZ1,100,000g/mol.950,
000g/mol%1,100,000g/mol.1,000,000g/mol%1,100,000g/mol.1,050,000g/mol %1,
100,000g/mo1.600,000g/mol % 1,050,000g/mol.650,000g/mol % 1,050,000g/mol.700,
000g/mol%1,050,000g/mol.750,000g/mol & 1,050,000g/mol1.800,000g/mol %2 1,050,
000g/mo1.850,000g/mol % 1,050,000g/mol1.900,000g/mol % 1,050,000g/mol.950,000g/
mol%1,050,000g/mol.1,000,000g/mol%1,050,000g/mol.600,000g/molZ1,000,000g/
mol.650,000g/molZ1,000,000g/mol.700,000g/mol%1,000,000g/mol.750,000g/mol %
1,000,000g/mol1.800,000g/mol%1,000,000g/mol.850,000g/molZ1,000,000g/mol.900,
000g/mol%:1,000,000g/mol.950,000g/mol%1,000,000g/mol.600,000g/mol %950,000g/
mol.650,000g/mol %2 950,000g/mol.700,000g/mol % 950,000g/mol.750,000g/mol %950,
000g/mo1.800,000g/molZ950,000g/mol.850,000g/mol % 950,000g/mol.900,000g/mol %
950,000g/mo1.600,000g/mol%900,000g/mol.650,000g/mol % 900,000g/mol.700,000g/
molZ900,000g/mol.750,000g/mol1 %2 900,000g/mol.800,000g/mol % 900,000g/mol.850,
000g/mo1%900,000g/mo1.600,000g/mol % 850,000g/mol.650,000g/mol % 850,000g/mol
700,000g/mol1%850,000g/mo1.750,000g/mol %850,000g/mol.800,000g/mol % 850,000g/
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mol.600,000g/mol %2 800,000g/mol.650,000g/mol % 800,000g/mol.700,000g/mol %800,
000g/mo1.750,000g/mol1Z800,000g/mol.600,000g/mol % 750,000g/mol.650,000g/mol %
750,000g/mo1.700,000g/mol %2 750,000g/mol.600,000g/mol 2 700,000g/mol.650,000g/
mol%700,000g/mol.5%600,000g/mol £650,000g/mol .

[0045]  fF Ak A4S0t S, Z2IEHDPEM 1of GPCIU 19 43 F-FEEE (Mz/Mw) 5. 0%
10.0,5W15.5%10.0.6.0%10.0.6.5%10.0.7.0%£10.0.7.5510.0.8.0%10.0.8.5%F
10.0.9.0%210.0.9.5%10.0.5.0%29.5.5.5%9.5.6.0%29.5.6.5%29.5.7.0%89.5.7.5%
9.5.8.0%9.5.8.5%9.5.9.0%89.5.5.0%29.0.5.5%9.0.6.0%29.0.6.5%29.0.7.0%9.0.
7.5%9.0.8.0%9.0.8.5%49.0.5.0%128.5.5.548.5.6.0%48.5.6.5928.5.7.088.5.7.5%
8.5.8.0%8.5.5.0%8.0.5.5%8.0.6.0%8.0.6.5%8.0.7.0%8.0.7.5%8.0.5.0%7.5.
5.5%7.5.6.0%7.5.6.5%27.5.7.0%27.5.5.0%87.0.5.5%27.0.6.0%27.0.6.5%7.0.5.0%
6.5.5.5%6.5.6.0%6.5.5.056.0.5.5%6.0.1k5.0%E5.5,

[00461 5t /7, ANSCIIT 23 T AN AR 19 20 I HDPE R 10 i ATAn] 51k 1) 75 TE 1 25 o A1 —
AN AT S, ARSI AT AR 1) Z2 I HDPE Rl ik SAH 2 5 I R R sl S SR
BRI IR B B 5 R 25 o A8 ST ZE R, ARSI A TE A AR ) 218 HDPE AT 1 ) <A R
B ES o BN, ARSI A TE A AR ) 2 IEEHDPE A] 1l 1ok 5[5 % K1) 58 , 455 , 594 H1 A TR 5 4l
1%L MG T AT AL

[0047]  fF—ANEk 2SS0 T S, ARSCHT A TT el P HDPE RT LAGE FDBUIL T 58 5 R 4
(dual-sequential polymerization system) (LN, HICERVER 28— AR N #R A28 =<
AR 25 8 o FTLAKE S —Fhak 2 Mo I I8 R B LS AR i S A P AR A4 71451
WIFEHE D - AN AR A ) N AT b SRR 21 55— SN ai b o B, AT UK B e A 570 49112
= A (TEAL) bR 21 85— SN s b AT A 5 o SRS AE 28— OB as Fh e R R i
AT NI T O L - A FRUESE—SR G N, I A 28— 20y - A 2 510 - K
o - E SR 2158 SN ws o T UK D3 AN S0 S BRI BN TEAL |
N AT CHE R 1) 58— SN # P o £ S 7 S M, AN A 58 SR s Hh s I 5 AN Ak 551 o 7T
PAEEE N asHPAE R IFTRIOEEIE P T OISR 28 S OB, = AR B —4H 47 -
fEH- 28 o B 5. AT 6 — 250 - it - 55 40 B SN I i oy # A%
R £ T DO H A TR AR KB nu 8, AR IS B - 2 soh . T LA
S NTA DRI/ E S L g8

[oo48] &1

00491 [t sep phey =
L) SR - S
Wyt 571 2.5%TEAL
B e A
R e A
B — SN (°C) 85
28 SN (°C) 110
HE— N /] (psi) 348
SN T (psi) 394

10
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P — NN C, 57 s (psi) 26.1
g5 PreC, 53 s (psi) 81.1
HE— N A,/ C IR 0.115
55 N A,/ C R 1.799
N aRCy/C IR 0.0463
BN RRC,/C IR 0.0029
IR (ce/hr) (N EE— N #8) 6

S — A AT (BEZR %) 8.8

5B A AT (BEZR %) 3.4

[0050]  JEAIZ ENR

[0051]  AR{E—LesTjE 7y 58, A bR PE I 41510 22 I HDPE AR S b 200 H R S3 i mT L
VEFTRTAPERE . EIR 2 IEHDPER R BE L SR ) e 5 MHDPE BE AR E - HLEL H e A e
U o fE—BE S0 7T 26, R ZIEHDPE A] DL50 % 25 100 % {645 2 His 71 5% A 45 ] [7] B . £
— BBy SRR ZIEHDPEIAR T L e A HDPEA I8 AR AL DA DAAHR] 9 pm/
AT OR AR R RRHE , POV 2 B 1O E 170 JE PN M (BOPP) ] A= 2 4%
(orientation line) #¢UeTHHIT-HFHH I, Al FHEL R ZHCR O nl DAACFR 4 A BE AR
LA R, 20 F SR CMs 121 TBOPPJE [A) A P 2RI, 120 P 2R i HH 2l i i B, AT
FRA60 % 70 % o HEAN, FHEBF ML AR Ze LA N 58 A5 AT RAE R B ot . PRI, T 100 % 32471
ANFAA 3 R [ HDPE F] B I i 5 B 51 77 HL AT RN i SR G A

[0052] B ARELAIHAN TR RIIEZR A3 OHDPEF: L e A TR i —2e B e ngh i Ge  (HE
AT RES S AE0. 4g/10min %50, 9g/10min T, RPN 1043 Bk Ak HE % (MT) HDPE . A<
BH ) —2L 5y 2 i FHPOHDPE A 1. 5¢/10mi nfye i T (1) Rz . A7 B SATATHs &
S IIAl, SE3 nrMI (L) FTEMz AL G 3Rt T AEA ST A TR AR 1 T AL BT
— BB 5756 77 S I HDPE MWL 21 O R (R AR R o AFDNT AR 1 28 B A Ak S B AR &5 it
R ETEK 2, K R ZEMDOFITDOR X A4 e EL o S fr i

[0053] 7St fy e, U E 171 3R O IR B 5 FaRHDPEYE ) ME— 21 B R B

[0054]  YJELE PR IR, 1202 AT DA A — Pk 22 R i LRI I o b 288 DA e i
FUE AL A TRGANOX  1010F1TRGAFOS168 (R] AABASF R IEZIAT) ERANRNR 51 it FL 771
EIORE ekt BAZ ) I 7 77 37 79 S BELIBA TR B8 750 S I T B 70 < 1 790 S A 70 SO ok
JEE s ) 791 2 T M IR URG A o 7E— 28 300 &b, T 2R E i 2B A G Y n] DA
WS /N A TR0 % 1 —Fhek 2 M s, H BAEH e Sy /N5 iR % o 7F
ST S, Z R Z T UEA SR HDPEDL K LLDPE \LDPE . £ 4 - N M L5 9 B¢
CIFIBIER G T — ek 2 PR .

[0055] BN A S A ST 23 T (I HDPERA FR 2 R S ity 2 v AR Sty 28, 2B 2
F/DA0TE R % AT A THOHDPE , 428 /45 55 5 % [ ASCRT A HUHDPE | 2 /D50 %
HIA S T2 HHHOHDPE s % /D 55 5 it % A ST 23 HIHDPE L 25 /D60 5 it % AT A 1
HDPE « % /065 5t % [ A SCAlF 23 FEIRHDPE L 2 /D 70 5 1 % 1 A SRl A HDPE L % /D 75 8
% A ST A HIHDPE L 2 /D 80 H ik 9% HUAS ST 23 JTIHDPE L 25 /90 5 i % AL A
JFBIHDPE | 5k %2 /D 95 i b % F A ST 23 FFHOHDPE o 7 A 00 2 A ST AT A T FIHDPE ) L2 i

11
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ST SEH, JBUZAE 55 2 FRASCRT 23 JTHHDPEA Bl sk A | A ST 23 JHYJHDPE
Hako

[0056]  fF—2L5075 7 S, BURNE M) 3R SR IBN 2 )2 1, Hoh 2 /D — AN 2 S AR 4
JFIIHDPE o 541, 20 2N AT (0 FE B0 2 ARSI A T IHDPEIR |2, HLBR T I A f i i
2 ERPNE e E, BfEglms s 2 iR E a2 HEROME  BNGES 1
BN 22 2B S 7 56, A 5 A ST A T A AR I HDPEY 20 2 R IR LU E

[0057]  PEA—"Nonfil, fE—20 5ty S, 2 R B AT s Se B AT v e 10 B S A AT
[WHDPE )2 (J2B) 15— N2 (EA) o EAFAT T0GHS 1 I 2 TR RS 1 i 2, FrhZ AR T
S L T % 1 5 JE B JEC S L 1F 5% T RG R e o

[0058] 2L S5 /7 S R, JIEA ] DAE FH— Bk 2 MR QU R R 03 2 R 5%
HENRET OIBMNESIE RN EEE.

[00591 SR, 4 B Ak, JEATT B O AR EUR 1 B R S R S B, ik %
EIRATEHERE , WEAR LUEEINZE SRR E 2 RO BB = B S — 1 G2
AL T-BHBR = 5 % R 2 R o b B M BRI , S5 RN 2 Z IR B4 A ZA; —
FEIEBIER S 2 L, Forp 3 3R R B SRR 3L, B R ARTS B
AT 23R 10 o PRI, A2 — 28300 )5 56, 22 252 AT DA S A/B/ AR Y 3JZBOPEEL . i/
PR, A IS T Z BN E AR LR AR L, I HAR B 90 7 S, IS ZAR]
PARAE AR -

[0060] {15006 )5 5 H , 2 R DASE BT AT AIT 23 T AN AR U HDPESI s 1 2B G s
J2) R EBOPERR « A7 AE T =BIM = 2112 58— 45 = (2D) MIFEZBIY S8 =301
BT WRED) LS A S EBHE N RN FRAERKE (2N IS
AR S EBRT NN R F AKX E (20 5EE] PUAR MA/D/B/D/Cli.

[0061]  fE—AukZ A0 Kb, 152 (2D) @RI R A —28 5005 i 552
(J=D) 52 1 5 =BAHFI A BB B o IR, 78— ek 2S00 5 b, =B = (J2D) %)
FHAS ST 23 T AR 1) 2 I HDPE i) Bl sk £ B AN STl A TR IR (1) Z2IBHDPE o SR f, £ H B
ST e 2 (2D) AN S EBARR AR A o £ 596 7 5, 2D 2 LLDPEA
HDPE[Y) 7 CARSCRT 23 T AR [FJHDPE SR U — FHHDPE) sk =D LUK A4 s (B, &
M - U L SR ek L SRR SO SR 5 )

[0062]  fF 5 )5 S, B )= ZARIIEC) ATLAFHARIFIA R - 75 5B Sy S, R B2
JZ= (EAFNEC) FTLA AR RHE Y o A — A 2007 26, R R = (EAMIEC) #4FHBOPES A%,
WP -2y 7] (Dow Chemical Company) filliih ) INNATE . /5 50 /5 6, EANIECH S
LLDPE . LLDPEAMHDPE[) R4 AR SCHT A T AN A [ HDPEBK, 53— FHHDPE) \HDPE (A SCRT 23T
AR [FJHDPE DY, 53— FHHDPE) B P - M - PG L SR sk S eI Jrig b 1 — Fhik 22
[0063] N MEEAR, IR EH AR TR 2 A] DAt — 2P R ARG BR A D1 E R —
S Z AR IR, AT S T SR ANERARE 771 VRS 71 G 711 BrORSZE ) Bk}l o €271
IO Bh A AR 77 BEBA ) L 5 A& 1R 7

[0064]  (ENRAZ EIRRSTE ST 2, 2 E BN 2 D— A B S ARSI 2 JHHDPE AR 5
ST 56 A AT A THIWHDPEY 2 /D — AN E A8 2 /D40 L i 9% AT 22 JTHDPE,
nzE D ASEE % PIASCFT A HHIHDPE S ZE /D 50 5 5 % [ A ST 23 HF [ HDPE L 2 /D55 Hi 5 %

12
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(A HT A JFIFHDPE « % /D 60 H & % [ A SCHT 23 JTHIHDPE | %5 /D65 H & % (WA ST AT 11
HDPE % /D705 % (1A ST A FFIUHDPE L % /D75 5 9% [ A ST 23 FF I HDPE % />80
% AT AT HIHDPE L 2 /D 90 1 96 IASSCIIT 23 JTIFHDPE L 58 %5 /D 95 it % [ A Sy
A TFIHDPE o #5575 5 56, 008 A ST A T IR HDPE IR 22 /D — N = F AR ST A JT IR HDPE
£ AR SO T FHDPEZH Ao
[0065] 2 RIS vl DAal sk ARART 53 1 T e AE 7] (BIan , B E 7)) o ST X8 T 21
15 BT DA E S SOR R ), 1 anm v BT S FRFR ) L CBRERE B R 4 1) slgdior ]
FrflF: (Wiley-Interscience) HHARMIA. L. BrodyFiIK. S . Marshgwi) 3B K@ A R4
(Wiley Encyclopedia of Packaging Technology) Ya82hk (F21#iH (Hoboken) ,1997) .45l
w1, Z )2 AT LA M e s A A R e Sl e LT e . 1 B E 17 5 TR A RE
PUBOR MR 2 RN, M= m] DAm AR i i 5 AR H
[0066]  [[L 25 AAIEE CICit & BRI /2 2 2) A8k E Im) 2 jiT P LU & PR RS X Bk
T = R P AR E IR 22 o AF — 2050 )7 S8, M ER S A 8Ll E 17 2 i
M 80 . 8mmA 1 . Omm.
[0067]  fF—2E5075 )7 S, i PRI AT BUR A2 7] T2l 28 S IEOBUh & ] o I 2
R ARG E RN GIC A o 35, A8 AU S E [0 5 1 S hrs L E 2 2
B A 2R — BB S5 S AL MRS R 2 5 RS A 30, JF R N B e A
KK R SRR A AL 1R B — R AN R AR e R L, UK m) 7
7] R A o 75 AR PR MDA AP B 3 T i O LR T A T IR o BSOR 1)
RN 10 A FOUEAHE Fr e R P A st AT K PR o Bt 1) 25 0 R POt B o AR ) 5 )
R e BB 8 2 B A R AT LA R R b, DR T ) g e R A
AT DO, Ja B T, BAR e e & X TR K
[0068] 4 B ih e M IR DA TR 43 B R ) 20K 2 28K U £k B 5 | A\ B R 2R rh , fE2)140°C
155°C 2[RRI A, AE£J120°C52130°C N PAZY6 2845 -l ai ws BE W h AL 1 A 7 5 TR0 hir
i1, SRR AEZ)105°C 3 120°C N HAVE ALl ok, IR D IRE TR = AN R T, DURHRZ IR
T e MY, TR AN PVESUE OB AE Ao
[0069]  AEojis Jy &< ln Pi4.5: 1% 6.5:1,404.8:1%6.5:1.5.0:1%6.5:1.5.2: 1%
6.5:1.5.5:1%86.5:1.5.8:1%86.5:1.6.0:1%86.5:1.6.2:1%86.5:1.4.5:1%86.2:1.4.8:1
£6.2:1.5.0:1%26.2:1.5.2:1%6.2:1.5.5:1%546.2:1.5.8:1%26.2:1.6.0:1%6.2:1.4.5:
1%6.0:1.4.8:1%26.0:1.5.0:1%26.0:1.5.2:1%6.0:1.5.5:1%6.0:1.5.8:1%26.0:1.
4.5:1%5.8:1.4.8:1%85.8:1.5.0:1%5.8:1.5.2:1%5.8:1.5.5:1%85.8:1.4.5:1%5.5:
1.4.8:1%25.5:1.5.0:1%25.5:1.5.2:1%25.5:1.4.5:1%25.2:1.4.8:1%25.2:1.5.0: 1%
5.2:1.4.5:1%5.0:1.4.8:1%5.0:1.4.5: 1 4. 8: 1FIHLELL ARy [ 2t .
[0070]  AF5jis &<, I n PL6.0: 1% 9.0:1,406.2:1F89.0:1.6.5:1%9.0:1.6.8: 1%
9.0:1.7.0:1%29.0:1.7.2:1%29.0:1.7.5:1%29.0:1.7.8:1%29.0:1.8.0:1%29.0:1.8.2:1
%£9.0:1.8.5:1%29.0:1.8.8:1%29.0:1.6.0:1%48.8:1.6.2:1%38.8:1.6.5:1%48.8:1.6.8:
1588.8:1.7.0:1%88.8:1.7.2:1588.8:1.7.5:1%8.8:1.7.8:1%48.8:1.8.0:1%8.8:1.
8.2:1%48.8:1.8.5:1%8.8:1.6.0:1%88.5:1.6.2:1%8.5:1.6.5:1%8.5:1.6.8:1%8.5:
1.7.0:1%28.5:1.7.2:1%28.5:1.7.5:1%28.5:1.7.8:128.5:1.8.0:128.5:1.8.2: 1%
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8.5:1.6.0:1%48.2:1.6.2:1%28.2:1.6.5:1%88.2:1.6.8:1%88.2:1.7.0:1%88.2:1.7.2:1
£8.2:1.7.5:1%28.2:1.7.8:1%48.2:1.8.0:1%48.2:1.6.0:1%28.0:1.6.2:1%8.0:1.6.5:
1%8.0:1.6.8:1%28.0:1.7.0:1%28.0:1.7.2:1%8.0:1.7.5:1%8.0:1.7.8:128.0:1.
6.0:1%7.8:1.6.2:1%7.8:1.6.5:127.8:1.6.8:1%7.8:1.7.0:1%7.8:1.7.2:1%7.8:
1.7.5:1%7.8:1.6.0:1%27.5:1.6.2:1%27.5:1.6.5:127.5:1.6.8:127.5:1.7.0: 1%
7.5:1.7.2:1%87.5:1.6.0:1%87.2:1.6.2:1587.2:1.6.5:1587.2:1.6.8:1%27.2:1.7.0:1
£7.2:1.6.0:127.0:1.6.2:1%27.0:1.6.5:1%7.0:1.6.8:127.0:1.6.0:1%6.8:1.6.2:
1%6.8:1.6.5:1%46.8:1.6.0: 1% 6.5:1.6.2:1%56.5:1.16.0:1%6.2: IFJPELL RS A
JT AT AE

[0071]  fF B85 7 S8 v, A 0E M) 2 e, ACRIE AR I B DR LOTOK 6 0THOK o 71— 2851
i S U E T PR IR R 1 OTOK 22 307k

[0072]  {F—2E57050 )5 5 EP HR PR e 25 g B T, T DA FHARSSUS I BOR N L EL R
BOARRAUE 1711 58 LRI T FL 2 A 56 B - P sl BTl

[0073] X2k

[0074] £ 506 7 S8, /DA A R A4 A0 S A ST A T T A AR ) Z I HDPE ) [ 1 22 )=
PRIZEE N2% ZET70% , W15% Z2£70%10% £70% 15% 2£70% 20 % £ 70% +25% 270 % -
30% 270%35% 270% 40% 270% 45 % 270% 50 % .70 % +55% 270 % 60 % 70 % «
65% 2T70% 2% 565% 5% £65%10% £65%15% £65% 20 % F.65% 25 % £65% ~
30% .65% 35 % 65 % +40% .65 % 45 % 565 % 50 % .65 % 55 % F.65% 60 % 65 %
2% %260%+5% £60% 10% 260 % 15% 60 % 20 % 60 % 25 % 560 % 30 % 560 % -
35% 260 % 40% 60 % 45% 560 % 50 % 560 % 55 % £60% 2% 60 % 5% 260 % «
10% 260% 15 % .60 % 20 % 560 % 25 % 560 % 30 % 260 % 35 % .60 % 40 % 560 %
45% %60% .50% 560% +55% £60% 2% £55% 5% £55% 10% £55% 15 % £.55%
20% £55% ~25% 55% 30 % 55 % +35% 55 % 40 % 55% 45 % £55% 50 % 55 % -
2% %250%+5% £50% 10% 2£50% 15% £50% 20 % 50 % 25 % 550 % 30 % 750 % -
35% 250% 40% 2£50% 45% 250 % 2% £45% 5% £45% 10% £45% 15% £45% .
20% &245% < 25% 245 % 30 % 245 % 35 % 245 % 40 % 245 % 2% 2£40% 5% 240 %
10% 240% 15% 240 % 20 % 540 % 25 % 540 % 30 % %40% +35% 5£.40% 2% 235 %
5% F235%10% £35% 15% 5.35% +20% 535% +25% 535% ~30% 535% 2% 30 % ~
5% 30%10% £30%15% £30% +20% 30% <25 % £30% 2% 25 % 5 % 25 % ~
10% %225%15% 525% . 20% 225% 2% £20% 5% £20% 10% £20% +15% 220 %
2% 220%5% 220%10% £20%15% £20% 2% £ 15% 5% £15%10% £ 15% 2%
F10% 5% £10% 252% £5% .

[0075]  fF— Ak AT S, /DA R A ST T T A AR ¥) 2 I HDPE) 25
JERRAEGN A T 1A (MD) 1111 % ] £GA5E SA500MPa £ 2500MPa , 411750MPa % 2500MPa . 1000MPa
£ 2500MPa.1250MPa% 2500MPa+1500MPa % 2500MPa.1750MPa %2 2500MPa.2000MPa &
2500MPa . 2250MPa % 2500MPa . 500MPa %2 2250MPa . 750MPa % 2250MPa . 1000MPa % 2250MPa «
1250MPa % 2250MPa+ 1500MPa % 2250MPa 1750MPa & 2250MPa . 2000MPa &= 2250MPa . 500MPa &
2000MPa . 750MPa % 2000MPa+ 1000MPa % 2000MPa 1250MPa % 2000MPa  1500MPa %2 2000MPa «
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1750MPa . 2000MPa~500MPa % 1750MPa . 750MPa % 1750MPa+ 1000MPa % 1 750MPa+ 1250MPa %
1750MPa~ 1500MPa % 1750MPa . 500MPa % 1500MPa . 750MPa % 1500MPa~ 1000MPa %2 1500MPa «
1250MPa % 1500MPa.500MPa % 1250MPa+ 750MPa %2 1250MPa . 1000MPa 2 1250MPa . 500MPa %
1000MPa . 750MPa % 1000MPa . 5 500MPa % 750MPa. .

[0076] il

[0077]  FERFNIHE TS S, ASCA T2 R IR AT T At il by (a0 38) o 28l i AT
ARHTIR I Z R B AT B R . FT LA A S T S0 2 R Rl ) e B T LA
B MR /N BT/ N 0 SRl /N o AE — B8 5T 5 S AR SRR 1M 2 2 i
AT B i A E, APy 28 R e IR S S ST B A NI SR R B R S T AL
SIF R TR E & (an, i 2 s S |, ] DU PRSI AR S1E
RIMEAKRIE St S E 5.

[oo78]  MAJs ik

[0079] WLy L uisLA T

[oo80] )

[0081]  ARHEASTM D1003MIH 2 & JHazeguard Plus (BB 2 M EHMEEL T [HBYK -Gardner
USAZyH] (BYK-Gardner USA;Columbia,MD)) FI-T-Mate o 55 AR Db Tkl v 1) - 4
[o082] ¥

[0083]  ARHHASTM D 4703765 15 il g (1 He YA ot o 235 P v fe FEAS T D792, 7574
ERERI 2/ NN N T

[0084]  JesiAktEEk

[0085]  JfAdEEk (1) ARFEASTM D-12384F190°CHN12. 16kg b1 fmf Rl . T E P Adg/mindf i
[oo86]  HIZEHiEL

[0087]  ARHHASTM D82 T-Fir Al il i B SR i o A i) 25 ey, R I AR PR AS TMRRAAE , £
23°C (+/-2°C) M150% R.H(+/-10%) NIFHEEZE/DA0/NE o ARFEASTMERAE , AnifE R 2440 23
°C (+/-2°C) F1150% R.H(+/-10%) I Z\mI A 5 1) (MDANICD) M L DIEIFr 4% - 5%
LT FE , RAI8 I oAl PRI RS (SR 2 ZR I RE B9) 8 i o 25~ a2 JTC (TN
— MR RS T B — N _F 2% 5e) S R A B R AE | AR PA200E ]/ 43 Bh
(1 St A A A A N AR o AFITAFHI R - B AR R R TH AR L 9% A2 % B AR | [R5 AL
B CR BN - NAZ R RIIGER 7, i MO AR ) AN 2R .

[0088]  JEficizads il ik (GPC)

(00891  BRAEIIHNEIH, 1 HIGPCHI &L 7y F- & (Mw Mz MnZE) o

[0090] & 31% 2 4e L £ A5 AP IRBZL /M Ml 5 (IR5) [JPolymerChar GPC-IR (PYEEA, 2
VU =il GPC o S ZH % o [ B EURE RS ARG 25 1508 D 160FEG BE, I HLAT 23808 1508
PR o PIr il A SR AR S “Mixed A”30cm 20fHCKZRIETR A A - BT I fa s 57 o 1,
2, 4= ORIt HA A 200ppmit) | FEFEFE IR (BHT) o A AU RV 19 o i R B4
2006071, 1 HimshisfiZe 1. 0= T/ 43 Bl

[0091]  F21M A 43 F- B A SRR O PR AE b A TCPCAE L O RHE , BT ik SRR C b e
Wit oy 12 YR 580218, 400,000, 7 H AR USRI (cocktail) "G HMIEAHEA,
Hppysy a2z RmEREED S AW E SRR AT (Agilent
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Technologies) « T4 F &5 T K 11,000,000, £E50= A £50. 025 5w R AR LM
FRAERD , T 18 /N11,000, 000, ES0ZE A 250 . 05 e K LA HRER) o 4 8K
CIGPRIE L AESORE G M yA MR TR i 3040 B o i1 T 55 N L SR S M PR IE I B o1
HEMNREOIE S 8 (WilliansMWard , (R EWR ¥ 0T « BEWRIR
(J.Polym.Sci.,Polym.Let.) ),6,621(1968) H1fiA) .

[0092] My =AX (Mg ” (D)

[0093]  HHNChsr it , ARF0. 43151918, Jf HBS:1-1.0,

[0094] N 2 Wi LS AEN S8 S 24 B A HE 2 X AZES T/ N 2 (R 2903753
0.445) DR IEAE /- R AT B 55800, (F54E 120, 000Mw [ ZRASF LM TEWER CIG PR o
[0095]  FI%$HE (fEB0ZTHTCBHII 2SN 0. 04g , HEAEZR IS HE NI R20 Bl 2EATGPCHEA
AR T ARIEUA 452, AR 2000043 N il s de vk 45 (G

[00961  X:2) R AR (55K3) .

2
[0097] Atk = 5.54 « (M) (FX2)

5 A dgaE

[oo98]  HARVZVAZ T Oy A A O B AR, I 58 LA 22 71D B DB fie N AE R I (L A e
R, H1/ 25 BRI E RO I/ 25

[0099]  *F AR = (= éRV”’\Z'% W s 1) (FX3)

(RY st k= THRY e 50)
[0100] L ARVIEVAZET Jy B PR BE AR, OF HLI 58 LAZE T B B e KA A2 I
IR B, 147 2 — e FE R IR s R ABL I = B /10, 1 H R s 2 35 OR B AR T
U H s RAR I 2, , I L HC R i g 15 R B AR BT I B i AR O U T » 205 R eI o
FNR 18,000, FF N FREER /10,9851, 222 A
[0101]  F|HPolymerChar “I¥#54%4] (Instrument Control) ”#XA:PAN B 2077 2k &5 AF
fm, SRR S 1 H bR R M 2mg/ml, - HAE e PolymerChar =i, ) SUHURERFRTA T (55
£7200ppm BHT) 78 N2 I 2 AU M v A BB /N o A8 MRl FE52 1, AR e
160FEEC S I fiA2/ N
[0102]  JLT-GPCELE ., fifi [flPolymerChar GPC- IR{ S ¥ PN #EIRGAS I #8 (i) |, AR
P4 4-6, i FiPolymerChar GPCOne ™ #cf 75 44 45 FE BS I BRI EE A (1) IOFELR IR IR
SRR S L H S (D) TR PR E AR I AT 5. O 18 43 B TMn )
MW (6p) Mz (GPC) iNp

i

Y IR,

~( /R
Z[ %‘41‘}?5{6; ]
(FX4)

[0103] MH(UP('} =
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I

S (R * M )

[0104]  Mwwrcy =

25 (5xs)
SR *M x.s?)

[0106] T Wx IR RS AL AR % , 42 FH HPolymerChar GPC- IR AR Ze s il O A K
S REPRCY) (G250 SINBIZAEH SR shst R bric Y (M) Tl B Y A R 2%
FEIEEIRV (RV (FMAFN) ) 5 At SR T PN TR 2SI IRV (RV (ZEFMARHER) ) LA SR £RMEAR
IERAER IR B R GREDHER (BRFR) ) « SR, (BE 22 bR i B TR AT ArT A {1 47
HEN B TR R (uahdR (BR0) &ML A I N TR bR Pl
RVIU &L PR s e AT , (0 e/ N SR UL S A e SRR b e Pk B (il B OB AL 75 B
RITRE SR B R IT R — I SR T SRR SO A i o A B T I b iC AR HE A
G2 o, HRORENE R AT A bRV o) #5550 T35 o a1 PolymerChar  GPCOne' %X
PFSE B SIPRIC U IR AL o 45257 () I Bl 34 I S O B 3 N A AR I Bl
+/-1% M.

[0107]  JshiiR (0 =imahl= (br) « (RV (EPMEAEND) /RV (BMFES) ) (FERT)
[0108]  =JjtEfd

[0109] DA NEZHERFI A~ A A TFRAIE  (H A PR A A T -

[0110] {5 ]2 oK 58 1 PR ME AT L AR 7 28 7 A = AU A 171 58 S T o i T R AT Kk 2y
3. 1mmf AR IAIBRIY 5 )2 (ADBDC) Bk ok AR L, At FHA0 ) AT R B 0 18 A w1 o M
— Z AN H AR R B ROARE DL . 5526, 0 LRI AE LI A) g T R i, AR DAS « T Hr ik
iR m g AR . N ER2HRH TR NI ACE .

[0105]  Mz@Groy =

[0111] 582

01121 Tt KTy Fii L/D
A-FR R (A HEIERA) A 1.25” 24:1
B~ A 2.5” 30:1
C- K A 1.25” 24:1
D-$5 = A 1.5” 24:1

[0113]  YEK#240°CZE 260°CHI NN TR E N i 52 A KL B H 96 5 0 28 0mm 5 29 0mm [ 7
JE M0 . 8mm % 1. Ommi) 25 2 ML, HEAIZ IR 5% 56 B v HIFE G, 1208 A S5 10 2 T ek 2 47 ) 7
40°C590°C 2 ], LA AE 1 IR DA 2948 23 P4 K 2 5593 Bhe K I et B il 1k o A e 17
AR AR IR E £)65°C A 130°C M AEZN A7 1h)_FFLRA, /E£)110°C £ 130°C A 6% T
JEA K AR I AN 5 TR o R BT A R oA 7E £930°C 22 70°C 1B K DA D 4
W AE T A RATF e [
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[0114] 5 BLRhE R IR VA R 25555 Ph20oK = A0 P28 K I 2 sk JE 51 AR higE 28 rh 724y
140°C 5155°C 2 [R5 A, FE£9120°C 5 130°CHIILE R L2062 865 T 4h 05 B FOhr AL
TR L, SRS AEZ105°C 2 120°C N HUE BUBlR A, URCD PRUE A A R T,
R I AP Gt e/ M, FHESR BARRT PERUE HROBURIE AT B E 17 I , LT HA BB I
JEMABTIFR ] 292000K 3 SR (BFHIWLANIC) £ 1 N ZIROK, 35 2 (BFHILD AT BB =) % H
NEJ0.65HCKZE0. 81K, I HAZE (BFHINLB) yZI16HK 2 L THOKIE  BURIAE 171 25 J2 i 7]
VA A R o SN 5 T RE [ AA S T LAAES % 555 % 2 TR, Al 17 S [ AAsEL AT AAES % 55
6% [

[o118]  fEfry Sda .= (BFHIMLB) A 2 (B HHAILD) S8 HIARIRI RHDPER H) . 52 =
(5 HHATLAIC) S FHAR IR ILLDPEA ) o B R SERE N 2T I

(01161 RS2 Fp il FIOLLDPEAT AL K [ P (27 24 FIO INNATE ™ TF80, LA 1. 7g/
10minfRIRARFELANO . 9268/ e B o Fe B IR ALEYZ H AL I HDPERT R RF A T B 63
H o HDPE - g A 52 [ 4 )58 , 445 , 59451 i (116 FR AR i 5 12 i OB R g 77 1257 HE B
IEEHDPE , 12 % VA 51 G A ATFFNAS

[0117] 583

[o118] P HDPE-1 HDPE-A  |HDPE-B HDPE-C
i g/cc 0.955 0.955 0.958 0.967
I, g/10min  |1.47 0.87 0.44 1.16
1./1, 12.8 12.4 16.4 15.1
1,/1, 68 56 85 113
Mn e, g/mol 9,325 16,532 14,804 10,226
MW g/mol 122,201 |101,087  |136,630 109,074
MZ g/mol 741,347 299,039  |1,415,618  |455,363
Mw/Mn ., 13.10 6.11 9.23 10.67
Mz /My 6.07 2.96 10.36 4.17

(01191 By, 5 F A ERICHR AR 28— AR DR s RS - UAH SR A FBUIRFF 28 5 4
el 25 HDPE - 1 oK Colfiy s — Tk 22 o Ay MR B S A Wi P R AL ST A8 - 2008 A
TN RS R St B 55— S i TP o Bl , R = LK (TEAL) B St
o — SRR AT AT o SRS AE 28— SR A FR A P SRA IR B S5 b T OMnfE -
O NS — IR & S, = A s — 4oy - R E B0 R S —H o - A 2 &
VISR B 28 R AR o R S NI A S TEAL B AR A0 7] N IR TR B R e ) 28
TP ANV N AR PR IS SN AT o AR BB AR R R AT Al A
AT O AR RGN, H e AR S — ALy - AT - 5 AL R AW R — AL - i
- 25 Ao S NS OB s RS H B e s v A O g TR R A
A, SRIFP R RS B s rh o PRI A 20—V T

[0120] @

01211 [em i oo 1-C
2l FA% A - R
Bk 74 2.5%TEAL
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SN A A
el VA 1 il A
B (°C) 85
BN (°C) 110
g— 7 (psi) 348
g7 (psi) 394
H— NN #C, 57 s (psi) 26.1
g5 PreC, o3 s (psi) 81.1
BN e, /C, B K LE 115
55 N A,/ C R .799
N aCy/C IR .0463
BN RRCy/C IR .0029
T FIERIECR (co/hr) (I EE— KN #9)
S — SN i e b (BEZR %) 8

5 O g e R (BEZR %) 4

[0122] KRS WETR Gas /R AL Rk — 28 I T B S AN ER N7 21400ppm Trganox
101041500ppm Irgafos 1687 INEIZEGHI K28 SR TR A an b Az il , T 0 I o3 B
fEH .

[0123]  HDPE- ASZ il i BUA RS N 75 75 1 A B HDPE o HDPE - B 1l £ U A1 7511428
B N i 3 1 AR I FRIEEHDPE o HDPE - CAg AR FEPCT HE 15 5 PCT/US2021 /024 140 Fh iR (19 7 75
WAL SR TR N 28 77 177 A S HDPE , 1% FR 5 DL S |7 SO NS

[0124]  ARPEASCIT AT AR S0 5 S B B Sttol 1 LA L EEBIA L Ee R pIBANEL 4%
BICHIRCPAE AR5 Hh A1 HH o 518 A AF TDOM IR E L TDOJ FOMEA SR L J2.8545% HiATLBAL
(R A R DA M AR RIS B AR QBT , AR S IR AL Z F A HDPE  TROAE
TDOM &I H e FE IR RRUE P, £E TDOJ= F I H AR IR AATE , [7] I S HH 5 ) 0 R A
SN RUE RS« ARRRUE PE A SNSRI R 22 A 2 A R T BB R AT L A ™
2% b A 77 o BOPE R ) i SRR o fifi FHDPE 1R R A T 2 0SB HE AL AR
LN AR TSR AT LA 2% |- Al s R 2 2 .

[0125] %5

(VSN ool Nerl Nl el Bl Nen)
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Fr A F 41 PLARBIA P 5B A5 C
A-F K (A2p48 | TFSO TF80 TF80 TF80
1)
D-#:4- 5 HDPE 1 HDPE A HDPE B HDPE C
B-i% B HDPE 1 HDPE A HDPE B HDPE C
D-34 HDPE 1 HDPE A HDPE B HDPE C
C-£ A TF80 TF80 TF80 TF80
TDOB ¢4 42fdFs | 1 3 2 4
SE 09T R

[0126] TDOJS thta Atk | 1% & 15, 5
&
Rz ee ) ¥4 R¥E, AF | BHMAHY ¥4, AF

%MD# %MD
AL T AL 1% ) 1 =
FE B EA Y | 53.6 58.7 60.8 475
W AL3E4E (%)
FE (%) 58 46 31 75
F|ZAEF-1%MD | 1770 2119 2215 1996
( MPa)

(01271 «TDO 7 RS E PRI TT 2« 1 - il , 4 - e e

[0128]  E i 5 W, AEANBE S B PR R A5 v e XA ST ZETE I &0 N B P
FAZ A AT T REI o B HAACHl , SV AC N T — 2875 TR E A SO R 1 R e 2 1) sl Rl A7
I AR EE AN TFAS AR T X B 75 1
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