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WMtt¥f£ !3iF2fll9Bii'b2fl27 B$"t?©9 BIHT\ *7°n-7x7 H:M

at" ^t$«©s.»Ry:tti6$n5>s#t«gg©<±8©ts*s}Tb/t.

3. amgmwmmam
$i*iflST©sab i ci©-&,&#aiT#7'©T, ¥b8i s~ i 4$$$-e®ssi+e
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Research Project Plan 2001 to 2003

2001 H13FY 2002 H14FY 2003
month 10 11 12 10 11 12

H calendar

visit to KSA

visit to JAN

running

blown film line assemble
I I

weathering

laminator assemble

research in KSA

research in JAN

blown film line

laminator

test instrument

weathering weathering

resin property

design

basic design

listing

blown film manufacturing small greenhouse

additives

manufacturing shipping blown film line assemble

manufacturing & shipping

final spec

installing & run

design

parts
assemble

final check & trail run
I packing & shipping.

manufacturing & shipping

laminating

laminator assemble

installing & run

2001/4/25RPIan2001 (2).xls



n. 2



¥J&1 2*Fg*#S®/£*

i. iiifepsrotsjs

1.1*1

(l)$fB Wl2¥l 1^100 (&) -1112 20 (*)
(2>tti5S$fe D-^y77t7Ii 

SABIC R&D TSL
o) m$#

MSB fliJ# (1 1 ft 1 0 0~ 1 1 n 2 2 0)
±jm ## (1 i n i o B~ 1 1 ft 1 7 0)

(4) mmmm
1) 6Sffl3*-07l/-'>a> • 7^-;0A6£®7'f

*nME*s.^avr •
ti-e-, iw#®^fiico^T6'SVfc.

2) smsstig it
SABIC til, J$S$l*llC*ynizxd7 h*ffl©VS0r. SIS, h'f U ■ ->7 7 

$6S$£ltHUTH-5„ 2 61:. ftSxroSJJilitltfe TSL iSttftrtCJilS

3) fi£®S©Sfi, TkfigWT^-g-fe-tt
4 5 ~ 5 Grcft-BCDT. -f>71/' 7 7 ©%*##©^7t

«5r 2 eiliDton-reV2: Vfco 7MBtt3 5rei±IC*:5^,
-7-t:SeVfca?^SB 0J4rX7) T+^t®m*5S6SE.Vfc„

4) W-O-M ###.a?©,a#
gus,©*»^$fcpub#.^otz.

5) W-O-M igxftttff'6 a-to-fr
S##BTttl$®S©SBi:V. (1 It 4>t0) it
1:%7T6.

e) hi+iiff'fe^fc-a-
B ** b ft# Ufcltlti fiWISIS:#; (1 0 0*) iMiSJ I S £ SABIC ICflttU 

AS it '■£■i t © * i£ (: 71/ ^ T E M b £.
7) HASW^tofFaiSX^Efifl

Hrt^aW^tfFiflS©# C*7) &01" LLDPE (Ladene 118N) SrfflATKft b ,7 
3 E7 >7 1/ • 7^;0A • ■y->7'lF$ig#L. *7‘a-7x7 h©lS5V^ilV$r 
#3ttb £:=
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(5)
^ 0 @0 AM PM 'fcX)]/

11 ^ 10 0 A s£ffl?g U-VM# Riyadh Palace
11 E 11 0 ± SABIC SABIC TSL Riyadh Palace
11 >0 12 0 0 SABIC TSL SABIC TSL Riyadh Palace
11 0 13 0 n SABIC TSL SABIC TSL Riyadh Palace
11 £ 14 0 X SABIC TSL SABIC TSL Riyadh Palace
11 ft 15 0 7.K SABIC TSL SABIC TSL Riyadh Palace
11 £ 16 0 * ±® S'JtH Riyadh Palace
11 £ 17 0 A ±HiC Riyadh Palace
11 £ 18 0 ± Riyadh Riyadh Palace
11 n 19 0 0 SABIC TSL SABIC TSL Riyadh Palace
11 0 20 0 £ SABIC TSL SABIC TSL Riyadh Palace
11 ft 21 0 X
11 id 22 0 zK ®S *J$B

1 . 2 SR 2 (sUlJMtt
(DfflH «1 3f lfl 2 1 B (0) ~2R 1 B (*)

(2)tHffi5fc t^y77t7£B 
SABIC R&D TSL

(i fl 2 i g~2 a i a)
(in 2 1 B~2fl 1 B)
(i n 21 a~2n i a)
( 1 fl 2 5 B~2 fll B)

fcfcv, e7ii®«4t/;*0f*5fsa$n,
g£T-5*JUha<*5. 7 61:. 4:77 >55s£$T-4i6 1 ¥F-fl+4EX LTSfi

2) |B|ffl±ltI<73>HrL-5'flSg7X h
a AA'L, $77
■f" -511 Rif 7)1 $>-$>,

3) SSffl 317 >7l/7^7i»«77 >Kt7?^£Pia(*®)Sf7ll#lfT'64t7-l+ 
i£:91Sf»®S?l-8$4»b4«m®SeB$fiteUA0 £?Hll:tiBPitt^fxDf77 
-5. SABIC liJIKBBES jcii i:$gtti1~5„ jcii IStgx(7tj"®fflfflBfi • A13

w-O-M @x#7 • ttiI$£&t/jSE®S

(3) ttSMif
IxS IR'j#

m# # 

in#

(4) sussy
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5) ^-00(D#dk{@m'T7him46
JCII ff Ladene 118N T## L/:^Jl/#^ g %K##: 9 0 f@£ W-O-M
L,

^m##:HlS04892-2 %#mi/, 2 0 0B#^@C^##:6m€:%0mL, ##

6)

A#(D#±^ $wn h<ix-y

7) 12 © SABIC Mf+WT^'ndi'fr

(5) mman

in m 010 AM PM *t";v

10 2 10 0 Bahrain # CX zh-711/^82
10 2 2 0 0 Bahrain Riyadh # Riyadh Palace
1 id 2 3 0 X SABIC TSL SABIC TSL Riyadh Palace
10 2 48 %K SABIC TSL SABIC TSL Riyadh Palace
1 id 2 5 0 A xf«a Riyadh Palace
1 id 2 6 0 A Wm Riyadh # Riyadh Palace
1 id 2 7 0 ± SABIC TSL SABIC TSL Riyadh Palace

10 2 8 8 0 SABIC TSL SABIC TSL Riyadh Palace
10 2 9 8 0 SABIC TSL SABIC TSL Riyadh Palace
lid 3 0 0 X SABIC TSL Riyadh Dubai #
1 id 3 1 0 zK Dubai % Hongkong #
20 10 X Hongkong % fiSEB *

2.

2. i sABicffio mm
SABIC #ill,

6o C^Tll, ^yoi/%.7 0^ SABIC #^#^6#^^$dTTV^6^dT"C&^o 
Mr. Al-Hamdan^, Mr.GaeckeHC#^)3Til[]T:#^^(D##[:##L/c. 8#ZPb#

TSL CgiJ#L/:.
^3 /ho

2. 2 mmcD&m'WR
TSL h (8*yo^%7

0^#$aT^6.) 3#A^O7lx74-iI/A0ci^
mrnco y7c,$mn

u:h< k - (wm#: #m@E@m#^)

07 k- 7/;i/A#(Dg^@$^T'5#Bf^#^(D#±^]:#^#^6^Tl:V^o TC#
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—^X-Y2
###<%

mB^M\tm^tw<DmMizmftiz^m^m^Lrco *7°nvx^ h^imlt sabic

2. 3 mm
2. 3. i 3H-r>7uy^)w±mw&m

mLtz.. mm'cmmmm&m\z-&m&fimfeLit&5f£tf. m

o^:. %#,
1) PPtitiB 3 p* (DC
2) DC t —7 —$## 3 p*
3) (n>h°x —

©y U — L — *?— ^S^sMaia'TV^aUl/ h (/N^T^aUl/ h) (DgMpl^^SSCK'TraD 0 x
(^vA-T) (D*m#

3 > t°x —dztilE^fEitiU fcYcU 'J7 V(D—%UZ'&(D£ot£

hTta#b%V##a^^2^:5(D-C, %

2. 3. 2 ^xlf^-7-^-

%Uv^%^zK#)a#@(Dma, C7x-tf^7-^-^(D@^##E, U4^3:7^(D$^# 

mzK(Dm^^fTo^. #@mo#g(D7xy^
4892-2

o /h.
§§B, ^zKmm^mc^T^mzKcm^ALT^o,

#$OLzKm^#TLT^zK#^^@^#ihLTV^. (D^#&U:

mzK(D^^%#4or[:t)7a6(DT, ru^%yj
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lef o^Tkll r*y hj £jgjRU %lcs 5T®7k7)iM#flc#7k&a6S7icm&L' 
fc. cftil, *![7kro*tt7>7"®^9]7kt|5|-©*T$-EiV$S*t"5.

2. 4 stfitssavef^

7x-tf^-7-7-®Sa=ttl-T. Mr. Bassam tfT'lf'f >2tlfc®T\ #ICf t7 
>7xtf*7-5'-®ate, 5>7’®7^;k#'-S#tt®a
^#7k ® 73: ® =k 7 &S® < ?T 3-BBt)**-57)0 Mr. Bassam tt+»IC&*£tt If bfc.

B*^6fflSVT*fcy>^;l/S#BW8SW*9 0@£/\**)l/ICg!9mj\ fii, * 
f MKfkli SABIC 13® LLDPE, LadenellSN SWttlBE^bfcfc
®T65. 8m*tt2 0 0PeH#l;6iB®0titiV, 5«T5l!IK^SfT®, 1 @11731/ 
SSTaSUTRiffsySrfgfUfc.

2. 5 ffit#
*|s|^IS*S7»tt#0nigx/|' -ATS t»®B*£fT®, $XT«*»Sr#B£t'-5,

fJHTtS,0$@®5*>8#ICS7'i' — ABS79'>3 S <h
MVSro^Xtt^toamXi:i:t>CIV. PftJSX#tciK81UT$,5„

2. 5. l SB 1 @$lt6l9$T®@*E*tt 
SABI CS77~>g

1) SABIC I>y®7 U >'/\t JCII tC5s#S±tf ®SlEB16ii#"?'-6. 
(2OOO#12010 STIC#*)

2) SABIC X73>aM.#®EB*iilCT®T SABIC X>-7”7U >:7
£W8i®±ftgU JCII (=#*@76.
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3) 7xff7-7-®!8*tc£'Sft^T®ffltS:£7c«-r&.
(2 0 0 If 1 0 4>#lSTIC#*)
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1) #%#. --y 7n—31/, M#®*B.ABAfklf#®a#, t§®HltHt

S8Eti®M&ii#76.
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2) iS®tt*5SLlf y 7"D-31/3.A>y h ®Et8tiSS5rg$S'r-5.
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3) x737-®ai0ti ■ S7M«®6t#s$sais#-5o 
(2 0 0 If 10 1 0 STIC#*)

4) x73 >jssa#7-®)@AoE#(±aea%fs.
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5) SABIC Mftlnf ^f-7'3l/«+»73:ft$ (0B±iK'B73;#S® 2 0~3 0 %i§U
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2. 5. 2 S 2 @Ii*MST©tS*si
SABICg7!?-/g

1) 200 i¥2fl5fg$m1 m#©#%mgi&jcna.

2) x7n>ros7i-#®fc6i)Cog^tteffl*t"5„
3) 7®#7k7'f >£7cfS1~-5.
4) ISO 4892-2 CIS-3 XC x+K;**-7 £S<Ef3. 2 0 0 fltMSIC 6 @©H@Itt-&®

OttiU sflMJglcmx

5) l7x-9->7-7T©W%^*5E6tf5„
6) SR, SltAn?P(iX*©®fttSS:9KTfS*-f5.

jcii©S77->3 »a

1) 2 0 0 1 ¥ 1 2 XttBIW#2-55701 CiSir-ABJ, £>$63 0 2 0 ~ 3 0 %*

2) %a#©S71# (ABF15, ABF30) 1 •n"33j;iS]-f S
3) JCII ttX >7 1/<8^7-1* >©E*ICXHT, l¥8E&SfB$: SABIC 

UTV^rai:SttiX-£.„ (fftB®, n>hn-A3t»’7B, ^©ffi)

3. BI(*l5ifSt
3 . 1 IfiifcEmtSiflgOfl'ffi • ffffi
3. 1. 1 *7 H7'j-txx/-7-i:z6A7%7^7©m3i#a#a#

/uM>St)&i:lz&&TZ' -e2340tt, Sittct 0
-a- A Ifr Si X t -& k, m fB ti © 98 % S. ZSit h K Si * 3 #£ is © M % (: © © T fill £ & ft o
fto

(1) #3#;%
J I S K 7 1 9 9 U y lx

(2) E^#

1) 118N 334518
2) 1 1 8W 3 3 7 3 5 2
3) 6821N 334229
4) 726N 334390
5) 518N 332996

(3) R^H
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MSS OC) 190, 210

(mm / min)
0.50, 1.00, 2.00, 5.00, 10.0,
20.0, 50.0

(4)
1) : 1 18N 3345 8 8J5tBS : 1 9 or
MSS i±/uHtS7j A'Wl/ftE

(mm / min) (l / sec) (Pa) (Pa.s) (Pa)
0. 5 0 6. 0 8 E+ 0 0 3 . 9 3 E+ 0 4 6 4 6 E+ 0 3 1. 5 7 E+ 0 6
1. 0 0 1 . 2 2 E+ 0 1 6 . 40E+04 5 2 6 E+ 0 3 2. 5 6 E+ 0 6
2.0 0 2. 4 3 E+ 0 1 9 . 7 1E+ 0 4 3 9 9 E+ 0 3 3. 8 8 E+ 0 6
5. 0 0 6. 0 8 E+ 0 1 1 . 5 2 E+ 0 5 2 5 1 E+ 0 3 6. 1 0 E+ 0 6
10. 0 1. 2 2 E+ 0 2 2 . 0 2 E+ 0 5 1 6 6 E+ 0 3 8. 10E + 06
2 0. 0 2 . 4 3 E+ 0 2 2 . 4 9 E+ 0 5 1 0 2 E+ 0 3 9. 9 5 E+ 0 6
5 0. 0 6. 0 8 E+ 0 2 3 . 1 6 E+ 0 5 5 2 0 E+ 0 2 1. 2 6 E+ 0 7

2) : 1 1 8N 3345 1 3 SISBS : 2 i or
mss -tir/uHrSi® -tirAylSrSTj tt® AWI/mE

(mm / min) (l / sec) (Pa) (Pa.s) (Pa)
0 . 5 0 6. 0 8 E+ 0 0 2 . 7 8 E+ 0 4 4 5 7 E+ 0 3 1. 1 1 E+ 0 6
1.00 1. 2 2 E+ 0 1 5 . 1 4 E+ 0 4 4 2 2 E4- 0 3 2. 0 5 E+ 0 6
2. 0 0 2. 4 3 E+ 0 1 8 . 5 7 E + 0 4 3 5 2 E+ 0 3 3. 4 3 E + 0 6
5. 0 0 6. 0 8 E+ 0 1 1 . 5 2 E+ 0 5 2 4 8 E+ 0 3 6. 0 3 E+ 0 6
10. 0 1. 2 2 E+ 0 2 2 . 0 6 E+ 0 5 1 6 9 E+ 0 3 8. 2 3 E+ 0 6
2 0. 0 2. 4 3 E+ 0 2 2 . 5 8 E+ 0 5 1 0 6 E+ 0 3 1. 0 3 E+ 0 7
5 0. 0 6. 0 8 E+ 0 2 3 . 6 0 E+ 0 5 5 9 1E+ 0 2 1. 4 4 E+ 0 7

3) : 1 1 8W 3 3 7 3 5 2 1 9 or
Mil® -tir/ulSrjiS ttS AWI/ F*9E

(mm / min) (l / sec) (Pa) (Pa.s) (Pa)
0. 5 0 6 . 0 8 E4- 0 0 3 . 3 5 E+ 0 4 5 5 1 E+ 0 3 1. 3 4 E+ 0 6
1.0 0 1 . 2 2 E + 0 1 5 . 8 7 E+ 0 4 4 8 3 E+ 0 3 2. 3 5 E+ 0 6
2. 0 0 2. 4 3 E+ 0 1 9 . 5 5 E+ 0 4 3 9 3 E+ 0 3 3. 8 2 E+ 0 6
5. 0 0 6. 0 8 E+ 0 1 1 . 5 8 E+ 0 5 2 6 1 E + 0 3 6. 3 4 E+ 0 6
10. 0 1. 2 2 E+ 0 2 1 . 7 9 E+ 0 5 1 4 7 E+ 0 3 7. 1 5 E+ 0 6
2 0. 0 2. 4 3 E+ 0 2 2 . 0 5 E+ 0 5 8 . 4 2 E+ 0 2 8. 1 9 E+ 0 6
5 0. 0 6. 0 8 E+ 0 2 2 . 9 5 E + 0 5 4 8 4 E+ 0 2 1. 1 8 E+ 0 7
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4) lit#* : 1 1 8 W 337352 SI£?SS : 2 1 0 "C
tir/ulfrS* /xwmE

(mm / min) (1 / sec) (Pa) (Pa.s) (Pa)
0. 5 0 6 0 8 E+ 0 0 2. 80E + 04 4 6 0 E+ 0 3 1. 1 2 E+ 0 6
1. 0 0 1 2 2 E+ 0 1 4. 7 3 E+ 0 4 3 8 9 E+ 0 3 1. 8 9 E+ 0 6
2. 0 0 2 . 4 3 E+ 0 1 6. 6 3 E+ 0 4 2 7 3 E+ 0 3 2. 6 5 E+ 0 6
5. 0 0 6 0 8 E+ 0 1 8. 8 6 E+ 0 4 1 4 6 E+ 0 3 3. 5 4 E + 0 6
10. 0 1 2 2 E+ 0 2 1. 2 2 E + 0 5 9 9 9 E+ 0 2 4. 8 6 E+ 0 6
2 0. 0 2 . 4 3 E+ 0 2 1. 5 9 E+ 0 5 6 5 6 E+ 0 2 6. 3 8 E+ 0 6
5 0. 0 6 . 0 8 E+ 0 2 2. 5 0 E+ 0 5 4 1 2 E+ 0 2 1. 0 0 E+ 0 7

5) lit#* .682 IN 3 3 4 2 2 9 SISBS : i 9 or
imses *5$ A'W1/|*IE

(mm / min) (l / sec) (Pa) (Pa.s) (Pa)
0. 5 0 6 . 0 8 E+ 0 0 4. 0 2 E+ 0 4 6 6 2 E+ 0 3 1. 6 1E+ 0 6
1. 0 0 1 . 2 2 E+ 0 1 6. 7 2 E+ 0 4 5 5 3 E+ 0 3 2. 6 9 E+ 0 6
2. 0 0 2 . 4 3 E+ 0 1 1 . 0 8 E+ 0 5 4 4 2 E+ 0 3 4. 3 0 E+ 0 6
5. 0 0 6 . 0 8 E+ 0 1 1. 8 1 E+ 0 5 2 98E+03 7. 2 4 E+ 0 6
10. 0 1 . 2 2 E+ 0 2 2. 5 5 E+ 0 5 2 1 0 E+ 0 3 1. 0 2 E+ 0 7
2 0. 0 2 . 4 3 E+ 0 2 3. 4 1 E+ 0 5 1 4 0 E + 0 3 1. 3 6 E+ 0 7
5 0. 0 6 . 0 8 E+ 0 2 4. 2 0 E+ 0 5 6 9 0 E+ 0 2 1. 6 8 E+ 0 7

6) lit#* : 6 8 2 IN 3 3 4 2 2 9 S'lSBS : 2 i or
-tir/ul$rjiS -tir/iyUTS* ttS XWlz F*9E

(mm / min) (l / sec) (Pa) (Pa.s) (Pa)
0. 5 0 6 0 8 E+ 0 0 3. 2 0 E+ 0 4 5 2 7 E+ 0 3 1. 2 8 E+ 0 6
1. 0 0 1 2 2 E+ 0 1 5. 5 0 E+ 0 4 4 5 2 E+ 0 3 2 . 2 0 E+ 0 6
2. 0 0 2 4 3 E+ 0 1 8. 7 2 E+ 0 4 3 5 9 E + 0 3 3. 4 9 E+ 0 6
5. 0 0 6 0 8 E+ 0 1 1. 5 1 E+ 0 5 2 4 9 E + 0 3 6. 0 5 E+ 0 6
10. 0 1 2 2 E+ 0 2 2. 1 6 E+ 0 5 1 7 8 E+ 0 3 8. 6 6 E + 0 6
2 0. 0 2 4 3 E+ 0 2 2 . 9 4 E + 0 5 1 2 1 E + 0 3 1. 1 8 E+ 0 7
5 0. 0 6 0 8 E+ 0 2 4. 0 9 E+ 0 5 6. 7 3 E+ 0 2 1. 6 4 E+ 0 7
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7) :726N 334390 : 1 9 0 r
immx ■ti/uUrjiS ft/vWiJfcti nvsvsHS.

(mm / min) (l / sec) (Pa) (Pa.s) (Pa)
0. 5 0 6 . 0 8 E+ 0 0 4 5 5 E+ 0 4 7 4 8 E+ 0 3 1. 8 2 E+ 0 6
1. 0 0 1. 2 2 E+ 0 1 7 4 7 E+ 0 4 6 1 5 E+ 0 3 2. 9 9 E+ 0 6
2.0 0 2. 4 3 E+ 0 1 1 2 0 E+ 0 5 4 9 3 E+ 0 3 4. 8 0 E+ 0 6
5. 0 0 6. 0 8 E+ 0 1 2 0 6 E+ 0 5 3 3 8 E+ 0 3 8. 2 2 E+ 0 6
10. 0 1. 2 2 E+ 0 2 2 8 8 E+ 0 5 2 3 7 E+ 0 3 1 . 1 5 E+ 0 7
2 0. 0 2. 4 3 E+ 0 2 3 8 3 E+ 0 5 1 5 8 E+ 0 3 1 . 5 3 E+ 0 7
5 0. 0 6. 0 8 E+ 0 2 4 3 3 E+ 0 5 7 1 2 E+ 0 2 1 . 7 3 E+ 0 7

8) : 7 2 6 N 334390 : 2 i or
-tir/ulIrSTj A'W1/|*]E

(mm / min) (l / sec) (Pa) (Pa.s) (Pa)
0. 5 0 6. 0 8 E+ 0 0 3 . 5 1 E+ 0 4 5 7 7 E+ 0 3 1 . 4 0 E + 0 6
1. 0 0 1. 2 2 E+ 0 1 6 . 1 7 E+ 0 4 5 0 7 E+ 0 3 2. 4 7 E+ 0 6
2. 0 0 2 . 4 3 E+ 0 1 9 . 9 8 E+ 0 4 4 1 0 E+ 0 3 3 . 9 9 E + 0 6
5.0 0 6. 0 8 E+ 0 1 1 . 7 4 E+ 0 5 2 8 5 E+ 0 3 6. 9 4 E+ 0 6
10. 0 1. 2 2 E+ 0 2 2 . 4 8 E+ 0 5 2 0 4 E+ 0 3 9. 9 1 E+ 0 6
2 0. 0 2 . 4 3 E+ 0 2 3 . 4 0 E+ 0 5 1 4 0 E + 0 3 1. 3 6 E+ 0 7
5 0. 0 6. 0 8 E + 0 2 3 . 9 4 E+ 0 5 6 4 9 E+ 0 2 1 . 5 8 E+ 0 7

9) SiW« : 5 1 8N 332996 SJSrSS : 1 9 Or
litMS 1±/uI!t)M -tir/uES* 16$ A'WWE

(mm / min) (1 / sec) (Pa) (Pa.s) (Pa)
0. 5 0 6. 0 8 E + 0 0 5 . 5 3 E + 0 4 9 0 9 E + 0 3 2. 2 1 E+ 0 6
1. 0 0 1. 2 2 E+ 0 1 9 . 2 3 E+ 0 4 7 6 2 E + 0 3 3. 7 1 E+ 0 6
2. 0 0 2. 4 3 E+ 0 1 1 . 4 2 E+ 0 5 5 . 8 6 E + 0 3 5. 7 0 E+ 0 6
5. 0 0 6. 0 8 E+ 0 1 2 . 3 4 E+ 0 5 3 . 8 5 E+ 0 3 9. 3 6 E+ 0 6
10. 0 1. 2 2 E+ 0 2 3 . 2 2 E+ 0 5 2 . 6 5 E+ 0 3 1. 2 9 E+ 0 7
2 0. 0 2. 4 3E+0 2 4 . 1 5 E+ 0 5 1 . 7 1 E + 0 3 1 . 6 6 E+ 0 7
5 0. 0 6. 0 8 E+ 0 2 4 . 3 6 E+ 0 5 7 . 1 8 E+ 0 2 1 . 7 5 E+ 0 7
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10) Sitftig : 5 1 BN 3329 9'8 SISSS : 2 i or
-tir/u lire77 *6$ AWI/ftE

(mm / min) (l / sec) (Pa) (Pa.s) (Pa)
0. 5 0 6 . 0 8 E+ 0 0 4 4 5 E+ 0 4 7 . 3 1 E+ 0 3 1. 7 8 E+ 0 6
1. 0 0 1 . 2 2 E+ 0 1 7 . 5 9 E+ 0 4 6. 2 4 E+ 0 3 3. 0 4 E+ 0 6
2.0 0 2 . 4 3 E+ 0 1 1 . 2 0 E + 0 5 4. 9 4 E+ 0 3 4 . 8 0 E + 0 6
5. 0 0 6 . 0 8 E+ 0 1 2 . 0 2 E+ 0 5 3. 3 2 E+ 0 3 8. 0 7 E+ 0 6
10. 0 1 . 2 2 E+ 0 2 2 8 2 E+ 0 5 2 . 3 2 E+ 0 3 1 . 1 3 E + 0 6
2 0. 0 2 . 4 3 E+ 0 2 3 . 6 8 E+ 0 5 1 . 5 1 E+ 0 3 1 . 4 7 E+ 0 6
5 0. 0 6 . 0 8 E+ 0 2 4 2 0 E+ 0 5 6. 9 2 E+ 0 2 1 . 6 8 E+ 0 7

li) 8EW-X
0 Ofg(:%±L

5@^(De##(:OWT. #/ul#rm^^2 4. 3/secl:^^^T(l
#/uKfr)g^^6 0/s e ci&

#(:%6<b#a#5 18N, 7 2 6 N(:^V^T, ^^19 0r, 2 10^2:^5/^-^
1^^2 1 orTkL ^#1 1 8N, 1 1 8W, 6 8 2 1 

2 O/s e
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(5)
SOT4®#tM®8#t::m4$fiK®Att6;$ti>$fcs6T;6 9, iBf-

%m#®M# (?%#;#) -m, *b^
# 6 6 2 6 ICSiS^ii <ts.%t*)lY7y9J- + -tt® £
75: D, SIliBflXli'J >7'ttt2Xfc-f 3 Z. tmtUbk.

SsfflWCtt, aB7)!REtt®IC75:-5M$T'®ttB7)tfiKSftff£UTSUT*D, / 
Jl/h'7 5»f1v-ttffiTttSfflT-#75;VX 6-mg®tt®&Wet"5>C^ tcJ:oTSS

3. 1. 2
$l*S®«lBW4Sffl®T, ->>'*U^'f > hx-^®t#®fe»®*a!it»itT 

S$SnT®5.#gtol*SJtSlftijfiKSTfFSV/t„ ®TSi&WflB##
®##w##&%#T6 c aAmMTAs.

(1) K#*@
JIS K 7 1 6 1, 7'?X*y ^-§I5M##®M#*& S 1 SB : iiM
IIS K7 1 6 2, 7"7X^7 7-gi*Htt®toltott * 2 ® : ffffifiK

(2) Kfi

EJBti#1 1 8N 3 3 3 7 2 4SSOT, JIS K7 1 6 1 & VJ I S K 
7 i 6 2 test’s, i ASroS-gMimM-lcStUJdcSV^fc®,

o) :m&#
: 5 0 mm / min

‘TT-falSE^I : 110 mm
SSIW8g« : 5 0 nun

(4)

(MPa)
§151®#)$*

(MPa)
5l5I®#IWLKt>-t>

(%)
i 1 0. 2 1 6. 5 4 2 5
2 1 0. 2 1 6. 6 4 4 5
3 1 0. 2 1 5. 6 4 2 0
4 1 0. 3 1 6. 1 4 4 0
5 1 0. 2 1 5. 8 4 2 5

¥i£HI 1 0. 2 1 6. 1 4 3 0

5I5I5H4* (1 Xty^yX): 2 2 4 MPa
(§151ISS : 5 . 0 mm / min)
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—1£ —

s 0 s u™ ai#tijHf-^
0 s z 0 s z 0 S I a

/ a o i :
umi/im OS : #3^%^

##:
'I Z I 2 M S I r (Z 

™ 0 : 
a 0 0 8 :
/ a 0 I :

umi/im OS :

^^^[####(2)//^^%^/: "o z r z M s i r (i

6 Z Z t 8 8 N T Z 8 9 (01
068^88 N 9 Z 2 (6
9 6 6 Z 8 8 N8 T S (8
Z S 8 2 8 8 M 8 I I (L
8 I S ^ 8 8 N8 % I (9

t Z Z 8 Z 8 N l Z 8 9 (9
0 2 8 S Z 8 S 8 I 8 9 (t

^88^88 N9 Z 2 (£
8 Z I l 8 8 M 8 T I (Z
^22888 N8IKI

-#m m
^^[###^^40//^^%^/. '8 Z T 2 M sir

'I Z T 2 M sir 
^^####0)//^^%^^ '0 Z I 2 M sir

%wm# (i)

#r^w sis

14:^^a^c:^gr#m^|g)awq:^^|#m



3) J I S K 7 1 2 3,

33 X yftii; : 5 0 ml / min 
: 1 0 t /min

1 5 0 2 5 0 2 5 0
—)V H B#|b1 min 5 0 5

(4)

i) mmmfttft

^JXDit# 50 mm / min
10.00 °C/min
800.0 °C

% :"C
118N 333724 118W 331123 726N 334384 6318B 325370 6821N 328774

S61 ikE'>MteSS 255.50 255.73 250.82 258.49 253.88
Sei*#d>S$7 • 
m2'&M'pm%irurn. 391.38 315.28 390.5 358.47 382.86
$2 *«'>;&$ 7 • 
®3 '&»'Pffli£iUm 424.29 405.48 411.07
SBn*#M>|$7fi$ 456.32 449.27 472.18 456.32 474.53
m±»mmpnis. 349.95 364.21 342.57 334.44 345.93

Sti : %
72.97 3.59 76.40 12.95 64.38
14.25 80.43 18.13 78.47 18.99
6.17 7.99 8.95
6.60 7.79 5.86 8.24 7.53

: °C
118N 334518 118W 337352 518N 332996 726N 334390 6821N 334229

m i 'A&pmuifis 254.10 254.15 254.09 254.57 259.65
SSl*W>S*7 •

413.42 415.77 414.01
$n 7 SJ$ 478.35 421.06 464.25 440.74 472.18

355.21 364.92 369.60 362.47 362.70
## : %

m i *«*«'>* 86.24 91.74 80.19 92.15 85.27
7.03 13.60 7.78
6.39 7.81 6.21 8.04 7.10
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2)
JIS K 7121

: "C

Tim Tpm Tern
118N 333724 108.0 121.1 126.7
118W 331123 109.9 120.7 126.5
726N 334384 114.2 123.4 127.6
6318B 325370 114.6 125.7 130.1
6821N 328774 115.9 125.6 130.1
118N 334518 112.4 121.0 126.8
118W 337352 112.0 121.2 126.4
518N 332996 113.7 121.2 126.4
726N 334390 114.3 123.5 128.1
6821N 334229 118.1 126.6 131.1

3) it##]
Wfofife JIS K 7123

: J / g °C
s* 118N 333724 118W 331123 726N 334384 6318B 325370 6821N 328774

160 2.40 2.53 2.35 2.58 2.42
170 2.49 2.60 2.42 2.67 2.48
180 2.55 2.66 2.49 2.77 2.54
190 2.61 2.73 2.56 2.84 2.61
200 2.66 2.77 2.56 2.89 2.67
210 2.73 2.81 2.60 2.95 2.73
220 2.79 2.87 2.66 3.00 2.78
230 2.86 2.95 2.73 3.09 2.85
240 2.98 2.78 3.16 2.90

: J / g °C
a* 118N 334518 118W 337352 718N 332996 726N 334390 6821N 334229

160 2.43 2.28 2.34 2.41 2.30
170 2.54 2.34 2.41 2.50 2.37
180 2.58 2.37 2.48 2.56 2.42
190 2.64 2.40 2.54 2.59 2.46
200 2.70 2.43 2.57 2.63 2.50
210 2.76 2.51 2.62 2.69 2.55
220 2.83 2.63 2.67 2.75 2.62
230 2.90 2.74 2.74 2.83 2.53
240 2.97 2.89 2.80 2.90 2.64
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1) mm#

jsffliswwsg, -y-^vroMs® 6 31 s emm?
u- h*Tii. mmu'p^mn^&s.^4 o o,cig0i«s*i. ti©yi/- h

q°n=k D I-iE# /»s Si © c <h/)tgWB> h fc „ to®OT4T!4, i$)JD9j®#('€i:J:i)M 
#«'>©ip»rtW<t3 d t^lJglJT*fco

2) e#fi$

d, m©#m##©mA»ms4i%©. aAa&a#©Kma*MAi&6 4=31:
stens, i-irntt^i/- h©e 31 s Bt;ot,vm, #AAm©##4:om<
(1 26t) -US Wi L D P E ©St&tt 1 lCCSSf

$>-5 =
3) itm

ernttyi/- Hpan©6 31 8bb, otbmse^'K< ttir©5c
bA'6. *fc|sl-pDpttTfen^ h*iS7i5t,

3. 1.4 S^54)t4MJT

UZio
(1)

J I S K 0 117,
KSS-rs.

(2) lift
1) 1 1 8 N 333724
2) 1 1 8W 3 3 112 3
3) 7 2 6 N 334384
4) 6 3 1 8 B 3 2 5 3 7 0
5) 6821 N 328774

(3) S'ISgAft
57n h—ASrfSffl L-TURfi--^ 1/ v h*1 bSHS^fEticU, SflSiBfllH ck-SiSiSSIS 

$rff-3 fc.
(4)
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100

I I I I I I I I
700 650

Wavenumberlcrrrll

No.l 118N 333724 
4 cm-1
92
Cosine
01/03/13 10:48

700 650

WavenumberlcirH]

S'JJt 0 #

No.2 118W 331123
4 cm-1
89
Cosine
01/03/13 10:54
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100

I I I I I I I I I I III. I. I I I I I
700 650

Wavenumber[cm-1]

m-mm
E:t 0 ne

No.3 726N 334384 
4 cm-1 
88
Cosine
01/03/13 11:06

D Li-l I i i i i I i 1. I I I I
700 650

WavenumberlcriM]

mwmk
#l:$ B n-S:

No.4 6318B 325370 
4 cm-1 
90
Cosine
01/03/13 11:13
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700 650

Wavenumberlcrrrll

S'1^0^

No.5 682IN 328774 
4 cm-1 
90
Cosine
01/03/13 11:29
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(5) sf»
8Sfiig 1 1 8W 3 3 1 1 2 3l:oHtlt «1 0 2 0 cm-‘MI:Si&

®WS2,<»6h3„ ctottifiizilttif-B &©&, HgtoKiSExx**©? - o-c 
ttttsii, x, h u •>x>©s, -o- s,#iess), g (ca)

ffi©#8iStCO©Ttt, PEtt#02 9 2 5, 2 9 5 3 c m"1 ©C - 
(X*l/>X), 1 4 6 0 crrr,©CH2/5Ll/>ti;a*igilj, 7 2 0 cra-‘#Iffl 

cH^fi/ xn^nsite sazc.

3. 2 IlHiX-f ;i/A©»tlr • SSi
3.2.1 513*8311 • 5ISSS

$#WflB#R£ffl©TX4;i/A2:)iK®U ###3g#M©**###&9(©S C6
&BA6L/:.

(1)

j i s k 6 7 8 1,
(1 ck -6 0

(2) Iit»
1) 1 1 8 N 3 3 4 5 1 8
2) 1 1 8 N 3345 1 8 + LA320, 1 0%

(3)
1) 5.1 Kan

HSfcfr : J I S K 6 7 8 1 (CSSf 
n3S&iSl§- : 5 0 0 mm / min

2) 5isim
liCSR- : J I S K 6 7 8 1, 
a3#)A(^ : 5 0 0 mm / min

(4) IS*

1) 8314 1 1 8 N 3 3 4 5 1 8
imms 515131$

(MPa)
(W
(%)

§1836$
(N / mm)

# # # #
1 3 9. 7 3 4. 6 8 8 5 9 2 5 1 3 8 13 0
2 3 4.9 3 8. 1 8 5 5 9 4 0 1 3 4 12 9
3 3 5. 0 3 4. 6 8 8 0 8 9 5 1 2 6 1 2 8
4 3 2. 5 3 4.8 8 3 0 9 0 5 1 2 8 1 3 6
5 3 1.4 3 4. 4 8 3 0 9 2 0 1 4 2 12 5

*19(1 3 4. 7 3 5. 3 8 5 5 9 1 5 1 3 4 13 0
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2)#a# 118N 334518+LA320(10 %)
m.mms 515:5®$

(MPa) (%)
3I#%5®$

(N / mm)
# # #

1 3 1 . 8 3 0. 4 8 5 0 8 5 0 1 3 2 1 3 1

2 2 9. 5 3 1. 6 8 5 0 8 6 0 1 3 1 1 3 8
3 3 1. 8 3 3. 1 8 5 5 8 9 5 12 7 1 2 9
4 3 1 . 1 3 2. 4 8 3 5 8 6 0 1 3 6 1 3 9
5 3 2. 5 3 3. 0 8 5 0 8 8 5 12 6 1 3 9

¥±M 3 1. 3 3 2. 1 8 5 0 8 7 0 1 3 0 1 3 5

(5)
Ladene LLDPE 7 4 )W±(Dt}& □ 7*§EBfit (pp# 118)

51515®$ (MPa)
M* • *40
tit * ' • 3 2

fW (%)

- - - 7 0 0
m • • *750

*#aWa#(D118N 3 3 4 5 1 8^3V^TH.
118N 3 3 4 5 1 8 + LA3 2 0(1 0%)(Dck3t:WD4W#a:L

3. 2. 2
u%7^ ;i/AWc^L, u

(1)

(2)

1) 1 1 8 W J 10 0%

2) 118WJ (80%)+LD(20%, Mil. 3)
3) 1 1 8N (8 0%) +LD (2 0%, MI 1. 3)

(3) #^&{4=
0. 2 mmj¥$(D7^ ^A£fMU 5 OmmX 5 0 mm^lSrLfc&CDMJ^ 

U'tyt'f&o

(4) asm
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Mtroi o o%0s§sit. 2)
1 18WJ (8 0%) +LD (2 0%, MI 1. 3) t;-3UTttSft5WWj|A$T 

$65,4: 0 Wfi< Hx-5, L^L,

3.2.3 TtSiSiS*
SEiMfi^xx^Alcfimu Siero®ffl*#l:45V^TS^7)^'®@S. iliSf

-5 ^6ff«f-5fc6?)are$fToAc„
(1)

J I S K7 1 3 6, X^X^y X-My$4</)A-X'<7)5#iii6S
(2) litfi
©200/im 118NO* ttHj# 8 2. 6 kg/h 
©2 0 0 (i m 11 8N0* tfcttil 8 5. 9 kg/h 
©1 1 8Nfflft thtiJl 8 6. 4 kg/h 
@1 1 8N + LA3 2 0(1 0 %) tttti* 8 7. 0 kg/h

(3) imm*
i$S£hfc7A/hA£5 Ommx 5 0mm©^tffiT'3ft(;WifU.
±ia© tio tsis u /t„

(4) $S$

n /\-X (%)
mum ¥i§tt

1 4 6. 2
0 2 4 5. 2 4 5. 6

3 4 5. 3
1 3 8. 9

0 2 3 8. 0 3 8. 1
3 3 7 . 3
1 3 8. 6

0 2 3 8. 8 3 8. 8
3 3 8. 9
1 2 4. 5

0 2 2 4. 2 2 4. 6
3 2 5. 2
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(5) ##
A-fX«^iS<

$fc, ®©A-rxtt^'ffi^©tt, smsjicjz-s^s^* 

#x.6ii5„ LfcibT. ilWj^ftsgSSfTxH. a«©7^IPASsKurtSdtifi 
i5IIET'*-5t«»f sn-s.

3. 2. 4
0*Hl*lTSESnT^5 74- 1UAiiitt-y-^yTffiffl JftTl'57-f IP A©*B4> 

ai#6K$E9A5 C
(1) BtStoS

J I S K 0 117,
© 7 - U (c J: £ „

(2) K»
1) B*Bl*]TA#tAc, -«&57-rlVA
2) 0*HrtTA#LZi, -«to7 5^-b7^;l-A
3) tOyI#TA¥l7c7^Jl'AA
4) H^vSifSTA^Vfc^-i-ll-AB
5) -y-^ymmTAfL&^ii/Ac
6) -y-^ ySH6TA# LfcyjJlAD

tt: y-yym#-cA#i/t7 4'ii'Ay->-yii/©mm%^a?M.

(3) im&ft
»&&&537n 1—AtifrSHliSl, ^©WH£Bfl-ll»S»l2T(Srffi*i*£

(4)15$
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100 r-

700 650

Wavenumber|cm-11

Samplel-1 
4 cm-1 
282

S/gy Cosine
01/03/12 16:31KB II#

700 650

Wavenumberlcm-1l

##
SfSEB
KBB#

SampIel-2 
4 cm-1 
113 
Cosine
01/03/08 15:16
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700 650

Wavenumber[cm-1]

mit 0 #

Sample2-1 
4 cm-1 
281 . 
Cosine
01/03/12 16:50

700 650

Wavenumberlcrrrll

0 #

Samplel-3 
4 cm-1 
281 
Cosine
01/03/12 16:41
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100

11111

Wavenumber|cm-1]

Tzky 4 -tf—ygy
$IJS 0 0#

Sample2-2 
4 cm-1 
113
Cosine
01/03/08 16:02

50 ' i i i I i i i i I i i i i I i i i i I i i i i I i i i i I i i i i I i i i i I i i i i I ' i i i 1 i i i i I............. i i I i ,i i I I i I i i .1 I I i I.. I 1.1 ... .............. i i i I i I I i I i i i i I I I...L..I I i i i i M ii
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 650

Wavenumberiarr 1!

^ y—ygy 
K 0 B#

Sample2-3 
4 cm-1 
280 
Cosine
01/03/12 17:08
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100

JO ■ ‘ ‘ I I I 1 1 I I I I M I I I I I I I I I I I I I I I I I I I I I J I I I I I I I I I I ,1 I. I I I L I I 1 I I 1 I I I I I I I I I I I I I I I I I I I 1 I I I I ! I I I I I I I 1 I ! I I I I i i i | , | | i | ! i , , | , t i | i ,
4000 3800 3600 3400 3200 3000 2000 2600 2400 2200 2000 1900 1800 1700 1400 1500 1400 1300 1200 1100 1000 900 800 700 650

Wavenumberlcm-1]

mtiagsc
#J%0#

Sample A~1 
4 cm-1 
252 
Cosine
00/04/27 15:37

i 11 11 i
700 650

Wavenumberlcm-1 ]

0 #

Sample A-2 
4 cm-1 
252 
Cosine
00/04/27 15:53
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700 650

Wavenumberlcm-1]

m. mm.
Sample A-3 
4 cm-1 
252 
Cosine
00/04/27 15:53

...... .
700 650

Wavenumberlcm-1]

$|J^ B B#

Sample B-l 
4 cm-1 
260 
Cosine
00/04/27 16:13
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I I I L
700 650

WavenumberlcrrMI

S'JSBB#

Sample B-2 
4 cm-1 
262 
Cosine
00/04/27 16:40

i i i i i 1J
700 650

Vavenumbericm-1]

fflfe B B#

Sample 13-3 
4 cm-1 
262 
Cosine
00/04/27 16:40



700 650

Wavenumber[cm-1l

Sample C-l 
4 cm-1 
256 
Cosine
00/04/27 16:55

Wavenumberlcirr 1)

Sample C-2 
4 cm-1 
258 
Cosine
00/04/27 17:08
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100

700 650

Wavenumber[cm-1]

mnmm
T^Vif—'>ay

Sample 03 
4 cm-1 
258 
Cosine
00/04/27 17:08

i i 11 i
700 650

Wavenumberlcm-11

wmm
4 4/—'>gy 

SJ^BB#

Sample D-l 
4 cm-1 
254 
Cosine
00/04/27 17:18
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I I I I I I
Wavenumberlcm-11

■yr'S-fjy'tk
mnmm

'i %—i/s's

Sample D-2 
4 cm-1 
255 
Cosine
00/04/27 17:29

Wavenumberlcm-11

##
mw-mm
8'j^gBe

Sample D-3 
4 cm-1 
255 
Cosine
00/04/27 17:29



(5)

EVA(D###i,
EK#3)
#^#3) AkL
#^#4) #a#3) Aa^6a#^m<b
LTV^6ck^T&0,
#^#5) ChL Bl:#^tl6#j;0^^W###(D
#& 6 L # &###:§$ W:.
m^#6) #^#3) Aaim#c^u%^ixXD%iR^m^$a^o

3
Hffl^,Jtl/7^>^l7^J)sA)&]&^(Df%%ffi$i(Dfttf)\Z. SABIC <D LLDPE 

Ladene)^mW^:7/;i/A^^%-%h^ffW, Wc^^#%D(^;)/E797
y<&u:%7u

MWiMMt. LTti, 'Jk<D 4 iMUjfe&ff'? o

(2) #mmo##T-x h
(3)
(4) 3#<>7k7^;LAGW77E

3. 1 ^#1 ;^HD7'77t:cL5;Vl,E7^7^-4:I^T5&#l%#d#
(1) ^#8 M12^8^298 (^(), 3 0 8 (zK)
(2) #^f
(3) #^### LLDPE [Ladene]

7V- H : 118N, 118W, 518N, 726N, 6821N

(4)
1) shear rate vs apparent viscosity
2) shear rate vs shear stress
3) shear rate vs die swell
4) shear rate vs melt fracture <5)

(5)
##/\77m7/;i/A(D^cBl:^V^ Ladene LLDPE ^1%— E(D|^L

118N &U: 118W 77-k- H@##2 3 ^T^7-V-774">(Z)%A^
6 0THll8Nl:#f^^L^o 1:077-1/—E##, 

O^IBIZ^WT, y<7>ET^^T5#l:iaW(DT, $6C, 7^;i/Al##77 
E^fiVX 7/;i/A^#T7-v-7X7>0^^^^m^T^^g^&6. 70 

f i' v 7&#gtT-5#^&;Z)o
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ItfjjilX lz— H : Ladene 118N 

EElUit : 2 1 Ot
ex h>RT®$ i/y—V— h mi Mb §?«*»

0.5 mm / min 6 /sec & & 10
1.0 13 Sk A 10
2.0 23 m & 10
5.0 60 'MSi 7

10.0 120 2f63# 4
20.0 240 $"63#^ A ^63# 3

118W11118N4:D

3. 3. 2 man;#mmc#aGfxh
(1) 8%

*yn>;%x h'rmw^MPm#im2@m(Dxx v^-^mmuT^v, ^6

(2) #ms %1 2^1 1^8 8 (zK), 9 8 W
(3) (#) yxn- %%# #^m^#Ti]@^#m55o
(4) #^###

Wi?7y\i7M LLDPE
(5)

: EXV-75 A (|AjH)

B (#@)

Ladene 118N, 118WJ 

<t> 75mm LZD = 28
mm*-? : £/H DC-45 &&n?M 112A

<t> 75mm L/D = 28
mm* —?: £JU DC-55 fc&MiM 136A

C (^1) (f) 75mm L/D = 28
MW)* — ? : SJH DC-45 112A

XXVz.-: (LD/LL#m, XXVl/7X<P)
PL^<y(LL#m, y>x;i/xx<P)

X VS/ZL : #60/ 80/ 100/ 80
(6)

1) XXU3.-l[8$g^/zD(Dj?m#^$92 4gT&6.

118WJ ^ 118 N j; V $9 5
3) XXVzL—
4) XXV zL—X< 7l:

x.c/i-th;LX<XllPLX<yj; V$<13 5
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5) j#,saa.
|WJ—®fe^CII43DC-55 (Djjtf DC-45 £ 0 Ufa 7

3. 3. 3
(1) ##0 W12^10^17S (X), 180 (7jc)
(2) (») y-73- %%# 550
(3) 1mtm

1) Wi/7 7 M7M LLDPE Ladene 118N , 118W
2) 0 ifM LLDPE MI: 1.0 jfiSCDS^ U 7'U — F
3) 0 LLDPE MI:0.3 — F
4) 0*WLDPE ML1.0 M, 7V>Ym
5) 0 ifM LLDPE/LDPE 0 #X.fl#(DA°—5?m

(4)

: 0 75mm L/D = 28
9 'i : <£> 200mm, 4r^r v "7° 2.0mm
BUR : 2.0 ~ 2.8

(s) mm
7^;1/Aj&St-x F£?ta, (;ty;FcD^S

(6)

1) 118N&U: 118W ##(:, BUR 2.8, 7 J IF A J¥^ 200

2) 47/sec

3) iWE&LDPE £ lOwt %7*l/> FT&WcL E XyOl/(7)^%#t), 7^ — 7

3. 3. 4^#]V;3#<>7k7/;FA^j#^%F
(1) mmu «i2^n^60 c/n
(2) Wf (#) ^^3- *%%# ^El#^mr|]e^m#m550
(3) #amm

T'O 77 7 \l7M LLDPE Ladene 118N , 118W
(4)

#E#A, B, C : d) 75mm L/D = 28 

7^f : 4> 300mm, 7 'i E ■V’ 7 7° 2.5 mm
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XT U : A-500
(5)

i) T-r ;i/AA
h ffttias ffttiiasss %1'h-miM

l*lJf 118N 51.2 kg/hr 190 x: 31.8 rpm
118N 42.3 kg/hr 190 r 30.0 rpm

ft# 118WJ 46.4 kg/hr 190 x: 32.2 rpm
o'it 140 kg/hr

shear rate = 53 /sec 
take up speed = 5 m/min 
7 >f 200 t± m

1210 mm

2) y 4 Jl/AB
ffimyu-h fftiiiiS M'Ji-|H|C»

l^)@ 118N 48.0 kg/hr 190 V 29.8 rpm
tpM 118N + LD

(80%) (20%)
39.2 kg/hr 190 r 27.8 rpm

#E 118WJ 43.5 kg/hr 190 r 30.2 rpm
^1+ 130.7 kg/hr

shear rate = 50 /sec 
take up speed = 5 m/min 
7^ Jl/AJ¥<^ 200 M m 
T^/1/A#r# 1170 mm

fee

3. 3. 5
ca6—tour target for blown filmj \z^

T/l/h777TT—##&9(C3. 0
^ScDlIrMgl fSELECTION OF DIE GAPJ \ZtkLTCo
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OUR TARGET FOR BLOWN FILM

;

Bubble <|) BUR Melt Temp. Die Gap
(mm) (C°) (mm)

SINGLE LAYER 
(Test in Japan)

◄------- ►

180

◄---------►

200

◄------- ►

180 560 2.8 190 2.0
THREE LAYER

(Test in Japan)

r4------- ►,

225

r4---------►,

300

(4------- ►

225 750 2.5 190 2.5

TARGET
«◄------- ►

337
»◄---------►

600
<◄------- ►

337 1274 2.1 190 3.0



SELECTION OF DIE GAP
\

4> 600 MM
3 MM

Die LandLi = 10

4 MM
J



TGOEmcBUT
3. 4 K# -

>cDS-E7-f Jl/ASKiSVfcSS-, iBi: 
^-©7-<;UA^ffl)4lcaUT^-5*'£'i^©ff*^S t&3,

1) j i s k 6 7 8 1, MMMtf'J x^uyy j juj>
2) j is k 6783, iKMRx^uy ■ mm nx)imssy^)UM. 

9<DMnapffi&tf»9, 666ff«Scro#mTffoTV^„ C©m%T©K#mBHgl 
@i$@i, 5IS*5SS (BA®), Ii«jltt»at£©3l@6Wj:£"TW«£fi-5 T tiMiS 
snrtA-s,
fcfcU 5l$lit^ffi©SrW^1#<hVTtt,

1) J IS K 7161 (IS0527 — 1 #6)
■fyxj-vv-mm&mmMik, sg 1 sis: aiu

2) J IS K 7162 (IS0527 — 2@6)
S6 2BIS : fflBK®, J¥tB)£®£.OS

3) J I S K 7127 (IS0527 — 3 Ip) 
:/7X5LyX-5l3l1#tt©Siti$tofc S3SIS : 7-r;lAS.US->-b© 
sm&tt

SAB ICTttittTASTMSIISLtil,
1) A S TM D 6 3 8 , Standard Test Method of Tensile Properties of Plastics
2) A S TM D 8 8 2 , Standard Test Method of Tensile Properties of Thin

Plastic Sheeting
A S TM D 8 8 2

»tm@ffl}®©*-£)S£l<TtA-5o J IS K 7 1 2 7Tte@M®K.Uvy><;U®fe*g;t 
LT^5©-e-SIS4taLTl^/)T J ISTU, 4-El©j: 3
I'th7f >XT)I/A6 XT Jl/A©§l5itt^StelC7^
til, 7-'-xs*H:i:-r?>its-B^c65/te, 4-#,

*fe, S#«flgyfi6EfflUT, J I S K7 1 5 2 - 1 X-EHJEttX1
7XgL-yX#S©lttiiB8®8mM--$lS : jifiimmc#Btoli»H-S.ys@ffl®lit^M-© 
J$®) I2#7>'#, *©*ICSt"fi6®A(4=TJ$®6fTo7t.

j c i iiSABi cTimM-sy-»-T,fflffl©5i$3S$&as(ifyi>-en;En$i|$v^,
2 612, SAB I SfflWICtmSfTo

ffi$©§l®K!Si-mJ C I It
SAB I 5t, ttMBl2fed:?>*5^/>IS^6n«©T, 4-fiSj
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smm f7 n 7 7t“F - 8 5
fi£®pnn»tt # B JIS K 7139 (IS03167) AM (2 fM D)
7 >7— Z#

JIS K 7152 (IS0294) ##
80 *C X 2h

PE 118N Lot.333724

v U >7
fi$
CC)

yx;i/ 210

tu m 210
•f^nB 205
# 200

®EBS CC) 228
^ §y
B $

@6flJ CC) 52.1
iiJijflJ CC) 48.4

If titi
E A

Ifjfj (MPa) 112.9
Rate (%) 48.0

t&E (MPa) 89.4
Rate (%) 38.0

IftitijlS (%) Max200 30.0
X y U n. —[UlcSc (rpm) 75 ~ 80
WE (MPa) 0

18 $
Mttinem <s) 3.0

(s) 30.0
^awa ($) 12.0

St #1
(s) 3.16

at# (s) 7.0
i^lf titiSS (g) 29.6
1 cycle (s) 53 — 54

If uij X h □ — X (mm) 37.0
Vav * (mm/s) 184

*Vav mm/s) =15.7Vs = 15.7 (If titiX h □— f7 mm//'? v E X X sec)

SABICTkL JIS
K 7350-2, X7x7vx-^#^mcj;^#m^m^m(iso 4392-
2#^)

>7' 
A^ :

x%m
i/— h *t"-6'
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ilnn

a) 7*7iy77,7>7'-F?Sg • • • 65±3t
b) 7k i* If • • • 1 8 ± 0 . 5 #Z 120#
c ) MimS. •••60 WZm : 300 nm~400 nm

(2 9 0 mil S A S 8 0 0 nm ( A Z li Z 5 5 0 w Z rri)

>7-?ytmz£r)iii'M£it£'t7oM&temimStMittytmzMfc?Z><n 
t, uTe#snssfcf#5
P U 7 ®x—7

M, ###7 0 U 7'®¥¥%%lfm#6
M J /ni

mSAB If ^ ^ m
6 2 8 0 3 0 8

: 3 0 0 nm ~ 3 8 5 nm)
1¥

C ® d t^ b 7 n U 7'*S£ LT l ¥#®*-t 7 >7-7ftSUBflfiff 51:tt,

3 0 8 M J ZmZ 6 0 J / s /m'v 3 6 0 0 s = 1 4 0 0 B#M 
(ft : 1 J Z s = 1 W)

5 0 0 neH@g®m*i#m%Bi:%5=
7-f;vAi;MVTfc,

fCo

4. BF^SSA
4. 1 IS 1 @BF%£SA

*¥$SS 1 @g®E%S§A<hUT, SABIC #^6*® 3&&B*l:m#L-/:. 
Mr. Al-Hamdan : TSLfllXfflfES, *T’P'7x7 h® U-7*
Dr. Ibrahim : *tt,
Mr. Alshamrani : TSL SS,M%S

M mm 6 if 1 9 6ff 3 0 H*T®2iiMT> $7'oZx7
mn • s«fflitti;7HT«s • ^®iss«A®a

¥tit 1 2 ¥$ S 1 [el SABIC E^fSSAES

Thtl 2 ¥ 6 If 1 9 B (If)
6F-1AO)
m## *be&, ebss

BM# SABIC : Dr. Ibrahim, fiffi
jcii : mmmmm.
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torn*(2) amm-txx-
mm# Janas. k*±e

to fa# SABIC : Dr. Ibrahim, Effi 
JCII : iWSf^SilV, 5%

Sflxi
1. *BBM
2. bros6$ICffl#SIS

¥fi£l2¥6fl20B (*)
KM* (W)
mm# ssfssa#, muf-i, nets.
KM# Mr. Al-Hamdan, Dr. Ibrahim, Mr. Alshamrani, EtS
a**a
1. XX-Xx-Jh©IKW

tarn#*

X*>X>)8T'tt7i< . U * K # (dry port) C LttLni. SABIC IWSitfSn 
fc. *ff, #8 NEDO ©7#M#6to, a$^S©#@§HU-V 
o /r.

2 . SABIC 0 LLDPE WkWfMo*
tt#tti:9Slfrji#©x-X£2 1 B tc S ABIC #11: f i L *.

3. l+8#i$$$fe«lia#6 2 o o l ¥t:®eUT$kU0g, sabic

*„
4. SABIC

1) iSK*©¥«
2) #XX7xt:7ISl*IT'7l?!ES:hT©-5*5*ffl P0 X x J1/A01MB

¥bt 1 2 7- 6 J4 2 1 B (*)
KM* (#) X"xd —
■tS/ir #$*«*/( ffl 5 5 0#tt
mm# *«j§jr*&s (imxm#),

kfgjtir&MSiSE®, *** (#**a*a#*®. to
KM# SABIC : Mr. Al-Hamdan, Dr. Ibrahim, Mr. Alshamrani, Ef8 

JCII : 18 Sli
i. saskft- 

• aSir i 9 6 o a- 8 n 
•*** 12fi5S#n
•illrinB : ffttift, X A ll/AhKSfl, X □—X—hhfciM#, T-X 7 X X Jl/A
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s&mm, 7U-'/3>am sets, swaa. vim 7 me*
-f >7l/-->3>6K®8ttl9a©^0±tf©7 0%, rfJ«©5 0 

•##M163«
2. «gg©gE«se
3. ZC#M#
4. #A*#@©{±«n-6^k#.

3*'f >7D • 7-,-;l/A58S#©f±«©li£IM&Ui’KS$j£Sl;ftll|r=1$:
■e-f, S$6fl 2 4 B (±) SABIC JAPAN 6

5 . SABIC 17 Ladene © capillary flow test ©i^JliEX 7 £■ U A,

U£

#Sffl^fiKEESS$

¥5612^6^220 (*)
KM* *sn (m
IS Sr SfllEAAtptf’WBT 1 5 1 5#ifi
Hss#

SABIC : Mr. Al-Hamdan, Dr. Ibrahim, Mr. Alshamrani,
jcn: mmnmmm. esb

1. Sthfflih
ma2 2¥*MV1&3i#:I7%6„ SS«3 0 6 # U

m-cwm. kb- • 7-f jhAto^^Ricam.
7t##*E@7/;i/A##©m###em^g^©i#mtmAT©^. f©#. akxs

S, LT#/uT©-5.
• X*£ : 8 6 61, 9617J6, 000P5
• ®SsMK : 2, 2 3 7*

2.

is«!t?uxfp> • y 4 )ih,$Lmwt.mTkum'\ ■ sse«&s¥v^„ 

*6i*©*TicS5,**7h7";i/T, ei^©li:a©«&M©T]li,Vc-

##

Tfi£l2iF6fl23B (A)
tor=m

1390
ffiiSK a*g imme*©*#)
SABIC : Mr. Al-Hamdan, Dr. Ibrahim, Mr. Alshamrani, ##<
frfr&tX Ctt) :

JCII: USSR

7'J K H-A bft 0, #^-©$1:*#%©%#
4->5 a. V- hlii*-5EllSEx.T©-5o

IMIfiA

1
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A'T&9, SESttASUWc. 

t*©i;5&I?S65-X-5A>'>5aV-hVTj30,
##&W' 6<Mff^Sf6£§W"ti3 0, WyT71'7A'6W^$Ec7) nJEttfc 
aSHIcAto A:.

2. A#*#

• 7 U H
• Experimental Set-up to Continuously Monitor Water Flow and Solute Transport in 

Unsaturated Large Weighing Lysimeters

« 12^6/3240 (±) 1 : 0 0~4 : 00PM
(m

SABIC Japan (D#r##g
1-7-1 ##0T#mH;i/|##4 F

m) 7°?^-: ±m, ES, #2^
SABIC : Mr. Al-Hamdan, Dr. Ibrahim, Mr. AlshamranL ##c 
JCII : M3

1. sABic

2. SABIC
3. '&M&lZ&m'tZ>7kM%:WmztZ>o distilled water tTZo
4 . 7 SABIC

73:4o, SABIC
5 . SABIC \t TSL £ JCII

%%1 2^6^ 2 6 0 (^)

§fjfn\^3 SABIC : Mr. Al-Hamdan, Dr. Ibrahim, Mr. AlshamranL ##
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JCII : 88SIS, Hsg

i. <nmfr
■ itit mmmmummug.
■ aist

• £< 5>I6
• cmpsss (SfflSftasftES)

2. mx^xmtmgmm omit
■ a*ie»T«%s
• #9SIS xMfc3S@t£®lR@{jil
• #«W4SU XA##7'?X^v7£C 1ft#
• ft#SIS S$8-a
• 4=0jW%S isi;&X®->-M«£tinx

GL
tin gl

iSffl «) GL 
Wrt GL 
i£lll$6

¥fi£l2¥6fl27H GR) 
toW#c JM'XftX (to
mm xs»*s*s#f*wm 2293-1-4 

ABflSS
flliiEi UxBSKS.M^SISft
s±*$iex samm
fiR m #*§ 1 s$«fi

Eg MS' SABIC : Mr. Al-Hamdan, Dr. Ibrahim, Mr. Alshamrani, 
JCII : «g|S

1.
• SSit: BSfa 4 3 ip 8 n, #*xe*«0S$E5e
• X*A : 4, 8 0 OTjH
• SSl*I§ : #*SIX;E*yWl/-A-T, MSS

2. *POCOB*®«S

B*m* PO (Siffl#'Jt27j>-7jM) I:li#ti7j;aii/5S*S^, ft# 
*%®nn©7 4 )1-X#)&(1. 31 100 ~ 200 n mT, ■#©*)$#

/LD or LL/EVA (VAC 10-15 %) / EVA (VAC 5 %)/

It' (PVC) £©TO**©J:tl5#T-5.£TE©SaDT, 
£nx hTli, #po 9 ® fi I: $> -5 „

M0#X©^r=1M 200 ¥/nV
7-fXA©H$ 40-50 ¥/kg
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(D Super Sola (150 H m) / WXWE 5
195 ¥/m2 + 200 ¥/m2 = 395 ¥/m2/5 ¥

(D Mikado (70 U m)
(65 ¥/m2 + 200 ¥/m:) 

(3) (100 li m)
(100 ¥/m2 + 200 ¥/m2)

X 3 (#0#A[a
3/5^
5 ¥119) = 795 ¥/m2/5 ¥

X 3 (#0 #X.[h]^/ 5 ^ [el) = 900 ¥/m:/5 ¥
Super Sola

1) oJ#^J(D7U-M7^h mm
2)

ii, ^%/\9x^iooma±,
#a#$aTW57/;i/At:tll

TW6.
m#jg#

(#) (D##% #po

OXT, th^y##P^zK##^T&6o C^611,

%12^6^288 W
f^Tol 9t CBCf'y7

WSTfrMKE^fflHT 2720-1
(# =

SABIC 
JCII : 1

P-7K PP

u-y- as*. ty>?y±u-##gi;m»+^-
Mr. Al-Hamdan, Dr. Ibrahim, Mr. Alshamrani, 8c $1

•A

i. ^msft
ISit: uga 3 o ¥ i o fl
#*A : ltl5 0 0 OUR

^msmmwiam. -iyvv-: F*34^ • □ ->3>7jiiAf&Mm, t?tB75*-^
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SS7‘7X9Ay 7#®l$lt • SH7 • KtE„ gK*i£E£ A-X 1C B *0t$f-fi6 
5 y XXUT^-5.

ftix fiao«»lt TC^X'XVyd-'J- (to A<Ea*g®#TI:AO. 
tbS£^3Sbfc¥t;S*bTiA3„

•%#m:140«
2. I#a#
3.

5ft*yn-XxX hTfflv^BriEtt©iS^«aicx)V^T, f EExa

-X&Uv&g&flHSCo^TtaMU HElSS&fT&o*:,

Wl 2^63 2 9 0 (*)
ter-i* H#iDi»$esa
i80r =FXWS®fflS/hS;MliT±/hiH 1573-5
m»# jimiEii
H$Ir1W SABIC : Mr. Al-Hamdan, Dr. Ibrahim, Mr. Alshamrani, l£(ti

icn: JE8K
i. sais^

• EiE : na# 3 0 ¥ 7
• K*A : 4, 9 0 0 7JR
• VSl*M§ : ?BJ$SE, SUfflTjtUx^l/X • 77 JbA, SSBS/H7'/\7Xi®g®,

E5E
2.

(to 773-!)mi7;*S#l'f >7 V-->3

3. KEJSS
• LLDPE H*7—11/ (iSEfiPE $7'l/> F) Rt£X 7 nHz > LLDPE SEffl LTtA-5.
• X7n-t>LLDPE$ffliA-i>atiti;mttRtfi£$/55"i6iA/iS6Ta6-E>o
• A7XM77XAtoWfiKti, X 7 □ 4Z > LLDPE / EVA / EVA TS5.
• 4=roeic**7x®®*®^tta9JS7V>Hu. ^i-b, fsi

i:aEmm®mm7 7*x&im%, TW&mgm&KikL,
4>HM©7>/17>

• aEVT(^7x;hA®#nij;*0aoTi6-5„
FAtoFffl : S/g, JIM 3 0, 5 0
/\7xm : AT3BX, 7 5, 1 0 0, 1 5 0, 1 8 0 #tm»i'8>50

• ai*n?A7X£f7oTHH7X h£UTA-E>„
• 7 7 )VASiMS : 51® 0 8*®, S7k A^fX',

(SrStt, ^»»»ttfr£'©§*®ffl?E£fToTiA-5.
4. A###

*sm 7H1A0JAS &VEEinx©aiAi8issA#vfc„
M, J I StiJC I I
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iE#

Vf$12¥6fl30B (A) AM 
KR* (#) iKff#SE#Br 

itSMIKiilRJil 5-15-4 
M# %

&«+>-- t*x®a#D-fxa«
«iSSff $K-t*®E%2S *&

ESIr’llE SABIC '. Mr. Al-Hamdan, Dr. Ibrahim, Mr. Alshamrani,
jcii : mmma*, is be,

:tS

1. Wealher-o-meter © ftE T/WiM
1) 420 nm H 300 ~ 400 nm TA/t—
2) X h ©fSE&VBH

Atlas©aaisau-'rKt;fe*D, 7
Weather-o-meter © Hi 1%
1) SABIC R{#*o%g©ft#&#B JCII ICi8ISt*-5 =
2) M*©#ln!$tM'i'&6
Weather-o-meter © nx M Pit
sabic flltefiliJBzniSlcaSBL/t©, j*ftQ$ti;3 0t£CF.
SffiltlTIJ, H&I2 3X:©tlfiS$S$VTV^c»i, 3 5r$Tt«ggttl6t

A43, 7fl 5 H (*) sabic fill::iS#-r 5,

¥f$12^6fl30B (A) PM 
Wrap-up Meeting
mm iciiis^^i
ttiiSjii SABIC : Mr. Al-Hamdan, Dr. Ibrahim, Mr. Alshamrani, (£fi

icii: igsmsav, /Pita*, $oj, k®,
»atcafcoT©vttffia
*yoy%xb 19 9 9fg#e# mxm) sa#L/t„
Atlas a© Weather-o-meter BUS 6 SABIC /)> b JCII
sabic {siJte*7°n-XxX hroAfrxa-Xn—;i/7)sgku©.

SABIC ©Alt¥$tt 1 1 2 AT, *Xn->*xX h©fc©©TS{f68l2A#:X
A © a. —Jb^'i&B'C $)-6e

JCII tUTti, *:/□ Xi X h©A*#SRVIF$#©±^SIMVSH, EEiJ 
fg&ISIBT, $l*T©xV-t*>A-->g >#TfBJ$=fe SABIC
cnK±©w«gxx-'©b.-jms6u/j:v^ sbic. b*h©Ai+a$iW¥Stt

T, -¥W4T*#XX--©n.-Jl-/6i®6t"-SW&RSIftlSVfc-
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4. 2 m2B#f9C#^A
#(D4&(D SABIC #3%#$:8#[:m9#

L/X
Mr. Al-Hamdan : TSL ^7°Uyx^ F CD U — 7"
Mr. Gaeckel : TSL *10 ~XM%J FAX If—
Dr. Ibrahim : #%, ^^^##^7 FAX if- 
Mr. Alshamrani : TSL

3^2^198^52^2 7 B^T(D9 8^T, FCM#

&-5o

^12#^ m 2 @ sABic

^1 3#2^ 1 9 8 (^)
(Pi)

#m, w, #m, x^, me;
EiPnlS' SABIC : Mr. Al-Hamdan, Mr. Gaeckel, Dr. Ibrahim, Mr. Alshamrani^

Mr. Al-Hamdan^5^il^il##(D%H-7^&o/:#.
^Milsfc o
1.
2. B^(D^%
3. SABIC
4. SABIC

(D4r ^HD//771:4;6 ##

0thC7>;mmTA^L^:/\C7%Mm^U 7^;FA(D####
5.

1:11 ISO SABIC 11#& ASTM ^##l:A:3Tl5 0,

MX^c^Mi## 5 0 mm / min 
~7 4 A A pi##: 5 0 0 mm / min

%13^2^208 (A)
(m

icn: x^, mg;

Wifnl# SABIC : Mr. Al-Hamdan, Mr. Gaeckel, Dr. Ibrahim, Mr. Alshamrani> ##
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%77°7#^4;0lS(X (CAMPUS)
ft o

3^^(D777a.-jkm^igm

m^umwm: 9i#0 9&$,
m#i;,

4.
^ 1 3 ^ : 07 b O 7^7:^^# (^±#

O □ h— Ja

5. SABIC^^yo7a:7h#m(D@MtmmA^##T^.
£ jcii

%%1 3^2JJ 2 1 8 (*)
tfjf39c (#) 7° 7 3 —
mm# i#mm+3ism, mm
ITjfnl# SABIC : Mr. Al-Hamdan, Mr. Gaeckel, Dr. Ibrahim, Mr. Alshamranh #|g 

JCII : #lll, MU

i. sABic 4:
SABIC JCII 5.

3. 7^;i/A^#7om7#^0##mBm&^ SABic (DmmT^#A%icov^Tm#
Un* SL/to

4. =c#m#

^13^2H228 (A)
(W ^cBZ#

# ^ 179-93
mm#
IT/fnl# SABIC : Mr. Al-Hamdan, Mr. Gaeckel, Dr. Ibrahim, Mr. Alshamrani, [tg

JCII :

1. #%^lA

rej e,

JatiniMop
§x 1L pg|n 30 ¥ i ft 5 8
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[ w:55^->a
OMiSnkiXTjRiSEjiD o x Jb 6 0

[* a] T 101-0031 jKfleamtBBKjfittBB 2-5-15 3 • 8 F
Tel : 03-3862-8511 Fax : 03-3862-9287

[ %## ] 488 £
[* * A] 320 @77 FI

2. 5*-->3 >KqDq©tt|g^ffli^©|g7h^$l0- 74 71A"9">7M1©Mf#s§lj-
fc„

3. 75*-->a >S«lCO^TI69g***0,
4. x«a#

¥fi£l 3¥2fl 2 3 B (6)
MR* SHIty>7yfJ- «) (CBCT77SS#)
B#* iftsaft- EfitSMto, ##, £
MR* SABIC : Mr. Al-Hamdan, Mr. Gaeckel, Dr. Ibrahim, Mr. Alshamrani, 15®

JCII : H$, JSBfflE
siisva
1. 7 s ico o it.
2. *-/n-7x7 H=m 1)6 7 3^-7«%*£#& SABIC te«UZc.
3. 2. CIo'HT, SABIC 7)17 5 *-7gltAft2pei=!&B»7;-7 (ISSBfl, 

£'Se*, IS*. jmESS)
4. X#J%#

VBKl 3^F2fl 2 6 B (71)
MR* JM'iffcl (#)
BIS* Sffttft, vXX®»S. it*®R
MR* SABIC : Mr. Al-Hamdan, Mr. Gaeckel, Dr. Ibrahim, Mr. Alshamrani, 15$1 

JCII: @lll, K8H
mmmm
1. SABIC j;!3ef%S5fciattS69*RCX|llB$ffll)TBiRV£=
2. SABIC J;Dlf7Ee*SMLfc,

(D* ¥ £ P if 7 71= J: 6 #14©»StWtt

©•t77vHf*3T'A#U*/3 7X7Hjft^lJ 7T7lACDti1t$%tt
3. *-*)t'ftXJ:OeagBan<7)*a7I-t, J6#UroM%SIS&»iRU£.
4. /\7XIBS^IJ l=OV)TS*toR™SrL*„

¥fi8 1 3¥2fl 2 7 B (A) AM 
MR* m MftmmmKffi
BUS* XEKSSto, BfSftWT—t'XISft
MR* SABIC : Mr. Al-Hamdan, Mr. Gaeckel, Dr. Ibrahim, Mr. Alshamrani, 15$!
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JCII: ms, JB8K
mmmm
1. SABIC d: 0 w-O-M ©jS&RHSKfJU, $ 1 HffttlgftSrlSiM-fc,

3.

3¥2M 2 7 0 (A) PM 
I6M56 m
mm# #oj. ids, mm, m
8619# SABIC : Mr. Al-Hamdan, Mr. Gaeckel, Dr. Ibrahim, Mr. Alshamrani,
mmmm

2. ms• e*s«©^
73;*, *8SSH38 B SABIC JCH

3. Vtitl 3f%, jcn © sabic ter=1ti¥e£i 3^5^^-0441*1-fc. *fl=. sabic 
<3 0 ©0^441-oTftg-r^,,

4. 3 sa
B*mmT©#Rff##7#, S7-f-AT$4:ii?)©taW4ffV^ $XTM6Sat4^

fiKLfc. ass©5 ■feltlcST'^ -A©S77 -> a >S«4$
estt^.

%*, M#S#Jti3f ©*m%t a tl:IV. P#K*SlciRSVT*5©T#MI«nfc 
va
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ON FACTORY PREPED INSTRUMENT CONNECT UquIAIr LINES TO BRACKET ATOP INSTRUMENT

(ON FELD KITS, PERFORM ALL PILING CHANGES FRST, THEN NSTALL BRACKET) )^r (InlET)

-THS HOSE WAS 
ORIGINALLY 
CONNECTED TO 
EITHER THE HOT 
SDE OF THE LAMP 
OR TO THE OUTPUT 
OF THE HUMIDFIER 
HEAT EXCHANGER.

z----- —j ! HJMIDIFIER HEAT ! j-V]-------- J
( -----UH i EXCHANGER (OPT.) i

CONNECT NEW LINE 
TO APPROPRIATE 
PORT DEPENDING 
ON WHETHER A 
HUMIDIFIER HEAT 
EXCHANGER IS 
PRESENT OR NOT. 
THE HEAT 
EXCHANGER MUST 
REMAIN N 
THE CIRCUIT!

a

ROUTE THS NEW LINE, AS A 
LOOP, FROM UquIAIr INLET 
DOWN THROUGH MACHINE 
PASSAGES TO FLOOR. THS 
LOOP MUST BE INCLUDED AS 
A SIPHON-LOCK TO PREVENT 
WATER LOSS WHEN THE LAMP 
IS REMOVED FOR SERVICE.

(*

11
0

□ D

CS-5 COOLING 
SYSTEM

.CS-5 RETURN PORT 
(SHOWN HERE TURNED 
180 DEGREES FOR CLARITY)

CONTROL THERMOSTAT 
SET TO 58 DEGREES C.

H-TEMP CUT-OUT 
THERMOSTAT. SET TO 
60 DEGREES C (MAX.)

COLD
(OUTLET)

THERMOSTAT

HOSE 
CLAMP 
(2 REQUIRED 
AT EACH 
CONNECTION 
ON EC
INSTRUMENTS)

Liqui Air

IMPORTANT!
ON FACTORY PREPPED 
INSTRUMENTS, ALL 
INTERNAL PLUMBING 
HAS BEEN INSTALLED. 
SIMPLY CONNECT THE 
UquIAIr WATER LINES 
TO THE HOSE BRACKET 
ATOP THE MACHINE 
AFTER REMOVING 
THE JUMPER TUBE.

IF YOUR UquIAIr KIT 
CONTAINS THE HOSE 
BRACKET, YOU MUST 
INSTALL IT AND THE 
INTERNAL PLUMBING AS 
SHOWN IN THIS DRAWING.

END VIEW - ELECTRICAL

BE SURE THERMOSTAT 
IS SET TO 55 DEGREES C.

THERMOSTAT

□

ON/OFF
BREAKER
SWITCH

X

A

220V AC 
POWER PLUG 
(CUSTOMER 
MUST SUPPLY 
POWER CORD)

FIGURE 4. PLUMBING & ELECTRICAL DIAGRAM
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EXECUTIVE SUMMARY

Two Japanese Project Team Members, Mr. T. Hattori, Asst. Team Leader, JCII, and Mr. H. 

Uehara, PLACO Company Engineer, JCII, visited SABIC, November 11-21, 2000, as per the 

project schedule.

On November 21, 2000, SABIC received at the TSL Site from JCII, a new Atlas Xenon 

Weather-o-meter (USA-made) which the SABIC Team and Mr. Hattori inspected and found to 

be in good condition along with specially manufactured Attachments (Japan-made). The 

Weather-o-meter will be installed temporarily in another Fabrication Lab location until the 

completion of the dedicated Japanese Project Lab.

PLACO, Japan-made 3 Extruders and Control Cabinets of the Blown Film Line have already 

been shipped by JCII and they are expected to arrive Riyadh by the middle of January 2001. 

Major part of this JCII visit to SABIC was devoted to the discussions on these Extruders and 

their delivery, site-preparation and installation requirements. The SABIC Project Team was 

supported by our Engineering Section Staff, who clarified and explained their approach to 

Film Tower Erection and Raising of Roof in the dedicated Lab area. In addition, preliminary 

installation arrangements were also discussed for the future Film Laminator Line.

JCII wants to complete both (a) SABIC Team visit to Tokyo and (b) another JCII visit to 

Riyadh by the end of the Japanese Fiscal Year 2000, which is by March 31, 2001, to make 

use of their allotted NEDO/MITI research funds for the Year 2 of the Project. The Agenda 

items agreed for the SABIC Team visit, Feb. 18-28, 2001 includes Additional Test 

Equipments for SABIC, Year 3 Research Plan, Review of Rest of the Blown Film Line 

Components to be shipped in Year 3, Laminator Specifications, Mini-Green House 

Fabrication, and visits to PLACO, CBC, MIKADO and TOYO-SEIKI. JCII Team may visit us 

again in January 2001, after we receive the 3 Extruders at the TSL Site primarily for their 

inspection and also to see the TSL Site Preparation.

KSA-JAPAN Joint Research Project
JCII and PLACO Team Visit: to SABIC

REPORT ON JCII and PLACO Team Visit to SABIC
November 11-21, 2000

Ail information contained in this document is the confidential property of SABIC.
It can not be disclosed, copied or used for any purpose without prior written approval from SABIC
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KSA-JAPAN Joint Research Project 
! JCII and PLACO Team Visit: to SABIC 

REPORT ON JCII and PLACO Team Visit to SABIC 
November 11-21, 2000

j Introduction and Visit Objectives:

; As per the KSA-Japan joint research project plan & schedule, 2 Japanese Project Team 

I members, Mr. T. Hattori, Asst. Team Leader, JCII, and Mr. H. Uehara, PLACO Engineer/JCII 

! visited SABIC from November 11 to 21, 2000. Mr. Uehara represented the PLACO Company 

i which made the 3 Extruders that are already shipped to SABIC under this joint project. The 

i rest of the Blown Film Line is being manufactured by PLACO at their Tokyo Facilities. Also, as 

| per the project plan, SABIC received a new Atlas Xenon Weather-o-meter (USA-made) along 

j with Special Attachments (Japan-made) from JCII on Nov. 21, 2000, at the TSL Site.

| The JCII visit was strictly restricted to the following project related technical activities and 

i discussions:

| • Check the Weather-o-meter and its Spare Parts received at the TSL Site.

j • Discuss and finalize the Laboratory Lay-out for Blown Film Line, Film Extrusion Line, 
| Weather-o-meter and Offices.

; • Review the delivery, location and site-preparation for the installation of upcoming 3 
I Extruders of the Blown Film Line.

! • Check the Sample Films produced by PLACO from our 3 Extruders.

i • Receive and analyze the test data developed by JCII.

j • Review of Film Tower Erection and Raising of Roof.

I • Preliminary discussion on Film Laminator Utilities/Installation Requirements.

i • Discuss A/C and Chiller Units supplied by JCII and their locations.

j • Preliminary Agenda Items for Upcoming SABIC visit to Tokyo and the next JCII visit to
! Riyadh (to be completed by March 31, 2001, i.e. by the end of Japanese Fiscal Year 2000).

i • Action Items and Wrap-up.

All information contained in this document is the confidential property of SABIC. ' -' ' ' 7
It can not be disclosed, copied or used for any purpose without prior written approval from SABIC

- 110-



KSA-JAPAN Joint Research Project 
JCII arid PLACO Team Visit to SABIC 

REPORT ON JCII and PLACO Team Visit to SABIC 
November 11-21, 2000

Summary of the JCII Visit, November 2000

Weather-o-meter and its Spare Parts:

Received the Weather-o-meter shipping boxes with the help of our Procurement Department. 

Mr. Hattori and the SABIC Team inspected and found the Weather-o-meter and all its Spare 

Parts in good condition, as per the Shipping list. Plans are underway to install it temporarily for 

its immediate use.

JCII brought and supplied 50 injection molded tensile samples for testing in our new Weather- 

o-meter, after its installation. SABIC team requested JCII to provide the injection molding 

conditions and test procedures for our duplication experiments.

Films Produced using our 3 Extruders and Analysis of Test Data:

JCII brought and presented to SABIC 2 samples produced at PLACO Company using the 3 

extruders, which are now on their way to Riyadh. Mr. Uehara presented the operating / 

performance data from the 3 extruders. Analysis of the processing data and test results 

revealed the following:

Ladene 118 extruded best at 190 deg.C. At 215 deg.C the bubble became unstable. The 600 

mm diameter die with a shoulder of 300mm is optimal and will give a bubble diameter of 1200 

mm (BUR: 2:1) and layflat of 2.0 meters. The 350 mm shoulder is claimed to be critical for an 

about 600mm diameter die. At 360 kg/hr. output, critical shear rate is reached with a 2.5 mm 

die gap. To minimize melt fracture a gap of 3.0 mm is required. The calculations used for 

obtaining critical shear rates were reviewed.

- Ill-
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KSA-3APAN Joint: Research Project
JCII and PLACO Team Visit to SABIC

REPORT ON JCII and PLACO Team Visit to SABIC
November 11-21, 2000

Film Tower Erection and Raising of Roof:

Plans were changed to accommodate the film tower between roof support beams in the 

north/east corner of our existing warehouse. In this way the supports do not have to be cut. 

Mr. Uehara preferred to have the corner beams installed as one piece (not cut) to retain 

straightness and stability.

The Roof extension will be self-supporting on four posts. A one ton electric hoist (suggested) 

will be installed in the very top, x/y movable to reach all areas of the extended roof. It will be 

used to erect the film tower and later on for upper collapsing frame & roll maintenance. The 

Japanese normally assemble the tower on the floor and then use a crane (through the roof) to 

lift it into place.

SABIC preferred to assemble the tower piece by piece, in its final location, using the 1 ton 

hoist. The heaviest parts are the corner beams (approx.SOOkg) and Nip Roll assembly (approx. 

800 kg). Space between roof support beams will be 7.25m x 8.0m.

JCII will obtain accurate weights for these units. SABIC will send modified 

drawings showing the laboratory & new raised roof area to JCII ASAP via DHL.

All information contained in this document is the confidential property of SABIC.
it can not be disclosed, copied or used for any purpose without prior written approval from SABIC
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KSA-JAPAN Joint Research Project 
JCII and PLACO Team Visit: to SABIC

REPORT ON JCII and PLACO Team Visit to SABIC 
November 11-21, 2000

Film Laminator Line - Preliminary Discussions:

In preparation for the Laminator to be delivered in 2002, SABIC Engineering will supply a 

power panel and breaker for 300KW. Headers with process water and air will be installed in 

the area. A double beam, movable hoist will be installed over the laminator for servicing. 

Details will be finalized in the next year activities. But, further requirements and Laminator 

Specifications will be discussed during our February 2001 meeting in Japan.

A/C and Chiller Units supplied by JCII and their locations:

The A/C units supplied by JCII are rated for 35 deg. C max. inside temperature. In Riyadh, the 

outside temperature can reach 50 deg. C resulting in reduced cooling capacity.

Engineering suggested placing the JCII supplied A/C condenser units outside OVER the 

existing CARRIER A/C condenser unit. A concern was raised that hot air from the CARRIER 

would further degrade the already limited upper temperature capacity of these condensers. 

JCII will send complete specifications of these A/C units including piping to Mr. Baskaran.

/Ill information contained in this document is the confidential property of 54BIC.
It can not be disclosed, copied or used for any purpose without prior written approval from SABIC
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Upcoming Visits before Japanese Fiscal Year 2000:

(a) JCII Team Visit to Riyadh, January 22-30, 2001

Mr. Hattori, Mr. Uehara and Mr. Kato, computer engineer, will be visiting to inspect the 

extruders. A Technician from Toyo-Seiki will accompany Mr.Hattori for the installation of the 

new Weather-o-meter. This visit date is dependent on the arrival of the 3 extruders to the TSL 

Site.

Mr. Kato will stay in Riyadh from January 26 to 30.

(b) SABIC Team Visit to Tokyo, February 18-28, 2001

• Discuss Test methods. Compare Japanese & SABIC/Saudi Standards.

• Review requirements for additional testing equipments.

• Discuss Research plan (work program, including additives, testing, fabrication, etc.).

• Visit PLACO to review Blown film line components to be shipped in middle to later part of 

2001.

• Visit CBC to come up with draft technical specifications for the Film Laminator.

• Visit TOYO-SEIKI test equipment manufacturer.

• Visit MIKADO, Mr. Kakuta / Mr.Tsujimoto, & Discuss mini-green house fabrication and 
natural weathering experiments.

• Visit Laminating Film processors.

KSA-JAF>AIM Joint Research Project
JCII and PLACO Team Visit to SABIC

REPORT ON JCII and PLACO Team Visit to SABIC
November 11-21, 2000

All information contained in this document is the confidential property of 6 A SIC.
It can not be disclosed, copied or used for any purpose without prior written approval from SAM1C
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KSA-JAPAN Joint Research Project 
JCII and PLACO Team Visit: t=o SABIC 

REPORT ON JCII and PLACO Team Visit to SABIC 
November 11-21, 2000

Summary of Action Items Agreed by SABIC and JCII

SABIC

• SABIC Engineering to send the modified drawings for the raised roof to JCII.
(Action by: December 1, 2000 - COMPLETED)

• SABIC Team to finalize with their Engineering on the placement of the outside A/C 
condenser units and inform to JCII.
(Action by: December 31, 2000)

• SABIC to complete all the needed utilities for installing Weather-O-Meter.
(Action by: Middle of January 2001)

JCII

• Drawings of Winder, NIP Roll/Collapsing Frame Assembly and Weight, Tower and Weight 
of Vertical Tower Beams. (Action by: December 15, 2000)

• Accurate weights for corner beams and NIP roll assembly.
(Action by: December 15, 2000)

• Inside/Outside Temperature Ratings of A/C units and Chillers.
(Action by: January 1, 2001)

• Additional piping specifications for A/C units and chillers.
(Action by: January 1, 2001)

• To supply sufficient length (with a 20-30% safety margin) of needed cables to SABIC.
(Action by: January 1, 2001)

• To provide the molding conditions and test procedures for producing tensile and other 
test specimens.
(Action by: End of December 2000 - COMPLETED)

All information contained in this document is the confidential property of SABIC.
It can not be disclosed, copied or used for any purpose without prior written approval from SABIC
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EXECUTIVE SUMMARY

Two Japanese Project Team Members, Mr. T. Hattori, Asst. Team Leader, JCII, and Mr. H. 

Uehara, PLACO Company Engineer, JCII, visited SABIC, November 11-21, 2000, as per the 

project schedule.

On November 21, 2000, SABIC received at the TSL Site from JCII, a new Atlas Xenon 

Weather-o-meter (USA-made) which the SABIC Team and Mr. Hattori inspected and found to 

be in good condition along with specially manufactured Attachments (Japan-made). The 

Weather-o-meter will be installed temporarily in another Fabrication Lab location until the 

completion of the dedicated Japanese Project Lab.

PLACO, Japan-made 3 Extruders and Control Cabinets of the Blown Film Line have already 

been shipped by JCII and they are expected to arrive Riyadh by the middle of January 2001. 

Major part of this JCII visit to SABIC was devoted to the discussions on these Extruders and 

their delivery, site-preparation and installation requirements. The SABIC Project Team was 

supported by our Engineering Section Staff, who clarified and explained their approach to 

Film Tower Erection and Raising of Roof in the dedicated Lab area. In addition, preliminary 

installation arrangements were also discussed for the future Film Laminator Line.

JCII wants to complete both (a) SABIC Team visit to Tokyo and (b) another JCII visit to 

Riyadh by the end of the Japanese Fiscal Year 2000, which is by March 31, 2001, to make 

use of their allotted NEDO/MITI research funds for the Year 2 of the Project. The Agenda 

items agreed for the SABIC Team visit, Feb. 18-28, 2001 includes Additional Test 

Equipments for SABIC, Year 3 Research Plan, Review of Rest of the Blown Film Line 

Components to be shipped in Year 3, Laminator Specifications, Mini-Green House 

Fabrication, and visits to PLACO, CBC, MIKADO and TOYO-SEIKI. JCII Team may visit us 

again in January 2001, after we receive the 3 Extruders at the TSL Site primarily for their 

inspection and also to see the TSL Site Preparation.

KSA-JAPAN Joint Research Project
3CII and PLACO Team to SABIC

REPORT ON JCII and PLACO Team Visit to SABIC
November 11-21, 2000

All information contained in this document is the confidential property of SABIC.
It can not he disclosed, copied or used for any purpose without prior written approval from SABIC
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Sabic-JAPAN Joint Research Project
JCII Visit to Riyadh, January 2001

General Accomplishments:

1. JCII checked the 3 Extruders and the Computer control panel that were 
received at the TSL Site, and found them to be in good condition.

2. JCII also completed the testing of the control panel. JCII has provided 
options in the computer/software for thickness gauge and weight 
measurements.

3. JCII was satisfied with the TSL Site preparation for the Blown Film Line and 
they are waiting for its completion.

4. JCII explained the Platform and Tower Installation requirements to 
Engineering. Also they provided the final drawings with Placo’s modifications 
to Engineering.

5. Weather-o-meter installation was completed and the technicians were 
given operating instructions/training. It is being used for routine research work.

SABIC Action Items:

1. Revised drawings for Tower to be sent to JCII - Engineering by end of Feb. 
2001.

2. Provide shelters for outdoor A/C units.

3. Drainage to be completed for Weather-o-meter - Engineering

4. Perform Weather-o-meter tests as per ISO 4892-2. Withdraw 6 specimens 
every 200 hours (5 for tests and one for storage in Aluminium Foil).

5. Continue the research work using Weather-o-meter.

6. Presentation on the site (and offices) preparation status during the visit to 
Tokyo (with Photographs, if possible).

JCII Action Items:

1. Supply sufficient length of needed cable (with 20-30% safety margin), as 
per drawing # 2-55701. - Completion by December 2001.

2. Provide 2 more outdoor A/C units - ABF15 & ABF30.

3. JCII shall submit a detailed plan for installing the entire Blown Film Line 
(including extruders, control cabinets and the remaining equipment).
- To be provided during SABIC visit to Japan.

JCII-OIO! I/i.sir-Sunwuiiy030]
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Joint Resea re hi Project on Processi ng 
and Inspection Technology for Plastics

REPORT ON SABIC PROJECT TEAM VISIT TO JAPAN 
February 19 TO 27, 2001

EXECUTIVE SUMMARY

The SABIC Team visited JCII, Tokyo, Japan, Feb. 19-27, 2001, as part of the on-going Joint 

Research Project whose objective is to improve plastic production technology in KSA by 

developing processing and inspection technology for polyolefin films for greenhouse and 

food packaging applications, suitable for the Kingdom climate and market needs.

The SABIC and JCII teams had detailed and fruitful discussions on the overall project plans 

for Year 3 and Year 4 of the project schedule that included several items such as the rest of 

the Blown Film Line (excluding 3 Extruders & Control Panel received in Year 2) 

Equipment/Machinery, their shipping and installation schedules, preliminary Film Laminator 

Specifications, Films Testing Methods and Test Equipment. In order to support the above 

activities, both the teams visited the manufacturers of the Blown Film Line (PLACO), Film 

Laminator (SHI Ltd.) and the Test Equipment (TOYO SEIKI).

The SABIC team gained valuable technology information from the visits to the manufacturers 

of the greenhouse films, MIKADO, and food packaging films, WADA Chemicals, which have 

developed advanced technologies and know-how in these fields. MIKADO agreed to provide 

us the designs for Mini-Green Houses, which will be constructed in R&T in the future. SHI 

Ltd. presented and reviewed their preliminary Technical Specifications for the Laminator, and 

it agreed to revise these Specifications as per the discussions and the suggestions of the 

SABIC Team and bring them to Riyadh in May 2001 for further discussions. JCII agreed to 

our suggestions to provide 2 screws (one each to LLDPE and LDPE) and other smaller items 

for the Laminator.

The SABIC Team demonstrated the need of the Test Equipment for the Project detailing the 

R&T - PML Equipment, their heavy load/usage for in-house R&D projects, and thereby 

showing the need for additional Test Equipment to achieve the Joint Project goals and 

milestones, as per the project schedule.

All information contained in this document is the confidential property of SABIC.
It can not he disclosed, copied or used for any purpose without prior written approval from SABIC
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Joint Research Project on Processing and 
Inspection Technology for Plastics

REPORT ON SABIC PROJECT TEAM VISIT TO JAPAN 
February 19 TO 27, 2001

After several discussions, both the SABIC and JCII team agreed that SABIC needs at least 4 

Test Equipment for Year 3 (Instrumented Impact Tester, Table-Top Tensile Tester, Friction 

Tester and Microtome) and several for Year 4 (Gas Permeability Testers for moisture, 02, N2, 

C02, etc., Film Heat Sealing Device, Elmendorf Tear Tester and Optical Properties Tester for 

Haze, Gloss, Transparency, Yellowness Index, etc.). JCII also agreed to provide a detailed 

Testing Lab Layout for the Year 3 and Year 4 Test Equipment including space, water, air, 

power, room temperature/humidity and other requirements.

Again, after several discussions, the SABIC Team was allowed to use the ASTM test methods 

with agreed specific test conditions while the JCII Team will continue to use the 

similar/corresponding ISO test methods for all the tensile tests to be performed under the 

project. Both the Teams will develop the test database for 2 green house films provided by 

MIKADO and compare the test results in the near future.

The SABIC Team convinced JCII to discuss the detailed research plans in May 2001 in Riyadh, 

and JCII also agreed to perform research in compounding, additive selection, etc. from July to 

Oct. 2001 and share the results with SABIC. Even though our joint primary target for the 

greenhouse film research is to optimize or improve LLDPE, the SABIC team convinced JCII to 

look into the option of using EVAs as well as a secondary target for the project.

Several action items were identified for both the teams, some of which are discussed above. 

JCII's next proposed visit to Riyadh is May 12-16, 2001.

All information contained in this document is the confidential property of SABIC.
1$ can not be disclosed, copied or used for any purpose without prior written approval from SABIC
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Joint: Research Project on Processing and 
Inspection Technology for Plastics

REPORT ON SABIC PROJECT TEAM VISIT TO JAPAN 
February 19 TO 27, 2001

VISIT OBJECTIVES, AGENDA & ACTION ITMES 

Members of the SABIC team:

Mr. M. Al-Hamdan,
Mr. Bruno Gaeckel, 
Dr. M. Ibrahim,
Mr. A. Al-Shamrani

Fabrication Mgr.
Fabrication Advisor 
External Research Section 
PO Process & Product Section

Visit Objectives

The SABIC team visited Japan on February 1? "T? 27, 2901 as a part of the joint research 

program to develop Greenhouse and Laminating film technology valuable to the local 

environment. The purpose of this trip was to:

» discuss overall project plans with milestones, training, etc.

» continue the joint- research related discussions including machine specifications,

laboratory layout, utilities requirements, research/ testing/ field trials planning.

» visit manufacturers of blown film ( PLACO ) and lamination lines ( SHI Ltd)

» Revise the whole blown film line, time plan for shipping and installation the remaining

parts of the line with the aid of PLACO (a manufacturer of plastic machinery).

> Hold preliminary discussions about the lamination line specifications with SHI Modern Ltd. 

company.

» visit Green House Film Manufacturers (MIKADO) and Food Packaging Film Manufacturer 

(Wada) that have developed advanced technologies and know- how in these fields.

» Revise the list of needed equipment for both joint projects with TOYO (Testing Machine 

Manufacturer).

In addition, a large amount of technical reference material was collected .It will be reviewed 

in detail to help in the selection of equipment and project planning.

Ail information contained in this document is the confidential property of SABIC.
If can not he disclosed, copied or used for any purpose without prior written approval from SABIC
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REPORT ON SABIC PROJECT TEAM VISIT TO JAPAN 
February 19 TO 27, 2001

Visit Agenda (Itinerary for SABIC Visits

Joint: Research Project on Processing and
Inspection "T~echnology for Plastics

Feb 19 : JCII Meeting and Discussion on Test Methods.

Feb 20 : JCII Test Methods, Research Program and Test Instruments.

Feb 21 : Placo Co.. Discussion on Blown Film Whole Line and Its Installation.

Feb 22 : Wada Chemical Industries Co, Study on lamination.

Feb 23 : SHI Discussion on Laminator Line.

Feb 26 : MIKADO Chemical M.F.G. Co., Study on Greenhouse Film.

Feb 27 : TOYO SEIKI Visit, Test Instrument Discussion

Action Items & Accomplishments:

A) JCII Action Items and Related Activities 

Samples & Designs
• Acquire Mikado Greenhouse Film Samples for testing & evaluation, and provide to 

SABIC - Completed

• JCII to acquire the design for typical Mini-Green Houses from Mikado and provide 
it to SABIC.

Research & Planning
• JCII to discuss the detailed research plans in May 2001 in Riyadh, and finalize the plans 
for several items including literature/patent search, compounding, additives, etc. for both 
the green house and food packaging films.

• JCII to perform research in compounding, additive selection, etc. from July to 
Oct. 2001, and share the results with SABIC.

• Our joint research project's primary target for research is to optimize or improve 
LLDPE for greenhouse application. However, at the same time, both the teams 
should look into the option of using EVAs as well, as a secondary target.

i Film Laminator Specifications
j • SHI to revise the preliminary Technical Specifications Document (provided & 
i discussed during our visit) for the Laminator, and bring it to Riyadh in May 2001.
I ( See minutes of meeting for details )

All information contained in this document is the confidential property of SABIC.
It can not be disclosed, copied or used for any purpose without prior written approval from SABIC
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Selected Test Equipment & Test Methods

• Test Equipment for Year 3 of the Project
1. Instrumented Impact Tester
2. Table-Top Tensile Tester
3. Friction (COF) Tester
4. Microtome

• Test Equipment for Year 4 of the Project
1. Gas Permeability Testers for Moisture, 02/ N2, C02, etc.
2. Heat Sealing Device for Sealing Temp. & Time (And Strength Tester, if available as 

One Unit)
3. Elmendorf Tear Tester
4. Optical Properties Tester: Haze, Gloss, Transparency, Transmittance, etc.

Yellowness Index
5. Static Honestmeter

• JCII to prepare a detailed laboratory layout for the future Year 3 and Year 4 
Test Equipment; layout shall include space, water, air, electricity, lab 
temperature/RH and other requirements.

• (Static HonestMeter to be discussed with Mr. Takano later; also, tear tests for 
weathered samples to be discussed as well.)

• Acquire Film data curves for ASTM D882 Vs corresponding ISO methods from 
JEPTC and provide to SABIC. Also acquire ISO test methods for PE & PP for 
comparison with ASTM methods.

• JCII to arrange our next Toyo Seiki visit to their factory location to see the 
demonstration of the above and related equipment.

JCII's Next Visit to SABIC
• JCII's next proposed visit to Riyadh is May 12-16, 2001. Mr. Hattori and 3 more 
people will visit SABIC that time.

Ail information contained in this document is the confidential property of SABIC.
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B) SABIC Action Items and Related Activities

Laboratory Layout & Drawings
• SABIC to provide to JCII a detailed layout for the entire dedicated lab including 
the outside facilities and air conditioners. Also, SABIC to correct the drawings for 
the raised tower and provide it to JCII by March 24, 2001.

Test Methods & Properties Database
• SABIC to determine the following 3 tensile properties for the weathered 
samples: Tensile Strength @ Yield and Break, and Elongation @ Break.

• Guidelines for removing samples from Weatherometer: 100 hrs. for film and 
200 hrs. for molded samples.

• SABIC to follow the ASTM test methods for tensile testing with the following test 
conditions: 50 mm/min. for molded, and 500 mm/min. for film samples.

• Compare the JCII results with SABIC results for the green house film samples 
collected from Mikado.

• Collect different multilayered samples used in KSA and develop their properties 
database.

• Access and use SABIC R&T's state-of-the-art Analytical facilities such as 
FTIR/ATR, DSC/TGA, GPC/HPLC, Optical/SEM Microscopy, Additive Identification 
Techniques, etc., if required for the Joint Project.

Research Focus
• Our joint research project's primary target for research is to optimize or improve 

LLDPE for greenhouse application. However, at the same time, both the teams 
should look into the option of using EVAs as well, as a secondary target.

FDA Certification
• Finalize the requirements by discussions with JCII, and outsource the FDA 

certification work with the help of JCII.

All information contained in this document is the confidential property of SABIC.
It can not he disclosed, copied or used for any purpose without prior written approval from SABIC
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VISIT MEETING'S MINUTES
Visit Date: 19 to 27 of February 2001

19-02-2001/ JCII Meeting and Test Methods

Mr. Teranishi (JCII President, Representative Director) welcomed SABIC team and gave an 
introduction about the basis of this project that already established. He mentioned that the 
mutual understanding between SABIC and JCII teams, is one important factor to continue the 
progress of the project. Mr. Al-Hamdan thanked JCII for the good planning for the visit 
agenda and emphasized that this project is considered as an important project for SABIC. 
Management gives full support for the project. That followed by the following:

Discussion of the visit agenda (itinerary for SABIC visit).

• SABIC team gave presentations on the following subjects: 
s The status of site preparation.
s The operation and specifications of the lab raised roof. 
s Comparison of capillary flow results at two different labs (JCII and SABIC). 
s Characterization on greenhouse film collected during farm and film producer 
visits in Saudi Arabia.
s The effect of 200 Hr weathering on tensile properties of JCII supplied test 

specimens.

• Discussion of some test items and testing standards to agree on test items that 
would be used in future to evaluate and describe the degradation in injection molded 
samples and blown film samples.

All information contained in this document is the confidential property of SABIC.
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20-02-2001/ JCII test methods, Research Program and Test Instruments.

An introduction on ISO standards and specification "standards" of injection molded specimen 
was given. Also, ISO vs. ASTM comparison data on injection molded sample was stated. 
SABIC team requested to have the same comparative data (ISO vs. ASTM) on film samples 
because the project is going to concentrate on film rather than molded samples. In addition, 
ISO testing methods on PE and PP and product specifications will be sent to SABIC team.

Research project plan 2001 to 2002 was discussed between both teams. Both sides agreed to 
study and get an idea about the additive package for green house film to be discussed next 
meeting in Riyadh. Both teams agreed on test instruments needed for both projects (green 
house and food packaging) to be supplied by JCII. They will be as follow:
Gas Permeability Testers for
- Moisture, 02, N2/ C02, etc.
Heat Sealing Device for Sealing Temp. & Time
- (And Strength Tester, if available as One Unit)
Elmendorf Tear Tester
Optical Properties Tester
- Haze, Gloss, Transparency, Transmittance, etc.
- Yellowness Index
Static Honestmeter (Shishido Electrostatic Ltd.)

JCII will provide data on required equipment and SABIC will provide a controlled temperature 
room for this.

21-02-2001/ Placo and Discussion on Full Blown Film Line.

SABIC team presented the current site status and raising of roof for the blown film line tower. 
JCII requested to have the exact height of the raised tower and complete layout of the lab
building, inside and outside, in order to determine the place for the outside AC unit.

PLACO gave a review on the blown film line. Drawings of die, nip rolls and tower, have been 
explained and provided to SABIC team. Furthermore, PLACO provided time plan for shipping 
and installing of parts for the blown film line. SABIC team visited PLACO plant and facilities. A 
video about PLACO recycling machine was shown to the SABIC team.

All information contained in this document is the confidential property of SABIC.
If can not he disclosed, copied or used for any purpose without prior written approval front SABIC
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22-02-2001/ Wada Chemical Industries Co, Study on Lamination.

The objective of this visit is to have a brief preview of a lamination process. Mr. Taku Uchigaki 
(senior managing director) introduced Wada Chemical business, like gravure plate-making, 
bag making, laminating film, gravure printing, multilayering and film inflating. Then, a brief 
description about different lamination types and processes were explained to SABIC team. 
Wada introduced some of their laminated finished products. They were as followed:

No Structure Lamination Type Application
1 OPP/DL/ALCPP Dry laminate Cockies, snacks
2 Ny/DL/ LLDPE Dry laminate Liquid packaging, meat or 

fish packaging
3 Ny/DL/LLDPE Dry laminate Not given by Wada
4 PET/ DL/ AIPET/ DL/ LLDPE Dry laminate Coffee
5 OPP/DL/CPP Dry laminate Snacks, biscuits, printing 

effective structure
6 PET/PE/LDPE Extrusion laminate Cable insulation
7 OPP/ Adhesive resin Extrusion laminate Not finished product
8 CROTH/ PE/ ALPET Extrusion laminate Picnic
9 Ny/ PE/ ALPET/ PE/ CPP Extrusion laminate Japanese tea packaging
10 ALPET/PE/CPP Extrusion laminate Test product, no use
11 Ny PE/EVA Extrusion laminate Sandwich packaging

Some important notes have been extracted during discussion with WADA:

Type of adhesive used: amines, urethanes.
Type of solvents used: Ethylene Acetate, Methyl Ethyl Ketone (MEK).
Metallocene resins used only for special applications ( FF&SEAL, liquid seal)
C6 & C8 used preferably ( Dow 2045 )
Least expensive PE used if possible 
Nylon film for 02 barrier
Use methanol & methyl acetate to separate layers.
Prepare own gravure cylinders for in-house printing.

After the discussion, a tour for WADA plant and test laboratory was conducted:

Plant Tour
Treatment of printed film ( dual electrodes) before PU application & dryer.
No ozone generators seen near die.
Rarely use Aluminum foil and without treatment?
Use 4 MI LDPE at 305-315 deg.C melt.
Haul off speed 80-160 m/ min.

Test Laboratoy
Haze and Gloss meter by SUGA,MFT tester,Tensile by TENSILON,Elmendorf Tear and COF by 
HEIDON.

All information contained in this document is the confidential property of SABIC.
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23-02-2001/ SHI Discussion on Laminator.

The purpose of the visit was to discuss about the laminator specifications in more detail.
A general drawing for the line was provided.

SHI to revise the preliminary Technical Specifications Document, provided & discussed during 
our visit (type MTEC-65 ) for the Laminator, and bring it to Riyadh in May 2001.
In addition to the above specification :

JCII to provide 2 screws (one for LDPE and one for LLDPE)
Spare Silicon Roll
Hopper Loader
Electrical power for dryer
Metal collector in hoppers ( magnetic bars )
Type-J thermocouples and control system 
PC Based Touch Screen System, Printer, etc.
JCII reconfirmed the Film Laminator Space and Utilities Requirements as follows:
Space 13m X 16m.
Power 300KW.
Air Pressure 6 atmospheres & 200 liters/min.
Initial distilled water required : 550-600 liters

The requirement for Corona and Ozone treatment to be determined by SHI as well as SABIC 
prior to the next meeting.

However, other items to be discussed during the finalization of the Technical Specifications for 
the Extrusion Coater / Laminator in May.

All information contained in this document is the confidential property of SABIC.
It can not he disclosed, copied or used for any purpose without prior written approval from SABIC
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: 26-02-2001/ MIKADO Chemical M.F.G. Co., Study on greenhouse film.

i Mikado is a green house film manufacturer, which is the first in Japan to develop the Multi- 
i Layer Polyolefins green house film. The company has advanced technology and know-how 
i with lots of gained patents in this regard. SABIC team had the opportunity to have an idea 
I about Mikado's technology and to see their factory and their experimental farm.

i Mr. AlHamdan gave a presentation on the layout of the site, offices, conference room, tea 
; room and outdoor units. Mr. Mineoishi, Mikado President, explained the differences between 
j Saudi and Japanese agriculture (the climate, the size of agriculture, the intensity.. etc.). He 
j explained their green house structure and what makes their film better than competitor's 
! films. Mikado produces a superior performance fiin (100 to 200 u) which is called Super Solar 
| Film. The film consists of 150 u three layers: LDPE or LLDPE as outer layer/ EVA with 5-15%
| of VAC and some Si02 particles (keep warming during night time) as the inner layer/ EVA with 
i less than 5% of VAC (Vinyl Acetate) as the other outer layer.

| For experimental uses, Mikado prefers exposing a single layer film to evaluate additives.
| Mikado usually uses HALS as light stabilizers in their green house film. They suggested that 
: LLDPE should be used in green house film in Saudi for better durability and strength. Mikado 
; provided two samples to SABIC team for analysis and reference: 
i Super Solar Film, 
i Super Solar Film + UV.

! At the end, Mikado promised to send design/ specifications of small experimental greenhouses 
! to be simulated at TSL site.

All information contained in this document is the confidential property of SABIC.
It can not he disclosed, copied or used for any purpose without prior written approval from SABIC

- 133-



REPORT ON SABIC PROJECT TEAM VISIT TO JAPAN 
February 19 TO 27, 2001

Joint Research Project on Processing and
Inspection Technology For Plastics

27-02-2001/ TOYO SEIKI Visit, Test Instrument Discussion.

TOYO is an overall manufacturer of testing machines for polymers. The company is specialized 
in all testing equipment, especially plastic testing. This company already provided Weather-0- 
Meter equipment for the joint research. Mr. Sekizawa (director, sales headquarters) distributed 
a brochure, showing all testing machines the company produces, to SABIC team.

The main purpose of the visit was to ask TOYO about their recommendation for any test items 
or/ and machine to be included for the joint research (food packaging film or green house film 
testing). In addition, SABIC team was willing to see and understand the instruments and 
equipment already agreed to be requested for the research program. The most important 
items covered during discussion, were:

• Not all the needed equipment for the program was available at the TOYO SEIKI 
main office. Subsequently, SABIC team did not have the chance to see all 
needed equipment or instruments, which TOYO produces. Based on that, it was 
decided that JCII would arrange a visit to TOYO manufacturing factory next time.

• TOYO SEIKI does not have a MICROTOME.
• TOYO SEIKI suggested to include an instrument to check the friction of the 
greenhouse film against the metal skeleton of the greenhouse at high stress points. This 
instrument called as West-Over-Frictionometer.

27-02-2001/ JCII Wrap-up Meeting.

The meeting was held to clarify, discuss and finalize some incomplete items; and also, to 
come-up with JCII and SABIC action items that were provided earlier.

All information contained in this document is the confidential property of SABIC.
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JCII (lcnbro«gs<D*#5:fflSU, SABIC tiCfl6CD#gg£lx*t"-E>tflSSSrfflS

t5.

2fl21 a (#) y^n-etowv, x>7i/ •
SABIC UiS.ttXDikUJkll'f >7 Lfc. JCII 11#

XifStojEttlcKS, «3g®KB, #lc$8S»6®S^EEe®^9fSi*6T-5/ttolc,
a ti® a swam 56^gc hi a & s>r l /x

(tt) 7"53-ti<>7 1/ • 7 > Jl/A • 71" >©fOT3J£l//X 7'l\ »y 7°n-JI/, 
sabic x-f-Aicfittsn, ^(Dmnwh^tz, ssn. 7‘7 3-ij-f

>7 1/ • 7>J6A • 7-f >®M5ii. SABIC 117°7
□ 7"7 7-®u+k 7Ji/tigi®Kx'^^' sabic x>-x

tCffiXStl/X

2fl 2 2 B (#) £!8MU 7$*->a >K*©##

*1619© B69117 5 x-> a >XglO0Tl1Etta$$f#5Cg:T$>5 = l*3JliF-WS^"1 
7'7t'7n-jl/©6ft> Bg, 7 5 7-h • 77J1/AS®, 7'7h7EI»i|, >71/
• 77 JkkKie&i' #Bib^X*®S*S:#a^bZt= 7 5 X->a XCllH®^® 7‘n
-bx^feo. ^ng.®ffiWiift0f3^'s>D, jen-e'n®7DXxicx^ss,t7>xj67»s'|gifr
31t/X 7-Hb®enanH*®ieDX$»5„

No Structure Lamination Type Application
l OPP/DL/ALCPP Dry laminate Cockies, snacks
2 Ny/DL/LLDPE Dry laminate Liquid packaging, meat

or fish packaging

3 Ny/DL/LLDPE Dry laminate Not given by Wada
4 PET/DL/ALPET/DL/LLDPE Dry laminate Coffee
5 OPP/DL/CPP Dry laminate Snacks, biscuits, printing

effective structure
6 PET/PE/LDPE Extrusion laminate Cable insulation

7 OPP/Adhesive resin Extrusion laminate Not finished product
8 CROTH/PE/ALPET Extrusion laminate Picnic

9 Ny/PE/ALPET/PE/CPP Extrusion laminate Japanese tea packaging
10 ALPET/PE/CPP Extrusion laminate Test product, no use
ll Ny/PE/EVA Extrusion laminate Sandwich packaging

ttB(b¥X*X®ESSilUT, *®X7&#<®mB%%#&#^.
• ffiffl3tlT©£tt#9J©7l'7‘ : 7i>*. 7>7>M

• : SBSxXX, 7-7X17X7 h > (MEK) 
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• (FF&SEAL, liquid seal) 
-Ce^G (D3#U'7 —(Dow 2045)
• Mtigtifife pe

- ±<n> - x^;i/Alim#m#(D7c^i:mv^

y<(Di2<i:ii^-v>ma#ii^6a7i^o/:.

MI 4(DLDPEi&Sll 305 - 315 °CX&&0 
Sl^%0%g^ll8 0-16

^^1:11^(D
(Xlf), MFRf-X^, ^1^#^## (f->yo»,

K;F7 5immm

2J3 2 30 SHIE/>7yt'J»1U X^^-^l:OWT##
6C<ET&&.

SABIC6(7)^#l:j;0, SHIty>vy±Ull%l^(D^#f±##^#iEL, 2 0 0 1^
5 ^ U ^ M 1:##T 6 c 2: 1:713±:Eft#$l:mjmT6^B ll^(Dm 0 T&6.

• JCII 11X X U ZL“£ 2 6o (LDPE mRZS LLDPE )
• T0Jf <7) A U m >□—)]/

• Ay A°—□ —X*

- Ay/i—h/i—
- jxAy^mmM^mmyxAA
./XV3>l:A6XyAXXAA, yvxx^

JCII llxa A-X^@(DX<-x&U:m%l:x)WTE:E(7)AXl:amL/bo
• XA—X : 1 3m x 1 6m

• MtJ : 3 0 0 kw
- Eg: 6ME
- zK : 2 0 0 U y 5 5 0 - 6 0 0 V y hJl/

3oEM@&U(/"/>^@##l:3^Tll. ^@^T1: SHI isAU: SABic 1:A3T^
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teens, -e rot-tiroa g tt s e ® x 5 7- x ® 6i*$-rs®B-eto
insns.

2fl 2 6 E ^i'tfcl (#) &ISIBIU X’U-i'A'XX • 7>ILA®Bf«
(#) ti. XU-xAteX . 7>aA®X-*T, B7T»ffltC^H7'J7 

>7> > • XU-AAteX • 7XltA£M?il,7c. X©#att, X©^;rC#< ©##A 
£fclcftaSIfi-^y-AteeeirWUTteS, sabic xt-Att*/!p£fcl (#) ©&# 
icotextf*£»fc o,

AAX'>Ett$lili!©SS0T, #t*$, «*PI*aS.»'*n«teE*tC'7teT!SBj!Ufc, ©■ 
*'t'-(tx®*#afi±t). H*iu-7'7r7t*7®s#®atenxiteT,

$7c, m±fitti=ia©7'u->A7x©tiiifiRmifia©7> 
;i/Aic*tT5Hia®7> ;i/A©8<itti;:oteTEiEL7c, ^Eitu (#) tt rx-A- 
7-xj £»#tt'n5fttttE©7> RA (I*10 0~2 0 0|im) 68iSLTlx5, f © 
7-fRAtt3ll, I^15 0jmx f#J$tt7l-/l LDPE $7ctt LLDPE X^nflEttSHiS 
$5~1s %© eva tc siO: #T ($r=i®ff?att[6i±) emm/mirnttstemes %© 

EVA T'*5,
<a7£<Li (#) ttStoiJffe®7ctetc, *e7^;i/Ai:J:SM7l-eSTff«SIE^ff 

xT®5, *7£tt;X (#) tt, 7'V->A<7X • X^RAroftoSSJAUTilli? HALS 
SfflteTteS, Hiatt, aX-XXxHXTtoX'V-AAXX • 7xRA©H:\14£31r$© 
|B]±rofctetC LLDPE £fflte5S6##t.7c, Hiatt SABIC f^-Ai:»ii#i®fcte
n2an®xxrasa#L/t, -enett rx-A-v-xj £ ruvssax—a-v- 

xj T*>5,
*Elc, Hiatt sabic tsl $HST®W(e®/ctel::'hS®St$UB7'lJ —>A7X®E 

at • ttti5:@tt"t"S#4*i)$La„

2fl 2 7 B iK#tl#iW0r£telfflL, smEtHtcoteTlStl
(#) tt»Vv-lcMtSSSBKHteB'S-X-ATSS, BiattASte 

sagmmicmmLTteSAL t#tcXxxEx7®?i^icwtLT®s„ HiaaEic+x 
Dyx7 H:^x+Ft^-^£»ALTl'5. HSE (%*$#, *aSS) tt SABIC x 
4— AlCHiateS-ateXnX'SrffittL/io

HiatoHtteXStott, 7'V->A7X • 7-|-RA, A,B,S,B7 > RA©!it® • ffttlAt 
$ns^*tt:»I*B&t»®im#C7)ViTB8Sas/tte7:'i6S, IDXT, SABIC ft 
-Att*Xn->x7 h ® 7c te l: E 1C 7$a. 5 nr A S lit® tagg 6 a# L, IISFei$teSS6 
Mf5LT©7c„

C XTtai*Sn7cT#t)a$7j:VJlttIk®ilDT-*S,
• *#ttE*aTttfl9feL7cST®tt®)aggttffl,ii:UTte7j;te„ #xT, SABIC x 

>—AttM#L7c6T©#gg&M5 >£7(E*77^x7. f ©£te, JCII ttlkls], 
jR?f-«f*®I«^KP=im*S R 5 71/ >775 X Ale 7x7c,
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mu^'iH jciiT&&tB»

am^LTW^#77 7 3

a±
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