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Definition Coefficient of Friction PPM Slip Content*
Low Slip 0.50-0.80 200 - 400
Medium Slip 0.20-0.40 500 - 600
High Slip 0.05-0.20

700 - 1000
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Type Particle  Particle Shape - o Yo o -
Size (y) Soise e yiaki s jp il ) JSS
Natural Silica 4-8  Angular, irregular L —— E A S, R "
Tl 25 Plaly A 5 Ol b sy O oA el S an o el )l
Synthetic Silica 45 Irregular sphere Sl ) g 23S 0l gla
Calcium Carbonate 2-3 Spherical - S JJ &
Ceramic Spheres 4-7 Spherical T ULRE :”3, LSO . CA o )
Kaolin/Clay 2-4 Platy, hexagonal > 2= o o A A (RI) . o =
Mica >0 Platy )MS cfl" A 9a
8 5 e Al Ol jaead S (Gl i se piaS Aa a1 A
Property Si02 Talc CaCO03 3 55 »
Si02 (%) 93 60-63 <1 <
MgO (%) <1 31 <1 5o © L 0 el o e - . . e
Fe203 (%) 3 < < i ) ald G5y Gliligs Ho o Jldal ally jidn as A bl
Acid Resistance Good Good Poor J'.l 0y calidaa ol
Alkali Resistance Good Good Fair S
oH 10 9 9.5
Mohs Hardness 7-8 1 3
Refractive Index 1.48 1.59 1.60
Specific Gravity 2.3 2.8 20
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: Refrigerator

/ at 4°C

- Sample of
Film

Water

Cold fog testing, 35°F, 0.5 - 1.0 mil films

Description Performance

ICI Rating Scale

i == T7% VF-P05
=f=10% VF-P01

An opaque layer of small fog droplets

An opaque or transparent layer of large droplets

50 100 150 200
Time (min)

A complete fayer of large transparent drops
Randomly scattered or large transparent drops
A transparent film displaying no visible water

MMJA\.C&j&#ﬂ&k&&j)t_i‘a#‘ﬁkuwﬁg)ﬁoj\m\
sl 3 de sl W g ) S

Gt ) G ald (o an ja
e SIS ald o1
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A=|

B=3
C=35
D=7
E=9

Sl S YL 4 8 Al 4s ) culia Caalia 3 Shae (g) y @
Rating

Comments

Zero visibility, poor light transmission
Zero visibility, poor light transmission
Poor visibility, lens effect, dripping
Discontinuous film of water
Completely transparent
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HD-14
License Grade Code HD 7255(THE)

Product Description:

“[4” is a high density polyethylene with 1-Butene as co
monomer. It is high rigidity, good toughness, low warpage,
high impact strength.

Applications:
© Injection moulding
© Engineering Leisure & sport equipment

HDPE Gj slan S

PROPERTY \_TESTMETHOD \ UNIT \IYPICAL VALUE" |

Mass density (23 C) ISO 1183 g/lcm3
Melt Flow Rate (190 Cr2.16kg) IS0 1133 g/10min
Melt Flow Rate (190 C/5.0kg) ISC 1133 a1 0min
FRR{5/2.16) =
Impact strength (23 ¢) ISO 179M1eA  mj/mm2
Stress at Yield 1S5S0 527 Wpa

Flextural Creep Modulus DIM 19537-2 Wpa
{4point, 1min)

Tensile Modulus 1SO 527 Mpa
(23 C v=1mmi/min, secant)

Stress at Break 1SO 527 pa
Elongation at Break 1SO 527 %
Elongation at Yield 1SO 527 %
Softening Temperature 1S0O 306 C
Brittle Temperature ASTM D746-72 C
shore D hardness 150 868

ESCR in full notch creep test  1SO CD 16770 h@2.5 Mpa
(80 C,2%Arcopal)

volatiles ASTM D1023-94 %WT
contamination = RATING

0.954
4
11
28
3
26
1300

1100

30
=1000

HD-I3 S
License Grade Code HC 7260(Z501)

Product Description:

‘13 S” is a high density polyethylene with 1-Butene as co
monomer. It is rigid, low warpage, good flowability, high
density,hardness and sttifness, good impact strength good
gtress cracking resistance.

Applications:

© Injection moulding
© Crates

© Engineering parts
O Closures

—

Mass density (23 C) 1SO 1183 glcm3 0.960
Melt Flow Rate (190 Cr2.16kg) 1SO 1133 g/10min 8
Melt Flow Rate (190 C/5.0kg) ISO 1133 g/10min 23
FRR(21.6/5) = 3.1
Impact strength (23 €) ISO 179/1eA  mj/mm2 25
Stress at Yield 150 527 Mpa 30
Flextural Creep Modulus DIN 19537-2 Mpa 1550
(4point, Tmin)

Tensile Modulus 150 527 Mpa 1350
(23 C.v=1mm/min,secant)

Stress at Break IS0 627 Mpa 30
Elongation at Break IS0 527 Y% =1000
Elongation at Yield IS0 527 Y% 10
Softening Temperature 1S5S0 306 C 72
Brittle Temperature ASTM D746-72 C =-80
shore D hardness ISO 868 64
ESCR in full notch creep test  1SO CD 16770 h@2.5 Mpa 15
(80 C,2%Arcopal)

volatiles ASTM D1023-94 %WT =0.3
contamination - RATING =2



HD-BL 3
License Grade Code HF 4760(THT)

Product Description: » -~ " P
“BL3" is a high density polyethylene with 1-Butene as co H D P E o/ J u u uﬁ
monomer. It is high density and stiffness, good ESCR, high w 6 J.. '3 ‘S I3
rigidity, good flowability and impact strength.

Applications:

© Small blow moulding

© Bottles

© Containers (up to 5 lit)

© Packaging of pharmaceuticals & surfactants

PROPERTY ~  \_TESTMETHOD\ UNIT \TYPICAL VALUE"

HD-BL 4M
License Grade Code HM 8355(THT)

Product Description:

“BL 4M” is a high density polyethylene with 1-Butene as co
monomer.

It is high molar mass,easily processable, high stiffness and
strength, good ESCR, very good molding surface finish.

Applications:
© Jerry can
© General- purpose grade for large containers

PROPERTY ~  \_TESTMETHOD \ UNIT \TYPICAL VALUE")

Mass density (23 C) SO 1183 g/cm3 0.954 Mass density (23 C) ISO 1183 g/lcm3 0.952
Melt Flow Rate (190 C/5.06kg) IS0 1133 g/10min 1.2 Melt Flow Rate (190 C/5.06kg) IS0 1133 g/10min 0.35
Melt Flow Rate (190 C/21.16kg) IS0 1133 g/10min 23 Melt Flow Rate (190 c21.16kg)  ISO 1133 g/10min 95
FRR{21.65) - 19 FRR(21.6/5) - 27
Impact strength (23 ) ISO 179/1eA  mj/mm2 10 Impact strength (23 ) ISO 179/1eA  mj/mm2 10
Swell ratio MPC-Test % 120 Swell ratio MPC-Test % =115
Flextural Creep Modulus DIN 19537-2 Mpa 1300 Flextural Creep Modulus DIN 19537-2 Mpa 1100
(4point, Tmin) (4point, Tmin)

Tensile Modulus IS0 527 Mpa 1250 Tensile Modulus 150 527 Mpa 1200
(23 C,v=1mm/min secant) (23 C,v=1mm/min,secant)

Stress at Break IS0 527 Mpa 32 Stress at Break 1SO 627 Mpa 34
Elongation at Break I1ISO 527 % =600 Elongation at Break IS0 527 % =800
Elongation at Yield ISO 527 % 10 Elongation at Yield IS0 527 % 10
Softening Temperature 1SO 306 C ir Softening Temperature 1SO 306 C 80
Brittle Temperature ASTIM D746-72 C =-80 Brittle Temperature ASTM D746-72 C =80
shore D hardness I1SO 868 62 shore D hardness 150 868 62
ESCR in full notch creep test  1SO CD 16770 h@3.5 Mpa 5 ESCR in full nofch creeptest  1SO CD 16770 h@3.5 Mpa 5

(80 C.2%Arcopal)

(80 C,2%Arcopal)



HD-EX 5
License Grade Code HM 2450 F

SR DG
”

Product Description:

/S %,
= @
“EX 57 is a high density polyethylene with 1-Butene as co :0 p — 3 ‘ o » ‘ o:—;
monomer. It is good toughness, low gel level, good toor J 6 u ‘\é ‘ & \.“ § ‘
" I \ 2 ‘ =

strenght, good stiffness and tenacity, High molar mass. \ e "‘ f

N2 7
Applications: m("i, 7 J\}o
© Film extrusion TO00F (FILM GRADE)

© Counter bag, carrier bag
© Wrapping films & sheets

PRODUCT DESCRIPTION

T000 F is a high density polyethylene resin ;a product of bi-modal process from Mitsui Chemicals, Inc. of Japan

PROPERTY TYPICAL APPLICATION
Mass density 230) 1SO 1183 QJ'CITI?) 0.949 + Recommend film thickness at 10-25 micron + Shopping bag and T-shirt bag
- + High tensile strength with good dart impact strength + Garbage bag

elt Flow Rate (130 C/5.0kg) ISO 1133 g/10min 0.28 + Low gel content + Liner bag
Melt i Ra 1SO 1133 10mi 3 + Good moisture barrier + Enhanced ultra thin film

ow Rate (190 C/21.16kg) g/iumin + Food contact applicable + High stiffness
FR R{21 _6I5) - 29 + Good impact resistance and processability + Wide service Temperature range, UV resistance

PROPERTIES
FN MPC-TEST - <3/<120 Physical properties
Stress at Yield IS0 527 Mpa 24 Property Test Method Value Unit
. Resin Propertie:

Max. Tensile ISO 527 Mpa 45/40 STIOpETES ,
5 hMD/TD Melt Flow Rate ASTM D 1238 @ 190°C, 2.16 kg 0.04 /10 min
ELE Density ASTM D 1505 0.954 glem3

Stress at Break 1SC 527 Mpa 35 Melting Point ASTMD 2117 m a
Tear Strength MD / TD 1SO 6383-2 mN 200/450 Vicat Softening Point ASTMD1525 o "C
Brittleness Temperature ASTMD 746 <60 aiC
Max. Elongation MD / TD 1SC 527 % 400450 ESCR ASTMD 1693 @ 50°C >1000 hrs, F50
. (Condition: Compression Molded, 25% Igepal)
Softening Temperature 1SO 306 C 75 Film Propertis
Brittle Tem perature ASTM DT746-72 C =80 Tensile Strength at Yield ASTM D 638 @ crosshead speed 50mm/min MD: -*, TD: 250 kglcm2
Tensile Strength at Break ASTM D 638 @ crosshead speed 50mm/min ~ MD: 620%, TD: 310¢ kglcm2
shore D hardness 1SO 868 60 Tensile Modulus, 2% Secant ASTM D 638 @ crosshead speed S0mm/min ~ MD: 8200%, TD: 8000° kglem2
Elongation at Break ASTM D 638 @ crosshead speed 50mm/min ~ MD: 240°, TD : 450° %
Dart Drop Impact ASTM D 1709 g 220 Eimendorf Tear Strength ASTM D 1922 MD:3,TD: 80° g
Dart Impact Strength ASTMD 1709 139 g

¢ Typical Values: not to be construed as specifications
(*) Properties obtained from film produced on a pilot line , 12 micron, BUR 5:1, MD = Machine Direction, TD = Transverse Direction

¢ Blow film thickness 20 am |, Extruded at melt temp. of 200 ¢ and Blow up Ratio 4:1 Note : Conversion factor for changing unit from kglem? to MPa is diided by 10.2

* Recommended melttemp: 200-230 c

The actual extrusion condition depends on type of using machine, size and film thickness of product required.

¢ Recommended film thickness: 10~200 rm
’E Generally, melt temperature should be 190-210 oC with BUR = 3-5 times and frost line height (FLH) = 8-10 times of die



HD-EX 3-100S
License Grade Code HWVM CRP TOO N

Product Description:

“EX3-100s" is a high density polyethylene with 1-Butene as
co monomer. It is Natural outstanding ESCR, high impact
strength, outstanding hydrostatic strength for PE 100 class.

Applications:

© Pipe extrusion PE 100 class

© Industrial and pressure pipe, Gas pipe, drinking water pipe
© relining, fittings

HDPE 4§ slay £

HD-EX 3-80S
License Grade Code HM 5010 T3 N

Product Description:

“EX3-805” is a high density polyethylene with 1-Butene
as co monomer. It is natural, excellent ESCR, high impact
strength, outstanding hydrostatic strength for PE 80 class.

Applications:

© Pipe extrusion PE 80 class

© Industrial and pressure pipe, Gas pipe, drinking water pipe
© relining, fittings

Typical data

Typical data

TEST METHOD \_UNIT \TYPICAL VALUE"

PROPERTY
PROPERTY \_TEST METHOD
Mass density (23 C) IS0 1183 gfcm3 0.944
Mass density (23 C) ISO 1183 glcm3 0.948 -
Melt Flow Rate (190 C/5.0kg) ISO 1133 /10min 0.43
Melt Flow Rate (190 C/5 Okg) ISO 1133 g/10min 022
. Melt Flow Rate (190 Cr21.16ka) ISO 1133 /10min 10.3
Meit Flow Rate (190 C/21.16 kg) ISO 1133 g/10min
FRR({21.6/5) = pr. |
FRR21.6/5)
PROPERTY TEST METHOD \ UNIT \TYPICAL VALUE" PROPERTY TEST IIE11-IOD'I'YPICAL VALUE~
Stress at Yield ISO 527 Mpa 23 Stress at Yield IS0 527
Flextural Creep Modulus DIN 19537-2 Mpa 1050 Flextural Creep Modulus DIN 19537-2 Mpa 900
{(d4point, 1min) (4 point, 1min)
Tensile Modulus IS0 527 Mpa 850 Tensile Modulus 1S5S0 527 Mpa 850
(22 Cy=1mmfmin,secant) {23 C v=1mm/min, secant)
Stress at Break ISO 527 Mpa 36 Stress at Break I1SO 527 Mpa 35
Elongation at Break IS0 527 Yo =1000 Elongation at Break I1SO 527 Yo >=1000
Elongation at Yield ISO 527 %o 10 Elongation at Yield 1S0O 527 %o 10
Softening Temperature: ISO 306 C T4 Softening Temperature 1SO 306 C 67
Brittle Temperature ASTM DT746-72 C =-80 Brittle Temperature ASTM DF46-72 C =-80
shore D hardness ISOC 868 62 shore D hardness I1SO 868 59
ESCR in full notch creep test  1SO CD 16770 h@4.0 Mpa 400 ESCR in full notch creep test IS0 CD 16770 h@&@4. 0 Mpa 200
(80 C 2% .Arcopal) (80 C 2% Arcopal)
Impact gtrength (23 ) ISO 179 1eA Kj/m2 25 Impact strength (23 C) 1SO 179/ 1eA KJfmn2 23
5S4 Test (RCP) ISO DIS 13477 bar PC =20 54 Test (RCP) ISO DIS 13477 bar PC =3
MNotch Test (scG) ISC DIS 13479 Mpa hi@@4.0 =1000 MNotch Test (scG) ISO DIS 13479 Mpa h@4.0 =2500
Hydrostatic strength 1ISO 1167 Mpa hi@4.6 =15000 Hydrostatic strength ISO 1167 Mpa hi@ 4.6 =5000
test (20 C) test (20 C)
WM - Cm3/g =360 WM - Cm3/g =300
FMNCT (950C, 4. 0MPa) - h =5000 FNCT (950C, 4. OMPa) = h =100



DESCRIPTION

Lotréne® FB3003 15 an additive free grade matnly recommended for heavy duty fiim

applications.

PROPERTIES

Lotréne® FB3003 has a suitable molecular structure to produce film with excellent

mechanical propertles, outstanding shrink properties. It has a high stress cracking

resistance.

POLYMER PROPERTIES

VALUE

UNIT

TEST METHOD

Melt Flow Index

Density @ 23 °C
Crystalline Melting Point
Vicat Softening Point

0.30
0.920
109
9%

£/10 min.
E[cm3

°C

ASTMD-1238
ASTMD-1505
ASTME-TM
ASTMD-1323

FILM PROPERTIES

VALUE

TEST METHOD

Tensile Strength @ Yield MD/TD
Tensile Strength @ Break MD/TD
Elongation =~ @Break MD/TD
Impact Strength, F 50

Coefficient Of friction

Haze

Gloss (245°)

Clarity

16/11
25/
350/600
220
0.50
13
40
Ph]

Gu
U

ASTMD-382
ASTMD-82
ASTMD-882
ASTMD-1709
ASTMD-18%4
ASTMD-1003
ASTMD-M57
ASTMD-1746

(The ahove properties are measured on a blown film of 50 um, @ 2.5 BUR]

LDPE
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Technical Data Sheet

Lupolerr 24200
Low Density Polyethylene

lyondellbasell
1 1 11 11

Product Description
Lupoden 2420 D is 2 non-additivated, low density polyethylene. It is characterized by a high melt strength leading
o a good bubble stability during blown film extrusion. It is delivered in pellet form.

This product is not intended for use in medical and phamaceutical applications.

Regulatory Status
For regulatory compliance information, see Lupoien 24200 Product Stewardship Bulletin (PSE) and Safety Data
Sheet (SDS).

Status Commercial: Active
Axaillability Africa-Middle East; Asia-FPacific; Europe
Application Agriculture Film; Bags & Pouches; Heavy Duty Packaging: Liner Film; Shrink Film;
Stretch Hood
Market Flexible Packaging
Processing Method Blown Film
Aftribute General Purnpose, Good Processability;, Good Tear Strength; Good Toughness
Mominal
Typical Properties Value Units Test Method
Physical
Melt Flow Rate, (190 “C/2.16 kg) 0.265 gf10 min IS0 11331
Density 0.923 agfcm? IS0 11831
Mechanical
Tensile Modulus 260 MPa IS0 527-1. -2
Tensile Stress at Yield 10 MPa IS0 527-1. -2
Fiilm
Drart Drop Impact Strength, FS0O 250 g ASTM D1708
Tensile Strength
MDD 27 MPa ISC 527-1. -3
T 25 MPa SO 527-1. -3
Tensile Strain at Break
MDD 200 3% ISC 527-1. -3
T 500 3% IS0 527-1. -2
Coeflicient of Friction =0.8 IS0 8295
Impact
Failure Encrgy 8.5 J/mm DN 53373
Film thickmess: 710 um
Thernmal
Wicat Softening Temperature, (&G0 M) a8 C IS0 306
Peak Melting Point 110 *C 150 3146
Haze, (50 pm) <14 % ASTM D003
Gloss
(20%) =15 ASTM D2457
{607 =50 ASTM D2457
Additional Information
Test Specimen Film
Film properiies tested using 50 ym thicdmess blown film exdruded at a melt temperature of 150°C and a blow-up ratio of 2.5:1.
Processing Parameters
Exirusion Temperaturs 170220 °C
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1 Product Description: [l Product Description:
% i I “LL 0209AA" is a LLDPE copolymer with butene-1 as comonomer
LLpZOSAA : isa L.LDF.‘E copolymer with butene-1 as comonomer which contains antioxidant.
Which contains anti-oxidant. It is recommended for general purpose applications.
This grade is especially suitable for use pure for handwrap stretch It is suitable for blending with conventional LDPE.

film or blended with LDPE for Heavy duty sacks. Film made from pure LL 02090 AA has the following advantages
Film made from LLO205AA shows improved toughness compared over conventional LDPE:

to standard 1 MFR LLDPE butene Copolymer. Better sealing, higher puncture resistance.
Neutralizer:calcium stearate Greater drawdown capability
Antioxidant:irganox1010,Irgafos168 Higher tensile strength )

Neutralizer: Calcium Stearate.

B Appli cations: Antioxidant: Irganox1010, Irgafos168

« Heavy duty sacks,Mulch films. —
« Strech film,liners,Geomembrane. E2 Applications:

« Food Grade )
« Heave duty sacks, Agricultural films, liners. e Ran Ryee
« Produce bags, Stretch film

Test Method| No. [M{]:4 Result Value Unit Test Method

1»  MFR ( 190°C/2.16kg) 05 g/10min 1SO 1133 1» MFR( 190°Ci2.16kg) 0.9 g/10min I1SO 1133
2»  Density 920 Kaim3 18O 1183 2)» Density 920 Kg/m? ISO 1183
3»  Tensile Strength at Yield w00 101 MPa IS0 527 3D  Tensile Strength at Yield MDTD 1011 MPa 1SO 527
4»  Tensile Strength at break voTD 4235 MPa 180 527 4) Tensile Strength at Break MDITD 41/32 MPa 1SO 527
5» Elongation at Break Moo 600/700 % 1SO 527 5) Elongation at Break MDITD 620/340 % 1SO 527
6» Tear Strength MoTD 1551375 9/25um ASTM D 1922 6» Tear Strength MD/TD 145/370 a/25p ASTM D1922

7)  Dart Drop Impact 160 g ASTM D 1709 ~)  Dart Drop Impact 5 P SO0




PP Homo SR

C30S Z30S

UNIT

Physical properties
Melt flow rate (230°C, 2.16 kg) I1ISO 1133  dg/min b
Density ISO 1183  g/em? 0.9

Physical properties
Melt flow rate (230°C, 2.16 kg) ISO 1133 Dg/ min 25

Density ISO 1183  g/em? 0.9

Mechanical properties
Mechanical properties

Flexural modulus IS0 178  N/mm? 1500

Tensile strength yield ISOR527  N/mm? 34 FEUEI Ll = 150178 N/mm~ L

Elongation at yield ISO R 527 o 13 Tensile strength at yield ISOR 527 N/mm? 35

lzod impact strenghh (notched) at 23°C 150 180 kJ/m? 4 Elongation at yield ISOR 927 % 13

R et IS0 868 points 71 IZ0D impact strenghh (notched)at 23°C  1SO 180 kJ/m? 3
Hardness Shore D ISO 868  Points 72

Thermal properties Thermal properties

Vicat softening point (9.8 N) IS0 306/A °C 139 Vicat softening point (9.8 N) 1SO 306/A °C 155

H.D.T. (046 Mpa) R 112 H.D.T. (0.46 Mpa) ISO75B  °C 118

Accelerated oven ageing In air IS0 4577 hour 360 Accelerated oven ageing in air IS0 4577  hours 360

(forced circulation) at 150°C (forced circulation) at 150°C



