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ROTOMOULDING GRADES FOR 
DEMANDING APPLICATIONS 

ARM Nordic, Tampere, 05/02/2014, Grégoire Helou 



A. SCHULMAN ORGANIZATION 
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 3 Geographical segments 

o EMEA, Europe Middle East Africa 

o APAC, Asia Pacific 

o Americas 

 

 In each segment operates 4 business units 

o Masterbatch  

o Engineering Plastics 

o Distribution 

o Speciality Powders (ICO Polymers) 



SPECIALITY POWDER BU 

 14 production sites 

 Europe : compounding facilities - 120 kT / milling capacity – 160 kT 

 USA : compounding capacity – 80 kT / milling capacity - 200 kT 

 Product lines 

 ICORENE® Rotomoulding  

 ICORENE® Technical powders 

 Toll services 

 Size reduction 

 Compounding 

 Powder Optimisation 

 2 R&D Centres 
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ICORENE® GRADES vs. APPLICATIONS 
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Applications Regulations ICORENE® grades

Drinking water WRAS, W270, ACS, … DW grades

Antimicrobial JIS Z 2801, EN ISO 846 AMB grades

Heating oil tanks EN 13341 1314, 1339, 1741

Septic tanks EN 12566, SP1300 1613, 1741

Adblue tanks ISO 22241-3 1613 BK85, 1314 BLACK 9001, 1781  BLACK 9001

Biodiesel tanks ECE R34 annex 5 1613 BK 85, 1505 BLACK 9001, 1781 BLACK 9005

Gasoline Tanks Evaporation EURO 5 or EPA 1505 BLACK 9001/ 9005 NATURAL 0000 or  7620 FUEL LOCK

IBCs EN 16467 1210

Chemical tanks  EN13575, others 1314, 1505 , 9993(PVDF)

Flame retardant UL94 V0 9105 V0

Marine buoys IALA 1210



Temperature resistance 
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Continuous service temperature in air of few commodity plastic 

LLDPE 

HDPE 

PP PA6 

PC 

XLPE 

100 

PA12 

70 90 120 0 55 80 

PB PVDF 

140 



CROSS-LINK POLYETHYLENE 
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Temperature resistance 
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Continuous service temperature in air of few commodity plastic 

LLDPE 

HDPE 

PP PA6 

PC 

XLPE 

100 

PA12 

70 90 120 0 55 80 

PB PVDF 

140 

ICO Polymers 2014 



XLINK- Chemistry 

 Improved chemical resistance 

 Improved heat performances 

 Low temperature impact 
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T [°C] 

Xlink junction 

Xlinkable junction 

Network structure 
Off gases 

 High Molecular Weight Performance 

 Low Molecular Weight Processability 



ICORENE® 
1505 

Stiffness 

High impact 
resistance 

at low 
temperature 

Chemical 
resistance 

Moldability 

Elongation 
at break 

ICORENE® 1505 – PERFORMANCE  
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ICORENE® 1505 – ROTOMOLDING 
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SHOTWEIGHT (G) 1300

OVEN TEMPERATURE (°C) 280

ROTATION SPEED 5/3

PIAT (°C) 205

ATMOSPHERE CONDITIONS Air

ICORENE® 1505



ICORENE® 1505 – PROPERTIES 
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Properties on rotomoulded 

part (3 mm)
ICORENE® 15XX series

X-section pinholes (Holes/cm²) 0

Surface pinholes (Holes/cm²) 0

Strength at yield (Mpa) 20,3

Elongation at yield (%) 25,1

Strength at break (Mpa) 24,8

Elongation at break (%) 1292

Impact at -40 °C (J/mm) 31,4 (ductile)

Gel content (%) 74

HDT (1,8 Mpa) 43

Vicat (50 °C, 10N) 127

ESCR (50 °C, 10% Igepal) > 1000



LIQUID POLYAMIDE 6 
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Temperature resistance 
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Continuous service temperature in air of few commodity plastic 

LLDPE 

HDPE 

PP PA6 

PC 

XLPE 
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PA12 

70 90 120 0 55 80 
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Caprolactam 

Catalyst Activator 

Pre-

polymer 
Catalyst 

AP 
NYLON 
Standard 

PA6 

Anionic polymerisation 
120 – 130 °C 

3 – 7 min  OR 

NYRIM 

Elastomer 

modified 

PA6 

Polyamide 6 liquid - Chemistry 
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AP-
NYLON® 

Paintable  
colorable 

120°C 
continuous 

service 
temperature 

in air 

Chemical 
resistance 

Recyclability 

Toughness 

AP-Nylon – PERFORMANCE  
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NYRIM® 

Paintable  
colorable 

120°C 
continuous 

service 
temperatur

e in air 

Chemical 
resistance 

Recyclability 
Fatigue 

resistance 

Flexibility 

High ductile 
impact 

resistance 
@ - 40 °C 

NYRIM – PERFORMANCE  
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Pre-heating   

160 – 170 °C 

Loading through  

dosing system 

Caprolactam 
+ 
Activator or  
prepolymers* 

Caprolactam 
+ 
Catalyst 
 

Vessel for 
component 
80-100 °C 

Mixing unit 
80 – 110 °C Polymerisation in 

mold 130 – 140 
°C 

Loading process 

Liquid PA6 - ROTOMOLDING 
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Pre-heating 

160 – 170 °C 

Loading through  

dosing system 

Rotation &  

Keep mold at 130 °C 

Demolding 

3-7 min 

Reaction 
complete 

 Possibility to use standard rotomolding machine with dosing 

system 

 No direct flame / open flame rotomolding machine 

 Need to reduce exposure of material to humidity. The presence of 

water stops the reaction 

• Using N2 blanket to avoid humidity into the system 

 

Liquid PA6 - ROTOMOLDING 
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Rotational Molding 
Technique of PA6: 

Classical Reactive 

Temperature [°C] ~ 240 150 

Cycle Time [min] 40 15-20 

Speed Ratio (S1/S2) 5/4 5/4 

Degree of Cristallinity [%] 28 49 

Degree of Conversion [%] 98.8 98.9 

Intrinsic Viscosity [dL/g] 1.07 7 

Molecular Weight [g/mol] 30778 182597 

Tensile Properties: 

Young´s Modulus [MPa] 750 1560 

Yield Stress [MPa] 62 80 

Elongation at Break [%] 32 64 

Liquid PA6 - PROPERTIES 
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FLUOROPOLYMERS 
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Temperature resistance 
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Continuous service temperature in air of few commodity plastic 

LLDPE 

HDPE 

PP PA6 

PC 

XLPE 

100 

PA12 

70 90 120 0 55 80 

PB PVDF 

140 
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ICORENE® 9993 - CHEMISTRY 
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 ICORENE® 9993 is a PVDF  

 It is a speciality plastic material in the fluoropolymer family 

 

 It is one of the major types that might be rotomoloed or rotolined 

 

 The other fluoropolymers found in rotomolding/rotolining are  

 Ethylene-tetrafluoroethylene (ETFE) 

 Ethylene-chlorotrifluoroethylene (ECTFE) 

 Perfuoroalkoxy (PFA) 



ICORENE® 9993 -  PERFORMANCE 

ICORENE
® 9993 

Excellent 
chemical 
resistance 

140°C 
continuous 

service 
temperature 

in air 

Excellent 
fire 

resistance, 
UL94 V0 

Non toxic 
Abrasion 

resistance 

Good 
resistance 

to UV 

Possibility 
to weld it 
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ICORENE® 9993 - ROTOMOLDING 

SHOTWEIGHT (G) 1300

OVEN TEMPERATURE (°C) 280

ROTATION SPEED 5/3

PIAT (°C) 215

ATMOSPHERE CONDITIONS Air

ICORENE® 9993
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ICORENE® 9993 - PROPERTIES 

Technical performance ICORENE® 9993

Density 1,8

Strength at yield (Mpa) 42

Flexural modulus 1300

Hardness, Shore D 70

Melting temperature 155

Burning rate UL94 V0
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for your attention 

Thank you very much 


