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ABOUT
POLYMER INSTITUTE BRNO

HISTORY
POLYMER INSTITUTE BRNO, formerly known as the Research Institute of Macromolecular Chemistry (RIMC), has long been the base 

of applied research in the fi eld of polymers. The institute has been shaped by more than 60 years of evolution. For many years, the 

RIMC was a state-sponsored organisation, and its interests were very broad, although always directed at areas more industrial than 

academic. However, the institute has a long history of close cooperation with a number of universities and academic institutions at 

home and abroad. With a long tradition in Ziegler-Natta catalyst research and polymer stabilisation, the institute's position became 

very clear, particularly after building the ORLEN Unipetrol Litvínov polyolefi n production plants in the early seventies. Since then, the 

institute's activities have mainly focused on polyolefi n catalyst research, development of new resin grades, post-reactor modifi cation 

of polymers (reactive compounding, polymer alloys, polymer reinforcement, blends, etc.), new formulations of additives (stabilisers, 

colour concentrates, antistatics, etc.) and troubleshooting.

In 1994, the POLYMER INSTITUTE BRNO became a limited liability company with the status of an independent contract research 

organisation in which German company Consil VBmbH and Czech petrochemical company Chemopetrol, a.s. owned a capital 

share. In 2004, Unipetrol, a.s. acquired the entire share from both owners, and the institute thus became a daughter company of the 

biggest petrochemical complex in the country. After the privatization of Unipetrol, a merger was set up with Unipetrol/PKN Orlen 

Group. Now, after the merger (December 31, 2015), PIB is a part of ORLEN Unipetrol RPA as ORLEN Unipetrol RPA s.r.o. – POLYMER 

INSTITUTE BRNO, odštěpný závod.

OUR SERVICES

POLYMER SYNTHESIS

STABILISATION AND DEGRADATION 
OF POLYMERS

MATERIALS ENGINEERING AND 
POLYMER PROPERTIES

CHEMICAL ANALYSIS 
AND POLYMER STRUCTURE ANALYSIS

TROUBLESHOOTING, INFORMATION 
AND CONSULTANT SERVICES

ACCREDITED SERVICES

ORLEN Unipetrol RPA s.r.o. – POLYMER INSTITUTE BRNO, odštěpný závod (PIB) 

is a polymer service provider and technology partner with more than 60 years of 

tradition in Research & Development.



POLYMER SYNTHESES
The polymer syntheses research in PIB has nearly 50 years of tradition and involves highly qualifi ed personnel 

and special laboratory equipment constructed through its expertise acquired over decades of experience. 

All polymerisation components are treated a pure, inert atmosphere. Synthesis is done in proprietary 

polymerisation reactors equipped with fast and accurate systems for processing, controlling and data collection. 

The experimental synthesis conditions can be varied, and much effort is placed on customising them to industrial 

customers' needs. Some reactors are equipped with electrostatic charge sensors to monitor the static charge 

created in the polymer bed during the polymerisation reaction.

The experimental equipment allows us to study the effect of various additives on the polymerisation kinetics 

and the catalyst system's performance, including in-situ stabilisation, nucleation, electrostatic charge eliminating 

agents and catalyst poisons. The synthesized polymers are further tested for details of their properties, such as 

inner microstructure, polymer particle morphology and mechanical features. 

The polyolefi n research teams predominantly focus on ethene and propene polymerisation in the presence of 

heterogeneous Ziegler-Natta, chromium and metallocene catalyst systems.

RESEARCH & DEVELOPMENT
POLYMER SYNTHESES



*  connection of the reactor to a GC apparatus ensures the replenishment of consumed comonomers and hydrogen by suitable mass flow controllers

VOLUME W 1.8  l 2.5  l 4  l 50  l

Monomer & Co-monomer
continuously charged*

propene
ethene
butene

ethene
propene

butene
pentene
hexene

ethene
propene

butene
pentene
hexene

ethene
propene
butene
pentene
hexene

ethene
propene
butene

pentene
hexene

H2 continuously charged NO YES YES YES YES

Static charge monitoring NO YES NO NO NO

Max. pressure 2.0 MPa 4.0 MPa 3.0 MPa 4.0 MPa 2.5 MPa

Max. temperature 45 °C 120 °C 100 °C 120 °C 100 °C

Yield (0.5–1.0) g (0.1–0.5) kg (0.1–0.7) kg (0.1– 1.0) kg (0.5–12) kg

Polymerisation mode stopped-fl ow gas, bulk
HC slurry

gas
HC slurry

gas, bulk
HC slurry gas

Number of reactors 1 6 2 2 1

STAINLESS-STEEL COMPUTER CONTROLLED BATCH REACTORS:

POLYMERISATION EQUIPMENT



POLYETHYLENE SYNTHESIS
The PE research group has long-term experience with the synthesis of various types of catalyst systems, i.e., ZN and 

Cr-based. The group traditionally supports the production unit in Litvínov with modifi ed or developmental catalysts which 

innovate the produced polymer grades. 

DEVELOPMENT OF CATALYTIC SYSTEMS FOR PE PREPARATION
Because ORLEN Unipetrol RPA is licensed to produce its own catalyst for production units, a signifi cant part of research is 

dedicated to PE and the development and modifi cation of new catalyst systems. By modifying catalyst systems created at 

the PIB laboratories, ORLEN Unipetrol RPA innovates its product portfolio.

Because commercial units use our supported catalyst systems, much of our research work is on catalysts which anchor to 

the surfaces of carriers, i.e., mainly silica gels. The support used in these systems is a part of the catalyst which contributes 

to fi nal polymerisation performance, for example, altering the kinetic profi le or incorporating comonomer or transfer 

reactions. From that point of view, several techniques which characterize carrier properties have been developed over 

time.

We focus on support for commercial Ti-, Cr-, or Zr-based catalyst systems. Research of model systems based on these 

transition metal salts provide highly valuable information which can be applied to optimize of commercial catalysts or 

develop of new catalyst systems.

POLYETHYLENE SYNTHESIS



POLYETHYLENE SYNTHESIS

   Catalyst synthesis and its handling is performed under 

strictly inert conditions involving the use of high vacuum lines 

or glove boxes together with highly purifi ed nitrogen stands 

for standard operation procedures.

   A lab-scale quartz activator (approx. 15 g) and pilot-scale 

equipment (up to 5 kg) are used for silica or Cr-based 

catalyst activation processes.

   Characterization of silica gels involves a complex method 

which consists of several steps to attain the required quality: 

(i) chemical analysis, (ii) analysis related to a specifi c surface 

area (S.A.), particle size distribution (PSD) – Malvern, pore 

volume (P.V.), DTA, SEM and TEM microscopy, and (iii) 

analysis of -OH group content and their distribution using 

IR, NIR and DRIFT techniques.

The typical methods used in the process of catalyst development or characterization 

of silica gel properties are as follows:

All these studies focus on obtaining a better understanding of the relationship between catalyst composition and catalyst polymerisation 

performance and aim to innovate polymer properties. The development of two proprietary Cr- and Ti-based catalyst systems resulted 

from systematic research in this fi eld. The Cr-based catalyst (covered by patents – CZ 288056 B6 and US 6.569.966 B1) has been used 

in industrial production of fi lm and pipe grades.

PIB can perform catalyst synthesis at the customer's request.

Catalyst synthesis represents one part of PIB research and is completed with an evaluation of catalyst polymerisation performance and 

fi nal polymer properties.

DEVELOPMENT AND OPTIMIZATION 
OF POLYMERISATION  PROCESSES 
IN THE LABORATORY
The typical polymerisation line consists of a set-up with a reactor connected 

online to a GC which allow the consumed gaseous components to be 

continuously replenished. This system permits polymerisation tests under 

a constant mixture composition.

The reactor design allows simulation of the commercial fl uidized bed process 

which requires a seed bed. Analysis of the polymer formed afterwards is thus 

easier and precise.

Effi cient purifi cation system for all gases (ethylene, comonomer, nitrogen and 

hydrogen) allows even chromium oxide or metallocene catalysts to be tested 

without the addition of a scavenger. The polymerisation run starts just after all 

parameters (temperature, composition of polymerisation mixture) are set at the 

required levels in the same manner as a commercial polymerisation process.

These test conditions allow commercial and developmental catalysts to be 

compared under real conditions. Kinetic profi les can also be studied, and the 

formation of agglomerates, deposits on the reactor walls or even the formation 

of by-products (oligomerisation or hydrogenation) can be observed. These 

can be easily compared with the structure of the obtained polymer, and 

a comprehensive view of the tested catalyst system can be produced.



POLYETHYLENE SYNTHESIS

INNOVATION OF POLYMER PROPERTIES 
Analysis of the polymer structure is essential in understanding the relationship 

between the catalyst performance and physico-mechanical properties of the 

resulting polymer. The techniques applied for polymer structure assessment are 

as follows:

   Analysis of structural parameters using GPC, FTIR, DSC.

   TREF – temperature rising elution fractionation (solution method).

   SIS/DSC – stepwise isothermal segregation (melt fractionation) techniques.

The common mechanical properties of polymers are evaluated using standard 

methods (such as tensile or fl exural tests, ESCR) and many other methods 

related to certain application areas, for example:

   Plain Stress Impact PSI – an alternative technique used widely to estimate 

the polymer resistance towards Rapid Crack Propagation (RCP simulates 

the standard S4 test).

   Full Notch Creep Tests (FNCT test) – technique for evaluating the material 

resistance against Slow Crack Growth (SCG); this technique is typically 

used for pipe and blow moulding grades.

OTHER ACTIVITIES
   Development of cost effective chromium-based catalyst systems.

   Titanium-based catalyst systems for the production of syndiospecifi c 

polystyrene.

   Study of the substituent effect on a CGC catalyst complex in the 

formation of ethylene styrene interpolymers.

   Development of laboratory techniques for the simulation of CSTR 

cascade mode polymerisation processes.

   Study of the effect of the silica support activation process and the effect 

of the concentration and arrangement of hydroxyl groups on silica 

surfaces.

   Evaluation of hydroxyl group content based on volumetric analysis 

via the interaction of silica support with organoaluminium compounds.



POLYPROPYLENE SYNTHESIS
The process involves homo- and copolymerisation (random and sequential) of 

propene with other 1-alkenes, specifi cally in gas phase or liquid propene or 

hydrocarbon slurry conditions. The polymer synthesis is continuously monitored 

during the process, and the data obtained are used to assess the polymerisation 

kinetics.

The synthesised polymers are studied from the point of view of 

their structural and mechanical properties:

   Melt fl ow rate, soluble fractions, extractable fractions, density, particle 

size distribution, bulk density, porosity, pourability and polymer particle 

morphology

   Detailed structure characterisation using DSC, TGA, 13C-NMR, pulsed 

1H-NMR, GPC, FTIR, S SA/DSC, SIS/DSC, TREF, VOC and other methods

   Tensile strength, toughness, hardness, heat resistance

POLYPROPYLENE 
SYNTHESIS



PROJECT EXAMPLES

   Development of new or modifi ed PP grades 

(homopolymers, random and sequential copolymers)

   Examination of the effect of specifi c impurities 

(“polymerisation poisons”) in raw materials on the 

kinetics of the polymerisation process and the polymer 

properties; analytical evaluation of raw materials used 

for industrial olefi n polymerisation

   Fine purifi cation of raw monomers to polymerisation 

grade purity (down to a level below 10 ppb of the 

most critical impurities)

   Development of catalyst systems based on commercial 

catalysts to fi t specifi c industrial processes

   Electrostatic charge monitoring and control for 

specifi c polymerisation systems

   Development of in-situ polymer additive processes

   Cooperation with major world producers of catalysts 

for olefi n polymerisation

   Theoretical study of polymerisation kinetics

   Determination of the concentration of active centres

   Assessment of polymerisation kinetics suitable for 

catalyst system optimization under the desired 

industrial conditions

POLYPROPYLENE SYNTHESIS



SPECIAL POLYMERISATION PROCEDURES

HOMO-POLYMERISATION 
SOFTWARE
Software enables the modelling of the two-step homo-

polymerisation laboratory process and the resulting polymer 

properties of homopolymer grades. The enclosed fi gure shows an 

example of this type of calculation.

   Polymerisation kinetics patterns and corresponding 

polymerisation yields

   Molecular weight distribution (MWD) curves

   Values of molecular weights Mn, Mw, Mz and polydispersity 

index Mw/Mn

   MFR of polymer produced during particular 

homopolymerisation steps and MFR of the fi nal material

(input data: polymerisation temperature, hydrogen concentration 

and duration of both polymerisation steps)

POLYMERISATION KINETICS EVALUATION
”SECOND CATALYST DOSE”
Accurate data collection during polymerisation and comprehensive evaluation of 

kinetics is the basis of assessing polymerisation kinetics in industrial processes. For this 

purpose “the second catalyst dose” is added to the polymer bed at polymerisation 

temperature and pressure.

MOLECULAR MODELLING OF ZIEGLER-NATTA 
CATALYST INTERACTIONS
We can perform molecular modelling such as conformational search and energy 

evaluation of Ziegler-Natta catalysts interactions with various polymerisation 

components, including internal and external donors, cocatalysts, catalyst poisons, etc. 

From the results, the correlations between theoretical and experimental data can be 

constructed and used to predict of new structures and also visualize trends in catalyst 

performance and the resulting polymer properties.



SPECIAL POLYMERISATION PROCEDURES

MODELLING OF INSTANTANEOUS POLYMERISATION PROCESSES
STOPPED-FLOW FACILITY FOR 1-ALKENE POLYMERISATION
The high pressure stopped-fl ow apparatus was constructed for the synthesis of special polypropene-blockpoly( propene-co-ethene) copolymers and yields up to 1.0 g. 

Polymerisation is performed in liquifi ed propene monomer. Stopped-fl ow polymerisation is performed in a thin glass tube of 0.4 – 2.0 ml volume. Heterogeneous Ziegler-

Natta catalyst dispersed in liquifi ed propene is activated by triethylaluminium in a special mixing zone, then the activated catalyst fl ows through the fi rst polymerisation 

zone, where the propene homopolymer component is synthetized. Ethene comonomer is added to the second zone and poly(propene-co-ethene) is produced, fi nally 

reaching a vessel with a quenching agent. This technique allows polymerisation experiments with a shorter-than-average (several tenths of a second)lifetime of growth in 

the polymer chains to be conducted and the production of real polypropene-block-poly(propene-co-ethene) copolymers.

The successful preparation of block copolymers provides new insight into the nature of active sites formed on heterogeneous Ziegler-Natta catalysts and also allows the 

investigation of the role of block copolymers in heterogeneous materials which consist of a crystalline matrix (polypropene) and inclusions of amorphous poly(ethene-co-

propene) rubber (impact resistant sequential copolymers produced in industrial two-reactor technologies).



MATERIALS 
ENGINEERING
AND POLYMER 
PROPERTIES

MATERIALS ENGINEERING AND POLYMER 
PROPERTIES
The team is active in the research and development of thermoplastic materials and monitors 

new trends in the fi eld of plastics processing, compounding and polymer applications. Their 

main areas of interest are reinforced plastics, especially polyolefi ns, reactive compounding, 

special polymer blends, thermoplastic elastomers, organosilane crosslinkable polymers, 

adhesives, electroconductive compounds, fl ame retardant polymers and many others.

The modifi ed materials and products can be subjected to various physico-mechanical tests, 

fl ammability tests, thermal analyses, microscopy or x-ray analysis.

These activities are typically applied in the development of materials designed for automotive, 

electro-engineering, construction, cabling, pressure pipe, agricultural, and mining purposes, 

and many others.



MATERIALS ENGINEERING
AND POLYMER PROPERTIES

LABORATORY OF PLASTICS PROCESSING 
AND RHEOLOGY

Expertise in the structure of polymers and their rheological behaviour. 

Compounding  and conversion are an excellent base for the following 

activities:

   Grafting reactions (maleic anhydride, organosilane, glycidyl methacrylate, etc.)

   Polymer blending and subsequent dynamic crosslinking

   Compatibilisation of polymer blends

   Extruder polymerisation

   Adhesives

   Controlled rheology PP

   Oxo- and bio-degradable polymers

   Modifi cation of effects

   Flame retardant plastics (halogenated and halogen free)

MECHANICAL TESTING 
LABORATORY

Standard test methods:

Tensile properties

Flexural properties

Compression tests

Tear and peel tests

Hardness

Impact tests Charpy, Izod

Falling dart tests

Vicat/HDT tests

Density

Coeffi cient of linear thermal expansion

Special testing methods:

 Full-notch creep test (FNCT)

 Crack opening creep test (PENT)

 Time to failure of plastic pipes (hydrostatic)

 Resistance to rapid crack propagation (S4)

 Creep tests

Antistatic properties

 Dynamic mechanical analysis (DMA)

Morphology and fractography



STABILISATION AND DEGRADATION OF POLYMERS
The laboratory studies the UV, heat and long term thermal stability of polymers, kinetics of degradation and behaviour of 

additives in polymers and develops stabilising formulations. Processing stability is evaluated using the multiple extrusion 

technique (polypropylene) or by measuring the  torque necessary for extrusion or kneading of the molten polymer 

(HDPE).

Thermooxidative stability (accelerated tests) is examined in open test tubes or in an oven with forced air circulation 

at temperatures of 50–150 °C depending on the type of examination and polymer. To a limited extent, the oxygen 

absorption method may be used or the OIT can be measured.

UV stability is assessed in accelerated ageing tests or by exposure to natural weathering conditions at the PIB weathering 

station with the option of terrestrial light intensity monitoring.

The chemical and physical behaviour of additives in polymers may be studied by measuring the diffusion kinetics, 

exudation rate and solubility of additives in the polymer matrix and by following the chemical changes of the additives 

in the course of stabilisation process. The nucleation, antistatic and optical brightening effects and mutual interactions 

of particular additives in the package and the phenomena associated with water carry over during the production of 

oriented slit-tapes can also be assessed.

The group has expertise in the development of stabiliser formulations for polyolefi ns and additive masterbatches and also 

extensive experience in production plant trouble-shooting.

STABILISATION 
AND DEGRADATION 
OF POLYMERS



CHEMICAL ANALYSIS 
AND POLYMER 
STRUCTURE ANALYSES

CHEMICAL ANALYSIS AND POLYMER STRUCTURE 
ANALYSES
The laboratory provides testing services, trouble-shooting, research and quality control for 

a broad range of clients, markets and industries.

Instrumentation equipment enables the examination of:

   Polymer molecular structures

  The content of non-polymeric components and their character, for example fi llers, stabilisers  

and other additives, impurities, contaminants, residues (e.g., traces of polymerisation 

catalyst residues, auxiliary materials, solvents)

  Input material purity (monomers, auxiliary materials and additives)

  Identifi cation of polymers or unknown compounds present in the system



CHEMICAL ANALYSIS 
AND POLYMER 
STRUCTURE ANALYSES

LABORATORY OF SEPARATION METHODS

Expertise in polymer structures and the rheological behaviour of polymers. 

Compounding  and converting Chromatographic methods (GC/MS, GPC, HPLC) are 

used for:

   Identifi cation and determination of stabilisers and other additives in plastics (PP, PE, ABS, polystyrene, 

polycarbonates, PVC) and their transformation products

  Analysis of deposits formed during plastics processing

   Identifi cation of bad-smelling volatile organic compounds using the head-space technique (static 

and dynamic) in combination with closed loop stripping analysis, and head-space analysis with gas 

chromatography and mass spectroscopy

   Determination of trace impurities in monomers (CO, CO2, AsH3, PH3, H2S, COS, mercaptans, 

ethylenoxide, alcohols, ketones)

   Determination of residual monomers and other volatile compounds in plastics using the head-space 

technique with gas chromatography and mass spectroscopy

  Analysis of oils, waxes, solvents and emulsifi ers

  Analysis of paint thinners

  Gas analysis

  Water analysis

LABORATORY OF ELEMENTAL ANALYSIS
AND ELECTROCHEMISTRY

The following can be performed at this laboratory:

   Determination of water content using the Karl Fischer procedure (including 

coulometric determination) in liquid and solid samples

   Determination of carbon-black and ash content in plastics

   Determination of active oxygen (peroxide level)

   Determination of F, Cl and Br in plastics

   Determination of conductivity and pH

LABORATORY OF SOLUTION METHODS

   Determination of average relative molecular weights and distribution curves 

of HDPE, PP and their copolymers by using gel permeation chromatography 

(GPC)

   Determination of viscosity number and limiting viscosity number of polymers 

and copolymers in a given solvent and at a certain temperature according to 

ISO 1628 and ISO 307

   GPC determination of branched PE: connection of the GPC apparatus with 

the viscometer detector enables determination of the branching coeffi cient, 

branching factor and the distribution of branches across a range of measured 

molecular weights

   Determination of structure heterogeneities of PE and PP using the TREF method 

in analytical and preparative modes



CHEMICAL ANALYSIS AND 
POLYMER STRUCTURE ANALYSES

Infrared spectroscopy is used for qualitative studies such as:

  Identifi cation of polymer materials, stabilisers and additives

  General identifi cation of substances and determination of purity

  FTIR spectroscopy

   Identifi cation of small objects in materials using IR microscopy 

Continuum from size 15 × 15 µm 

For quantitative studies:

   Determination of composition of copolymers, additive content in 

polymers, monitoring degradative changes in polymers

   Degree of branching, degree of crystallinity of semicrystalline 

polymers, dichroic ratio in oriented polymers 

LABORATORY OF SPECTRAL METHODS

Polymer UV-VIS-NIR spectroscopy is applied mainly for:

  Determination of organic solvent purity

  Photometric control of stabiliser dosage in PP and PE

  Determination of -OH groups in silica supports

  Determination of polystyrene content in styrene (ASTM D2121)

  Determination of p-tert-butylcatechol in styrene (ASTM D4590)

  Spectrophotometric determination of some metals

NMR spectroscopy – examples of use:

  Structure identifi cation, purity determination, degree of deuteration

  Determination of isomerisation degree of polymer chains

   Branching of polymers, detection, identifi cation and quantifi cation of 

branches

  Structural defects of macromolecules, determination of tacticity

   Analysis of propylene/ethylene or other 1-olefi n copolymers, 

determination of number average molecular weight by means of 

quantitative end group analysis

Atomic absorption spectroscopy (AAS)

AAS is used for the qualitative and quantitative determination of metals. 

Possible applications: analysis of catalytic systems,

traces of catalyst residues in polymers, content of fi llers, determination 

of metals in fi llers etc.

Atomic absorption spectroscopy with electrothermal 

analysis (ETA-AAS)

Electrothermal analysis AAS in connection with microwave 

decomposition is able to determine traces of metals at ppb levels.

Possible application: determination of impurities in monomers.



CHEMICAL ANALYSIS AND 
POLYMER STRUCTURE ANALYSES

Thermal analysis (DSC, TGA) is used especially for:

  Determination of melting and crystallisation temperature

   Determination of structure heterogeneity of PE (PP) by SIS(SSA)/

DSC

   Determination of the degree of crystallinity in polymers and 

composites

  Measurement of the glass transition temperature

   Analysis of the blends of polymers according to their 

characteristic melting temperatures

  Study of the kinetics of crystallisation

  Measurement at low temperatures (to –90 °C)

  Determination of the thermooxidative stability of polyolefi ns

   Measurement of the thermal stability and mass changes in the 

temperature range 25 – 1000 °C

   Determination of the organic and inorganic content in 

composites

Polymer chain segment distribution and short chain-branching 

in copolymers, composition and crystallisability distribution

Apart from GPC, isothermal crystallisation (measured by DSC) and NMR, 

fractional crystallisation methods either from solutions or polymer melts are 

used, for example:

   Temperature raising elution fractionation (TREF), composition distribution, 

crystallisability distribution

  Successive multistep isothermal crystallisation (SIC)

  Successive self-nucleation annealing (SSA, SNA)

  Combination of methods, e.g. TREF-SIC, TREF-SNA

LABORATORY OF SPECIAL METHODS 
FOR EVALUATING MATERIALS



CHEMICAL ANALYSIS AND 
POLYMER STRUCTURE ANALYSES

Evaluation of powdered materials

  Particle size determination (laser analyser, 0.02 – 2000 µ m)

  Determination of the whiteness of powders and composite materials

Flammability testing

  LOI determination according to ISO 4589, ČSN 640756

  UL-94 procedure (HB, V-0, V-1, V-2)

  Glow wire test (DIN IEC 695, ČSN 345615)

  Combustible building materials (DIN 4102-1/B2)

   Determination of the burning behaviour of automotive interior materials 

(ISO 3795)

Automotive test methods

  Component contamination according to ISO 16232

  Emission properties of materials (PV 3341, PV 3900, PV3015, PV3925)

  Gas fading

  Flammability testing

Microscopy

This method involves both optical microscopy for the examination of 

samples in transmitted and refl ected light and electron microscopy (fi tted 

with SEM/EDX probe) applied for the morphological studies of polymers, 

composite materials, fi llers and other solid materials.

Typical examples of the application of these methods are:

 Determination of particle size and shape

  Dispersion of inorganic fi llers and elastomers in composites

   Qualitative and semiquantitative analysis of elements (EDX, Z = 11+ 

or Z = 5+) in the ash of polymers and composites and in screenpack 

deposits and other solid substances

X-ray analysis (XRD)

This method is employed for both qualitative and quantitative analysis of 

samples, determination of crystallinity, the size of crystalline domains and 

the degree of orientation (difractor SIEMENS D-500).



Determination of water content (moisture) – Karl Fischer method
ČSN EN ISO 15512 (METHOD B2)

ČSN ISO 760
plastics

Determination of emissions of organic compounds by gas chromatography (GC/FID, GC/MS) PV 3341 plastics, textiles,
vehicle interior parts

Determination of hardness – Rockwell hardness ČSN EN ISO 20392 plastics

Determination of burning behaviour of vehicle interior materials
ČSN EN ISO 3795

DIN 75 200
plastics,

vehicle interior parts

Determination of the melt mass-fl ow rate (MFR) and the melt volumefl ow rate (MVR) of thermoplastics ČSN EN ISO 11331, 2 plastics

Determination of formaldehyde emissions in vehicle interior materials by spectrophotometry PV 3925 plastics, textiles,
vehicle interior parts

Determination of the viscosity of polymers by capillary viscometer
ČSN EN ISO 16281

ISO 16284,5; ČSN EN ISO 307
plastics

Determination of particle size by laser diffraction method
METHOD OF PIB NO. PP 30

(ISO 133201)
soils, suspended load,

sediments

Static puncture test (CBR test) ČSN EN ISO 12236; ASTM D 4833 plastics

Determination of oxidation induction time (OIT) by differential scanning calorimetry
ČSN EN 728

ČSN EN ISO 113571, 6
plastics

Determination of the content of glass fi bres, carbon black and inorganic fi llers in polymers ČSN EN ISO 113581 plastics

Determination of the content of hydrocarbons impurities in propylene for polymerisation
METHOD OF PIB NO. PP 34

(ČSN EN 27941)
liquid

propylene

Determination of the odour of vehicle interior parts PV 3900 plastics, textiles,
vehicle interior parts

Determination of plastic part resistance to damage by test ball impact PV 3905 plastics

Determination of plastic part resistance to whitening after test ball impact PV 3966 plastics

Determination of plastic part behaviour at elevated or reduced temperatures without load
DIN 53497, METHOD B

METHOD OF PIB NO. PP 38
plastics

Detection of defects by microscopic evaluation of microtome sections IMETHOD OF PIB NO. PP 39 plastics

Fogging test PV 3015 plastics, textiles,
vehicle interior parts

Determination of the content of selected UV stabilizers by chromatography METHOD OF PIB NO. PP 41 polyolefi ns

ACCREDITED
SERVICES

The Czech Accreditation Institute has granted PIB a Certifi cate of Accreditation 
as an accredited testing site for mechanical, analytical and special materials.

TEST PROCEDURE / METHOD NAME TEST PROCEDURE /METHOD IDENTIFICATION TESTED OBJECT

Determination of tensile properties
ČSN EN ISO 5271,2,3

ČSN EN 128142,4,6
ČSN EN ISO 62591

plastics

Determination of fl exural properties ČSN EN ISO 178; ČSN EN 128141 plastics

Determination of compressive properties ČSN EN ISO 604 plastics

Determination of impact strength by Charpy method ČSN EN ISO 1791,2 plastics

Determination of impact strength by Izod method ČSN EN ISO 180 plastics

Determination of properties at multiaxial impact loading ČSN EN ISO 66031,2 plastics

Determination of indentation hardness by means of a durometer (Shore hardness) ČSN EN ISO 868 plastics, rubber

Determination of hardness – ball indentation method ČSN EN ISO 20391 plastics

Determination of temperature of defl ection under load ČSN EN ISO 751,2 plastics

Determination of Vicat softening temperature (VST) ČSN EN ISO 306 plastics

Determination of coeffi cient of linear thermal expansion ČSN 64 0528 (EXCEPT P. 5.5 AND 6.4) plastics

Determination of density of non-expanded plastics – immersion method ČSN EN ISO 11831 (METHOD A) plastics

Determination of resistance to slow propagation of crack (PENT) ISO 16241 plastics

Determination of environmental stress cracking by full-notch creep test (FNCT)
ISO 16770; ČSN EN 128143

ASTM D 5397
plastics

Determination of melting and crystallization temperature and enthalpy, including kinetics of crystallization by 
differential scanning calorimetry (DSC); determination of “drift molecular parameter” by calculation

ČSN EN ISO 113571, 3, 7
METHOD OF PIB NO. PP 15

plastics

Determination of the resistance to rapid crack propagation – test S4 ČSN EN ISO 13477 plastics tubes

Macroscopic evaluation of weld quality in thermoplastic materials ČSN EN 128145 plastics

Determination of ash content (content of glass and mineral binder) in plastics by gravimetry
ČSN EN ISO 34511,4

ČSN EN ISO 1172
plastics

LIST OF ACCREDITED TESTS:



TROUBLESHOOTING, INFORMATION
AND CONSULTANT SERVICES 
Even during reliable processes of polymer manufacturing and conversions, problems can occur 

and expert troubleshooting is needed for rapid and effi cient solutions.

We offer a unique multidisciplinary approach to problem solving, starting from chemical 

analysis of raw material purity and polymerisation catalyst activity, examination of the chemical 

engineering principles in production units, and fi nally evaluation of the processing conditions 

and additive package performance. We can suggest and in most cases supply suitable polymer 

raw materials and additive and colour concentrates according to customer’s specifi c needs. The 

experience of our staff and the analytical and testing facilities at the institute have an important 

role in our services.

Prompt, selective and reliable information is a prerequisite for all research and business activities. 

We can fi nd the necessary information from our own sources or in external online databases 

(e.g., STN International), technical literature and scientifi c journals.
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sharing perspectives, exploring 
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