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Nnew product brochure

Food industry
feature &
product focus

food industries

Rheology Solutions offer material characterisation
solutions to measure, monitor and provide
reproducible data for quality control, development
and product applications that will improve
performance with the food industries.

A four page overview of products and services
specifically available for food industry applications
has been produced.

.................................................................

New product brochure

Bath
recirculators

The Thermo Scientific NESLAB RTE and EX Series
of bath circulators brochure have been updated to
incorporate more product and technical informa-
tion.

The NESLAB RTE Series of bath circulators cool
and heat from -25°C to +200°C and the NESLAB
EX Series of bath circulators heat from ambient to
+200°C.
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Nnew product brochure
Material
characterisation
for polymers

polymer industries

No matter what stage of the polymer’s life cycle,

i eliminating waste and keeping production levels at
i peak capacity are crucial to ensuring profitability
in today’s highly competitive environment.

¢ This brochure from Thermo Scientific provides a
i comprehensive overview of products to cover;

i e R&D of new polymers

i e Lab scale process, pilot plant and small

scale production

i e Quality control

.....................................................................................................................................................................................................

New product brochure

Extrusion & material
characterisation for drug
development & production

pharmaceutical, cosmetics
& allied industries

In material characterisation rheological properties
are of the utmost importance for the determination
of the best drug format. The ability to analyse and
describe the material’s mechanical or formulation
properties can have a direct impact on precise

dosing and optimisation of the manufacturing
process.

This brochure from Thermo Scientific provides a
comprehensive overview of products to cover:

e Extrusion technology

e Material characterisation
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® News & Vviews

How to measure series for mining slurries

mining industries

Three “How to Measure” tips
have been written for mining
slurries and are available on
request. The series provides a
booklet which detalils tips on
measuring thixotropy, flow &
viscosity curves, and yield
stress.

Thixotropy is a relative measurement and as such
depends on the experimental conditions and
technique used to measure it. There are several
such techniques, the simplest being modified flow
curves, or constant shear rate or shear stress
measurements. A more complicated, but perhaps
more intuitively understood method is the shear
and recovery method.

In order to attain repeatability the most appropriate
technique should be selected and the sample
handling and experimental procedures defined
fully. These should be unchanged for all tests, so

..................................................................................................................................

Recent developments
in bench-top twin-
screw compounders
44 continued from page 3

Scale-up

In any laboratory system, the operator is always
concerned with scale-up to larger production scale
equipment. Form our experience the most critical
element in this scale-up, is heat transfer capability.

Most twin-screw extruders are variable speed, and
S0 shear rates can be matched between laboratory
and production extruders. Residence time in the
extruder depends on a combination of product
feed rate and screw speeds. Because generally
output is determined by the motor power installed,
and that is usually scaled to the volume of the
extruder, which again gives a good scale up.

However, heat transfer in dependent on the
surface area to volume ratio. This means that the
ratio of surface area to volume is inversely
proportional to the barrel diameter. i.e. if you
double the diameter of the screws, then volume
(and hence output) will increase by 8 times while
surface area, and (hence heat transfer capability)
will increase only 4 times.

that thixotropy for different materials can be
properly compared.

Thixotropy is a relative measure of the extent and
seed of recovery of the internal structure of a
material during and after shear. It is useful
because it allows and estimate of the effects of
agitation, pumping etc for prolonged periods, and
also the effects of ceasing the agitation etc (i.e.
how quickly the structure will rebuild, and how
difficult it will be to restart the process as a result).

Flow & Viscosity Curves. A flow curve is used to
define the interdependency of the shear rate and
shear stress for a material. To generate a flow
curve either a range of shear rates or of shear
stresses can be imposed on the material, and the
other of the pair — the response of the material —
is measured. A viscosity curve shows the viscosity
of a material at each shear rate from the flow
curve. Flow and viscosity curves can be presented
either on logarithmic or linear axes. They describe
the flow behaviours at a variety of shear rates, so
that pump, pipe, impeller, etc sizing can be
correctly achieved. They are also important
because they define the type of flow behaviour
one can expect from a material — Newtonian,

Surface Area, Free Volume
relationships

£ & A A
\\
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Conclusion

In a modern masterbatch plant, quality control and
product sampling are key factors in the efficient
operation. By using small-scale extruders, fitted
with suitable ancillaries, and with reliability in
scale-up, the operator can have confidence in
developing new materials and formulations. This
paper has shown availability of such equipment.

A copy of this article is available on request by
quoting LR-57 @

pseudoplastic (shear thinning), dilatant (shear
thickening) etc.

Yield Stress has an impact on the mining industry
in a variety of ways. In pumping and mixing at
start-up, it must be overcome so that the impellers
can turn. In pipeline transport yield stress
influences the velocity profile of the material, and
under some circumstances can cause the material
to flow as a solid plug carried by a lubricating
liquid layer at the wall where shear stresses are
high. The yield stress of a material dictates
whether or not a solid fraction will settle to the
bottom of a tank, pipe or other container, and also
whether gaseous materials can rise through it.
Disposal of mining waste is an important issue
and the yield stress influences the slope of
beaches in disposal areas, the ability of high solids
pastes to be compressed and to flow after
disposal and so on.

Note: Each Tip includes working definitions.
Copies of How to Measure ... Yield Stress,

Thixotropy, Flow & Viscosity Curves are available
on request. ®
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e exhibitions

Ausplas 2008

polymer industries

Rheology Solutions will be participating

in this exhibition (booth number 100) in

Melbourne from 7 — 10 October 2008

showcasing a range of equipment and

instruments specifically for the polymer
industry. ®
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e product news & industry applications
Using Refrigerated Circulators with Rotary
Evaporators - Environmentally Friendly Solution

Rotary Evaporators are widely
used in various R&D and QC
laboratories and also in
academia.

The main use of rotary evaporators is solvent
recovery from various mixtures by single step
distillation and they are sometimes used for
organic chemistry syntheses under controlled
temperature and vacuum.

The basis of this procedure is the evaporation and
condensation of solvents using a rotary evaporat-
ing flask under vacuum. Distilling products under
vacuum increases the performance and helps to
protect the products. Condensers are cooled using
tap water circulation or alternatively by cooling
recirculators.

To achieve optimal distillation conditions, the
distillation energy supply by the heating bath must
be removed by the condenser. To ensure this,
operate the instrument according to the following
rule of thumb:

Cooling water: max. 20°C
Vapour: 40°C
Bath: 60°C

This rule can also be applied to lower bath
temperatures, for example:

Cooling water: max. 0°C
Vapour: 20°C
Bath: 40°C

This is achieved by:

e Setting the bath temperature

e Setting the cooling water temperature. When
the cooling water is tap water, the tempera-
ture is sometimes (especially in summer)

above 20°C. With the Thermo Scientific EZ
Cool 80 refrigerated recirculating bath
connected to the system it is easy to set the
cooling medium temperature to the desired
value between -10°C to +20°C.

e Allowing cooling tap water to flow through the
condenser at approximately 40 — 50 I/h. With
the EZ Cool 80, the recirculator flow is 720
I/hr (without loosing the cooling medium),
providing a better, stable and efficient heat
transfer.

e Defining the operating vacuum in such a way
that at the vacuum, the boiling point of the
solvent equals the vapour temperature. Refer
to the solvent tables provided in the rotary
evaporator manual.

Advantages associated with bath temperatures of

60°C and below:

e The evaporating flask can be replaced without
risk of burns

e The evaporation rate of the water from the
heating bath is low (low energy 10ss)

e The heating bath energy is used at a good
degree of efficiency

Other Advantages using the EZ Cool 80:

e Environmentally friendly working conditions
since no waste of tap water at 40 — 50 I/h

e Four pre-set temperatures enables the
practical switch of solvents which evaporate
at significantly different temperatures

e Ability to distil solvents with boiling points
under room temperature, provided that the
receiving flask is also thermostated in a
cooling bath

e The spiral of the condenser is always clean

Ono 426-1624

$3,450

excluding GST and local delivery

Thermo Scientific EZ Cool 80, recommended for
Rotary Evaporators —the environmentally friendly
solutions

Prepared by: Onur Cebeci, Chemist, Anamed &
Analitik Group, Chemistry Technologies Depart-
ment, Turkey. References were taken from the
Rotavapor Operation manual, Buchi Labortechnik
AG, Swtzerland. @

.....................................................................................................................................................................................................

e cxhibitions

Australian Polymer Symposium

polymer industries

The Australian Polymer Symposium, is being held
in Melbourne from 30 November — 4 December,
2008 and Rheology Solutions will be participating
in the exhibition on stand number 13.

The stand will be showcasing the HAAKE PolyLab

QC with Rheomix 600 - from Thermo Scientific.
The HAAKE PolyLab QC with Rheomix 600 is a
modular torque rheometer with measuring mixer.

Matthias Jahrling, Senior Application Specialist,
Manager MC Application Laboratories, Process
Instruments from Thermo Fisher Scientific in
Germany will be joining Rheology Solutions on
the stand. ®
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e rheotalk special issue

rheotalk

special issue

Polymer Industry feature

polymer industries

Rheology Solutions offer
material characterisation
solutions to measure, monitor
and provide reproducible data
for quality control, development
and production applications
that will improve performance
within the polymer industries.

Services

An extensive range of technical articles have been
produced specific to the challenges found within
the polymer industry, these include:

e Quality Control in the Polymer Industry.
Introduction to cutting edge technologies and
their application in the polymer industry.
Rheo 023

e Rheology for the Rubber and Elastomer
Industries. Introduction to the influences of
rheological and process parameters and
methods for their measurement. Rheo 024

e Tim’'s Top Tips — Explanation and Evaluation
of Compounding. Rheo 289

e Tim’s Top Tips — Explanation and Evaluation
of Processability. Rheo 290

e Tim’s Top Tips — Explanation and Evaluation
of Shark Skin. Rheo 291

e Tim’s Top Tips — Explanation and Evaluation
of Die Swell. Rheo 292

e Tim’s Top Tips — How to Measure Flow
and Viscosity Curves. Rheo 364

e Tim’s Top Tips — How to Measure Thixotropy.
Rheo 366

e Tim’s Top Tips - How to Measure Yield Stress.

Rheo 368

Additionally, an information kit — Rheology
Solutions for the Polymer Industries is available.
Copies of the technical papers and the solutions
kits are available on request from Rheology
Solutions.

Products

Polymer processing includes unit operations such
as compression, injection and blow moulding and
extrusion through a variety of dies. Specifically for
the polymer industries, materials characterisation
is of critical importance (including fluid related
issues like sedimentation, time related structural
decay or build-up and post-cure issues like
strength of compression or extension) for
prediction and management of sharkskin, melt

fracture, calendering, die swell, melt homogeneity
and short- and long-term dimensional stability of
extrudates or moulded parts. These processes
depend on fluid rheological parameters such as
viscosity, viscoelasticity, creep and recovery, and
solid material properties such as behaviour under
various compressive and extensional loafing
conditions. Extensional flow properties dominate
processes where stranding occurs and influences
time, quality and energy requirements.

Material characterisation parameters are reliable
pointers for polymer performance and are critical
factors for processability and product quality.
Measuring these parameters will improve process
and product performance within the polymer
industries.

Rheology Solutions exclusively offers a range of
instruments and equipment that can be used to
quantify rheology related challenges specific for
polymer applications.

Rheology Solutions will be exhibiting at Ausplas
2008 (stand no: 100) in Melbourne during October
2008, and also at 30 APS (stand no: 13) in
Melbourne during November 2008, and following
is an overview of the proaducts that will be
available at the stand and operational. ®
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e product focus

Modular Torque Rheometer
with Measuring Mixer

polymer industries

The Thermo Scientific HAAKE
PolyLab QC with Rheomix 600
will be shown for the first time
in Australia in October.

The HAAKE PolyLab QC is a new modular torque
rheometer which can be connected to an
interchangeable measuring mixer, single screw
extruder or conical twin-screw extruder.

A typical mixer test is run at a defined rotor speed
(shear rate). The material’s response to the shear
is recorded as torque and displayed versus time.

Although the temperature of the mixing

chamber is constantly controlled, the material’s
melt temperature during a test may rise due to
the shear introduced. The recorded “Rheogram”
(torque and melt temperature vs. time at constant
speed) is characteristic for different material types
and blends. It can be used as a fingerprint in
quality control for outgoing and incoming product
inspections. As changes in torque are related to

structural changes in the material, a Rheogram
can be used to investigate and verify reactions
of different additive types or concentration on
the samples melting behaviour.

The HAAKE PolyLab QC Rheomix 600 is used to

investigate:

e The melting and degradation behaviour of
polymers

e Viscosity when adding nano particles or other
additives

e (elation and plastification behaviour of PVC
dry-blends

e Flow and curing behaviour of thermosetting
plastics

e The influence of different additives such as
carbon black, fillers, lubricants, accelerators
and sulphur for rubber mixers

e Masticating and vulcanising behaviour of
elastomers

e Qil adsorption of carbon black

e Adsorption of DOP for PVC dry blends

e Torque in regard to individual and combined
influences of fillers and additives

e Processability of plastics

e Electric conductivity measurements for rubber
mixers @

HAAKE PolyLab QC with Rheomix 600 Floor
Model

.....................................................................................................................................................................................................

HAAKE PolyLab with extruder shown as a bench
model unit

e product focus

Modular Torque Rheometer
with Twin-Screw Extruders

polymer industries

The Thermo Scientific HAAKE
PolylLab QC with the HAAKE
CTW 100 QC twin-screw
extruder is used for continuous
compounding and plasticising is
the ideal extruder in the HAAKE
PolyLab QC system.

This is a counter rotating conical twin-screw
compounder, with intermeshing screws, that will
give well-defined residence time for faultless
production of process-critical polymers.

The gentle but intensive dispersing capabilities are
ideal to mix additives and pigments. Dies and
downstream ancillaries are compatible with the
19/25 QC-D single-screw extruder.

Applications

e Testing of the plasticising behaviour

e Testing the performance of additives and fillers

e Measuring of the melt temperature and
pressure along the barrel to optimise process
parameters

e Provide a homogeneous and constant flow melt

e Production of strands, sheets, cast and blown
films

e Extrusion of ceramics and feed stock

e Melt rheology

Features

Rod dies & water bath for strand extrusion
Sheet & ribbon dies

Blown film dies & take off tower

Filter test

The HAAKE PolyLab QC is available as a bench
or floor model . ®
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e product focus
Modular Torque Rheometer
with Single-Screw Extruder

polymer industries

The most common method in processing polymers
are screw plastification and injection moulding,
and The Thermo Scientific HAAKE PolyLab QC with

To shape a polymer for further processes and
tests, different dies can be adapted to the
extruder. Rod dies and water bath for strand
extrusion, sheet and ribbon dies in various
dimensions to produce bands or cast films, and
blown film dies and take off tower complete the
testing equipment. ®

single-screw extruder is the ideal torque
rheometer for this application.

For testing quality and processability of those
materials, the single-screw laboratory extruder
19/25 QC-B is a proven tool.

e product focus
Modular
Twin-Screw
Extruder

polymer industries

The PRISM EuroLab 16 mm
operates with sample batches
of 50 g up to outputs of

10 kg/h., the bench mounted
16 mm twin-screw extruder

is the heart of a complete
compounding and sample
preparation system.

Thermo Fisher PRISM EuroLab 16mm

The segmented screw configuration with modular Twin Screw Extruder
barrel design give flexibility for the full range of Specifications
polymer processes.
Barrel Length L/D 25:1 25:1 40:1 40:1
A horizontally split barrel, up to 40:1 L/D, has a Barrel Bore Diameter mm 16 16 16 16
lift-off top half for easy access to the screws, and Screw Diameter mm 15.6 15.6 15.6 16.6
the screws themselves have a simple removal Channel Depth mm 3.3 3.3 3.3 3.3
device for cleaning and configuration changes. Centre-line Spacing mm 125 125 125 125
Thermo *fuzzy logic” heater controls save energy. Centre-line to Radius ratio 1.56 1.56 1.56 1.56
) ) Maxiumum Screw speed rpm 500 1000 500 1000
The segmentgd top barrel half. 's constructed in Motor Power at Maximum Speed kW 1.25 25 1.25 25
modules and is easy to reconfigure. Barrel
segments are available for feeding solids and Torque per _Shaﬁ Nm 12 12 12 12
liquids or for venting. Secondary feeders and Torque/(C-line?) Nm/cm? 6.1 6.1 6.1 6.1
vacuum pumps can form part of the system. Barrel zones 6 6 10 10
Heater rating W 5x350 5x350 9x350 9x350
A rugged colour‘ tpych screen inten‘age incorpg— Die heater rating W 250 250 250 250
rates data acqisition as standard, with an option  Eyyryder Dimensions LxWxHm  15x7x16m 15x7x15m 15x7x15m 15x7x15m
to download to a remote computer for archiving
) . ) Scale-up data
and analysis. The controls include recipe storage ;
to programme set points for repeatable process Internal Free Volume cm 68 68 109 109
conditions. Peripheral Surface Area cm? 316 316 505 505
Surface Area per Unit Free Volume  m?' 0.47 0.47 0.47 0.47
During October in Melbourne at Ausplas, the Typical output kg/h 05t05 051010 05t05 05t 10
PRISM EuroLab 16 mm system will be operational ~ Services
extruding and pelletising a range of plastic Electrical power Volyph/amp  Z20V/Aph20A  AOOV/h2OA  Z20V/Iph/Z5A  400/3ph/Z5A
samples. ® Cooling Water 20°C Lites/min 5 5 5 5

info@rheologysolutions.com
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e product focus
Pellet Scanner

i : Technical Data
polymer industries Resolution from 20

e (Camera - 3 CCD chip colour matrix camera

The OCS Pellet Inspection e Lighting - High Frequency synchronised
PS25C will be operational fluorescent lamp. Power consumption:
during the Ausplas 2008 in 22 \W. White light spectrum

October in Melbourne e Computer - Industrial CPU Pentium, up-to-date

inspecting a variety of technology N
transparent and opaque pellets e Interfaces 0 Ethernet 10/100 M Base-T, Digital
for impurities, foreign bodies and analogue 1/0, USB, MODBUS, PROFIBUS,

and/or colour deviations RS232, OPC, DDE, SAP interface or SQL
’ Remote control - Extender max. 100 m.

Service Remote control
e Software - Operating system Windows XP
e Size - Dimension (I, w, h) 50 x 50 x 80 cm,
Weight approx. 30 kg
e Connection values - Power 230 V AC / 50 Hz
e Temperature - +10°C — +40°C @

Applications

e (Opaque pellets

e Coloured pellets
Optical Control Systems PS25C e Non-transparent pellets
Pellet Inspection system e Transparent pellets

e product focus il
Web Inspection
System

polymer industries

The OCS Web Inspection
System FSP600 is a modular
surface inspection system
for use in production.

The modular concept permits the use of several
cameras working in parallel so that optimum
adaptation can be achieved. The FSP600 is
suitable for transparent, translucent and opaque
films, sheets, coated web material, industrial
textiles, paper and non wovens. The system will
detect holes, thin spots, bubbles, contamination
and gels, foreign particles, black specks,
scratches, die lines, burst bubbles, repeated Optical Control Systems

defects, insects, burns and folds. FSP600 Web Film Inspection System

Fields of application Types of defects
e Films (transparent, translucent, opaque ...)  Holes e Thin spots e Bubbles e Contamination & gels
e Sheets e Coated web material e Foreign particles ® Black specks e Scratches e Die lines
e Industrial textiles e Paper e Burst bubbles  Repeated defects ® |nsects e Burns
* Non wovens e Folds @
o Rheology , o ) ) .
A Further information is available by contacting Rheology Solutions:
Solutions
Telephone: 03 5367 7477 Email: info@rheologysolutions.com
. Facsimile: 035367 6477 Web: www.rheologysolutions.com

RHEO401
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e product news & industry applications - product accessories

Universal container holder for HAAKE MARS
and RheoStress 6000

all industries

A universal holder for sample containers which
can be used for the HAAKE MARS and the
RheoStress 6000 (as well as all of its predeces-
sors) has been developed. Thanks to the three
individually adjustable clamps, sample containers
like glass jars, cans, beakers, cups, etc., can be
mounted solidly onto the rheometer. This allows for
the insertion of a (vane) measuring geometry into
the sample without comprising its structure.

A copy of this brochure is available by requesting
PO18c®

Fig. 1 (above): Universal container holder with
three adjustable clamps (left),

Fig. 2 (right): Universal clamp holder with a peanut
butter glass jar mounted on the HAAKE MARS
with a vane rotor FL22 (right)

e product news & industry applications - product accessories
Adapters for HAAKE Viscotester models 6
and 7 plus for measuring range extension
and sample temperature measurement (optional)

all industries

The rotational viscometers HAAKE Viscotester 6 &
7 plus are described in the standard ISO 2555. In
comparison to the HAAKE Viscotester 6, the
HAAKE Viscotester 7 is equipped with a tempera-
ture sensor and a serial interface. Both models are
available in two versions: whereas the “'L"-version
is suitable for measurements on low and medium

viscose samples (3 up to 6.000.000 mPas) the
“R”-version can be used for medium and higher
viscose materials (20 up to 40.000.000 mPas).

Using a low viscosity adapter (UL) the lower
viscosity limit can be extended. Reproducible
viscosity measurements can be performed down
to 1.0 mPas using the L-version respectively 6.4m
Pas for the R-version. It has to be taken into
account that high rotational speeds are needed for
measurements of very low viscosities and Taylor

vortices cause hereby can have a negative
influence on the experimental results.

For samples, which are available in small amounts
only, a small sample adapter can be used.
Depending on the Viscotester version used
different sets of cylindrical spindles are available
which have to be ordered separately.

A copy of this brochure is available by requesting
P020-c ®

e product news & industry applications - product accessories
UV curing cell for an individual arrangement
of optical components

all industries

In order to measure a given sample’s rheological
properties before, during and after controlled
exposure to UV radiation, a cylindrical UV curing
cell has been developed for the HAAKE MARS,
HAAKE RheoStress 6000 rheometers and the
respective predecessor models.

The cylindrical UV curing cell has an outer
diameter of 48 mm and fits into fluid or electrically
controlled cylindrical temperature control units.

Any UV light source can be connected via light
guide (outer diameter 24.5 mm). The

UV light source should be capable of providing
different intensities in order to measure the

dependence of the curing behaviour as a function
of the light intensity applied. Moreover, the light
source should be equipped with a timer, a manual
control switch or a foot-operated switch as well as
a trigger input facilitating control of the light
source via the rheometer’s measuring software.

A copy of this brochure is available by requesting
P-022c®

info@rheologysolutions.com
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e product news & industry applications - product accessories
Vane rotors for pressure cells for HAAKE MARS
and HAAKE RheoStress 6000

all industries

Different vane rotors have been developed for
pressure dependent measurements on samples
containing particles. Each rotor consists of 4
blades mounted around a shaft, which is equipped
with two sapphire bearings.

With these bearings the rotors can be precisely
centred on two steel pins inside the pressure cell.
The vane rotors differ in the size of the blades. The

biggest vane rotor FL 25/90 has a diameter of 25
mm and a blade height of 90 mm. This rotor is
particularly suitable for measurements on low
viscous samples.

For measurements on samples with higher
viscosities vane rotors with a blade height of 8.8
mm are recommended. For choosing the suitable
rotor the diameters of the suspended particles
have to be taken into account. As a rule of thumb
the minimum width of the gap between the rotor
blades and the inner wall of the pressure cell

should be 3 times larger than the biggest
suspended particles.

The inner diameter of the pressure cell D100/200
is 40 mm. For example, using a FL36/8.8 vane
rotor the measuring gap between the rotor and the
inner side of the pressure cell is 2 mm. Therefore
a suspension with particles with a maximum size
of 0.6 mm can be measured. For bigger particles
a rotor with a smaller diameter has to be selected.

A copy of this brochure is available by requesting
P-027c®

 SER - Extensional rheology system
for HAAKE MARS

all industries

The SER system is a new accessory for the HAAKE
MARS with CTC oven which transforms a
(rotational) shear rheometer in an extensional
rheometer for melts and semi-solids.

The measuring principle of the SER system, which
was developed by Dr. Martin Sentmanat (Xpansion
Instruments), is based on clamping the sample on
two counter rotating windup drums. With the SER
system a truly uniform extensional deformation in
the sample is achieved. In additional to the uniaxial
extension, the SER tool can be used for solid
tensile testing, pear and peel testing, as well as
friction testing.

The operating temperature range of the SER tool
covers 0°C to +250°C.

The combination of convection and radiant heating
in the CTC guarantees fast temperature changes
and an even temperature distribution within the
sample.

The SER system is fully integrated in the HAAKE
RheoWin measuring and evaluation software.
Measurements can be made in both controlled
extensional rate and controlled tensile stress
mode. The extensional properties of the sample

are calculated automatically and presented directly

in the software.

A copy of this brochure is available by requesting
P-019% @

Fig. 1 (lefy):

SER tool integrated in Controlled
est Chamber
Fig. 2 (right):  Schematic setup of the SER tool

» Tribology cell for HAAKE Rheometers

all industries

For the rheometers HAAKE MARS, RheoStress
6000 and predecessor models identical in
construction and equipped with a normal force
sensor, a measuring cell has been developed for
testing the tribological behaviour of bearing
materials.

The tribology cell described here consists of a
lower and an upper part. Both are made of
stainless steel. The lower measuring geometry is

designed as a reservoir.

Measurement of the friction of bearing materials
with and without lubricant can be performed. To
measure the influence of a lubricant the reservoir
can be filled with the lubricant to be tested.

The upper measuring geometry is equipped with
a flexible shaft, which ensures the concentric
position of a ball with a diameter of ¥2” in the
measuring cell. Usually steel bearing balls are
used but other materials like €.g. ceramic are
also possible.

Replacing the ball is easily and quickly done,

to perform every test with a fresh ball as
recommended. For temperature dependent tests
between - 40°C and +200°C the lower measuring
geometry can be adapted on a modified
measuring plate cover for a Peltier temperature
control unit. Also the measuring cell can be
integrated into the Control Test Chamber by
adapting the lower measuring geometry onto

a suitable holder.

A copy of this brochure is available by requesting
P-023c ®
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e application notes & technical articles
Small scale compounders
for pharmaceutical research

pharmaceutical, cosmetics
& allied industries
Abstract

Hot melt extrusion and continuous granulation
provide for rapid product and process design,
flexible manufacturing, a well controlled process
and cost-efficient pharmaceutical production. In
the development of new drugs/excipients, small
scale continuous extrusion systems reduce time
to market, reduce consumption of expensive
ingredients, and use processes comparable to
production. Applications and products for

development with small scale twin-screw
compounders are discussed.

Introduction

Manufacturing of clinical and commercial scale
pharmaceuticals is traditionally accomplished
using batch processes. Recently, because of its
many advantages, a trend toward continuous
processing is becoming more prevalent. For
example, hot melt extrusion can deliver increased
efficiency and higher throughput, when compared
with a classical batch process. Continuous
processing also allows for the real-time monitoring

of processing parameters and in-process material
properties. Extrusion is an established technique in
polymer processing, and is particularly important
for PAT. With real-time monitoring and process
understanding, a continuous process can more
easily be controlled to yield the highest quality
product in the most efficient way. In addition, as
compounding takes place directly in the molten
stage, aqueous solutions are avoided, reducing or
removing drying steps which helps to save energy.
In pharmaceutical technology, extrusion has been
studied and deployed for more than 35 years!",
gives a The following article is discussing the
smallest scale of extrusion with an output of
several grams to 150 grams per hour leading to
development and production scale extruders with
outputs in the 10 to 20 kilogram per hour range.

A full copy of this paper is available on request by
quoting PRISM 004 @
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e product news & industry applications
Extended product range - recirculating chillers

all industries

Two models have been added to the Thermo
Scientific NESLAB ThermoFlex range. The range
now extends to 3500 W and 5000 W cooling
capacity at 20°C.

The NESLAB ThermoFlex range is reliable, easy to
use chiller and is suitable for diverse applications
across all industry areas within QA/QC, R&D and
production applications.

The range offers 1400W, 2500W, 3500W and
5000W of cooling capacity and is the ideal chiller
for demanding cooling applications within the
polymer industry.

Options - Fluid Recirculation

e Pressure Relief — Allows for regulation of the
chiller’s outlet pressure and is available as an
internal or external option.

e Flow Control with Flow Readout — Controls flow
to the application and displays on the controller.

e Pressure Relief with Flow Readout — Pressure
relief valve allows for regulation of the chiller's
outlet pressure and displays on the controller.

o Auto Refill — Allows for automatic refilling to
ensure the proper fluid level is maintained.

e Anti Drainback — Prevents the reservoir from
overflowing when a chiller is installed below
the application.

e DI Water — Maintains fluid resistivity and is
available as an internal or external option.

Thermo Scientific NESLAB ThermoFlex range

ThermoFlex 900 ThermoFlex 1400 ThermoFlex 2500 ThermoFlex 3500 ThermoFlex 5000
Setpoint Temperature Range +5°C to +40°C +5°C to +40°C +5°C to +40°C +5°C to +40°C +5°C to +40°C
Ambient Temperature Range +10°C to +40°C +10°C to +40°C +10°C to +40°C +10°C to +40°C +10°C to +40°C
Temperature Stability +0.1°C +0.1°C +0.1°C +0.1°C +0.1°C
Setpoint Cooling Capacity 50 Hz at +20°C 750 W/ 2561 BTU 1170 W / 3996 BTU 2200W /7513 BTU 3050 W /10416 BTU 4400 W / 15027 BTU
Reservoir Volume 7.2 liters 7.2 liters 7.2 liters 7.2 liters 7.2 liters
Physical Dimensions 69.4x36.0x624cm 69.4x36.0x624cm  74.1x438x676cm  101.6x49.4x79.0cm 101.6x49.4x79.0cm
P1 - Positive Displacement Pump 50 Hz 1.7 gpm @ 60 psid 1.7 gpm @ 60 psid 1.7 gpm @ 60 psid 1.7 gpm @ 60 psid
P2 - Positive Displacement Pump 50 Hz 3.3 gpm @ 60 psid 3.3 gpm @ 60 psid 3.3 gpm @ 60 psid 3.3 gpm @ 60 psid 3.3 gpm @ 60 psid
P3 - Centrifugal Pump 50 Hz 10 gpm @ 20 psid 10 gpm @ 20 psid
P4 - Centrifugal Pump 50 Hz - 15 gpm @ 34 psid 15 gpm @ 34 psid
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e application notes & technical articles
Rheological measurements in the coatings
industries - the last 60 years

surface coatings industries

Abstract.

Rheology is the science of studying and predicting
flow and deformation of matter. It has long been
an important technique for verification of design,
manufacture, storage, application and cure of
coatings. As coatings formulations have increased
in complexity, meeting diverse customer needs, so
discriminatory testing techniques allowing different
materials to be compared for all conditions has
become crucial.

For sixty years the industry has gradually moved
from reliance on qualitative ‘guesstimates’ based
on operator experience, to quantitative measure-
ments. These quantitative techniques have
included Ford and Zahn cups, still used in the field

today, but which have been shown to be little more
than rough estimates for the performance of
rheologically complex materials, though they may
still work well for Newtonian or near-Newtonian
coatings. Simple Hoeppler (falling ball) or
mechanically driven rotational devices such as the
Krebbs or Stormer viscometers, and later
Brookfield viscometers emerged, reducing much
of the inaccuracy associated with cup-type
measurements. They have proven themselves
useful but there remains the problem that, if the
material is non-Newtonian the measurements are
not absolute, and data from the different
instruments cannot be compared (the units of
measurement are Krebbs Units, Brookfield Units,
HAAKE Units etc).

The ICl or “Cone & Plate” viscometers were the
first to utilise a finite gap and viscometric

geometry to measure absolute viscosity, but had
the limitation of rotating at a fixed rpm, restricting
the output of the viscometer to high shear
applications only. Now that the science is maturing
and high speed computing, combined with
inexpensive electronics and manufacturing costs,
have made low-cost rheometers and viscometers
available. They are capable of providing reproduc-
ible data for all aspects of manufacture, use and
performance of coatings (including cure), in
absolute (SI) units, allowing direct comparison of
different materials and processing conditions. The
current state of the art includes measurement of
materials in extension, quantifying the likelihood of
spatter, stranding and misting.

A full copy of this paper is available on request by
quoting Rheo-050 @
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e application notes & technical articles
A collaborative study of the structure and
rheological properties of EVOH/SMA* blends
produced by reactive extrusion (Technical Report)

polymer industries

Published in Pure & Applied
Chemistry. Vol. 68, No. 8, pp.
1665-1682, 1996.

© 1996 IUPAC

Synopsis

Blends of ethylene-vinyl alcohol copolymer (EVOH)
and styrene-maleic anhydride copolymer (SMA)
have been produced by reactive extrusion and
characterised in terms of their rheology, phase
morphology and the degree of covalent bonding
interaction (ester linkages) between phases, as
determined by FTIR.

Strongly synergistic behaviour in terms of viscosity
and melt elasticity was seen in all blends, for low
frequency dynamic and low shear rate capillary
tests, the largest increases occurring in blends
containing 50-60% EVOH. Finely dispersed droplet
phase morphologies were seen in most of the
blends, the minor phase forming the dispersed
phase. However the blends containing 50-60%
EVOH were co-continuous or partly co-continuous;
it was also notable that the blends containing 60%
EVOH exhibited a surprisingly low value of Melt
Index. Evidence of covalent bonding was apparent
in all blends, the highest interaction levels again
being seen for the 50-60% EVOH blends, despite
a very low anhydride/alcohol molar ratio (only
0.05). Increased mixer speed and vacuum venting
during processing also improved reaction levels.

These findings suggest that the availability of
reactive groups is restricted by the phase
morphology of the blend during production.

As a result, more reaction occurs at or near
co-continuous phase compositions, where the
surface area is maximised. The synergistic
behaviour in viscosity and elasticity can be seen
as consistent with the observed increased
bonding levels, which causes more efficient
stress transfer into the dispersed phase.

*EVOH = ethylene-vinyl alcohol copolymer; SMA =
styrene-maleic anhydride copolymer

A full copy of this technical report is available by
requesting LR-42 @
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e application notes & technical articles
Rheological properties of bitumen modified with
polyethylene and polyethylene based blends

construction &
building industries
Introduction.

Nowadays a very large majority of the roads are
constructed using a mixture of bitumen (5 wt. %)
and mineral aggregates. Notwithstanding this low
bitumen content, the performance of the road
pavement is determined by the properties of the
bitumen, as bitumen is the continuous phase and
the only deformable component. On the other
hand, from a technological point of view, the

continuously increasing traffic load on road
pavements has resulted in tightening of binder
specifications in order to obtain higher mechanical
stability of asphalt roads. However, the limit of
increasing pavement performance with conven-
tional pure bitumen seems to have been reached.

To achieve this improvement, it is necessary the
addition of natural or synthetic polymers to the
bitumen. The aim of this project is to obtain
modified bitumens, using several synthetic
polymers, like polyolefins or rubbers. The
optimisation of composition and processing

conditions will be carried out by taking into
account the stability and rheological properties of
bitumens for road paving under extreme
conditions, which should be processed with
conventional or slightly modified machinery.

Keywords.

EPDM/PE blends; Polyolefin modified bitumens;
Bitumen rheology; Polymer/bitumen blends

A full copy of this paper is available on request by
quoting RF-190902-ES-01 @
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e application notes & technical articles
Measurement of the Irganox content in
polypropylene polymers during extrusion

polymer industries

Abstract.

Near infrared spectroscopy was used as an in-line
control system for the measurement of polypropyl-
ene filled with different amounts of Irganox
additives. For this purpose transmission probes
were installed in an extruder. The probes can

withstand temperatures up to 3000C and
pressures up to 60 MPa. Transmission spectra of
polypropylene mixed with Irganox with a coefficient
of models were generated with partial least square
regression which resulted in a model which
estimated Irganox with a coefficient of determina-
tion of 0.984 and root square error of prediction of
0.098%. Furthermore the possibilities for
controlling process conditions by measuring
transmission at a specific wavelength were shown.

Keywords.
polymer, irganox, extrusion, in-/on-line
Reference: W. Becker and N. Eisenreich, J. Near

Infrared Spectroscopy. 13, 147 — 154 (2005).
© NIR Publications. www.impublications.com @
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e application notes & technical articles
New die design for the characterisation of the
extensional and shear properties of polymers
for laboratory and on-line use

polymer industries

The rheological properties of
polymers in shear as well as in
extensional flow are essential
for their processing.

Unfortunately their complete characterisation in
the laboratory requires the complementary use
of sophisticated techniques which are time
consuming and need great expertise.
Therefore quality control is mainly limited to
the measurement of a melt flow index, a shear
viscosity and eventually a melt strength test to
assess extensional properties. The on-line
monitoring of material parameters would be very
helpful but is today mostly restricted, whenever
performed, to MFI or a capillary shear viscosity
measurement.

The HAAKE X-die has been developed to cover
the need for a quick characterization in shear

and extension, with little or even no operator
intervention. It can be mounted on a traditional
capillary rheometer or directly on-line with a melt
pump feeding it. Data obtained by this die with a
standard LDPE already tested in round robin tests,
are presented and confirm the validity of this new
approach.

A full copy of the laboratory report is available on
request by quoting LR-39 @
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e gpplication notes & technical articles
Measuring coatings

surface coatings industries

Published in Polymers Paint
Colour Journal, May 2006,
pp: 50 - 53.
www.coatingsgroup.com

A wide range of measurements with viscometers
and rheometers is used to characterise the
rheological properties of coatings such as inks,
varnishes, dip coatings, paints, dispersions,
paper coatings, printing ink, security printing
pastes and powder coatings.

This paper is intended to give a brief overview
of which properties can be measured with which
tests and which instrumentation is required.
Besides the well-established shear flow testing
in rotation, creep and oscillation, the benefits of
extensional testing are discussed for viscoelastic
fluids.

In order to keep the quality of coatings on a high
level, continuous quality control is required as well
as sound knowledge of raw materials, processing
steps, storage conditions and application
procedures.

Rheology plays a crucial role in each of the steps
which a coating undergoes: After development of
the formulation, production starts with quality
control of raw materials like binders, solvents,
pigments, fillers and additives. For processing,
the components require the ability of mixing,
dispersing, pumping, stirring, homogenising and
stabilising. A good coating shows stability during
shelf life and transportation without sedimentation,
flocculation, agglomeration and coagulation.
Rheological measurements help to select proper
dimensions of pipelines, pumps and stirring
vessels as well as filling machines.

A variety of application processes uses high shear
rates or high extensional rates — eg painting,

spraying, printing, dipping which is followed
usually by gravity-driven steps — for example by
levelling in order to obtain a homogeneous film
with good properties in texture, appearance and
protection of the coated substrate.

While stability during shelf like and properties like
levelling or sagging are best characterised by a
controlled stress (CS) measurement, the various
shear rates of stirring, pumping, filling, painting
are well represented in controlled rate (CR)
measurements. Creep testing is performed in

CS mode. Gelation, cross linking and curing are
best recorded with oscillatory measurements in
controlled deformation (CD) mode while amplitude
sweeps as well as frequency or time sweeps can
be performed in CS as well as CD oscillatory
mode.

In order to understand the extensional processes
in printing and roll coating as well as in dies for
filling, spraying or spray dying, the extensional
properties require experimental determination.

A full copy of this paper is available on request
by quoting HA-030 @
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e gpplication notes & technical articles
Continuous online rheometry
for industrial slurries

mining industries

Abstract

Mineral solids are usually processed, produced

or handled in the form of two-phase slurries.
Accurate and reliable measurements of the
rheological properties of settling slurries using
conventional viscometric instruments can be
difficult, if not impossible, since the solid particles
settle rapidly under the influence of gravity. In this
paper we report on the development of an on-line
flow rheometer specially designed and constructed
for characterising the rheological behaviour of

settling slurries. The instrument design is based
on the principles of helical flow, which is the
combination of tangential Couette and axial
Poiseuille flows. The data reduction procedure
developed is firmly based on the theory of helical
flow and has been extensively tested and validated
with fluids of different rheological behaviour. Good
results have been obtained using the rheometer
for various Newtonian liquids, pseudoplastic
polymeric solutions and mineral slurries.

Keywords

Flow rheometer, on-line viscometer, mineral slurry,
rheological characterisation, helical flow

Introduction

The control of the rheology of settling suspension
is of great importance to the mineral industry as it
is a critical factor in optimising plant life cycle
costs. Many processes involve handling particles
of diverse sizes, usually in the form of rapid
settling (unstable) slurries and it is the slurry
viscosity not the solids concentration that effects
the energy consumption and many of the design
factors of mineral processing units. It is therefore
essential that the rheological properties of these
slurries be determined accurately under conditions
that resemble closely those found in the actual
Processes.

A full copy of the paper is available on request by
quoting RF-200902-AU-01. @
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e Application Notes

Tim’s Top Tips — How to Measure... Series

Mineral Industries (please select) ] Thixotropy [ Yield Stress LI Flow & Viscosity
Food Industries (please select) L] Thixotropy ] Yield Stress I Flow & Viscosity
Polymer Industries (please select) ] Thixotropy ] Yield Stress [T Flow & Viscosity
Surface Coating Industries (please select) ] Thixotropy ] Yield Stress I Flow & Viscosity
Pharmaceutical, Cosmetic & Allied Industries (please select) [ Thixotropy L] Yield Stress [ Flow & Viscosity
Building & Construction Industries (please select) ] Thixotropy L] Yield Stress L Flow & Viscosity

Chemical & General Manufacturing Industries (please select) [ Thixotropy [ Yield Stress [ Flow & Viscosity

Tim’s Top Tips — Explanation & Evaluation... Series

Tim’s Top Tips for Food Industries (please select) L] Mouthfeel L] Shelf Life [ Processability [ Cohesiveness
Tim'’s Top Tips for Surface Coatings (please select) L] Shelf Life L] Flow & Levelling [ Misting ] Mixing & Blending
Tim’s Top Tips for Polymer Industries (please select) [ Compounding ] Shark Skin [ Processanility [ Die Swell
Rheology Solutions Information Kits (please select) L] Mineral Industries [] Food Industries [] Surface Coatings L] Polymer Industries

[ Chemical & General Manufacturing ] Construction & Building
[] Pharmaceutical, Cosmetics & Allied Industries
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