Dispersion
What is dispersion?

Dispersion is a measure, at both the microscopic and macroscopic
levels, of how a pigment, filler or additive is completely distributed
throughout a polymer matrix. It is probably one of the most
fundamentally important properties of any masterbatch.

Why is dispersion important?

Various problems can arise at the conversion stage if good pigment
dispersion in the masterbatch is not achieved by the masterbatch
producer. These difficulties include:

s processing problems, such as rapid screen plugging and
bubble rupture in film extrusion which will result in lower output
and/or higher scrap levels;
agricultural mulch film will be damaged by reduced protection
against sunlight;
lower impact strength.

Dilution

What is dilution?

Dilution is a measure of how well and how easily a masterbatch
mixes with a fabricator’s polymer. Thus a masterbatch exhibiting
good dilution properties will produce processed articles (film, bags,
pipe, sheet, etc.) showing excellent distribution of the masterbatch
within the fabricator’s diluting polymer. Conversely, a poorly diluted
masterbatch will produce processed articles showing surface
defects (lumps, voids), inconsistent colour and/or opacity, streaking
and inferior physical performance.

Melt Flow Index (MFI)

One of the properties most often quoted for both natural polymers
and masterbatches is the MELT FLOW INDEX (MFI). The same
measurement is also referred to as Melt Flow Rate (MFR) or Melt
Flow Number (MFN).

What is MFI and why is it significant?

Melt Flow Index is the output rate (flow) in grammes that occurs in
10 minutes through a standard die of 2.0955 + 0.0051 mm diameter
and 8.000 = 0.025 mm in length when a fixed pressure is applied
to the melt via a piston and a load of total mass of 2.16 kg at a
temperature of 190°C (ASTM D1238 and 1ISO1133). Some polymers
are measured at a higher temperature, some use different weights
and some even different orifice sizes. A higher weight is almost
invariably required for black masterbatches.

Melt Flow Index is an assessment of average molecular mass and
is an inverse measure of the melt viscosity; in other words,
the higher a MFI, the more polymer flows under test conditions.

For further information on these topics, please ask
your local Cabot representative for our brochures
“Dispersion and Dilution” and “Melt Flow Index”.
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