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Whether it’s processing of mixed polyolefin 
post-consumer waste or compounding of high-
performance carbon fibre-reinforced polycarbon-
ate, all sorts of plastics formulations can benefit 
from the judicious addition of processing aids and 
lubricants to improve processing and performance. 
With additive developers working continually to 
adapt their products and to improve effectiveness, 
this article takes a look at some of the latest 
developments in the field. 

In fibre-reinforced composites, for example, 
physical performance is influenced by the mechani-
cal properties of the fibre, the dispersion of the 
fibre within the matrix, and the adhesion between 
the two phases. Völpker Spezialprodukte has 
been studying how its Cevo-process J-3400 
product, a synergistic mixture of montan wax esters 
and other waxes, can affect the mechanical proper-
ties of carbon fibre-reinforced polycarbonate 
compounds. Tests were carried out using Makrolon 
2405, a general purpose, low viscosity, easy release 
grade from Covestro with an MVR (300°C/1.2 kg) of 
19 cm³/10 min. Multi-purpose injection moulded 
1A (DIN EN ISO 3167) test specimens were used 
and the results shown in Figures 1 and 2.

“The study demonstrated that using Cevo-pro-

cess J-3400 can significantly improve both the 
tensile modulus and tensile strength,” says the 
company. “Previous studies have already shown 
that there is a significant correlation between the 
dispersing effect of this additive on filler materials 
and the improvement in mechanical properties. 
The improved carbon fibre distribution allows a 
reduction in the carbon fibre content and thus 
leads to lower raw material costs.” Cevo-process 
J-3400 is available as powder and as compacted, 
dust-free pellets.

IncroMax 100 fast-migrating multifunctional 
additives from Croda are suitable for use with 
various types of polyesters, including PET, PETG, 
PBT and PLA. The company says they offer signifi-
cant performance and sustainability benefits and, 
when used in PET, can improve both processing 
and final properties of the material by acting as an 
internal or external lubricant, depending on the 
dosing level. 

At low addition levels – 0.1-0.2% in the polymer 
host – IncroMax 100 acts as a processing aid by 
improving the flow of the polymer. “In film extru-
sion, the internal lubrication effect can improve the 
output rate by up to 80%,” says Thomas Blundell, 
Marketing Associate Smart Materials, at Croda 

Smoothing the process
Carefully selected process aids can speed up production, aid 
dispersion and lift overall compound performance. Peter 
Mapleston investigates some of the latest innovations
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Nederland. “In injection moulding, the internal 
lubrication effect during plasticising and injection 
allows processing at lower temperatures, contribut-
ing to an energy reduction. Alternatively, it can 
reduce the injection pressure allowing more 
complex shapes to be moulded, as well as thinner 
walled parts, leading to a reduction in materials 
required to produce the part.”

There is a dual benefit in stretch-blow moulding 
applications. During production of the preform, 
IncroMax 100 offers the benefits seen in other 
types of injection moulding, while during stretch-
ing and blowing it acts as a processing aid to allow 
the material to be stretched more easily.

Data collected from Queen’s University Belfast in 
Northern Ireland has shown that the inclusion of 
IncroMax 100 in injection moulded preforms 
decreases the load required for stretching. This 
effect allows an energy reduction (due to a de-
crease in stretching load) or a reduction in operat-
ing temperature. Extended necking was also 
observed, showing the potential for more stretch-
ing with less stress-whitening.

“IncroMax 100 provides many benefits as a 
processing aid, but at higher dosage levels can 
also provide improved slip properties by reducing 
the coefficient of friction, improved scuff and 
scratch resistance, and packing and de-nesting,” 
Blundell adds.

Malaysian oleochemicals company KLK OLEO, 
part of the international plantations group KLK, 
offers products specially synthesised for the 
polymer segment under the Palmowax EBS, 
Palmowax EBO, and Palmester PETS brands.

According to the company, ethylene bis-steara-
mide (EBS), which it has been producing since 1997, 
has excellent internal and external lubricating 
properties; it also highlights its much higher melting 
point (141-145°C) than other primary amides, 
making it suitable for use in most thermoplastics.

To complement its amide waxes, KLK OLEO 
recently launched pentaerytritol tetrastearate 
(Palmester PETS) for polymer lubrication applica-
tions. This is an ester derivative with high thermal 
stability, making it especially suitable for various 
engineering plastics with processing temperatures 
exceeding 230°C.  The company cites polycarbon-
ate and PC-based alloys as examples. It is compat-
ible with most commercial stabilisers and does not 
affect the clarity of PC during extrusion. It also 
provides good anti-blocking, flowability, mould 
release and increased surface gloss. 

Introduced to improve the quality of PET bottles 
containing recycled content, Avient’s Colormatrix 
Smartheat RHC liquid dispersion processing aid is 

Figure 1: Effect of the inclusion of 0.3phr of CEVO-process J-3400 on 
tensile (E) modulus of PC reinforced with carbon fibre contents of 9.7, 
17.2 and 28.5phr
Source: Völpker Spezialprodukte

Figure 2: Effect of the inclusion of 0.3phr of CEVO-process J-3400 on 
tensile strength of PC reinforced with carbon fibre contents of 9.7, 17.2 
and 28.5phr
Source: Völpker Spezialprodukte

Figure 3: Influence of IncroMax 100 on stress/strain relationship in PET
Source: Queen’s University Belfast/Croda
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Figure 4: Micrographs show the impact of addition of CEVO-process 
B-3690 on dispersion of 2% carbon black agglomerates in HDPE.  The 
left image contains no additive; the right image an addition of 0.5%. 
Source: Völpker Spezialprodukte

portion of PVC foam is produced as thick sheet that 
is cut into boards and used to replace wood in non-
load bearing exterior construction applications.

Upcycling polyolefins
Cevo-process B-3690 from Völpker is a dispersion 
additive intended for post-consumer HDPE/LDPE 
recycling operations. This type of waste often 
contains unwanted polymer particles and mineral 
contaminants (among others) that disrupt produc-
tion and reduce the quality of the recyclate. “Their 
proper dispersion as well as the dispersion of new 
fillers such as carbon black is mandatory in order to 
produce adequate recycling qualities for, for 
example, injection moulding,” says the company.

Carbon black at a level of 2% is very well 
dispersed in virgin HDPE when 0.5 % Cevo-process 
B-3690 is also added, the company says. Grayscale 
microscopic images (Figure 4) of manufactured 
foils show that the number of carbon black 
agglomerates can be significantly reduced using 
the additive. Carbon black (2%) and insoluble 
contamination particles are also highly dispersed in 
a typical LDPE/HDPE post-consumer recycling 
system when additivated with 0.5% Cevo-process 
B-3690, Völpker says.

Struktol recently introduced its VMO line of 
masterbatches for modifying the melt flow of 
recycled PP. The masterbatches also include an 
odour neutraliser. “This VMO series can be very 
useful for manufacturers that want to reduce the 
amount of virgin or recycled PP of differing MFIs 
they keep on hand,” says the company. “Having 
one type of PP resin of low MFI would allow for any 
number of higher MFI possibilities.” VMO series 
products have been designed to allow for the 
presence of PE, in some cases upwards of 35%. 

Grades in the series have varying levels of 
activity. In some cases low activity is needed, says 
Struktol, as this allows for a higher percentage 
dosing which would be useful in cases where 

dosing very small quantities could be problematic. 
Riverdale Global’s +Restore Additive is being 

used to improve properties of PP and HDPE PCR. 
Tests using regrind have shown that virgin-like 
properties can be obtained with 100% recycled PP 
or HDPE and a low level of the liquid additive 
(typically 0.1 to 0.5%). “Because the additive has an 
affinity for the base polymer, it acts as a lubricant, 
enhancing melt flow,” says Jared Arbeter, Technical 
Sales Manager at the company. 

“In addition, the +Restore molecule has a 
functional group that readily reacts with pigments, 
fibres, or fillers in the resin, while a different 
segment of the same molecule is designed to 
couple with the polymer; as a result, it forms a 
strong bond between resin and filler without 
compromising flexibility,” e says.

Britec Solutions has developed BTec REA360 
Regrind Enhancing Additive, which it says improves 
physical properties, reduces odour, and enhances 
processing performance of regrind and recycled 
resins. The additive is available in liquid and pellet 
forms. The company says that addition rates of 0.1 
to 0.5% are sufficient to return physical properties 
of regrind and recycled materials to levels similar 
to that of virgin grades in both PE and PP.

CLICK ON THE LINKS FOR MORE INFORMATION:

� www.voelpker.com

� www.croda.com

� www.klkoleo.com

� www.avient.com

� www.addisperse.com (AFI Global)

� www.viscospeed.com

� www.dow.com

� www.struktol.com

� www.riverdaleglobal.com

� www.britecsolutions.com

Jennifer Markarian contributed to this article
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