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CSE-X® Mixers are successfully used for many years to compound polymer melts. The mikroma-
kro-technology means the use of different numbers of cross-bars, in order to allow the use of op-
timised static mixing elements in relation to energy consumption and investment costs. These
factors are of especial interest in plants with high through-put rates. Static mixers from Fluitec are
most suitable for plastics such as PLA, PP, PE, PP, PC, PET, PS, SAN, ABS, PMMA and PA.

Compounding
Thermoplastic polymers often show poor quality as
raw-products. Further specific treatment (com-
pounding) of the intermediate plastic is therefore
required to get the features desired of the end pro-
duct. Compounding includes the incorporation of
additives such as plasticizers, stabilisers, dyes, an-
tistatics, flame proofing agents, expanding agents
and/or entrainers. CSE-X mixers are designed to
mix flowable, soluble, moderately soluble and in-
soluble additives into the raw product. In this way
the physical properties can be modified signifi-
cantly, while the chemical structures remain often
completely unchanged. Static mixers are used for
years to compound plastics such as PLA, PP, PE,
PP, PC, PET, PS, SAN, ABS, PMMA and PA.

HVD Compounding
HVD compounding processes (high-viscosity do-
sage) means the dosage of granular material which
is melted in a small side extruder and added to the
main flow of higher viscosity before the 
CSE-X mixer. Solid aggregates (e.g. TiO2, filler) or 
polymer blends can be added to the viscous carri-
er, forming the additive. Another example is the dy-
ing of the polymer using a master batch, allowing
a quick colour change in the production of plastics.
A very efficient equilibration of the temperature is
achieved simultaneous to the mixing process.
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Abb. 1  3% of a low viscous additive is dosed into a high viscous liquid  (η = approx. 500 Pas)
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Fig. 2 Fluitec HVD compounding

Fig. 3 mixer length required for homogenisation

Mixing of highly viscous additives
The quality of a mixture of soluble components at
slow laminar flow is mainly dominated by the vo-
lume fraction of the components. The required



length of the mixer can be determined using Fig.
3. It is well recognisable that the CSE-X/4 basical-
ly needs 2 - 3 diameters more in length than the 
CSE-X/8. The pressure drop of the CSE-X/4, ho-
wever, is still smaller due to the lower NeRe num-
ber. The resulting lower energy consumption to-
gether with the significantly lower investment costs
are distinctive advantages. This is the reason why
Fluitec is specialized in the fabrication of the CSE-
X with 4 and 8 cross-bars. Mixing elements with 6,
8, 12 or 18 cross-bars are available on request for
larger diameters.

Fig. 4  mikromakro® Polymer mixer PN320

The functions in Fig. 3 stay for the mixing perfor-
mances at different coefficients of variation. Indi-
cated in light blue colour is the area of a coefficient
of variation of 1% to 5%, corresponding to a ho-
mogeneous mixing quality of HVD-compounding
processes. Many years of experience allow the de-
sign and the sizing of mixing elements for such
tasks without any preliminary tests. Precondition is
the complete solubility of the melt to be added and
a good premixing of the solids in the side extruder.

Examples of sizing the mixing element
Example No. 1: TiO2 as a dulling agent has to be
mixed into a flow of a polymer melt of 2000 kg h-1.
The density of the melt is 960 kg m-3 and the vis-
cosity at operating temperature is 3000 Pas. The
task is performed by the HVD compounding tech-
nique. A master batch is melted in a side extruder
and added in a volume ratio of 10% to the main
flow right before the mikromakro® polymer mixer.
The master batch possesses a TiO2-content of
40%. Using Fig. 3 and a mixing ratio of 1:10 a L/D
ratio of 12 can be determined, leading to a mixer
length of 2600 mm at a diameter of DN 200. Pres-
sure drop over the mikromakro® polymer mixer is
25 bar.
Example No. 2: A flow of 12000 kg h-1 HDPE melt
has to be dyed using a master batch with a flow
fraction of 1%. The dosage site is again right be-
fore the static mixing elements. Also in this case
the mixer must be equipped with a mikromakro®

Polymer mixer due to the large nominal with of 
DN 400. In addition a scale-up factor for adjust-
ment must be applied. The result using 
Fig. 3 is an L/D ratio of 13-14.
The incorporation of highly viscous pigments,
which are carried by the same polymer than the

Fig. 6  Fluitec NVD-Compounding 

The length of a mixer increases with the increasing
difference of the viscosities of the additive and the
polymer. The length also increases with lower so-
lubility and/or higher volume fraction of the additi-
ve to be incorporated.
Standard L/D ratios of such mixing tasks are bet-
ween 18 and 35. A preliminary test is mostly of ad-
vantage. After dispersing e.g. in a premixer, the
main difficulty of such compounding processes is
mainly the distribution of the insoluble and/or low-
ly viscous additive by diffusion only.

Fig. 7: CSE-X/8 Polymer mixer DN400 / PN320
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Fig. 5  CSE-X/4 Polymer mixer DN100/DN125

NVD Compounding
A NVD compounding process means the dosing of
a liquid of lower viscosity to a main stream of hig-
her viscosity. Liquid additives are such as antista-
tics, stabilisers, plasticizers, release mediums and
more (Fig. 6).

main melt flow, can be extensively calculated ap-
plying the theory of the statistic homogeneity. Pres-
sure drops in Fluitec HVD compounding proces-
ses using CSE-X mixers are in general 5 to 35 bar.




