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VISCOUS MIXING

Properly Choose
Mechanical Agitators
for Viscous Liquids

Turbine and
helical-ribbon
mixers are the

most commonly
used mixers.

Calculations,
modeling, and
economics are

all factors

in selection.

André Bakker and
Lewis E. Gates,
Chemineer, Inc

igh-viscosity mixing applica-
tions occur in most chemical
process industries (CPI) plants.
For instance, the polymer pro-
duction industry must blend high-viscosi-
ty reaction masses to thermal and chemi-
cal uniformity. This industry must also
blend small amounts of low-vis-
cosity antioxidants and colorants
into polymer streams. The per-
sonal-care products industries en-
counter many high-viscosity mix-
ing applications in the preparation
of creams, lotions, pastes, and
drugs. Other high-viscosity appli-
cations occur in the production of
food, paint, drilling mud, and
greases, to name a few. Viscosi-
ties can be in the range from
about 1 Pa-s all the way up to
25000 Pa-s in some extreme
cases. The materials to be mixed
in these applications can be very
important economically.

Mixing can occur in pipeline
systems with motionless mixers,
or in vessels using mechanical ag-
itators, depending on the applica-
tion and the process requirements.

This article gives an overview of de-
signing the most commonly used agitator
for blending applications: a top-entering
agitator with a single shaft. The agitator
can be equipped with multiple turbine-
style impellers of different design, or with
helical-ribbon or anchor-style impellers to

A wide \"iifiET)' of both motionless @ Industrial-scale helical-ribbon mixer with
mixers and mechanical agitators is — supporting cross-bars.

available to handle specific mix-

ing problems and fluid types. One or more
agitators can be used to blend a tank. Each
agitator can have one or more shafts, with
one or more impellers that do not neces-
sarily have to be of the same type. Im-
pellers can be top-entering, side-entering,
or bottom-entering.

optimize the agitator for the specific ap-
plication and blending problem on hand.
Various overviews of liquid blending
can be found in the literature, see for ex-
ample, Fasano and Penney (/), Bouwmans
(2), and Fasano er al. (3). These articles
focus mainly on blending of liquids in the
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