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(54) Improved apparatus for finely milling and/or finely suspending substances in liquids

(57) The improved apparatus of the invention com-
prises a container (1) in which a dispersion and/or a mill-
ing is performed by mechanical organs, and also com-

prises at least one ultrasonic generator (2) which trans-
mits ultrasonic energy to a mass contained in the con-
tainer (1).
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Description

[0001] Apparatus for suspending solids in liquids are
taught in the prior art, in particular in the field of produc-
tion of suspended organic and inorganic pigments.
These apparatus are usually discontinuously operated
and, very briefly, comprise a container for containing the
substances and components, in which the dissolving is
done, very often in vacuum conditions, by mechanical
stirring groups as well as special indented rotors set in
rotation.
[0002] Also known are other apparatus (mills) which
wet-mill solid components mixed with liquids.
[0003] For numerous production applications such
as, for example, production of pigment suspensions, it
is of fundamental importance that stable suspensions
be produced, with high solid suspension content.
[0004] The degree of suspension influences numer-
ous properties, such as chromatic characteristics, rhe-
ological flow characteristics, behavioural characteristics
and chemical affinity in mixtures with other products; not
to forget stability over a period of time and degree of
gloss or matt finish.
[0005] In relation to the above-mentioned character-
istics, known realisations exhibit several limitations
which appear to be constitutional or organic, in the
sense that the results obtainable are not improvable,
even by considerably increasing treatment times (for ex-
ample, in the case of mills, greatly increasing milling
time).
[0006] A similar limitation exists in relation to the mass
of solid which can be dispersed sufficiently stably in a
determined mass of liquid.
[0007] The main aim of the present invention is to ob-
viate the limitations and drawbacks in the prior art in or-
der to obtain high-concentrate suspensions of solids in
liquids, characterised by great stability and an extremely
homogeneous distribution, including from the point of
view of granulometry, of the solid in the liquid carrier.
Another main aim is to obtain a liquid/liquid dispersion
which is perfectly homogenous, free of microfoam and
stable over a period of time.
[0008] Advantages of the invention are that it does not
require great use of surface-active agents, it achieves
an excellent separation of solid powder aggregates and
does not lead to a high wastage of mechanical energy
transmitted via rotating organs (rotors) which, in known
applications, create high chemical-physical stress in the
suspension and resulting solution.
[0009] A further advantage of the invention is that the
processes of grinding or milling are much quicker.
[0010] These aims and advantages and others be-
sides are all attained by the invention as it is character-
ised in the appended claims.
[0011] Further characteristics and advantages of the
present invention will better emerge from the detailed
description that follows of some preferred but non-ex-
clusive embodiments of the invention, illustrated purely

by way of nonlimiting examples in the accompanying fig-
ures of the drawings, in which:

figure 1 shows a schematic section made according
to line I-I of figure 2, relating to a first embodiment
of the invention;
figure 2 is a schematic lateral view from the left of
figure 1;
figure 3 is a schematic median section according to
a vertical plane of a second embodiment of the in-
vention;
figure 4 is a schematic median section according to
a vertical plane of a further embodiment of the in-
vention.

[0012] With reference to the figures of the drawings,
1 denotes in its entirety a container which is destined to
contain a fluid mass constituted by a mixture of a solid
suspended in a liquid.
[0013] In the embodiment shown in figures 1 and 2,
the container 1 is the shell comprising a lower refining
chamber 10 and an upper chamber 11 of a ball mill 3
used in particular for refining or fine grinding of silk-
screening glazes and, more in general, for the suspen-
sion of solids in liquids.
[0014] The lower refining chamber 10 contains the
milling balls, which balls grind when moved by the me-
chanical rotating action of the shaft 12, which shaft 12
is provided with rotors.
[0015] A similar apparatus to the above-described
one is constituted by the mill 3' of figure 3, in which the
balls are contained in a basket 14 which is solidly con-
strained to a lid covering the container 1 which will con-
tain a fluid mass constituted by a mixture of a solid in a
liquid.
[0016] Figure 4 schematically represents a mixer the
function of which is solely that of causing an already at
least quite finely-ground solid to disperse without ren-
dering the solid even more finely-ground. The disper-
sion of the solid is achieved by a mechanical mixing ac-
tion on the part of a rotor 5 which, immersed in the mass,
is rapidly rotated.
[0017] All of the illustrated embodiments exhibit a
container 1 to which lateral walls (which have an overall
axial-symmetric conformation) two ultrasonic genera-
tors 2, in the form of plates, are applied at peripheral
positions.
[0018] Other embodiments could involve a different
number of ultrasonic generators 2.
[0019] These ultrasonic generators 2 have the specif-
ic function of transmitting energy at ultrasonic frequency
to the mass contained in the container 1.
[0020] The ultrasonically-emitted energy, which can
be modulated and regulated according to needs, exerts
a direct dispersant action on the solids in the liquid, ex-
ploiting the ability of this form of energy to propagate
easily in a liquid carrier.
[0021] The transmission of ultrasonic energy, prefer-

1 2



EP 1 118 386 A1

3

5

10

15

20

25

30

35

40

45

50

55

ably in a frequency range comprised between 5 and 70
kHz, has the effect of increasing the contact surface be-
tween solid particles and the liquid, favouring wetting.
[0022] In addition to the above, a process of cavitation
occurs, which enables efficient expulsion of the air pro-
duced during the mechanical diffusion of the solid in the
liquid.
[0023] This condition, together with the vacuum ac-
tion created by the machine and a careful control of the
temperature, creates optimal conditions for deagglom-
eration of clumps and micronisation of the solid parti-
cles. This leads to a very high percentage of suspended
solids, a level which is certainly not obtainable using tra-
ditional systems which do not use ultrasonic techniques,
without any ensuing problems connected with rheolog-
ical high viscosity factors, which would render the result-
ing suspensions unusable.
[0024] Furthermore, in comparison to the prior art, the
processes of breaking-up and micronisation are signifi-
cantly accelerated.
[0025] The use of ultrasound, which is preferably
done at constant frequencies, also activates and opti-
mizes the process of homogenization of the surface-ac-
tive agents and/or dispersants, This permits production
of mixtures with higher concentrations of suspended
solids with smaller quantities of surface-active agents,
with a consequent reduction in the formation of micro-
foam, which leads to suspension instability.
[0026] Thus solids (for example, mineral-rich, syn-
thetic, organic and inorganic pigments, colouring
earths) can be dispersed in liquids and produce a mix-
ture characterised by a high concentration of solid and
a good level of chemical-physical stability over time,
leading to ease of use.
[0027] A Further advantage of the invention is consti-
tuted by an improvement in the chromatic quality of the
products.
[0028] All of the described realisations employ an im-
proved process for finely milling and/or finely dispersing
solids in liquids or liquids in liquids, which is essentially
characterised by the fact that energy is transmitted in
the form of ultrasonic waves to the mass of solids and
liquids during the milling of the former and also during
the dispersion of one in the other, or of liquids in liquids.

Claims

1. An improved apparatus for finely milling and/or fine-
ly suspending substances in liquids, comprising a
container (1) in which milling is performed and/or
dispersion is performed by mechanical organs,
characterised in that it comprises at least one ultra-
sonic generator (2) for transmitting ultrasonic
waves to a mass contained in the container (1).

2. The apparatus of claim 1, characterised in that the
at least one ultrasonic generator (2) is associated

to a wall of the container (1).

3. The apparatus of claim 2, characterised in that it
comprises at least two of said at least one ultrasonic
generator (2), associated to walls of the container
(1) at peripheral positions.

4. The apparatus of claim 3, characterised in that at
least the walls of the container (1) to which the ul-
trasonic generators (2) are peripherally associated
have an axial-symmetric conformation.

5. The apparatus of claim 4, characterised in that the
container (1) comprises at least one chamber of a
ball-mill (3, 3') containing milling balls.

6. The apparatus of claim 4, characterised in that the
container (1) comprises at least one chamber of a
mixer (4) internally of which at least one rotor (5)
operates.

7. The apparatus of claim 5 or 6, characterised in that
the container (1) is provided with a lid which guar-
antees sealed closure of the container (1) during
operation thereof in depression.

8. The apparatus of claim 7, characterised in that the
ultrasonic generators (2) can be adjusted to enable
regulation and modulation of energy emitted.

9. An improved apparatus for finely milling and/or fine-
ly suspending substances in liquids, characterised
in that energy is transmitted in ultrasonic waves to
a mass of solids and liquids during milling and/or
during dispersion of the substances in liquids.
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