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Abstract: The distribution of material resulting from the impact of a freely falling
drop with a target liquid has been studied by photo and video registration meth-
ods. Different cases have been investigated by considering drops made of aqueous
solutions (ink, salt, acid) and including fine solid particles (i.e., suspensions). New
features have been observed in terms of flow dynamics and thin components pro-
duced as a result of the impact (such as banded elements, ligaments, and vortices
at the surface of the liquid). In particular, the characteristics of emerging netlike
structures have been found to depend on the size of the suspension clusters. For
the case of acetic acid, a different patterning behavior has been obtained:
sequences of concentric arcs are produced in that case. However, linear scaling
laws and the discrete nature of the distribution of the droplet material seem to
be features common to all the cases considered.
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1 Introduction

The processes initiated by the drop immersing into a fluid or by their collision with a solid surface are of
interest due to the wide spreading of the phenomenon in nature and modern technologies. The element
classification of flow patterns including a submerging drop, ejected splashes, a crown with an edge
chevron, a relatively thick cumulative jet and a thin streamer, groups of capillary waves were presented
by Worthington [1]. The question posed in his works on the nature of the formation and the magnitude of
the flow velocity in the region of the falling drop still remains unanswered. The depending on impact
regimes on Weber and Froude numbers was found experimentally later [2].

The informational content of flow patterns increased as lighting and photographic techniques improved.
With increasing light sources brightness and the resolution of the photographic technique, the details of the
structure at all evolution phases of flows of drop immersion became resolvable [3].

In later studies, the frequency spectrum of probing electromagnetic radiation was significantly
expanded, and traditional illuminators in the optical range were supplemented by X-ray sources [4]. The
thickness of the primary departing sheet was determined by means of short-wave radiation and did not
exceed 0.1 mm in the case of silicone oil droplet immersing in silicone oil. Using high-resolution
recording equipment, it was established that the primary ejecta sheet can be flat and twisted depending on
the type of fluid [4]. Liquid inks were added to the drop fluid for visualization of the drop material
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transfer in the flow pattern. Modern technologies enable to resolve drop splash patterns with pixel resolution
up to 1.04 μm px-1 and frame rates up to 5 million fps [5].

The high spatio-temporal resolution of the equipment enabled to identify the azimuthal instabilities in
the spot of contact between the drop and the target-fluid at the early stages of immersion already (~10
μs). The instabilities are transformed into vortex structures in a short period of time (up to 30 μs from the
moment of contact), which are of two counter-rotating streamwise vortices being about the edge of ejecta
sheet connecting both liquids (double layer). It was shown that the structure of azimuthal instabilities
depends of the difference in densities or surface tension coefficients of the fluids. The difference of
densities leads to the appearance of ring structures (by analogy with the drop falling on a solid surface),
and the difference between the surface tension coefficients increases the intensity of the observed effect [5].

The task of drop impact includes wide range of conditions with a wide set of flow components. In the
case of impact with a solid surface, drop fluid propagates with producing a number of fundamental fingers
rapidly expanding along the surface from a spot of the primary contact. The number of fingers depends on the
inertial-viscous interaction [6] and remains approximately constant during the expansion [7].

At impact with wet solid surface or thin fluid film on it cylindrical sheet and a number of secondary
droplets are generated with the diameter depending on the fluid properties and kinematic parameters,
splashing-boundary regime depending on Reynolds and Ohnesorge numbers [8], the number of jets
increasing with Weber number [9]. Capillary waves on the sheet were measured experimentally and
calculated analytically, mechanism of crown formation with capillary waves and a cloud of secondary
droplets ejected by the capillary breakup of the streams was considered at [10]. The investigations of
interactions of droplets and solid surfaces get an important role since this process wide spreads in
technical applications (cooling by fluid jets and films [11], printing, waterjet cutting, dip-pen
nanolithography [12]). The unsteady internal flow of evaporating droplets under high-temperature
environment is of special interest for cooling processes [13].

Separation, selection and different mechanisms of manipulation of separated water and oil droplets by
the fluidic oscillator in the biochemical application were observed [14]. Droplet motion in an electric field is
of specific interest. Flow patterns in different regions of the circulation-deformation map for a liquid drop
being in the electric field were studied [15].

After pinching off the volume oscillations of drop remain for a long time. At the contact with target fluid
small volume of air is involved in the fluid with producing bubbles of different classification [16]. At the drop
impacts, a thin horizontal sheet of fluid (ejecta) is developing from the neck region of two fluids with ten
times lager velocity then impact velocity of the drop [17]. An immersing drop forms a cavity in the target
liquid, the shape and dynamics of which has been studied both numerically and experimentally in a large
number of works [18,19], and a growing crown. Systems of annular capillary waves have been resolved
on the surface of an immersed drop [20], on the side surfaces of the crown [21] and around it [22].

After filling the cavity and spreading the crown, the annular depression with complex geometry (socket)
remains in the target-fluid surface, in the center of which a reverse jet gradually forms, both sufficiently thick
(cumulative jet) and thin (streamer) with sequences of small droplets (spray) ejecting from the top. The nature
of the flows depends on many parameters of the problem, and first of all, on the size of the drop and the
contact velocity (or the height of falling). A classification of the observed flow regimes is given in [23].

In natural and technological processes, along with solutions, an important role is played by the impact of
emulsions and suspensions. So, for example, raindrops passing through atmospheric layers collect solid
suspended particles with different dispersion (dust, soot, metals). Drops of fog absorb harmful impurities,
including ones from the most polluted layers of the atmosphere, which leads to a significant excess of the
maximum permissible concentration of pollutants in the air. Drops flying into the atmosphere take out
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organic substances and biomaterials, participate in the exchange of microbes and viruses and contribute to the
spread of mass infections [24].

In industry, pure and fraught drops of water are used for ecological cleaning of surfaces. A simple
criterion of the particle removal and influence of drop velocity and thickness of the fluid layer at the
performance of cleaning and erosion were shown in [25]. Stabilization and destabilization of the
interfacial properties of an emulsion are used in different applications. The general role in these properties
plays drainage time that depends on the viscoelasticity of the matrix fluid (viscoelasticity reduces the
drainage time) [26].

The aim of this paper is a high-resolution experimental study of flow patterns formed during the
interaction of miscible and immiscible fluids (oil droplets in water) and suspensions, analysis of the effect
of droplet composition on the dynamics of flows.

2 General Parameters of the Problem

The parameterization of fluid flows with a free surface and the planning of experiments are traditionally
carried out on the basis of the system of fundamental equations and boundary conditions. The acoustic effects
are neglected in this work; fluids are considered incompressible. Each of the fluids (a drop and a target-fluid)
and the interface are characterized by their own sets of physical quantities, which include density (air ra, drop
liquid rd and target-liquid rt, further ra;d;t), kinematical n a;d;t and dynamical m a;d;t viscosities, full s

a
d, s

a
t , s

d
t

and density normalized cad ¼ rad
�
rd, c

a
t ¼ rat

�
rt, c

d
t ¼ rdt

�
rt cm3/с2 surface tension coefficients at the

droplet-air boundaries, target fluid-air, interface of immiscible droplet and target fluids, diffusion
coefficients of the droplet material kdt and marking admixtures kmdt in target-fluid, as well as temperature
(considered equal for all the environments Td ¼ Tt ¼ Ta). The values of the parameters for water and
mineral oil are given in Tab. 1.

Since the calculation of the dropping process taking into account physically reasonable equations and
boundary conditions presents great difficulties, it is advisable to conduct a large-scale spatio-temporal
analysis of the problem to determine the requirements for the experimental technique, in particular, to
determine the characteristic length and time scales.

The physical parameters of the problem determine sets of time and length scales, which are divided into
several groups. In one of them, the scales are set only by the physical parameters of the matter; in others, they
include size or velocity of the drop.

The first group of linear scales includes the capillary-gravitational scale dcg ¼
ffiffiffiffiffiffiffiffi
c=g

p
, contained in the

dispersion equation of short surface waves, and dissipative-capillary scales dmc ¼ m2=c, djc ¼ j2=c, and

dmg ¼
ffiffiffiffiffiffiffiffiffi
m2=g3

p
. One part of temporal scales includes environmental parameters,scg ¼

ffiffiffiffiffiffiffiffiffi
c=g34

p
, smc ¼ m3=c2,

the other includes the size, sdc ¼
ffiffiffiffiffiffiffiffiffiffi
D3=c

p
, scm ¼ mD=c, and velocity of drop at the previous contact,

sdU ¼ D=Ud, sUg ¼ Ud=g. For water, the largest and smallest length scales are dmin ¼ dng ¼ 1:37 � 10�6 сm

Table 1: Parameters of fluids

Liquid Parameter

q, g� cm�3 r, g� c�2 c, cm3 � c�2 l, g� cm�1 � c�1

Water 1.00 73 73 0.01

Acetic acid (9%) 1.014 55 54.2 0.012

Copper sulfate water solution 1.206 74 62 0.02
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and dmax ¼ dgg ¼ 0:27 сm, respectively, and time scales tmin ¼ tng ¼ 1:9 � 10�10 s and

tmax ¼ tdg ¼ 3:2 � 10�2 s. The largest scales are in the range of characteristic scales of processes on the

fluid surface, in particular, the lengths and periods of capillary waves dcg ¼
ffiffiffiffiffiffiffiffi
c=g

p
. The Smallest scale

d � 10�8 is within the range of intense atomic-molecular processes s � 10�10c (dmc, s
m
c).

Values of the characteristic scales were taken into account when developing the experimental technique
(spatio-temporal resolution of the recording equipment) and choosing the size of the observation area, which
should be sufficiently large and contain all the studied components of the studied flow. Relations of
characteristic scales form a set of dimensionless combinations, including traditional numbers, such as
Reynolds Red ¼ UdDd=nd, Froud Frd ¼ Ud

2
�
gDd, Weber Wed ¼ Ud

2Dd

�
gd, Bond Bo ¼ gD2

�
cad,

Ohnesorge Oh ¼ m=
ffiffiffiffiffiffi
cD

p
, and the capillary ratio CamU ¼ Ud

�
U c

m . Typical values of the dimensionless
parameters for the conditions of the experiments, which are given in Tab. 2, differ significantly from
unity (with the exception of the Bond number), that complicates the interpretation of the results in the
traditional dimensionless ratios.

Differences in the composition of the substance of the droplet and the target fluid allow us to characterize
the ongoing processes with another group of combinations, including the following dimensionless relations:

� relative density difference of contacting media Rr ¼ ðrt � rdÞ=ðrt þ rdÞ (Atwood number),

� surface tension coefficients Rs ¼ ðst � sdÞ=ðst þ sdÞ,
� dynamic viscosities Rm ¼ ðmt � mdÞ=ðmt þ mdÞ.

In these experiments, the initial phase of contact and immersion of water droplets (clean, colored or
loaded with coal dust of various dispersion) and oil in water was recorded.

Table 2: Dimensionless parameters of the experiment

Number Fluid

Water Acetic acid (9%) Copper sulfate water solution

Re 10500 8000 5250

Wb 400 440 440

Fr 140 170 152

Bo 2.4 2.6 2.8

Oh 18 � 10�4 26 � 10�4 39 � 10�4

CaU 0.034 0.055 0.0008

Table 3: The values of the relative coefficients

Droplet material Droplet diameter
Dd, сm

Relativities

Density, Rr Surface tension, Rs Viscosity, Rm

Water 0.42 0 0 0

Acetic acid (9%) 0.38 −0.007 0.14 −0.09

Copper sulfate 0.42 −0.09 −0.007 −0.33
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Drops with a diameter of Dd ¼ 0:3� 0:5 cm freely fell in air from a height H ¼ 40� 80 cm, the
velocity at the moment of contact with the smooth surface of the target liquid was U ¼ 2� 3 m/s (which
corresponds to the formation of an expressed backward jet [23].

3 Experimental Method

The experiments were performed on the TBP setup, part of the complex URF “HPC IPMech RAS,” a
schematic image and photograph of which are shown in Fig. 1. The target liquid is placed in pool 1 with
depth hl (in the experiments we used glass pools with size of 30� 30� 5 cm, square Petri dishes with size
of 12� 12� 1:5 cm or containers 16� 16� 8 cm), over which drop dispenser 9 was installed at a height.

The observation area, protected by scattering and light-reflecting screens 8, was illuminated by ReyLab
Xenos RH-1000 luminaries 6 with the power of 1 kWand LED Optronis MultiLED 5 with the luminous flux
of 7700 lm. The Screens made it possible to increase the illumination and protect the area of contact of the
drop with the liquid from the action of external factors (heating and air flows).

The flow pattern was recorded using Optronis CR3000x2 video camera or Canon EOS350D 2 camera
with Canon EFS 18-55 mm lens, which was mounted on a tripod with 5 degrees of freedom. The camcorder
or camera is configured by the computer 7.

To enlarge the image, a JJC RR-EOS reversible ring with a diameter of 58 mm and a Canon macro ring
with a thickness of 12 mm were used, which enabled to resolve elements with linear dimensions of the order
of 10 μm. The line of sight was 20°–25° or 70°–75° to the horizon, the distance to the drop area was 7–8 cm.
A minimum exposure of 1/4000 s was set for the resolution of reproducible fine-structure components.

The signal to turn on the camera at the selected stage of contact with an adjustable delay was issued by
the original control unit 3, which was triggered when a focused drop of the focused laser beam of the chopper
4 intersects.

The control unit is implemented on a microcontroller with a quartz resonator (resonant frequency
16 MHz), tuning accuracy ±50 Hz. The range of control signal delays varies from 1 μs to 10 s. The
choice of the delay time made it possible to trace the details of the flow pattern with a small time shift
(~100 μs) over a wide range of drop heights.

Figure 1: Experimental setup: a) – principal scheme of the setup (1 – reservoir, 2 – photo- or video camera, 3
– control block, 4 – droplet pinch off sensor, 5, 6 – light sources, 7 – computer, 8 – protective screens, 9 –

dispenser; b) – photo of the setup
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The geometric characteristics of the flow pattern were determined by photometric methods; for scaling, a
reference grid with a step of 10 mmwas recorded. Data processing was carried out in special programs within
the Matlab package.

4 The Geometry of the Flow Formed by a Colored Water Drop Falling into the Water

Starting with the first publications of Worthington [1], the pattern of the splash accompanying the drop
falling into the water at rest was photographed from the side or from above and from the side to register the
shape of the crown and cumulative jet growth from the water. Increasing the resolution of recording
equipment, the brightness of light sources, and changing the position of the line of sight make possible to
reveal new details even in a well-studied flow pattern that occurs when a drop of pure water is immersed
in still water and the subsequent evolution of characteristic structural elements.

The addition of liquid dyes to the drop fluid (alizarin ink at a concentration of 1:20, Fig. 2) makes it
possible to observe in detail the patterns of transfer of droplet material over the deformed surface of the
target liquid over a wide time range. An analysis of the early stage of the drop immersion allows us to
establish that the bottom of the cavity in the early periods of the drop immersion is flat and in Fig. 2a has
a diameter of 0.6 cm. Inclined streamers fly out of the contact area in a wide angular range (from 20° to
50°)—the ejecta sheet is ribbed.

In the phase of the crown development (Fig. 2b), the bottom is already elliptical with axes 0.2 and 0.5 cm.
The maximum angle of departure of the jets slightly increases (up to 52°). Separate jets flying from the chevron
teeth have a longitudinal size of about 0.22 cm. The chevron edge is uneven, indented. The body of the crown
consists of thin vertical painted and unpainted areas, which was described in detail earlier [28].

The zonal structure of the larger ejecting sprays is shown in Fig. 2c (maximum crown height). The
diameter of the secondary droplets reaches 0.07. With a complete repeating of the flow basic elements, the
flow pattern has a large number of new small elements that reflect the distribution mechanism of the droplet
substance. The length of capillary waves moving from the crown chevron varies from 0.071 to 0.058 cm.

The bottom of the cavity is also uneven and contains elements with linear dimensions from 0.043 to
0.33 cm. On the surface of the cavity, the drop material is also unevenly distributed and forms a netlike
structure with three and four carbon structures. The number of tiers of the netlike structure and the
distribution of droplet matter in it depends on the experimental conditions (in particular, on the We
number) [27]. The cellular structures are more expressed during the destruction of the crown (Fig. 2d)—
small eddies are recorded at 6 and 9 hours. The number of small vortex structures near the bottom of the
cavity is growing rapidly. Larger vortex structures propagate near the surface of the receiving liquid in
the direction of the flowing of the crown (in Fig. 2e, left and right). Vortex structures implement the
mechanism of transfer of the droplet matter into the target liquid at later phases.

The cumulative jet formed by submerging of an ink drop in water is also colored unevenly. The
substance of the drop forms thin filaments—ligaments, the thickness of which varies from 20 to
400 microns. The cumulative jet in Fig. 2f is located on a pedestal with a diameter of 3 cm, inside which
the liquid of the drop forms vortex structures. The height of the cumulative jet itself is 3.2 cm. A droplet
0.7 cm in diameter is separated from the top of the cumulative jet (Fig. 2g).

The submerging of a cumulative jet leads to the formation of new vortex processes in the thickness of the
liquid. In Fig. 2g to the left of the immersion region, vortices with the step of 0.56, 0.57, and 0.58 cm were
identified. The step of the vortex structures on the right is somewhat larger and amounts to 0.65 and 0.79 cm.
The new cascade of vortices is caused by the return of a large secondary drop to the target liquid. In Fig. 2h,
vortex structures are found to be 0.41 cm wide on the left, 0.47 cm on the bottom for 5 hours, and 0.31 cm and
0.43 cm on the right.
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The addition of ink to the droplet material makes it possible to identify the fine-structured ruled
components—ligaments that appear at the initial stage of drop submerging (upon the destruction of free
surfaces) and continue to develop even after the end of all the surface processes. The Line elements have
a wide range of spatial scales.

5 Aqueous Solution of Copper Sulfate

In a typical flow pattern with partial submerging of a drop of a saturated solution of copper sulfate (mass
fraction 20%, density r ¼ 1:2 g=cm3) in Fig. 3a, the residual part of the droplet is presented in the center of
the concave bottom of the cavity and an expanding veil, separated from the receiving fluid by an annular line.
In the direction of 210° and 270° (polar coordinate system) on the surface of a submerging drop, groups of
perturbations are visualized, being capillary waves caused by splashes.

Figure 2: The main stages of the process of submerging an ink drop into the water layer: а) initial contact, b)
growing crown with colored ribs, c) the highest crown; d) destruction of the crown, the maximum depth of
the cavity, e) ejection of vortex structures from the surface of the cavity, f) highest cumulative jet; g)
secondary droplet; h) vortex structures by secondary droplet submerging
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On the enlarged image of the first quarter of the annular cavity (Fig. 3b), periodic structures 0.03–0.05
cm long are observed on the line of contact of the drop with the target liquid. Thin fibrous structures of the
contact line are hit into the body of the forming crown. The width of individual fibers is about 2 � 10�3 cm,
which is comparable with the capillary scale for a saturated aqueous solution of other salts.

In the course of time, the walls of the cavity and crown take a cylindrical shape, streamers transform into
smoothed teeth. The angle of inclination of the ejecta sheet with a curved outer edge to the horizon increases
as the drop submerging. Small fast droplets fly out from the tops of the pointed streamers on the edge of the
shroud. Most secondary drops come off the chevron ledges outwards, i.e., in the radial direction from the
center of the cavity, however, individual secondary drops with a diameter of 0.08 to 0.2 mm (more than
10 drops here) fly inside the crown (Fig. 3).

The drop material on the inner surface of the crown forms a banded structure with two tiers. The first tier,
0.15 cm long, is adjacent to the edge of the drop residual part, the second, 0.9 cm long, is formed by vertical
banded structures.

At the stage of the collapse of the crown, the colored matter is collected in ligaments, which form a
complex cellular structure consisting of five tiers with pronounced annular and radial borders at the
bottom of the cavity (Fig. 3d). The lower tier is formed by relatively thick fibers (of the order of
0.03 cm); the width of the fibers on the surface of the chevron residue is in the range of 0.005–0.01 cm.
In common, the distribution pattern of the droplet material over the deformed surface of the target liquid
and the scale of the structures are similar to those considered previously.

6 Acetic Acid Water Solution (9%)

The distribution pattern of a drop of a water solution of acetic acid (9%) has a number of differences
from those considered previously. The ejecta sheet formed by submerging of a drop, tinted with blue
alizarin ink, is dense and smooth (Fig. 4a). The rest of the droplet is not deformed since it does not get
splashes (Rs ¼ 0:14 > 0).

In course of time, a crown develops, with several banded structures observed on the walls (width of
about 0.03 cm), forming a netlike structure with triangular and quadrangular cells (Fig. 4b). However, the

Figure 3: Distribution of a solution of copper sulfate on a perturbed water surface (H ¼ 80 сm), marker
length on figures а), c), d) is 1 сm; on b) – 0.1 сm
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netlike pattern is irregular, only individual fragments are observed, the number of tiers varies in different
directions from the center of the cavity, and later (Fig. 4c) is replaced by individual fiber structures and
an expressed line pattern inside the central spot.

A diffusional colored central spot transforms into a system of arcs (like a saddle) directed to the center of
the cavity. The radius of curvature of the arcs increases with approaching to the center of the spot (Fig. 4d). At
distances of 0.04 and 0.16 cm from the system of arcs, ring structures are located that repeat the shape of the
painted central region.

In the phase of the collapse of the crown, the colored central region starts to curl up, the ring extending
from it collapses, and the concentration of the central spot increases (Fig. 4e).

The arcs, united by a central spot and an annular boundary, form a grid-ruled structure at the top of a
nascent cumulative jet (the inverse picture of the distribution of matter). The matter of the primary droplet
is collected at the top of the cumulative jet into a secondary droplet (Fig. 4f) while maintaining a common
line pattern, which scale is commensurate with the scale of the previously considered line structures.

An enlarged image of the distribution pattern of acetic acid is shown in Fig. 5a, where clear concentric
arcs with discontinuities limited by a ring structure are presented. In the spatial spectrum of the substance
distribution of the drop, a scale of 0.34 cm is distinguished (Fig. 5b).

Figure 4: The evolution of flows when a drop of tinted acetic acid (9%) is submerging into clean water
(H ¼ 80 сm, D ¼ 0:38 cm, hl ¼ 8 cm). The length of the marker on Figs. 5a,c is 1 cm
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7 Submerging of Suspension Drop

At submerging of water drops containing finely dispersed particles of coal (Fig. 6) into clean water, on
the inner surface of the crown, the particles form several (from two to four) tiers of a mesh structure (mainly
from triangular and quadrangular cells) by analogy with an alizarin ink solution.

At the bottom of the cavity, there is a spot with an almost uniform distribution of particles, on the surface
of the crown coal powder builds clear line structures (Fig. 6a). Between the line structures and inside the
mesh cells, the powder is practically absent. The height of the tiers of the mesh structure (in Fig. 6a–4
tiers) increases to the crown chevron from 0.08 to 0.3 cm. The suspension distribution on the inner
surface of the crown is represented by vertical ruled structures.

As the crown grows (Figs. 6a–d), the cell sizes increase, the cells become more expressed, the
boundaries are clear. In Fig. 6b, there are already 6 tiers of netlike structure. In the cells of the lower tier,
there is a large number of coal particles. Further, with the destruction of the crown, the distribution of the
suspension becomes more expressed annular (Fig. 6d). A protrusion is formed at the bottom of the cavity,
containing an accumulation of coal powder. During the formation of a cumulative jet, finely dispersed
particles form extended line-loop structures (double looped structure). The main mass of the matter is
collected in the center and, further, in the secondary drop at the top of the cumulative stream (Fig. 6f). If
the droplet contains larger particles of coal, the netlike structure becomes less expressed, clean areas (not
containing powder) become smaller (Fig. 6g). The distribution pattern of coalesced coal clusters forms
weakly expressed cells distributed over the entire inner surface of the cavity and crown. The change in
the average size of coal particle clusters is shown in Fig. 6h as a function of the distance from the center
of the cavity for the flow pattern shown in Fig. 6g.

In general, the distribution of small particles in a suspension quite accurately repeats the distribution of
liquid dyes. Significant changes in the distribution pattern are observed in the presence of large clusters with
linear dimensions of 0.01–0.09 cm (Fig. 6g).

Figure 5: a) The distribution pattern of a drop of acetic acid over the deformed surface of the receiving fluid.
Tag size—1 mm. b) Spatial distribution of droplet matter along the axis of concentric arcs (I) and distribution
spectrum (S)
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8 Conclusions

1. The universal flow pattern, which is formed as a result of immersion of a freely falling drop in a liquid,
in all the cases includes the following key elements: a primary sheet, a cavity and a crown with capillary
waves, a socket (with ribs), a splash and a system of spreading capillary waves.

2. The severity and geometry of the individual elements depend on the physical parameters of the media
and the experimental conditions (height and diameter of the droplet).

3. The distribution of large particles of suspensions (clusters) differs from fine particles, which in turn
repeat the distribution of liquid dyes.

Figure 6: Suspensions splash evolution (coal and size effects). Immersion of a drop of water loaded with
coal powder in clean water. Drop height: 80 cm
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