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Wettability and evaporation of dilute sodium dodecyl sulfate (SDS) droplets on micropillar-arrayed poly-
dimethylsiloxane (PDMS) were experimentally studied. It was found that the apparent, advancing and
receding contact angles all decreased with the increase of initial SDS concentration and wettability of
dilute SDS droplets depended on both SDS concentration and surface roughness. Due to the adhesion be-
tween the droplets and the micropillars, all evaporation began with constant contact radius (CCR) mode.
It is more interesting that short-time spontaneous spreading was found to follow the CCR stage for dilute
SDS droplets evaporating on the patterned surface with sparser micropillars, which can be attributed to
the transition from the Cassie-Baxter wetting state to the Wenzel wetting state (CB-W transition). Such
a transition has been experimentally observed and a theoretical model was developed to qualitatively
elucidate the spontaneous spreading.

© 2022 Elsevier Ltd. All rights reserved.

1. Introduction

Evaporation of a sessile droplet on a solid surface is a ubiqui-
tous phenomena and has been found wide applications in fields
such as microfluidics, ink-jet print, lab-on-a-chip, pesticide spray-
ing and energy harvest [1-6]. For pure water droplets, the evapo-
ration usually starts with the constant contact radius (CCR) mode
characterized with pinned contact line due to contact angle hys-
teresis and decreasing contact angle, then switches to the constant
contact angle (CCA) mode characterized with nearly unchanged in-
stantaneous contact angle and receding of the contact line, and
finally completes with the decrease of both the contact radius
and the contact angle [7]. During the latest decades, evaporation
of single- and multi-component sessile droplets has been broadly
investigated from experiments, theory, and numerical simulation.
And it is found that evaporation of a sessile droplet can be in-
fluenced by a lot of factors such as the physical and chemical
properties of liquid [8,9], surface roughness of substrates [10-13],
surface wettability [14-16], substrate temperature [17-18], sub-
strate elasticity [19-21], thermal conductivity of substrates [22,23],
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the application of external field [24,25], and ambient environment
[26,27].

Surfaces constructed with micro/nano-structures are usually
more hydrophobic or hydrophilic [28-30]. If the cavities between
micro-/nano-pillars or micro-/nano-pores is fully filled with liquid,
the droplet is in the Wenzel (W) wetting state. In this case, sur-
face roughness makes a hydrophilic surface more hydrophilic while
makes a hydrophobic surface more hydrophobic [31]. If the liquid
just sits on the top of these surfaces, in other words, the liquid can
not contact with the bottom of the cavities, and the droplet is in
the Cassie-Baxter (CB) wetting state [32]. Because of the existence
of air between the liquid and the bottom of the cavities, it becomes
more feasible to obtain a superhydrophobic surface. It should be
noted that the pure CB and W wetting states are rare in occur-
rence [33,34]. However, since there is an energy barrier between
the two wetting states, the wetting state of a droplet might switch
from the CB wetting state to the W wetting state through the ap-
plication of an external pressure [28,35], vibration [36] and surface
acoustic waves [37], etc. The CB-W transition will limit the appli-
cation of superhydrophobic surfaces. For the evaporation of sessile
droplets on rough surface, such a CB-W transition can also be ob-
served [38-40].

Surfactants also have an important influence on the evaporation
of sessile droplets. It was found that surfactant concentration of
a sessile droplets containing soluble surfactants had no significant
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effect on the evaporation rate, [41,42] but this was the exception
for insoluble surfactants [43]. In 2019, Kwiecifski et al. [44] found
that the contact angle of dilute SDS droplets with an initial SDS
concentration below 0.5 critical micelle concentration (CMC) un-
derwent a process of decreasing, increasing, and decreasing again
during the evaporation process, resulting in the smallest local con-
tact angle. They also found that the bulk SDS concentration at the
local contact angle minimum decreased with the decrease of ini-
tial SDS concentration. In contrast, Akanno et al. [45] found that
CCA stage was never observed during the evaporation due to the
pinning effect of surfactant solution droplets on the formed cof-
fee ring. Marin et al. [46] found that different types of surfactants
could stiffen or elasticize the surface of droplets, thereby chang-
ing the fluid flow of evaporation and enhancing the classic coffee
ring effect or causing full flow reversal. Karapetsas et al. [47] re-
vealed that droplet lifetime is significantly affected by the balance
between surfactant-enhanced spreading, inhibiting motion induced
by thermal Marangoni stress, and hindering evaporative flux by re-
ducing the effective interfacial area. Recently, Aldhaleai and Tsai
[48] studied the evaporation of aqueous didodecyldimethylammo-
nium bromide sessile droplets on a superhydrophobic surface con-
structed with micropillars, and found that the adsorption of this
surfactant on the interface could destruct the CB wetting state
of the droplets to the W wetting state at a higher initial surfac-
tant concentration, resulting in the difference in the evaporation
characteristics of surfactant-laden droplets. However, to our best
knowledge there are no reports on the evaporation of sessile SDS-
laden droplets evaporating on a hydrophobic surface constructed
with micropillars up till now. Is there a CB-W transition during the
evaporation and what is the influence of initial SDS concentration
on the evaporation characteristics?

In this work, wettability and evaporation of dilute SDS droplets
on micropillar-arrayed PDMS surfaces with square lattices was ex-
perimentally studied. It was found that (i) the apparent, advanc-
ing and receding contact angles all decreased with increasing ini-
tial SDS concentration; (ii) surface roughness and initial SDS con-
centration had great influence on surface wettability; (iii) a short-
time spontaneous spreading process was observed for dilute SDS
droplets evaporating on the surfaces with sparser micropillars at a
certain range of initial SDS concentration, which can be attributed
to the CB-W transition and the spreading appeared earlier for
droplets with a greater initial SDS concentration.

2. Materials and methods

PDMS (Dowsil™ 184, Dow Europe GMBH C/O Dow Silicones
Deutschland GMBH, Germany, mass ratio of base to curing agent
was 10:1) surfaces with circular micro-cylinder arrays were fab-
ricated using the peeling-off method [9,13]. The diameter d and
height H of micro-cylinder were both fixed at 20 ym and the
cylinder-to-cylinder spacing w was 5, 20 and 50 pm, respectively.
Figue 1 shows the characterization of these micropillar-arrayed
PDMS surfaces by a scanning electronic microscopy (SEM, FEI

Quanta 200 FEG, Nederland). Solid fraction ¢ = 4($fi)2 and sur-
wdH

face roughness Ry =1+ cwra)? WeTe used for characterizing these
surfaces. The values of ¢ for the three MICROPATTERNED surfaces
are 0.50, 0.20 and 0.06, respectively. And the corresponding values
of Rs are 3.01, 1.79 and 1.26, respectively.

SDS with purity greater than 99% (Aldrich-Sigma, China) was
dissolved in deionized water to obtain dilute SDS solutions with
SDS concentrations of 0.05, 0.1, 0.2, 0.3, 0.5, 0.8 and 1.0 CMC. Wet-
tability of dilute SDS droplets including the apparent (6. ), advanc-
ing (f;) and receding (6;) contact angles was measured using a
droplet shape analyzer (DSA30, Kriiss, Germany). Because the sur-
face tension of SDS solutions is relatively low and the adhesion be-
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Table 1
Analysis on wettability of dilute SDS droplets on micropillar-arrayed PDMS sur-
faces.

¢ Csps (CMC) 9& 9w QCB Qa Qr

0.50 0.05 130°+2°  169°£2°  131°%£2°  140°+2°  118°%2°
0.1 127°+2°  146°+2°  129°+2° 140°+2° 117°%2°
0.2 126°4+2°  137°£2°  128°+2° 138°+2° 116°42°
0.3 123°+2°  133°£2°  128°%2° 136°+2°  115°%2°
0.5 121°4£2°  111°+2°  124°+2°  131°+2° 108°+2°
0.8 116°+2°  96°+2° 121°+2°  129°+2°  105°+2°
1.0 115°+2°  72°42° 116°+2°  128°+2°  100°+2°

0.20 0.05 142°42°  125°42°  150°42° 149°+2°  136°+2°
0.1 141°+2°  119°+£2°  149°+2° 148°+2°  134°+2°
0.2 140°+2°  115°+£2°  148°+2° 147°+2° 131°%2°
0.3 139°+2°  114°£2°  148°%2° 145°+2°  130°%2°
0.5 136°+2°  102°+2°  145°+2° 144°+2°  126°+2°
0.8 131°+2°  94°42° 144°+2°  142°42°  119°42°
1.0 129°+2°  79°%2° 141°+2°  140°+2°  113°%2°

0.06 0.05 149°+2°  114°+2° 163°+2° 155°+2° 147°+2°
0.1 147°+2°  110°£2° 162°+2° 153°+2° 146°+2°
0.2 146°+2°  108°+2°  162°+2° 151°+£2°  144°42°
0.3 144°+2°  106°£2° 162°+£2° 148°+2° 141°+2°
0.5 143°+2°  99°+2° 161°+2°  147°+£2° 139°%2°
0.8 99°+2° 92°42° 160°+2°  109°+2°  46°+2°
1.0 96°+2° 82°+2° 158°+2°  107°£2°  44°+£2°

tween droplets and the surfaces is very small, SDS droplets were
all gentelly deposited on these surfaces using a NE30 needle. 6.
was measured by capturing the images of SDS droplets with a
nominal volume of 2.0 puL on horizontal surfaces. Contact angle
hysteresis was characterized using the sliding (S) method by tilt-
ing these surfaces at a tilting speed of 30° per minute [49-53]. The
values of 6, and 6, were obtained from the images at the instant
when dilute SDS droplets with a nominal volume of 8.0 puL (the ini-
tial SDS concentration was 0.05, 0.1, 0.2, 0.3, and 0.5 CMC) began
to move downward. Contact angle hysteresis of dilute SDS droplets
with initial SDS concentrations of 0.05, 0.1, 0.2, 0.3, 0.5, 0.8 and 1.0
CMC was measured using the injection-retraction (IR) method fol-
lowing the procedure suggested by Huhtamadki et al. [54]. Besides,
pressing a sessile droplet with a plate can also be used for the
determination of contact angle hysteresis [55]. SDS droplets with a
nominal volume of 1.0 pL were slightly deposited on these surfaces
using a NE30 needle and recorded with the DSA 30 droplet shape
analyzer at the speed of 0.5 fps as soon as possible to record the
evaporation. The ambient temperature and relative humidity were
23+1 °C and 48+3%, respectively. Each experiment was repeated
at least three times to ensure the reproductivity.

3. Results and discussion

3.1. Wettability of dilute SDS droplets on micropillar-arrayed
non-wetting surfaces

Table 1 lists the apparent, advancing, and receding contact an-
gles of dilute SDS droplets on micropillar-arrayed PDMS surfaces.
The advancing, and receding contact angles were obtained from
the images (as shown in Fig. 2) at the instant when the droplets
began to move downward. When characterizing the wettability of
a sessile droplet on a rough surface, there are mainly four mod-
els to our best knowledge. If the rough surface is wetted by lig-
uid without the existence of air between the liquid and the sur-
face, the apparent contact angle can be determined by the W
model [31]: cos 6y = Rycos By, where 8y and 6y are Wenzel's con-
tact angle and the intrinsic contact angle of a sessile droplet on
an ideally smooth solid surface. If there is no penetration of liquid
into the cavities on rough surface, the apparent contact angle can
be determined by the CB model [32]: cosOcg = ¢ cosby — (1 — @),
where Ocg is the Cassie’s contact angle. In 2005, Zheng et al. [56]
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Fig. 1. SEM characterization of micropillar-arrayed PDMS surfaces. (a) ¢=0.50, (b) ¢=0.20, (c) ¢=0.06.
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Fig. 2. Images for measuring contact angle hysteresis of dilute SDS droplets on micropillar-arrayed PDMS surfaces. All inserted scale bars represent 1 mm.

developed a mixed wetting model and the apparent contact an-
gle is given as: cosfe = x cosOy + (1 — x)cosOcp, where x is a
parameter denoting the fraction of the surface which has transi-
tioned to the W wetting state while the other part of the surface is
still Cassie-Baxter-wetted. Later, Liu et al. proposed the triple line
pinning model [57]. In this work, the former three wetting mod-
els were used to analyze the wettability of SDS droplets on these
micropillar-arrayed PDMS surfaces. The values of the apparent con-
tact angles of dilute SDS droplets with SDS concentrations of 0.05,
0.1, 0.2, 0.3, 0.5, 0.8 and 1.0 CMC on a common PDMS surface
at temperature of 23+1 °C and relative humidity of 48+3% were
109°4+2°, 106°+2°, 104°+2°, 103°42°, 97°4+2°, 92°4+2° and 84°+2°,
respectively. Substituting these values into the W and CB wet-
ting models, the values of 6y, and 6 were obtained, as listed in
Table 1. On the patterned surface with a solid fraction of 0.50, the
apparent contact angles of dilute SDS droplets were approximately
equal to the Cassie’s contact angle when the initial SDS concen-
tration was no more than 0.5 CMC, indicating that these droplets
were all in the CB wetting state. For the case of dilute SDS droplets
with initial SDS concentrations of 0.8 and 1.0 CMC, the apparent
contact angles were both much larger than the Wenzel's contact
angle while slightly less than the Cassie’s contact angles, demon-
strating that the droplets were all in CB-like wetting state. On the
patterned surface with a solid fraction of 0.20, the apparent con-
tact angles were all much larger than the Wenzel’s contact angle
while several or ten degrees less than the Cassie’s contact angles,
which indicated the droplets were likely in the composite wetting
state [58]. As cylinder-to-cylinder spacing increased to 50 pm (the
solid fraction is 0.06), the apparent contact angles of aqueous SDS
droplets with SDS concentration no more than 0.5 CMC were all

about no more than twenty degrees less than the Cassie’s contact
angle while more than 30° larger than the Wenzel’s contact angle,
indicating the droplets were more likely in the CB or composite
wetting state [58]. However, when SDS concentration was 0.8 or
1.0 CMC, the apparent contact angles were both slightly larger than
the Wenzel's contact angle, suggesting the droplets were nearly
in the W wetting state. The wettability of dilute SDS droplets on
micro-patterned PDMS surfaces can also be concluded from con-
tact angle hysteresis for a Cassile-like wetting is characterized by
low contact angle hysteresis while a Wenzel-like wetting is related
with high contact angle hysteresis [28,58]. As shown in Table 1, the
values of contact angle hysteresis for both CB and Cassie-like wet-
ting state were all much less than those for Wenzel-like wetting
state.

Contact angle hysteresis of dilute SDS droplets with an initial
SDS concentration no more than 0.5 CMC on micropillar-arrayed
PDMS surfaces was obtained from the images when these droplets
start to slide on inclined surfaces, as shown in Fig. 2. From Fig. 2,
it was easily found that as the solid fraction decreased, the adhe-
sion between the micropillars and the droplet is weaken, and thus
the droplets could slide more easily on sparser micropillars, which
can be concluded from the case of a much less inclination angle on
surfaces with sparser micropillars. The values of the advancing and
receding contact angles were all listed in Table 1. From Table 1, it
was found that both the advancing and receding contact angles de-
creased with increasing initial SDS concentration. On the patterned
surface with a solid fraction of 0.50 or 0.20, there was a slight de-
crease of advancing and receding contact angles. When the solid
fraction of a patterned surface decreased to 0.06, both the advanc-
ing and receding contact angles decreased slightly with the in-
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Fig. 3. Contact angle hysteresis of aqueous SDS droplets on micropillar-arrayed PDMS surfaces with different solid fractions. (a) ¢=0.50, (b) ¢=0.20.
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Fig. 4. Evaporation curves of dilute SDS droplets with different initial SDS concentrations on a micropillar-arrayed PDMS surface with a solid fraction of 0.50. (a) normalized
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crease of initial SDS concentration when initial SDS concentration
was no more than 0.5 CMC. However, when the initial SDS con-
centration was 0.8 CMC, both the advancing and receding contact
angles were much less than the corresponding values of dilute SDS
droplets with an initial SDS concentration of 0.5 CMC. And there
were little differences in both the advancing and receding contact
angles of dilute SDS droplets with initial SDS concentrations of 0.8
CMC and 1.0 CMC, respectively. Figure 3 shows the comparison be-
tween the advancing and receding contact angles obtained using
the S metho and those using the IR method. From Fig. 3, it can be
concluded that there was no obvious difference. Contact angle hys-
teresis of dilute SDS droplets on microtextured PDMS surface with
a solid fraction of 0.06 can not be measured using the IR method
because the droplets could easily move on the surface during the
insertation of a neddle into the droplets.

3.2. Evaporation of dilute SDS droplets on micropillar-arrayed
non-wetting surfaces

Figures 4-6 show the evolution of normalized contact radius
(ratio of the instantaneous contact radius r(t) to the initial con-
tact radius rg) and instantaneous contact angle 6(t) of evapo-
rating sessile dilute SDS droplets on micropillar-arrayed PDMS
surfaces versus normalized time t/t;, where t; is the total evapora-
tion time. The curves of pure water droplets on these micropillar-
arrayed PDMS surfaces were extracted from Ref. [13] (the environ-

mental temperature and relative humidity were 26.5 °C 1 °C and
52 + 2%, respectively). Compared with pure water droplet, aque-
ous SDS droplets had a much different evaporation characteris-
tics. On the patterned surface with a solid fraction of 0.50 (Fig. 4),
the evaporation always began with the CCR mode no matter what
the initial SDS concentration was. And the CCR stage dominated
about 80% of the total evporation time for dilute SDS droplets
with initial SDS concentrations of 0.05 and 0.1 CMC. As more SDS
molecules were introduced into the droplet, the duration of the
CCR stage became shorter and pinning-depinning behaviors of the
contact line were easily observed, as shown in Fig. 4(a). For the
case of dilute SDS droplets with initial SDS concentration ranging
from 0.2 to 1.0 CMC evaporating on this surface, it seemed that
the normalized contact radius at the normalized time interval bw-
teeen 0.6 and 1.0 would increase with the initial SDS concentra-
tion. However, as shown in Fig. 4(a), an inverse relationship was
observed, which might be attributed to the deformation of mi-
cropillars due to surface tension and Laplace pressue. Moreover,
local wettability of SDS solutions on micropillars as well as the
adsorption of SDS molecules on micropillars also played impor-
tant roles and should be studied further. On the patterned surface
with a solid fraction of 0.20 (Fig. 5), the evaporation also exhib-
ited with the CCR mode and the duration of the CCR stage were
very long for dilute SDS droplets with initial SDS concentrations
of 0.05, 0.1 and 0.2 CMC. For the case of dilute SDS droplets with
initial SDS concentrations of 0.3 and 0.5 CMC, the durations of the
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CCR stage were 35% and 20% of the total evaporation time, respec-
tively. Following the CCR stage, the droplet spontaneously spread
for a relatively long time. Once the contact radius reached its max-
imum, it was pinned again for some time. On the patterned sur-
face with a solid fraction of 0.06 (Fig. 6), short-time spontaneous
spreading was observed following the CCR stage during the evap-
oration of dilute SDS droplets with initial SDS concentrations of
0.05, 0.1, 0.2, 0.3 and 0.5 CMC. And the duration of the first CCR
stage became shorter and the spontaneous spreading occured ear-
lier as the initial SDS concentration increased. When the droplet
spontaneously spread on the surface, the contact angle decreased
sharply from about 140° to about 115°, as shown in Fig. 6(b).
Once the instantaneous contact radius reached its maximum, the
contact radius was nearly unchanged for a long time. However,
when the initial SDS concentration was 0.8 or 1.0 CMC, a long-
time CCR stage was observed and the duration of the CCR stage
of a dilute SDS droplet with an initial SDS concentration of 1.0
CMC was longer than that with the initial SDS concentration of 0.8
CMC.

In our previous experiments, it was found that dilute SDS
droplets could spontaneously spread for a short time at the early
age of the evaporation process. However, as shown in Figs. 4-6, the
evaporation of dilute SDS droplets all began with the CCR mode,
which can be attributed to the contribution of surface roughness
to the adhesion between patterned surfaces and the droplets due
to the existence of micropillars.

Figure 7 lists the images extracted from the videos of dilute
SDS droplets on the patterned surface with a solid fraction of 0.06.
From Fig. 7, when a dilute SDS droplet with the initial SDS con-
centration of no more than 0.5 CMC was slightly deposited on the
surface, there was usually a visible gap between the droplet and
the patterned surface, indicating that the droplet was in the CB
or composite wetting state. As water evaporated from the liquid-
vapor interface, the instantaneous SDS concentration increased and
the penetration of liquid into the cavities between micropillars be-
came easier. As shown in the enlarged images in Fig. 7, it was
found that the filling of mixtures with liquid was a quasi-static
process and the filling became more easily as the initial SDS con-
centration increased. Hence, the wetting state gradually changed
from the CB state to the W state. With the transition of the wetting
state, there was a sudden increase of contact radius and a sharp
decrease of contact angle. As a contrast, some images of an evap-
orating dilute SDS droplet with an initial SDS concentration of 0.8
CMC were also given in Fig. 7. For this case, it was found there
was no visible gap between the droplet at the first time, indicating
that the droplet was in the W wetting state. Because the cavities
between micropillars were almost fully filled with liquid, the adhe-
sion between the droplet and the surface was very strong, result-
ing in the pinning of the contact line. On the other hand, though
the instantaneous SDS concentration increased with the loss of wa-
ter, there was only a slight decrease of surface tension of the lig-
uid and solid-vapor interfacial tension. Thus, there was not enough
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Fig. 7. Snapshots of evaporating dilute SDS droplets on the micropillar-arrayed PDMS surface with a solid fraction of 0.06. All inserted scale bars represent 500 pm.
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Fig. 8. Mechanism for spontaneous spreading. (a) schematics of wetting state just before the occurrence of spontaneous spreading, (b) schematics of Wenzel wetting state

with pinned contact line.

excess surface energy to overcome the energy barrier due to con-
tact angle hysteresis. Therefore, there was no spontaneous spread-
ing for this case.

To eludicate the short-time spreading of dilute SDS droplets
with a certain range of initial SDS concentration on patterned sur-
faces with sparser micropillars, a simple model based on energy
analysis was developed here. Based on experimental observation,
as shown in Fig. 7, we assume at the instant just before sponta-
neous spreading the droplet has a contact radius of r and a con-
tact angle of 0, and liquid nearly contacts with the bottom in the
cavities between micropillars, viz., the penetration height h is very
close to the pillar height H, as shown in Fig. 8(a). The total surface
energy E can be expressed as [58,59]

E=y"AD +yPAD ¢y Ag + va (¢pmr? +27rh) (1)

where yh(,]), ylflz), Ysv and yy are the liquid-vapor interfacial ten-
sion of liquid above the top surface of the patterned substrate, the
liquid-vapor interfacial tension of liquid between micropillars, the
solid-vapor interfacial tension and the solid-liquid interfacial ten-
sion, respectively. Al(\}) , Al(vz) and Ay are the liquid-vapor area of
liquid above the top surface of the patterned substrate, the liquid-
vapor area of liquid between micropillars and the solid-vapor area,
respectively.

After about 1 s (as shown in the last two subimages of the for-
mer five sequences in Fig. 7), the cavities between micropillars are
fully filled with water, viz., the droplet is now in the W wetting
state, as shown in Fig. 8(b). During this process, evaporation loss
of water and excess liquid penetration are both negligible. Sup-
pose the contact line is still pinned, thus the liquid-vapor interfa-
cial area above the contact line will not vary. And the liquid-vapor
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interface between micropillars and the solid-vapor interface will be
replaced by solid-liquid interface. Thus, the difference in the total
surface energy between the two instants can be expressed as

AE=E —E=1-$)rr(y +vo = va) = 1= $)mr?y P (1 + cosby)
(2)

where E; and E, represent the total surface energy of the system
at the instant just before spontaneous spreading and that when the
droplet is in the W wetting state with pinned contact line. 6y is
the Young's contact angle of a dilute SDS droplet having the same
SDS concentration as that of the liquid between the micropillars
on a smooth planar PDMS surface. From Eq. (2), it can be con-
cluded that AE > 0, indicating that if the excess surface energy
is enough to overcome the energy barrier due to contact angle
hysteresis, the droplet can spontaneously spread on the surface.
It should be noted that more theoretical analysis for spontaneous
spreading should be studied by taking into account surface tension
and Laplace pressure [60]. However, as the droplets evaporated, the
instantaneous SDS concentration would increase, resulting in de-
creasing surface tension and Laplace pressure. Hence, currently it
is still a great challenge to study the filling of microtextures with
liquid from a microscopic view.

4. Conclusion

Wettability of dilute SDS droplets on micropillar-arrayed PDMS
surfaces with different solid fraction were experimentally investi-
gated. The apparent, advancing and receding contact angles were
found to decrease with the increase of initial SDS concentration
and increase with the decrease of solid fraction when the ini-
tial SDS concentration was no more than 0.5 CMC. For dilute SDS
droplets with initial SDS concentration of 0.8 or 1.0 CMC, the ap-
parent, advancing and receding contact angles of the droplets on a
patterned surface with a solid fraction of 0.20 were the greatest as
compared to the other two patterned surfaces.

Evaporation of dilute SDS droplets on these patterned surfaces
was also conducted. It was found the evaporation usually began
with the CCR stage no matter what the initial SDS concentration
was. Short-time spontaneous spreading was observed to follow the
CCR stage for dilute SDS droplets with a certain range of initial SDS
concentration evaporating on the patterned surface with sparser
micropillars. On this patterned surface, the short-time spontaneous
spreading was found to begin earlier with the increase of the initial
SDS concentration. Further analysis showed such a spontaneous
spreading could be attributed to the CB-W transition.
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