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ity of Superhydrophobic Candle Soot Laye;;;i_;;
e Polystyl'ene

war, Tejashwini B. Shinde, Tushar M. Khot, Dipali R. Ga e,
Bhosale '* and Sanjay S. Latthe '*

oratory, Department of Physics, Raje Ramrao College,

416 404, Maharashtra, India.

essential application in daily life and industry. Here, we deposit candle
wg in middle of candle flame. The deposited candle soot layer hgs
t mechanically stable. Due to fragile structure of candle soot layer, when water
the soot particles are removed by rolling drops. To rectify this problem, we
layer of polystyrene (PS) and enhanced the mechanical stability. Afier
ut carrying candle soot particle.
ot layer, Polystyrene, Wetting, Interface

chibit superb water repellent property. Water contact angle on
>150° and sliding angle <10°. Lotus leaf surface has very famous
property due to micro and nanoscale hierarchical structure
tubules [1]. Spherical shaped water droplets collects dust particles
‘This mechanism is called Lotus leaf effect or self-cleaning effect [2].
rhydrophobic surfaces exhibit air in between water drop and micro-
which reduce contact area between the liquid and solid surface. On
r droplets can easily roll off. In last three decades many researchers
drophobic surfaces, which mimics the property of water repellent
bricated superhydrophobic coatings by using nanoparticles such as

oly1 er composition. The nanoparticle/polymer nanocomposite coated on '
fferent deposition techniques such as chemical immersion technique, spray |
ng, Mospinning technique [10] and electrospray, chemical vapour

: in between 20 — 35 nm can be used for superhydrophobic
an be cheaply and easily collected without costly instruments and
e soot particle has smaller than tip flame soot and superhydrophobic as
‘wan et al [13] have coated superhydrophobic candle soot (burning of
thylene substrate. This superhydrophobic coating showed excellent

nder condensation. Deng and co-researcher [8] have reported the
‘water-repellent coating made from soot encased in a silica shell. The
iquid roll off easily when the surface is tilted by 5°, taking impurities
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_——ith them. Liu et al [11] have prepared robust and antireflective su

i : . perhydrophobi
geposited candle soot cured using polydimethylsiloxane (PDMS) via CVI)), HZreinlivzu::‘:er?
: 0

. fabrication of durable superhydrophobic coating using cheap candle soot nanoparticles and

ne.
W;y;:rimental Section
;‘ ! Materials : Polystyrene (?vqrage Mw~192000 obtained from Sigma Aldrich, USA), Glass
‘ Jes (75 mm long X 25 mm wide) were purchased from Polar Industrial Corporation M’umbai
dia), Toluene (99.5%) was purchased from Loba Chemie Pvt. Ltd. Mumbai (India), Candle
aepurchased from local market.
22 Deposition of Cj&l?dle soot: The candle soot was deposited on glass slide by holding in
middle of flame. Deposition of a soot layer turns the glass plate completely black after 1min. This
candle 500t deposited sample showed water contact angle greater than 160° and water drop impact
| st confirms that the adhesion between carbon-carbon nanoparticles, carbon nanoparticle and
1ass surface is very weak. The deposited carbon soot washed away with water drops.
23 Modification of deposited candle soot layer with PS: The polymer solution was prepared
by varying concentration of PS (2, 4, 5 and 6 mg/ml) in toluene. The mixture of polystyrene and
pluene was kept in ultrasonication bath at 30 min. The candle soot was deposited on clean glass
slide by holding in middle of the candle flame. Candle soot deposited slides were coated by PS
solution via dip coating technique. We prepared the coatings at dipping time 6 min. After that this
prepared sample was dried at 100°C for 1 hour. Here deposited candle soot layer modified by four

different concentration of polystyrene solution.

3 Results and discussion:
Water contact angle and sliding angle were measured on these modified candle soot layer.

As shown in Fig. 1, the water contact angle was varied from 130° to 160° for different

goncentration of PS.
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, “concentration of 2 mg/ml and 3 mg/ml, Ilnlm;;__—_\

rved. Actually, the WCA for only candle soot layer was
ucture and after applying the low concentrated PS layer, the
D network structure of candle soot which results in decreas.
al PS layer, candle soot layer exhibits water contact angle
ss than 10°. This PS concentration is critical concentration,
- and polymer might tightly bind all the candle soot. This
impact test, it showed most stable as compared to withoy
layer. However the 6 mg/ml PS layer might smoothened the
as a result the contact angle decreased to 132°. The air pockst
coating is most important to achieve superhydrophobic coating

jonstrated a simple way to enhance stability of weakly interacted
 other and with surface of substrate. We achieved water contact angle
than 10° of carbon soot coating after applying the 5 mg/ml
layer via dip coating technique. These coatings were cheaply
e collected easily from the flame of candle.
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