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THE MARANGONI EFFECTS
By L. E. SCRIVEN* and C. V. STERNLING

Chemical Engineering Depart ment, Shell Development Co., Emeryville, California

ITH the name of the Ttalian physicist Carlo

Marangoni of Pavia and Florence (1840-1925)
have been associated two distinet although related
surface effects. The first of these is movement in a
fluid interface. The motion is eaused by loeal varia-
tions of interfacial tension that are caused in turn by
differences in composition or temperature, ‘The
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Marangoni effect:

i) Thermal Marangoni effect (BA< 5> I =38 )

AT === Ay == convection
(BETERERAETHD)
Oy ATL
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Marangoni number: M =

ii) Solutal Marangoni effect GAE <53 =318 )
Ac == Ay == convection
(BEETXREERANIEITND)
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Marangoni number: M, =
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(H. Linde et al., "Dynamics and Instability of Fluid Interfaces",
ed. by T. S. Sdrensen, Springer-Verlag, 1979)
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XLII. On certain curious Motions observable at the Surfaces of
Wine and other Alcoholic Liquors. By James THOMSON,
A.M., C.E., Belfast*.

J. Thomson, Phil. Mag., 10, 330- 33 (1855).
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18 cm

< » pentanol droplet
stained with ink

aqueous phase
with 2.3 vol% pentanol

KiE <0.1pl K31 ~10 pl. {KT& ~ 400 pl.
(K. Nagai et al., Phys. Rev. E, 2005.)
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Oil droplet
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Y. Sumino et al., PRL (2005).
Y. Sumino et al., PRE (2005).
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(Y. Sumino et al., Phys. Rev. Lett., 2005.)

Nitrobenzene + Kl + 1, (Y. Sumino et al., Phys. Rev. E, 2005.)

1/2 of real speed
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Kitahata et al., J Chem. Phys. (2002).
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Wilhelmy method (K. Yoshikawa et al., Chem. Phys. Lett., 1993)
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Self-Propelled Oil Droplets Consuming “Fuel” Surfactant

Taro Toyota,"+ Naoto Maru,™ Martin M. Hanczyc,® Takashi lkegami," and Tadashi Sugawara*

JACS, 131, 5013 (2009).
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vO(r,0)= [ izg - 23;2 J(r2 ~R?)P,(cos )+ Z G (r"=R2r"2)P.,(cos0)
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2 3 0 2
vO(r,0)= [Bg"’ [E - R—3j - u[l— R—3D P,(cos®)+ > BY [ - 3_1 - Iiz ]Pnl (cos®)
n=3

r r
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(cf. N. O. Young et al., J. Fluid Mech., 1959, M. D. Levan, J. Colloid. Interface Sci., 1981)
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BZRILMDETIL: Oregonator

%—li+v-vu = f(U,V)+D,VU
oV 2
—+Vv-VV =gU,V)+D,VV U : [HBrO,]
ot V : [Fe(phen);3*]
f(U,V) =3(U (1-U)— fV = _q]

& U+q e = 0.05

1) f=25

gU.V)=U-V g = 0.001
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Reduced
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Redox potential AE %1@ mV
Oxidized
state

Surface tension Ay
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(Yoshikawa et al, CPL, 1993)
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Order Estimation
st Y ~10" kgmts™
n® ~107" kgm™s™
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