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Honeysuckle, Fat Hen, Tulip, Daffodil, Sew thistle (Milkweed), Aquilegia
Nasturtium, Lady’s Mantle, Cabbage/Sprout/Broccoli
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Cassie-Baxter Equation

cosqCB= fscosqe- (1-fs)
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Wenzel Equation

cosqCB= rcosqe
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Foam heated 
(and cooled) 

prior to droplet
deposition
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Switch could trigger a large change in QCM signal � Sensor based on hydrophobicity
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1. Increasing mass or viscosity-density product decreases resonant frequency

2. Increasing viscosity-density product (or polymer) broadens resonance
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1. Penetration depth gives sensing zone which decreases with frequency

2. Penetration depth/sensing zone increases with viscosity
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Slip length is a mechanism for modelling an effective average boundary 

and/or taking into account liquid-solid interfacial forces
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Slip length to penetration depth ratio

Trapped “Sauerbrey liquid mass” + Kanazawa & Gordon viscosity-density product 
contribution, butassumes all locations are equal, i.e. complete liquid penetration.
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Skating form of superhydrophobicity offers possibility of new liquid phase responses
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QCM behaves as if decoupled from the liquid, unless liquid penetrates into structure
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Hydrophobisation of posts changes type of response –all data generally closer to origin
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Tallest (18 mm) hydrophobic posts have coupling to liquid reduced below K&G levels

15 mmtall posts have unusual dB response (compressional wave generation?)
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Newtonian-like + offset type of response
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Shift is an additional frequency decrease beyond K & G rather than in dB. Consistent with

“rigid liquid mass” from penetrating/Wenzel liquid (contact angle data/immobile drop)
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Data for a1 surface is Newtonian-like. Data for b1 is closer to origin, but more scattered
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a1: most data points show reduction below K&G levels, later data are at K&G levels 

b1: data has stronger decoupling trend – consistent with contact angle data/mobile drop
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QCM behaves as if decoupled from the liquid, unless liquid penetrates into structure
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