E xercige 2

a. The work of adhesion for Hg on a solid surface (s) is: Wa,Hgis = 236 mJ/m?2.
l Calculate the contact angle of a drop of Hg on this surface when the work of
cohesion for Hg is: We¢Hg = 970 mJ/m?2.

b. The work of adhesion between Hg and water is Whgw = 183 mJ/m2. The surface
tension of water is y = 72mN /m. Set up an expression for the change in surface free
energy for spreading of water on Hg and calculate the spreading coefficient.

Will water spread on Hg?

c. Based on the answer of b, what can you say about the intermolecular forces?
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At 20 °C the surface tensions of water and n-octane are 72.8 and 21.8 mN/m,
respectively. The interfacial tension between n-octane and water is 50.8 mN/m.
Calculate:

a. The work of adhesion between n-octane and water

b. The work of cohesion for i) n-octane and ii) water

c. The spreading coefficient of n-octane on water. Will octane spread on water?
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The vapour pressure for a curved surface is given as:

RT in(2) = Y7 (= + —)

n(—)= =t
b Tt

The walls inside a cylindrical pore with radius 0,1 um is covered with a film of water

with thickness 0,05 um. T = 293K.

The normal vapour pressure for water at this temperature: po = 2307 Pa. The surface

tension of water is y = 72mN/m. R = 8,314 J/mol-K.

a. What is the vapour pressure of water inside the pore?
b. Explain what the calculated value of the vapour pressure of water inside the
pore means physically for this system
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' ) As the vapor pressure is lower inside the capillary, than the normal
- vapor pressure. The liquid film in the capillaries is evaporating at a.
lower rate than water in a large container at these conditions will.

A cyIind.ricaI gfass cépillaw'is put ;/ertica.lly into.a beai(er with pure.water .at 25'&. The.

diameter of the capillary is 1 mm. The water completely wets the capillary. ) ) Ag fhe OUFV&'I’UY‘Q O{ fhe IIQUId lg CUFVQd fOWGrdQ

Water will evaporate both from the beaker and from the water meniscus within the

capillary. At which place will the evaporation rate per unit area be largest? Justify . . ‘l’he [Iquld (gag hag hlgheg* pr'eggure) fhen fhe .

| ~ radiug chould be negative in the Klevin equation.
- The menigcoug g circular, meaning that Rl =R2
- =Ra. Thig gives the Kelvin equation provided:
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‘Ag the water completely wetge the
capillary, the radiug of the capillary ie
equalto Re: [t ig a finite value. For the -
beaker, the R ig much larger (towarde
infinity). Looking at Kelving equation, the
‘vapor presaure increages when Re
increages. Thie meang that the
‘evaporation ig largest for the surface of
the beaker. -




