
Exercise 3
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a) Young Laplace :
i
,

i
to

0=17-13--81# ¥ )
i cos E-

Rc =
¥
COS ⊖

i
- Circular pore : RiRi Rc

- As the curvature is from gas towards the liquid,
the Re < 0

⇒ Pe - P, = _

28050
Rs

If the liquid leaks into the gas, then we will come upon the wide part of the por Rs -2µm

Then UP < _ 28 cos 8
Rs

Pa - Pg < -2g cos ⊖

Rs

pn ,
= 105Pa +

2.70'N/m ' cos 30
= 1bar + 0,61 bar = 1,61 bar

pg > Pe + 28 "
"

2.10-6m

b) The
gas will

leak into the liquid if DP > -28
°

in the small poreRs

Pe - Pg > -28 cos 0
= Pa

Rs

Pg < P1 + 28058 = 105Pa + 2.70.10
'
Nlm ' Cos 3J = 105Pa + 1,212.105Pa = 2,21 bar

Rs 1.10-b m
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The pressure difference between the bubble
,
and Pw

,

:

r,
R
,

Circular meniscus ⇒ R
,

= R2
I.
- - - - - - -

-
- -

•

2gYoung's eq : DP
,
= Poi - Pwi

R ,

Need eq for Ri Ri is 90 on the atingle leg"

R, is 90° on the ⊖
,

"

angle leg"

⇒ Angle between R, and r, is equal to the difference between ⊖, and a

K
⇒ Cos ⑤,

-a) = ¥ ⇒ R' =
cos 18, -a)

Bit - Pw
,

=
28 Cos G-, -a)

r
,

similarity , for the other side : 123
r
,

-

i

DPi-P.it - Pw
,

= 28
Rs

;

'

w k
cos + a) = ¥3 R, r,

/%

T2
⇒ =

cos6-2-14
T

⇒ Bit - pw
,

=

28 cos + a)
82

We can then find an expression for Pw
,
- Pwz :

cos + a)
,

cos (Q + APw
,

- Pwz = ☐Pz -DP, = Poi - Pur - Poi + Pw, = 2g ra ri



As dGt is a function of the cosinus of theta angle, and cosinus of an angle larger than 
90 degress is negative, dGt will change sign compared to question 2. As a result, dGt 
will be negative, and the drop will move to the right spontaneously. This means that the 
necessary water pressure Pw1 is lower than if theta is less than 90 degrees. 

b) Dividing the total free energy into
two parts :

DG ,
: change in free energy on the left side

062 : change in free energy on the right side
.

The expression for 062 : 862=2-1182 DL ( Iso - Nsw )
~ ↑ in
surface change change in surface tension
area

per length
"" ""9ᵗʰ (lose surface -water, gain surface - oil)

to find Tso - Jsw : Young ,eq Cos ⊖ =
Hw - ✗ so

⇒

ysw-jso-jowcosofowfso-fs.ws-NOW COS F

Definition of ⊖ :Then 062=-2-1182 DL Yow cos 1180-0-2) As Q and 0-2 is defined opposite
9 ⇒ (according to sketch , 8=180 -Di

s

06
,

-

- 2hr
,
DX ( Jsw - Iso ) Finding DX :

win

surface movement
~

area per of the change in surface
length drop along tension ( lose surface- oil , µ = const

the surface gain surface- water)

trick = # riox
86 ,

= 21T¥ DL you 051180 - %)
DX =/ OL

065-06,1-06<=2-11 DLYOW (¥ cos Q - tacos%)

= 21T . 5.10-6×-34.10-3Ngm ( 2% cos 120°
- 8 cos 120°) . 156m

= 2.56.10-12g
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We get that the molar mass is less than from sedimentation 
measurements, this means that the proteins dissolved, and we have more 
particles than assumed (approximately 7. more on average)

3

Using linear regression ITA = 0,259522 1m¥ .tt#g-.N-gm--Tg-- at -11=0

For gaseos monolayers ( Foo ) :

ITA# NRT

we bar D= ¥ ⇒ ITA =

"¥
*A = RMI
⇒ µ = 1,2¥ =

81314 #Kind •
2981¢

= 9547 g /my
0,259522 7µg


