
EXERCISES WEEK 5 :

1 : Lippmann 's Dp us .
e

CURVE .

• HERE IS A simplified VIEW of THE

SECOND APPARATUS DESCRIBED IN

Lippmann 's ARTICLE DISCUSSED IN

f PISTON
class : µ-¥

'

¥pf Glass
←
CAPILLARY

" 750mn"
2504 IN Hzo

17% Hzsoy By
volume

@ ✓ = 0
,
IT IS FOUND THAT

NO EXTRA pressure op IS REQUIRED

TO KEEP THE MENISCUS @ THE

SAME LEVEL AS THE AIR - WATER

INTERFACE .



a) WHAT IS THE PRESSURE DIFFERENCE

@ THE Hg / Hzo meniscus ?

b) Draw A picture SHOWING THE

SHAPE of THE meniscus . Assume

11

THE Acidic solution
"

PERFECTLY WETS

THE CAPILLARY SO THAT THE RADIUS

OF CURVATURE OF THE MENISCUS HAS

THE SAME MAGNITUDE AS THE RADIUS

OF THE CAPILLARY .

c) GIVEN THAT THE Hg / Hzo SURFACE

Tension is 415mW
The> ER

1
Es>Ima>q

THE RADIUS of THE capillary .

IGNORE THE EFFECT OF THE DISSOLVED

ACID ON THE VALUE OF V.

• WHEN Lippmann
BEGINS applying

VOLTAGE ✓ = ✓
Hzo
- UH
,

70 BETWEEN

THE ACID Solution AND THE Hg Cocu- ~ ,

HE FINDS THAT AN ADDITIONAL PRESSURE



Dp > 0 IS NECESSARY TO RESTORE THE

meniscus 70 THE LEVEL OF THE

AIR /WATER INTERFACE .

HERE IS HIS TABLE of Dp us .

V :

✓ IN UNITS of

"

DANIELL
"

1 DANIELL = f. 1 volts
'
☐ ☐ Dp in

units of

mmHg ,
WHERE

lmmHg=
"

HYDROSTATIC

PRESSURE OF

A COLUMN OF

MERCURY 1mm

In HEIGHT .
"

d) ESTIMATE THE SURFACE Tension

@ V = 0 . 140 DANIELL .

e) ESTIMATE THE SIGN AND

MAGNITUDE
OF THE SURFACE CHARGE

DENSITY ON THE MERCURY SIDE

OF THE ELECTRIC DOUBLE LAYER

@ V = 0.140 DANIELL



f) ESTIMATE THE VOLTAGE Vpzc

WHERE THE SURFACE CHARGE

GOES To ZERO .

9) ESTIMATE THE CAPACITANCE
CA OF THE DOUBLE LAYER NEAR

Vpzc FROM THE Dp us .

✓
DATA .

h) ESTIMATE THE EXPECTEDCAPACITANCE
CA BASED ON Gooey -

CHAPMAN THEORY OF THE DIFFUSE

LAYER .
ASSUME ALL THE Hz504 IS

SINGLY - DISSOCIATED ,
I - E -

Hzsoy → Ht + 1-1505 [ NOT A BAD

Assumption SINCE Ka= 10
>

MOLAR]

• DENSITY of Hzsoy (e)
: 1.831

c.m3
☐ MOLAR MASS OF 42504 : 98g /

no,

• permittivity of Hzo : E- = 80

COMPARE W/ PART g)



I ) ESTIMATE PEAK CONCENTRATION

DIFFERENCE Dco @ ✓ = 0.140 Daniell . Do WE

satisfy THE REQUIREMENT /Dco / ee co THAT

"
' '

Justifies Application of THE LINEARIZED

Poisson - BOLTZMANN Equation

INTRODUCED
IN LECTURE ?


