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3.8.1 Salient features of Brownian motion

The following salient features of Brownian motion are the outcome of special investi-
gations carried out painstakingly by a number of workers over a number of years.

(a) The motion is continuous, eternal, irreqular and random. No two particles in
close vicinity move in the same direction at the same time. This shows that the
cause does not lie in eddies, convection or streaming motion of the fluid

(b) The motion is independent of the mechanical vibration, say the shaking of the
container. _

(¢) The smaller the particle size, greater is the motion.

(d) The lower the viscosity of the liquid (or gas), greater is the motion and copy ]
€ ersely.

(e) The higher the temperature, greater is the motion and conversel

Y. Tw AN
of the same size move equally fast at the same temperature. © particles



2

i
- i .
— i T L -
e > a

ey, -y 4 TR

3.9 Vertical distribution of Brownian particles

under the action of

Brownian particles constitute a gas which is in equilibrium :
tion in an isothermal

gravitational force-field. We shall now derive the law of distribu
vertical column of the Brownian gas.

Consider a column of the gas bounded by surfaces at heights z and z + dz (z-axis

is vertically upward) where the pressures are p and p + dp respectively (Fig. 3.10). Let

o : T be its uniform temperature. If p be the density

R

;fz_. of the gas at the height z, the force due to gravity
- T on this layer of unit cross-section is gpdz. The net
Z

P
/ force on the layer is therefore given by

p+dp—p+ gpdz
which, for equilibrium of the layer, must vanish. We
S ATTRRE b w7 must therefore have

p+dp—p+ gpdz = 0.
. dp = —gpdz (3.9.1)

ideal gas, p = Mp/RT where M is the
f 1 mole of the gas, R the gas constant.

= 9 (392

_dz__:_
- o zo
{ 'I'_. _ .’ ﬁ'a‘r‘rix,';lf :"l *.’i I PR 7 ; i
- @"&Vﬁ“ R A : :: .! =L .-(z-— zﬂ)
Sl 9(z—z0)/RT




2.7

particles thus obey the law of atmosphere or the barometric equation.

S number of particles per unit volume at

n = nge~M9(z~z0)/RT (3.9.3)
! particles per unit volume at the height z.

ass m of the particle by m = M/N4 where N, is Avogadro

n = nge~Nams(z—z0)/RT (3'.9.4)
 precisional determination of Avogadro number N4 in 1909.

he suspended particle (assumed spherical) is Fmr3(d — d)
t ?p"article, d and d’' the densities of the particle and the
vectively. Therefore from equation (3.9.4), we get

Bl SRT o
- 4mrd(d—d)g(z—2) n (3.9.5)

form for and evaluation of Nj.



