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Example for Discussion
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200 – 300 0.3 250 0.6
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Particle size distribution

Figure 1.5. Size distribution curve—
cumulative basis
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Particle size distribution

Figure 1.6. Size distribution curve—
frequency basis
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Consider a unit mass of n1 particles of 
characteristic length d1 with mass fraction x1 and 
so on

n1           d1               x1

n2           d2               x2
.                .                  .
.                .                  . 
nx dx xx

unit mass 

Note:
Aggregate length   ni di

Aggregate surface
Aggregate volume 

3

ii
dn

2

ii
dn



Mean particle size

• Considering unit mass of particles consisting of n1 
particles of characteristic dimension d1, constituting 
a mass fraction x1, n2 particles of size d2, and so on, 
then:   

x1 = n1k1d1
3 ρs (1.4)

and:                x1 = 1 = ρsk1(n1d1
3 )         (1.5)

Thus:             n1 = (1 /ρsk1) (x1/d1
3 )           (1.6)



• If the size distribution can be represented by a 
continuous function, then:

dx = ρsk1d3 dn   

or:

(1.7)

And:

(1.8)

where ρs is the density of the particles, and

k1 is a constant whose value depends on the shape of 
the particle.
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Summary
Means based on volume

• Volume mean diameter, 
dv

• Mean volume diameter 
dv’
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Means based on surface

• Surface mean diam, ds • Mean surface diam, ds’
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Means based on length

• Length mean diam, dl
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