
Differential and Cumulative Analysis 

Information from such a particle-size analysis is tabulated to show the mass or number 

fraction in each size increment as a function of the average particle size (or size range) in the 

increment. Analysis tabulated in this way is called a differential analysis. The results are 

mostly presented in a histogram as shown in the figure below with a continuous curve like 

the dashed line used to approximate the distribution. A second way to present the 

information is through a cumulative analysis obtained by adding consecutively the individual 

increments starting with that containing the smallest particles and tabulating or plotting the 

cumulative. 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

Where E = screen effectiveness 

 

 

 



 

 

 



 

 

 

What is the difference between differential and cumulative analysis and how do they 

relate with each other? 

Differential particle size distribution is the percentage of particles from the total that are 

within a specified size range; for example, 30% within 1-10um range, 50% within 10-20um 

range, and 20% within 20-30um range. 

Cumulative particle size distribution is the sum of the differential distributions. The 

cumulative distribution is obtained by accumulation of differential distribution, for instance, 

80% of the particles are smaller than 20um.  

Differential particle size distribution and cumulative particle size distribution are related to 

each other. 

 

Screen Analysis 

The fine particles are generally specified accordingly to their screen analysis. A screen 

analysis of a material is carried out by using testing sieves. A set of standard screens is 

arranged serially in a stack in such a way that the coarsest and finest of the screens is at the 

top and bottom respectively. An analysis is carried out by placing the sample on the top 

screen and shaking in a definite manner, either manually or mechanically, for a definite 

period of time. The material retained on each screen is to be removed and weighed. The 

amount of material retained on each screen is expressed as the weight fraction of the total 

sample. As the particles retained on any one screen are passed through the screen 



immediately above it, two numbers are needed to specify the size, first the screen through 

which the fraction passes and the other on which that fraction is retained. Hence, the 

notation 8/10 means the material is such that it passes through the screen of mesh number 

8 and collects on the screen of mesh number 10 (through 8 mesh and on 10 mesh). An 

analysis reported in a tabular form is called a differential analysis. 

 

Screen analysis apparatus. 

The material that is retained on the screen is the oversize and the material passes, it is the 

undersize. Thus, a -8 to +10 fraction means, the fraction of the material that passes through 

8 mesh screen but is retained on a 10 mesh screen. Other method of screen analysis is a 

cumulative analysis. It is obtained from the differential analysis by adding cumulatively, the 

individual weight fractions of material retained on each screen, starting with that retained 

on the largest mesh, and tabulating the cumulative sums against the screen opening of the 

retaining screen of the last to be added. 

Below is an example of how one can present the analysis after passing them through the 

mesh. 
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